woO 2007/111399 A1 |00 0 000 O 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization ‘f !
International Bureau

(43) International Publication Date
4 October 2007 (04.10.2007)

) IO T 00 O

(10) International Publication Number

WO 2007/111399 Al

(51) International Patent Classification:
B65D 88/16 (2006.01)

(21) International Application Number:
PCT/KR2006/002290

(22) International Filing Date: 15 June 2006 (15.06.2006)

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KM, KN, KP, KZ, LA, LC, LK, LR, LS, LT, LU, LV,
LY, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI,
NO, NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE,

(25) Filing Language:
(26) Publication Language:

(30) Priority Data:

Korean
English

(84)
KR

SG, SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG,
US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,

10-2006-0026957
10-2006-0035348

24 March 2006 (24.03.2006)
19 April 2006 (19.04.2006)

KR

(71) Applicant (for all designated States except US): JEIL
INDUSTRY CO., LTD. [KR/KR]; 309-2, Sanmak-dong,
Yangsan-si, Gyeongsangnam-do 626-120 (KR).

(72) Inventor; and

(75) Inventor/Applicant (for US only): JEONG, Ki
Young [KR/KR]; 650-4, Bukjeong-dong, Yangsan-si,
Gyeongsangnam-do 626-110 (KR).

(74) Agent: CHO, Chul-Hyun; Yeosam B/D 10F, 648-23,
Yoksam-dong, Gangnam-gu, Seoul 135-748 (KR).

GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
7ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report

Fortwo-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.

(54) Title: CONTAINER BAG FOR GRANULAR MATERIALS

30

S 10

(57) Abstract: Disclosed is a container bag for
containing particulate materials, which is prevented
from being barreled and retained in a stable erect
state when contents fill the container bag, whereby
the container bag can maximize the loadage of the
particulate materials within a limited space with
stability. The container bag includes lateral walls,
the particulate materials filling an inner space
defined by the lateral walls, a bottom wall formed
generally in a quadrangle shape and connected
to the bottom ends of the lateral walls, a cover
connected to the top ends of the lateral walls, and
hoops connected to the top ends of the lateral walls,
the cover, the lateral walls and the bottom wall
being formed from a flexible material, wherein
each side of the quadrangle- shaped bottom wall
is recessed at the central area thereof.
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Description

CONTAINER BAG FOR GRANULAR MATERIALS
Technical Field

The present invention relates to a container bag, and in particular to a container bag
for granular materials, wherein the container bag is retained in a stable erect state
without being barreled when contents fill the container bag, thereby maximizing
loadage in a limited space with stability.

Background Art

In general, a container bag means an industrial sack for use in transportation and
storage of grains, powders, or the like, wherein such a container bag is fabricated using
a foldable and flexible material and referred to as FIBC (flexible intermediate bulk
container), big bag or bulk bag.

Since a container bag usually contains about 500 to 2,000 Kg of chemicals,
minerals, grains, plastic products, cement or the like, it is often transported by a crane
or a hoist forklift truck so as to be stored in a warehouse, or loaded on and transported
by a truck.

Recently, as the quantity of goods transported has increased due to active internal
trade, demand for container bags, which are stable at the time of being transported by a
truck or a container vehicle or stacked in a warehouse and allow the efficient use of a
space, has increased.

The above-mentioned container bag has a space for receiving contents, wherein the
space is defined by a bottom wall, lateral walls and a cover, the bottom wall and the
cover having openings for introducing contents into the container bag and discharging
the contents from the container bag, respectively. In addition, the container bag has
loops, which are distributed around the top ends of the lateral walls so as to allow the
container bag to be transported by a transportation means, the loops being formed of a
transportation rope or a belt.

Such a container bag is usually formed by weaving a natural fabric material or a
synthetic resin material such as PVC (polyvinyl chloride), polypropylene and
polyethylene in such a manner as to retain the external appearance as well as the
strength of the container bag, and if desired, the container bag may be lined with an
inside skin which is formed from a water-proof vinyl material.

