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(57) Abrége/Abstract:

A packaging container comprises a holding container (11) formed by deforming a multi-layer sheet made of a resin according to
a thermoforming method, a lid (13) made of resin and adapted for sealing the holding container (11), and an exterior covering
surrounding the exterior of the holding container (11) and made of a non-metallic material having a hardness and a thermal
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(57) Abréege(suite)/Abstract(continued):

Insulating performance higher than those of the holding container (11). Since no metal is used In the packaging container, the
packaging container can be easily crushed after being thrown away, and the collection of the packaging container can be made
easler. Since the holding container (11) and the lid (13) are made of resin and the exterior covering is made of a non-metallic
material, food In the packaging container can be directly heated by dielectric heating. According, the food can be heated to a
sufficient temperature within a short time. Moreover, since the exterior covering has a good thermal insulating performance, the
packaging container can be held by hand even immediately after being taken out from a vending machine, and the food held
therein Is prevented from quickly getting cold.
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ABSTRACT

A packaging container comprises a holding contaiﬁer (11) formed by
deforming a multi-layer sheet made of a resin according to a
thermoforming method, a 1id (13) made of resin and adapted for sealing
the holding container (11), and an exterior covering surrounding the
exterior of the holding container (11) and made of a non-metallic
material having a hardness and a thermal insulating performance higher

than those of the holding container (11). Since no metal is used in the

packaging container, the packaging container can be easiiy crushed
after being thrown away, and the collection of the packaging container -
can be made easier. Since the holding container (11).and the 1lid (13)
are made of resin and the exterior covering is made of a non-metallic
material, food in the packaging container can be directly heated by
dielectric heating. According, the food can be heated to a sufficient
temperature within a short time. Moreover, since the exterior covering
has a good thermal insulating performance, the packaging container can
be held by hand even immediately after being taken out from a vending

machine, and.the food held therein is prevented from quickly getting

cold.
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DESCRIPTION
PACKAGING CONTAINER AND METHOD OF FORMING THE SAME

TECHNICAL FIELD
The present invention relates to a packaging container and a method

of manufacturing the same.

BACKGROUND ART

Conventionally, bottles, paper containers, metallic céns, etc.,
have been used as packaging containers for holding foods such as liquid
foods. These packaging containers are sealed after predetermined
‘amounts of liquid foods are charged therein, and are then sold.

Of these package containers, bottles are not suitable for sale
using vending maéhines because they are weak against impacts and are
easily broken. Although paper containers are suitable for sale using
vending machines because they are not broken by impacts, their
flexibility is too high. Therefore, when a paper container is opehed,
it may be deformed so that liquid fbod held therein flows out from the
spout of the container. Moreover, the liquid food held in the container

cannot been seen through the container.
In contrast, metallic cans are suitable for sale using vending
machines because they are strong against impacts and have a sufficient

hardness.

However, conventional metallic cans have problems that a difficulty
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exists in crushing thrown-away empty cans, and that
laborious work is needed to separately collect aluminum

cans and steel cans.

In the case where liquid foods are sold by a vending
machine after being heated therein, metallic cans must be
indirectly heated using hot air, because metalllc cans
cannot be directly heated by dielectric heating.
Accordingly, it takes a prolonged time to heat liquid foods
to a proper temperature. In addition, due to the poor
thermal insulating performance of metallic cans, a metallic
can cannot be held by hand immediately after being taken
out from a vending machine. Also, liquid food held therein
gets cold in a short period of time.

In view of the foregoing problems of conventional
metallic cans, it 1s an object of the present 1nvention to
provide a packaging container which can be easily collected
after being thrown away, which allows liquid food to be
heated by dielectric heating, and which has an excellent
thermal insulating performance. Another object of the
present invention is to provide a method of forming the

package contalner as set forth above.

