
EP 0 256 477 B1 Description Field of the Invention 5     The present
invention relates generally to a cover for a can-shaped container. In
particular, it relates to a cover for a can-shaped container such as a can
for various drinks, canned foods, soup, motor oil, edible oils, seasonings
and the like. Even more particularly, the invention relates to a cover for
a can-shaped container which has improved can opening characteristics but
is drop proof, particulary at high tempera- tures. 10 Background of the
Invention One such can-shaped container of the type described above uses a
synthetic resin as the main material. This type has been described, for
example, in Japanese Laid-Open Patent Publication No. 15 39489/1977.
Another such cover is described in commonly assigned U.S. patent
Application Serial No. 614,095, filed May 25,1984. A similar can is
disclosed by Piltz et al, in U.S. Patent 4,210,618. The present inventors
previously proposed a cover as set forth below as a cover constituting such
a can-shaped container using a synthetic resin as the main material. A
cover for a can shaped container is fabricated by preparing, for example,
an Al (aluminum) foil having 20 heat-fusible resin layers on both its sides
to be flat without being deformed or after being preformed to remain
without being substantially stretched. The so prepared Al foil and resin
layers are set in advance in a mold of an injection molding machine. After
that, a resin is injected to mold a cover by simultaneous injection
(integral) molding. Since the injected molten resin is laminated on the
heat-fusible resin layer of the Al foil in this process, 25 the injected
resin layer has high adhesion to the Al foil and the resulting molded
article is free from occurrence of release of the resin layer caused by a
heat hysteresis such as occurs in retorting treatment and it also has high
strength when dropped. Further, in addition to the above-mentioned
advantages, the molded article has advantages that the number of
manufacturing steps can be reduced and the manufactur- ing cost can be
reduced by simultaneous injection (integral) molding. 30     The same cover
as mentioned above can be produced by first molding a resin sheet by
injection molding or the like. Then the resin sheet is laminated with an
adhesive to an Al foil having heat-fusible resin layers on both its sides.
The method of producing the cover by use of adhesive, however, has various
disadvantages. Namely, the number of manufacturing steps increases, causing
an increase in cost. Food sanitation properties of the adhesive come into
question. Also, the resin layer of cover is readily released by 35 the heat
hysteresis such as a retorting treatment or the like. The peripheral flange
of the above-mentioned upper cover produced by simultaneous injection
molding is fixed to the body part of the can-shaped container which has the
same heat-fusible resin layer surface. The fixing utilizes a heat-fusible
resin layer disposed on the Al foil on a side opposite to the laminated
injected resin layer, for example, by a heat sealing process. In a panel
inside a circumferential flange of the 40 cover, there is disposed a cut
between the panel and a more interior part. Within the cut, an Al foil
having heat-fusible resin layers on its both sides (a multi-layer base) but
not being laminated with any injected resin layers is exposed. The cut is
configured like a ring with a nearly constant width of the multi-layer
being exposed to promote its tearing. The cut is so shaped to make an acute
angle at a corner near a point where the opening of can starts. One end
part of a grip is fixed to a pedestal comprising an injected resin 45 layer
disposed adjacent and inside the cut. Thus, the above-mentioned cover is
constructed so that, by lifting the other end of the grip, the exposed
multi-layer base material is pierced at a point where the cut makes an
acute angle. Subsequently, the multi-layer base is pulled and cut along the
cut. As a result, the upper cover produced by simultaneous injection
molding is opened. Further, a lower cover produced by injection
simultaneous molding and having a similar construction is so fixed to the
bottom of the above-mentioned container. However, the inventors have found
that there are the following problems in such can-shaped containers. Food
such as a soup, a cold drink, or the like is filled into the body part of
the above-mentioned can- shaped container. The filled containers after
being retorted are put into the food distribution chain. In a hot- pack
method, contents are filled into a container while they are hot. On the
other hand, in winter months, 55 coffee or the like is heated for use at a
relatively high temperature in a food sales stand or the like. As mentioned
above, the upper cover and lower cover of the can-shaped containers are
produced by laminating an injected resin layer to a multi-layer base having
resin layers disposed on the both sides of a thin aluminium foil. In the
upper cover as mentioned above, there is disposed a notched part (cut) in
which 



2    EP 0 256 477 B1 the multi-layer base is exposed. Accordingly, cans are
likely to leak through by pin holes pierced by the acute-angle tip of the
pedestal when the can is dropped. Furthermore, at such a high temperature
as mentioned above, the multi-layer base exposed by the cut of the upper
cover is apt to undergo a deformation or be damaged, in particular, at the
acute angle at its tip. In addition to the above, the inventors 5  have
found that by the above-mentioned deformation of the multi-layer base in
the cut, can strength when a can is dropped is lowered. Further, due to
deformation or elongation of the base material in the cut playing a big
role when the cover is opened, the cover becomes hard to open or a jagged
film remains adhering to an opening, lowering substantially the opening
properties of the cover and the product value of the container. 10
EP-A3-0 127 159 discloses a method of manufacturing a cover for a can-like
container providing improved peelability of a handle. The cover is made by
forming a second resin layer by injection molding or compression forming on
a multi-layer sheet which oxygen, water, and the like cannot permeate. A
firmly weldable first resin layer is provided on the upper surface of the
multilayer sheet. 15  SUMMARY OF THE INVENTION An object of the invention