Therefore, the external appearance of the container bag is easily deformable and
foldable because it is formed from a flexible material, whereby it can be stored in a
minimized status in volume when no content is contained therein. In addition, when

contents fill the container bag for transportation, the container bag takes a form, which
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allows a maximum quantity of freight to be loaded within a predetermined space so as

to reduce the freight transportation costs.
Disclosure of Invention

Technical Problem

A cylindrical or square pillar type container bag is usually used for such a container
bag. FIG. 1 shows photographs of a conventional cylindrical pillar type container bag
and a conventional square pillar type container, respectively.

The cylindrical pillar type container bag has an advantage in that it can receive the
largest amount of materials as compared with any other type of container bags having
the same surface area. However, it has a problem in that when a plurality of such
cylindrical pillar type container bags are loaded within a limited space, it is difficult to
efficiently use the space because the percentage of void (empty space between bags) is
very high.

Meanwhile, the square pillar type container bag is advantageous in view of the
spatial usage when a plurality of container bags are loaded within a limited space on a
transportation vehicle. However, when such a container bag contains contents, the
vertical intermediate areas of the lateral walls are caused to be bulged out (hereinafter,
to be referred to as "barreling phenomenon") due to the self-weight of the contents, and
the container bag is deformed substantially in a cylindrical shape like a cylindrical
pillar type container bag, whereby the container bag occupies a large space when it is
transported or stored.

Recently, automated warehouses have been largely used for storing container bags
in a stacked state, wherein in such automated houses, each container bag is palletized,
transported by a forklift truck, and stored on a support die, which is properly
partitioned lengthwise and crosswise. However, there is a problem in that due to the
barreling phenomenon, the width of the support die does not correspond with that of
the container bags, whereby it is difficult to stack the container bags.

Various researches have been made in order to solve the problems caused when
using conventional container bags. As a result, there has been provided a method for
suppressing the barreling phenomenon by forming reinforcing areas in the vertical or
crosswise direction on the container bags. With this method, although the barreling
phenomenon may be suppressed to a certain extent, this method has problems in that
due to the formation of the reinforcing areas, the manufacturing costs are increased,
and due to the loads concentrated adjacent to the reinforcing areas, the container bags
get torn.

There has been also provided a method for suppressing the barreling phenomenon

by sewing partitions to inner walls laterally adjacent to the respective vertical corners
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of a square pillar type container bag in such a manner that each partition interconnects
two adjacent inner walls. However, this method has a problem in that due to the
formation of partitions, the manufacturing costs are increased. Furthermore, foreign
matters occurring at the time of manufacturing the partitions are mixed with the
contents received in the container bag, which may cause the rejection of products
contained in the container bag. Moreover, the method has a disadvantage in that as
being obstructed by the partitions, it is impossible to use a water-tight inside skin. In
particular, there is a problem in that when a plurality of container bags are stacked, the
lowermost container bag or bags may experience fracture at the partition-connected

areas, whereby the stability is deteriorated.

Technical Solution

Therefore, the present invention has been made in view of the above-mentioned
problems, and it is an object of the present invention to provide a container bag for
containing particulate materials, wherein the container bag is capable of retaining a
stable erect state without being barreled when contents fill the container bag, so that
when a plurality of such container bags are loaded in multiple layers, they can be
stacked with stability, thereby maximizing loadage within a limited space.

According to an aspect of the present invention, there is provided a container bag
for containing particulate materials including lateral walls, the particulate materials
filling an inner space defined by the lateral walls, a bottom wall formed generally in a
quadrangle shape and connected to the bottom ends of the lateral walls, a cover
connected to the top ends of the lateral walls, and hoops connected to the top ends of
the lateral walls, the cover, the lateral walls and the bottom wall being formed from a
flexible material, wherein each side of the quadrangle-shaped bottom wall is recessed
at the central area thereof.

