Speci fication

Title of Invention: FLEXI BLE CONTAI NER

Techni cal Field
[ 0001]

The present invention relates to a flexible
container for use in transporting and storing

powder/granul ar materials, and the |ike.

Background Art
[ 0002]

In a wide range of industries, flexible containers
are currently used for transporting and storing various
materi als, regardl ess of the type and shape, for exanple,
powder/granul ar materials such as resin pellets, chenical
products, inorganic materials, mnerals, grains, feeds,
and liquids. The flexible container basically conprises
a cylindrical body portion having mainly a circular or
square cross-sectional shape, a top surface and a bottom
surface sewn to the respective upper and | ower edges of
t he body portion, respectively, and a hangi ng belt
attached to the body portion. A sealable |oading portion
is disposed in a central area of the top surface and a
seal abl e unl oading portion is disposed in a central area
of the bottom surface as needed.

[ 0003]



The flexible container is, according to the use
nmet hod, classified into a running container on the
prem se of repeated use for a long period of tine and a
cross contai ner whose useful life is set to one year on
the prem se of only one use for filling. The fornmer
runni ng container uses mainly a polyester fiber as the
base fabric, and flexible soft vinyl chloride, EVA
pol yur et hane, rubber, and the |like are stacked on the
front and rear surfaces of the base fabric. Meanwhile,
the latter cross container uses mainly a polyolefin resin
fiber as the base fabric, and has an inner bag or does
not have an inner bag inside the cross container
according to the content to be filled.

[ 0004]

Particularly, when content is filled into the cross
contai ner, the base fabric of the body portion extends in
a circunferential direction, and a mddle portion of the
cylindrical body portion in the vertical direction swells
outward (hereinafter referred to as "body swelling"), and
when vi ewed from above, the body swelling portion bul ges
out beyond the transport pallet. When flexible
containers are | oaded on a truck or a freight container,
a body swelling prevents transportation pallets from
bei ng placed on a | oading platformthereof wthout gaps,

t hereby causing a problemof a reduction in |oading
quantity. |In addition, especially when stacking, the

body swel ling causes |oad shifting, which nmay cause a



flexible container to cone into contact with or |ean
against a side wall of the truck and the like, which may
make it difficult to do subsequent work.

[ 0005]

As the body swelling prevention neans, there has
been proposed a flexi ble container having partition walls
whi ch connect adj acent side walls and are provided on
four corners inside a polygonal cylindrical flexible
cont ai ner body portion as disclosed in Patent Literature
1. Such a flexible container having partition walls,
however, requires not only nmuch manufacturing |abor and
cost, but also processing work inside the body portion
such as sewing the partition walls. |In addition, when
content is filled, the partition wall blocks the interior
of the body portion, which may nmake it difficult to flow
the content. Further, when content is unloaded, the
content remmining in a sewn portion of the partition
wal ls acts as a foreign matter |later when content is
filled, which may cause inconvenience. Furthernore, a
partition wall or a sewn portion thereof may be broken.
Furt hernmore, when an inner bag is used in such a flexible
container, it is difficult to install the inner bag, and
the type of filling materials is restricted, which
i nvol ves anot her probl em
[ 0006]

In addition, there has been proposed anot her

flexible container forned into a multiple-cylinder shape



by wel ding or sewing a plurality of sheets constituting
each side as disclosed in Patent Literature 2. The
processing of the flexible container according to this
proposal inherently has a problemthat it takes time and
| abor and poor workability. Further, there is another
problemthat the body portion tends to swell by a
pressure applied to a seat portion frominside toward
outside due to the difference in elongation rate between

the sewn portion and the seat portion.

Citation List

Patent Literature

[ 0007]

Patent Literature 1: Japanese Uility Mdel Laid-Cpen No.
48-103441

Patent Literature 2: Japanese Patent Laid-Open No. 2002-
128186

Summary of Invention
Techni cal Probl em
[ 0008]

In view of the above circunstances, the present
i nvention has been made, and an object of the present
invention is to provide a flexible container which can
sol ve problems such as a reduction in filling volune due
to body swelling of a flexible container, storage space

| oss caused by an upper-stage unstabl e flexible container



when stacked, and safety-rel ated problens, thereby to
reduce a change in filling shape, increase filling

efficiency, and enabl e stabl e stacking.

Sol ution to Problem
[ 0009]

According to an aspect of the present invention, the
above object is achieved by a flexible container
conprising: a cylindrical side wall; a filling port
fornmed on one end side in an opening direction thereof; a
substantially pol ygonal bottom surface di sposed on the
other end side in a direction perpendicular to the
opening direction; and a body portion having hangi ng belt
supporting portions in at |east two positions facing the
side wall, wherein the bottom surface has a pl anar shape
of a polygon with (2n+2) sides (nis an integer of 1 to
5) in which each corner is chanfered; on the side wall,
first reinforcing band portions having a band shape
reachi ng both ends of the side wall in parallel to the
opening direction being provided at a plurality of
positions at predetermned intervals in a circunferenti al
direction of the side wall; and the hanging belt
supporting portion is provided on a surface of the first
rei nforcing band portion.

