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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 guadrangle-shaped bottom wall

is recessed at the central area thereof.
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CONTAINER BAG FOR CONTAINING PARTICULATE MATERIALS

Technical Field

The present invention zelatss to a container bag,
and in particular to a <wenlairer bag Zor containing
particulate materials, wherzin the container bag is
retained ir a stable erect s-anto without being barreled
when aentents fill *he container bag, thereby nmaximizing

loadage in & limited spacs witn stabilily.

Background Art

Ir general, a container kag means an incustrial
sack for use in transpeortation and siorage of grains,
powders, or the Zike, wherein such a container bag is
fabricated using a foldable and [lexlble material and

-

raferred *“o as FIBC (fiexible intermediate bulk
container), big bag or hizlk bag.

Since a centalner kag usaally contains about 500 to
2,000 Xg of chemicals, wminersls, grains, plastic
producls, cemsal oz Lhe 17ke, it is often transported by
a orane or a hoist forklift truck so zs to be sLored in
a warehouse, cr lcaded on and Transported by a truck.

Recertly, as tae guantity cf goods transported has
increased due to acllve internal trade, demand for
contairer bags, which are stabla at the time of being
transported by a truck cr a corntaiper vehicle or stacked
in a warehouse and allow the =fficient use of & space,
has increased.

The above-mentioned container baq has a space for

receiving contents, wherein the space is deflined by a

SN
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botlom wall, lateral wails and & cover, the bottom wall
and the cover having openings [or Ilslroducing contents
inte the container bag and discharging the contents from
the container bag, respactively. n aadition, Lhe
container bag has loops, which are distributed around
the top onds of the laleral walls so as to allow the
container hag te ho Trarnsported by a2 transportallion
reans, the locps being formed of a transportation rope
cr a belt.

Such a container bag is uvsually formed by weaving a
natural fabric material or a syntheilc resin material
such as PVC  (polyvinyl cnloride), polypropylene and
polyethylene in suach @ manner as bto relain Lhe 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 1is formed from a water-proof vinyl
material.

Thercfore, the external sgpesrance of the container
bag 1is easily deformable and foldable because it is
formed from s [lexible md.ecial, whereby it can be
slored in a minimized status in velume when reo content
is contained therein. In zcddition, when contents fifll
the container bag for transoorlalicn, the container bag
takes a form, which egllcws a maximum guantily of freight
Lo be loaded within a opredetermined space so as to
reduce the freight transportatlon costs.

2 cylindrical or sguare pillar type container bag
is usually used Zor such a zontainer bag. FIG. 1 shows
photocrapns of a converticrmal cylindrical piller type

ccntainer bag and a c¢oaventicnal squarze pillar type

(%)
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contalner, respectlively.

The cylindrical pillar type centainer bag has an
advantage in that it can receive the largest amount of
materials ag comparcd with any ocher Lype of container

3 bags having the same surizce arca. However, it has a
problem in that when « plaralily wof =uch cylindrical
pillar type container bags are loaded within a Timited
space, it is ditticuit to off—ciently use the space
because the percentege of volc f{empty space belween

2006215995

10 bags) is very high.

Meanwhile, the sguare pillar type centainer bag is
cdvantageous in wview of the spatial usage when a
plurality of contalner bzgs are loaded within a limited
space on a transportaticn venicle. Fowever, when such a

15 container bag contains ccr.tents, the vertical
intermediate aresas of the lateral walls are caused to be
bulged out (hereinaZter, to be referred o as “barreling
phenomsnon”) due o Lhe sell-weighe of Lhe contents, and
the container bajy s  deformed  substantially in a

20  cylindrical  shape Like o owlindrical plllar  Lype
container bag, whsreby the coatsinsr bag occuples a
large svace when it iz Transported cr stored.

Recenily, automated warshousss have been largely
used Zor storing contadner bvuays in a stacked slale,

25 wiaerein in such automailed houses, each container bag is
palletized, transperted by a Zforxlift truck, and stored
on a support die, which 1is ©properly partitioned
lengthwise and crosswise. However, there is a problem in
that due te the barreling phencomencn, the width of the

30 support die does not correspond with that of the
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2 container bags, whereby it is difficult to stack the

e container bags.

— Various researches have keen made in order to solve
the preblems caused wher using conventlonal container

o)} 5 ©wags. As a result, there has beon provided a method for

Vo) suppressing the harreling phencmenorn by forming

c\] :feinforc:.ng areas in the wvertical ur orosswlse dirccuiion

8 on tne container bags. With this methed, although the

8 barreling phencmenon mzy ke suppressed Lo & certain

10 extent, this method has pronlems in <That due Lo Lhe
formation of the re:nforcing zareas, the manufacturing
costs are increascd, ard dus to the loads concentrated
adjacent to the reinforcing areas, the container bags
get Torn,.