According to another aspect of the present invention, there is provided a container
bag for containing particulate materials including lateral walls, the particulate materials
filling an inner space defined by the lateral walls, a bottom wall formed generally in a
quadrangle shape and connected to the bottom ends of the lateral walls, a cover
connected to the top ends of the lateral walls, and hoops connected to the top ends of
the lateral walls, the cover, the lateral walls and the bottom wall being formed from a
flexible material, wherein the bottom side of a quadrangle shape of each lateral wall,
which is adjacent to the bottom wall, is recessed at the central area thereof.

According to another aspect of the present invention, there is provided a container
bag for containing particulate materials including lateral walls, the particulate materials
filling an inner space defined by the lateral walls, a bottom wall formed generally in a

quadrangle shape and connected to the bottom ends of the lateral walls, a cover
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connected to the top ends of the lateral walls, and hoops connected to the top ends of
the lateral walls, the cover, the lateral walls and the bottom wall being formed from a
flexible material, wherein each side of the quadrangle-shaped bottom wall is recessed
at the central area thereof and the bottom side of the quadrangle shape of each lateral
wall, which is adjacent to the bottom wall, is recessed at the central area thereof.

The cover, the lateral walls, and the bottom wall may be formed from any one
selected from a group consisting of natural fiber, synthetic fiber, synthetic fiber cloth
and laminated synthetic resin film.

In addition, the cover may be formed in a quadrangle shape, a circular shape or a
duffle shape.

According to a preferred embodiment of the present invention, the bottom wall is
formed in a four-leaf clover, which is defined by outlines of four circular segments
adjacent to each other.

According to another preferred embodiment of the present invention, each lateral
wall has a reinforcement strap which is extended from the top end to the bottom end of
the lateral wall through the center of the lateral wall, and the loops are connected to the
top ends of two adjacent reinforcement straps, respectively.

According to another preferred embodiment of the present invention, the ratio of the
depth of a recess formed in the bottom wall and the length of a corresponding side of
an imaginary quadrangle circumscribing the bottom wall is defined to be in a range of
0.02:1 to 0.25:1, when the depth is measured from the corresponding side of the
imaginary quadrangle.

According to another preferred embodiment of the present invention, the ratio of the
depth of a recess formed in the bottom side of each lateral wall and the length of a cor-
responding side of an imaginary quadrangle circumscribing the lateral wall is defined
to be in a range of 0.02:1 to 0.25:1, when the depth is measured from the cor-
responding side of the imaginary quadrangle.

According to another embodiment of the present invention, each lateral wall is
formed by cutting a cylindrical cloth or sewing a plurality of flat cloths, and each area
straightly interconnecting a loop-connected portion and a corresponding recess in the
bottom wall or lateral walls is formed in a double-layered structure.

Advantageous Effects

According to the inventive container bag for containing particulate materials, each
side of the quadrangle shape of the bottom wall is recessed at the central area thereof
or at least one of top or bottom sides of each lateral wall is recessed at the central area
thereof. As a result, the container bag can be retained in a stable erect state without

being barreled when contents fill the container bag, whereby a plurality of container
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bags can be stacked in multiple layers, thereby maximizing loadage within a limited
space.

Accordingly, if the inventive container bags for containing 1,000 Kg of particulate
materials instead of conventional container bags for containing 750 Kg of particulate
materials, which are currently used mainly for an automated warehouse, the loading
efficiency can be increased about 33.3%. When particulate materials are loaded on a
freight car, conventional 750 Kg container bags are stacked in two layers. However, if
the inventive container bags are used, it is possible to stack 1,000 kg container bags in
two layers or to stack 1,500 kg container bags in one layer, whereby the loading
efficiency for transportation can be enhanced.

FIG. 16 illustrates a table indicating the results of testing the inventive container
bags, and conventional cylindrical pillar type and square pillar type container bags.

