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(54) BAG-IN-CARTON AND METHOD OF AND APPARATUS FOR MANUFACTURING THE SAME

(57) A bag-in-carton (1) has a substantially rectan-
gular parallelopiped type carton body (2), an inner bag
(3), and a spout (5) provided on an inclined surface (29g)
of the carton body (2). The inner bag (3) is pasted on
adhesive regions (9) formed on the substantially whole
of each of the inclined surface (2g), a pair of opposite
surfaces (2b, 2d) adjacent to the inclined surface (29g),
and a side surface (2a). The inner bag (3) is also pasted
partially on a side surface (2¢) which is away from the
inclined surface (2g). When the content of the carton is
sucked out via the spout (5), the inner bag (3) is peeled
off gradually from the side surface (2c) out of the inner
surfaces of the carton (2), and deformed and moved
toward the spout (5).
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Description

BACKGROUND OF THE INVENTION

The present invention relates to a bag-in-carton
with a flexible inner bag adhered to inside surfaces of a
substantially rectangular parallelepiped carton, and a
method and device for forming the bag-in-carton.

As a liquid packaging container bag-in-cartons
have been conventionally used. The bag-in-carton usu-
ally has a rectangular parallelepiped having a flat bot-
tom panel, a top panel, and four flat side panels
between the bottom and the top panels. The inner bag
is adhered to the inside surfaces of the four side panels.
The bag-in-carton is generally used in packaging liquids
of low viscosities, such as juice, liquor, etc. Practically
when a content is discharged from the bag-in-carton, air
corresponding to a discharged amount of the content
enters the bag-in-carton.

When the bag-in-carton is used in packaging a lig-
uid of high viscosity, such as ink, or others, it is neces-
sary to draw the liquid through the pouring spout when
the liquid is discharged from the bag-in-carton. But it is
difficult to let air in the inner bag. Accordingly it is neces-
sary to deform the inner bag to decrease its volume cor-
responding to a discharge of the content in the inner
bag. The conventional bag-in-carton whose inner bag is
adhered to the four inside surfaces of the carton cannot
have the inner bag deformed when a content thereof is
discharged, which makes it impossible to use the bag-
in-carton as it is in packaging a liquid of high viscosity.

Furthermore, in using the bag-in-carton in packag-
ing ink for printing machines, the pouring spout of the
bag-in-carton is connected to the connector of a printing
machine to discharge the content of the bag-in-carton.

To meet the purpose of feeding a constant amount
of ink to a printing machine, it is necessary that an ink
feed amount per a unit hour is stably constant.

The conventional bag-in-carton cannot have
achievements to fulfill these functions, and the following
achievements are required.

1) The inner bag is deformed as ink is drawn out.
2) An ink feed amount is stably constant.

SUMMARY OF THE INVENTION

In consideration of these disadvantages the
present invention was made, and an object of the
present invention is to provide a bag-in-carton which
can suitably hold liquid of high viscosity, such as ink and
is deformed as the liquid of high viscosity is discharged
to thereby stably feed the ink, and a method and a
device for forming he bag-in-carton.

A first characteristic feature of the present invention
is a bag-in-carton comprising a substantially rectangu-
lar parallelepiped carton having a pouring spout mount-
ing panel; a flexible inner bag disposed in the carton, for
holding a content; and a pouring spout mounted on the
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pouring spout mounting panel of the carton and passed
through the inner bag and the pouring spout mounting
panel, the inner bag being adhered to insides of the car-
ton.

A second characteristic feature of the present
invention is the above-described bag-in-carton, wherein
the inner bag is fixed by an adhesive to, of insides of the
carton, a substantially entire surface of the inside of the
pouring spout mounting panel of the carton and sub-
stantially entire surfaces of the insides of a pair of the
opposed side panels which are adjacent to the pouring
spout mounting panel, the inner bag being gradually
released off the insides of the carton as the content is
discharged out of the inner bag.

A third characteristic feature of the present inven-
tion is the above-described bag-in-carton, wherein the
carton has one closed side portion and the other closed
side portion which are opposed to each other; the inner
bag has one seal-closed side portion and the other
seal-closed side portion which correspond respectively
to said one closed side portion of the carton and said
the other closed side portion thereof; and said one seal-
closed side portion of the inner bag has a shape corre-
sponding to that of said one closed side portion of the
carton.

A fourth characteristic feature of the present inven-
tion is the above-described bag-in-carton, wherein the
inner bag is formed of a tubular film which is prepared
by folding a sheet of film into a tubular shape and seal-
ing end edges thereof into a back sealed portion, the
back sealed portion of the tubular film is disposed inside
the panel of the carton opposed to the pouring spout
mounting panel.

Afifth characteristic feature of the present invention
is the above-described bag-in-carton, wherein the inner
bag is secured by an adhesive to, of insides of the car-
ton, a substantially entire surface of the inside of the
pouring spout mounting panel; the inner bag is adhered
to surfaces of a pair of opposed side panels of the car-
ton, which are adjacent to the pouring pout mounting
panel, except strips of the surfaces which are substan-
tially normal to a straight line interconnecting the pour-
ing spout and a remotest end part of the carton which
are remotest from the pouring spout, and are located at
a middle of the straight line, the inner bag is gradually
released off the insides of the carton as the content is
discharged.

A sixth characteristic feature of the present inven-
tion is the above-described bag-in-carton, wherein the
inner bag is secured by an adhesive to, of insides of the
carton, a substantially entire surface of an inside of the
pouring spout mounting panel; the inner bag is adhered
to surfaces of a pair of opposed side panels of the car-
ton, which are adjacent to the pouring pout mounting
side, except recesses in the surfaces which are
extended substantially parallel with a straight line inter-
connecting the pouring spout and a remotest end part of
the carton from the pouring spout, the inner bag is grad-
ually released off the insides of the carton as the con-
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tent is discharged.

A seventh characteristic feature of the present
invention is the above-described bag-in-carton, wherein
the inner bag is secured by an adhesive to, of insides of
the carton, a substantially entire surface of the inside of
the pouring spout mounting panel; the inner bag is
adhered to the insides of a pair of opposed side panels
of the carton, which are adjacent to the pouring spout
mounting panel, the inner bag being adhered to sub-
stantially entire surface of the insides of the pair of
opposed side panels on the side of the pouring spout
with respect to a substantial middle of a straight line
interconnecting the pouring spout and a remotest end
part of the carton which are remotest from the pouring
spout, and the inner bag being adhered to partially sur-
faces of the insides of the pair of opposed side panels
on the side of the remotest end part, the inner bag is
gradually released off the insides of the carton as the
content is discharged.

An eighth characteristic feature of the present
invention is the above-described bag-in-carton, wherein
the inner bag is fixed to a substantially entire surface of
an inside of the pouring spout mounting side panel of
the carton; the inner bag is adhered to the insides of a
pair of opposed side panels of the carton, which are
adjacent to the pouring spout mounting side panel, in
such a manner where the inner-bag adhering surfaces
have areas decreasing gradually from the pouring spout
to the remote end part, the inner bag is released off the
insides of the carton as the content is discharged.

A ninth characteristic feature of the present inven-
tion is a method for forming a bag-in-carton comprising
the step of adhering a flexible inner bag of tubular film
having openings on both ends to a carton blank for a
carton at a set position; the step of setting up the carton
blank into a rectangular parallelepiped carton so that
the carton has openings on both ends thereof; the step
of sealing one side opening of said inner bag arranged
in correspondence with one side opening of the carton
to form one side seal-closed portion; the step of closing
the one opening of the carton to form one side closed
portion; and the step of inserting a forming jig into the
inner bag through the other side opening of the carton
and through the other side opening of the inner bag,
pressing said one side seal-closed portion of the inner
bag against said one side closed portion of the carton
by the forming jig, and forming the shape of said one
side seal-closed portion of the inner bag in accordance
with that of said one side closed portion of the carton.

A tenth characteristic feature of the present inven-
tion is an apparatus for forming a bag-in-carton com-
prising means for setting up a carton blank for a carton
with a flexible inner bag of tubular film having openings
on both ends thereof into a rectangular parallelepiped
carton so that the carton has openings on both ends
thereof; means for sealing one side opening of the inner
bag arranged in correspondence with one side opening
of the carton to form one side seal-closed portion;
means for closing said one side opening of the carton to
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form one side closed portion; and a forming jig which is
to be inserted into the inner bag through the other side
opening of the carton and through the other side open-
ing of the inner bag and presses said one side seal-
closed portion of the inner bag against said one side
closed portion of the carton to form the shape of said
one side seal-closed portion of the inner bag in accord-
ance with that of said one side seal-closed portion of the
carton.

According to the first and the second characteristic
features of the present invention, when the content is
drawn out through the pouring spout, the inner bag
starts being released from the inner-bag adhering
regions provided partially on the surfaces remote from
the pouring spout attaching panel, and from the inner-
bag adhering regions provided on the substantially
entire inside surfaces of a pair of side panels opposed
to each other. As the content is drawn, the inner bag is
deformed and is moved to the pouring spout. The
releasable part of the inner bag is withdrawn into the
unreleasable part thereof to thereby discharge substan-
tially all the content through the pouring spout. During
this operation, the inner bag is uniformly deformed, with
a result that the content is supplied stably and con-
stantly.

According to the third characteristic, one seal-
closed end of the inner bag is in agreement with one
tight closed end of the carton, whereby the shape and a
volume of the inner bag can be retained constant.

According to the fourth characteristic feature of the
present invention, the back sealed portion of the tubular
film is relatively hard. Because of the back sealed por-
tion located on the inside surface of the panel opposed
to the pouring spout attaching panel of the carton, when
the content is drawn out through the pouring spout, the
inner bag can be deformed horizontally symmetrically
with respect to the pouring spout.

According to the fifth characteristic feature of the
present invention, when the content is drawn out
through the pouring spout, the inner bag starts being
released from the inner-bag adhering regions provided
on the inside surfaces of a pair of side panels of the car-
ton opposed to each other. As the content is drawn out,
the released part of the inner bag is deformed and
moved to the pouring spout to be withdrawn into the
unreleasable part of the inner bag which is adhered to
the carton to thereby drive out substantially all the con-
tent through the pouring spout. In this operation, on the
pair of the opposed side panels the release of the inner
bag starts on the side of the remote end part and fin-
ishes at the strips, whereby the inner bag is uniformly
deformed, and accordingly the content can be supplied
stably and constantly.

According to the sixth characteristic feature of the
present invention, the inner bag is adhered to the inside
surfaces of a pair of side panels except cuts extended
substantially parallel with a straight line interconnecting
the pouring spout and the remote end part of the carton
which is remotest from the pouring spout, the inner bag
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can be readily released on the side of the remote end
part on the pair of side panels when the inner bag is
released from the inside surfaces of the carton as the
content of the inner bag is decreased.

According to the seventh characteristic feature of
the present invention, the inner bag is adhered to the
substantially entire parts of the inside surfaces of the
pair of opposed side panels which (parts) are nearer to
the pouring spout with respect to the substantial middle
of a straight line interconnecting the pouring spout and
the remote end part of the carton which is remotest from
the pouring spout, and are partially adhered on the side
of the remote end part. Accordingly when the inner bag
is released from the inside surfaces of the carton as the
content of the inner bag is decreased, the inner bag can
be readily released from the pair of side panels first on
the side of the remote end part.