DISCLOSURE OF THE INVENTION
The present invention provides a packagling container
comprising (a) a holding container thermoformed from a

- 7 -
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multi-layer sheet wherein at least two of the lavers are
made of different resins; (b) a l1lid made of a resin and
adapted for sealing closed the holding container and having
an opening therein for discharge of contents of the holding
container; (c) a removable pull tab for sealing the opening
closed; and (d) an exterior covering surrounding the
exterior of the holding container and made of a non-
metallic material having a hardness and a thermal
insulating performance higher than those of the holding
container.

The present invention also provides a method for
forming a packaging container, the method comprising the
steps of (a) forming a holding container by thermoforming,
within a resin sleeve, a multi-layer sheet wherein at least
two of the layers of the sheet are made of different
resins, whereby the resin sleeve forms an exterior
coverling, made of a non—-metallic mgterial having a high
hardness and a good thermal insulating performance, around
the holding container; (b) filling the holding container
with a foodstuff; and then (c) sealing closed the filled
holding container with a resin lid.

The present invention also provides a method for
forming a packaging container, the method comprising the

steps of (a) forming a holding container by thermoforming a
multi-layer sheet wherein at least two of the layers of the
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sheet are made of different resins; (b) surrounding the
exterior of the holding container with an exterior covering
made of a non-metallic material having a hardness and a
thermal insulating performance both higher than those of
the holding container; (c) filling saild holding contailner
with a foodstuff; and then (d) sealing closed the filled
holding container with a resin 1lid.

The present 1nvention further provides a method for
forming a packaging container, the method comprising the
steps of (a) forming a holding container by thermoforming a
multi-layer sheet wherein at least two of the layers of the
sheet are made of different resins; (b) filling the holding
container with a foodstuff; then (c) sealing the filled
holding container with a resin 1lid; and (d) surrounding the
exterior of the holding container with a resin sleeve to
form an exterior covering made of a non-metallic material
having a hardness and a thermal i1nsulating performance both
higher than those of the holding container.

A packaging contalner according to the present
invention comprises a holding container formed by deforming
a multi-layer sheet made of a resin according to a
thermoforming method, a lid made of a resin and adapted
for sealing the holding container, and an exterior covering
surrounding the exterior of the holding container and
made of a non-metallic material having a hardness and

a thermal i1nsulating

_2b._.
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performance higher than those of the holding container.

Since no metal is used in the packaging container, the packaging
container can be easily crushed after being-thrown aﬁay, facilitating
the collection of the packaging container.

Also, since the holding container and the 1lid are made of resin and
the exterior covering is made of a non-metallic material, the packaging
container can be directly heated by dielectﬂic heating in the case
where food held in the packaging container is heated in a vending
machine before being sold. Accordingly, the food can be heated to a
sufficient temperature within a short time. |

Moreover, since the exterior covering has a good thermal insulating
performance, the packaging container can be held by hand even
immediately after being taken out from a vending machine, and the food
held therein is prevented from quickly getting.cold.

In another packaging container according to the present invention,
a forward-end expansion method is employed as the thermoforming method.
In this case, a holding container is formed which is well balanced in
wall thickness, and has bottom and side walls which are thin and
uniform. In addition, the holding container can be made lighter, and
the air tightness can be increased.

In a method according to the present invention for forming a
packaging container, a holding container is formed by deforming a multi-
layer sheet made of a resin according to a thermoforming method such
that the holding container is formed in an exterior covering made of a

non-metallic material having a high hardness and a good thermal
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insulating performance. At this time, the multi-layer sheet is heated
and thereby sterilized due to the thermal formation. The holding
container is prevented from contraction or deformétion which would
otherwise occur due to molecular orientation effect during a retorting
process.

Subsequently, food is charged into the holding container, which is
then sealed with a 1id made of a resin.

In another method according to the present invention for forming a

packaging container, a holding container is formed by deforming a multi-

-y

layer sheet made of a resin according to a thermoforming method. At

this time, the multi-layer sheet is heated and thereby sterilized due

to the thermal formation. In addition, the holding container is

prevented from contraction or deformation which would otherwise occur
due to molecular orientation effect during a retorting process.