[0010]
The pl anar shape of the bottom surface nmay be

specifically a square shape, a hexagonal shape, an



oct agonal shape, a decagonal shape, and a dodecagona
shape, in which each corner is chanfered. The value of n
is preferably set as small as possible within the above
range, for exanple, n =1 to 3, particularly preferably n
= 1 (that is, a square shape having chanfered corners).
The reason for this is that if the value of n exceeds the
above range, assunming that the planar shape of the
obt ai ned bottom surface is a regular polygon with (2n+2)
sides, the cross section of the side wall eventually
approximates a circle, which increases dead space in
relation to the shape of the pallet.

[0011]

Each of the first reinforcing band portions can be
joined to an outer peripheral portion such that at | east
a part in a wdth direction of an end portion on a bottom
surface side thereof is contained in the outer peripheral
portion formed by chanfering corners of the bottom
surface or extends from beyond the outer peripheral
portion in a circunferential direction. In addition,
each of the first reinforcing band portions may be
conposed of two strips. In other words, the first
rei nforcing band portions, each being conposed of two
strips, can be provided on all or part of the outer
peri pheral portion. In this case, it is preferable that
each end portion on the bottom surface side of the first
rei nforcing band portions 13, each being conposed of two

strips, is joined so as to be contained in the outer



peripheral portion or is joined to the outer peripheral
portion such that at least a part in the width direction
of the end portion on the bottom surface side of one or
both of the two strips extends from beyond both ends in
the circunferential direction of the outer peripheral
portion.

[0012]

On the side wall, a second reinforcing band portion
can be provided in a band shape in parallel to the
opening direction of the side wall so as to divide the
side wall between the nutually adjacent first reinforcing
band portions into a plurality of equal portions in the
circunferential direction. In this case, the tensile
strength characteristics of the second reinforcing band
portion along the opening direction of at |east the side
wal |l is preferably set relatively smaller than that of
the first reinforcing band portion.

[ 0013]

On one end side in an opening direction of the side
wall, there is formed a top surface having the sanme shape
and size as the bottomsurface in a direction
per pendi cul ar to the opening direction. The filling port
provided in a central area of the top surface can be set
relatively smaller than an opening size of the side wall.
[ 0014]

On one end side in the opening direction of the side

wal |, instead of the top surface, there can be detachably



arranged a frame body having the same shape and size as
the outer periphery of the bottomsurface in a direction
per pendi cul ar to the opening direction. In this case,
the frame body can have a structure such as an integral
type and a divided-fit type. Further, this frame body
can be configured such that the outer periphery can be
expanded and contracted to an outer peripheral |ength
substantially equal to the outer peripheral |length of the
side wall or slightly larger than the outer periphery.
Such an expandabl e and contracti ble structure can be
obt ai ned by using a conponent such as a band- shaped
shape-nenory alloy of placing a spring, a |eaf spring, or

the Iike on at |least part of the frame body.

Advant ageous Effects of Invention
[ 0015]

According to the flexible container of the present
i nvention, a substantially polygonal bottom surface is
provi ded on one end side in the opening direction of the
cylindrical side wall and further a plurality of first
rei nforcing band portions are provided on the side wall
at predetermined intervals in the circunferenti al
direction, which can prevent body swelling, can reduce
the change in filling shape, can increase the filling

efficiency, and enabl es stabl e stacking, too.

Brief Description of Draw ngs



[0016]

[Figure 1] Figure 1 is a perspective viewillustrating a
first enmbodi nent of a flexible container of the present

i nventi on.

[Figure 2] Figure 2 is a bottom surface view of the
enbodi nent illustrated in Figure 1

[Figure 3] Figure 3 is a perspective viewillustrating a
second enbodi nent of the flexible container of the
present invention.

[Figure 4] Figure 4 is a side view of the enbodi nent
illustrated in Figure 3.

[Figure 5] Figure 5 is a plane view and a bottom surface
view of the enbodinent illustrated in Figure 3.

[Figure 6] Figure 6 is a perspective viewillustrating a
third enmbodi nent of the flexible container of the present
i nventi on.

[Figure 7] Figure 7 is a perspective viewillustrating a
fourth enbodi ment of the flexible container of the

present invention.

Description of Enbodi nents
[ 0017]

Her ei nafter, an enbodi nent of the present invention
will be described in detail with reference to the
acconpanyi ng drawi ngs. Note that in the follow ng
drawi ngs, the sane reference nunerals or characters are

assigned to the sane or common conponents and the
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duplicate description is omtted except as specifically
required.
[ 0018]

Fi r st enbodi nent

Figure 1 is a perspective viewillustrating a first
enbodi nent of a flexible container of the present
invention. Figure 2 is a bottomsurface view of the
enbodi nent illustrated in Figure 1. As illustrated in
these figures, a flexible container 1 of the present
enbodi nent conprises: a cylindrical side wall 12 whose
upper portion is fully opened and which has a filling
port 10b, which opens upward toward the Figure; a
substantially square bottom surface 15 which is provided
on a lower side in a direction perpendicular to an
opening direction of the side wall 12; and a body portion

10 which includes hangi ng belt supporting portions 17 and

17 ... disposed on the side wall 12. |In the present
enbodi nent, the filling port 10b serves also as a
di scharge port, and thus the filling port 10b is referred

to as "filling/discharging port 10b" (this is applied to
a fourth enmbodinent illustrated in Figure 7).
[ 0019]

The side wall 12 is a cylindrical body made of a
flexible material, and a flexible cylindrical cover
mat eri al 10a having substantially the same outer
peri pheral length is provided in the filling/discharging

port 10b. The cylindrical body 12 may be seam ess or nay
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be one obtained by wi nding one sheet material and joining
the ends to forma cylindrical shape. The outer
peripheral length of the cylindrical body 12 is set
substantially the sane as the outer peripheral |ength of
the bottom surface 15 to be described |later. The height
of the side wall 12 may be appropriately set by
considering a designed filling volune of the flexible
contai ner of the present invention, the planar shape of
the bottom surface 15, and the Iike.