The test was made so as to investigate and confirm the barreling phenomenon,
downward sagging phenomenon, maximum anti-inversion force, and required loading
space, wherein the loading space was tested considering the areas occupied by the
container bags because the inventive container bags can be stacked in multiple layers.

From the testing results, it can be appreciated that the inventive container bags are
substantially superior to the conventional cylindrical pillar type and square pillar type
container bags.

In particular, the inventive container bags show remarkable superiority in terms of
the downward sagging phenomenon, which is a barometer indicating the stability in
stacking container bags in multiple layers. This means that the inventive container bags
take a stable construction when contents fill them because the load of contents is
dispersed outward without being biased to the central area.

Brief Description of the Drawings

The foregoing and other objects, features and advantages of the present invention
will become more apparent from the following detailed description when taken in
conjunction with the accompanying drawings in which:

FIG. 1 illustrates photographs showing a conventional cylindrical pillar type
container bag and a conventional square pillar type container, respectively;

FIG. 2 illustrates a perspective view showing a container bag for containing
particulate materials according to an embodiment of the present invention;

FIG. 3 illustrates views showing, in horizontal cross-section, a conventional square
pillar type container bag before and after contents fill the container bag;

FIG. 4 illustrates a schematic view showing a bottom wall of a container bag for
containing particulate materials according to an embodiment of the present invention;

FIG. 5 illustrates schematic views showing other embodiments of the present



WO 2007/111399 6 PCT/KR2006/002290

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

invention;

FIG. 6 illustrates a perspective view showing lateral walls of a container bag for
containing particulate materials according to another embodiment of the present
invention;

FIG. 7 illustrates a schematic view showing a bottom wall of a container bag for
containing particulate materials according to another embodiment of the present
invention;

FIG. 8 illustrates a schematic view for describing forces applied to the lateral walls
adjacent to the bottom wall of a container bag according to an embodiment of the
present invention in a state in which contents fill the container bag;

FIG. 9 illustrates a schematic view for describing forces applied to the lateral walls
adjacent to the bottom wall of a conventional square pillar type container bag in a state
in which contents fill the container bag;

FIG. 10 illustrates a photograph showing conventional square pillar type container
bags and the inventive container bags, in a state in which contents fill the container
bags;

FIG. 11 illustrates a photograph showing the inventive container bags stacked in
two layers in a container;

FIG. 12 illustrates a perspective view showing a container bag for containing
particulate materials according to another embodiment of the present invention;

FIG. 13 illustrates a schematic view for describing the features of a bottom wall of a
container bag for containing particulate materials according to another embodiment of
the present invention;

FIG. 14 illustrates a schematic view for describing the features of side views of a
container bag for containing particulate materials according to another embodiment of
the present invention;

FIG. 15 illustrates a perspective view showing a container bag for containing
particulate materials according to another embodiment of the present invention; and

FIG. 16 illustrates a table showing the results of testing the characteristics of the
inventive container bag, a conventional cylindrical pillar type container bag, and a con-
ventional square pillar type container bag.

Best Mode for Carrying Out the Invention

Reference will now be made in detail to the preferred embodiments of the present
invention.

FIG. 2 illustrates a perspective view showing a container bag for containing
particulate materials according to an embodiment of the present invention, and FIG. 3

illustrates views showing, in horizontal cross-section, a conventional square pillar type
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container bag before and after contents fill the container bag.

As shown in FIG. 2, a container bag 1 for containing particulate materials according
to an embodiment of the present invention includes a plurality of lateral walls 10, a
bottom wall 200, a cover 30, and a plurality of loops 40, wherein the lateral walls 10,
the cover 30 and the loops 40 are the same in construction with those of the prior art.
Therefore, a detailed description thereof is omitted in order to avoid overlapped de-
scription, and newly added components are described in detail in terms of the actions
thereof.