Subsequently, the exterior of the holding container is surrounded
by an exterior covering made of a non-metallic material having a
hardness and a thermal insulating performance both higher than those of
the holding container. The holding container is sealed with a lid made
of a resin after food is charged into the holding container.

In still another method according to the present invention for
forming a packaging container, a holding container is formed by
deforming a multi-layer sheet made of a resin according to a
thermoforming method. At this time, the multi-layer sheet is heated
and thereby sterilized due to the thermal formation. In addition, the

holding container is prevented from contraction or deformation which
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would otherwise occur due to molecular orientation effect during a

retorting process.

Subsequently, the holding container is sealed with a 1id made of a
resin after food is charged into the holding container. The extérior of
the holding container is then surrounded by an exterior covering made
of a non-metallic material having a hardness and a thermal insulating
performance both higher than those of the holdihg container.

In still another method according to the present invention for
manufacturing a packaging container, a forward-end expansion method is
employed as the thermoforming method. In this case, a holding

container is formed which is well balanced in wall thickness, and has
bottom and side walls which are thin and uniform. In addition, the

holding container can be made lighter,- and the air tightness can be

increased.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is an exploded perspective view of a packaging container
showing an embodiment of the present invention; FIG. 2 is a perspective
view of the packaging container showing the embodiment of the present
invention; FIG. 3 is a view showing an apparatus for manufacturing
packaging containers according to an embodiment of the present
invention; FIG. ¥ is a view showing a manufacturing apparatus to which
a method of forming packaging containers according to another embodiment
of the present invention is applieq; FIG. 5 is a view showing a

manufacturing apparatus to which a method of forming packaging
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containers according to still another embodiment of the present
invention is applied; FIG. 6 is a plan view of a slat used in the
apparatus for manufactdring packaging contaihevséccording to the
embodiment of the present invention; FIG. 7 is a view showing a first
step of a method of forming packaging containevé according to an
embodiment'of the present invention; FIG. 8 is a view showing a second
step of the method of forming packaging containers according to the
embodiment of the present invention; and FIG. 9 is a view showing a
third step of the method of forming packaging containers according to

-

the embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

The embodiments of the present invention will next be described in
detail with reference to the drawings.

FIG. 1 is an exploded perspective view of a packaging container
showing an embodiment of the present invention, and FIG. 2 is a
perspective view of the packaging container showing the embodiment of
the present invention.

In these drawings, numeral 11 denotes a holding container which is
made of a transbarent thermoplastic resin having a high gas barrier
performance and which holds liquid food as food. The holding container
11 has a cup-like shape having an opening at its upper end. The holding
container 11 is made of a multi-layer resin sheet which is formed by a
co-extrusion method, a blown film for@ing method or the like, and is

formed into a cup-like shape by a thermoforming method such as a
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forward-end expansion method which will be described later. The holding
container 11 thus formed is composed of a cylindrical body 11a having a
bottom, and a flange 11b extending from the ubper end of the
cylindrical body 11a in radially outward directions. The cylihdrical
body 11a has a thickness of about 100 ym.

In the above-described forward-end expansion method, the multi-
layer sheet is formed after being heated to a téﬁperatUPe of about 180°
C which is above the melting point. Therefore, the holding container 11

does not need to‘be sterilized before filled with liquid food. The

holding container 11 does not contract or deform due to molecular

orientation effect during a retorting process. As the thermoforming
method, a vacuum blow forming, pressure blow forming, and the like may
be employed.
The multi-layer sheet has the following layered structure; for
example:
PP/adhesive layeP/EVOH/adhesive'layer/recycled PP.
Altebnatively, the following layered structures may be employed:
PP/recycled PP/adhesive layer/EVOH/adhesive layer/
recycled PP/PP;
PP/recycled PP/adhesive layer/EVOH/adhesive layer/APET:
EVA /EVOH/EVA ;
PS/EVOH/PE;
PS/EVOH/PS;
PP/EVOH/ PP,