According to the eighth characteristic feature of the
present invention, the inner bag is adhered to the inside
surfaces of the pair of opposed side panels so that the
inner-bag adhering regions decrease an area gradually
from the side of the pouring spout to the side of the
remote end part, whereby the inner bag can be readily
released from the pair of side panels first on the side of
the remote end part when the inner bag is released from
the inside surfaces of the carton.

According to the ninth and the tenth characteristic
features of the present invention, one side seal-closed
portion of the inner bag is pressed against one side
closed portion of the carton by a having a jig, whereby a
bag-in-carton having the one side-closed portion of the
inner bag formed in accordance with the one side
closed portion of the carton can be formed.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is a side sectional view of the bag-in-carton
according to a first embodiment of the present invention
in its state where the bag-in-carton is filled with a con-
tent.

FIG. 1B is a side sectional view of the bag-in-carton
according to the first embodiment of the present inven-
tion in its state where the content is drawn out.

FIG. 2 is a diagrammatic perspective view of the
bag-in-carton.

FIG. 3 is a diagrammatic plan view of a carton blank
for the bag-in-carton, and a tubular film.

FIG. 4 is a diagrammatic plan view of the tubular
film to be adhered to the bag-in-carton.

FIG. 5A is a view of the tubular film in its sealed
state.

FIG. 5B is a view of the tubular film in its sealed
state.

FIG. 5C is a view of the tubular film in its sealed
state.

FIG. 5D is a view of the tubular film in its sealed
state.

FIG. 6 is the same view of bag-in-carton according
to another embodiment of the present invention as FIG.
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3.

FIG. 7A is a view of the bag-in-carton according to
a second embodiment set up in a forming step of the
bag-in-carton.

FIG. 7B is a view of the bag-in-carton according to
the second embodiment set up in a forming step of the
bag-in-carton.

FIG. 7C is a view of the bag-in-carton according to
the second embodiment set up in a forming step of the
bag-in-carton.

FIG. 7D is a view of the bag-in-carton according to
the second embodiment set up in a forming step of the
bag-in-carton.

FIG. 8A is a view of the bag-in-carton according to
the second embodiment in a forming step of the bag-in-
carton in which the pouring spout is attached.

FIG. 8B is a view of the bag-in-carton according to
the second embodiment in a forming step of the bag-in-
carton in which the pouring spout is attached.

FIG. 8C is a view of the bag-in-carton according to
the second embodiment in a forming step of the bag-in-
carton in which the pouring spout is attached.

FIG. 8D is a view of the bag-in-carton according to
the second embodiment in a forming step of the bag-in-
carton in which the pouring spout is attached.

FIG. 9A is a view of the bag-in-carton according to
the second embodiment in a forming step of the bag-in-
carton in which one seal-closed end is formed.

FIG. 9B is a view of the bag-in-carton according to
the second embodiment in a forming step of the bag-in-
carton in which one seal-closed end is formed.

FIG. 9C is a view of the bag-in-carton according to
the second embodiment in a forming step of the bag-in-
carton in which one seal-closed end is formed.

FIG. 9D is a view of the bag-in-carton according to
the second embodiment in a forming step of the bag-in-
carton in which one seal-closed end is formed.

FIG. 9E is a view of the bag-in-carton according to
the second embodiment in a forming step of the bag-in-
carton in which one seal-closed end is formed.

FIG. 10A is a view of the bag-in-carton according to
the second embodiment in a forming step of the bag-in-
carton in which one tight-closed end is formed.

FIG. 10B is a view of the bag-in-carton according to
the second embodiment in a forming step of the bag-in-
carton in which one tight-closed end is formed.

FIG. 10C is a view of the bag-in-carton according to
the second embodiment in a forming step of the bag-in-
carton in which one tight-closed end is formed.

FIG. 10D is a view of the bag-in-carton according to
the second embodiment in a forming step of the bag-in-
carton in which one tight-closed end is formed.

FIG. 11A is a side sectional view of the bag-in-car-
ton according to a third embodiment of the present
invention in its state where the bag-in-carton is filled
with a content.

FIG. 11B is a side sectional view of the bag-in-car-
ton according to the third embodiment of the present
invention in its state where the content is drawn out.
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FIG. 12 is a diagrammatic perspective view of the
bag-in-carton.

FIG. 13 is a diagrammatic plan view of a carton
blank for the bag-in-carton, and a tubular film.

FIG. 14 a diagrammatic perspective view of the
bag-in-carton according to a fourth embodiment of the
present invention.

FIG. 15 is a diagrammatic plan view of a carton
blank for the bag-in-carton, and a tubular film.

FIG. 16 is the same view of bag-in-carton according
to another embodiment of the present invention as FIG.
15.

FIG. 17Ais a view of inner-bag adhering regions of
the bag-in-carton according to further another embodi-
ment of the present invention and shows only a side
panel for convenience.

FIG. 17B is a view of inner-bag adhering regions of
the bag-in-carton according to further another embodi-
ment of the present invention and shows only a side
panel for convenience.

FIG. 17C is a view of inner-bag adhering regions of
the bag-in-carton according to further another embodi-
ment of the present invention and shows only a side
panel for convenience.

FIG. 17D is a view of inner-bag adhering regions of
the bag-in-carton according to further another embodi-
ment of the present invention and shows only a side
panel for convenience.

FIG. 17E is a view of inner-bag adhering regions of
the bag-in-carton according to further another embodi-
ment of the present invention and shows only a side
panel for convenience.

FIG. 17F is a view of inner-bag adhering regions of
the bag-in-carton according to further another embodi-
ment of the present invention and shows only a side
panel for convenience.

FIG. 18Ais a view of inner-bag adhering regions of
the bag-in-carton according to further another embodi-
ment of the present invention and shows only a side
panel for convenience.

FIG. 18B is a view of inner-bag adhering regions of
the bag-in-carton according to further another embodi-
ment of the present invention and shows only a side
panel for convenience.

FIG. 18C is a view of inner-bag adhering regions of
the bag-in-carton according to further another embodi-
ment of the present invention and shows only a side
panel for convenience.

FIG. 18D is a view of inner-bag adhering regions of
the bag-in-carton according to further another embodi-
ment of the present invention and shows only a side
panel for convenience.

FIG. 18E is a view of inner-bag adhering regions of
the bag-in-carton according to further another embodi-
ment of the present invention and shows only a side
panel for convenience.

FIG. 18F is a view of inner-bag adhering regions of
the bag-in-carton according to further another embodi-
ment of the present invention and shows only a side
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panel for convenience.

FIG. 19A is a view of inner-bag adhering regions of
the bag-in-carton according to further another embodi-
ment of the present invention and shows only a side
panel for convenience.

FIG. 19B is a view of inner-bag adhering regions of
the bag-in-carton according to further another embodi-
ment of the present invention and shows only a side
panel for convenience.

FIG. 19C is a view of inner-bag adhering regions of
the bag-in-carton according to further another embodi-
ment of the present invention and shows only a side
panel for convenience.

PREFERRED EMBODIMENTS OF THE INVENTION

A First Embodiment

The bag-in-carton according to a first embodiment
of the present invention will be explained with reference
to drawings attached hereto.

FIGs. 1 to 5 are views of the bag-in-carton accord-
ing to the first embodiment of the present invention.
FIG. 1A shows the bag-in-carton according to the first
embodiment which is filled with a content, and FIG. 1B
shows the bag-in-carton according to the first embodi-
ment with the content drawn out. FIG. 2 is a diagram-
matic perspective view of the bag-in-carton according to
the first embodiment. In FIGs. 1A, 1B and 2, the bag-in-
carton 1 comprises a substantially parllelepiped box-
shaped carton 2 as an outer container, and a flexible
inner bag 3 housed inside the carton 2. A content 4,
such as ink, is held in the inner bag 3. The carton 2
includes an inclined panel between two panels of the
rectangular parallelepiped and comprises four flat side
panels 2a, 2b, 2¢, 2d, a top and a bottom panels 2f, 2e,
and the inclined panel 2g formed between the side
panel 2a and the top panel 2f.

A pouring spout 5 is attached to the inclined panel
2g of the carton 2 in communication with the inner bag
3 and is closed by a cap 6. The pouring spout 5 has a
tubular portion 5a extended in the inner bag 3 and has
grooved passages 5b for passing the liquid formed in
the end part of the tubular portion 5a on the side of the
inner bag 3. Because of the passages 5b, even when,
for example, the end of the tubular portion 5a in the
inner bag 3 is blocked by the inner bag 3, the content 4
can be drawn out into the pouring spout 5 through the
passages 5b. A projection height of the pouring spout 5
beyond the carton 2 is so set that the cap 6 put on the
pouring spout 5 is within a region defined by an exten-
sion of the side panel 2a and an extension of the top
panel 2f. This arrangement permits a number of the
bag-in-cartons to be laid one on another and side by
side in rows and columns.

The inner bag 3 is adhered fixedly to parts of the
inside surfaces of the carton 2.

That is, as shown in FIGs. 1A to 3, the inner bag 3
is adhered to the substantially entire inside surfaces of
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the inclined panel (pouring spout attached panel) 2g,
the pair of the opposed side panels 2b, 2d which are
adjacent to the inclined panel 2g and the side panel 2a
adjacent to the lower edge of the inclined panel 2g. The
inner bag 3 may be adhered to the substantially entire
inside surfaces of the inclined panel 2g and the side
panel 2a at spots by an adhesive. The inner bag 3 is
adhered to the four corners of the side panel 2¢ of the
panels which are not adjacent to but remote from the
inclined panel 2g. FIG. 2 shows the inner-bag adhering
regions 9. FIG. 3 shows a carton blank 2' for the carton.
In FIG. 3, the cross-hatched region of the inner-bag
adhering regions 9 is a non-releasable region 9a, and
the parallel hatched regions of the inner-bag adhering
regions 9 are releasable regions 9b.

The inner bag 3 is thus adhered to the substantially
entire inside surfaces of the inclined panel 2g, a pair of
the side panels 2b, 2d and the side panel 2a below the
inclined panel 2g, and partially to the inside surface of
the side panel 2¢, whereby the inner bag 3 can be firmly
fixed in the carton 2. The inner bag 3 is adhered to the
inside surfaces of the carton 2 by a releasable adhesive.
As aresult, as the content is discharged and decreased,
the inner bag 3 is shrunk and easily released from the
carton 2.

The inner bag 3 is spot-adhered to the inside sur-
face of the side panel 2¢ at inner-bag adhered regions 9
provided on the four corners thereof. When the content
4 is discharged through the pouring spout 5, the inner
bag 3 is gradually deformed to move toward the pouring
spout 5. At this time, the inner bag 3 is released first
from the side panel 2¢, which is remote from the pouring
spout 5, and the spot-adhesion of the inner bag 3 to the
inside surface of the side panel 2¢ facilitates easy
release of the inner bag 3 off the side panel 2¢c. The
inner-bag adhering regions 9 on the side panel 2c may
be square as shown in FIG. 2 or rectangular.

Then, a method for forming the bag-in-carton 1 hav-
ing the above-described structure will be explained.
First, a cardboard is punched in a prescribed shape as
shown in FIG. 3 to prepare a carton blank 2' having pan-
els 2a'-2h' to be set up into the carton. The inner-bag
adhering regions 9 are formed on the inside surface of
the panels 2a’, 2b', 2¢', 2d', 2g’ (which are to be the side
panels 2a, 2b, 2¢, 2d and the inclined panel 2g). While
the carton blank 2' is being formed, as shown in FIG. 4,
a sheet film is folded into a tubular shape and back-
sealed at end portions to form a back sealed portion 16.
The folded film is cut into tubular films 3' of a required
length (whose top and bottom ends will be sealed in a
later step into the inner bags).