[ 0020]

The flexible material of the cylindrical body 12 is
not particularly limted, but various materials used for
conventional ly known cross containers or running
contai ners can be used. Specific exanples of the forner
i nclude yarn fabric obtained by weaving a flat yarn as a
warp and a weft on a loom The flat yarn is nmade from a
pol yol efin resin such as pol yet hyl ene and pol ypropyl ene
as a raw material. Specific exanples of the latter
i ncl ude ethyl ene vinyl acetate copol yner (EVA), polyvinyl
chloride (PVC), woven fabrics such as various rubbers and

pol yet hyl ene, and the like. Any of these can be suitably

used.
[ 0021]
The bottom surface 15 is a substantially square
pl anar shape as illustrated in Figure 2 as an exanpl e of

t he planar shape of a polygon with (2n+2) sides (n is an

integer of 1 to 5) in which each corner is chanfered, and
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i n which each corner of the square shape (n=1) is
chanfered in a circular arc shape (for conveni ence sake,
the outer peripheral portion fornmed by chanfering the
corners is denoted by reference nuneral 15a). The bottom
surface 15 is joined to one of the opening end portions
of the side wall 12 by a nethod such as sew ng, bondi ng,
and fusing, and disposed in a direction perpendicular to
t he opening direction so as to block one end in the
opening direction of the side wall 12.
[ 0022]

The ratio of the total length of the outer
peri pheral portion 15a fornmed by chanfering to the outer
peri pheral length of the bottomsurface 15 is generally
set about 20 to 62% by considering an increase in the
designed filling volume and filling efficiency of the
flexi ble container of the present enbodinent. |In the
case of the flexible container of the present enbodi nent,
this ratio can be obtained, for exanple, based on the
foll owi ng concept. The planar shape of the bottom
surface 15 before chanfering is assuned to be a square
with one side neasuring 1050 mm and each side is
virtually equally divided into 3, 4, 6 and 8 respectively.
Then, arc-shaped chanfering is perfornmed only on the two
sides (outer periphery) outside the squares |ocated at
the four corners of the bottom surface anong the 9, 16
36 and 64 squares obtained in each case. Assum ng that

the outer peripheral portion fornmed by chanfering each
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corner is a quadrant, the total |ength of the outer

peri pheral portions of the four corners is the I ength of
the circunference. Meanwhile, the total circunferential

| ength of the bottom surface can be obtai ned by addi ng
the total length of the straight outer peripheral
portions to the length of the circunference. For exanple,
when each side of the bottom surface 15 is equally
divided into three, the length of the outer peripheral
portion 15a formed by chanfering is 2198 nm and the total
circunferential length of the bottom surface is 3598 nm
Thus, the ratio is 61.1%. Further, when each side of the
bottom surface 15 is equally divided into four, the

| ength of the outer peripheral portion 15a forned by
chanfering is 1649 mmand the total circunferentia

| ength of the bottom surface is 3749 mm Thus, the ratio
is 44%. Simlarly, when each side is equally divided
into six, the ratio is 28.2%, and when each side is
equally divided into eight, the ratio is 20.7%. When the
ratio is equally further finely divided to reduce the
rati o, the planar shape of the bottom surface 15

approxi mates a square shape. As a result, the size of
the cross section of the flexible container of the
present enbodi nent approxi mates that of a pallet to place
the flexible container on. Thus, the reduced ratio is
ideal as the filling efficiency, but there is a high
possibility that a portion of the side wall 15 other than

the portion correspondi ng to each corner of the bottom
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surface 15 will swell from beyond the pallet when vi ewed
from above due to body swelling. Moreover, when content
is filled, there is forned a space which prevents content
frombeing filled near each corner of the bottom surface
15, and as a result, the filling efficiency is |owered.
On the other hand, if each side is equally divided into

| ess than three, for exanple, two, the planar shape of
the bottom surface 15 is circular (the cross sectiona
shape of the side wall is circular), which is undesirable
because dead space increases in relation to the pallet.

[ 0023]

Note that Figures 1 and 2 illustrate an aspect in
whi ch each corner of the bottom surface is chanfered in
an arc shape, but the chanfer shape is not limted to
this and may be, for exanple, an elliptical shape or a
parabolic shape. 1In addition to such a continuous outer
peri pheral shape, the chanfer shape may be an
intermttent outer peripheral shape in which a plurality
of bent portions in parallel to the opening direction of
the side wall 12 are repeatedly provided. Further, the
bottom surface 15 may be formed of the sane or different
sheet material (hereinafter may be referred to as a
bottom surface material) as the side wall 12. Further,

t he planar shape of the bottomsurface 15 is not limted
to the substantially square shape as illustrated in
Figures 1 and 2, but may be substantially hexagon (n=2),

substantially octagonal shape (n=3), substantially
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decagonal shape (n=4), and substantially dodecagonal
shape (n=5), each having chanfered corners as described
above.
[ 0024]

