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BAG FOR BAG-IN-BOX AND BAG-IN-BOX

BACKGROUND OF THE INVENTION

The present invention relates to a bag for a
bag-in-box and a bag-in-box that are wused for storing or
transporting 'various liquid products such as Dbeverage,

motor o0il, détergent, or 1liquid product containing solid

'COmponent, or fluid such as powdery material produced in

the fields of £food industry, automobile & industry or
tbiletry industfy. |

In particulag, the present invention relates to
an inher bag which is- used in a bag-in-box, and Iis
excellent ih shock resistanée,'content.discharging property
and self-éupporting propeéty' at a time when the inner bag
is filled with the content or ﬁhen the bag-'is taken out.
Erom the outer bog of thé bag-in-box. The present invention
also felates to an. inner bag té be used in a bag-in-box

which can be lined-up or arranged; on a pallet without

'causing a dead space or waste space on the pallet prepared

‘in accordance with the Internafional Standard, and has é'

sufficient = stability and strength even when the
bag-in-boxes are piled-up in several steps, and has a
compact shape, and is easy to handle.

In addition, " the present invention relates to a

. bag-in-box enabling to improve the handling property and
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the content discharging property at the time of the content
being taken out from the bag-in-box.

DESCRIPTION OF THE RELATED ART:

In recent vyears, a bag—in—box,. which is a
non—returnéble container éo-called "one—wéy container", is
widely used’ for transporting or storing varioﬁs liquids
products' suéh as bevérage including mineral water and
chemicals to be.uéed for industries.

The bag-in-box comprises a foldable plastic bag

or container 'as an inner package and an outer box as an

outer_package.

The inner package is, for example, 'composed of a
flat Dbag prepared by seal working' plastic films, or an
integrated molding manufactured by blow-molding fused
plaStic into an integrated moldings, and so on._The water
resisténce, chemical resistance and gas-barrier property
against the liquid céntent are allotted to the inner
package such as the plastic bag or the container.

On the other hand, the outer package 1is, for
example, composed. of corrqgated fiberboard .or the like.

buter—packaging the inner package. The rigidity required

for transporting and storiﬁg the box is allotted to the

outer box as the outer package.
Since |, thus constructed bag~in-box is - not
necessary to be returned or recovered unlike the

conventional glass bottles or tin cans, it has advantages
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in labor-saving and cost down. Further, since the
bag-in-box is .foldable, it i'.s easy to transport or store
tﬁe_._bag—in—box in its empty state, thﬁs enabling to reducé
distribution cost or ciréulation cost of the gdntainers.

As the _inner. bag f;)r the bag-in-box, as shown in
FIé. 12, a plastié flat bag 501 having a spout or an outlet
12 at upper portion of a bag body 1 is used. As shown in
FIG. 13, the flat bag 501 is filled with liquid as
content, and is accommodated within the outer box 41 and
then sealed. |

‘However, the inner bag of this flat type has an
inferior following-up property with respect to anl interior
shape of the _outer box. Therefore, -when'the inner bag is
acéommodated within the outer box, waste space or dead
space 42 is l’iab}.e to occur between the outer box and the
inner- bag. At. the same time, a corner portion 4 of the
innef ‘bag is crum_pled or bent so as to follow up to the
interior shape of the outer box. Such folds and crimps are
also liéble to occur at portions other than the corner
portiohs.

When the dead space 42 is formed between the outer

box and the inner bag, the inner bag-_beco’mes easy to move

within ~ the outer box. Therefore, when a 1large shock or

impact is applied to the bag.—'in—bok "at the time of its

-dropping or falling, the inner bag is liable to be easily

broken. Even when a relatively small impact such as
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vibrations is applied to the bag-in-box, the inner bag is
also liable to be 5fbken because it is worn out by rubbing. -
Further, when a pért of the inner bag, especially
the corm:?.r portion 4, is crumpled or bent, reéidual liquid
content will remain in the crumpled or bent portion thereby
to form, so-called, "perched water", so that it is
difficult to completely discharge the content £from t1_'1e
inner bag. In particular, the - bag-in-box has a relatively
large capacity, so 'that an amount of the residual remained
at the crumpled or beﬁt portion is also large. Therefore,
it becomeé an important problem to improve the discharging
property of the reéidual.
| Furthermore, the - flat bag i:ype' inner bag
inherently haé no self-supporting property, S(.) that it 1is
inconvenient_ or t'rc'mblesome to handle the inner .ba.g at the
time when the iiqu'i_d product is fj.lled into the inner bag,
subsequently the innér bag is accommodated within the outer
box in the.mahufactufing proqéss of thé bag-in-box.
| There is a case where 'only"the inner bag is wused

or ope‘rated'in' é state of the outer box being removed in

accordance with environmental conditions. For ' example,

there may be a case where the bag-in-box is used :'zlnd

handled at a 'wet place having a high moisture. In this

case, the'outez_: box composed of corrugated fiberboard is
removed from the bag-in-box, and only the inner bag is used

in a naked state. In such a case, when the inner bag has no
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self-supporting property, it is also inconilenient to handle
the naked inner bag.

On the other hand, for obtaining an easy handling
_and operafion of the bag-i.n-box, and fdr compactly piling
or stacking .ﬁhe .bag—in—box during ‘storing or
transportation, a cubic shape is preferably selected as a
shape of the bag-in-box b;a set to a cubic shape. From this
vi‘ewpoint, a ba;g—in—box having capacity of 20 liters or

so, which is popularly in demand, is formed to be a cube

- having a side length of about 300 mm.

In recent vyears, however, the size of a pallét
onto which various articles are . loaded orx piléd was
stahdardized to 1100 mm X 1100 mm in’ aécordance_ with the
International .Standarci. Thergfore, from now 'on, thus
internaltiona.lly .standardized pallet seems to n;a'-inly spread
to all over the world, and all facilities of a- d'i.striﬁution
(:ent_er dealing. with .th_e' pallet seem  to adapt the standards
or specifications .1_:6 mee_t the internationally standardized
pallet; |

However, when the bag-in-boxes each having a cubic
shape of which side length is about 300 mm are lined-up or
arr,anged_ on the internationally s.tandardized pallet, only

t_qtal of nine boxes arranged in three rows by three rows

can be loaded per every step on the pallet, whereby'there

is raised a problem of remaining a lot of waste space Or

unused space (dead space) on the pallet. In addition, in
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case of the cubic bag-in-boxes, since they_are piled up on
the pallet in _i5d~§haped configuration, the piled boxes
lack in stability during loading dr transporting thereof.
By'the way;.specification of the oufer box for the
bag-in-box has a great influence onto the discharging
property ana handling property of the bag-in-box, and this
influence cannot be negligible. In the case of taking the
liquid content out -of the _ bag-in-box, for example,
following operation is performed. Namely, the user or
. operator holds the outer box with hig both hands while a
bottém edge of the outer box is' éupported by a holder.
Then,, the cdntent flowihg out from a pouring opening
(spoutj protruding from the outer box is received into.
another abPropriate container.

In é'case where the inner bag of the bag-in-box
is a flat bag, fhe pouring opening (spout) is usually fixed
to an opening portion'of fhe outer box, soO that.many folded
portions and corrugations are disadvantageously formed in a
bag quy around the pouring opening to be superposed to
each other. The folded portions and corrugations formed at
around the pouring opening cause to arise not only a
difficulty in dischargiﬁg the content but also a pulsation
in the discharging the content, thus resulting in
dripping-out or spilling-out of the content. In_ addition,
the pouring opening is fixed to the outer box and is not

formed in a long hose~shape- but formed shdrtly, so that it
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is impossible to .control_ a pouring direqtion of the
Idischargihg content by taking hold of 'the pouring opening
' with a hand, thus resulting ‘in "also the dripping-out or
spilling-out of the content whereby: the working site is
polluted by the dripped-out éoﬁtent.

On the other hahd, in a case where the inner bag
for the bag~in~box is an ' integrated molding prepared by
blow-molding method or the like, the inner Bag is formed so
as to have a shape close to the interior shape of the outer
bo#, and thé pouring opening. provided on the inner bag is
not £fixed to the outer box,- and the bag body' around the
pouring opening is formed so as to have a funnel—éhape, SO
that it -is easy to ‘collect .the residual .confent together
into the pouring opening portion at the time of completely
discharging the residual content.

Further,'.since the pouring opening is not fixed
to the outer box,f the pouring opening has a freedom of a
certain degree, and if is'slightly possible to control the
discharging direction of the content to some extent.
~ However, the integrated molding type inner bag .is formed
thick and has an inférior transparency, soO that it is
difficﬁlt to visually confirm a residual amount of the
content at the time of £finally using-up the céntenf.
Further, the pouring opening is-formed thick and rigid, and
a .length of the pouring opening is short. Though the

pouring opening is a . slightly movable at a certain extent,
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the same as the case of flat bag, it is also difficult to
control the discharging direction of the content by
grasping the pouring opening with a hand.

SUMMARY OF THE INVENTION

Accordingly, = the present invention has been
accomplishéd in consideration of afore-mentioned
circumstaﬁces, énd it is a first object of this invention
to provide an inner bag which is used in a bag-in-box, and
is excellent in shock resistance, content discharging
property 'and‘ self—supporting property at a time when the
ligquid contént is supplied into the inner bag or when the
bag is taken out £rom Ehe_outer bok of the bag-in-box.

Second object of the present invéntion is to'
provide an inner bag to be used in a tﬁg—infbox which can
be lined-up or arranged on an internationally standardized
pallet without causing a dead space, and has a sufficient
stability and strength -even when the bag-in-boxes are
piled-up in several steps, and has a compact shape, and is
easy to handle or transport: in comparison with a
con&enﬁional cubic bag-in-box. |

Third object of éhis invention is to provide a
bag-in-box énabling to easily control' the 'pouring ‘'or
discharging diréction of tﬁe content, and cépable of
visually confirming an amount of the residual content, -and
enébling to extremely reduce the residual amount of the

content to be remained in the bag-in-box.
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To. acﬁieve the foregoing objects and in
éccordénce with the purpose of this inveﬁtion, a bag for a
bag-in-box of tﬂis invention comprises:
a four—side-séal rype bag body composed of a pair
_of opposing flat portions constitutiﬁg front and back side
portions of-the.bag-body and two side portions connecting
front and back side portions at both side ends thereof and
resﬁectively having folding 1lines along which the side
portions are folded inward; | |
oblique' seal portions. provided at rgspéctive
corner portions of the bag body; and
triangular £in portions forméd at respective
corner portioné of the bag body; |
wherein the flat portions and .the side portions
éonstituting the bag body are composed of at. least two
sheets of.synthetic resin films that are ruperposed to each
other in non-bonded state,
| wherein. the oblique seal portion is forméd in
such a maﬁnér that the bag body is fdl@ed so as to provide
two_side portions.eacﬁ having the folding line, between the
zsuperposed pair of flat portions, then opposing inner
sqrfaces -of the bag body aré bonded to each other in a
range from an arbitrary péint on top seal portion or bottom
seal portion _td another arbitrary point on side seal
portion so as to obliquely connect the top or bottom séal

portion and the side seal portion, thereby ‘to form the
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oblique seal portion having a straight band-shape, and

wherein thé triangular €£in poréion is formed by
being enclosed with the side seal portion, the oblique
seal portion and oné of the top seal portion and bottom
seal portion on three sides.

The present invention can be adapted for some
preferable embodimentsf One aspecf of tﬁis invention, a bag
for bag4in—bo# can be constructed so that each of the flat
portions and the side portions have a shape of square or
.rectangle, and the bag takes a shépe of cube or rectanguiar
parallelepiped after the bag is filled up with cpntent.