Then, an adhesive, e.g., an emulsion-type adhe-
sive, as of vinyl acetate group, acryl copolymer group,
vinyl acetate-acryl copolymer group, modified ester acr-
ylate copolymer group, etc., is applied to the inner-bag
adhering regions 9 which are formed on the substan-
tially entire inside surfaces of the panels 2a’, 2b’, 2d' and
29’ of the carton blank 2. The adhesive is applied to the
inner-bag adhering regions 9 formed partially on the
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side panel 2¢' and a glue margin 2h’' of the carton blank
2'. A glue margin 2i' of the carton blank 2' is folded
inside when the carton blank 2' is set up, and a hot-melt
adhesive, as of ethylene-vinyl acetate copolymer group,
polyvinyl acetate group, polyamide group, polyethylene
group, styrene-butadiene copolymer group, styrene-iso-
butylene copolymer group, polyisobutylene group, poly-
ester group, etc., is also applied to the glue margin 2i'.
The emulsion-type adhesive is also applied to the back
surface of the glue margin 2h'.

Then, as shown in FIG. 3, the tubular film 3' is
adhered to the panels 2a’', 2d', 2¢' of the carton blank 2
by means of an adhesive. The tubular film 3' is so
arranged that the back-sealed portion 16 is in abutment
on the side panel 2¢c and is opposed to the pouring
spout 5 when the carton blank 2’ is set up. Then, the
side panels 2b', 2¢' are folded on the tubular film 3" and
barrel-sealed. The panels 2b’, 2¢’ and the glue margin
are adhered to the tubular film 3, and the panels 2b’ are
adhered. Thus flat bag-in-carton before set up is
formed.

Then, the flat bag-in-carton 1 is fed to the setting-up
step portion and the loading step portion, and is set up
there into a rectangular parallelepiped and completed.
Then, a pouring spout attached portion 15 (FIG. 3) of
the carton blank 27 is punched, and the pouring spout 5
is attached. Then, the upper end of the tubular film 3' is
seal-closed.

This seal closing operation is conducted as shown
in FIGs. 5A to 5D (in FIGs. 5A to 5D the carton is shown
simplified for easy understanding). That is, as shown in
FIG. 5A, the end of the tubular film 3’ opened in a rec-
tangular parallelepiped is closed as shown in FIG. 5B,
and the end is sealed horizontally to form a first seal 10.
Then, the first seal 10 is pressed flat as shown in FIG.
5C to form triangular flaps 11 on both sides. The bottom
sides of the triangular flaps 11 are sealed to form sec-
ond seals 12, and the triangular flaps 11 are folded
inward as shown in FIG. 5D, whereby the tubular film 3’
is set up with the end of the tubular film 3’ are sealed.
Because of the second seals 12 on the bottom sides of
the triangular flaps 11, the inner bag 3 is free from its
content entering the triangular flaps 11 and trapped
there with a result that a large amount of the content
resides. The second seals 12 have reinforcing effect,
and also functions to retain the inner bag 3 substantially
rectangular parallelepiped. It is possible to deform
entirely the inner bag 3 in good shape when a content is
drawn out.

After the tubular film 3' is set up with the upper end
of the tubular film 3' sealed, the top of the carton blank
2'is set up.

Then, the lower end of the tubular film 3’ is sealed in
the same way as the upper end thereof, and then the
bottom of the carton blank 2’ is set up. And the bag-in-
carton 1 accommodating the inner bag 3 in the carton 2
is set up. This process can be conducted by the conven-
tional bag-in-carton forming technique, and the forming
equipments, etc. are not explained. Finally a content 4,
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such as ink or others, is loaded in the bag-in-carton 1,
and the bag-in-carton 1 has the state shown in FIG. 1A.

In using the bag-in-carton filled with a content 4, as
shown in FIGs. 1A and 1B, the bag-in-carton is seton a
machine, such as a printing machine or others, with the
pouring spout directed downward, and the pouring
spout is connected to a connector (not shown) of draw-
ing means belonging to the machine. The content 4 is
drawn and discharged through the pouring spout 5. At
this time, the inner bag 3 starts being released from the
inner-bag adhering regions 9 on the side panel 2c,
which are spot-adhesions, and then from the pair of
opposed side panels 2b, 2d. As the content 4 is drawn,
the released parts of the inner bag 2 is deformed as
shown by the two-dot lines 21a, 21b in FIG. 1B and is
displaced to the pouring spout 5, whereby the content 4
can be discharged in a stably constant amount without
letting air into the inner bag 3. Finally the released part
of the inner bag 3 is withdrawn into the unreleasable
part thereof, which is fixed to the inside surfaces of the
carton 2 and are substantially a rest half of the inner bag
3, and almost all the content is discharged.

Next, the adhesive strength of the releasable part
9a and the unreleasable part 9a will be explained.

Adhesive strengths of the releasable part 9b and
the unreleasable part 9a are substantially as follows.

An adhesive strength (a force (gf) 15 mm-width
samples required to be released when subjected to a
tensile test at the room temperature) is

a strength of the releasable part 9b at the start of
the release: about 470 gf

an adhesive strength of the releasable part 9b:
about 210 of .

It is preferable that the unreleasable part 9a has a
higher adhesive strength than that of the releasable part
9b.

As described above, according to the present
embodiment, when the content 4 is drawn out through
the pouring spout 5, the inner bag 3 starts being
released first from the inner-bag adhering regions 9, to
which the inner bag 3 is spot adhered, and then from the
inside surfaces of the one pair of the side panels 2b, 2d,
and is gradually deformed and displaced to the pouring
spout 5. Then, the released part of the inner bag 3 is
withdrawn into the unreleasable part thereof, whereby
substantially all the content 4 can be drawn out through
the pouring spout 5.

The inner bag 3 is gradually released from the
inside surfaces of the carton 2 as the content 4 is
decreased, whereby the inner bag 3 is kept from being
excessively released to adversely contact tightly the
unreleasable part thereof, confining the content 4.

The pouring spout 5 is located substantially at the
center of the inclined panel 2g. The back sealed portion
16 on the inner bag 3 is located at a position where the
portion 16 abuts on the side panel 2¢, and is opposed to
the pouring spout 5, i.e., is located substantially at the
center of the side panel 2¢. This arrangement enables
the content 4 of the inner bag 3 to be driven to the pour-
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ing spout without failure when the inner bag 3 is
deformed, displaced to the pouring spout 5 as the con-
tent 4 is drawn out.

That is, the back sealed portion 16 of the inner bag
3, which is harder than the rest part of the inner bag 3,
tends to hinder the deformation when the inner bag 3 is
deformed. Accordingly in a case where the back sealed
portion 16 abuts on, e.g., the side panel 2b, which is
adjacent to the inclined panel 2g (the pouring spout
attached panel), the back sealed portion 16 hinders the
deformation of the inner bag 3 as a result the inner bag
3 may be deformed horizontally unsymmetrically with
respect to the pouring spout 5.

According to the present invention, because the
back sealed portion 16 is located opposed to the pour-
ing spout 5, the inner bag 3 can be deformed horizon-
tally symmetrically with respect to the pouring spout 5
as the center, whereby the content 4 of the inner bag 3
can be smoothly sent out to the pouring spout without
unsymmetrical deformation.

Next, another embodiment of the present invention
will be explained with reference to FIG. 6. The embodi-
ment shown in FIG. 6 is substantially the same as the
embodiment shown in FIGs. 1A to 5D except that the
inner-bag adhering regions have different shapes from
those of the embodiment shown in FIGs. 1A to 5D.

As shown in FIG. 6, on the panels 2b', 2d' (which
are to be a pair of side panels 2b, 2d) of a carton blank
2', inner-bag adhering regions 9 have concavities 23a
and convexities 23b on the boundaries, and the bound-
aries of the inner-bag adhering regions 9 on the panels
2b', 2d’ are concave and convex.

It is preferred that the convexities and concavities
23a, 23b of the inner-bag adhering regions 9 on the
panels 2b', 2d' are formed in parts which are remotest
from a pouring spout 5. When the content 4 is drawn out
through the pouring spout 5, the inner bag 3 starts being
released from the parts of the pair of side panels 2b, 2d
which are remotest from the pouring spout 6, and the
concavities and convexities 23a, 23b formed in the
remotest parts of the inner-bag adhering regions 9 from
the pouring spout 5 enables the inner bag 3 to smoothly
start the release.

In the above-described embodiments, the pouring
spout 5 has the cylindrical portion 5a extended in the
inner bag 3, but the pouring spout 5 is not limited to this
structure. The pouring spout 5 may be a usual one with-
out the cylindrical portion 5a. It is possible that a suita-
ble passage member (e.g., a rod-shaped member or
others of H-shaped section) which can ensure a pas-
sage for a content to pass through when the releasable
part of the inner bag 3 is withdrawn into the unreleasa-
ble part thereof is provided in the bottom of the inner
bag 3.

In taking out the content 4, the case that the bag-in-
carton 1 is set on a machine with the pouring spout 5
faced downward has been explained, but the state is not
essential. Depending on machines, the bag-in-carton 1
may be set suitably with the pouring spout 5 faced
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upward or sidewise. By setting the bag-in-carton 1 on a
machine with the pouring spout 5 faced upward, run of
the content from the pouring spout 5 can be prevented.

As described above, according to the present
invention, the inner bag 3 can be firmly fixed inside the
carton 2 before the content 4 is drawn out, and as the
content 4 is drawn out, the inner bag 3 can be released
from the inside surfaces of the carton to be deformed to
the pouring spout 5. The releasable part of the inner
bag 3 is withdrawn into the unreleasable part thereof,
whereby substantially all the content 4 can be drawn out
through the pouring spout 5 without failure. The inner
bag 3 is gradually released from the inside surfaces of
the carton 2, whereby the releasable part of the inner
bag 3 is brought into tight contact with the unreleasable
part thereof, confining the content.

A Second Embodiment

A second embodiment of the present invention will
be explained with reference to the drawings.

FIGs. 7A to 10D show the second embodiment.
The bag-in-carton according to the second embodiment
is substantially the same as the bag-in-carton according
to the first embodiment shown in FIGS. 1A to 3, and the
same members are represented by the same reference
numerals to omit their detailed description.

Then, a method for forming the bag-in-carton
according to the second embodiment will be explained
with reference to FIGs. 3, 4 and FIGs. 7A to 10D. First,
as shown in FIG. 3, a cardboard is punched into a
required shape to prepare a carton blank 2' to be set up
into a carton 2. Inner-bag adhering regions 9 are pro-
vided on the inside surfaces of panels 2a’, 2b', 2¢', 2d',
29’ of the carton blank 2' (which are to be side panels
2a, 2b, 2¢, 2d and the inclined panel 2g of the carton 2).
While the carton blank 2' is being formed, as shown in
FIG. 4, a sheet film is folded into a tubular shape and
back-sealed at end portions to form a back-sealed por-
tion 16. The folded film is cut into a tubular film 3’ of a
required length (whose top and bottom ends will be
sealed in a later step into the inner bag).