is to provide a cover for a can-shaped container, which cover is synthetic
resin cover using a synthetic resin as the main material and which is able
to be opened without use of auxiliary tool such as can-opener. 20     A
further object is to provide a cover having high strength when the
container is dropped and also having excellent opening properties, that is,
combining two characteristics contrary to each other. At the same time, it
is a yet further object to provide a can having such a cover which can pass
the standard of product strength when dropped, as prescribed in the legal
standard (notification No. 20 of the Japanese Ministry of Health and
Welfare) which has been a big obstruction when containers having such a 25
synthetic resin cover have so far been commercialized. These objects are
solved by a can comprising the features of claim 1 divided into two parts
with to the disclosure of EP-A-127 159. Other objects and noble
characteristics of the invention will be clarified by the entire
description of the specification and by attached drawings. 30     The
inventors have studied the mechanism of opening the cover of can-shaped
containers. Such a cover comprises an upper cover prepared by laminating by
injection molding a resin layer to a multi-layer base having heat-fusible
resin layers on both the sides of a metallic foil. Further, a cut in the
laminated resin layer for opening the cover is disposed within a panel of
the laminated resin layer. The cut has the above- mentioned multi-layer
base exposed within it. A lower cover is prepared by laminating by
injection molding 35  a resin layer to a multi-layer base having
heat-fusible resin layers on the both sides of a metallic foil. A body part
is fixed to the lower cover and to the upper cover. As a result, they have
found that the conventional cover generally considered to have had good
opening properties and have a cut making an acute angle at a corner near a
point where the can opening starts can be improved. The improved cover does
not have a cut forming an acute angle, but instead the cut is entirely
formed in a continuous curved 40  shape (such as a circle or ellipse). This
improved cover is very easy to open and produces a very small amount of
residual film caused by elongation of the multi-layer base material upon
opening of the multi- layer base in the cut area. The reason for what has
been mentioned above is as follows. When a multi-layer base containing a
resin layer that easily yields is pierced with a shape projection, stress
is locally concentrated. Therefore, if 45 the metallic foil away from the
projection is torn with a low stress, the resin layer is apt not to be cut
but to yield or deform. Contrary to this, when the grip is lifted to apply
a stress to an opening point in a cut of a form having no acute projected
parts, the opening part in a linear form distributes the stress and can
accumulate a larger stress over the entire area. Therefore, at the same
time the metallic foil is cut, the multi-layer film layer is cut before it
yields. 50    It has been confirmed that, with the cover thus devised,
leakage caused by pin holes produced by the acute point when the can is
dropped does not occur and the cover has substantially improved strength
when the container is dropped. It has been also confirmed that, if the
fracture strength of the metallic foil is preferably larger than that 



of resin layers constituting the multi-layer base, the cover can accumulate
a larger stress (or larger energy) 55 at a stable state so that a smoother
opening performance can be obtained. This last feature is the focus of the
present application. Thus, a plastic cover for a can-shaped container which
cover has high breaking strength and also excellent opening properties, a
combination of two physical properties contrary to each other, has been 3
EP 0 256 477 B1 obtained although it had been considered difficult at the
beginning to produce such a cover. BRIEF DESCRIPTION OF THE DRAWINGS 5
Fig. I shows the cross sectional view of a multi-layer base in an upper
cover showing one example of the invention. Fig. IA shows the corresponding
cross sectional view of a multi-layer base in a lower cover. Fig. 2A shows
a conventional configuration of the opening in an upper cover and Fig. 2B
shows the sectional view of a line 11-11 in Fig. 2A. 10     Fig. 3 is the
plan view of the main body of a partially assembled upper cover showing one
example of the invention. Fig. 4 is the sectional view along the line IV-IV
In Fig. 3. Fig. 5 is the plan view of upper cover showing one example of
the invention. Fig. 6 is the sectional view of a line VI-VI in Fig. 5. 15
Fig. 7 is the plan view of the upper cover showing another example of the
invention. Fig. 8 is the sectional view of a line VIII-VIII in Fig. 7. Fig.
9 is the perspective view of a can-shaped container showing one example of
the invention. Fig. 10 is the plan view of an upper cover showing one
example of the invention after being opened. Fig. 11 is a cross-sectional
view taken along the line XI - XI of Fig. 10. 20  Fig. IIA is a graph of
the yield and fracture characteristics of two upper covers with different
aluminum foil thicknesses. Figs. IIB and IIC are plan and sectional views
respectively of a lower cover of the invention. Figs. 12-14 are each a
sectional view for describing a cover molding process. Fig. 15 is a diagram
for another cover molding processes. 25     Fig. 16 is sectional views for
describing the cover molding process in conjunction with Fig. 15. DETAILED
DESCRIPTION OF THE EMBODIMENTS The invention will be described referring to
embodiments as shown in drawings hereinafter. 30     Fig. I shows one
example of a cross section of a multi-layer base 4 of an upper cover used
in the invention. The multi-layer base 4 has a heat fusible, adhereable
resin layer 20 on one side of a metallic (Al) foil 19 and also another
heat-fusible, adhereable resin layer 21 on the other side of the foil 19.
Fig. 2A is a plan view of a conventional cover I having a point 8 where can
opening starts. The cover I is constructed so that stress tends to be
concentrated an pin holes are apt to be formed in a tip 18 of a cut 35  6
in a material overlaying the multi-layer base 4. The cut 6 is close to the
point 8. Fig. 2B shows the sectional view along a line 11-11 in Fig. 2A.
