Description
Title of Invention: STACKABLE METAL CUP

Technical Field
[0001]
The present invention relates to a stackable metal cup that can be stacked to be stored.

Background Art
[0002]

Conventionally, cup-shaped vessels made of paper or plastic have been widely used for
drinking or the like. This is because vessels formed of such materials are lightweight, easy to
form, inexpensive, and suitable for disposable use. However, in recent years, the focus has
shifted to metal cups to address environmental issues such as resource depletion and problems
causes by waste. Metal cups are stronger and more durable than cups made of paper or plastic
and are suitable for repeated use, and thus can significantly contribute to reducing depletion of
resources and generation of waste.

[0003]

Metal cups are often used for drinking alcoholic beverages such as beer, and come in a
range of sizes such as a small mug to a large mug. Metal cups also have a shape in which an
inner diameter of an opening at an upper end is set to be larger than an outer diameter of a
bottom portion to enable the cups to be stacked. In a metal cup having such a form, as disclosed
in Patent Document 1, for example, two to three steps are formed in the middle of the body
portion. In addition, as described in Patent Document 2, to make the inner diameter of the
opening at the upper end larger than the outer diameter of the bottom portion, the body portion
can be formed as a tapered inclined wall. However, even in this case, for example, about two
steps are formed in the body portion wall (inclined wall). For all types of metal cups, close
contact between the body portion walls is suppressed when a plurality of the cups are stacked
such that the stacked metal cups can be smoothly inserted and removed.

[0004]

That is, in the metal cups of Patent Documents 1 and 2, since steps are formed in the
body portion wall, a gap is formed between the outer surface of the body portion wall of the
stacked upper cup and the inner surface of the body portion wall of the lower cup holding the
upper cup, and a portion where the cups are in close contact with each other is significantly
reduced. Thus, not only can the cups be easily stacked but also the stacked cups can be easily
pulled out.

Citation List
Patent Literature
[0005]



Patent Document 1: JP 2015-506842 A
Patent Document 2: JP 2021-155121 A

Summary of Invention
Technical Problem
[0006]

With the development of metal processing techniques in recent years, the thickness of a
metal can, typically an aluminum can, has been reduced to an extremely thin thickness by
drawing and ironing, and the thickness of a metal cup has also been reduced, whereby weight
reduction and resource saving have been achieved. However, although such thinning of the body
portion wall brings about the above-mentioned advantages, it also brings about problems that
strength is lowered, the metal cup is easily deformed, and a stacking property is impaired.
[0007]

Accordingly, an object of the present invention is to provide a stackable metal cup in
which deterioration of the stacking property due to deformation of the metal cup is effectively
prevented.

Solution to Problem
[0008]

According to the present invention, there is provided a stackable metal cup including: a
body portion having a hollow shape with an open upper portion and having a shape inclined
from the upper portion toward a lower portion such that an upper end inner diameter is larger
than a lower end outer diameter; and a bottom portion including a grounding portion, the
grounding portion being continuous with a lower end of the body portion via a curvature portion,
in which

when a height H from the grounding portion to the upper end is 100%, an upper region
A1 having a height of 70% to 100% includes at least one inflection point portion a at which an
inclination angle of the body portion with respect to a vertical plane changes.

[0009]

In the stackable metal cup of the present invention, the following aspects are suitably
adopted.

(1) The at least one inflection point portion a at which the inclination angle of the body
portion changes is formed in a lower region A2 having a height of 40% or less.

(2) An inclination angle difference A6 defining the inflection point portion a is 25
degrees or less.

(3) At least four of the inflection point portions a at which the inclination angle of the
body portion changes are formed in an intermediate region Al between the upper region A2 and
the lower region A3.



(4) The inflection point portion a is an intersection between a reference vertical wall
having an inclination angle of 2 degrees or less with respect to a vertical plane and an inclined
wall having an inclination angle difference A® with respect to the reference vertical wall.

(5) Inclination angle differences A8 defining the inflection point portions a formed in the
intermediate region A3 are all smaller than inclination angle differences A0 defining the
inflection point portions o existing in the upper region Al and the lower region A2.

(6) Each of the inclination angle differences A8 defining the inflection point portions o
formed in the intermediate region A3 is 10 degrees or less.

(7) The height H from the grounding portion to the upper end is in a range of 90 to 150
mm, and the upper end inner diameter of the opening is in a range of 65 to 95 mm.