Then, an adhesive, e.g., an emulsion-type adhe-
sive, as of vinyl acetate group, acryl copolymer group,
vinyl acetate-acryl copolymer group, modified ester acr-
ylate copolymer group, etc., is applied to the inner-bag
adhering regions 9 which are formed on the substan-
tially entire inside surfaces of the panels 2a’, 2b’, 2d' and
29’ of the carton blank 2. The adhesive is applied to the
inner-bag adhering regions 9 formed partially on the
side panel 2¢’ and a glue margin 2h’ of the carton blank
2'. A glue margin 2i' of the carton blank 2' is folded
inside when the carton blank 2’ is set up, and a hot-melt
adhesive, as of ethylene-vinyl acetate copolymer group,
polyvinyl acetate group, polyamide group, polyethylene
group, styrene-butadiene copolymer group, styrene-iso-
butylene copolymer group, polyisobutylene group, poly-
ester group, etc., is also applied to the glue margin 2h'.
The emulsion-type adhesive is also applied to the back
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surface of the glue margin 2h'.

Then, as shown in FIG. 3, the tubular film 3' is
adhered to the panels 2a’, 2d', 2g’ of the carton blank 2’
by means of an adhesive. The tubular film 3' is so
arranged that the back-sealed portion 16 is in abutment
on the side panel 2¢c and is opposed to the pouring
spout 5 when the carton blank 2’ is set up. Then, the
side panels 2b', 2¢' are folded on the tubular film 3" and
body-sealed. The panels 2b’, 2¢’ and the glue margin
are adhered to the tubular film 3, and the panels 2b’ are
adhered. Thus flat bag-in-carton before set up is
formed. Then, the flat bag-in-carton 1 is sent to the set-
ting up and charging step portion to be set up and
charged with a content. The bag-in-carton setting up
step will be explained with reference to FIGs. 7A to 10D.

First as shown in FIG. 7A, the bag-in-carton 1 is set
up into a rectangular parallelepiped one, supported by a
support 27. At this time, openings are formed on both
sides of the bag-in-carton 1 (both the upper and the
lower sides), and openings are formed in both sides of
the inner bag 3. In FIG. 7A, the carton 2 has a plurality
of side panels 24 on one side opening and a plurality of
side panels 25 on the other side opening.

Then, as shown in FIG. 7B, a pair of arms 28 is low-
ered through the upper opening (one side opening) of
the carton 2. Then, the pair of arms 28 is advanced into
the inner bag 3 to expand the inner bag 3. Next, the
other side panels 25 are expanded by arms not shown
(FIG. 7C).

Next, as shown in FIG. 7D, a female die 29 is low-
ered through the one side opening of the carton 2 and is
advanced into the inner bag 3. Then, a male die 30 is
brought near the female die 29, and a pouring spout
attached portion 15 (see FIG. 3) is punched between
the female die 29 and the male die 30 in an inclined
panel 2g of the carton 2.

Then, as shown in FIG. 8A, photoelectric tube 31 is
brought near the punched pouring spout portion 15 to
detect whether or not the pouring spout portion 15 has
been punched. Next, as shown in FIG. 8B, a pouring
spout holding unit 32 holding a pouring spout 5 is low-
ered into the inner bag 3 through the one side opening
and is further moved to the pouring spout attached por-
tion 15 to mount the pouring spout 5.

Next, as shown in FIG. 8C, it is detected by the pho-
toelectric tube 33 whether or not the pouring spout 5
has been attached. Next, as shown in FIG. 8D, a super-
sonic wave oscillator 34 is brought near to the pouring
spout 5. Simultaneously therewith a supersonic wave
receiver 35 is lowered into the inner bag 3 through the
one side opening of the carton 2. In this state, super-
sonic waves are outputted by the supersonic wave oscil-
lator 34 to supersonic wave-seal the pouring spout 5 to
the inside surface of the inner bag 3 to be secured o the
carton 2.

Then, as shown in FIG. 9A, a pair of arms 41 is low-
ered through one side opening of the carton 2 and is
advanced into the inner bag 3 to expand the inner bag
3. Simultaneously therewith, a pawl unit 42 is brought
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near the carton 2 to expand the respective panels 24 on
one side of the carton 2.

Then, as shown in FIG. 9B, a pair of seal arms 44 is
lowered through one side opening of the carton 2 and is
advanced into the inner bag 3 to expand one side open-
ing thereof. Simultaneously therewith, a pair of press
levers 46 and a pair of seal bars 47 as shown in FIG. 9E
are brought near one end opening of the inner bag 3,
and one end opening of the inner bag 3 expanded by
the pair of seal arms 44 is pressed first by the pair of
press bars 46. Next, the pair of seal bars 47 seal one
end opening of the inner bag 3. A first sealed portion 10
is formed in one end opening of the inner bag 3. FIG. 9E
shows the inner bag as viewed in the direction of the
arrow E in FIG. 9B.

Next,, as shown in FIG. 9C, the first sealed portion
10 formed in one end opening of the inner bag 3 is
cooled by a cooling bar (not shown). Then, as shown in
FIG. 9D, a holding plate 48 having a pair of side plates
is disposed on the upper surface of the first sealed por-
tion 10.

Then, a pair of presser plates 49, 49 are pressed
against the pair of side plates to press a pair of triangu-
lar flaps formed on one side of the inner bag 3. Air in the
triangular flaps 11 is thus exhausted.

Next, as shown in FIG. 10A, a pair of seal bars 51
are brought near the triangular flaps 11, and then bot-
toms of the triangular flaps 11 are sealed by the seal
bars 51 to form second sealed portions 12 which are
perpendicular to the first sealed portions 10. Thus, one
side seal-closed portion 3a of the inner bag 3 is formed
at one end of the inner bag 3.

Next, as shown in FIG. 10B, the pair of triangular
flaps 11 and the respective panels 24 on one side of the
inner bag 3 are sequentially folded, and the respective
panels 24 are adhered and the shape thereof is formed
between the presser plate 54 disposed above the car-
ton 2 and a forming carrier 53 advanced into the inner
bag 3 through the lower opening (the other end open-
ing).

Then, as shown in FIG. 10C, all the panels 24 on
one end are folded, and one end of the carton 2 is
adhered and the shape thereof is formed between a
presser plate 56 disposed above the carton 26 and a
forcing carrier 55 advanced into the carton 2 through the
other end opening. The one end of the carton 2 is thus
tight closed to form one side closed portion. In this case,
the one side closed portion of the carton 2 has a top
panel 2f, and an inclined panel 2g which is inclined to
the top panel 2f and having the pouring spout 5
attached to.

Next, as shown in FIG. 10D, a presser plate 58 is
disposed above the one side closed portion of the car-
ton 2. On the other hand, a forming jig 57 having a top
panel presser surface 57f corresponding to the top
panel 2f, and an inclined panel presser surface 57f cor-
responding to the inclined panel 2g is advanced into the
inner bag 3 sequentially through the other end opening
of the carton 2 and then through the other end opening
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of the inner bag 3. In this state, the forming jig 57
presses the one side seal-closed end 3a of the inner
bag 3 closed by the first and the second sealed portions
10, 12 against the one side closed portion of the carton
2. A pressing force of the forming jig 57 at this time is
born by the presser plate 58.

By thus pressing the one side seal-closed portion
3a of the inner bag 3 against the one side seal-closed
portion of the carton 2 by the forming jig 57, the one side
seal-closed portion 3a of the inner bag 3 can formed in
a uniform, constantly stable shape in accordance with a
shape of the one side closed portion (corresponding to
the top panel 2f and the inclined panel 2g).

Generally only sealing one end of the flexible inner
bag 3 and accommodating the one side seal-closed
portion 3a of the inner bag 3 in the carton 2 adversely
permits the one seal-closed portion 3a to take various
shapes with a result that the inner bag 3 have various
capacities.

Unless the inner 3 bag is accommodated in a con-
stantly stable shape, after a content of the inner bag 3 is
discharged, the inner bag 3 has much residue of the
content. As a result, the inner bag 3 adversely has vari-
ous volumes.

In the present invention, the one side seal-closed
portion 3a of the inner bag 3 is formed by the forming jig
57 in accordance with a shape of the one side closed
portion 2f, 2g of the carton 2, whereby the one side
seal-closed portion 3a of the inner bag 3 can be formed
with good precision, and accordingly the inner bag 3
can have a constant volume. On the other hand, the
inner bag 3 is accommodated in a regular, constantly
stable shape, whereby the inner bag can have less
residual content. Accordingly a certain amount of con-
tent can be held in the inner bag with good precision.
Furthermore, the pouring spout 5 is attached to the
inclined panel 2g of the carton 2, and the part of the one
side seal-closed portion 3a of the inner bag 3 corre-
sponding to the inclined panel 2g of the carton 2 can be
formed in a uniform, constantly stable shape in accord-
ance with a shape of the inclined panel 2g by the
inclined presser plate 57g of the forming jig 57. Next,
the other end opening of the inner bag 3 is sealed in the
same way, and the other side seal-closed portion (hav-
ing the same structure as the one side seal-closed por-
tion 3a) is formed, and then the other end of the carton
2 is tight-closed to form the other side closed portion 2e.
The bag-in-carton 1 comprising the carton 2 accommo-
dating the inner bag therein is thus set up.

These steps can be carried out by the conventional
bag-in-carton forming technique, and the detailed
description of the forming equipment is omitted. Finally
a content, the bag-in-carton 1 is charged with a content,
such as ink, and has a state shown in FIG. 1A.

In using the bag-in-carton filled with a content 4, as
shown in FIGs. 1A and B, the bag-in-carton is set on a
machine, such as a printing machine or cthers, with the
pouring spout directed downward, and the pouring
spout is connected to a connector (not shown) of draw-
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ing means belonging to the machine. The content 4 is
drawn and discharged through the pouring spout 5. At
this time, the inner bag 3 starts being released from the
inner-bag adhering regions 9 on the side panel 2c,
which are spot-adhesions, and then from the pair of
opposed side panels 2b, 2d. As the content 4 is drawn,
the released parts of the inner bag 2 is deformed as
shown by the two-dot lines 21a, 21b in FIG. 1B and is
displaced to the pouring spout 5, whereby the content 4
can be discharged without letting air into the inner bag
3. Finally the released part of the inner bag 3 is with-
drawn into the unreleasable part thereof, which is fixed
to the inside surfaces of the carton 2 and are substan-
tially a rest half of the inner bag 3, and almost all the
content is discharged.

Next, the adhesive strength of the releasable part
9a and the unreleasable part 9a will be explained.

Adhesive strengths of the releasable part 9b and
the unreleasable part 9a are substantially as follows.

An adhesive strength (a force (gf) 15 mm-width
samples required to be released when subjected to a
tensile test at the room temperature) is

a strength of the releasable part 9b at the start of
the release: about 470 gf

an adhesive strength of the releasable part 9b
about 210 ¢f .

It is preferable that the unreleasable part 9a has a
higher adhesive strength than that of the releasable part
9b.

As described above, according to the present
embodiment, the one side seal-closed portion 3a of the
inner bag 3 is formed by means of the forming jig 57
having the top panel presser surface 57f and the
inclined panel presser surface 57g in accordance with a
shape of the one side closed portion defined by the
inclined panel 2g and the top panel 2f, whereby the one
side seal-closed portion 3a of the inner bag 3 can be
formed with high precision, and accordingly the inner
bag 3 can have a constant volume. Because of the sec-
ond sealed portion 12 provided on the proximal ends of
the triangular flaps 11, which are normal thereto, the
content is prevented from being confined in the triangu-
lar flaps 11, without a result that more of the content
resides. The second sealed-portion 12 has a function of
reinforcement, whereby the inner bag 3 can be retained
substantially rectangular parallelepiped. When a con-
tent is drawn out, the inner bag can be generally
deformed in good shape.