In another aspect of this invention, a bag for
bag-in-box can be constructed so that the arbitrary point
to be set on ~the top seal portion or the bottom seal
portion and to be “a starting point of the oblique seal
portion is set within a range from a crossing: point of
the folding 1line: of the side portion and the top seal.
portion or the_bottom seal bortion to a point, on the.top
seal portion or the bottom seal portion, apart from the
crossing point in a leﬁgth of 1 cm.

In further aspect of this invention, a bag for
bag—in—boi can be.constructed'so that opposing top portions
of the corner portions formed at £front and back sides of
.the bag body are bonded to each other.

In still further aspect of this invention, a bag

for 'bag-in—box can be constructed so that at 1least one
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bahd*shaped film. segment or gas-filled 1layer extending
toward vertical direction of the bag body is attached or
provided on éach. of a pair of- flat portions and two éide
‘'portions, respectively.-

In still-furfher aspect of this invention, a bag
for bag—in-box can be constructed so that a bilaterally
pair of hanger portions aré formed on af least one of the
top and bottom sides of the bag body, the hanger portion is
formed by bonding the opposing triangular £fin portions of
both front side and back side to each dther at the top
portions of the corner portions, and by further bonding the
opposing triangular fin pbrtions at a portion including at
leaét one portion. on the top seal portion or the bottom
seal portion.

In still further aspect of thié invention, a bag
for bag—in—boi can be constructed so that a punchéd hole is
formed on af leastfope-of the triangular fin portions.

In still further aspect of this.ihvention, a bag
for bag-in-box can be constructed so that the synthetic
resin film contains at least one metal foil layer.

In still furthef' aspect of tﬁis invention, a bag
for bag-in-box can be constructed so that an _angle 1y;ng
between £he top sgal portion' and the oblique seal portion
is 45 - 55 degfees, and én angle lying between the.bottom.
seal portion and the oblique seal portion is 40 - 50'

degrees.
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In still further aspect of this~inVention, a bag
for bag-in-box ¢an be constructed =]e} that a horizontal
dimension of the flat portion is 260 - 340 mm, horizontal
dimension of the side portioﬁ is 190. - 260 mm, vertical
dimension of each ofz the .flat and_ side portions is 490 -
660 mm, each of the diménsions- being expressed as a
substantial dimension which is defined_by subtracting width.

of thé seal portion * from each actual dimension of
respéctive portions, and a shape of the bag after filling.
up content therein is'rectangular parallelepiped.

'In stilllfurther'aépect of this invention, a bag
for bag-in-box .can be constructed so that a horizontal
dimension of the fiat portion is 190 - 270 mm, a horizontal
dimension of the side portion is 140 - 220 mm;'a Vertical
dimenSion. of each of the Fflat and side portions is 330 -
660 mm, each of said dimensions being expressed as a
substantial dimension which is defined by subt:acﬁing width
of the seal porfion from each actual dimension of
respectiye. poftiéns,- and a shape éf the bag after filling
up conteﬁt therein is rectangular paralleiepiped.

| Further, a bag-in-box according tq the present
invention comprises: |

an outer box;.

a bag éccording to any one of aforeméntioned
various bags or a four-side-seal type bag e.g., a flat bag

composed of synthetic resin films, which is accommodated
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within the outer box, and ‘is used as an inner lbag for
storing liquid or fluid content therein;

a spout provided on the bag, for pouring out the
liquid content stored in the bag; and_

an unsealing assisting member provided on one
surface. portion of the oﬁter box, for- forming an opening
portion having a suffiéient size or diameter enabling to
draw out bag body portion around the.spout in a length of
50 mm or more when the spout provided on the innér bag is
protruded from the 6uter box through fhe opening portion.

Iﬁ ~ another aspect of this invention, the
. bag-in-box can be constructed SO that the unsealing
assisting member provided on one surface porfion of the
outer bag, for forming an opening portion has a sufficient
size enabling to drqw out bag body portion arodﬁd.the spout
in a leﬁgth of 50 - 150.mm when the spout provided on the
inner bag ig- protruded from the outer box through the
opening'portion.

Preferably, the unsealin§ assisting membér can be
constructed so that, at time of unsealing, one surface
:portion of the outer box can be radially torn from a point
to- be a center of +the opening ﬁortion, and after the
unsealing, fan-shaped pieces aré reméined at surrounéing of
the opening pdrtion;

?referably, the inner bag can be constructed so

as to have a capacity of 5 - 25 liters, and the outer box -
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may alsq pref;rably have a shape of cube or rectangular_
| parallelééiped.
The bag for a bag—infbox according to the present
invention péfforﬁs the'following functions:
First,.the bag for a pag—in—box of this invention
‘has a columnar structure which is enclosed by front_ and
back flat portions and side portions each-having a gusset,
wherein side edge .pétions ;of flat portiéns and side
.portions are sealed to each other, and each of the corner
~portions of both top and bottom side portions is proyided
with élstraight band-shaped oblique seal portion just 1like
the corner portion is obliquély cut-off, so that the bag
shall take a shape cldse to cube ‘or rectangular
. parallelepiped} Thereforef the bag fof bag-in-box according
to this inventionl ié excéllent‘ in following-up property
with respéct to_an‘interior shape of the outef box having a
shape of cube or rectangular parallelepiped, and can be .
tightly accomﬁodated within the outer box. In addition, the
dead space ﬁo be formed between the outer box and the inner
bag is very small, so that the inner_bag hardly move within
‘the outer box, and also a bursting due to the impact or
"breakage due to the rubbing éf the inner bag hardly occurs.
Secondly, each of the corner portions of the bag
fér bag-in-box of this ihvention is provided with a
triangular.fin portion into which the liquid confent cannot

enter because the £fin pqrfion is completely closed or
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isolated .from an inner space of the bag body. Therefore,
there is no case of the residual content being remained or
stayed in +the corner portion, éo that the discharging
property of the residual can be improved. Further, the
above-described -oblique seal portion integrally formed
with the triangular .fin portion has a stress—dispéfsing
éffect with respect to the impact.to be applied to the bag,
so that the impact resistance of the bag body can also be
improved.
"Thirdly, thé bag for bag-in-box of this invention
takes a shape close to cube or rectangular parallelepiped
" when the bag is fiiled with content, so that the bag is
excellent“ in self—supporting. property. Therefore, it is
easy to handle the inner bag at the time when the liquid
product is filled into the inner bag, and the inner bag is
subsequently accommédated within the outer Jpox in the
manufacturing-proéeés of the bag-in-box, or when the buter
box is removed from the bag-in-box to use only the inner
bag in a naked state. | | |
Fourthly, the flat-portions and the. side portions
"of the ‘bag for " the baé—inébox of this inQention. are
composéd of at least two sheets of. synthetic resin films
that are superposed to each other in. non-bonded state, so
that only'an outside synthetic resin film shall rub against
the outer box, resulting in wearing out. On the other handg,

an inside synthetic resin film slidably contacts the:-
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outside synthetic resin film, so that the inside synthetic

film hardly wear out. Accordingly, the flat portion and the
side portion composed of at least two sheets of synthetic
._resin films are, hard to be broken in comparison with those
composed of_ a Single sheet of synthetic resin. film having
the same thickness. Further, 'in.'a case where the flat
portion and the side portion are composed of the several
sheets of synthetic resin films superposed to each other,
thus formed flat and side portions are rich in flexibility
in comparison with those composed of a single sheet of
synthetic.resin film having the same thickness, so that it
is easy to handle the inner bag at the time of the inner
bag being accommcdated within the outer box.

In one aspect of preferred eﬁbodiment 'of this
inventidn, when the bag fcr the bag-in-box is constructed
so that each of the flat portions and . the side portions has
a shape of -square or rectangle; the bag takes a shape of
cube or-rectanguler parallelepiped after the bag is-filled
'up with content. Accordingly, there can be provided a
bag-in-box which can be tightly and closely loaded of piled
?oh the internationally standardized pallet, and has a
compact-shape, high strength end'an excellent stability. In
addition, even in ~a case whefe a lot of the bag-in-boxes
are piled—up on' the pallet in a heap form, the entire
piled-up heap c¢an also secure a sufficient stability and

high strength.
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In andfher aépect of preferred embodiment pf
tﬁis invenfion, when the bag for - the Dbag-in-box is
constructed so that the arbitrary point to be set on the
top .seal portion or the bottom seal porfion and to be a
starting point of the oblique seal portion is set within a
range from a crossing point of the folding line of the
side portion and the top éea; portion or the bottom seal
portion to a point, on the top seal portion or the bottom
seal portion, aparf from the crossing point in a length of
1 cm, so that the bag 101 shall have a shape close to cube
or rectangular paralleiepiped after the content is filléd
up in fhe'bag. |
In further aspect pf preferred embodiment .of
this invention, when - opposing 'top points of the corner
portions formed at front and.béck sides of the bag body are
bonded to each other, the triangulér fin portion wou;d not
disorderly crumple or bend t6 unspecified direction, so
that the triangular €£in portioﬁ' would hot obstrucf the
operations to be performed at the tixﬁe when the liquid or
fluid product is filled into the innerf bag, subsequentiy
the inner bag is accommodated within the outer box in the
manufacturing process of the bag-in-box, or at a case where
the outer box is removed from the bag-in-box, and only the
inner bag is used in a naked state.
" In addition, due to existence of the triangular

fin portion, a bag wall of a portion into which content is
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filled would not dii‘é‘ctly contact upper or lower wall. of

_the outer box, so that rubbing,'- ‘tear, or pinfho-le to be'
caused on the bag by vibrations -or the 1ike. can be
effectively prevented. | |

In anbther aspect of the 'preferred embodiment of
this invention, when at least uone of a band-shaped £ilm -
'.,segment or a gas.—filled layer is attached or provided on
respective flat portioné and two side _portions so as to
extend toward the vertical direction of  the bag body, the
_lself.—sup;‘)orting property of the inner bag can- be' further
imp.roved. As described above, the bag for bag-~in-box of
this invention has sélf-supporting 'property.' However, when
the capacity of the bag is set to -relatively large, there
may be a case where a shell portion of the bag body is
lié.ble to sag or loose at --the time throughout before and
aff_er the liquid content is filled inlto' the bag bodg, and
self-supporting Jproperty of the bag bbdy becomes
insufficient. When_ 'thé band—éhaped_ film segment '_ or
gas-filled la_yer_ is attached o_r provided on the réspective.
flat portions and two side portions, stiffness and flexural
‘rigidity of the shell portion of the bag boay is increased,
so that | the sag of the shell portion is; reduced and the
self-supporting prope-rty of the inner bag canl be further
improved.

In furthgr aspect' of. the preferred embodiﬁent of

this invention, when the opposing triangular £in portions
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of both £front and .back sides are bonded to each. other at
the . top pbrtions of the corner portions, and further the
opposing triangular. fin portions are bonded at a portion
‘including at least one portion on the .top seal portién
and/or the bottom . seal portion, a bilaterally pair of
hanger portions are formed on at least one of the top and
. bottom sideslof the bag bodf, so that it.becpmes bossible
to hang the bag body by inserting a hénd 6f a user or a
machine hand into a space formed between -the iin poftion
~and the shell portion of the bag.

In still further aépect of the pféferred
embodiment of this invention, when-a punched hole ié formed
on at least one of the triangular fin portions provided at
respective corner portions of the bag body, a hook or  the
like can be epgaged to the punched hoie, thus :making if
possible to ;ssist the self- supporting property of the bag
"body and to suspend or hang the bagi Therefore, it is easy
.to handle thé bag.at the time of the manufacturing process
6f the bag-in-box and in a case where only the bgg is useq
in a naked state.