On the side wall 12, two strips of the first
rei nforcing band portions 13 and 13 are provided in
portions 12a, 12a, 12a, and 12a nutually in parallel (in
the opening direction of the side wall 12). Note that
the portions 12a, 12a, 12a, and 12a (for conveni ence sake,
hereinafter referred to as "corner correspondi ng band
portion") have a band shape in parallel to the opening
direction and include end portions joined to the outer
peri pheral portions 15a, 15a, 15a, and 15a forned by
chanfering each corner of the bottom surface 15 on the
bottom surface side. Each of the first reinforcing band
portions 13 can be joined with an end portion thereof
bei ng contained in the outer peripheral portion 15a of
the bottom surface 15 or extending from beyond the outer
peri pheral portion 15a in the circunferential direction.
The reason for this is that the joining position of the
first reinforcing band portions 13 is greatly influenced
by the shape and size of the chanfered corners (the shape
and size of the outer peripheral portion forned by
chanfering), the width of the first reinforcing band
portion 13 and the like. It is particularly desirable
that the first reinforcing band portion 13 is arranged

such that the end portion on the bottom surface side is
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joined so as to partially extend from beyond t he outer
peri pheral portion 15a, that is, at |least a part in a
wi dth direction of the end portion is joined to the outer
peri pheral portion 15a and the remai ni ng portion extends
from beyond the outer peripheral portion 15 in the
circunferential direction.
[ 0025]

The form of reinforcenment in each of the first
rei nforcing band portions 13 is not particularly |imted.
For exanple, reinforcenment can be nade by sew ng, fusing,
or bonding the sane or different sheet material to the
front surface or rear surface of the side wall 12. Thus,
the first reinforcing band portion 13 increases strength
characteristics (particularly tensile strength
characteristics) in the opening direction or the
circunferential direction of the side wall 12 al ong the
surface of at |east the side wall 12 and suppresses
el ongation in each of the directions of the first
rei nforcing band portion 13. In the case of the above-
descri bed yarn fabric, as another form of reinforcenent,
the first reinforcing band portion 13 nay be reinforced
by weaving the flat yarn by increasing the nunber of
yarns. The nunber of warp yarns in parallel to the
opening direction of the side wall 12 placed within the
width of the first reinforcing band portion 13 is
increased relative to the nunber of the warps with the

same width as the side wall 12 other than the first
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rei nforcing band portion 12. Then, the increased numnber
of yarns is dispersed and overl apped within the w dth and
is woven with weft yarns in a direction perpendicular to
the opening direction of the side wall 12, thereby to
formthe first reinforcing band portion 13. Qher forns
of reinforcenent other than increasing the nunber of warp
yarns in the yarn fabric may include increasing the
nunber of yarns per width by reducing the width of a warp
arranged in the first reinforcing band portion 13 and
weaving with a weft w thout overl apping, and increasing
the thickness of a warp relative to that of a weft

wi t hout increasing the nunmber of warp yarns arranged in
the first reinforcing band portion 13. The width in the
circunferential direction of the side wall 12 of each of
the first reinforcing band portions 13 can be
appropriately set according to the form For exanple, in
the former case of reinforcing by increasing the nunber
of flat yarns, it is preferable that the width of the
first reinforcing band portion 13 is generally set 50 to
200 mm the nunber of warp yarns within the set width is
increased 30 to 100% rel ative to the nunber of warp
yarns with the same width as the side wall 12 other than
the first reinforcing band portion 13, and then the

i ncreased nunber of warp yarns is dispersed and
overlapped within the width and is woven with the weft
yarns thereby to formthe first reinforcing band portion

13. If the ratio of the nunber of warp yarns is set |ess
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than the above range, it is difficult for the side wall
12 to maintain the shape of the bottom surface 15. The
first reinforcing band portion 13 reinforced by

i ncreasi ng the nunber of yarns increases the strength
characteristics (particularly tensile strength
characteristics) in the opening direction of the side
wal | 12 along the surface of at |east the side wall 12
and suppresses elongation in each of the directions of
the first reinforcing band portion 13.

[ 0026]

Figure 1 illustrates an exanple configuration in
whi ch each of the two strips of the first reinforcing
band portions 13 and 13 is joined to the outer peripheral
portion 15a of each corner of the bottom surface 15 as
descri bed above, but another configuration nmay be such
that each strip of the first reinforcing band portion 13
is provided in each corner corresponding band portion 12a.
VWhet her to provide two or nore strips of the first
rei nforcing band portions 13 or only one strip of the
first reinforcing band portion 13 in each corner
correspondi ng band portion 12a can be appropriately set.
[ 0027]

As descri bed above, when the bottom surface 15 has a
pl anar shape of a polygon with six or nore sides as
descri bed above, the first reinforcing band portion 13
can be placed in a position corresponding to all or part

of the outer peripheral portions 15a of each corner of
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the bottom surface 15 on the side wall 12. As used
herein, the case of being placed in a position
corresponding to part of the corner refers to, for
exanpl e, a case in which the first reinforcing band
portion 13 is placed in a position in which the hanging
belt supporting portion 17 is placed on the side wall 12.
In other words, even if the bottom surface has a pl anar
shape of a polygon with six or nore sides, the first

rei nforcing band portions 13, 13, 13, and 13 may be
provided in the outer peripheral portions 15a, 15a, 15a,
and 15a of at |east four corners anong themrespectively.
[ 0028]

Bot h ends of the band-shaped hangi ng belt supporting
portions 17 are sewn to the adjacent two strips of the
first reinforcing band portions 13 so as to be closer to
the filling port 10b and bridge the two strips and an
internediate portion thereof is formed in an inverted U
shape extending toward the filling port 10b. The hangi ng
belt supporting portion 17 can be nmade of the sane
material as a hanging belt 18 to be described later, for
exanpl e.