Advantageous Effects of Invention
[0010]

In the metal cup of the present invention, as a whole, the upper end inner diameter of the
body portion is set to be larger than the outer diameter of the lower end, thereby ensuring the
stacking property. A particularly important feature is that the resistance of the body portion wall
against the pressure from the circumferential direction is enhanced by the inflection point portion
a generated by the change in the inclination angle of the body portion wall (i.e., inclination angle
difference) to suppress the shape change. That is, in the present invention, one or more inflection
point portions a are formed in the upper region A1 (a region having a height of 70% to 100%).
Therefore, the upper end of the metal cup is less likely to be deformed. For example, even when
the lower portion is deformed, the shape of the upper end of the opening is not deformed, so that
the stacking property is not impaired. This is the greatest advantage of the present invention.
[0011]

In the metal cup preferred in the present invention, one or more inflection point portions
a as described above are also formed in the lower region A2 (the region having a height of 40%
or less). That is, the lower region A2 is also less likely to be deformed, and not only the upper
end portion but also the lower end portion of the opening is less likely to be deformed. In short,
the shape of the upper portion and the shape of the lower portion, which are most important for
ensuring the stacking property, are less likely to be deformed, and hence the stacking property is
more stably ensured.

[0012]

Further, in the most preferred embodiment of the present invention, four or more
inflection point portions o as described above are also formed in the intermediate region A3
between the upper region Al and the lower region A2, and further, the angle difference A8
defining such inflection point portions a is smaller than the angle difference A8 in the upper
region Al and the lower region A2, and is, for example, a level difference which is slightly felt
by touch. That is, the intermediate region A3 is a portion where the metal cup is frequently
gripped by a hand. Since this region is a portion where deformation occurs most frequently, it is
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better to provide many inflection point portions a. However, the inflection point portion formed
by the angle difference A0 of the same degree as the upper region Al and the lower region A2 is
large enough to be clearly recognized as a step, and when the inflection point portion recognized
as such a step increases, the smoothness of the body portion wall is impaired, and for example,
printability, labelability, and the like are impaired. Further, when the cups are stacked, the
stacked cups may rattle, and the stability of the stacked cups may be impaired. Therefore, in the
intermediate region A3, the inflection point portion a is formed by a slight angle difference
which is not easily recognized as a step, and the strength is improved while preventing the
above-described disadvantage.

Brief Description of Drawings
[0013]
FIG. 1 is a schematic side cross-sectional view illustrating an example of a metal cup of
the present invention and a partially enlarged cross-sectional view of a body portion.
FIG. 2 s a partially enlarged photograph of an intermediate region A3 illustrating an
example of the metal cup of the present invention.

Description of Embodiments
[0014]

In FIG. 1, a metal cup according to the present invention, which is overall denoted by 1,
includes a body portion 3 and a bottom portion 7 provided with a grounding portion 5. Typically,
a curled portion 9 is formed at an upper end of the body portion 3 so as not to expose a sharp
edge portion to the outside. A lower end of the body portion 3 is continuous with the grounding
portion 5 via a curvature portion R.

The bottom portion 7 may be flat, but normally has a shape in which a central portion is
recessed in a dome shape, and a peripheral edge of the dome-shaped recessed portion serves as
the grounding portion 5. With such a configuration, the metal cup 1 has high buckling resistance.

The body portion 3 forms a hollow portion 10 that has an open upper end and is closed
by the bottom portion 7 so as to accommaodate a liquid such as a beverage depending on the
intended usage.

[0015]

In the metal cup 1 described above, to ensure stacking property, the opening diameter D
at the upper end of the hollow portion 10 (i.e., the inner diameter at the upper end of the body
portion 3) is larger than the outer diameter d at the lower end, and the hollow portion 10 is
inclined downward.

[0016]

Note that the metal serving as a constituent material of the metal cup 1 may be any metal
or alloy material, and may be, for example, aluminum, copper, iron, an alloy containing these
metals, a tin-plated steel plate such as a tin plate, or a surface-treated steel plate such as an
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aluminum plate subjected to chemical conversion treatment. In general, steel, stainless steel,
aluminum, or an aluminum alloy is preferable, and aluminum or an aluminum alloy is
particularly preferable from the viewpoint of lightness and workability.