Fig. 3 shows a plan view of one example of the main body of an upper cover
produced according to the invention and before being furnished with a grip.
Fig. 4 shows a sectional view of line IV-IV in Fig. 3. The main body I of
the above-mentioned upper cover comprises its peripheral flange 2 and its
inside 40  panel 3. This structure is duplicated in a lower cover 17, shown
in Fig. 9. The main body I of the upper cover is produced by laminating an
injected resin layer 5 to the multi- layer base 4. However, in a panel 3,
there is disposed a cut (notched part or score) 6 in which the injected
resin layer 5 is not laminated and in which the multi-layer base 4 is
exposed. The cut 6 is smoothly shaped with continuous lines and curves, as
shown in Fig. 3. Fig. 3 shows one specific example having a cut 6 45
formed in an elliptical shape. In particular, the surface is smooth there
is no sharp point for initiating opening. One definition of smooth is that
any corner consists of a curved surface visible to the unaided eye, or,
alternatively, it lacks a visible acute angle. It is preferable that the
smoothly shaped portion of the cut 6 be defined by a circle having a radius
of 0.5 mm or more, more preferably of 2.0 mm The cut 6 is of generally
constant width. Takahashi et al in U.S. Patent 4,155,481 show a smooth
cover 50  opening tab. 



As described later, the opening of the cover 2 is carried out by tearing
the multi-layer base along a peripheral edge 7 of the belt-shaped cut 6. A
semi-circular pedestal 8 is disposed on the inside of the cut 6, on the
left side as shown in Fig. 3. Further, an extension 9 having a shape of a
side facing U extends from the pedestal 8. The pedestal 8 and 55  extension
9 are formed together with the panel 3 from the injected resin layer 5. The
tip of the pedestal 8 away from the extension 9 is used to press through
the multi-layer base 4 so as to initiate tearing. An aperture 10 surrounded
by the extension 9 and the pedestal 8 has a shape of a rectangle with one
curved side. The multi-layer base 4 is exposed through the aperture 10, as
well as through the above- 4    EP0256477B1 mentioned cut 6. The aperture
10 exposes the multi-layer base 4 in the above-mentioned example, but, if
desired, the injected resin layer 5 may be laminated within the aperture 10
while remaining separated from the panel 3 by the cut 6. 5     Bosses 11
are disposed on the pedestal 8 Two bosses 11 are disposed in the example as
shown in Fig. 3, but there may be only one boss 11. The bosses 11 provide
attachment for a grip to the pedestal 8. Fig. 5 shows the plan view of one
example of an upper cover 13 having a grip 12 fixed to the main body I of
the upper cover as shown in Fig. 3. Fig. 6 shows the sectional view of line
VI-VI in Fig. 5. A grip 12 can be fixed to the boss 11, for example, by the
following method. The same number of round 10  holes as that of the bosses
11 are bored in the left tip of the grip 12. Then, the head of each boss 11
is projected through the corresponding round hole. After that, the
projected head is melted by ultrasonic welding to fill the hole with the
melt. The grip 12 is made of a resin and as mentioned above, it is fixed to
the main body I of the upper cover by the bosses II. Fig. 7 shows the plan
view of an upper cover I produced by fixing a grip 14 different from that
in Fig. 5 is  to the main body I of the upper cover as In Fig. 3. A round
hole 140 is formed in the grip 14 so that the multi-layer base 4 can be
pierced with a straw through the hole 140 to allow sucking of the contents
of the can through the straw without otherwise opening the can. Fig. 8
shows the sectional view of line VIII-VIII in Fig. 7. Fig. 9 shows the
perspective view of one example of the can-shaped container constructed by
fixing the upper cover 1, as shown in Fig. 7, to a body 16 of the
can-shaped container with the flange 2 of the 20  upper cover 1. Further, a
lower cover 17 is fixed to the bottom part of the body 16. The construction
of the lower cover 17 is similar to that of the upper cover I but the panel
3 is continuous and completely covers the multi-layer base 4. However, some
important differences between the upper and lower covers I and 17 will be
described later. Further, Fig. 10 shows the plan view of an upper cover I
after it has been opened. Fig. II shows the 25  sectional view along the
line X-X in Fig. 10. Opening of the upper cover I is described referring to
Fig. 6 and it occurs as follows. When the rear end part of the grip 12 is
lifted in the direction shown by a curved arrow in Fig. 6, the multi-layer
base 4 is pierced by the tip of the pedestal 8. Further, when the grip 12
continues to be pulled, opening of the upper cover I is achieved as the
multi-layer base 4 is torn along the peripheral edge 7 of the cut 6. 30
An alternative, unillustrated shape for the upper cover is one in which the
cut 6 is circular. In this case, the pedestal 8 and its extension 9 can be
combined into a circular band or annulus a lightly larger in width than the
cut 6. Then, the grip 14 can fit within the annulus in the unopened state
of the can. The grip 14 may be formed with a transverse crease or recess on
its upper side to facilitate manual pulling of the extension 9. Similarly,
there may be a crease between the pedestal 8 and its extension 9 to 35
promote the penetration of the tip of the pedestal 8 into the multi-layer
base 4. The upper cover I of the invention can provide an upper cover
having excellent opening properties because the panel 3 of the upper cover
I is divided by the cut 6 into a part to be opened and an unopenable part.