In general, when pressure is applied to the inner walls of a container bag, the
container bag tends to take on a cylindrical shape in cross-section so as to secure a
maximum volume while retaining the surface area thereof constant. That is, as shown
in FIG. 3, the quadrangle shape defined by the lateral walls when the lateral walls are
viewed in horizontal cross-section, generally tends to be turned into a circular shape so
as to secure a maximum area without being changed in total length by the pressure
(indicated by arrows) applied to the inner walls when contents fill the container bag.

Therefore, when contents fill a square pillar type container bag, a barreling
phenomenon occurs as shown in FIG. 3. Such a barreling phenomenon is seriously
produced, in particular at the central area of the container bag in the vertical direction
because the pressure applied to the inner walls is increased when approaching the
bottom wall due to the self-weight of the contents contained in the container bag.

Meanwhile, even if the pressure causing the barreling phenomenon is increased
when approaching the quadrangle-shaped bottom wall, the horizontal cross-section of
the lateral walls can do nothing but hold the form of the bottom wall. As a result, the
horizontal cross-section of the lateral walls is retained generally in a quadrangle shape
when approaching the lower end of the container bag.

FIG. 4 illustrates a schematic view showing a bottom wall of a container bag for
containing particulate materials according to an embodiment of the present invention.

As shown in FIG. 4, the bottom wall 200 of the container bag is formed in a qu
adrangle shape with each side of the quadrangle shape being recessed at the central
area 200a thereof.

The pressure, which is produced by the self-weight of the contents in the container
bag and causes the barreling phenomenon, is increased when approaching the lower
end of the container bag as described above and the deformation caused by the
pressure is most serious at the central area of each side of the quadrangle shape defined
by the lateral walls when viewed in horizontal cross-section. Therefore, it is possible to
suppress the barreling phenomenon if the bottom wall 200 is formed in a quadrangle
shape with each side of the quadrangle shape being recessed at the central area 200a

thereof.
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FIG. 5 illustrates schematic views showing other embodiments of the present
invention.

As shown in FIG. 5, the present invention suppresses the barreling phenomenon by
forming recesses in the bottom wall or the lateral walls, which correspond to the most
seriously barreled areas in a square pillar type container bag. Therefore, the present
invention can be modified in various forms.

FIG. 6 illustrates a perspective view showing lateral walls of a container bag for
containing particulate materials according to another embodiment of the present
invention.

A container bag for containing particulate materials according to the present
embodiment includes a plurality of lateral walls, a bottom wall, a cover, and a plurality
of loops, wherein the lateral walls, the cover and the loops are the same in construction
with those of the prior art. Therefore, a detailed description thereof is omitted in order
to avoid overlapped description, and newly added components are described in detail
in terms of the actions thereof.

As shown in FIG. 6, each of the lateral walls 100 of the container bag for containing
particulate materials according to the present embodiment includes a recess formed at
the central area 100a of the bottom side of a quadrangle shape of each lateral wall 100,
which is adjacent to the bottom wall (which is formed in a square or circular shape).

The principle for preventing the barreling phenomenon according to the present
invention as described above is identically applied to the case in which the recesses are
formed at the bottom side of a quadrangle shape of each lateral wall as well as at each
side of the bottom wall.

A container bag for containing particulate materials according to another
embodiment of the present invention includes a plurality of lateral walls, a bottom
wall, a cover, and a plurality of loops, wherein the lateral walls, the cover and the loops
are the same in construction with those of the prior art. Therefore, a detailed de-
scription thereof is omitted in order to avoid overlapped description, and newly added
components are described in detail in terms of the actions thereof.

The container bag for containing particulate materials according to the present
embodiment includes a recess at the central area of a bottom side of a quadrangle
shape of each lateral wall, which is adjacent to the bottom wall (which is formed in a
square or circular shape).