15 There has beean also provided a method for
suppressing the narreling phencmenon by sewing
partitions to inrer walls laterally adjacent to the
respective vertical cerners cof a square pillar type
container bag i such & manner thal  each partiticn

20 dintarconracta twe adjacent ilneer walls.,  llowevar, thie
method has a predler irn that dus <o the [ormation of
partitions, the mansufacturing costs are  increased.
Furthermore, Lozeign matters cgcurring at the (ine of
manufacturing the partiticis zre mixed with the contents

25 received in the contaliner bag, which may cause the
rejection of products ccntaired in the conlainer bag.
Morcover, the method has a disadvantage in that as beirg
obstructed by the partitionsg, it is impossible to use a
water-tight inside skin. “r particuiar, there 1is a

30 problem in that when a plurality of contaziner bags are

3024530-1

COMS ID No: ARCS-313527  Received by IP Australia: Time (H:m) 12:51 Date (Y-M-d) 2011-03-15

11-




A J Park

15 Mar 2011

2006215995

15

[ye]
o

30

15/03/2011 2:39:06 p.m. PAGE 15/037 Fax Server

slacked, the lowermost contziner bag or  bags may
exverience fracture al *he partition-comnected areas,
whereby Lhe stability Is deteriorated.

Tn this spscificaticn wnere reference has boeen made
to patent specilications, other exlernal documents, or
other sources of information. this is g¢generally for the
purnose of providing a context For discussing the
features of the inventiaon. Tnless specifically stated
ctherwisc, reference Lo suck exterral decuments is not
to pe construed as an adoission that such documents, or
such sources of iniormation, In any jurisdiction, are
pricr art, or form any part of the common general

knowledge in the art.

Disclosure of the Invention

An embpodiment «l Lhe present invention seeks Lo
provide a container bag for containing particulate
materials, wherein the <cortainesr bag 1is capabls of
retaining a stable erect sTite withoul being barreled
when contents [iZ1 the gentainer bag, so that when a
plurgiity of such counizlner bags ore leoaded ir multiple
layers, they can be stacked with stability, thereby
maximizing loadage wilhin & limizted space, or al least
sceks to provide the public with a useful choice.

According te an aspect of the present invention,
there 1is proviced a <coatsiner bag for containing
particulate materials including lateral walls, the
particulate materiais filliny an inner space defined by
the lateral walls, a botzom wall formed generally in a

quadrangle shape and conrected to thz botlom erds cof the

oy
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lateral walls, a cover comnected to Lhe Lop ends of the

“ateral walls, and hoops coaneczed to the top ends of
the lateral walls, the cowver, theo lateral walls and the
bottom wall being formed Trom & flexikle material,
wherein cach side of the guadrangle-shaped kottom wall
is recessed at the ceniral drea Lhereol.

Avcordling Lo zaelhsr asvact  of the preseat
inventien, trere is oprovided & conlalner bag for
cortaining particulate materials iacluding lateral
walls, the particulate materiais filling an inner space
defined by the lateral wells, a bottom wall formed
generally in a guadrangle skapa and ccenneclted to the
bottom ends of the lateral walls, a cover coanechted fo
the top ends of the latcral walls, and hoops connectsd
ta the {op ends of <he lateral walls, the cover, the
lateral walls and tke bottom wall being [ormed from a

flexible material, wherein the boitom side of the

guadrangle shape of each Tateral wall is recessed at the

centrgl area Lhereol.

According  to ancthes aspact of the present
invention, there iz orovided o  conlainer  bhag  for
containing particulate  materials  including  lateral
wzlls, Lhe particulate mzterials £illing an inner space
defined by the latcral walls, a bollom wiall fogmed
gererally in a quadrangle shape and cecnnected to the
bottor ends of the laterzl walls, a cover coanected to
the top ends of the lateral walls, and hoops connectec
to the top cends of the lateral walls, the cover, the

lateral walls and the battorm wall bpeing formed from a

flexible materisl, wherein ezch side of the quadrangle-

30245301
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shaped bottom wall 1is recsssed a2t the central area
thereof ard fhe bhotrem avde of the uadrangle shape of
each lateral wal)l is raceszed at the contral area
therect.