In still further éspect of the preferred
embédiment of this inventién, when at 1east- one - layer

constituting the ‘synthetic -resin £ilm is fbrmed into a
metal foil layer, the 1light shie;ding propérty of the bag
becomes. extremely ‘high, and self-supporting property of the

bag can also be improved due to shape- retention effect of
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the metal foil layer.

| In still =~ further  aspect of the preferred -
“embodiment of this invention, when an angle lying between
the top .seal portion and the obiique seal .portion is set
at 45 - 55 degrees; and an angle lying between the bottom
seal portion and the oblique seal portion is set at 40 -
50 degrees, there caﬁ.be 6btained an éxcellent followiné—up
property of the 'inner bag with resﬁecf to the interior
shabe of the outer box and an especially excellent effect
of degreasiné the amount of the fesidual content.

That is, by setting the angle lying between the
bottom seél portidn and the closed seal portion at 40 - 50
degrees, there can be formea a bag .whose bottom has a shape
extremel& close | to that of | cube or rectangular
pérallelepiped when the bag is filled-up with the content.
Further, the oblique seal portion can be provided élonglfhe
exact portion at :which 'the corner portion. is crumpled or
bent, so fhat the . residual can be effectively prevented
from being remained in thé corner portion while securing a
maximum f£illing-up capacity. In such a range of the angle,
;there can be obtained a maximum stress dispersing effect.

On the other .hana,- the top portion of the bag
body is dfaWn doﬁnwaéd _by self-weight of the content. In
addition, the top portion is often provided with a spout
for pouring out the contenf.'Further, at the top portion'of-

the bag body, there is a little void space for preventing
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the content from overflowing or spilling out from the bag
body at the time of unsealing the bag; In_view of this, the
top portion of the bag body is not so £flat as bottom
poftion, and takes a slightly sharpened'shape in its upper
direction, so that the corner portion of top side is 1liable
to crumple or bend at a deeper .posi'tion thén that of the
bottom side corner pbrtion. Accordingly, the position of
the - oblique seal portion. of the top side is set at
slightly deep ;evel by setting the anglg lying between the
top seal portion and the oblique seal qution. at 45 - 55
degrees, and the oblique seal portion .on the top side is
also provided albng a position at which the corner portion
is crumpled or bent. As the result, the residual éf the top
side cén be effectively prevented from being remained in
the corner portion while secqring a maximum fiiling—up
capécity. |

In still further aspect of the preferred
embddiment of this invention, when a horizontai dimension
of the flat portion is set at_ 260 - 340 mm, a horizontal
dimensioﬁ of the side portion is set at 180 - 260 mm, a
?verticél dimension of each of the flat and'side portions
is 490 - 660 mm, each of said dimensions being expressed
as a substantial dimensioﬁ which is defined by subtracting
width of the seal portion from each actual dimension of
resbective portions, and a shape of the bag after filling

up liquid content therein is set to rectangular
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parallelepiped, there can be provided a bagfin—box having a
capacity of 20 liters or so, which is well assorted with
the internationally standardized pallet. |

Namely, when the bag having an afore—mentioned
dimension is filled with the 'content, the bag takes a shape

of almost rectangular parallelepiped whose horizontal

dimension of _t'he - £flat portion is 260 '~ 340 mm, horizontal
dimension of the side portion is 180 - 260 mm, and height
is 230 - 480 mm, and has a capacity of 20 liters or so.

-Accordingly, when this bag is used as an innér bag, there
can be provided a bag—in—boic having a shape of rectangﬁlar
parallelepiped, a capacity "of 20 liters 6r so, and
substantially the same dimens_iclms as those of the bag per
se. In this regard, the height of the bag after filliné up
the content .therein is sho;'ter than a vertical dimension of
flat and side portions before .fili'ing up the content
therein. _The difference is equivalent to the horizontal
dimension of the side po'rtion. Thié is becaﬁse th_at upper
and lower edges of i:he flat portion and the side portion
enter . or shift to ubper éurface side and lower surface
‘side of the bag thereby ‘to contribute to form an upper
surface and bottom -surface- at the time of the bag being
filled with content.

Thﬁs obtained bag-in-box having a capaci@:y of 20
liters or so 'and a shape of rectangular parallelepiped can

be tightly .and closely loaded onto a ©pallet having
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dimensions of 1100 mm by 1100 mm in such a manner that
total 12 bag-in-boxes are arranged in a form of 4 kows by 3
rows per every step on the pallet. In addition, as far as
the dimensions of the bag-in-box are set within the above
described ranges, 'the shape of the bag-in-box will not
‘become too thin or too slénder, so that it is easy for.a
_user to'graSp or handle the bag-in-box, and the box per se
possess a sufficient stabilitj.and high strength.

Further, in case of the bag-in-box having’a shape
_of fectangular parallélepiped, the bag-in-box can Dbe
multi-stepwisely piled-up in a well-crib form by changing
the arranging direction for the bo% per every stép, so that
an entire piled-up heap per se can also secure a éufficieqt
stability and high stréngth. |

.In the pfeferred eighth embodiment, when a
horizontal dimehsion of Ehe flat portion. is set .at 190 -
270 mm, a horizoqtal dimension of the side portion is set
at 140 - 220 mm, a vertical dimension of each of the flat
and side portions is set at 330 - 600 mm, each of the
dimensions being expreséed as a substantial dimension which
‘is defined by Subtracting width of the seal portion from
each actﬁal dimension of respective portions, and a shape
of the Dbag after- filling wup the contént therein is
rectangﬁlaf | parallelepiped, there can be provided a
bag-in-box having a capacity of 10 liters or so, and is

.well assorted with the internationally standardized pallet.
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Namely,. the bag having afore-mentioned
dimensions has a.cap§City ofllo liters or so. When the bag
" is filled with the content;.the bag takes a'shape of almost
rectangular parallelepiped whose: horizoﬁtal dimension of
the f£flat pértion is 190 - 270 mm, horizontal dimeﬁsion of
the side portion is 140 - 220'mm, and height is 110 - 460
mm. Accordingly, when this bag is used as' an inner bag,
theré can be provided a .bag;in¥box having a. shape of
rectangﬁlar parallelepiped, a'capacity of 10 1liters ‘or so,
and substantially the same dimensions as those of the bag
per se.

Thus obtained bag-in-box havipg a capécity’ of 10
‘liters or so and a shape of ;ectangular parallelepiped .can
be tightly and clbsely loaded onto a pallet having
dimensions of 1100 mm by 1100 mm in such a mannet that
total 20 bag-in—boxes are afranged in a form of 5 rows by 4

rows per every step on the pallet. In addition, as is the
.same as the former embodiment, as  far as the dimensions of
the bag-in-box are set within the above described ranges,
the shape of the bag-in=box will not become too thin or too
gslender, so fhat it is easf for a user to grésp or handle
the bag-in—box, and the box per se possess a sufficient
,stabiliﬁy and high strength. Further, in case of the.
bag-in-box being rectangular parallelepiped, the bag-in-box
can be piled—up in a well-crib form -by changing the

érranging direction per every step, so that an entire
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piled-up heap ﬁer se can also secure a sufficient stability
and high strength.

On the other hand, in the bag-in-box according to
the present invention, it is possible to draw out'the bag
body.portion around the sbout together with the spout in a
length of 50 mm or more from the opening portion which is
formed by uéing the wunsealing assisting member and is
. provided on " the outér box, so that a poftion around the
spout can be forxﬁed in a fﬁnnel—shape. As the result, the
.content is easily collected into the spout, and lis
smoothly discharged.. Therefore, the residual of the contént 
hardlylremains and pulsaﬁion of thé content scarcely occurs. -

In addition, the spout is sufficiently drawn out
and protruded from the outer box, so that the user can
easily grasp ‘the spout, and easily cont;ol the pouring
di;éction of the coﬁtent. Fﬁrthermoré, the inner bag.is not
an integrated mblding but a bag prepared by seal working of
the”thin synthetic resin film having superior traﬁsparency,
so that_the-user can easily and visually confirm the amount
of the residual content.

The unsealing assisting member to be provided. on
'lthe_ bag~in-box is preéferably constructed so that, at the
time of unsealing, one surface portiqn of the outer box can
be radiall§ torn from a point to be a center of the opening
pbrtion, and after the unséaling, fan-shaped torn pieces

can be remained at surrounding of the opening portion.



26

In this.case,_the'spout and the bag body around
the spout drawn out £rom the opening portion and - the bag
body afbund the .spout are press-held or supported by the
fan-shaped _torn pieces remained at the surrounding of the
opeﬁing 'portion; so that a position of the spout can be
_s£abilized. |

In particular, when 'the length of the bag body
around thg spout to be drawn out £rom the opening po:tion
is set at 50 mm or more, more preferably 50 - 150 mm, and
_when the diameter of the opening portion is set at within a
range of 50 - 150 mm, ‘a proper length.of_the bag body can
be drawn out.

In -addition, when the the unsealing assisting
“member is constructed so that a wall surface of the outer
box can be rédially torn from a point to be a center Qf the
-opening portion,_ fan—shaped torn pieces ape' remained at:
surrounding of the openiﬁg portion after the unsealing. In
this case[ the bag body'around-the.spout drawn out from the.
‘opening portion is suppressed or supported By ‘the
fan-shaped torn pieces rémained at'-the surrounding of the
‘opening portion, éo that a position of the spout can be

advantageously stabilized.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying @rawings which are incorporated

in and constitute 'a part of this specification, illustrate
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one embodiment .of this invention and, together with the
description, serve to explain the ©principle of this
invention.

FIG. 1 is a front view showing a state when a bag
for bag-in-box according to one embodiment of the present
invention is folded.

FIG. 2 is a perséective view showing a state when
the content is filled up into the bag shown in FIG. 1.

. FIG. 3 is a cross-sectional view in a horizontal
_direction, schematically showing a state when the content
:: is filled up into the bag shown in FIG. 1.

FIG. 4 is a perspective view showing a state when
the content is filled.up into the bag according to another
embodiment of this invention.

'FIG. 5 is a perspective view showing a state when
the 'content is filled up into the bag 'according to still
another embodiment, of this invention.

FIG. 6 is a ferspective view showing a state when
the content .is ‘filled up into the bag according to yet
another embodiment of this invention.

FI1G.. 7 is a Qiew schematically showing a
cross-sectional area of a flat portion having a gas-filled
layer. |

FIG. 8 is a perspective view showing a state
when* the bag-in-boxes each accommodating a bag fbr' the

bag-in-box of this invention are arranged on a pallet.
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FIG. 9 is a view explaining one embodiment of the
bag-in-box according to the'present invention,'wherein FIG.
9(A)"shows a stace before unsealing of the box, and FIG.
Q{B) shows a stafe when a spout .is drawn out after
unsealing of the box.

FIG. 10 is a view explaining another embodiment
of the bag-in-box according to the present invention,
.wherein FIG. 10(A) shows .e state befo;e unsealing of the
box, and FIG. 10(Bj shows a state ﬁhen a spout is drawn out
after unsealing of the box.

FIG. 11 is a view explaining still another
embodiment ©of the bag-in-box according to the present
invention, wherein FiG. 11(A) shows a-_stage of assembling
-of the 'bag-in—box, - FIG. 11(B) . shows a state after
completion .= of the bag—in—cox,-and FIG. 11(C) shows a state
when a spout is drawn oct after unsealing of the box.

EIG. 12, is a perspective 'view showing an example
of a conVehtional-inner bag for a bag-in-box.

FIG. 13 is a view showing a state when the inner

bag shown in FIG. 12 is accommodated within the outer box.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Next, embodiments of the present invention will
be explained in more detail with reference to the
accompanying drawings.

Reference will now be made in detail to the
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present preferred _embddiment' of the present invention, an
example of which is illustrated in the accompanying
draWings.

FIG. 1 is a front view showing a state when .a bag
for a bag-in-box according to one embodiment 6f the present
invention is folded, and FIG. 2 is a perspective view
showing a state when fhe content is filled up into the. bag
shqwn in FIG. 1.