The cut 6 is formed in a curved shape such as an elliptical shape or the
like having appropriate width. One end of the cut 6 is disposed at a
position as near the flange 2 of the upper cover I 40 as possible. The grip
12 is firmly fixed to bosses 11 on the pedestal 8 by ultrasonic welding. An
explanation will now be made as to the material of the multi-layer base 4.
The multi-layer base 4 is composed of the barrier layer 19 and the
synthetic resin layers 20 and 21 which are adhered to both surfaces of the
multi-layer base 4. The gas-barrier layer 19 may be composed of 



aluminum foil, sheet, or film. A typical metal foil is an aluminum foil.
However, the material for the barrier 45  layer 19 may be selected from the
group of saponified products of ethylene vinyl acetate copolymer, poly
(vinylidene chloride), polyamide, polyacrylonitril, etc. The multi layer
base 4 is coated over at least one side surface with resin (which will be
referred to as a first resin layer). If the yield strength of the first
resin layer would be smaller than that of the aluminum foil the aluminum
foil would first be opened and the openability of the score portion 6 would
be degraded due 50  to a possible elongation of the resin during the
opening. The multi layer base 4 having a relatively thick aluminum foil is
superior in openability to that having a thin aluminum foil. The result of
the multi-layer bases having the aluminum foil with thicknesses of 15
micrometers and 30 micrometers, as indicated below in Table 1, is shown in
Fig. IIA and tabulated In Table 2. 55 5    EP 0 256 477 B1 Table 1
multi-layer              resin          aluminum            resin base
(inner)            foil            (outer) I               70 pm
15 pm             70 pm II                70 pm            30 pm
50 [err]m 15 Table 2 20 Openability Barrier Layer 23[err]C             600C
25 II  (A[err] 30 [err]m)              O                 O 30 0 ...  good
[err]                                       poor X ... impossible 40   The
tension property of the multi-layer base 4 will now be described with
reference to Fig. IIA. In the multi-layer base I with the thin aluminum
foil, since the yield strength of the aluminum foil is small, even if the
aluminum is severed, the resin is not cut but only elongated. In the base
11 (the thickness of the aluminum foil is increased to 30 micrometers),
since the yield strength of the aluminum foil is much higher than that of
both the resin layers, the resin is also cut by the 45  cutting shock of
the aluminum foil simultaneously with the fracture of the aluminum foil.
Thus, in this case, the elongation of the resin layers are small. Can
opening test were conducted by using the above-described multi-layer bases.
With respect to the base 1, the base was elongated upon the opening,
resulting in opening failure. In particular, under the high temperature
condition, the base I could not be used due the elongation of the resin. In
this case, such a can 50  could not be practically used. In the base 11,
there was no elongation during the opening, and its opening property was
kept in a good condition even at a high temperature. The thickness of the
metallic foil 19 of the above-mentioned upper cover is preferably 9
micrometers or more, more preferably 9-60 micrometers. Even more
preferably, the thickness of the foil 19 is 15-38 55  micrometers. Further,
it is preferred that the resin layer 20 or 21 is laminated under the
condition that the fracture strength of the resin is less than that of the
Al foil. This condition on fracture strength can be satisfied if the
metallic foil 19 is more rigid than the resin layers 20 and 21 so that the
major portion of any stress in the 6   



EP 0 256 477 B1 multi-layer base 4 is borne by the metallic foil 19.
Therefore, when the metallic foil 19 is fractured by the stress in tearing,
the resin layers 20 and 21 are unable to assume the extra stress and they
too immediately break with a clean edge. Therefore, the preferred thickness
of the resin layer 20 or 21 in such a case is 100 micrometers or less on
each side of Al foil. More preferably, the thickness of either the upper or
lower resin 5  layer 20 or 21 Is in the range of 30-80 micrometers. Even
more preferable is a range of 30-50 micrometers. On the other hand, a
multi-layer base 4B, shown in Fig. IA for the bottom of the can-shaped
container has a resin layer 20B made of resin that is adhered with a
melt-adhesive over one surface of a metal foil 19B as shown in Fig. IIC.