According To an =mbodimenl of Lhe present invention
the bhollom side of the guadrangle shzpe of each lateral
wall 18 adjacont to the bhothom wa_l.

lhe cover, the “ateral walls, and the bottom wall
may be formed from any one selscted from a group
censisting of nalwral Ffiber, syrthetic fiber, synthetic
fiber cloth and laminaled synthetic resin film.

In addilion, the cover may be formed in a
auadrangle shape, a circular snape or a duffle shepe.

Eocording Lo a preferred ewmbociment of the present
invention, the bottom wall s forred in & 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
slrdp whick is exvernded from the top ond to the bottom
end of =zhe lateral wall through the center of the
laleral wall, and Lhe lsops are conpected to the top
ends of Lwo adjacent zeinforcement straps, respectively.

Accordirg to another preicrred cmbodimert of the
present inventicn, the ratic oF the depth of a recess
formed in the ©oottom wall and the length of a
corresponding side of an imaginary quadrangle
circumscribking the botten wall is defined to be in a
~ange of 0.02:1 to 0.23:7, whern the depth is measured

from the corresponding side ¢f the imaginary quadrarngle.

302407301
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According te anslhe- oreferred embodiment of the
present invention, tne retic of the depth of a recess
formed in the bottom side of each lateral wall and the

length of a correswending side oI  an  imeginary

quadrangle circumscribing :the latcral wall is defirved to
be in a range of 0.22:° Lo 0.23:1, when the depth is
measured from tae corresponding side ol Loz lwayglaary
quadrangle.

According to ancther empodiment of the present
invention, cach lateral wall is formed by cutting a
cylindrical cloth or sewing a plura.ity of fiat cloths,
and each area straichtly intercornecting a locp-
connected portion and a corresponding recess in  the
bottom wall or lateral walls is [ormed in a double-
layered structurc.

According to the inveatlve container bag for
cortaining particulaze materials, each side of the
guadrangle shape of the bottom wall is recessed at tho
central area thereof or at lesst one of Lop or bottom
sides of each lateral wsll &is recsssed &t the central

area thereof. Rs a resuit, *he container bag can e

retained in a stable orvect atate without beirng barreled
when contents fill the wcontainer bag, whereby a
plurality of contairer bags can be stacked in nulliple
layers, thereby maximizing loadage within a limited
space.

Accordingly, if the irwventive container bags for
containing 1,00C Kg o% particulate matcrials instead of
conventicral contaziner hags for containing 750 Kg of

particulate materials, which are currently used mainly

30Z4530-1
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for an automated warehouse, the leoading efliclercy can
be increased about 33.3%. When particulate materials are
loaded on a freight ecar, coaventional 750 Kg container
bags ars stacked 1in two layers. Howcver, 1f the
inventive contairer bags are used, 10U is possible <o
stack 1,000 kg contziner bags in Lwo layers or to sftack
1,500 kg container bkage in one laye:, whereby <Lhe
toading etticiency for transportelicr can ke snhanced.

FIG. 16 illustraTes a table indiceting the results

cf testing 2 inwentive contairer bags, and

conventional cylindrical pillar type and sqguare pillar
type container bags.

The Les. was meds s0 &3 to investigate and coniirm
the barreling phencmcenon, downwerd sacging phenomenon,
maximum anti-inversion forces, and  reguired loading
apace, whereir the loadirg space was tested considering
the areas occupised by the container bags beczuse *he
inventive container bags can be stacked in multiple
layers.

From the tosting resul.s, L can be appreciated
that the iavenlive container bags awe substantially
superior to the conventional cylindrical pillar type and
square pillar type contaiaer bags.

In particular, the inventive container bags show
remarkable supcriority in terms of the downward sagging
prencmenon, vhich is a Dbaromcter indicating the
stability in stacking centainer bags in multiple layers.
This mcans that the iaventive container bkags take a
stable construction when contents fill them because the

lcad of contents is <cispersed outward without being

G
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biased tc the central area.