Referring now to FIGS. 1 and 2, it may be seen
that the bgg 101 fqr the’, bag-in-box of this inventioh is a
bag having a 'capacify_ of 20 1liters, which is used for
transporting or storing water or o0il. In this ihventibn,
however, kind of the content to. be filled into the bag and
capacity of the bag are not: particularly. restricted or
limited. ,Specifié eiampies of such a content may widely
include: beverages such aé potéble water, coffee, soup, :
wine, sake (Japanese liquor), milk, milk bevefagef etﬁ.;
flavour condiments such as soy sauce, sauce, etc.; and
c_:hemicai products such as mo‘Eor oil, detergent, industrial
chemicals, etc.. The contept to be fillgd in the bag may
?aiso be a 1liquid .pr'oduct containing solid component or a
fluid such as powder material as an example other than
liquid product. With respect to the capacify of the bag, it
can .be optionaily selected from a wide capacity ranéing
- from about 5 liters for doﬁestic use to about 20 1liters

for commercial use.
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' As shown in FIG. 2, after filling up the content

into the bag of this invention, the -bag -has side gussets
and nas | a shape of almost cube or rectangular
parallelepiped except Ehe 'triangular fin portion 11. In‘
case of the bag 101, the"shape is almost rectangular
parallelepiped. ‘

The 'bag 101 comprises: a four-side-seal type bag
body composed of a pair oi:‘ opposing_ flat portions 2 and 3
consrituting front and baok side portions of the bag body
and two side portions 5 connecting front and back side
portions at both side ends thereof and respectively having
folding lines 6 along which the side portions 5 are folded
- inward; top seal_ portions 7, bottom seal portions 8 and
side seal portions 9 respectively provided atﬂthe periphery
of the bag body; and the oblique_ seal. portions 10 and
triangular fin’ portions 11 provided at respective corner
portion 4 of the bag body.
| Each of the flat portions and the side portions
has a shape of square or rectangle. In case of the bag 101,
the flat portions 2, 3 and the side portion 5 have a shape
" of reotangle, respectively. A bonding operation for forming
the _top seal portions 7, bottom seal portions 8 and side
seal portions 9 and oblique seal portions 10 is nSually
performed by -using heat sealing method. In this regard, by
bending or foldiné a film to be used for forming the bag

body, a part of the top seal portions 7, bottom seal
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portions,e and_side seal portions 9 can be omitted. The bag
body'lol may. properly be'provided with an outlet (spout) 12
which is the same as that of the conventional bag for the
bag;in—box.

FIG. 3 1is a cross-sectional view in a horizontal
direétion, schematically: showing a state when the content
is filled up into thelbag 101. As shown in FIG. 3, the flat
portions 2, 3 and the side portions 5 are composed of at
least two sheets of synthetic rgsin . films that are
- superposed to. each other in . non-bonded state, thereby to
form a shock-mitigating structure.

In this regard, the phrase 'the portions are
cbmpdsed of aé least two shéets 6f synthetic resin £films
that are supefposed to each other" means that the pbrtion
has a .laminatéd structure wherein a plurality of the
syntheﬁic resin films are superposed to each other in a
separated coﬁditibn or in a .separable condition. Specific
'example of such construction is.exemplarily shéwn in FIG. 3
wherein two sheets of the synthetic resin films are
superposed to each other iﬁ non-bonded state. |

As another example 6f' such a construction, there
can be proposed a laminated structure wherein a plurality
of the synthetic resin £films are pséudo—bonded to each
other with a relatively small bonding strength which
enables to make the films easy to separate or peel at a

time after the bag is started to be ' used. Thus
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pseudo-bonded films are easy in handling and operation in
the manufacturing prdéess of the bag.

| Referring now to FIG. 3, the flat portion 2 of
the front side will be exeﬁplarilyl explained. The flat
portion 2 comprises an outer film 2-a and an inner film
2-b, both of the outer and inner films located at
respective seal poftipns such as the side seal portion 9,
etc. are bonded to each other.' At . an non-bonded portion'
other than the bonded portion, a space 16 is formed between.
.both £films. However, the both films may also be partially
'boﬁded to each other at a portion 17 other than the
respective sgal portipns such as the side seal portion 9,
etc.. The respec.tive film may be formed of a single laYer
film just like the film 2-b or composite film just like fhe
film 2-a.

The specifications such as thickness, kind of

_material resin to be adapted to the synthetic resin film
or respective ‘layers constituting the film are properly
determined oh the basis of various conditions such as
.property of'the content, étréngth, etc., to be required for
the bag. In general, the specifications of the outer £ilm
2-a or an outside :}ayer 2~al located outside the outer
film are determined in consideratiop of properties such as
strength, wear resistance or the 1like to be required in
connection with an external environmental condition.

On the other hand, the specifications of the inner
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£ilm 2-b or an inside layer located inside the inner film
are determined in consideration of properties such as water
resistance, chemical resistance, .gas—barrier property or
sealing property or the like to be required in connection
with. an internal environmental condition. In case of the
bag shown in FIG. 3, aforementioned inside layer does not
exist in the inner film 2-b.

With regard to a combination of the outer film
2-a and the innér.film 2-b or a combination of the inside
layer 2-a3 of the outer film and the outside layer of the
inner - layer, it is prefe:able to select a combination
enabling t§ impart:a good slipping property to both members.
In éase-of the bag shown ;n'FIG. 3, aforementioned outside
layer does not exist in the inner film 2-b.

For example, in the flat portions 2, 3 and Ehe
side portions 5 of - the aforementioned bag 101, the outer
film 2-a is a composite film whose layer construction has a
combination of the outside layer 2-al, an iptefmediate
layer 2-a2 and the. inside layer 2-a3 in this order f£rom
6utside to inside. Hereinafter, such _a combination will
be simbly' expressed as {6utside layer 2-al / intermediate
layef 2-a2 / inside layef 2-a3}. The outer film 2-a has a
combination of {15u m—thick oriented nylon (ON)/20p m-thick
polyethylene(PE)/60 s m-thick linear low density
polyethylene (LLDPE)}. On the other hand, the inner f£film

2-b is a single layer film composed of 60 u m-thick LLDPE.



34

The other specific examples of such a combination
may include: |
(1) a combination of an outer film composed of {15y m-thick
polyvinylidene chloride coated ON 1layer (K coétéd ON)/ 20
p m-thick PE / 60 p m-thick LLDPE} and an inner film
composed of {60 p m~thick LLDPE};
(2) a combinatio_n of aﬁ outer film composed of {12, m-thick
metal wapor deposited polﬁrethylene teréphtha_late (VMPET) /
154 m-thick ON / 20 pu m~thick PE / 60 u‘m-—thick LLDPE} and
an inner film composed of {60 p m-thick LLDPE};
(3) a combination of an outer f£ilm composed of {15 m-thick
ON / 20 pum-thick PE / 60 pm-thick LLDPE:ON:LLDPE
co-extrusion film} / and an inner fillm composed of {60, m-
thick LLDPE-ON-LLDPE co-extrusion £ilm};
(4) a combination of an outer film-composed ‘of {15u m—tﬁh_ick
ON / 20 um-thick PE / 60 u m-thick LLDPE-ethylene-vinyl
alcohol copblym'er (EVOH) - LLDPE co-:extrusibn film} / and an
inner fiim composéd of {60y m-thick LLDPE. EVAL- LLDPE
co—extrusi.on_ film};
(5) a pombinétion of an outer film composed of {12p m-thick
silica vapor ldepo.sited polyethylené terephthalate layer /
‘154 m-thick ON / 20 uméthick PE / 60 u m-thick LLDPE} and
an inner film composed of {60u m-thick LLDPE}; and
(6) a combination of an outer film composed of - {12y m-thick
alumina vapor deposited polyethylene terephthalate layer /

154 m~thick ON / 20 p m~thick PE / 60 p m-thick LLDPE} and
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an inner film composéd'of {60 u m-thick LLDPE}.

" Among the examples of the combination or
materials described above, ON is 'effective to imlprov‘e the
strength of the bag, while K coated ON, VMPET and EVOH are
effective to limprove barrier property of the. bag. In
particular, the combinati&n defined ., in article (3) is
suitable to effectively increase the strength of the bag.

. In addition, the: synthetic resin film can contain
one or more metal foil 1layers. The .metal foil layer can
remarkably increase the .light shielding property, and
'enhaﬁce the shape—rétention effect of the bag, thereby to
contribute to improve the self—supporting property of the
bag. Therefore, the metal foil layer is effective in a case
wﬁere the outer box has an insufficient 1light shielding
propéfty or in a case wheré the bag is taken out from the
outer box and only the bag is ﬁsed in a naked étate.

In orxrder .to form the bag 161 SO as to. have a
shape close to cube or rectangular parallelepiped after the
_conteﬁt is filled up in the bag, as well as to form the
triangular fin portion 11 at thé resbective corner porfion
4, an oblique seal portion 10 -is fo:med..at the respective
corner portion 4 of the bag body.

This 6blique seal 'pqrtion 100 can be formed iﬁ
éuch a manner that the bag body is.folded so as to provide
two side pprtibns 5 each ﬁaving the folding line ‘6, between

the superposed pair of flat portions 2 and- 3 as shown in
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FIG. 1. Subsequently, the opposing inner surfaées'of the

bag body are bonded to each other at a range ' from an
arbitrary point P on. top seal portion or bottom seal
portion to another arbitrary point Q@ on a side seal

so as to obliquely connect the top or bottom seal
portion and the

portion

side seal portion, thereby to form the

oblique seal portion 10 having a straight band-shape.

From a viewpoinf of that the bag 101 shall have a

shape close to cube o.r_rectangular parallelepiped after the

content is filled up in the bag 101, the arbitrary ‘point P

is preferably set as close as possible to a crossing point
of the top seal portion 7 or the bottom seal portion 8 and
the folding line 6. 'Therefc.)-re, the arbitrary point P is
ﬁsually set at'wi.thin' a range of+ 1 cm from the crossing
point. Namely, the point P is set within a range'f‘rom the
crossing point to a point, on the top seal portion or the
.bottom " seal bortion, aparf from the crossing point in a

length of 1 cm. Howeirer, the point P is more preferably set
at the crossihg point. | |

" Further, as is from the same .viewpoint as
described above, each of the oblique -seal' pbrtion 10. to be

provided at the respective corner portion 4 is preferably

formed so that the opposing two oOblique seal portions

formed at right and left sides, or front and back sides, OrF

top and bottom sides of the bag body are symmetrical to

each other.
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From a viewpoint of that the bag 101 shall have a
shape close fo ciibe or rectangular parallelepiped at a time
after thg content is filled up in the bag 101, the oblique
seal pbrtion 10 is preferably formed so that the triangular
fin portion 11 shall have_a shape close to right-aﬁgled
isosceles +{riangle. In order to obtalin such a shape, the
angle m (ml, m2) lying between either the top seal portion
or the bottom _seai portion and the oblique -seal portion,
and thg angle n (nl, n2) 1lying between side seal portion
and the obligque seal portion are usually set at a range of
30 - 60 d'egrees,. preferably at a range of 40 - 50 degrees,
apd it is more preferable to set. both angles of m-and n at
" 45 degrees. From this point of view, at the bottom side of
the-_bag 101, the bofh angles of m2 and n2 are equally set
~at 45 degrees.

Howe{rer, it is more  preferable to set the
position of the oblique seal portién df: the top. side of the
bag slightly deeper .than that of the oblique seal. portion
of the 5ottom side. In other words, a lower limit of the
‘angle ml lying _between the top seal portion and the oblique'
éeal portion shall be set at 45 degrees or .mofe,
preferably at 46 degrees or more, more preferably at 48
degrees or more, while an upper limit of tile angle ml shall
be set at 55 degrees or less, preferably at 53 degreés or
lesg, more preferably at 52 deérees or less.