It is natural that the principle for preventing the barreling phenomenon according to
the present invention as described above is identically applied to the case in which a
recess is formed at the central area of the bottom side of a quadrangle shape of each
lateral wall, wherein the bottom side is adjacent to the bottom wall.

According to the present embodiment, the cover 30, the lateral walls 100 and the
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bottom wall 200 are preferably formed from any one selected from a group consisting
of natural fiber, synthetic fiber, synthetic fiber cloth or laminated synthetic resin film.
As employing those flexible materials, the external appearance of such a container bag
can be easily deformed, thereby allowing the container bag to be stored in a minimized
status in volume when no content is contained in the container bag.

A container bag according to another embodiment, the cover of the container bag
may be formed in a circular shape, a quadrangle shape or a duffle shape. The duffle
shape means a cylindrical pillar shape, the top end of which is opened.

FIG. 7 illustrates a schematic view showing a bottom wall of a container bag for
containing particulate materials according to another embodiment of the present
invention, FIG. 8 illustrates a schematic view for describing forces applied to the
lateral walls adjacent to the bottom wall of a container bag according to an
embodiment of the present invention in a state in which contents fill the container bag,
and FIG. 9 illustrates a schematic view for describing forces applied to the lateral walls
adjacent to the bottom wall of a conventional square pillar type container bag in a state
in which contents fill the container bag.

According to another embodiment of the present invention, the bottom wall of the
container bag may be formed in a four-leaf clover shape, which has the outlines of four
circular segments adjacent to each other.

The four-leaf clover shape is formed by outlines of four circular segments adjacent
to each other with recesses 200a, each of which is formed between two adjacent
outlines of circular segments through a rounding treatment.

As shown in FIG. 8, when contents fill the container bag, the container bag
according to the present invention takes a form in which four imaginary circular pillar
type container bags A are formed adjacent to each other and the circular pillars are
surrounded by lateral walls.

As shown in FIG. 9, in a conventional square pillar type container bag, due to the
barreling phenomenon, contents do not fully fill the corner areas a of the container bag
but excessively fill the areas b between the corner areas a . As a result, the corner areas
of the bottom wall cannot properly support the load applied to the container bag,
whereby the stability of the container bag is deteriorated.

However, according to the present embodiment, because each of the corner areas a
of the container bag is formed substantially in a shape of a circular segment in
horizontal cross-section, so that contents fully fill the corner areas, whereby a ground,
on which the container bag is laid, and the bottom wall 200 are adapted to be in contact
with each other over a more wide area, thereby assuring a stable construction.

Therefore, in a state in which contents fill the container bag, the load applied to the

container bag is dispersed to and supported by the outer-most areas thereof, which
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allows a plurality of container bags to be stacked in multiple layers. In addition,
because each side of the quadrangle shape of the bottom wall is recessed at the central
area thereof or the bottom side of the quadrangle shape of each lateral wall is recessed
at the central area thereof, the barreling phenomenon is suppressed by the tension
applied to the B areas, whereby the container bag is generally retained in the square
pillar shape. As a result, when a plurality of container bags are loaded in a container, a
transportation vehicle or the like, the inventive container bag has a more advantageous
effect in view of spatial usage as compared to a conventional cylindrical pillar type
container.

FIG. 10 illustrates a photograph showing conventional square pillar type container
bags and the inventive container bags, in a state in which contents fill the container
bags, and FIG. 11 illustrates a photograph showing the inventive container bags
stacked in two layers in a container.

In the photograph of FIG. 10, the centrally positioned container bag is a con-
ventional square pillar type container bag, and the container bags positioned at left and
right sides are the inventive container bags. As can be seen from FIG. 10, the inventive
container bags can be stably stacked in multiple layers.

As can be seen from FIG. 11, the inventive container bags are retained substantially
in a square pillar shape when contents fill the container bags, which is advantageous in
view of spatial usage when they are loaded in a transportation vehicle or the like.

FIG. 12 illustrates a perspective view showing a container bag for containing
particulate materials according to another embodiment of the present invention.