Brief Description of the Drawings

The Zoregoing and othe:r features and advantages of
the preseat invention wil_ become mors appareat from the
following non-limiting, detailed descriplion when taken
in aonjomction with the accompanying drawings in which:

FLG. 1 illustrates chotographs showing a
conventional cylindrical pillar type container bag and a
conventional square pillar typc conteiner, respeclively;

FIG. 2 illustratas a perspective view shewing a
container bag for containing particulate materials
according fo an embodiment of the present inventicn:;

FIG. 3 illuslrates wviews showing, in horizontal
cross-sectiorn, a  conventional  sguare pillar type
container bag before and afzer contents fill the
cortainer bag;

FIG. 4 4illustrates a schematic view showing a
bottom wall of a cortainer beg for coalalning
particulate malevials accorging to an embodiment of the
present invantion;

FLG, 5 illustrates schematie views showing ofther
cmpoaiments of Lhe presenl invention;

FIG. 6 illustrates a porspective view showliag
lateral walls of a container ©2ag for containing
particulate materials according to ancther embodiment of
the present invention;

FIG. 7 illustrates a schemalic view showing a
bottom walli of a cgoztainer  pag  for  containing

particulatc materials sccording to anothcr embodiment of

11
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the preseni. invention;

F7G. 8 illustrates a schematic view for descriking
torces applied %o the lateral walls adjacent to the
bottom wal. of a container bag according to an

5 embodiment of the preseanl lnwentior in a state In which
contents fill the couniainsr bag;

FIG., 9 4illust~arnn o aschemanic view [or describing
forces applied to the lateral walls adjacent Lo the
poliom  wall of a conventional square pillar type

2006215995

10 container pag in & state in whick contents £ill the
container bag;

ric. 10 illustrates a paotograph showing
conventional sguare pillar type container bags and the
inventive container hags, 1n a state in which contents

15 [ill the container kays;

FTG, 11 illastrates a vhotograph showing the
inventive cortaincr bags stzoked in twe layers in oa
container;

FIG. 12 illustrazes a perspective view showing a

20 con=ainer bag for con_alning garticulate materials
according to  anosther embcdiment of the prosent
invention;

FIG. 13 illustrazes 2 schematic view for describing
the features of a bottom wall »f a cortairer bag for

25 containing particulate materials according to another
embodiment of the present inventlion;

FIG. 14 illuslrates a schematic view for describing

the features of side wviews of a container bag for

centaining particulate mate: s according to another

30 embodiment of the present iaventisn;

3024530-1
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FIG. 15 1il-ustrates a gperspective view showing a
container bag for containing particulate materials
according to another  erbodiment of the present
irvention; and

FIG, 16 illus.rales & zable showing the resulls of
testing the characteristics of the inventive container
bag, a conventional aylindrical pillar type container
bag, and a convertizna®l squars pillar type container

beg.

Best Mede for Carrying Out the Invention

Refereace will now be made in detail Lo the
preferrad embodiments of the gresent invention.

FIG. 2 illuskrales & psrspective wview showing a
container bag for coatairing particulate materials
according to ar embodiment of tha present invention, and
FIG. 2 illustrates wiews ahewing, in horizontal cross-
section, a ceonventional squars pillar type ccntainer bag
before and aZfter contents E121 the container bag.

As  shown in FIG. 2, a container bag 1 for
containing particulate materials  according  te  an
embodimenl of the present inwerntion “ncludes a plurality
of lateral walls 10, a bettom wall 200, & cover 30, and
a plurality of loops 40, whercin theo latcral walls 10,
the cover 30 ard the lcops 40 are the same in
construction witnh these of the prior art. ‘Uherefore, a
detailed description therecf 1z omitted 1in order to
avoid overlapped description, and newly added components
are described in detail in texms of the actions thereof.

In gencral, when pressure s applied to the ianer

13
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walls of a coatainer bag, the container bag tends to

take on & cylindricel chape In cross-section so as to

secure a maximum wvoluame while retaining the hearea
thereof constant. That 1=z, &g shown in F.G. 3, the
guadrangle shape defined by Lhe latsral walls wher the
lateral wzlls ars viewod in horizontal aross-seccion,
qenarally tends o bhe turned inco a circular shape so as
ta secure a maximum area witheout being changed in total
length by the pressure (indicated by arrows) applicd to
the inner walls when contents Zill the container bag.

Therefore, when contents fill a sqguare piilar type
container bag, a barreling phcnomenor occurs as shown in
FIG. 3. Such a karreling phenomenon is seriously
producad, in particular at the central area of the
container bag in Lhe werticael direction because the
pressure appiied to the inncr walls 1s increased when
approaching the botte~ wall due to the self-weight of
Lhe contents contained in the container bag.

Mcanwnile, ever. 1if the pressure causing the
harreling phencmznon ig ircreased when approaching the
quadrangle-shaped potteon wail, the horizontai cross-
section of the lateral walls can do nclhing bat hold the
Form of the bottom wall. As a result, thzs horizental
crosa-gection of the Zateral walls is reotained generslly
in a guadrargle saape when approaching the lower end of
the container bzg.

FIG. 4 illustrates a schematic view showing a
bottom wall of a coatainer bag for containing
particulate materials according tc an embodiment of the

present invention.