In the above-described embodiments, the pouring
spout 5 has the cylindrical portion 5a extended in the
inner bag 3, but the pouring spout 5 is not limited to this
structure. The pouring spout 5 may be a usual one with-
out the cylindrical portion 5a. It is possible that a suita-
ble passage member (e.g., a rod-shaped member or
others of H-shaped section) which can ensure a pas-
sage for a content to pass through when the releasable
part of the inner bag 3 is withdrawn into the unreleasa-
ble part thereof is provided in the bottom of the inner
bag 3.
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In taking out the content 4, the case that the bag-in-
carton 1 is set on a machine with the pouring spout 5
faced downward has been explained, but the state is not
essential. Depending on machines, the bag-in-carton 1
may be set suitably with the pouring spout 5 faced
upward or sidewise. By setting the bag-in-carton 1 on a
machine with the pouring spout 5 faced upward, run of
the content from the pouring spout 5 can be prevented.

Furthermore, the inner bag 3 can be accommo-
dated in a constantly stable shape, whereby less of the
content resides after discharged.

According to the present invention, the one side
seal-closed portion 3a of the inner bag 3 can be formed
by the forming jig 57 in accordance with the one side
closed portion defined by the top panel 2f and the
inclined panel 2g of the carton 2, whereby the inner bag
3 can have a substantially constant volume with high
precision.

The inner bag 3 can be accommodated constantly
stable. When the content 4 is drawn out, the inner bag 3
can be generally deformed in good shape, and less of
the content resides.

A Third Embodiment

Next, a third embodiment of the present invention
will be explained with reference to the drawings.

FIGs. 11A to 13 show the bag-in-carton according
to the third embodiment of the present invention. FIG.
11 shows the bag-in-carton in a state where the bag-in-
carton is filled with a content, and FIG. 11B shows the
bag-in-carton in a state where the content is drawn out.
FIG. 12 is a diagrammatic perspective view of the bag-
in-carton. In FIGs. 11A, 11B and 12, the bag-in-carton 1
comprises a substantially rectangular parallelepiped
box-shaped carton 2 which provides an outer container,
and a flexible inner bag 3 accommodated in the outer
container. The inner bag 3 holds a liquid content 4, such
as ink or others. The carton 2 has an inclined panel
between two adjacent panels of the rectangular parallel-
epiped, and has four flat side panels 2a, 2b, 2¢, 2d, a
top and a bottom panels 2e, 2f, and the inclined panels
2g formed between the side panels 2f, 2a.

A pouring spout 5 is attached to the inclined panel
2g of the carton 2 in communication with the inner bag
3, and the pouring spout 5 is closed with a cap 6. The
pouring spout 5 has a tubular portion 5a which is
extended into the inner bag through the inclined panel
2g and the inner bag 3, and has grooved passages 5b
for passing the liquid formed in the end part of the tubu-
lar portion 5a on the side of the inner bag 3. Because of
the passages 5b, even when, for example, the end of
the tubular portion 5a in the inner bag 3 is blocked by
the inner bag 3, the content 4 can be drawn out into the
pouring spout 5 through the passages 5b. A projection
height of the pouring spout 5 beyond the carton 2 is so
set that the cap 6 put on the pouring spout 5 is within a
region defined by an extension of the side panel 2a and
an extension of the top panel 2f. This arrangement per-
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mits a number of the bag-in- cartons to be laid one on
another and side by side in rows and columns.

The inner bag 3 is adhered fixedly to parts of the
inside surfaces of the carton 2.

That is, as shown in FIGs. 11A to 13, the inner bag
3 is adhered to the substantially entire inside surfaces of
the inclined panel (pouring spout attached panel) 2g,
the pair of the opposed side panels 2b, 2d which are
adjacent to the inclined panel 2g and the side panel 2a
adjacent to the lower edge of the inclined panel 2g. The
inner bag 3 may be adhered to the substantially entire
inside surfaces of the inclined panel 2g and the side
panel 2a at spots by an adhesive.

As shown in FIGs. 12 and 13, the inner bag 3 is also
adhered to the regions of one pair of the side panels 2b,
2d opposed to each other and adjacent to the inclined
panel 2g, which (regions) exclude strips 18. The strips
18 on the pair of the side panels 2b, 2d are regions
formed substantially at the middle of a straight line 21
(see FIGs. 11A and 11B) interconnecting the pouring
spout 5 and the remotest end part 20 of the carton 2,
which is remotest from the pouring spout 5 and are
formed substantially normal to the straight line 21. The
strips 18 thus formed on the pair of the side panels 2b,
2d permit the inner bag 3 to start being released at the
side of the remotest end part 20 on the pair of the side
panels 2b, 2d as will be described later, when the inner
bag 3 is released from the inside surfaces of the carton
2 and finish the release.

The inner bag 3 is also adhered partially (to the four
corners) to the side panel 2¢ of the side panels which
are not adjacent to the inclined panel 2g but remote
from the same. FIG. 12 shows the inner-bag adhering
regions 9. FIG. 13 shows a carton blank 2' for forming
the carton. In FIGs. 12 and 13, parts of the inner-bag
adhering regions 9 on the pair of side panels 2b, 2d,
which are on the upper side of the strips 18 and are
nearer to the pouring spout 5 are unreleasable regions
9a, and the rest parts are releasable regions 9b. The
inner-bag adhering region on the side panel 2¢ is a
releasable region 9b.

As described above, the inner bag 3 is adhered to
all the inside surface of the inclined panel 2g and sub-
stantially all the entire inside surface of the side panel
2a below the inclined panel 2g, to the inside surfaces of
the pair of side panels 2b, 2d except the strips 18, and
partially to the inside surface of the side panel 2c,
whereby the inner bag 3 can be firmly fixed inside the
carton 2. The inner bag 3 is adhered to the carton 2
releasably by an adhesive. Accordingly as the content 4
is decreased, the inner bag 3 can be readily released
from the carton 2, withdrawn into itself.

When the content 4 is discharged through the pour-
ing spout 5, the inner bag 3 is gradually deformed and
moved to the pouring spout 5. At this time, the inner bag
3 starts being released first from the side panel 2c. The
spot adhesion of the inner bag 3 to the side panel 2¢
allows the inner bag 3 to be readily released from the
side panel 2¢. The inner-bag adhering region 9 of the
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inner bag 3 to the inside surface of the side panel 2¢
may be square or rectangular.

Then, a method for forming the bag-in-carton 1 hav-
ing the above-described structure will be explained.
First, a cardboard is punched in a prescribed shape as
shown in FIG. 13 to prepare a carton blank 2' to be set
up into the carton. The inner-bag adhering regions 9 are
formed on the inside surface of the panels 2a’, 2b’, 2¢',
2d', 2g' of the carton blank 2' (which are to be the side
panels 2a, 2b, 2¢, 2d and the inclined panel 2g). While
the carton blank 2' is being formed, as shown in FIG. 4,
a sheet film is folded into a tubular shape and back-
sealed at end portions to form a back-sealed portion 16.
The folded film is cut into a tubular film 3' of a required
length (whose top and bottom ends will be sealed in a
later step into the inner bags).

Then, an adhesive, e.g., an emulsion-type adhe-
sive, as of vinyl acetate group, acryl copolymer group,
vinyl acetate-acryl copolymer group, modified ester acr-
ylate copolymer group, etc., is applied to the inner-bag
adhering regions 9 which are formed on the substan-
tially entire inside surfaces of the panels 2a’, 2b’, 2d" and
2g' of the carton blank 2'. The adhesive is applied to the
inner-bag adhering regions 9 formed partially on the
side panel 2¢' and a glue margin of the carton blank 2'.
The glue margin 2h' is a part forming the side panel 2b
of the carton 2 and has an inner-bag adhering region 9
including the unreleasable region 9a and the releasable
region 9b formed on both sides of the strip 19. The
emulsion-type adhesive is also applied to the back sur-
face of the glue margin 2h'.

The glue margin 2i' of the carton blank 2’ is folded
inside when the carton blank 2’ is set up into the carton
2. A hot-melt adhesive, as of ethylene-vinyl acetate
copolymer group, polyvinyl acetate group, polyamide
group, polyethylene group, styrene-butadiene copoly-
mer group, styrene-isobutylene copolymer group,
polyisobutylene group, polyester group, efc., is also
applied to the glue margin 2i".

Then, as shown in FIG. 13, the tubular film 3’ is
adhered to the panels 2a’', 2d', 2¢' of the carton blank 2
by means of an adhesive. The tubular film 3' is so
arranged that the back-sealed portion 16 is in abutment
on the side panel 2¢ and is to be opposed to the pouring
spout 5 when the carton blank 2’ is set up. Then, the
side panels 2b', 2¢' are folded on the tubular film 3" and
body-sealed. The panels 2b’, 2¢’ and the glue margin
2h' are adhered to the tubular film 3', and the panels 2b’
are adhered. Thus flat bag-in-carton before set up is
formed.

Then, the flat bag-in-carton 1 is fed to the setting-up
step portion and the loading step portion, and is set up
there into a rectangular parallelepiped and completed.
Then, a pouring spout attached portion 15 (FIG. 13) of
the carton blank 2' is punched, and the pouring spout 5
is attached. Then, the upper end of the tubular film 3' is
seal-closed.

After the carton blank is set up with the upper end
of the tubular film 3' sealed, the top of the carton blank
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2 is set up.

Then, the lower end of the tubular film 3' is sealed in
the same way as the upper end thereof, and then the
bottom of the carton blank 2’ is set up. And the bag-in-
carton 1 accommodating the inner bag 3 in the carton 2
is set up. This process can be conducted by the conven-
tional bag-in-carton forming technique, and the forming
equipments, etc. are not explained. Finally a content 4,
such as ink or others, is loaded in the bag-in-carton 1,
and the bag-in-carton 1 has the state shown in FIG.
11A.

In using the bag-in-carton filled with a content 4, as
shown in FIGs. 11A and 11B, the bag-in-carton is set on
a machine, such as a printing machine or others, with
the pouring spout directed downward, and the pouring
spout is connected to a connector (not shown) of draw-
ing means belonging to the machine. The content 4 is
drawn and discharged through the pouring spout 5. At
this time, the inner bag 3 starts being released from the
inner-bag adhering regions 9 on the side panel 2c,
which are spot-adhesions, and then from the pair of
opposed side panels 2b, 2d. As the content 4 is drawn
out, the releasable part of the inner bag 2 is deformed
as indicated by the two-dot lines 21a, 21b in FIG. 11B
and is moved along the straight line 21 interconnecting
the pouring spout 5 and the remotest end part 20,
whereby the content 4 can be discharged in a constant
discharge amount without letting air in the inner bag 3.
Finally the released part of the inner bag 3 is withdrawn
into the rest half unreleasable part of the inner bag 3,
and substantially all the content is discharged.

At this time, on the pair of side panels 2b, 2d, the
inner bag 3 starts being released on the side of the
remotest end part of the carton 2, and the end of the
release of the inner bag 3 can be exactly determined by
the strips 18 formed substantially crossing the straight
line 21 at the substantial middle thereof, whereby the
inner gab can be uniformly deformed. Accordingly the
content of the inner bag 3 can be supplied stably in a
constant amount.

Next, the adhesive strength of the releasable part
9a and the unreleasable part 9a will be explained.