According to the present embodiment, the lateral walls are provided with rein-
forcement straps, each strap extending vertically through the center of the cor-
responding lateral wall, and loops are formed, each loop being connected to the top end
portions of two adjacent reinforcement straps.

As the reinforcement straps 500 are formed as shown in FIG. 12, the barreling
phenomenon is more efficiently suppressed, so that the container bag can be retained in
the erect state when contents fill the container bag.

With this construction, the inventive container bag can be increased in tensile
strength against the load applied at the time of transporting the container bag and
contents can more completely fill each corner area of the container bag.

Meanwhile, because the inventive container bag takes a construction which allows
arms (not shown) of a forklift truck to be easily inserted into the loops 300 when the
container bag is loaded for transportation or storage, it is also possible to save labor
power.

FIG. 13 illustrates schematic views for describing the features of a bottom wall of a

container bag for containing particulate materials according to another embodiment of
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the present invention.

According to the present embodiment, the bottom wall has recesses, wherein the
ratio of the depth of each recess from an imaginary quadrangle circumscribing the
bottom wall and the length of each side of the imaginary quadrangle is determined to
be in the range of 0.02:1 to 0.25:1.

That is, according to the present embodiment, it is preferable that the ratio (a:b or a
:b ) of the depth (a or a ) from the imaginary quadrangle circumscribing the bottom
wall and the length (b or b ) of each side of the imaginary quadrangle is in the range of
0.02:1 to 0.25: 1.

As shown in FIG. 13, the inventive container bag can be embodied in various
forms, wherein the feature of the inventive bottom wall is that the bottom wall is
recessed from each side of the imaginary quadrangle circumscribing the bottom wall.

The specification of the recesses, which is a characteristic feature of the present
invention, can be determined by taking an imaginary quadrangle circumscribing the
bottom wall and measuring the depth (a or a ) of the recesses from each side of the
imaginary quadrangle. That is, the recesses can be represented by the ratio (aczbora :b )
of the depth (a or a ) of the recesses of the bottom wall and the length of each side of
the imaginary quadrangle (b or b ) circumscribing the bottom wall.

As the ratio is increased, the effect of suppressing the barreling effect and
enhancing the stability can be increased. If so, however, the amount of contents
received by the container bag is reduced. Therefore, the ratio is preferably determined
to be in the range of 0.20:1 to 0.25:1.

FIG. 14 illustrates a schematic view for describing the features of side views of a
container bag for containing particulate materials according to another embodiment of
the present invention.

As shown in FIG. 14, according to the present embodiment, each lateral wall has a
recess, wherein the ratio of the depth (a or a ) of the recess from an imaginary
quadrangle circumscribing the lateral wall and the length (b or b ) of each side of the
imaginary quadrangle is determined to be in the range of 0.02:1 to 0.25:1.

As the ratio is increased, the effect of suppressing the barreling effect and
enhancing the stability can be increased as described above. If so, however, the amount
of contents received by the container bag is reduced. Therefore, the ratio is preferable
determined to be in the range of 0.20:1 to 0.25:1.

FIG. 15 illustrates a perspective view showing a container bag for containing
particulate materials according to another embodiment of the present invention.

According to the present embodiment, it is preferable that a lateral wall of the
container bag is formed by cutting a cylindrical cloth or sewing a plurality of flat

cloths and the areas straightly interconnecting the loop-connected areas and the
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recesses of the bottom area are formed in a double-layered structure.

In the prior art, each of the lateral walls 10 has been formed by cutting an elongated
cylindrical cloth or sewing a plurality of flat cloths. Because considerable tension is
applied to the areas for suppressing the barreling of the lateral walls 10 of the container
bag, according to the present embodiment, the areas 600 straightly interconnecting the
hoop-connected areas 10a and the recesses 10b of the bottom wall are formed in a
double-layered structure, thereby enduring the tension.