The - top portion of the bag body is drawn
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dpwnwardly by self-weight of the content. In addition, the
top portion is 6ftéﬁ provided with a spout for pouring out
the content. Further, at the top portion of the bag body,
fhere is a 1little void space for preyenting the content
from overflowing or spilling out from the bag body. In view
of this, an upper surface of the top portion of the bag |
body is not so .flat 'as' that of the bottom  portion, and
takes a slightly 'sharpened shape, so that ﬁhe corner
portion of top side is 1liable to crumple or bend at a
deeper position than that of the bottom side corner pqrtibn.

Therefore, by adjusting the angle of the top side
oblique seal .portion ét éfore—mentibned range, or by
forming the top side oblique seal portion along a position
at which the corner portion is crumpled or Léht, the
residual éan- be ‘effectively prevented from being remained
inj the corner portion wh;le securing a maximum filling-up
capacity of the bag. Fréﬁ this point of view, at the top
side of the bag body 101, the anglé ml is set gt 50 degrees
and the angle nl is set at 40 degrees, respectively.

.At the respective corner portions 4 of the bag
body, the triangular £fin portion 11 is integrally formed
with the oblique seal portion 10 by being encldsed with a
side seal portion _9, the oblique seal portion 10 and one
of the top seal portion 7 and'the bottom seal éortion 8 on

three sides.

Since an inner space of this triangular €£fin
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pox_‘tion 11 is complétely closed £from an .inner space of the
bag body by the éblique seal portioh 10, so that tpe'
con_tén_t- cannot elnter the triangular fin portion 11.
_ -"fherefore, even if thg respecti_ve corner portioh 4 at which
th.e.tri'angular fin portion 11 is formed is crumpled or bent '
at the time of accommodating the bag body 101 into the
outer: box; there is no case of the re‘sidual_content .being-
_remained or stayed in the corner portion 4, so that | the
residual discharging pfoperty of the bag-in-box caﬁ .be
improVed.i Further, since the above-described oblique seal
portion 10 integrally formed with the +triangular fin
portion 11 has a étress-dispersing effect with re,spec{: to
the impact to be applied to the bag, the impact fesistance
of the bag body can also be “improved.

Thé "opposing inner surfaces of thé bag body in- an
area of the 'triangular fin portion 11 may be formed in
non-~bonded state as, shown in FIG. 1. However, the opposing
inner surfaces may be continuously bonded to each .otlher
with the bonded por_tion of the oblique seal port.ion 10. _In
this case, the .inner space is not fqrmed_ in the triangular
fin portion 11. Furtl_ler, the inner surfaces of the
triangular fin portion 11 ‘may not be entirely bonded but
may be partially or intermitten.tly bonded 1;0 each other.

The triangular fin portion 11 is inherently an
unnec-:essar'y pértion for the ‘bag of this invention. -When

this triangular £fin portion 11 is jumped up or disorderly
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cfumpled' or bent in an unspecified direction, handling of
the bag will become complicate or troublesome. For examplec
when the 1liqiiid product is filled into the inner bag,
subseq&ently the inper bag is accommodated within the outer
Box in the manufacturing érocess of the bag-in-box, or in a
case where the outer box is _removed ffom the bagQin—box,
and only the inner bag is used or handled in a naked state,
the triangular fin  portion 11 would obstruct. thé
operations of thé bag.

In order to eiiminate such trouﬁles( the opposing
" top points R of the corner portions formed at. front and
back sides of the bag body are preferably bonded to each
other as shown in FIG. 4. As the result, the triangular fin
portion 11 would not obstruct the operations of the bag. In
addition; due-to intervention of:the triangular fin ﬁortion
11, a bag wall to which content 'is filled ﬁould not
directly contact tne.upper or lower wall of the outer box,
so that rubbing, tear, or pin—hole to be caused on fhe bag
by vibrations or the like can be effectively prevented.

When +the opposing top portions R are -‘bonded to
each othér, areas -close to the top portions R may also
bonded to each other. Fér. example, the opposing top seal
portions 7 or bottom ‘séal portions 8 located at the front
and back sides of the ﬁag body may be continuousiy or
discontinuously bonded to the bonded portion of. the top

points R. In case of bonding the opposing top points of the
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corner portions, a bonding device to be used for forming
the respective other seal portions of the bag body can also
be used for this bonding pﬁrpose.

In addition, by bonding the . opposing top seal
porfions 7 or the bottom seal portions 8 of both front and
back sides of the bag body in a form of continuous or
discontinuous with respect to a boﬁded, portion at the top
portion R, a bilaterally pair of hanger. portioné may be
formed on at least one o0of the top and bottom sides of the
bag body. In. a case where the hanger portidns are formed,
it becomes possible to hang or suspend the bag body by
inserting a hand of a user or a machine hand into a space
formed,between the fin portion and the shell portion of the
bag, thﬁs resulting in a great-bon&enience in transporfing
the bag or diséharging thé content sfored. in the bag.
Particularlyf_ih the manufaéturing process of the.bag body,
a heavy bag filled with the'cdntént therein can be lifted
and eagily be accommodated into the outer box by utiiizing
the machine hand, so that it becomes possible to realize
labor-saving by manpowér' geduction, and to introduce an
}aseptic filling system the$;by'to advantageously iﬁprove_an
environmental sanitation. - 7 |

The bonded éortion which forms the
'afore-méntioned- hanger. . portion continuously or
discontinuéusly with' respect to the bonded. portion located

at the top portion R, may be either a band-shaped seal
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portJ:.on 61’ a point_ 's_’eai portion (spot seal portion) having
a circular, ellipsoidal, quadrahgle.shape and so forth.

As shown in FIG. 4, a punched hole 14 may be
formed on at least one of tﬁe triangular fin portidn’s 11.
By engaging a hook to the pﬁnched hole 14, it becomes
;;ossible to assist the self-supporting property. of the bag
body and to sﬁspend ‘or_han'g the bag. lT'herefore, it is easy
and convenient to handle the bag at the time of filling the
content ~intoc the bag or accommodating the bag. into the
_out'er box in the " manufacturing process of the .bag-i'n—box
and in a case where the inner bag is taken out form the
outer box and only the bag is used' in é. naked state. In
general, as showﬁ J.n FIG. 4, a pair of punched holes 14 are -
formed at right and left sides of the top potioh of the bag
so as to pass through the two sheets of triangular fin-
portions 11 of both_ front and back sides. 1In this_ regard,'
number and loca_tion of the - punched hole 14 are not.
* .particularly restricted, and for example, - a pair of
punched hole 14 may also be formed at both right and left
sides of the bottom portion of the bag. | |

In the bag.for the bag-in-box according to the
present invention, as shown in FIGS. 5 and 6, at least one
of the band-shaped .'filrh segment 3i (See FIG. 5) and the
gas--fil_led layer 32 (see FIG. 6) extending toward the
vertical dilrection of the bag body is attached _o'r provided

on respective flat portions 2, 3 and two side portions 5,
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so that it becoﬁéé possible to impart rigidity or stiffness
to the shell of the gusset bag. Accordingly,{the'sag of the
shell portion of the gusset bag can be effectively reduced
and the self-supporting property of the bag can be further
improved. 1In thié_ regard, in a case where the band—shaﬁed
gas-filled 1layer 32 is provided, heat rétaining proéerty,
heat insulating property and cushioning property can also

be improved.

As the; band-shaped film segment 31, a synthetic

resin £film having a sufficient rigidity and a width of

about 5 em is commonly used, and the fiim segment 31 is
bonded onto the shell portion of the bag body by using
common bonding methods such as hgat sealing method.
Specific examﬁles of the synthetic resin £film haQing “the

sufficient rigidity may include . polyethylene film or

- polypropylene fiim "having a thickness of 60 4y m or more,

preferably of 60 -~ 100u m. Further, papef label or plastic
label having a stickiness may also be attached onto the.
surface of the bag.

The band—shaped ~film segment 31 may be bonded

‘onto the outer film 2-a or the inner film 2-b of .the

synthetic resin films superposed to each other. Further, a

role of the film segment 31 can be allotted to one sheet of

the .synthetic resin films superposed to each other. For
example, when the outer film 2-a and the _ihnef £ilm 2-b

superposed to éach other at the flat portions 2, 3 and the
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side portions 5 ére partially bbnded -in a vertical
diréction of ‘the bag body so as to form a band-shape, it
becomés unnecessary to additionally prepare the film
segment 31.

FIG. 7 is a view schematically showing a
cross section of thé flat portion 2 having the gas-filled
layer 32 shown in FIG. 6. As shown in FIG. 7, the
.band-shaped gas—-filled 1layer 52 is formea by bondipg and
'laminatihg a gas-impermeable film 34 onto the outef surface
of the flat portion 2 so as to remain a non-bonded portion
33 which 'becohes an inner surface of the gas-filled layér
32. In a case where one sheet of the synthetic resin films
superposed to each other and constituting the flat portion
2 is a composite film, the composite film can also be
formed so that one layer constituting the composite £film
shall serve as the gas-impermeable .film "34. For example,
the ro}e or funcgion of the gas-impermeable film 34 can be
allotted to the outside layer 2-al of the outer filﬁ. As
the bonding method for bonding the gas-impermeable film 34,
arbitral methods such as heat sealing method and the 1like
"can be -used.- In--dddition, a plurality of gas-impermeable
filmé 34 each beiﬂg individually divided so as to have one
gas-filled 1layer can also be bonded :onto the bag in. a
parallel'form. | |

Explaining with reference to FIG. 6, the -

band-shaped gas-filled layer 32 commonly has a width of
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about 5 cm, and g'.@é provided with a gas inlet 35 for easily

filling the gas.-.}.i‘n place of providing the gas inlet 35 to
all of the gas-filled 1layers 32, respectively, {:he
gas—f:’g-lled' ‘layer eé.ch haviﬁg the gas inlet 35 and the
gas-filled layer haying ‘'no gas inlet 35 may -‘also be
connected with each otixer by gas—s;upplﬁing pai;hé 36, thus
improving a convenience  of the bag. |
ks the 'gas to be filled into the gas-filled layer
32, it is preferable to use such a gas having a reactivity
of as small as possib_le. Specific examﬁles. of such gas may
include air, inert gas, N, gas, CO, gas or mixture thereof.
In addition, an amount of t_hé ‘gas to be filled into the
gas~filled layer .3.2 is properly set at an amount enab'ling
to impart sufficient rigidity to the shell portion of 'the
bag in comparis.on witix the gusset bag having no filled
gas. In order to sufficiently achiéve the afore-mentioned
object, the amount’of the gas to be filled therein is set
at 5 .v/v % or mo_;*:e; preferably at 7 v/v % or more with
respect to the maximum £filling up capa-city of the gas
filled layer 32. |
The dimensions or sizes of the bag according to this
. invention are pfeferably determined in conside_z;ation of the
International Standard of a pallet. From t.his point of
view, in a case where the capacity of the bag is set at
about 20 liters, e.g., a range of about 15 to 25 liters,

the horizontal dimension of the flat portion is preferably
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set at 260 ~ 340 mm, the horizontal dimension of the side

portion is preferably set at 180 ~ 260 mm, and the
respective vertical dimensions of the flat portion and the
side portion are preferably set at 490 - 660 mm. Moré
preferably, the horizontal dimeﬁsion of the flat portion is
set at 280 - 320 mm, the horizontal dimension of the side
portion is set at 200 - 240 mm, and the respective vertical
dimensioﬁs_of the flat portion and the side portion are set
at 490 - 660 mm. Each of the afore-mentioned dimensions is
expressed as a subétantial dimension except the width of
each seal portions.