Adhesive strengths of the releasable part 9b and
the unreleasable part 9a are substantially as follows.

An adhesive strength (a force (gf) 15 mm-width
samples required to be released when subjected to a
tensile test at the room temperature) is

a strength of the releasable part 9b at the start of
the release: about 470 gf

an adhesive strength of the releasable part 9b:
about 210 ¢f .

It is preferable that the unreleasable part 9a has a
higher adhesive strength than that of the releasable part
9b.

As described above, according to the present
embodiment, when the content 4 is drawn out through
the pouring spout 5, the inner bag 3 starts being
released first from the inner-bag adhering regions 9, to
which the inner bag 3 is spot adhered, and then from the
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inside surfaces of the one pair of the side panels 2b, 2d,
and is gradually deformed and displaced to the pouring
spout 5. Then, the released part of the inner bag 3 is
withdrawn into the unreleasable part thereof, whereby
substantially all the content 4 can be drawn out through
the pouring spout 5. At this time, on the pair of side pan-
els 2b, 2d, the release of the inner bag 3 can be stopped
at the strips 18, whereby the inner bag 3 can be uni-
formly deformed, and accordingly the content 4 of the
inner bag can be fed in a stably constant amount.

The back sealed portion 16 formed on the inner bag
3 is in abutment on the side panel 2¢ and is opposed to
the pouring spout 5. Accordingly as the content 4 is
drawn out, the inner bag 3 is deformed and moved to
the pouring spout 5, whereby the content 4 of the inner
bag 3 is discharged to the pouring spout 4 without fail-
ure.

That is, the back sealed portion 16 of the inner bag
3, which is harder than the rest part of the inner bag 3,
tends to hinder the deformation when the inner bag 3 is
deformed. Accordingly in a case that the back sealed
portion 16 abuts on, e.g., the side panel 2b, which is
adjacent to the inclined panel 2g (the pouring spout
attached panel), the back sealed portion 16 hinders the
deformation of the inner bag 3 with a possible result that
the inner bag 3 may be deformed horizontally unsym-
metrically with respect to the pouring spout 5.

According to the present invention, because the
back sealed portion 16 is located opposed to the pour-
ing spout 5, the inner bag 3 can be deformed horizon-
tally symmetrically with respect to the pouring spout 5
as the center, whereby the content 4 of the inner bag 3
can be smoothly sent out to the pouring spout without
unsymmetrical deformation.

In the above-described embodiments, the pouring
spout 5 has the cylindrical portion 5a extended in the
inner bag 3, but the pouring spout 5 is not limited to this
structure. The pouring spout 5 may be a usual one with-
out the cylindrical portion 5a. It is possible that a suita-
ble passage member (e.g., a rod-shaped member or
others of H-shaped section) which can ensure a pas-
sage for a content to pass through when the releasable
part of the inner bag 3 is withdrawn into the unreleasa-
ble part thereof is provided in the bottom of the inner
bag 3.

In taking out the content 4, the case that the bag-in-
carton 1 is set on a machine with the pouring spout 5
faced downward has been explained, but the state is not
essential. Depending on machines, the bag-in-carton 1
may be set suitably with the pouring spout 5 faced
upward or sidewise. By setting the bag-in-carton 1 on a
machine with the pouring spout 5 faced upward, run of
the content from the pouring spout 5 can be prevented.

As described above, according to the present
invention, the inner bag 3 can be firmly fixed inside the
carton 2 before the content 4 is drawn out, and as the
content 4 is drawn out, the inner bag 3 can be released
from the inside surfaces of the carton to be deformed to
the pouring spout 5. The releasable part of the inner
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bag 3 is withdrawn into the unreleasable part thereof,
whereby substantially all the content 4 can be drawn out
through the pouring spout 5 without failure. At this time,
ton the pair of side panels 2b, 2d the release of the inner
bag 3 starts on the side of the remotest end part 20 and
stops at the strips 18, whereby the end position of the
release of the inner bag 3 can be exactly determined,
and accordingly the inner bag 3 can be uniformly
deformed. As a result, the content 4 of the inner bag 3
can be supplied in a stably constant amount.

A fourth Embodiment

A fourth embodiment of the present invention will
be explained with reference to the drawings.

FIGs. 14 to 19C are views of the fourth embodiment
of the present invention. In FIG. 14, the bag-in-carton 1
comprises a substantially parllelepiped box-shaped car-
ton 2 which provides an outer container, and a flexible
inner bag 3 housed inside the carton 2. A content 4,
such as ink, is held in the inner bag 3. The carton 2
includes an inclined panel between two panels of the
rectangular parallelepiped one, that is, the carton 2
comprises four flat side panels 2a, 2b, 2¢, 2d, a top and
a bottom panels 2f, 2e, and the inclined panel 2g formed
between the side panel 2a and the top panel 2f.

A pouring spout 5 is attached to the inclined panel
2g of the carton 2 in communication with the inner bag
3 and is closed by a cap 6. The pouring spout 5 has a
tubular portion 5a extended in the inner bag 3 through
the inclined panel 2g and the inner bag 3 (see FIG. 1)
and has grooved passages 5b for passing the liquid
formed in the end part of the tubular portion 5a on the
side of the inner bag 3. Because of the passages 5b,
even when, for example, the end of the tubular portion
5a in the inner bag 3 is blocked by the inner bag 3, the
content 4 can be drawn out into the pouring spout 5
through the passages 5b. A projection height of the
pouring spout 5 beyond the carton 2 is so set that the
cap 6 put on the pouring spout 5 is within a region
defined by an extension of the side panel 2a and an
extension of the top panel 2f. This arrangement permits
a number of the bag-in-cartons to be laid one on
another and side by side in rows and columns.

The inner bag 3 is adhered fixedly to parts of the
inside surfaces of the carton 2.

As shown in FIGs. 14 and 15, the inner bag 3 is
adhered to substantially all the inside surfaces of the
inclined panel (pouring spout attaching panel) 2g and
the side panel 2a adjacent to the lower side of the
inclined panel 2g. It is possible that an adhesive is spot-
ted on the inside surfaces of the inclined panel 2g and
the side panel 2a to spot-adhere the inner bag 3 to sub-
stantially all the inside surfaces of the inclined panel 2g
and the side panel 2a.

As shown in FIGs. 14 and 15, the inner bag 3 is
adhered to the inside surfaces of one pair of opposed
side panels 2b, 2d adjacent to the inclined panel 2g
except a plurality of regions in the shape of recesses 19.
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The recesses 19 on the pair of side panels 2b, 2d are
extended substantially parallel with a straight line 21
(see FIGs. 11A and 11B)interconnecting the pouring
spout 5 and a remote end part 20 of the carton 2 which
is remotest from the pouring spout 5.

The plural recesses 19 are located on parts of the
pair of side panels 2b, 2d which are on the side of the
remote end part of the carton 2, and the openings 19
are directed to the remote end part 20. The inner bag 3
is adhered to substantially all parts of the pair of side
panels 2b, 2d which are on the side of the pouring spout
5.

The recesses 19 having the openings 19a directed
to the remote end part 20 are thus provided in the parts
of the pair of side panels 2b, 2d on the side of the
remote end part 20, whereby the inner bag can be read-
ily released from the pair of side panels 2b, 2d first on
the side of the remote end part 20 (see FIGs. 11A and
11B) when the inner bag is released from the inside sur-
faces of the carton as will be described later. That is, the
inner bag 3 can more readily released in comparison
with the case where the inner-bag adhering regions 9
are formed on the entire inside surfaces of the pair of
side panels 2b, 2d.

The inner bag 3 is adhered to the inside surface
partially (the four corners) of the side panel 2¢ of the
side panels which are not adjacent to but remote from
the inclined panel 2g. FIG. 14 shows the inner-bag
adhering regions 9 of the inner bag 3. FIG. 15 shows a
carton blank 2' for forming the carton 2. In FIG. 15, the
cross-hatched part of the inner-bag adhering regions 9
are unreleasable regions 9a, and the line-hatched
regions are releasable region 9b.

The inner bag 3 is thus adhered to the substantially
entire inside surfaces of the inclined panel 2g and the
side panel 2a adjacent to the lower side of the inclined
panel 2g, to the inside surfaces of the pair of side panels
2b, 2d except the recesses 19, and partially to the inside
surface of the side panel 2¢, whereby the inner bag 3
can be firmly fixed in the carton 2. The inner bag 3 is
adhered to the carton by means of a releasable adhe-
sive. Accordingly, as the content is discharged, the inner
bag 3 is deformed to readily release the inner bag from
the carton 2.

The inner bag 3 is spot-adhered to the side panel
2c¢ at the releasable regions 9b. When the content 4 is
discharged through the pouring spout 5, the inner bag 3
is gradually deformed and moved to the pouring spout
5. At this time, the inner bag 3 starts being released first
from the side panel 2¢, which is remote from the pouring
spout 5. The spot-adhesion of the inner bag 3 to the
side panel 2¢ facilitates the release of the inner bag 3
from the side panel 2¢. The inner-bag adhering regions
9 on the side panel 2¢c may be square as shown in FIG.
15 or may be rectangular.

Then, a method for forming the bag-in-carton 1 hav-
ing the above-described structure will be explained.
First, a cardboard is punched in a prescribed shape as
shown in FIG. 15 to prepare a carton blank 2' to be set
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up into the carton. The inner-bag adhering regions 9 are
formed on the inside surface of the panels of the carton
blank 2' 2a’, 2b’, 2¢', 2d', 2g' (which are to be the side
panels 2a, 2b, 2¢, 2d and the inclined panel 2g). While
the carton blank 2' is being formed, as shown in FIG. 4,
a sheet film is folded into a tubular shape and back-
sealed at end portions to form a back-sealed portion 16.
The folded film is cut into tubular films 3' of a required
length (whose top and bottom ends will be sealed in a
later step into the inner bags).

Then, an adhesive, e.g., an emulsion-type adhe-
sive, as of vinyl acetate group, acryl copolymer group,
vinyl acetate-acryl copolymer group, modified ester acr-
ylate copolymer group, etc., is applied to the inner-bag
adhering regions 9 which are formed on the substan-
tially entire inside surfaces of the panels 2a’, 2b’, 2d' and
29’ of the carton blank 2. The adhesive is applied to the
inner-bag adhering regions 9 formed partially on the
side panel 2¢’ and a glue margin 2h' of the carton blank
2'. The glue margin 2h’ is a part forming the side panel
2b of the carton 2, and the inner-bag adhering regions 9
on the glue margin 2h' includes an unrelesable region
9a and a releasable region 9b. The emulsion-type adhe-
sive is also applied to the back side of the glue margin
2h'.

A glue margin 2i' of the carton blank 2' is folded
inside when the carton blank 2’ is set up, and a hot-melt
adhesive, as of ethylene-vinyl acetate copolymer group,
polyvinyl acetate group, polyamide roup, polyethylene
group, styrene-butadiene copolymer group, styrene-iso-
butylene copolymer group, polyisobutylene group, poly-
ester group, etc., is also applied to the glue margin 2i".

Then, as shown in FIG. 15, the tubular film 3' is
adhered to the panels 2a’, 2d', 2¢' of the carton blank 2'
by means of an adhesive. The tubular film 3' is so
arranged that the back-sealed portion 16 is in abutment
on the side panel 2¢ and is opposed to the pouring
spout 5 when the carton blank 2’ is set up. Then, the
side panels 2b’, 2¢' are folded on the tubular film 3" and
barrel-sealed. The panels 2b', 2¢’ and the glue margin
are adhered to the tubular film 3', and the panels 2b’ are
adhered. Thus a flat bag-in-carton before being set up
is formed.