Also, the multi-layer base 4B has on the other surface a resin layer 21B
that is melt-adhesive bonded. 10     While the thickness of the overall
upper lid 4 is the same as that of the bottom 4B, a thickness of the metal
foil 19 of the upper lid 4 is greater than that of the metal foil 19B of
the bottom or lower lid 4B. Fig. IIB is a plan view showing a lower lid or
bottom according to the present invention. The bottom lid 17 is composed of
a peripheral flap portion 2 and an inside panel portion 3. Fig. IIC is a
cross-section taken along the line V-V of Fig. IIB. As shown in Fig. IIC,
an injected resin layer 5B is laminated on one side of the 15 multi-layer
base 4B. The flap portion 2 is constructed so that it may be attached to a
barrel portion of the can-shaped container. The heat-bondible resin layer
21B of the multi layer base 45 is heated to be molten so that the bottom 17
may be attached to the barrel portion 16 as shown in Fig. 9. In this
heating and bonding process, it is preferable to use a high frequency
bonding technique. As explained in conjunction with Figs. I and IA, the
thickness of the metal foil of the upper lid is greater 20 than the
thickness of the metal foil of the lower lid. The lower lid or bottom 17
mainly serves to be subjected to a deformation in the high temperature
condition such as a retort or hot packaging to thereby reduce a stress to
be applied to a score portion 6 of the upper lid. Thus, a deformation of
the score portion 6 is suppressed, which leads to an improvement in the
drop proof property of the container. It is preferable that the thickness
of the metal foil 19B be in the range of 5 to 20 micrometers. 25    In the
preceding embodiment, the elasticity of the upper lid was made greater than
that of the bottom by changing the thickness of the metallic foils 19 and
19B. However, other techniques are available, as follows. The kinds of the
injected resin layers for the respectively upper and lower lids may be
different. For example, the resin of the upper lid may be made of
polypropylene block copolymer and the resin of the 30 lower lid is made of
polypropylene random copolymer. Alternatively, the kinds of the material of
the barrier layers 19 and 19b in the multi-layer bases for the upper and
lower lids may be different. For example, the barrier layer material of the
upper lid may be made of aluminum foil and the barrier base material of the
lower lid may be made of resin film. According to the present invention,
the elasticity refers to a constant relationship between a stress and 35
strain within the elasticity limit, and includes a Young modulus or
displacement elasticity. The metallic foil 19 is used with the aim of
incorporating properties of a metallic can to prevent oxygen, water, and
the like from permeating therethrough, that is, the so-called gas barrier
properties. It is preferred that the metallic foil is an aluminum foil. The
multi-layer base 4 of the invention can be completely incinerated if the
thickness of the multi-layer 40 base 4, in particular, of the metallic foil
20 for example, Al foil, is appropriately selected. In recent years, the
problems on treating empty cans have been discussed. However, it has become
possible to completely incinerate the can of the invention by selecting the
thickness of the Al foil and the material of the resin layers 20 and 21 of
the multi-layer base 4 so that the problem of treating empty cans can be
dealt with successfully. As the heat of combustion with the can of the
invention can be reduced to 5000-6000 kcal/kg, 45 the problem of disposing
of empty cans can be solved completely. The multi-layer base 4 used in the
invention for the upper or lower lid may be produced by laminating heat
fusible resin layers 20 and 21 to both the sides of the above-mentioned gas
barrier base material (metallic foil) 19. The outer layer 20 of the
above-mentioned resin layers is thermally fused with the injected resin
layer 5 50 to form a cover having high adhesion between the resin layer 20
and the Al foil 19. On the other hand, the inner resin layer 21 is
thermally fused with a resin layer of the body 16 to firmly fix the cover
to the body. As the constituent resin of the above-mentioned resin layers
20 and 21, a heat fusible resin, such as a thermo-plastic synthetic resin,
is used. Such a resin layer can be laminated to the metallic foil 19 with
an adhesive or a film-shaped hot melt adhesive, or can be directly
laminated without using such an adhesive. 



55     The upper cover for a can-shaped container of the invention can be
produced, for example, by the following process. The process will be
described referring to Fig. 12 to Fig. 14. As shown in Fig. 12, a
multi-layer base 4 is inserted into a guide member (stripper plate) 22. The
insertion can be performed while the multi-layer base 7    EP 0 256 477 B1
4 is suctioned on a robot transfer cylinder 23. As shown in Fig. 13, the
multi-layer base 4 is fixed in the stripper plate 22 to prevent it from
getting out of position. After that, the multi-layer base 4 is clamped to
core type mold 24 by a cavity type mold 27, as shown in Fig. 14. By the
clamping, the edge part of the multi-layer base 4 in the shape of a flat
plate two dimensional shape) is bent on the mold (core type, reception
type) 24. After that, a molten resin is injected through a gate 26 of the
mold (cavity type, injection type) 21. The cavity mold 26 has a resin inlet
passageway 25 and the gate 26 leading into a cavity (a space within a mold)
formed by both the core mold 24 and the cavity mold 27. Thus, the second
resin layer 5 is formed from the above-mentioned molten resin and is
laminated to the surface of one side of the multi-layer base 4. The cavity
mold 27 is so designed as to define together with the resin layer 5 the
pedestal 8 with io  its bosses 11, the extension 9 connected to the
pedestal 8 and the surrounding panel 3 and flange 2. Thus, the main body I