Since EVOH is included in the layered structures, the gas barrier
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performance of the multi-layer sheet can be increased.
Moreover, the following layered structures may be employed.
PS/PE
PS/PETG
PS/PE/PS

The exterior of the holding container 11 is covered by a sleeve 12
which serves as an exterior covering and which is made of a material
having a hardness and a heat insulating performance higher than those
of the holding container 11. The sleeve 12 has a tubular shape and is
adapted to maintain the shape of the holding container 11 and‘io provide
heat insulation for preventing movement of heat between the liquid food
held in the holding container 11 and outside air. A cylindrical tube
having a bottom may be used in stead of the sleeve 12.

The holding container 11 and the sleeve 12 form a double-wall
structure. The sleeve 12 is first formed. Subsequently, the holding
container 11 is formed in the sleeve 12 by a thermoforming method. The
holding container 11 is sealed with a 1id 13 after being filled with
liquid food. '

Also, the following process may be employed: The holding container
11 is formed by a thermoforming method, and is then inserted into the

sleeve 12. The holding container 11 is sealed with the 1lid 13 after

being filled with liquid food.

Moreover, the following process may be employed: The holding

container 11 is formed by a thermoforming method, and is sealed with

the 1id 13 after being filled with liquid food. The holding container
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11 is then inserted into the sleeve 12.

The sleeve 12 is made of foamed polypropylene. In this case, the
diameter of each bubble formed by foaming'is set to bé about 150 gy m.

Instead of foamed polypropylene, a layered structure comprising a
polypropylene layer and a foamed polypropylene layer or a paper
material may be utilized. In such a case, printing can be performed on

the surface of the polypropylene layer or the bapev material. In the

case where the sleeve 12 is made of a transparent material, the liquid
food held in the holding container 11 can be seen from the outside
through the sleeve 12. .

After the liquid food is charged into the holding container 11, the
lid 13 is attached to the upper surface of the flange 11b so that the
holding container 11 is sealed. The lid 13 is made of a transparent
resin film having a high gas barrier performance, and is diffused by
heat sealing, ultrasonic sealing, or the like and fixed to the flange
11b. Since the resin film is transparent, the liquid food held in the
holding container 11 can be seen from the outside. In the case where
the sleeve 12 is made of a transparent material, the 1lid 13 does not
need to be made of a transparent resin film, because the liquid food
held in the holding container 11 can be seen f rom the outside through
the sleeve 12,

The resin film is formed to have a thickness of 30-50 ygm by co-
extrusion, blown film forming, or the like. A resin film formed by co-
extrusion has the following structure, for example:

PP/adhesive layer/EVOH/adhesive layer/PP.
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The 1id 13 may be made of a transparent resin plate having a high
gas barrier perfOrmance. The resin plate is formed by a heat press
method or an injection molding method.

A spout 13a is formed in the lid 13 at a predetermined position for
pouring the liquid food out of the holding container 11, and is séaled
by a pull tab 15. - The pull tub is made of a material havihg a high gas
barrier performance, a high hardness, and a hiéh tensile strength, and

may be colored.

The pull tub 15 has the following layered structure, for example:
biaxial stretching PP/peelable adhesive layer. *

Formed on the exterior of the sleeve 12 is a film 16 made of a
material which has a property of contracting due to heat and has gloss.
Predetermined letters and a drawing are printed on the film 16. A
stretching PP thinner than 20 pgm may be used as the film 16, In the
case where printing is performed on the surface of the sleeve 12, the
film 16 is not necessary.

Since no metal is used in the packaging container, the packaging
container can be easily crushed after being thrown away, facilitating
the collection of the packaging container.

Also, since the holding container 11 and the sleeve 12 is made of a
non—-metallic material, the packaging container can be directly heated
by dielectric heating in the case where liquid food held in the
packaging container is heated in a vending machine before being sold.

According, the liquid food can be heated to a sufficient temperature

within a short time.