[ 0029]

The hanging belt 18 is forned in a | oop shape by
fol di ng back both ends thereof and sewing in the
intermediate area of the belt, and the | oop ends 18a are
connected to the hanging belt supporting portions 17.

Further, both ends (|l oop ends) 18a and 18a of a hangi ng
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belt 18 are connected to the hanging belt supporting
portions 17 and 17 placed at positions corresponding to
the two corners of the bottom surface 15, and anot her
hangi ng belt 18 is connected to the hangi ng belt
supporting portions 17 and 17 placed at positions
corresponding to the remaining two corners. The hangi ng
belt 18 can be made of conventionally known vari ous
mat eri al s.
[ 0030]

As descri bed above, in the first enbodi nent, the
bottom surface 15 is formed in a substantially square
pl anar shape, thereby to approxi mate the planar shape of
a pallet to place the flexible container of the present
enbodi ment on, and the end portions on the bottom surface
side of the first reinforcing band portions 13 and 13,
provided on the side wall 12 are joined to the positions
corresponding to the outer peripheral portions 15a of
each corner. This reinforced portion can reduce
el ongation in the opening direction and the
circunferential direction of the side wall 12 after
content is filled, and thus can suppress generation of a
body swelling, as a result, can reduce a change in
filling shape of the body portion 10 (w thout greatly
changi ng the cross-sectional shape of the body portion
10), and can obtain a high filling efficiency. Further,
stabl e stacking is enabled, working efficiency is

i mproved, and safety problens hardly occur



[ 0031]

Second enbodi ment

Figure 3 is a perspective viewillustrating a second
enbodi nent of the flexible container of the present
invention. Figure 4 is a side view of the enbodi nment
illustrated in Figure 3. Figure 5 is a plane view and a
bottom surface view of the enbodiment illustrated in
Figure 3. As illustrated in these Figures, a
substantially rectangul ar parall el epi ped body portion 10
of a flexible container 2 of the second enbodi ment mainly
conprises: a side wall 12; a top surface 11 formed on one
end side in an opening direction thereof (upward toward
the Figure) and including a filling port 20 in a central
area thereof; and a bottom surface 15 fornmed on the other
end side in the opening direction (dowward toward the
Figure) and including a discharge port 26 in a central
area thereof. The bottom surface 15 has the same shape
and size as that of the first enbodinment. It should be
noted that the conponents other than these conponents are
substantially the sane as those of the first enbodi nent.

[ 0032]

As illustrated in Figures 3 to 5, the top surface 11
has a substantially square planar shape having the sane
shape and size as those of the bottom surface 15, nanely,
a planner shape in which each corner of the square is
chanfered in a circular arc shape (the outer peripheral

portion formed by chanfering the corners is denoted by
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ref erence nuneral 1la). Then, the top surface 11 is
joined to an opening end portion on an opposite side of
the bottom surface 15 of the side wall 12 by a met hod
such as sew ng, bonding, and fusing, and disposed in a
direction perpendicular to the opening direction of the
side wall 12. Assuming that the outer peripheral portion
1l1a formed by chanfering the top surface 11 is, for
exanpl e, a quadrant, the radius can be set in a range
from10 to 15%, preferably from12 to 14% as the ratio
of the top surface 11 to the outer peripheral by
considering an increase in filling volume and filling
efficiency, in the sanme manner as in the bottom surface
15. This top surface 11 may be fornmed of the sanme or
different sheet material (hereinafter may be referred to
as a top surface material) as the side wall 12.
[ 0033]

In a central area of the top surface 11, there is
provided a filling port 20 (see Figure 5) penetrating
i nside and outside thereof and having a size relatively
smal | er than an opening size of the filling/discharging
port 10b of the first enbodinment. |In the filling port 20,
there is provided a skirt 21 extending outwardly
therefrom The skirt 21 has tying strings 22 and 23
attached thereto for squeezing and sealing the skirt. In
order to cover the sealed skirt 21 from above and around,
an upper lid (upper lid presser) 11b having an upper lid

rope 14 is provided around the skirt 21.