of the upper cover is obtained. By injection of the resin layer 5 onto the
multi-layer base 4, as mentioned above, the main body I of the upper cover
can be obtained. The main body I has the flange 2 and the panel 3, the
pedestal 8 with bosses 11 disposed on the pedestal 8 and the extension 9
form the pedestal 8, all of which are composed of the 15  injected resin
layer 5 and are integrally molded. Furthermore, a notch 6 or cut 6 is
formed at the same time the injection molding is carried out. The cut 6
exists between the panel 3 and the other interior parts. The grip 12 is
prepared with the same resin by a process different from the
above-mentioned injection molding and it is fixed to the boss 11 by
ultrasonic welding. The main body I of the upper cover for a can-shaped
container of the invention can be obtained by the 20  above-mentioned
process. However, as a result of the subsequent studies on the injection
molded cover of the invention, it has been found that better results can be
obtained by a process as set forth below. The improved process will be
described with reference to Fig. 15 and Fig. 16. As shown in Fig. 15, a
disk-shaped multi-layer base 4 is set between a male mold 31 and a female
mold 32. The male mold 31 actually has a flange-shaped plane plate disposed
on the top of it, the plane plate not 25  being illustrated. The male and
female molds 31 and 32 have engraved longitudinal grooves 29 and 30,
respectively. Then, the male mold 31 is inserted into a hollow part of the
female mold 32. Thus, the surplus part of the multi-layer base 4 is
absorbed as wrinkles 33 in a longitudinal direction. There is thus obtained
a container-shaped, preformed multi-layer base 37 having a flange 34, a
body wall 35, and a bottom 36 under the condition that the multi-layer base
4 is not substantially stretched. 30     The preformed multi-layer base 37
is set in an injection molding mold 38 and a resin 5 for injection molding
is injected onto the base 37. In the injection molding, the multi-layer
base 37 is pressed to the mold 38 by resin pressure in an injection molding
machine and as a result, the wrinkles 33 are smoothed. Thereby, the new
process has the following various advantages. 35     Although irregular
large wrinkles are formed on the multi-layer base 4 in the flat insert
molding process as shown in Fig. 12 - Fig. 14, it is possible to prevent
such irregular large wrinkles from formation in the improved process. When
the flange 2 of the cover I for a can-shaped container having a flange
consisting of the second resin layer Is fused to the body 16 of the
can-shaped container by supersonic induction heating, it is possible to
prevent bad appearance form arising. Also, it is possible to prevent the
gas barrier base 40  material 19 of the multi layer base 4 from breaking
caused by local heating. Further, as the multi-layer base 4 is preformed
substantially without being stretched, a thin Al foil can be used. Also,
the Al foil in the obtained molded article can have uniform thickness. As
the above-mentioned injected resin 5 used in the invention, various resins
can be used but as the preferred one, there may be mentioned poly
olefin-containing synthetic resins such as polypropylene, 45
ethylene-propylene copolymers, and the like which have excellent heat
resistance for a high temperature, for example, when the can shaped
container is retorted. Inorganic fillers may be mixed with these resins. By
mixing of inorganic fillers, the following advantages can be obtained. 



(I) The dimensional stability of can-shaped containers is improved and the
shrinkage factor is reduced. (2) The heat resistance of the containers is
improved and the thermal deformation temperature is raised, so    which is
advantageous for retorting of the containers. (3) The heat of combustion is
reduced and a combustion furnace is not damaged when the container is
incinerated within it, which is advantageous in respect of prevention of
environmental pollution. (4) The rigidity is increased, which is
advantageous when the containers are distributed as goods. (5) The heat
conduction is improved, which is advantageous in respect of retorting of
the containers. 55   (6) The cost can be reduced. As the inorganic fillers,
the ones used generally and widely in the field of synthetic resins and of
rubbers may be used. As the inorganic fillers, the ones having good food
sanitation properties and which do not react with oxygen and with water and
are not decomposed when mixed with the resin or when the 8    EP 0 256 477
B1 mixture with the resin is molded are preferably used. The
above-mentioned Inorganic fillers are broadly divided into compounds such
as metallic oxides, hydrates (hydroxides), sulfates, carbonates, and
silicates, double salts of these compounds, and mixtures of these
compounds. As the representative example of the inorganic fillers, there
may be mentioned aluminum oxide (alumina), its hydrate, calcium hydroxide,
5  magnesium oxide (magnesia), magnesium hydroxide, zinc oxide (zinc
white), lead oxides such as minimum and white lead, magnesium carbonate,
calcium carbonate, basic magnesium carbonate, white carbon, asbestos, mica,
talc, glass fiber, glass powder, glass beads, clay, kieselguhr, silica,
warringtonite, iron oxide, antimony oxide, titanium oxide (titania),
lithopone, pumice powder, aluminum sulfate (gypsum or the like), zirconium
silicate, zirconium oxide, barium carbonate, dolomite, molybdenum
disulfide, and iron sand. Of to  powdered types of these inorganic fillers,
the ones having a particle diameter of 20 micrometers or less (suitably 10
micrometers or less) are preferred. As fibrous types of fillers, the ones
having a fiber diameter of I - 500 micrometers (suitably I - 300
micrometers) and fiber length of 0.1 - 6 mm (suitably 0.1 - 5 mm) are
preferred. Further, as plate-shaped types of fillers, the ones having a
plate diameter of 30 micrometers or less (suitably 10 micrometers or less)