10
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Moreover, the sleeve 12 has a good thermal insulating performance,
the packaging container can be held by hand even immediately after being
taken out from a vending machine, and the liquid fooa held therein is
prevented from quickly getting cold.

Next, a method of forming packaging containers according to the
present invention will be described.

FIG. 3 is a view showing an apparatus for‘manufacturing packaging
containers according to an.embodiment of the present invention, and FIG.
6 is a plan view of a slat used in the apparatus for manufacturing

-t

packaging containers according to the embodiment of the present
invention.
In FIG. 3, numeral 21 denotes a multi-layer sheet 21 which has not

been subjected to thermoforming yet and which has a thickness of about

100 gms The multi-layer sheet 21 is conveyed by a web support cdnveyer
23 in the direction of arrow A. Numeral 2% denotes ahéating device
for heating the multi-layer sheet 21 and is composed of an oven top 21
and an oven bottom 27 which faces the oven top 26, thereby forming a
clearance therebetween. The multi-layer sheet 21 is heated to about
180° C, which is above the melting point, while being conveyed between
the oven top 26 and the oven bottom 27.

A thermoforming apparatus 31 is disposed on the downstream side of
‘the heating device 25 as viewed in the conveying direction. The
thermoforming apparatus 31 thermally forms the multi-layer sheét 21 by

a forward-end extension method to obtain holding containers 11 each

having a cup-like shape. The thermoforming apparatus 31 is composed of

11
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an upper unit 33 and a lower unit 34. The upper unit 33 has a plurality
of female dies 35 arranged in a plurality of lines and each having an
opening facing downward. In this embodiment, fouﬁ groups of lined
female dies 35 are arranged in the conveying direction and each group is
composed of six female dies 35. However, the number of~the groups each
‘ forming a line, and the number of the female dies 35 forming each group
may be changed if necessary.

The lower unit 34 includes a frame 38 supported for turning

movement about a shaft 37, and an arm 39 disposed on the frame 38 for

-t

advancing and retracting movement with respect to the frame 38. A
plurality of forward-end expansion plugs 41 are disposed on the arm 39
such that they face the female dies 35. According, when the frame 38
is rotated such that the forward-end expansion plugs 41 face the upper
unit 33 and the arm 39 is then advanced, the forward-end expansion plugs
41 enter the female dies 35 as the arm 39 advances.

At this time, the multi-layer sheet 21 is deformed by the forward-
end expansion plugs 41 so that a plurality of cylindrical'bodies 11a
'each having a cup-like shape (shown in FIG. 1) corresponding to the
outside shape of each forward-end expansion plug 41 are formed.

Subsequently, the sheet 21 is cut along flanges 11b to obtain a

plurality of holding containers 11.

The arm 39 is retracted in the state where the holding containers

11 are supported by the forward-end expansion plugs 41, and the frame

38 is then rotated by 90 degrees about the shaft 37. As a result, the

holding containers 11 are rotated together with the forward-end

1 2
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expansion plugs 41 while being supported by the forward-end expansion
plugs 41, Scrap sheet 43 which is left after the cutting of the holding
containers 11 from the multi-layer sheet 21 is‘conveyed to an
unillustrated grinder and is shredded there.

A slat conveyer 45 is disposed at such a location that the frame 38
faces the slat conveyer 45 after the above-described rotation of 90
degrees. The slat conveyer 45 has a pluraliéy of slats 47 disposed
along a drive chain 46, which runs in the direction of arrow B. In
this embodiment, each slat 47 has six support holes 49, each of which
supports one holding container 11. - ‘

An unillustrated nozzle is disposed in each forward-end expansion
plug 41. When the support holes 49 are moved to positions
corresponding to the positions of the holding containers 11 supported by
the forward-end extension plugs 41, air is jetted into the interior of
each of the holding containers 11 through the nozzle so that the holding
containers 11 are transported to the siat conveyer 45 and loaded into
the support holes U9,

The holding containers 11 supported by the support holes 49 are
conveyed by the slat conveyer 45 to an unillustrated filling machine.
After liquid food is charged into the holding containers 11, the holding
containers 11 are sealed with lids 13. Subsequently, the holding
containers 11 holding liquid food are tightly inserted to the sleeves
12,

In the above-described embodiment, the holding container 11 is

formed by a thermoforming method, and is sealed with the 1lid 13 after

1 3
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being filled with liquid food. The holding container 11 is then
inserted into the sleeve 12.