[ 0034]

In the central area of the bottom surface 15, there
is provided a discharge port 26 (see Figure 5)
penetrating inside and outside and having substantially
the sane size as that of the filling port 20. In the
di scharge port 26, there is provided a skirt 27 extending
outwardly therefrom The skirt 27 has tying string 28
attached thereto for squeezing and sealing the skirt. In
order to cover the sealed skirt 27 from bel ow and around
to be contained in the body portion 10, a lower Iid
(lower lid presser) 15b having a lower |id rope 25 is
provi ded around the skirt 27.
[ 0035]

As descri bed above, in the second enbodi ment, the
top surface 11 and the bottom surface 15 are fornmed in a
substantially square planar shape having the same shape
and size, and the first reinforcing band portions 13 and
13, ... are provided on the side wall 12 in the sane
manner as in the first enbodiment. This reinforced
portion can reduce elongation in the opening direction
and the circunferential direction of the side wall 12
after content is filled, and thus can suppress generation
of a body swelling. As a result, there can be obtained a
fl exi bl e container of the present invention which can
reduce a change in filling the shape of the body portion

10 and can provide a high filling efficiency. Further,
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stabl e stacking is enabled, working efficiency is
i mproved, and safety problens hardly occur

[ 0036]

Third enbodi nent

Figure 6 is a perspective viewillustrating a third
enbodi nent of the flexible container of the present
invention. The third enbodinent is substantially the
same as the second enbodi nent except that the second
rei nforcing band portions 30 and 30, ... are provided
bet ween the adjacent first reinforcing band portions 13
and 13 in the nmutually adjacent corner correspondi ng band
portions 12a and 12a of the side wall 12.

[ 0037]

Each of the second reinforcing band portions 30 is
provided in the m ddl e between the first reinforcing band
portions 13 and 13 provided in the adjacent corner
correspondi ng band portions 12a and 12a so as to equally
divide a part of the side wall 12 therebetween into two.
The shape of each second reinforcing band portion 30 and
the formof reinforcenent are not particularly limted in
the sane way as in the first reinforcing band portion 13.
For exanple, in the case of the above-described yarn
fabric, the reinforcenment nay be made by increasing the
nunber of warp or weft yarns or the thickness of warp or
weft yarns nore than the nunber of weft or warp yarns or
t he thickness of weft or warp yarns, or as another form

of reinforcenment, the reinforcement may be nade by sew ng
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fusing, or bonding the same or different sheet materi al
to the front surface or rear surface of the side wall 12.
Alternatively, the tensile strength characteristics al ong
t he opening direction of the side wall of the second

rei nforcing band portion 30 may be set smaller relative
to that of the first reinforcing band portion. Further,
the width in the circunferential direction of the side
wal | 12 of each of the second reinforcing band portions
13 may be appropriately set according to the form
Furthernore, Figure 6 illustrates an exanple
configuration in which the second reinforcing band
portion 30 is provided so as to equally divide a part of
the side wall 12 between the adjacent first reinforcing
band portions 13 and 13 into two parts, but, wthout
being limted to this, the second reinforcing band
portion 30 may be provided so as to equally divide the
part into three or nore parts.

[ 0038]

As descri bed above, in the third enbodi nent, in
addition to the configuration of the second enbodi nent,
t he second reinforcing band portions 30 and 30, ... are
provided on the side wall 12. Therefore, the third
enbodi ment can further reduce elongation in the opening
direction and the circunferential direction of the side
wal | 12 after content is filled than the second
enbodi nent, and thus can suppress generation of a body

swelling. As a result, there can be obtained a flexible
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contai ner of the present invention which can reduce a
change in filling shape of the body portion 10 and can
provide a high filling efficiency. Further, stable
stacking is enabled, working efficiency is inproved, and
safety problens hardly occur

[ 0039]

Fourt h enbodi nent

Figure 7 is a perspective viewillustrating a fourth
enbodi ment of the flexible container of the present
invention. |In the fourth enbodi nent, the second
rei nforcing band portions 30 and 30, ... simlar to those
in the third enbodi nent are provided in the flexible
container of the first enbodinment. Instead of the top
surface 11 of the third enmbodi nent, a frame body 40
having the sane size as the outer periphery thereof is
det achably provided. The fourth enbodi nent is
substantially the sane as the first enbodi nent except for
t he above configurati on.

[ 0040]

The frame body 40 may be, for exanple, an annul ar
i ntegrated structure, which may be divided into an
appropriate nunber of divided pieces in the
circunferential direction, and these divided pieces are
fitted or like to forman annul ar frame body. The
thickness T and the width Wof the frame body 40 may be
appropriately set. The outer peripheral |ength of the

frame body 40 can be configured in an expandabl e and
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contracti ble manner so as to be substantially equal to
the outer peripheral length of the sidewall 12 or
slightly larger than the outer peripheral length. This
expandabl e and contractible structure is not particularly
limted, and for exanple, conventionally known vari ous
materi al s such as a band-shaped body made of a shape-
menory alloy and a franme body having a spring, a |eaf
spring, or the like arranged in a part thereof may be
applied. The adoption of such an expandabl e and
contractible structure to the frame body 40 has an effect
of suppressing a body swelling of an upper portion of the
body portion 10 into a circular shape in the cross
section.

[ 0041]

After content is filled into the flexible container
of the fourth enbodiment, the frame body 40 is inserted
fromthe filling/discharging port 10b, and this is
arranged in a direction perpendicular to the opening
direction of the side wall 12 above the content, thereby
to forma surface simlar to the top surface 11 of the
third enbodi nent.

[ 0042]

The fourth enbodi nent configured as above can
basically have the sane effect as the first enbodi nment,
further can have a |larger effect of suppressing a body

swelling than the first enmbodi nent, and can have the sane
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surface as the top surface of the second enbodi nent,

whi ch particularly can contribute to stable stacking.

Exanpl es
[ 0043]

The present invention will now be described in nore
detail with reference to preferred exanples of the
flexible container of the present invention.