Then, the flat bag-in-carton 1 is fed to the setting-up
step portion and the loading step portion, and is set up
there into a rectangular parallelepiped and completed
one. Then, a pouring spout attached portion 15 (FIG.
15) of the carton blank 27 is punched, and the pouring
spout 5 is attached. Then, the upper end of the tubular
film 3' is seal-closed.

After the upper end of the tubular film 3’ is sealed,
the top of the carton blank 2' is set up.

Then, the lower end of the tubular film 3' is sealed in
the same way as the upper end thereof, and then the
bottom of the carton blank 2’ is set up. And the bag-in-
carton 1 accommodating the inner bag 3 in the carton 2
is set up. This process can be conducted by the conven-
tional bag-in-carton forming technique, and the forming
equipments, etc. are not explained. Finally a content 4,
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such as ink or others, is loaded in the bag-in-carton 1,
and the bag-in-carton 1 has the state shown in FIG. 14.

In using the bag-in-carton filled with a content 4, as
shown in FIGs. 11A and 11B, the bag-in-carton is set on
a machine, such as a printing machine or others, with
the pouring spout directed downward, and the pouring
spout is connected to a connector (not shown) of draw-
ing means belonging to the machine. The content 4 is
drawn and discharged through the pouring spout 5. At
this time, the inner bag 3 starts being released from the
inner-bag adhering regions 9 on the side panel 2c,
which are spot-adhesions, and then from the pair of
opposed side panels 2b, 2d. As the content 4 is drawn,
the released parts of the inner bag 2 is deformed as
shown by the two-dot lines 21a, 21b in FIG. 11B and is
displaced to the pouring spout 5, whereby the content 4
can be discharged in a stably constant amount without
letting air into the inner bag 3. Finally the released part
of the inner bag 3 is withdrawn into the unreleasable
part thereof, which is fixed to the inside surfaces of the
carton 2 and are substantially a rest half of the inner bag
3, and almost all the content is discharged.

Next, the adhesive strength of the releasable part
9a and the unreleasable part 9a will be explained.

Adhesive strengths of the releasable part 9b and
the unreleasable part 9a are substantially as follows.

An adhesive strength (a force (gf) 15 mm-width
samples required to be released when subjected to a
tensile test at the room temperature) is

a strength of the releasable part 9b at the start of
the release: about 470 gf

an adhesive strength of the releasable part 9b:
about 210 ¢f .

It is preferable that the unreleasable part 9a has a
higher adhesive strength than that of the releasable part
9b.

As described above, according to the present
embodiment, when the content 4 is drawn out through
the pouring spout 5, the inner bag 3 starts being
released first from the inner-bag adhering regions 93, to
which the inner bag 3 is spot adhered, and then from the
inside surfaces of the one pair of the side panels 2b, 2d,
and is gradually deformed and displaced to the pouring
spout 5. Then, the released part of the inner bag 3 is
withdrawn into the unreleasable part thereof, whereby
substantially all the content 4 can be drawn out through
the pouring spout 5.

Because of the recesses 19 having the openings
19a directed to the remote end part 20 (see FIGs. 11A
and 11B) provided on the parts of the inner-bag adher-
ing regions 9 on the pair of side panels 2b, 2d, which
(parts) are on the side of the remote end part 20, the
inner bag 3 can be readily released from the pair of side
panels 2b, 2d first on the side of the remote part 20
when the inner bag 3 is released from the inside sur-
faces of the carton 2.

The back sealed portion 16 on the inner bag 3
abuts on the side panel 2¢ and is opposed to the pour-
ing spout 5. This arrangement enables the content 4 of
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the inner bag 3 to be driven to the pouring spout without
failure when the inner bag 3 is deformed, displaced to
the pouring spout 5 as the content 4 is drawn out.

That is, the back sealed portion 16 of the inner bag
3, which is harder than the rest part of the inner bag 3,
tends to hinder the deformation when the inner bag 3 is
deformed. Accordingly in a case where the back sealed
portion 16 abuts on, e.g., the side panel 2b, which is
adjacent to the inclined panel 2g (the pouring spout
attached panel), the back sealed portion 16 hinders the
deformation of the inner bag 3 with a possible result
where the inner bag 3 may be deformed horizontally
unsymmetrically with respect to the pouring spout 5.

According to the present invention, because the
back sealed portion 16 is located opposed to the pour-
ing spout 5, the inner bag 3 can be deformed horizon-
tally symmetrically with respect to the pouring spout 5
as a center, whereby the content 4 of the inner bag 3
can be smoothly sent out to the pouring spout without
unsymmetrical deformation.

Next, another embodiment of the present invention
will be explained with reference to FIG. 16. The embod-
iment shown in FIG. 16 is substantially the same as the
embodiment shown in FIGs. 14 and 15 except that the
inner-bag adhering regions have different shapes from
those of the embodiment shown in FIGs. 14 and 15.

As shown in FIG. 16, a tubular film 3' (o be the
inner bag 3) is adhered to the substantially entire parts
of side panels 2b', 2d' (to be one pair of side panels 2b,
2d), which (parts) are on the side of a pouring spout 5
with respect to an middle part 22 which is formed on the
substantially middle of a straight line 21 (FIGs. 11A and
11B) interconnecting the pouring spout 5 and a remote
end part 20 of the carton 2 and is normal to the straight
line 21. The tubular film 3’ is spot-adhered to a plurality
of spots 14 on the parts of the side panels 2b', 2d’ which
(parts) are on the side of the remote end part 20 with
respect to the middle part 22.

In FIG. 16, the inner-bag adhering regions provided
on the substantially entire parts of the side panels 2b’,
2d' on the side of the pouring spout 5 are unreleasable
regions 9a. The plural spotted inner-bag adhering
regions 14 provided on the part of the side panels 2b’,
2d' on the remote end part 20 are releasable regions 9b.
The inner-bag adhering regions 9 include a releasable
region 9a and an unreleasable region 9b.

As shown in FIG. 16, the tubular fiim 3’ is spot-
adhered to plural spots 14 on the parts of the side pan-
els 2b’, 2d' on the side of the remote end part 20 with
respect to the middle part 22, whereby the inner bag
can be readily released from the pair of side panels 2b,
2d first from the side of the remote end part when the
inner bag 3 is released from the inside surfaces of the
carton 2.

Then further another embodiment of the present
invention will be explained with reference to FIGs. 17A
to 19D. The embodiment shown in FIGs. 17A to 19C is
substantially the same as the embodiment shown in
FIGs. 14 and 15 except that the inner-bag adhering
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regions on the pair of side panels 2b’, 2d’ (to be the pair
of side panels 2b, 2d opposed to each other) have differ-
ent shapes from those of the embodiment shown in
FIGs. 14 to 15.

In FIGs. 17A to 19C, for simplification of explana-
tion, only the side panel 2b’ of the pair of side panels
2b', 2d' will be explained, but shapes of inner-bag
adhering region on the side panel 2d' are symmetrical
with those of the inner-bag adhering region on the side
panel 2b'.

As shown inn FIG. 17A, a tubular film 3’ (see FIG.
15) is adhered to the substantially entire part of the
inside surface of the side panel 2b’, which (part) is on
the side of a middle part 22 which is formed on the sub-
stantially middle part of a straight line 21 interconnect-
ing the pouring spout 5 and a carton 2 (FIGs. 11A and
11B) and is normal to the straight line 21. The tubular
film 3' is spot-adhered to a plurality of spots 14 on the
part of the side panel 2b’ on the side of the remote end
part 30 with respect to the middle part 22.

In FIG. 17A, the inner-bag adhering regions pro-
vided on the substantially entire part of the side panel
2b’ on the side of the pouring spout 5 are an unreleasa-
ble region 9a, and the inner-bag adhering regions of the
side panel 2b’ on the side of the remote end part 20 in
the form of the plural spots are releasable regions 9b.
As shown in FIG. 17A, the plural spot regions are
respectively rectangular.

The plural spots 14 may be formed in a shape of
strips each having the same width and their areas may
be decreased toward the side of the remote end part 20
(FIG. 17B). The decrease of areas toward the side of
the remote end part 20 facilitates the release of the
inner bag 3 first from the side of the remote end part 20.

It is also possible that the plural spots 14 are
formed in rectangles of the same size and decrease
their number toward the remote end part 20 (to lower
right side) (FIG. 17C).

It is also possible that the plural spots 14 may be
formed in rectangles and gradually decrease their areas
toward the remote end part 20 (lower right side ) (FIG.
17D).

As shown in FIG. 17E, the plural spots 14 may be
formed in a shape of strips, and their widths and areas
may be decreased toward the side of the remote end
part (lower right side).

As shown in FIG. 17F, the plural spots 14 may be
respectively formed in a round shape.

As shown in FIG. 18A, the tubular film 3' is adhered
to the substantially entire part of the inside surface of
the side panel 2b’ which (part) is on the side of the pour-
ing spout 5 with respect to the middle part 22, and is
adhered to a plurality of spots 14 of the part of the inside
surface on the side of the remote end part 20. In FIG.
18A, the inner-bag adhering region provided on the sub-
stantially entire part of the side panel 2b’ on the side of
the pouring spout 5 is an unreleasable region 9a and
has the edge on the side of the middle part 22 which is
bent. The plural spots 14 on the side of the side panel
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2b’ on the side of the remote end part 20 are releasable
regions 9b, and each has a rectangular shape.

The plural spots 14 may be a rectangle of the same
size or may gradually decrease their number toward the
side of the remote end part 20 (lower right side) (FIG.
18B).

The plural spots 14 may be formed in rectangles
and gradually decrease their areas toward the side of
the remote end part 20 (lower right side) (FIG. 18C).

As shown in FIG. 18D, the plural spots 14 may be
formed in a shape of strips, each having the same width
and gradually decrease their areas toward the side of
the remote end part 20 (lower right side).

As shown in FIG. 18E, the plural spots 14 may be
formed respectively in a shape of strips and decrease
their widths and areas toward the side of the remote end
part 20 (lower right side).

As shown in FIG. 18F, the plural spots 14 may be
formed respectively in a round shape and gradually
decrease their areas toward the side of the remote end
part 20.

As shown in FIG. 19A, the tubular film 3’ is adhered
to the inside surface of the panel 2b’ in the inner-bag
adhering regions 9. The inner-bag adhering regions 9
are in a form of a plurality of spots 14. The respective
spots 14 are formed respectively in rectangles and
gradually decrease their areas toward the side of the
remote end part 20 (lower right side). Those of the
inner-bag adhering regions 9 on the side of the pouring
spout 5 (upper left side) are unreleasable regions, and
those of the inner-bag adhering regions 9 on the side of
the remote end part 20 (lower right side) are releasable
regions.

As shown in FIG. 19B, the plural spots 14 may be
formed respectively rectangles of the same size and
gradually decrease their numbers toward the side of the
remote end part (lower right side).

As shown in FIG. 19C, the plural spots 14 may be
formed respectively in a form of strips and decrease
their widths toward the side of the remote end part 20
(lower right side).

As shown in FIG. 19C, the plural spots 14 are
formed in a form of strips and decrease their widths
toward the side of the remote end part 20 (lower right
side).