Next, a method for forming packaging containérs according to
another embodiment of the present invention. In the present embodiment,
the sleeve 12 is first formed. Subsequently, the holding container 11
is formed in the sleeve 12 by a thermoforming method. The holding
container 11 is sealed with a lid 13 after béing filled with liquid
f ood.

FIG. 4 is a view showing a manufacturing apparatus to which a
method of forming packaging containers according to another‘;mbodiment
of the present invention is applied.

In FIG. 4, numeral 311 denotes a thermoforming apparatus which is
composed of an upper unit 331 and a lower unit 34. The upper unit 331
is supported for turning movement about a shaft 332 and has a plurality
of fémale dies 351 arranged in a plurality of lines and each having an
opening facing downward.

The lower unit 3% includes a frame 38 supported for turning

movement about a shaft 37, and an arm 39 disposed on the frame 38 for
advancing and retracting movement with respect to the frame 38. A
plurality of forward-end expansion plugé 41 are disposed on the arm 39
such that they face the female dies 351.

According, when the upper unit 331 is rotated such that the female
dies 351 face the lower unit 3%, the frame 38 is rotated such that the
forward-end expansion plugs 41 face the upper unit 33 and the arm 39 is

then advanced, the forward-end expansion plugs 41 enter the female dies

1 4
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351 as the arm 39 advances.

At this time, the multi-layer sheet 21 is deformed by the forward-
end expansion plugs 41 so that a plurality of cylindrioal bodies 11a

each having a cup-like shape (shown in FIG. 1) corresponding to the

outside shape of each forward-end expansion plug 41 are formed.
Subsequently, the sheet 21 is cut along flanges 11b to obtain a

plurality of holding containers 1i1.

In the present embodiment, the sleeves 12 are previously inserted
into the female dies 351 before the rotation of the upper unit 331.
Accordingly, the holding containers 11 can be formed 1in the éieeves 12,
For this purpose, a sleeve inserting apparatus 333 is disposed at a
sleeve inserting position of the upper unit 331.

The arm 39 is retracted in the state where the holding containers
11 are supported by the forward-end expansion plugs 41, and the frame 38
is then rotated by 90 degrees about the shaft 37. As a result, the
holding containers 11 and the sleeves 12 are rotated together with the

forward-end expansion plugs #1 while being supported by the forward-end

expansion plugs 41.

A slat conveyer 45 (shown in FIG. 1) is disposed at such a location
that the frame 38 faces the slat conveyer 45 after the above-described

rotation of 90 degrees. The slat conveyer 45 has a plurality of slats
47 disposed along a drive chain ub, and each of support holes 49 of the
slats U7 supports the holding container 11 and the sleeve 12.

An unillustrated nozzle is disposed in each forward-end expansion

plug 41. When the support holes 49 are moved to positions

15
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corresponding to the positions of the holding containers 11 supported by
the forward-end extension plugs 41, air is jetted into the interior of
each of the holding containers 11 through the nozzle sé that the holding
containers 11 and the sleeves 12 are transported to the slat conveyer
45 and loaded into the support holes 49,

The holding containers 11 and the sleeves 12 supported by the
support holes 49 are conveyed by the slat conveyer 45 to an
unillustrated filling machine. After liquid food is charged into the
holding containers 11, the holding containers 11 are sealed with lids
13.

Next, a method for forming packaging containers according to still
another embodiment of the present invention. In the present embodiment,
the holding container 11 is formed by a thermoforming method, and is
then inserted into the sleeve 12. Subsequently, the holding container
11 is filled with liquid food, and is sealed with the 1lid 13.