. When the'bag haVing afore-mentioned dimehsibns is
swelled after being filled with the content, the upper and
lower edges of the flat portion and the side portiop'enter
or shift to the upper surface_side.and lower.surfaée side
'of‘the.bag, so that the height_of the bag with the content
fiiled up is shorter than a vertical dimension of flat and
.side portions of the ©bag without the content. -The
difference of tﬁe height is equivalént to the horizontal
dimension of " the side portion. Accordingly, when the bag
" having  afore~mentioned dimensions | is filled up. with_
content, the bag shall take a shape of almost rectangular'
parallelepiped wheréin ‘the horizontal dimension of the flat
portion is 260 - 340 mm, the horizontal dimension of the
side portion is 180 - 260 mm, and the height is 230 - 480

mm. Therefore, when this bag is used as an inner bag, there
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can' be provided a bag—in—box' having a “slightly larger
dimension than that of the bag with the content filled up
therein, and haviﬁg a shape of rectangular parallelepiped.

Thus obtained bag%in—box havinél dimensions within
the specific range and having'a capacity of 20 iiters or sé
can be tightly and closely loaded onto a pallet 61 having
qimensions of 1100 mm by 1100 mm in such a ﬁanné: that
total 12 bag-iﬁ-boxes aré arranged in é form of 4 rows by 3
rows per every step on the pallet as shown in FIG. 8. In
- addition, as far as the dimeﬁsiohs of the bag-in-box are
’set within the above described ranges, - the shape of the
respectivg bag-in—boxes will not become too thin or too
slender but.becomeé compact, so that it is easy for a user
to grasp or. handle thé bag-in.—box. Each of the bag-in-box
has a suffic}en£ stability and high strength. In additioh,
the bagﬁin-box with afore-mentioned -dimensions has a shape
of a"rectangularf parallelepiped. Therefore, as shown in
FIG. 8, the bag-in-box can be piled—up on thé pallet 61 in
a well-crib form by’lchanging the- arranging direction per
every step, so that an-enfiré piled-up heap éan also éecﬁre
'a sufficient stability and high strength. .
| In a \case where: the capacity of the bag is.
required to be controlled within the range of the
respective dimensions, the capacity can be eésily
cqntrolled by qhanging.only vertical dimensions of the flat.

portion and the side portion.
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For examﬁie, when the horizontaI.dimension of the
flat portion 'is set at 300 mm which is expressed as a
_substantiél dimension except the width of the seal
portions, the horizontal dimension of the side portion is
set at 220 mm, ‘and each of the vertical dimension of the
flat portion aﬁd the side porfion is sét at 575 mm, there
can be provided a bag'having a capacity of 20 1liters, such
. thatlthe horizontal dimension of thelflat portion is 300mm,
the horizontal'dimension of the side portion is 220 mm, and
height is 334 mm at the time of the bag being swelled.
Then, this bag is accommodated within an outer box having
outer dimensions 6f' 320mm X 240mm X 390mm, thereby to form
a bag—in;box,

“In contrast to this, among the dimensions
described above, whén only the vertical dimensions of -the
flat portion and the side portion are changed to 491 mm
while the other djmensions'are'kept unchanged, there cén be
provided a bag hé%ing a ‘capacity of 15 1liters, such that
the hoiizontal dimension of the flat portion is BOdmm, the
horizontal dimensipn of the side portion is 220 mm; and
fheight‘ is 250 mm at the time of the bag being swelled.
“Then, this bag is accommodated within an,.outer' box having
outer dimensions of 320mm x 240mm X 300mm, thereby to form
another bag-in-box. |

In addition, among the dimensions described

'above, when only the vertical dimensions of the flat
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portion and the side portion are changed to .658 mm while
the other dimensiohs are .kept unchanged, there can be
provided a baé having a capacity of 25 'liters, such that
the horizontal dimension of the flaf.portion is 300mm, the ‘
horizon{:al dimension of the side portion ig 220 mm, and
height is 417 ‘mm at the time of the bag being swelled.
Thén, this bag is accommodated within an outer box having
outer dimensions of 320mm X 240mm X 470mm, theréby to form
étill another bag-in-box.

‘Also in a case where the capac_ity of the bag
according to this inventllion is set at about 10 1liters,
e.g., a range. of ‘about 5 t6 15 1l1liters, the dimensions of
the bag are preferably determ'ined in consideration of the
International = Standard of a 'pallet; From this point of
view, in a case whefe thé capacity of the bag is set at
about _10 liters, the horizontal dimension of the flat
portior; is preferably set at 190 - 270 mm, the horizonfal
dimensioﬁ of the side portion is prefexfably set ét 140 -
220 mm, and the respective vertical dimensions of the flat;
portion and the side portion are preferabiy set at 330 -
1600 mm. More preferably, the hdrizon'tal dimension of the
flat portion is set at 210- ~ 250 mm, the horizontal.
dimension of' the -side portion is set .at 160 - 200 mm, and
the respective vertical dimensions of the flat portion ar.i_d
the side po'rtilon are set at 330 - 600 mm. Each of the afore-

mentioned dimension is ‘expressed as a substantial dimension
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except the width 6f each seal portions.
When ‘the bag having afore-mentioned dimensions

is filled up with content, the bag shall take a shape of

" . almost rectangular parallelepiped wherein the horizontal

dimension _of: the flat portion is 190 - 270 mm, the
horizoﬁtal.dimension of the side portion“is 140 - 220 mm,
and thé heighﬁ is 110 - 460 mm. Therefore, when tﬁis bag is
used as an inner bag, £here can be provided a bag-in-box
having. a slightly .larger dimensiqns than those of the bag
after being swelled, and_.ha&ing a shape of rectangular
parallelepiped. |

Thus obtained bag-in-box having dimensions
falling within fhe specific range and having a capacity of
10 ~liters- or so. can be tightly and closely loaded on the
internationally standardized pallet in such a manner that
20 bag—in-bo}ies in total are arranged in -a form of 5 rows
by 4 rows per every step on the pallet; In addition, the
bag-in-box is formed to be compact, so that it-ié éasy for
a user to grasp or handle .the baé-in—box.

In addition, the bag-in-box has a sufficient
'stability and high sfrengfh.?Further, the bag-ianok can be
"piled~up on the pallet in a well-crib form by changing the
arranging direction per every step, so that an entire
pile@—up heap can also secure a sufficient stability and
high strength. |

Also in a case where the capacity of the bag
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having a capacity of 10 1itérs or so is required to be
controlled, the ééﬁacity can be easily controlled by
changing only vertical dimensions of the £flat portion and
the side portion. For example, when the horizontal
dimension of the £flat portion is set at 230 mm wﬁich is
expressed as a éubstantial dimension except the width of
the seal portiqns, the horizontal dimension of +the side
portion is set at 180 mm, and each of the vertical
dimensions of the flat portiqn and the side portion is set
~at 464 ﬁm, there can be provided a bag having a capacity of
10 liters, suéh that the horizontal dimension of the flat
portion is 230 mm, the horizontal dimension of the side
portion is 180 mm, and height is 266 mm at the time of the
bag qung swelledf Then, this bag is accommodated within an
outer box having outer dimensions of 250mmx 200mm X 320mm,
thereby to form a bag-in-box. |

In contrast to this, among the dimensioné
described above, Qhen only the vertical dimensions of the
flat portion and  the side portion are changed to 331 mm
while the other dimensions-are kept unchanged, there can be
{provided a:bag having a capacity of 5 liters, such that the
horizontal dimension of the flat portion is 230&m, the
horizontal diménsion of thé sidé portion is. 180 mm, .and
height is 133 mm after the bag being swelled. Then, this
bag is accommodated within an outer box 'having outer

dimensions of 250mm X 200mm X 190mm, thereby to " form
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anothér bag-in-boi.

In addition,- among the dimensions described
above, when only the vertical dimensions of 'the flat
portibn and the side portion are changed to 597 mm while
the other dimensions are kept unchanged, there ean be
provided a bag having a capacitf of 15 1liters, such that
the horizontal dimension of the flat portién is 230 mm, the
horizontal dimension of the side portion is 1BQ .mm) and
height is 399 mm after the bag being swelled. Then, this
bag is accommodated within an _outer box having outer
.dimensions of 250mm x 200mm X 450mm, théreby to form still
another bag-in-box.

As the outer box for accommodating the afore-
mentioned 'bag for the | bag-ih—box, . a conventionélly
available outer Sox for the bag-in-box can be used. A
typical example of the outer box for the bag-in~box is a
corrugated fibérbqérd box. However, whén .the' corrugated
fiberboard ng is -used, there may be a .case where powdery
papers are 'unavoidably generated and are 1liable to adhere
to an outer surface of the inner bag, or drift to
surroundings of the bag-in-box. 1In - this tase, it is
'preferable to use'a container composed of a materiai such
as plastic which is free from generating the'powdery paper.

In a 'case where the plastic container having an
excellent durability is .used as the outer. box, the outer

box shall not be discarded but shall be recovered, thus
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making.it possib1e~£o re-use the outer box repeatedly. The
re-used type outer:jbéx may pﬁeferably be formed _iﬁto a
- foldable "type. The foldable type outer bdx is suitable for
laccommodating an inner bag having é reiatively small
capacify' of 10 liters or less; such inner bag is commonly
used in a state of the bag being taken out from the outer
box in most cases. In additioﬁ, there may be  a case where
the foldable type container has insufficient light
shielding property. In suﬁh a éase, iﬁ is preferable to use
-an inngr bag composed of synthetic resin £ilm having‘ at
least one layer formed of metal foil such as aluminum foil.

A wall surface of the outer box is required to
be provided with an opening portion for protruding the
spout of the inner bag through the.opening"éortion. In view
of 'this, the wali surface of the outer box is commonly
provided with an unsealing assisting member such as
perforation. The ,opening portion is formed by uéing the
unsealing assisting member at the time whén the bég—in—box
is started to be uéed. |

This opening portion to be formed by 'using .the
unsealing assisting member ﬁay preferably haée a sufficient
size enabling fo draw oﬁt.bag body portion around the spout
in a sufficiént length when the spout is protruded from the
outer box through the opening portion. |

FIG. 9 shows a perspective view of the bag-in-box

202 formed by combining the outér box having such unsealing
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assisting member ‘and the bag for the bag-in-box of this
invention. As s'hqw'r"l in.FI.G. 9(A), the outer box 41 for the
bag-in-box is pfovided with an unsealing assisting member
43. As the unsealing_" assisting membér, "for example, a tear
tape can also be utilized in addition to the perforation as
shown in FIG. 9(Aa). |

Though it ié not shown,. a bag for a bag-in-box of
this' invention is accommodated within the outer box 41, and
the .'spout of the :bag is locate.d. just below thé. unsealing
assisting member 43 which is to be an opening _portion. The
spout .is required to be drawn out- from the openirig portion
after ‘the 'unsealihg, so that the spout is not fixed to ‘the
outer box. Though a material for constituting the outer box-.
is not pérticularly restricted, for example, corrugated
fiberboard or the like can be used as the material.