[ 0044]
[ Exanpl e 1]

A top surface material and a bottom surface materia
are made of pol ypropyl ene having a substantially square
pl anar shape in which each corner is chanfered (the area
of each material is 0.99 nf, and has the same shape as
that described in the second enbodiment). A yarn fabric
woven using pol ypropyl ene as a raw material and using a 2
mm wi de flat yarn as warp and weft yarns are used to
prepare a seanl ess cylindrical side wall material having
a length of 1.3 mwith the outer peripheral |ength shown
in Table 1. Wven portions with an increased nunber of
yarns (each of which corresponds to the corner
correspondi ng band portion) are provided at four places
at equal intervals in the circunferential direction, two
strips thereof for each place. Each strip of the woven
portions with an increased nunber of yarns has a w dth of
120 mm and the nunber of warp yarns within the width is

two. The hanging belt supporting portion connecting the
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hangi ng belt described in the second enbodi nent is sewn
to each of the woven portions with an increased nunber of
yarns. Further, the top surface material and the bottom
surface material (the area of each material is 0.99 nf)
havi ng the sane shape as those of the second enbodi nent
are sewn to both ends in the opening direction of the
side wall material, thereby to prepare the body portion.
The filling port and the discharge port are provided in
the central area of each of the top surface material and
the bottom surface material. The thus obtained size,
i nner volume, and the |ike of the flexible container of
the first exanple (which corresponds to the second
enbodi nent) are shown in Table 1
[ 0045]
[ Comparative exanples 1 and 2]

The first conparative exanple of the flexible
container is the sane as the exanple 1 except that the
pl anar shape of the top surface material and the bottom
surface material is formed in a circular shape. Further,
t he conparative exanple 2 of the flexible container is
the sane as the exanple 1 except that the planar shape of
the top surface material and the bottom surface materi al
is formed in a regular octagonal shape. The inner vol une
of the conparative exanples 1 and 2 is the sane as that
of the exanple 1 (see Table 1).
[ 0046]
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is filled in the exanple 1 and the

conparative exanples 1 and 2 by the filling vol une shown
in Table 1 and the width and the height after filling
were measured (see Table 1). Fromthis result, the
filling volume equivalent to 1250 mmin hei ght was
calculated. The results are shown in Table 1
[ 0047]
[ Tabl e 1]
unit First Fi rst Second
exanpl e conparative | conparative
exanpl e exanpl e
Cross- - Substantial |G rcul ar Regul ar
ecti onal squar e shape oct agona
shape shape shape
Ci rcunf erence m 3, 600 3, 600 3, 600
Bott om ar ea n° 0.99 1.03 0.98
I nner volunme |Liter 1,290 1,290 1,290
Filling kg 750 779 769
vol unme
Wdth after mm 1, 150 1,180 1, 165
filling
Hei ght after mm 1, 255 1, 290 1, 288
filling
Filling kg 747 754 746
vol ume
equivalent to
1250 mmin
hei ght
Filling kg 753 741 743
vol ume
equi valent to
1160 nmin
wi dt h
[ 0048]
Then, the flexible containers of the exanple 1 and

the conparative exanple 2 were fl at-stacked, and anot her

fl exi ble contai ner was stacked on them Then,

t he body
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swelling ratio was cal cul ated before and after stacking.
The reason for this is that the condition of before and
after stacking is nore severe than the condition of
before and after filling, and a | arge body swelling is
obtained. As used herein, the body swelling ratio is
expressed as a ratio between an el ongation of the outer
peri pheral length after stacking and an outer peripheral

| engt h before stacking.

[ 0049]
[ Tabl e 2]
Uni t first exanple second
conparative
exanpl e
Cross-secti onal - Subst anti al Regul ar
shape square shape |octagonal shape
filling vol unme kg 825 825
D aneter of body nm 1,170 1,174
portion before
st acki ng
Di ameter of body nm 1,178 1, 185
portion after
st acki ng
Body swelling ratio % 0.3 1.6
[ 0050]

It is confirned fromthe results in Table 1 that the
filling volume equivalent to 1250 mmin hei ght and the
filling volunme equivalent to 1160 nmin width of the
flexi ble container of the exanple 1 are al nost the sane
or slightly larger than those of the conparative exanpl es
1 and 2. Further, it is confirned fromthe results in
Table 2 that the body swelling ratio before and after

stacking of the flexible container of the exanple 1 is
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small er than that of the conparative exanple 2. 1n other
words, it is clear that even if the first reinforcing
band portion is provided on the side wall, the body
swelling ratio can be further reduced by formng the

pl anar shape of the bottom surface and the top surface in
a substantially square shape than by form ng the planar
shape thereof in a regular octagonal planar shape.