FIG. 5 is a view showing a manufacturing apparatus to which a
method of.forming packaging containers according to still another
embodiment of the present invention is applied.

In FIG. 5, numeral 34 denotes a lower unit and numeral 33 denotes
an upper unit (shown in FIG., 3) facing the lower unit 34. The upper
unit 33 has a plurality of female dies 35 arranged in a plurality of
lines and each having an opening facing downward.

The lower unit 34 includes a frame 38 supported for turning

movement about a shaft 37, and an arm 39 disposed on the frame 38 for

advancing and retracting movement with respect to the frame 38. A

1 6
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plurality of forward-end expansion plugs 41 are disposed on the arm 39

such that they face the female dies 3b.

Accordingly, when the frame 38 is rotated such that the forward-end

expansion plugs Y41 face the upper unit 33 and the arm 39 is then

advanced, the forward-end éxpansion plugs 41 enter the female dies 35 as

the arm 39 advances.

At this time, the multi-layer sheet 21 is deformed by the forward-
end expansion plugs 41 so that a plurality of holding containers 11

are formed.

The arm 39 is retracted in the state where thé holding-;ontainers |
11 are supported by the forward-end expansion plugs 41, and the frame 38
is then rotated by 90 degrees about the shaft 37. As a result, the
holding containers 11 are rotated together with the forward-end
expansion plugs 41 while being supported by the forward-end expansion
plugs Uu41.

A slat conveyer 451 is disposed at such a location that the frame
38 faces the slat conveyer 451 after the above-described rotation of 90

degrees. The slat conveyer M51 has unillustrated slats disposed along
a drive chain 461, and support holes of the slats support the holding _
containers 11 and sleeves 12.

Moreover, a sleeve inserting appabatus 463 which inserts the
sleeves 12 into the support holes of the slats is disposed on the
upstream side in the running direction of the slat conveyer 45 with
respect to the position at which the slat conveyer 45 faces the frame38.

An unillustrated nozzle is disposed in each forward-end expansion

1 7
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plug 41. When the support holes Mg,are.moved to positions
corresponding to the positions of the holding containers 11 supported by
the forward-end extension plugs 41, air is jetted info the interior of
each of the holding containers 11 through the nozzle so that the holding
containers 11 are transported to the slat conveyer 45 and loaded into
the sleeves 12 previously inserted into the support holes of the slats.

The holding containers 11 and the sleeQés 12 supported by the
support holes are conveyed by the slat conveyer 45 to an unillustrated
filling machine. After liquid food is charged into the holding
containers 11, the holding containers 11 are sealed with lid§-13 (shown
in FIG. 1).

Next, a description will be given of the forward-end expansion
method.

FIG. 7 is a view showing a first step of a method of forming
packaging containers according to an embodiment of the present invention,
FIG. 8 is a view showing a second step of the method of forming
packaging containers according to the embodiment of the present
invention, and FIG. 9 is a view showing a third step of the method of
forming packaging containers according to the embodiment of the present
invention.

In FIGS. 7-9, numeral 21 denotes a multi-layer sheet, numeral 35
denotes a female die, and numeral 41 denotes a forward-end expansion
plug. The forward-end expansion plug 41 is disposed facing the female
die 35, and comprises an cylindrical expansion cam 51 having a bottom

and an opening facing the female die 3%, a rod 53 disposed for vertical

1 8
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movement at the center of thé forward-end expansion plug 41, and cam
blades 55 attached to the forward-end of the rod 53 for pivoting
movement about the support points 54. The cam blades 55 are disposed

along the periphery edge of the rod 53, and each blade 55 is composed of

a cam following portion SSa.located on the downward side of the support
point 54 and an extending portion 55b located on the upward side of the
support point 54. ‘ '

On the inner surface of the expansion cam 51, a cam surface 51a is
formed such that the diameter of the cam surface 51a is gradually
reduced toward the upper end. Accordingly, when the rod 53 ié'elevated,
as shown in FIG. 8, the cam following portions 5%5a of the cam blades 55
are moved along the expansion cam 51 and are gradually displaced in
radially inward directions, so that the cam blades 55 pivot. As a
result, the forward ends of the expanding portions 55b are moved in
radially outward directions as the cam blades 55 pivot. During this
operation, a vacuum is created in the interior of the female die 35 by
evacuating air therefrom through a hole 58 formed in the female die 35.