Industrial Applicability

As can be seen from the foregoing, according to the present invention there is
provided a container bag which is not barreled even if contents such as granules,
powders or the like, fill the container bag, and which is prevented from being barreled
to a maximum extent even if such container bags are stacked in multiple layers,
thereby being efficiently and stably loaded in a limited space such as a container or a
warehouse.

While the present invention has been described in connection with what is presently
considered to be the most practical and preferred embodiment, it is to be understood
that the invention is not limited to the disclosed embodiment and the drawings, but, on
the contrary, it is intended to cover various modifications and variations within the

spirit and scope of the appended claims.
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Claims

A container bag for containing particulate materials, the container bag
comprising:

lateral walls, the particulate materials filling an inner space defined by the lateral
walls;

a bottom wall formed generally in a quadrangle shape and connected to the
bottom ends of the lateral walls;

a cover connected to the top ends of the lateral walls; and

hoops connected to the top ends of the lateral walls, the cover, the lateral walls
and the bottom wall being formed from a flexible material,

wherein each side of the quadrangle-shaped bottom wall is recessed at the central
area thereof.

A container bag for containing particulate materials comprising lateral walls, the
particulate materials filling an inner space defined by the lateral walls, a bottom
wall formed generally in a quadrangle shape and connected to the bottom ends of
the lateral walls, a cover connected to the top ends of the lateral walls, and hoops
connected to the top ends of the lateral walls, the cover, the lateral walls and the
bottom wall being formed from a flexible material, wherein the bottom side of
the quadrangle shape of each lateral wall is recessed at the central area thereof.
A container bag for containing particulate materials comprising lateral walls, the
particulate materials filling an inner space defined by the lateral walls, a bottom
wall formed generally in a quadrangle shape and connected to the bottom ends of
the lateral walls, a cover connected to the top ends of the lateral walls, and hoops
connected to the top ends of the lateral walls, the cover, the lateral walls and the
bottom wall being formed from a flexible material, wherein each side of the
quadrangle-shaped bottom wall is recessed at the central area thereof and the
bottom side of the quadrangle shape of each lateral wall is recessed at the central
area thereof.

A container bag as claimed in any of claims 1 to 3, wherein the cover, the lateral
walls, and the bottom wall are formed from any one selected from a group
consisting of natural fiber, synthetic fiber, synthetic fiber cloth and laminated
synthetic resin film.

A container bag as claimed in claim 4, wherein the cover is formed in a
quadrangle shape, a circular shape or a duftle shape.

A container bag as claimed in claim 1, wherein the bottom wall is formed in a
four-leaf clover, which is defined by outlines of four circular segments adjacent

to each other.
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A container bag as claimed in any of claims 1 to 3, wherein each lateral wall has
a reinforcement strap which is extended from the top end to the bottom end of
the lateral wall through the center of the lateral wall, and the loops are connected
to the top ends of two adjacent reinforcement straps, respectively.

A container bag as claimed in claim 1 or 3, wherein the ratio of the depth of a
recess formed in the bottom wall and the length of a corresponding side of an
imaginary quadrangle circumscribing the bottom wall is defined to be in a range
of 0.02:1 to 0.25:1, when the depth is measured from the corresponding side of
the imaginary quadrangle.

A container bag as claimed in claim 2 or 3, wherein the ratio of the depth of a
recess formed in the bottom side of each lateral wall and the length of a cor-
responding side of an imaginary quadrangle circumscribing the lateral wall is
defined to be in a range of 0.02:1 to 0.25:1, when the depth is measured from the
corresponding side of the imaginary quadrangle.

A container bag as claimed in any of claims 1 to 3, wherein each lateral wall is
formed by cutting a cylindrical cloth or sewing a plurality of flat cloths, and
areas straightly interconnecting the loop-connected portions and the recesses of

the bottom wall or lateral walls are formed in a double-layered structure.
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