[ 0051]

As descri bed above, the flexible container of the
present invention is configured such that the top surface
and the bottom surface are formed in a substantially
square planar shape and the first reinforcing band
portion and the second reinforcing band portion are
provided on the side wall. Thus, this configuration can
suppress generation of a body swelling due to el ongation
in the opening direction and the circunferentia
direction of the side wall material after content is
filled, as a result can reduce the change in filling
shape, and can provide a high filling efficiency.
Further, stable stacking is enabl ed, working efficiency
is inproved, and safety problens hardly occur
[ 0052]

The present invention can be applied to both cross
fl exi ble containers and running flexible containers.
Further, the flexible container of the present invention
elimnates the need for a |aborious and time-consum ng

step, particularly such as sewing the partition wal
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i nside the body portion, and can be manufactured at | ow
cost with high production efficiency.
[ 0053]

Note that the flexible container of the present
i nvention may include therein an inner bag in a nested
state. The material and the shape of the inner bag are
not particularly limted as |ong as the shape and the
size closely adhere to the side wall and the top surface
when content is filled in the flexible container of the
present invention. For exanple, the inner bag may be
subjected to perforation processing so as to penetrate
i nside and outside on the entire surface or a partia
surface thereof. Further, the inner bag can al so be nade
of alamnate in which a plurality of flexible resin bags
are included in a nested state.
[ 0054]

Heretof ore, several enbodi nents of the present
i nventi on have been descri bed, but the present invention
is not limted to these enbodi nrents and each conponent in
each enbodi nent can be replaced or anot her conponent may
be added without departing fromthe subject matter of the

present invention.

Ref erence Signs Li st
[ 0055]
1 to 4 flexible container of the present invention

10 body portion



11
1lla
12
12a
13
15
15a
17
18
30
40

top surface

outer peripheral portion formed by chanfering
side wal |

corner correspondi ng band portion

first reinforcing band portion

bottom surface

outer peripheral portion fornmed by chanfering
hangi ng belt supporting portion

hangi ng bel t

second reinforcing band portion

frame body



d ai ns

[Caim1]

A fl exible container conprising:

a cylindrical side wall;

a filling port formed on one end side in an opening
direction thereof;

a substantially polygonal bottom surface di sposed on
the other end side in a direction perpendicular to the
opening direction; and a body portion having hangi ng belt
supporting portions in at |east two positions facing the
side wal |,

wher ei n

the bottom surface has a planar shape of a pol ygon
with (2n+2) sides (nis an integer of 1 to 5) in which
each corner is chanfered;

on the side wall, first reinforcing band portions
reaching both ends of the side wall in parallel to the
opening direction being provided at a plurality of
positions at predetermned intervals in a circunferenti al
direction of the side wall; and

t he hangi ng belt supporting portion is provided on a
surface of the first reinforcing band portion.

[Caim 2]

The fl exi ble container according to claim1l1, wherein

the value of nis 1 to 3.

[Caim 3]
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The fl exi ble container according to claim1l1, wherein
the value of nis 1.
[ O ai m 4]

The flexi bl e container according to any one of
clains 1 to 3, wherein

each of the first reinforcing band portions is
joined to an outer peripheral portion such that at | east
a part in a wdth direction of an end portion on the
bottom surface side is contained in the outer periphera
portion formed by chanfering all or part of corners on
the bottom surface or extends from beyond the outer
peri pheral portion in the circunferential direction.
[Aaimb5]

The fl exi ble container according to claim4, wherein
each of the first reinforcing band portions is
joined to the outer peripheral portion such that each end
portion on the bottom surface side of each of two strips

of the first reinforcing band portions is contained in
all or part of the outer peripheral portion or at |east a
part in the width direction of one or both of end
portions on the bottom surface side of each of the two
strips of first reinforcing band portions extends from
beyond both ends in the circunferential direction of the
outer peripheral portion.
[ O ai m 6]

The flexi bl e container according to any one of

clainms 1 to 5, wherein
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in a case where the side wall is made of a yarn
fabric and the first reinforcing band portion is
rei nforced by increasing the nunber of yarns, the first
rei nforcing band portion is fornmed such that the nunber
of warp yarns arranged within the width is increased
relatively 30 to 100% than the number of warp yarns with
the same width as the side wall other than the first
rei nforcing band portion and the increased nunber of
yarns is di spersed and overl apped within the width and is
woven wi th weft yarns.
[Caim7]

The fl exi ble container according to any one of
clains 1 to 5, wherein

on the side wall, a second reinforcing band portion
is provided in a band shape in parallel to the opening
direction of the side wall so as to divide the side wall
bet ween the nutual |y adjacent first reinforcing band
portions into a plurality of equal portions in the
circunferential direction.
[Aaim 8]

The fl exible container according to claim7, wherein

t he second reinforcing band portion is configured
such that the tensile strength characteristics of the
second reinforcing band portion al ong the opening
direction of at least the side wall is set relatively
smal l er than that of the first reinforcing band portion.

[Caim9]
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The fl exi ble container according to any one of
clains 1 to 8, wherein

on one end side in the opening direction of the side
wall, there is formed a top surface having the same shape
and size as the bottomsurface in a direction
per pendi cul ar to the opening direction, and the filling
port is provided in a central area of the top surface and
the filling port has a size relatively smaller than an
openi ng size of the side wall.
[Aaim10]

The fl exi ble container according to any one of
claims 1 to 8, wherein

on one end side in the opening direction of the side
wal |, there can be detachably arranged a frame body
havi ng the sanme shape and size as the outer periphery of
the bottom surface in a direction perpendicular to the
openi ng direction.
[Caim11]

The fl exi ble container according to claim 10,
wher ei n

the frame body can be configured such that the outer
peri phery can be expanded and contracted to an outer
peri pheral length substantially equal to the outer
peripheral length of the side wall or slightly |arger
than the outer periphery.

[Caim12]
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The fl exi ble container according to any one of
clainme 1 to 11, wherein
the flexible container is a cross container or a

runni ng cont ai ner.