are preferred. Of these inorganic fillers, plate-shaped (flaky) ones and 15
powdered ones are, in particular, suitable. Various additives such as
pigments and the like may be added to a resin for injection molding. Effect
of the Invention 20    (I) According to the invention, the inventors have
succeeded in obtaining a cover for a can-shaped container. This cover has
various excellent characteristics such as high strength when the container
is dropped, excellent opening properties, excellent retorting
characteristics and food sanitation properties, good moldability, can be
incinerated completely, and has a low cost. (2) According to the invention,
a cover for a can-shaped container made of synthetic resin is produced. 25
This cover has not only further improved strength when the container is
dropped but also good opening characteristics have been obtained by
disposing a cut in a rigid outer layer having a smooth, continuous from in
its entirely and also by using a metallic foil having yield strength larger
than that of both resin layers constituting the multi-layer base. (3)
According to the invention, since the upper cover is made stronger than the
lower cover, shock to the 30    can will not cause the upper cover to
rupture through the cut. Claims 1. A can, comprising: 35     a barrel (16);
an upper lid (1) thermally bonded to said barrel (16); and a lower lid (17)
thermally bonded to said barrel (16); wherein each of said lids (1, 17)
comprises a multi-layer base (4) of a barrier layer (19) impermeable to
oxygen and moisture and heat-bondable 40     first resin layers (20, 21)
formed on both sides of said barrier layer (19), and a second resin layer
(5) laminated to said multi-layer base (4); wherein said second resin layer
(5) of said upper lid comprises an outer planar part (3), and an inner
planar part (9) completely contained within said outer part and separated
from said outer part 



45     (3) by a belt-shaped gap (6) of said second resin layer (5); wherein
said upper lid further (1) comprises means (8) attached to said inner part
(9) of said second resin layer (5) thereof to be moved relative to said
outer part (3), whereby said multi-layer base (4) of said upper lid (1) is
torn in an area of said gap (6); characterized in that 50     said means
(8) has a smoothly shaped tip for tearing same to said inner planar part
(9), said barrier layers (13) comprise metallic foils, the thickness of
said barrier layer (19) of said upper lid (1) is greater than the thickness
of said barrier layer (19) of said lower lid (17) and the yield strength in
form of a fracture point of said upper lid (1) is greater than the fracture
point of 55     said lower lid (17), said yield strength of said upper and
said lower lids (1, 17) being respective elastic constants. 2. A can
according to claim 1, characterized in that the thickness of one of said
resin layers of said upper 9    mixture with the resin is molded are
preferably used. The above-mentioned inorganic fillers are broadly divided
into compounds such as metallic oxides, hydrates (hydroxides), sulfates,
carbonates, and silicates, double salts of these compounds, and mixtures of
these compounds. As the representative example of the inorganic fillers,
there may be mentioned aluminum oxide (alumina), its hydrate, calcium
hydroxide, 5 magnesium oxide (magnesia), magnesium hydroxide, zinc oxide
(zinc white), lead oxides such as minimum and white lead, magnesium
carbonate, calcium carbonate, basic magnesium carbonate, white carbon,
asbestos, mica, talc, glass fiber, glass powder, glass
beads-clay,-kieselguhr, silica, warringtonite, iron oxide, antimony oxide,
titanium oxide (titania), lithopone, pumice powder, aluminum sulfate
(gypsum or the like), zirconium silicate, zirconium oxide, barium
carbonate, dolomite, molybdenum disulfide, and iron sand. Of 10 powdered
types of these inorganic fillers, the ones having a particle diameter of 20
micrometers or less (suitably 10 micrometers or less) are preferred. As
fibrous types of fillers, the ones having a fiber diameter of I - 500
micrometers (suitably I - 300 micrometers) and fiber length of 0.1 - 6 mm
(suitably 0.1 - 5 mm) are preferred. Further, as plate-shaped types of
fillers, the ones having a plate diameter of 30 micrometers or less
(suitably 10 micrometers or less) are preferred. Of these inorganic
fillers, plate-shaped (flaky) ones and is powdered ones are, in particular,
suitable. Various additives such as pigments and the like may be added to a
resin for injection molding. Effect of the Invention 20    (I) According to
the invention, the inventors have succeeded in obtaining a cover for a
can-shaped container. This cover has various excellent characteristics such
as high strength when the container is dropped, excellent opening
properties, excellent retorting characteristics and food sanitation
properties, good moldability, can be incinerated completely, and has a low
cost. (2) According to the invention, a cover for a can-shaped container
made of synthetic resin is produced. 25    This cover has not only further
improved strength when the container is dropped but also good opening
characteristics have been obtained by disposing a cut in a rigid outer
layer having a smooth, continuous from in its entirely and also by using a
metallic foil having yield strength larger than that of both resin layers
constituting the multi-layer base. (3) According to the invention, since
the upper cover is made stronger than the lower cover, shock to the 30
can will not cause the upper cover to rupture through the cut. Claims 1. A
can, comprising: 35     a barrel (16); an upper lid (1) thermally bonded to
said barrel (16); and a lower lid (17) thermally bonded to said barrel
(16); wherein each of said lids (1, 17) comprises a multi-layer base (4) of
a barrier layer (19) impermeable to oxygen and moisture and heat-bondable
40     first resin layers (20, 21) formed on both sides of said barrier