=
it
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As  shown in FIG. 4, the bottom wall 200 ci the
container bag is formed in a guadrangle shape with each
side of tae quadrangle shaps heing recessad &zl the
central area 200a thereof,

The pressure, waich is produced by Lhe sclf-welght
of the contents in Lhe coutalive: bag and cavses the
barreling phenomenon, is incroascd when approaching Jhe
lower end of the cortainer bag as described above and
the defermation caused py the pressure is most serious
at the central area of cach side of the guadrangle shape
defined by the lateral walls when viewed in norizontal
cross-section, Therefore, it is possible to suppress the
barreling phencmenon if the bottem wall 200 is formed in
a cguadrangle shape with each side c¢f Lhe cuadrangle
shape being rscessed &t the central area 200a Lhereol.

FIG. 5 illuslrales schsmatic views showing other
embediments cf the present invention.

As showrr 1in FIG. 3, the preseat invention
suppresses the barreling phenomenon by [ornming recesses
in  the bottom wall or _he lslaral  walls,  which
correspond Lo Lhe most seriously barrcled areas in a
square pillar type container sag. Therefore, the prescnl
invention can be modifies in warious forms.

FIC. 6 1llustrates a pezspeclive view showing
lateral walls of a «corntazner bag for containing
particulate materials accordirg to ancther embodiment of
the present invention.

B contairer kag for containing particulate
materials according to ths presert embodiment includes a

plurality of lateral wails, a pettom wall, a cover, and

15
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& plurality of loops, wherein %the lateral walls, the
cover and the loops are Lhe same 1n construction with
thase of the prior =arrt. Trerefore, a detailed
description the-eof is omikled  in oxder to  avoid
overlapped description, and rewly added componcnls are
described in detail in terms of the actions thereof.

Ns shown in FIG. 6, =ach of Lhe latera’l walls 100
of the «container Lkag Tor centaining  particunlate
materials according to the present erpediment includes a
recess formed &l Lhe central area 100a of the Dbollom
side of =z quadrangle shape of each lateral wall 100,
which is adjacent to the 2otTem wall (which is formead in
a square cr circular shape!}.

The orinciple for creventing the barreling
pheromenon  according to  the present  invention as
described above is identically applied to ithe case in
which the recesses are formed at the bottom side of a
guadrangle shape of each lateral wall as well as at each
side of the bottom wall.

2 gonialner  tag tor  centalning perticulale
materials according fo another embodiment of Lhe presant
invention includes a plurality of lateral walls, a
bottom wall, a cover, and & plurality c¢f loops, wherein
the laleral walls, the ccover and the loops arc Lhe saue
in censtruction with Those ¢° the prior art. Therefore,
a detailed descripticn thereof is omitted in order tc
avoid overlapped description, and newly added components
are described in detail in te=rms of the aclions thereof.

The conzainer bag for concaining particulate

materials according to the present embodiment inciudes a

i6
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recess at the central ares c¢f a bottom side of a
quadrangle shape of each lateral wall, which is adjacent
ta the bettom wall (which {2 formed in a sguare or
circular zhape).

It is matura’ that Lhe principle for preveating Lhe
barveling phenomenon accerding to whe oresent Invention
za describad above is idenlically applied to the case in
which & recess is formed at the central area cof The
bollhom side of 2 guadrangle shape of each lateral wall,
wherein the bottom side is adjacent o the boltom wall.

According Lo the preseat embodimsnt, the cover 30,
the lateral walls 100 and the botiom wall 200 arc
preferably formed from any one selected from a group
consisting of natural fiber, syrthetic ILiber, synthetic
fiber cloth or lanminated syntastic resin [ilm. As
enploying  those flexible materials, the external
appearance of such a container bag can be casily
deformed, thereby allowing the contairer bacg fto be
stored in a minimized status in wvolume when no content
iz contained Iln the containcr hag.

A container bag according to anolhar embodiment,
Lhe cover of the conta‘ner bag may bhs formed in a
circular shepe, a guadrargle snape or & duffle shape.
The dullle shape means o cylindricel pillaz shape, Lhe
top end of which s oponed.