As shown in FIG. Q(ﬁ), when the afofe_—mentioned
bag-in-box 202 .:i_:s unsealed, the openir_lg portion _44 is
formed. In 'this regard, the shape of the opening port'ion is
not particularly restricted, and spe;:ific examples of 'such
shape may  include orbicularity, ellipsoid, quadrahgle, )
;hexagon and octagon_.. A diameter of thé operiing portion 44
shall have a size énabling to sufficientlf draw out the
spout 12 with a cap 13 thereon .and the bag body 1 around
the spout 12. | |

When the spout and the ‘bag body are drawn out

from the opening portion, the bag body 1 around the spout
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can bé formed in -a funnel 'shape, thereby to reduce the
.folds and crumples to be formed on the bag body. As the
result, ‘the residual content is easily collected into lthe
'épout, and is smoothly discharged. Therefore, the residual
cdntent hardly remains and pulsation of the content
scarcely occurs. In addition, the spout can be. gasily
handled as if it were a hose end, so that the user can
_easily grasp the spout, and easily control the pouring
direction of the éontent. Furthermore, the user_caﬁ easily
and visuvally confirm the amount of the residual content
remained in the vicinity éf the spout.
A length'g of fhe bag body around the spout to be
'drawn out from fhe opening portion may preferably be set at
50 mm or more, more preferably at 60 mm or more. Even
though the 1length e is set longer than a certaiﬁ length, a
better convepiehce of thé-bag can not always be obtained in
ﬁropoftion to the 1longer: lehgth, but the. spout rather
obstruct the box in handling or operation, and it becomes
neceséary'to greatly increase the size or diameter 4 of the
opening portion. From this point of view, the lengfh e of
?the bag body to be diawn out from the opening portion may
preferably bé set at 150 mm or less, more preferably at 100
mm or less.
A -concrete size of the diameter 4 enabling to
d;aw out the bag body 1 around the spouf_in.a-length of 50

mm or more, more preferably = 50 - 150 mm, shall be
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optionally deterﬁined.' However, 'when the diameter d is
commonly set at within a range of 50 - 150 mm, a pfoper
length of the bag body can be drawn out. In this regard,-
it should be noted that the term "diameter" in this
specification means "an ordinary diameter" in case of the
shape of the bpenin§ portion béing a circle, or meéns'
‘"a minor diameter" in case of the shape other than a circle.

According to the unsealing assisting member 43
shown in FIGS. 10 (A) and (B), a wall surface qf the outer’
box 41 can be radiall& torn from a point to be a center of
the opening portion, _and after the unsealing, fan-shaped
torn pieces 45 can .be remained at surrounding of .the
openin§ portion 44. |

In this case, the .bag body 1 arOun¢ the spout
drawn out from the opéning portion is supresSed or
supported by the fan-shaped forn pieces 45'reméined'at the
surrounaing of the .opening" portion, so that a position -of
the spout 12 can be advantagédusly sfabilized.

| FIGS. 11(A) - (C) respectively show perspective

views of the bag-in-box 204 formed by combining the 6uter
box 41 having such unsealing assisting member 43 and the
bag for the bag-in~bog of'this invention. As shown in FIG.
;1(A), at the top portion of the outer box 41, there is
provided a bilaEerally -pair of inner flaps 46, 46 and
another bilatérally pair of outer.  flaps 47, 47,

respectively. Each of the inner flaps 46, 46 is cut out in
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an almost circular aré form so as no; to Qbstruct the spout
12 and bag body 1 at the time when the spout 12 of the
inner bag accommodated in the outer box 41 and the bag body
1 around the.spout 12 are drawn from the opening portion.
When the inner flaps 46, 46 are closed, tﬁere is formed a
cut-quf portion ﬁaQing a shape of almost semi-circular.

In addition, one of the outer flaps 47 is
provided with: the unsealing assisting member 43 at a
portion against which the épout abuts; when the inner flaps
46, 46 and the-outer flaps 47, 47 afe closed in this order,
and subsequently the outer box is sealed without fixing the
spout tb the outer box, whereby a bag-in-box 204 as shown
in FIG. 11(B) can be' accomplished. Then, the opening
portion 44 having a predetermined size can be formed by
using this unsealing .assisting membef 43 of the bag-in-box
204, whereby the spout 12 and ﬁhe bag bodg 1 around. the
spout 12 can easily be drawn out through the opening
portion 44 as shown in FIG. 11(C).

It is also possible to combine afore-mentioned
outer box and a four-side seal type bag such as a flat bég
}to be used as an inner bag which can be manufactured by
seal working of the synthetic resin films. Also in case of
the bag-in-box composed bf such combination, the spout and
the bag body around the 'sﬁout cah easily be -dr;wn out
through the opening portion, whereby various effects can.

be obtained such that the amount of the residual content
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can be decreased, éhe pulsaﬁion of the effluent can be
prevented, also it becomes easy to con_trol the discharging
direction of the content and to visually confirm the amount
of the residual content. Further, a part of the seal
portions to be formed at the circumference of the four-side
seal type bag can be omitted by p_érforming a folding wdrk
of the synthetic resin film. |

Hereinbelow, the = present . invenfion will be
described in more detail with reference to following
“Experimental Examples and Comparaﬁive Example.

Experimental Example 1

A four-side seal type bag having a shape shown in
FIG. 1 was prepared. The bag has a capacity of 20 liters,
and has flat portions and side portions each composed of a
composite film having a laﬁinar 'cbnstructién of {15 u m;'
thick oriented nylon (ON)/20u m—.thiék polyethylene(PE)/60 g
m~thick linear lpw density polyethylene (LLDPE)} and a
.a single layer film composed of 60u'm-thick LLDPE.

The bag has following dimensions in terms of a
.substanfial dimension except the width of | the seal
’poétions. Namely, the horizontal dimension of the  flat
portion is 300 mm, the horizontal dimension of the side
portion is 220 mm,leach of vertical dimensions of the flat
portion and the side portion is 575 mm and the width of the
folded gusset is 110 mm.

In the triangular portion of top side, the
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length of the side along the top portion is 110 mm, the

length of the side. along the side portion is 131 mm, and
the angle 1lying between the .tog seal portion and the
oblique .seal portion is 50 degrees. On thé other hand, in
the fin portion of the boftom side, each of_the lengths of
the side along thé bottom portion an@ the length of the
side along the side portion is 110 mm, and the angle lying
between the bottom seal 'portion aﬁd the oblique seal
portion is 45 degrees.

This bag was then accommodated _within‘ an outer
box of private use for BIB (bag—in—ﬁox)'thereby to form a
BIB of Experimental Examﬁle 1. Next, the BIB was filled up
with water as cohtent, and then the content was_discharged .
frqm the spout_poréion. In the beginning of the discharging
operation, thé' operatiop was--performgd in such a manner
that the user held both ends of the box with his hands
while the bottdm, édge of the ﬁox was 'supported by being
abutted onto an edge of a vessel for receiving the
discharged wéter.‘ Subsequently, in accordance with the
decreasing of the residual _content, the user moderately
}inclined or tiltéd the box thereby to discharge the
content. In_tﬁe'final stage, - the user_hgid the béx with his
hands so as to keep the béx in a horizontal state while the
sﬁout.portion was kept so as to point just downward until
the effluent of water was completely breken or interrupted.

At a time just before the content of water was running
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short or used up, the user slightly swing the box from back
~to forth and to both sidds, thus enabling to easily
discharge the' water.  After the completion of the.
discharging water, the flap potions were opened and the
conditions of the bag was carefully pbservéd.-

As the result, judging from the box by appearance
thereof, the folded portion of the bag into which the
residual content remained was not observed at all. Further,
the empty bag was' taken 6ut from the outer box, and
reversed upside down. In this state, the residuél watef_
remained in the bag was discharged and received into a
beaker, then an amount qf _the. residual water was measured
‘by means of a measuring cylinder.

The afore-mentioned measuring operation . was
rebeated five ‘times. As the result, the amount of the
residual water fanged from substantially zero to 10 mi at
mosé, thus obtaining an excellent resuit. From ‘this result,
..the bag of this Example was confirmed to have an excellent
éonstruction into which the residual content would not
remained.

In this regard, the measufed residual coﬁtent. is
assumed to be formed by'.being collected the water adhered
to- the inner surface of the bag. |

Experimental Example 2

With respect to two kinds of the bags each having

a shape shown in FIG. 1 and respectively having a capacity
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of 10 liters- or. 5 1liters, thé same experiments as in
Experimental Examﬁle 1 were Fonduéted. As. the result,
substantially the same results were obtained.

The bag having a capacity of 10 liters used in the
experimental procedures comprised the flat portions and the
side portions each composed of two sheets of films as used
in Experimental Example 1.

The bag had following .dimensions in. terms_ of a
substantial dimension except the width of the seal
portions. Namely, théﬁ horizontal dimension of the flat
portion was 230 mm, the horizontal dimension of the side -
portion was 180 mm, each of vertical dimensions'of the flét
portion . and the side poftion was 464 mm and the width of .
'the félded gusset. was 90 mm.

In _the. fin portion of top side of the bag, the
length of the-'side along the top portion was 90 mm, the
length of the si@e along the side bortion was 108 mm, and
the angle 1lying bétween the top seal portion and ‘the
"oblique seal portion was 50 degrees. On the other ‘hand, in
the fin bortion of bottom side of the bag, each of the
Elengths of the side along the bottom portion and t@e length
of the side along the side portion was 90 mm, and the angle
lying between the bottom seal portion and the oblique seal
’portioﬁ was 45 degreeé.

On the other hand, the bag having a capacity of 5

liters used in the experimental procedures also comprised
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the fiat portions and the side portions each composed of
two sheets of ﬁilms as used in Expérimental Example 1.

The bag héd following dimensions in terms _of a
" substantial dimehsion except the width _of the -'seal
portions. Namely, thé horizontal dimension of the flat
portion was 230 mm, the horizontal dimension of the side
portion was‘180 mm, éach of vertical dimensions of the flat
portion and the +side portion was 331 .mm and. the width of
thé folded gusset was 90 mm.

In the fin portion of top side, the lehgth of the
side 'aiong the top portion was 90 mm, the length of the
side'along the side portion was 108 mm, and the angle lying
between the top seal portion and the oblique seal portion
. was 50 degrees. On the other hand, 'in the fih portion of
bottom side, each of the lengths of the side along the
bottom portion and- the length of the side along the side
portion was 90 mm, and the angle 1lying befween the bottom
séal portion and the oblique seal portion was 45 degrees.

Comparative Example 1

A flat pouch bag, which was available in a
market and had a capacity of 20.liters,'was prepared. This
bag was then accommodated within an outer box of private
use for BIB (bag-in-box) to form a BIB of Comparative
Example i. Next, the BIB was filled up with water. With
rgspect to thus formed BIB, tﬁe_:same experiments as in

Experimental Example 1 were conducted. Namely, the content
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of water .filled up in the bag-in-box was discharged from
"the flat pouch bag as an inner bag. |

As the result, however, the effluent of water was
not completely interrupted or broken even in a final stage
of the discharging water from the bag-in-box, and the
E—:ffluent of . water was continued endlessly. After the
effluent of water was completely interrupted, the cover of
the Dbox was opened and the conditions of the bag was
‘carefully observed. |

As the result, there could be observed that both
of the-' corner portions of the top surface side of the bag
and both of the corner portions of the bottom surface side
of the bag were folded wuniformly in a triangular' shape
into which no littlle amount. of the residual content was
remained. |

As 1is the same mann,er_in Experimental Example 1,‘
the i:es_iduai ‘water remained in the bag w'as discharged and
receivéd into a beaker, then an amount of the residual
water was measured by means of a measuring cylinder. The
afore-mentioned measuring operation was repeated five
'}times. As the result, the" amount of the residual water
was so large as to ‘range from 100 to 200 ml. In'_ this
regard, the reason why the wide variation of thé amounts of
the résidual was large is assumed that the shapes of the
triangular folded portioris formed at both' corner portions

of upper and bottom surface sides are not uniform, so that
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the amounts of water to be remained in the respective
‘folded portions are also largely scattered.