In the above-described embodiments, the pouring
spout 5 unessentially has the tubular portion 5a which is
extended into the inner bag 3, and may be a usual one
without the tubular portion. It is possible that a suitable
passage member (e.g., a rod member of H-section or
others) which ensures flow passage of the content even
when the releasable part of the inner bag 3 is withdrawn
in the unreleasable part thereof is provided on the bot-
tom of the inner bag 3.

In the above-described embodiments, the bag-in-
carton 1 is set on a machine with the pouring spout 5
faced downward, but this state is not essential to dis-
charge the content of the bag-in-carton 1. Depending
on machines on which the bag-in-carton 1 is set, the
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pouring spout 5 may be faced suitably sideways or
upward. In a case that the bag-in-carton 1 is set on a
machine with the pouring spout 5 faced upward, run of
the content at the pouring spout can be prevented.

As described above, according to the present
invention, when the inner bag 2 is released from the
inside surfaces of the carton 2 as the content
decreases, the inner bag 3 can be readily released from
the pair of side panels 2a, 2d first from the side of the
remote end part 20. Accordingly the inner bag 3 can be
deformed in the carton 2

Claims
1. Abag-in-carton comprising:

a substantially rectangular parallelepiped car-
ton having a pouring spout mounting panel;

a flexible inner bag disposed in the carton, for
holding a content; and

a pouring spout mounted on the pouring spout
mounting panel of the carton and passed
through the inner bag and the pouring spout
mounting panel,

the inner bag being adhered to insides of the
carton.

2. The bag-in-carton according to claim 1, wherein

the inner bag is fixed by an adhesive to, of
insides of the carton, a substantially entire surface
of the inside of the pouring spout mounting panel of
the carton and substantially entire surfaces of the
insides of a pair of the opposed side panels which
are adjacent to the pouring spout mounting panel,
the inner bag being gradually released off the
insides of the carton as the content is discharged
out of the inner bag.

3. The bag-in-carton according to claim 2, wherein
the inner bag is adhered to the substantially
entire surface of the inside of the pouring spout
mounting panel.

4. The bag-in-carton according to claim 2, wherein
the inner bag is adhered partially to an inside
of a side panel which is not adjacent to but remote
from the pouring spout mounting panel.

5. The bag-in-carton according to claim 4, wherein
the inner bag is adhered partially to four cor-
ners of the inside of the side panel which is not
adjacent to but remote from the pouring spout
mounting side.

6. The bag-in-carton according to claim 2, wherein
an inclined side panel is formed between a
pair of adjacent side panels of the substantially rec-
tangular parallelepiped carton, and the inclined
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panel is the pouring spout mounting panel.

The bag-in-carton according to claim 2, wherein

boundaries of inner-bag adhering regions on
the pair of opposed side panels are formed in a
shape of concavities and convexities.

The bag-in-carton according to claim 7, wherein
parts of the boundaries of the inner-bag

adhering regions, which are remote from the pour-

ing spout are formed in concavities and convexities.

The bag-in-carton according to claim 1, wherein

the carton has one closed side portion and
the other closed side portion which are opposed to
each other;

the inner bag has one seal-closed side por-
tion and the other seal-closed side portion which
correspond respectively to said one closed side
portion of the carton and said the other closed side
portion thereof; and

said one seal-closed side portion of the inner
bag has a shape corresponding to that of said one
closed side portion of the carton.

The bag-in-carton according to claim 9, wherein

the inner bag is secured by an adhesive to,
of the insides of the carton, the substantially entire
surface of the inside of the pouring spout mounting
panel of the carton and to the substantially entire
surfaces of the insides of the pair of opposed side
panels which are adjacent to the pouring spout
mounting panel, the inner bag is gradually released
off the insides of the carton as the content is dis-
charged.

The bag-in-carton according to claim 10, wherein

the inner bag is adhered partially to an inside
of a side panel which is not adjacent to but remote
from the pouring spout mounting side.

The bag-in-carton according to claim 10, wherein

an inclined panel is formed between a pair of
adjacent side panels of a substantially square par-
allelepiped carton, and the inclined panel is the
pouring spout mounting panel.

The bag-in-carton according to claim 1, wherein
the inner bag is formed of a tubular film
which is prepared by folding a sheet of film into a
tubular shape and sealing end edges thereof into a
back sealed portion, the back sealed portion of the
tubular film is disposed inside the panel of the car-
ton opposed to the pouring spout mounting panel.

The bag-in-carton according to claim 13, wherein
the pouring spout is disposed substantially

at the center of the pouring spout mounting panel,

and the back sealed portion is disposed substan-
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tially at the center of a panel opposed to the pouring
spout mounting panel.

The bag-in-carton according to claim 13, wherein
the inner bag is fixed by an adhesive to, of
insides of the carton, a substantially entire surface
of the inside of the pouring spout mounting panel of
the carton and substantially entire surfaces of the
insides of a pair of opposed side panels which are
adjacent to the pouring spout mounting panel, the
inner bag being gradually released off the insides
as the content is discharged out of the inner bag.

The bag-in-carton according to claim 1, wherein

the inner bag is secured by an adhesive to,
of insides of the carton, a substantially entire sur-
face of the inside of the pouring spout mounting
panel;

the inner bag is adhered to surfaces of a pair
of opposed side panels of the carton, which are
adjacent to the pouring pout mounting panel,
except strips of the surfaces which are substantially
normal to a straight line interconnecting the pouring
spout and a remotest end part of the carton which
are remotest from the pouring spout, and are
located at a middle of the straight line, the inner bag
is gradually released off the insides of the carton as
the content is discharged.

The bag-in-carton according to claim 16, wherein

the inner bag is adhered partially to an inside
of a panel of the carton, which is not adjacent to the
pouring spout mounting panel.

The bag-in-carton according to claim 1, wherein

the inner bag is secured by an adhesive to,
of insides of the carton, a substantially entire sur-
face of an inside of the pouring spout mounting
panel;

the inner bag is adhered to surfaces of a pair
of opposed side panels of the carton, which are
adjacent to the pouring pout mounting side, except
recesses in the surfaces which are extended sub-
stantially parallel with a straight line interconnecting
the pouring spout and a remotest end part of the
carton from the pouring spout, the inner bag is
gradually released off the insides of the carton as
the content is discharged.

The bag-in-carton according to claim 18, wherein

the recesses formed in the pair of opposed
side panels are disposed in regions of the pair of
opposed side panels which are near the remote
end portion.

The bag-in-carton according to claim 1, wherein
the inner bag is secured by an adhesive to,

of insides of the carton, a substantially entire sur-

face of the inside of the pouring spout mounting
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panel;

the inner bag is adhered to the insides of a
pair of opposed side panels of the carton, which are
adjacent to the pouring spout mounting panel, the
inner bag being adhered to substantially entire sur-
face of the insides of the pair of opposed side pan-
els on the side of the pouring spout with respect to
a substantial middle of a straight line interconnect-
ing the pouring spout and a remotest end part of the
carton which are remotest from the pouring spout,
and the inner bag being adhered to partially sur-
faces of the insides of the pair of opposed side pan-
els on the side of the remotest end part, the inner
bag is gradually released off the insides of the car-
ton as the content is discharged.

The bag-in-carton according to claim 20, wherein

the inner-bag adhering surfaces of the
insides of the pair of opposed side panels, on the
side of the remotest side panel, have areas gradu-
ally decreased from the pouring spout to the remote
end part.

The bag-in-carton according to claim 20, wherein

the inner-bag adhering surfaces of the pair
of opposed side panels on the side of the remotest
end part, have respective areas gradually
decreased from the pouring spout to the remote
end part.

The bag-in-carton according to claim 20, wherein

the inner-bag adhering surfaces of the
insides of the pair of opposed side panels, on the
side of the remotest end part have parts, the num-
bers of the parts being gradually decreased from
the pouring spout to the remote end part.

The bag-in-carton according to claim 1, wherein

the inner bag is fixed to a substantially entire
surface of an inside of the pouring spout mounting
side panel of the carton;

the inner bag is adhered to the insides of a
pair of opposed side panels of the carton, which are
adjacent to the pouring spout mounting side panel,
in such a manner where the inner-bag adhering
surfaces have areas decreasing gradually from the
pouring spout to the remote end part, the inner bag
is released off the insides of the carton as the con-
tent is discharged.

The bag-in-carton according to claim 24, wherein

the inner-bag adhering surfaces of the
insides of the pair of opposed sides are constituted
by a plurality of parts, areas of the respective parts
decreasing gradually from the pouring spout to the
remote end part.

The bag-in-carton according to claim 24, wherein
the inner-bag adhering surfaces of the
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insides of the pair of opposed sides are constituted
by a plurality of parts, numbers of the respective
parts decreasing gradually from the pouring spout
to the remote end part.

A method for forming a bag-in-carton comprising
the steps of:

adhering a flexible inner bag of tubular film hav-
ing openings on both ends to a carton blank for
a carton at a set position;

setting up the carton blank into a rectangular
parallelepiped carton so that the carton has
openings on both ends thereof;

sealing one side opening of said inner bag
arranged in correspondence with one side
opening of the carton to form one side seal-
closed portion;

closing the one side opening of the carton to
form one side closed portion; and

inserting a forming jig into the inner bag
through the other side opening of the carton
and through the other side opening of the inner
bag, pressing said one side seal-closed portion
of the inner bag against said one side closed
portion of the carton by the forming jig, and
forming the shape of said one side seal-closed
portion of the inner bag in accordance with that
of said one side closed portion of the carton.

The method for forming a bag-in carton according
to claim 27, further comprising, after the step of set-
ting up the carton blank into a rectangular parallel-
epiped carton to set up the carton having openings
on both ends thereof, the step of punching the car-
ton and the inner bag in one side of the carton to
form a pouring spout mounting portion passing
through the carton and the inner bag, and mounting
a pouring spout in the pouring spout mounting por-
tion.

An apparatus for forming a bag-in-carton compris-
ing:

means for setting up a carton blank for a carton
with a flexible inner bag of tubular film having
openings on both ends thereof into a rectangu-
lar parallelepiped carton so that the carton has
openings on both ends thereof;

means for sealing one side opening of the inner
bag arranged in correspondence with one side
opening of the carton to form one side seal-
closed portion;

means for closing said one side opening of the
carton to form one side closed portion; and

a forming jig which is to be inserted into the
inner bag through the other side opening of the
carton and through the other side opening of
the inner bag and presses said one side seal-
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closed portion of the inner bag against said one
side closed portion of the carton to form the
shape of said one side seal-closed portion of
the inner bag in accordance with that of said
one side closed portion of the carton.

The apparatus for forming a bag-in-carton accord-
ing to claim 29, wherein

said one side closed portion of the carton
includes an end panel, and an inclined panel which
is inclined with respect to the end panel; and

the forming jig includes an end side pressing
surface corresponding to the end panel of the car-
ton, and an inclined side pressing surface corre-
sponding to the inclined panel.

The apparatus for forming a bag-in-carton accord-
ing to claim 29, further comprising a pressing plate
opposed to the forming jig, for pressing said one
side closed portion of the carton and said one side
seal-closed portion of the inner bag between the
forming jig and the same.

The apparatus for forming a bag-in-carton accord-
ing to claim 29, further comprising a male die and a
female die for forming a pouring spout mounting
portion in one side of the carton through the carton
and the inner bag.

The apparatus for forming a bag-in-carton accord-
ing to claim 32, further comprising a supersonic
oscillator for firmly fixing the pouring spout to the
pouring spout mounting portion.
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