FIG. 7 illustrates a schematic view showing a
bottem wal: of a ocntainer bag Zor  containing
particulate materials according to arother embodiment of
the present irvention, FIG. 8 illustrazes a schematic

vicw for describing forces applied to the lateral walls

30245361

COMS ID No: ARCS-313527  Received by IP Australia: Time (H:m) 12:51 Date (Y-M-d) 2011-03-15

-23-




A J Park 15/03/2011 2:39:06 p.m. PAGE 27/037 Fax Server

15 Mar 2011

adjacent to the pottom wa:l of a container bag according

to an enhodiment of the proascnt invenlion in o a stale In

which contents fi1) the econlzines bag, and FIG. 9

illustrates a scheratic wview for describing forces

5 app-ied tc the lateral wulls ad’acent to the hottom wall

of a convenlional square plllar type container bag in a
state in which contents £il1l Lhe concainer bag.

Bccording tc  another embodiment of the present

invenlion, the bottom wail of the container bag may be

2006215995

1¢ formed in a four-leaf clover shape, which has the
outlines of four circular segmenls adjacent to each

other.

The four-leaZ clover shape is formed 2y ocutlines of
four <circular segrents adjacent Toc each other with
15 recesses 200a, each cof which 1s Fformed between <Two
adjacert outlines of <ireular segments through a
rounding treatment.
As  shown in  TIG. %, when contents £ill the
container bag, the ceolalaer bag  according to  the
20 present invertion takes & fosm Zn which four imaginary
circular pillar type conteiner bags VA% are  formed
adjacent: to each other and the circular pillars are
surrounded by leleral wal_s.
As shown in FIG. 9, in a ceavenzlional squarc pillar
?5 type container kag, dus to the barreling phenomencn,

o

contents do not fully fil! the corner areas “a” of the

container bag but excessively fill tke areas “b” between

u

the corner areas “a As a restlt, the corner areas of

the bot-om wall canrot properly suppori khe load applied

30 to the container bag, whereby the stability oI the

1
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container bag is deteriorated.

However, accerdirg o the present enmbodiment,

15 Mar 2011

“a” of the container

bocause =ach of Lhe correr areas “a

bag is formed s=substantially in & shace of a circular

w

seqguent in horizontal cross-szcllon, so that contents
fully fill Lhe corner arcas, whershy a gwound, on which
the centainar bag is laid, and Lhe bottom wali 200 are

adaptad te be in centact with each cther aver a more

2006215995

wide area, thereby assuring a stable construction.
i0 Therefore, in a state in which centents [ill the
container bag, the load applied to the container bag is
dispersed to and supported by the outer-most areas
thereof, which allows a »plurality oI container bags fto
be stacked in multiple lzyvers. In addition, because each
15 side c¢f the quadrangle shape of the bottom wall 1s
recessed at the centrel area thereof or the bollom side
of the quadrangle shanc cf each lateral wall is recesscd
at. the central area thereof, the barreling phnencomencn is
suppressed by the tensicn applied to the ™37 areas,
20 wherehy the containe» bhag s generally retained in the
sguare pillar shepe. BAs a result, when a pluralify of
container bags are lozded in cortainer, a
Lransportation vehicle ox  the like, the inventive
container bag has a mere advantagoous cffcct in view of
25  spatial usage as comparsed te a conventicnal cylindrical
pillar type conhtainer.
FIG. 10 illustrates a photograph showing
conventional sguare piliar itype container bags and the
inventive container bags, in a state in which contents

3C £fill <he container ©bpags, and FIG. 11 illustrstes a

13
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photograph showing the inventive container bags stacked
in ftwo layers in a container,

In the photograph  of 2IG. 10, the centrally
positioned container bag is a conventicnal square pillar
type container bhag, and the centoiner bags positioned at
left and right sides are tha invenkive container bags.
N can be seen [ron FIG. 16, the inventive conitainer
bags can be stably stacked in mulliple layera.

As can be seea from FIG. 11, the inventive
container bags arc retained scbstantially in a sguare
pillar shape when conteats £ill the container Dbags,
which is advantiagaous in view of spaltial usage when they
arc loaded in a transpcrtation wvehicle or the like.

FIC. 12 :Zllustretes a persotective view showing a
centainer bag for contairing particulate materials
according  to  anather  embediment cf the present
invention.

According to ths wvresent embediment, the lateral
walls are provided with rolnloscement sirdps, sach strap
exterding verticslly <hrough the ceniter of  the
corrasponding lateral wall, and loops are formed, sach
lToop belng connected to ths top end portions of Lwo
adjacent reinlorcement straps.

As the reinforcemeat streps 500 are farmed as shown
in FTG. 172, the barreling phencmenon is meore efficiently
suppressed, so that the containcr bag can be retzined in
the erect state when contents fill “he container beg.

With this construction, the inventive container bag
can b2 increased in tensile strength against the lcad

applied at the time of transperting the container bag

20
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and contents can more completely fill each corner area
of the container bag.