As described ébove,, according t0~_Ehe bag forf‘
bag-in-box of the present invention, each of the corner
portions of the bag having a columnar structure is provided
with an oblique seal portion formed by just like obliquely
cutting-off the respective corner porfions, so that the bag
‘shall take a shape close to cube _ér rectangular
parallelépiped. in addition, the_.inner bag is formed of
‘several sheets of synthetic resin films superposed to each
other so as to form a multiplex structure. Therefore, when
the bag is accoﬁmodatéd within an outer box, a dead'épace
is hardly formed between the outer box and the bag, and the
bag _aléo hardlf move within the box, so that the bag is
hard to cause a bursting due to the impact or wvibration,
and is also. hard to cause a'breakage due to the rubbing of
the innerl bég. Eqrther, the obliqué seal portion has a
stress-dispersing effect ‘with 'respect to the impact to be
applied to the bag, so .that the impact resistance of the
.bag body can also be improved.

| Further, the bag for- bag-in-box according to the
présent invention has a ' construction so that the 1liquid
contént_ filled in +the bag cannot enter the respective
corner portion. Thérefore, even if the respective corner
_portion is formed to be crumpled or bent at the time of

accommodating the bag in the outer box, there is no case



65

of the residual content being remained or stayed in ghe
corner portion,' Qo that the residual discharging property
of the bag;in-box can be improved. ' |

In particular, when an angle 1lying between the
top seal pqrtion and the oblique seal portion is set at 45
- 55 degrees, 'and an angle 1lying between the bottom seal
portion and the ob;ique seal portion is set at 40 - 50
degrees, the oblique seal portion can be provided along the
exact portion at which each of the corner portions of both
~top and Dbottom sides is crumpled‘ or bent, so that the
résidual content can be effectively prevented from being
remained in the corner portion while securing a maximum
filling-up éapacity,of the bag.

Théugh the t;ianéulaf fin portion formed bf
intercepting or isclating the respective corner portion
from the innér space of the bag is inherently an
unnecessary portiqn for the bag, the triangular fin portion
can be used for improving the.property of the bag. Namely,
when the opposing top poinfs of the Eorner portions formed
at front and back sides of the bag body are bonded to each
}other{ the tfiangular fin portion would not bbstruct .the
operations of the bag, and it becomes possible to prevent
rubbing, tear, or pin-hole.to be caused oﬁ a bag wall.

In addition, when the opposing triangular ' fin
portions of both front and back sides are partially bonded

to each other, or when a punched hole for engaging a hook
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thereto 1is formé.d ‘on the triangula_r fin portidn, the
linking fin portions or the punched hole can be used as a
hanger portion for hanginé or suspénding the inner bag.
Furthermore, the bag for the bag-in-box of this
invenfion shall take a  shape close td cube or rectangular
parallelepiped when the bag is filled with liquid content,.
so that ‘the bag is excellent in self-supporting property
and handling property.. In addition, whé_n a band-shaped

film segment or a gas-filled layer exténding toward the

vertical direction of the bag body is attached or provided'

on a shell po:;tion of the baig body, it becomes possible to
impar.t riglidity or stiffness to the shell po_rtilon of the
bag, so that the se-lf—supporting property of the baé can
be further impro\}ed, and it becomes possible to handle the
bag more easily.'

In the present invention, ‘when the bag is formed
so as to have a shapé of rectangular parallelepiped at tﬁe
time of the bag being filled with liquid content,. and the
horizontal dimension of the flat portion is set at 260 -

340 mm, the horizontal dimension of the side portion is set

;at 180 - 260 'mm, the vertical dimension of each of the

flat and side portions is set at 490 - 660 mm, each of the
dimensions being e_xpresséd as a substantial dimension which

is defined by subtracting a width of the seal po_rfion_ from

an actual dimension of each portion, or when the

horizontal dimension of the flat portion is set at 190 -
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270 mm, the horizontal dimension of the side portion is set
at 140 - 220 mm, the vertical dimension of each of the flat
and. side portions is 'set at 330 - 600 mm, each of the
dimensions being expressed as a substantial dimension which
is defined by subtracting a width of the seal portion from
an actual dimension of each portion, there can be provided
a bag-in-box which can be tightly and closely loaded or
piled on the internationally staﬁdardized_pallet, and has a
compact shape, high strength and an 'exéellent stability. In
addit_ion, even in a case where a ‘lot of the bag-in-boxes
are pilled-'-llxp on the pallet in a heap form, the entire
piled-up heap can also secure a sufficient stability and
high strength. |

On the other hand, the bag-in-box of this
‘invention is construdted by comprising an inner Dbag
composed of the bag fo;: the bag-in-box of this invention or
a four-side séal ‘type bag formed of synthetic resin film,
an outer box for accommodating the inner bag theréin, and a
means provided on the _outer box for forming an opening
portion enabling to draw ouf the bag body around the spout
}in a 1éngth of 50 mm or more, s0 'that the following wvarious
effects can be obtained such that the amount of the
residual content can be decreased, the pulsation of the
effluent can be prevented, also it becox-tges easy to .control
the discharging direction of the content and to visually

confirm the amount of the_residual content. In particular,
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when ° the fan-shaped torn pieces are remained at
surroundings of the opening portion, a position of the

spout can be effectively stabilized.
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WHAT IS CLAIMED IS:

1. A Dbag uséd as’ an inner 'bag for a bag-in-box
having an outer box and the inner bag accommodated within
the outer qu; which comprises:

a four-side;seal tfpe_ bag body composed of a
pair of opppsing flat portions constituting front and back
side portions df the bag body and +two side portions
cénnecting front and back side portions at both side ends
thereof and respectively haviﬁg folding 1lines along which
the side portions are folded inward;

obliqug seal . portions provided at respective
corner portions of the bag body; and |

triangular fin portions formed at respective
éo:nér portions of the bag body,

. wherein said flat . portions and said side
portions constituting the bag bddY are composed of at least
two sheets of synthefic resin films that are superposed to
each other in non-bonded étate,

whereinl said qblique seal portion is formed in
‘such a manner that the bég body is folded so as to provide
two side portions each having the folding line, between ,the
supgrposed pair of flat portions, then. opposing inner
surfaces of the bagl body are bonded to each other in a.
range from ah arbitrary point on top seal portion or bottom

. seal portion to another arbitrary point on a side seal
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portion so as to obiiquely connect said top seal portion or
bottom seal portibn and the 'side seal portion, thereby to
fdrm the oblique seal poréion having a stréight band-shape,
ahd | | |

Wherein said  triangular fin portion is formed by
being enclosed with the side seal portion, the oblique seal
portion apd one of the top seal portion.and bottom seal

portion on three sides.

2. A bag for the Sag4in-box acéofding to claim 1,
wherein each of said flat 'pdftions and said side portions
has a shape of  square or rectangle, and the bag takes: a
shape of cube or recténgular parallelepiped after the bag

is filled up with content.

3. A bag for the ﬁag-inebox éccording to claim 1,
wherein the afbitrary point .to be set on said top seal
portion or said bottom seal portion and to be a starting
point of said oblique seal portion is set within a range -
from a crossing point of said folding line of said side
}portion and said top seal portion or said bottom seal
portion to a point, on said top seal portion or said
bottom seal portipn, apart £rom the crossing point in a

length of 1 cm.

4, - A bag for the bag-in-box' according to claim 1,
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at front and back sides of the bag body are bonded to each

other.

5. A bag for the bag-in—bo# accordiné to claim 1,
wherein at 1least one band-shaped film segmenf extending
toward vertical direction of  the bag body is attached on
each of a pair . of flat' portions and. two side portions,

respectively.

h 6. A bag - for the_ bag-in-box according to claim 1,
wherein at least one béﬁd-shaped gas~filled layer e#tending
toward vertical direction of the bag body is provided on
each of a pair of .flat portions and two side portions,

respectively.

- 7. A bag 'for the bag-in-box according to claim 1,
wherein a bilateraily pair of hangef portions are formed on
at least one 0of said top and bottom sides of the bag body,
" said hanger portions being formed by bonding said opposing-
:triangular fin ﬁortions of both front and Baék sides fo
each other at the top portions of the corner portions, aﬁd
by further bonding said opposing triangular fin portions at'
another portion consisting of at least one portion on said

top seal portion or said bottom seal portion.
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8. A bag for the bag-in-box accordihg to claim 1,

wherein a punched hole is formea on at least one of the

triangular fin portions.

9. .A bag for the bag-in-box according to claim 1,
wherein said synthetic resin £film ' contains ét least one

‘metal foil layer.

10. A bag for the bag-in-box 'acpordihg to claim 1,
wherein an angle lying between the top seal portion and the
bblique seal portipn is 45 - 55 -degrees, and an angle lying
between the bottom seal portion and the oblique seal

portion is 40 - 50 degrees.

11. A bag for the .bag—in—box according. to claim 1,.
wherein horizontal dimension of the flat portion is 260 -
340 mm, ho:izohtal dimension of the side portion is 180 -
260 mm, vertical dimension of eéch of the flat and side
portions 1is _496 - 660 mm, each of said dimensions being
expressed as a substantial dimension whiéh is defined by
}subtracting width of Ehe seal portion from actual dimension
of each portion, and a shape of the bag after £filling ‘ﬁp

content therein is rectangular parallelepiped.

127 A bag for bag-in-box according to claim 1,

whereih horizontal dimension of the flét portion is 190 -
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270 mh, horizontal dimension of the side portion is 140 -
220 mm, vertical dimension of each of the flat and side
~portions is 330 - 600 mm, each of  said dimensions being
expressed as a sﬁbstantial dimension- which is defined. by
suﬁtracting width of thé seal portion from actual dimension
of each portion, and a shape of the bag’ after filling up

contentltherein is réctangular parallelepiped.

13. A bag-in-box cdmbrising:

an outer box;

a bag according to any one of claims 1 lto 12
which is accommodated within the outer box, and is used as
.an inner bag for storing content therein;

~a spout provided én the box, for pouring out the
-gontent stored in the bag; and

an unsealing- assisting . member provided on oﬂe
surf;ce portion -of the outer bag, for forming an opening
portion. having a .sufficient size enabling to draw out bag
body portion around the spout in-a length of 50 mm or more.
when the spout provided on the inner bag is protruded from

‘the outer box through the opening portion.

14. A bag-in-box according to claim. 13, wherein said
outer box is provided with an unSeaiing assisting member
for forming an opening portion having a sufficient size

enabling to draw out bag body portion around the spout in a



length of 50 - 150 mm.

15. A bag-in-box according to claim 13, wherein said
unsealing'aséistiné membef.is constructed so that, at time
of unse&liﬁg, one surfacé portion of the outer box can be
radially torn from a point to be a center of said opening
.portion thereby to form the opening portion and fan—sﬁaped
pieces, and after the unsealing, the fan~shaped pieces are

remained at surrounding of the opening portion.

16. A bag-in-box according to claim 13, wherein said
inner bag has a capacity of 5 - 25 liters, and said outer

box has a shape of cube or rectangular parallelepiped.

17. . A bag-infbox comprising:

én outer box;

a fﬁurﬁside-seal. type inner bag- accommodated
within said outer 'box( and is compo#ed of synthetic- resin
film; | |

a spout provided on said inner bag, for pouring
T'out the conteﬁt stored in said inner bag; and

an unéealing aséisting member provided on one
lsurfacé_l portion’ of said 'outer box, for forming an opening
portion having a sufficient sizel enablihg to draw out bag

body portion around the spdut in a length of 50 mm or more

when the spout provided on éaid inner bag is protruded f£rom



A

75

the outer box through the opening portion.

18. A bag-in-box according to claim 17, wherein said

inner bag is a flat bag.

19. A bag-in-box according to claim 17, wherein said
outer box is provided with an unsealing assisting member
for forming an opening portion having a sufficient size
enabling to draw out bag body portion around the.spout in a

length of 50 -~ 150 mm.

20. A bag-in-box accerding to claim 17, wherein said
unsealing assisting membe; is constructed so that, at time
of unsealing, one surface portion of the outer box can be
radially torn f_rom a point to be a center of said opening

portion therehy te form the opening portion and fan-shaped
pieces, and after: the unsealing, the fan-shaped pieces are

remained at surrounding of the opening portion.

21. A bag-in-box according to claims 17, wherein eaid
Einner bag has a cepacity of 5 - 25 1liters, and said outer

box has a shape of cube or recfangular parallelepiped.