In this manner, a holding container 11 is formed which'is well
balanced in wall thickness, and has bottom and'sideanlls which are both
thin and uniform. In addition, the holding container 11 can be made
lighter, and the air tightness can be increased.

The present invention is not limited to the above-described
embodiments. Numerous modifications and variations of the present
invention are possible in light of the spirit of the present invention,

and they are not excluded from the scope of the present invention.
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INDUSTRIAL APPLICABILITY

The present invention is applicable to packaging containers for
holding liquid foods and apparatuses for manufacturing such packaging

containers.

2 0
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The embodiments of the invention in which an exclusive

property or privilege 1s claimed are defined as follows:

1. A packaging container comprising:
(a) a holding container thermoformed from a multi-layer
sheet wherein at least two of the layers are made of
different resins;
(b) a lid made of a resin and adapted for sealing closed
sald holding contailner, and having an opening therein for
discharge of contents of the holding container;
(c) a removable pull tab for sealing said opening closed;
and
(d) an exterior covering surrounding the exterior of said
holding container and made of a non-metallic material
having a hardness and a thermal insulating performance

higher than those of said holding contailner.

2. A packaging contalner according to claim 1, 1in

which said holding container i1s thermoformed by a forward-

end expansion method.

3. A packaging container according to claim 1 or 2,

further comprising:

(e) a heat shrink film fitted over sald exterlior covering.

4, A packaging contalner according to claim 1, 2 or
3, wherein sald exterior covering comprises at least one

layer of a polypropylene foam.
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5. A packaging contailner according to any one of
claims 1 to 4, whereilin saild multi-layer sheet is formed

entirely of resin layers.

6. A packaging contalner according to any one of
claims 1 to 5, whereiln said multi-layer sheet includes a

gas barrier layer.

7. A packaging container according to claim 6,

whereilin said gas barrier layer is EVOH.

8. A method for forming a packaging container, the
method comprising the steps of:
(a) forming a holding container by thermoforming, within a
resin sleeve, a multi-layer sheet wherein at least two of
the layers of the sheet are made of different resins,
whereby said resin sleeve forms an exterior covering, made
of a non—-metallic material having a high hardness and good
thermal 1nsulating performance, around said holding
container;
(b) filling said holding container with a foodstuff; and

(c) sealing closed the filled holding contaliner with a

resin lid.

9. A method for forming a packaging container, the
method comprising the steps of:
(a) forming a holding container by thermoforming a multi-
layer sheet wherein at least two of the layers of the sheet

are made of different resins;
22
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(b) surrounding the exterior of the holding container with
an exterior covering made of a non-metallic material having
a hardness and a thermal insulating performance both higher

than those of the holding container;

(c) filling said holding container with a foodstuff; and
(d) sealing closed the filled holding container with a

resin 1lid.

10. A method for forming a packaging container
comprising the steps of:
(a) forming a holding container by thermoforming a multi-
layer sheet wherein at least two of the layers of the sheet
are made of different resins;
(b) filling the holding container with a foodstuff;
(c) sealing the filled holding container with a resin 1lid;

and

(d) surrounding the exterior of the holding container with
a resin sleeve to form an exterior covering made of a non-
metallic material having a hardness and a thermal

insulating performance both higher than those of the

holding container.

11. A method according to claim 8, 9 or 10, 1n which
sald thermoforming method 1s a forward-end expansion

method.

12. A method according to any one of claims 8 to 11,
further comprising covering said exterior covering with a

heat-shrink film.
23
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FIG. 6
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