Meanwhile, becausz Lhe inventive container bag
Lakes a censtruction which a’lows arms (nol. shown) of a
forklift truck to Do =asily inserled inko the loops 300
when the cenlLainer bag is loaded for transportaticn or
storaga, it is also posaible to save labor power.

L. 13 1llustrates schematic views for describdling
the feztures of a botter wall cf a contziner kag for
containing particulate materials according to another
embodiment of the present invantion.

According to Lhe present embodiment, the bolitom
wall has recesses, whereir the ratio of the depth of
each recess from an» imaginary quadrenglce circumscribing
the bottom wall and the lzngth of each side cf the
imaginary quadrangle is defermined fo ke in the range of
0.02:1 to 0.25:1.

That 1s, acceording o the present embediment, it is
preferable that zhe ratio {a:b or a’:k’) of the depth (a
cr o a’) [rom Lhe jwag rary gquadrangle circumscribing the
bottom wall and the Zength (b or b7 of each side ol Lhe
imaginary quadrangle is in ihae range of 0.0Z:1 to €.25:
1.

Az shoewn In FIG. 13, ths Inventive container bag
can be embodied in various forms, whorein the feature of
the inventive boittom wal: 1s that the bottom wall is
recessed from each side oI the imaginary quadrangle
circumscribing the bottom wall.

The specification of the recasses, which 1s a

characteristic feazurs of the present invention, can be

21
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determined Ly takling an ‘maginary guadrangle
circumseribing the bhottom wall and measuring Lhe depth
(a or a') of the recesses from each side of the
imaginary guadrangle. Thal. is, the recesses can be
represented by the raties {a:k or a':b’) of the deplh (a
or a’) of the recssses of the bettom wall and the length
of each side »n° fthe ‘maginary guadrangle (b cr b’}
circumscribing the bottom wall.

As the ratio is increased, the effect of
suppressing the Dbharreling effect and enhancing Lhe
stability can be increased. Ti so, however, the amcunt
of contents received by the container kag is reduced.
Therefore, the ratio is preferably determined tc be in
tae range of 0.20:1 o 0.25:1.

FIG. 14 illustrates a schematic wview for describing
the features of sice wiews of a «container bag for
containing particulate materials  according to anothor
cmbodimert of Lhe preseat inwventiorn.

As shown in FIG. 14, according to the present
embodiment, ocach laleral wal® has a recess, wherein Lhe
ratio of Lhe depth (a2 v a’) of the recezz from an
imaginary quadrangle circunscribing the lateral wall and
the length ib or b} of cach side of the imaginary
guadrangle is determined L¢ ke in thz range of 0.02:71 Lo
0.25:1.

As Lha rztio is increased, the zffect of
suppressing the barreling eZfect and enhancing the

-

stability can be increased as decscribed above. If so,

however, the amourt of contents received by the

container bag is reduccd. ThereZore, the ratio is
22
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preferable determined zZo be in The rangs of 0.20:1 to
0.25:1.

FIG. 15 illustrates a persneoclive view showing a
container bag for contairing pariiculate materials
according to  another  enbediment of the present
inverticn.

According fto  rthe  prosent ombodiment, il is
preterable that a lateral wall of the containcr bag is
formed by catting a cylindrical cloth or sewirng a
plurality of flat clioths &and the areas straightly
inlLerconnecting the logp-connected arcas and the
recesses of the bohtom area are Zormed in a double-
layered structure.

In the prior art, each of the laterzl walls 10 has
been formed by cutTing an elongsted cylindrical cloth or
sewing & plurality of flat cloths. Because considerable
tension iz applied to the ar=as for suppressirg <theo
barreling of the Taleral walls 10 of the container bag,
according to the present embedineol, the areas 600
straightly intercoapecling Lhe Hoop-comnacted areas 10a
and the recesses L0b of the bottem wall zre formed in a

double-layered structure, Lhereby ecdering Lhe tension.

Industrial Applicability

As can be seen fror the foregoirg, according to the
present inveation there iz provided a container bag
which is not barreled ever iZ contenis such as granules,
powders or ths like, f£ill tke contairer bag, and which
is prevented from being barreled to a maximum extent

even if such container kags are stacked in multiple

23
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:2 layers, thereby being efficiently and stably lcaded in a

) limited space such as a aontoiner or a warshouse.