layer (19), and a second resin layer (5) laminated to said multi-layer base
(4); wherein said second resin layer (5) of said upper lid comprises an
outer planar part (3), and 



an inner planar part (9) completely contained within said outer part and
separated from said outer part 45     (3) by a belt-shaped gap (6) of said
second resin layer (5); wherein said upper lid further (1) comprises means
(8) attached to said inner part (9) of said second resin layer (5) thereof
to be moved relative to said outer part (3), whereby said multi-layer base
(4) of said upper lid (1) is torn in an area of said gap (6); characterized
in that so     said means (8) has a smoothly shaped tip for tearing same to
said inner planar part (9), said barrier layers (13) comprise metallic
foils, the thickness of said barrier layer (19) of said upper lid (1) is
greater than the thickness of said barrier layer (19) of said lower lid
(17) and the yield strength in form of a fracture point of said upper lid
(1) is greater than the fracture point of 55     said lower lid (17), said
yield strength of said upper and said lower lids (1, 17) being respective
elastic constants. 2. A can according to claim 1, characterized in that the
thickness of one of said resin layers of said upper    EP 0 256 477 B1 lid
(1) is greater than the thickness of one of said resin layers of said lower
lid (17). 3 A can according to claim 1, characterized in that said barrier
layers (19) of said upper and lower lids (1, 17) are of different
materials. 5 Revendlcatlons 1. Bolte, comportant: un corps (16); 10
un couvercle suptrieur (1) relie thermiquement audit corps (16); et un
couvercle inf~rieur (17) relie thermiquement audit corps (16); dans
laquelle chacun desdits couvercles (1, 17) comporte: une base multicouche
(4) d'une couche de barribre (19) impermeable a l'oxygene et a l'humidite
et de premieres couches de resine pouvant etre collees a chaud (20, 21)
form~es des deux c8tes de 16     ladite couche de barribre (19), et une
deuxibme couche de resine (5) stratifiee sur ladite base multicouche (4);
dans laquelle ladite deuxibme couche de rdsine (5) dudit couvercle
supdrieur (1) comporte une partie plane ext6rieure (3), et une partie plane
intfrieure (9) contenue totalement a l'interieur de ladite partie
exterieure et < ~.,20    s~parde de ladite partie exterieure (3) par un
espace en forme de ceinture (6) de ladite deuxieme couche de resine (5);
dans laquelle ledit couvercle sup~rieur (1) comporte en outre des moyens
(8) fixes a ladite partie interieure (9) de ladite deuxibme couche de
resine (5) de celul-ci afin d'8tre ddplac6 par rapport a ladite partie
exterieure (3), ladite base multicouche (4) dudit couvercle sup~rieur (1)
etant dMchir4 dans 26     une zone dudit espace (6); caracteris6e en ce quo
lesdits moyens (8) possedent une pointe de forme lisse afin de ddchirer
ceux-ci de ladite partie plane interieure (9), lesdites couches de barriere
(13) comportent des feulles metalliques, 30        N'4palsseur de ladite
couche de barriere (19) dudit couvercle superieur (1) est supeideure a
l'Npaisseur de ladite couche de barribre (19) dudit couvercle inferieur
(17) et la resistance & l'allongement sous forme d'un point de rupture
dudit couvercle superieur (1) est superieure au point de rupture dudit
couvercle infdrieur (17), ladite resistance a l'allongement desdits
couvercles superieur et inferieur (1, 17) 6tant des 35     constantes
6lastiques respectives. 2. Bolte selon la revendication 1, caract6risee en
ce quo l'epaisseur de l'une desdites couches de r~sine dudit couvercle
superieur (1) est sup~rieure A I'6paisseur de l'une desdites couches de
resine dudit * >       couvercle inf6rieur (17). 40 3  Bolie salon la
revendication 1, caracteris6e on ce quo lesdites couches de barribre (19)
desdits 



couvercles superieur et inferieur (1, 17) sont en matibres difli~rentes.
PatentansprUche 45 1. Dose,umfassend: oinen Zylinder (16), eioen thermisch
mit dem Zylinder (16) (kleb)verbundenen oberen Deckel (1) und einen
thermisch mit dem Zylinder (16) (kleb)verbundenen unteren Deckel (17), 50
wobei jeder der Deckel (1, 17) aufweist: esne Mehrlagenbasis (4) aus einer
fOr Sauerstoff und Feuchtigkeit undurchlassigen Sperrschicht (19) sowie auf
beiden Seiten der Sperrschicht (19) ausgebildeten warme(kleb)verbindbaren
ersten Harz- schichten (20, 21) sowie eine auf die Mehrlagenbasis (4)
auflaminierte zweite Harzschicht (5), 55     wobei die zweite Harzschicht
(5) des oberen Dockels umfaft: ein planes AuBenteil (3) und ein planes
Innenteil (9), das vollstandig innerhalb des AuBenteils liegt und vom
Aufenteil. (3) durch oenen gOrtel- oder bandfdrmigen Spalt (6) (in) der
zweiten Harzschicht (5) getrennt ist, 10    EP O 256 477 Bi
I llll1 huN 11111 Hlii 11 Ifi1 wobel der obere Deckel (1) ferner ein am
Innenteil (9) seiner zwelten Harzschicht (5) angebrachtes, relativ zum
Aulenteil (3) bewegbares Mittel (8) aufweist, durch welches die
Mehrlagenbasis (4) des oberen Deckels (1) Im Bereich des Spalts (6)
aufbrechbar ist, dadurch gekennzeichnet, daB 6      das Mittel (8) elne
sanft oder gleichmiRIg geformte Spitze zum Aufbrechen am planen Innenteil
(9) aufweist, die Sperrschichten (13) aus Metallfolien bestehen, die Dicke
der Sperrschicht (19) des oberen Deckels (1) gro3Ber ist als die Dicke der
Sperrschicht des unteren Deckels (17) und 10     die Streckgrenze in Form
eines ReiB- oder Bruchpunkts des oberen Deckels (1) gro8er ist als der
ReiB- oder Bruchpunkt des unteren Deckels (17), wobel die Streckgrenzen von
oberem und unterem Deckel (1, 17) jeweils Elastizitatskonstanten sind. 2.
Dose nach Anspruch 1, dadurch gekennzeichnet, daR die Dicke einer der
Harzschichten des oberen 15     Deckels (1) groher ist als die Dicke einer
der Harzschichten des unteren Deckels (17). 3  Dose nach Anspruch 1,
dadurch gekennzelchnet, daB die Sperrschichten (19) von oberem und unterem
Dockel (1, 17) aus unterschiedlichen Werkstoffen bestehen. 20 25 30 35 40
45 50 65    