— While the preasent. ‘avention has been described in
conneclion with what is »yesantly considerced to be the

N 5 mosl practical and preferred enkodiment, 1t is to he

Vo) understood thal Lhe iloven.ion 1s rol limited to the

— . '

] disclased embodiment and the drawings, but, on  the

ég conlrary, it is intended to cowver wvarious modifications

ga and variaticns within the spirit and scope of the

10 appended claims.

Througnoul this specificaticn, the word “comprise”,
cr variations such as “comprises” cr “corprising”, means
tne inclusicn of a stated elazment, integer or step, or
group o¢f elements, Iintcgers or steps, bul does not

15 necessarily mean the exclusicn of any other element,
integer or s*en, or group of elements, integers or

steps.

24
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A container oag for containing particulate
materials, the container hag comprising:

lateral walls, the particulale materiels tilling an
inner space defined by the laleral walls:

a bottom wall Fformed generally in a quadrangle
shape and connected to the boilom =ods ol Lhe lateral
walls;

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

kocps connected to the tep conds of the lateral
walls, the ccver, the lateral walls znd the bottom wall
beirg formed from a flexikle material,

wherein each side of Lhe guadrangle-shaped botiom

wall 1s recessed at the central arsa Chereof.

2. A «container kag for con.caialag  particulate
materials comprising lateral walls, the particulate
materials filling an inaer spsce deflined by the lateral
walls, a bollom wall Zopmed gersrally in a guadrangle
shape and connected to the woutom ends of the lateral
walls, a cover connescted to the top cnds of Lhe lateral

wally, &rd hooy connected +to thz top ends o the

lateral walls, <he couver, Lhe lateral walls and the
bollom wall being formed from a flexible material,
wherein the bottom side of the guadrangle shape of each

lateral wall is reccsscd at the central area thereof.

3. A contairer bag Zfor «contalning particulate

malerials comprising lateral walls, <the particulate

[a%]
in
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materials fiiling an irner space defined by Lhe lateral
walls, & bho“tom wall forwnd generally in a quadrangle
shape and connccted to the pozbom ands of the lateral
walls, a caver connected “e thne Lon =2nds of the lateral
walls, and hnoops connected Lo the tep ends of the
Jaleral walls, the <over, the lateral walls and the
battem wall bheing formed Zrom a Zlexible material,
wherein esch side of the quadrangle-shaped boblom wall
is recessed at the cenlral area thereof and the bottom
side of the quadrangle srtape of =ach lateral wall i3

recessed at the central area taerecf.

4. A container bag as claimed in any of claims 1 to
3, wherein the cover, the lateral walls, anc the bottom
wall are formed from any one selccted from a groun
consisting of natural fibesr, synthetic fiber, synthetic

Tiber cloth and laminzled aynthetic resin film.

5. N container bag as clalmed in claim £, whereir
Lhe cover ls formed in a guadrangle shape, a circular

shape or a duffle shaps.

6. A wonlairer hag as claimed in claim 1, wherein
the bolLiom wall is Zormed in & fouz-lcaf clover, wliich
ts defined by outlines of four circular segments

adjacent to each cther.

7. A container bag as claimed in any of claims 1 to
3, wherein each lateral wz2ll has & reinfcrcement strap

which is extended froem the tcp end to the bottom end of

26
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the lateral wall through the center of the lsleral wall,
and thce loops are ceonrecied Lo Lhe Lop ends of two

adjacent reinforcement srraps, respectively.

8. A container kag =2s =laimed in claim 1 cr 3,
wherein Lhe rztic of the Jeopth of a recess forred in the
bottom wa’1 and the length of a corresponding sice of an
imaginary quadrangle circurscribing the bottom wall Zs
defined to be in a rangs of 0.02:1 to 0.25:1, when the
depth is meessured £rom the coxrcsponding side of Lhe

imaginary quadrangle.

9. A container bag as claimed in claim 2 cr 3,
wherein the ratic of the depth of a recess formed in the
oottom side of each latsral wall and the length of a
corresponding side of &n Imaginary gquadrangle
circumscribing the lzteral well is defined to be in a
range cf 0.02:1 to 0.25:1, when the depth 1is measured

from Lhe corcesponding side of the iraginary quadrangle.

10. A gontainer bag as claimed in any of oraims 0
te 3, wherein each lateral wall is formed by cutiing a
cylindrical cloth or sewing a olurallty of flat cloths,
and areas straightly interccnnaching the loop-connected
pertions and the recesses of <he botmom wall or lateral

walls are formed in a doublz-layered structure.
11. A contziner bagy for conzairing particualate

materials, the container bag being supstantially as

hereinbefore described with reference to the

7
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accompanying drawings.

%3
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