Further, an organic resin coating may be laminated on the inner surface of the metal cup
1. The organic resin coating is a coating derived from a coating material such as an acrylic
coating material, a urethane coating material, a silicon coating material, or a fluorine-based
coating material, or a thermoplastic resin such as polyethylene terephthalate (PET), and is
provided to give corrosion resistance and suppress surface roughness during harsh formation
processes. Of course, an organic resin coating may also be formed on the outer surface.

[0017]

Such a metal cup 1 can be formed using, for example, a thin raw plate made of metal (the
above-described organic resin coating may be formed on the inner surface and also on the
surface on the side to be the outer surface).

For example, in a case where an organic resin film is formed, punching, drawing,
redrawing-ironing, and substantially simultaneously doming of the bottom portion are
performed, followed by heat treatment of the trimming portion (to prevent peeling of the film),
trimming, curling, redrawing to provide a slope on the side wall, heat treatment (removal of resin
strain and wax), outer surface printing, heat treatment, and the like.

In a case where the organic coating resin is not formed, punching, drawing, redrawing-
ironing, and doming of the bottom portion are performed substantially at the same time, and then
trimming, washing and drying, a curling step, a redrawing step of providing an inclination to the
side wall, outer surface printing, heat treatment, and the like are performed.

[0018]

In the metal cup 1 described above, the thickness of a central portion of the bottom
portion 7 corresponds to the thickness of the blank sheet used in forming the cup 1 and is
typically from 0.10 to 0.50 mm, though the thickness varies depending on the intended usage of
the cup 1. The thickness of the body portion 3 and a height H of the cup (height from the
grounding portion 5 to the upper end of the body portion 3) vary depending on the degree of
ironing. The body portion 3 is made progressively thinner and the height H is progressively
increased as ironing is performed in multiple stages by gradually increasing the ironing ratio. In
recent years in particular, metal cups have become remarkably thin. To cope with such thinning,
the metal cup 1 of the present invention has the following form.

[0019]

As illustrated in FIG. 1, the body portion 3 has a large number of portions where the
inclination angle (angle with respect to a vertical plane) changes, and an inflection point portion
a is generated due to the angle difference A8 of the inclination angle. When the angle difference
A9 is large, the inflection point portion a is clearly visually recognized as a step. Such an

inflection point portion a exhibits resistance to stress from the outer surface in the



circumferential direction of the body portion 3 of the metal cup 1, and effectively suppresses
deformation of the body portion 3.

In the following description, an inclination angle means an angle with respect to a
vertical plane unless otherwise specified.
[0020]

For example, in the example illustrated in FIG. 1, a reference vertical wall 3a having an
inclination angle of 2 degrees or less, particularly 1 degree or less, and preferably 0.5 degrees or
less (that is, the inclination angle is substantially zero) with respect to a vertical plane and the
inclined wall 3b having an angle difference AO with respect to the reference vertical wall 3a are
alternately continued, and a plurality of inflection point portions a are formed. In this case, the
inclination angle of the reference vertical wall 3a is smaller than the angle difference A6. The
angle difference A0 (that is, the angle difference from the reference vertical wall 3a) is in a range
of 25 degrees or less, and the angle differences A forming the plurality of inflection point
portions o may be uniformly the same or may be different values on the condition that the
inclination angle is 25 degrees or less.

[0021]

In the present invention, the inclination angle of the body portion 3 with respect to a
vertical plane and the angle difference A0 from the vertical wall 3a are naturally set to satisfy the
condition that the opening diameter D of the upper end of the hollow portion 10 is larger than the
outer diameter d of the lower end. However, when A6 is set to be larger than necessary, the outer
diameter d of the lower end becomes smaller than necessary, or the number of inflection point
portions a (steps) is limited, and further, the flatness of the outer surface of the body portion 3 is
impaired, and the printability and the label-sticking property are impaired. From such a
viewpoint, it is preferable that the inclination angle (angle with respect to a vertical plane) of the
body portion 3 is set to 7 degrees or less, and the angle difference A is set to 5 degrees or less,
particularly 1 degree or less, and most preferably 0.5 degrees or less. Thus, the number of
inflection point portions o can be appropriately increased. For example, it is not desirable to
form the inflection point portion by a recessed portion that is recessed in the horizontal direction.
[0022]

When the height H of the body portion 3 is 100%, the metal cup 1 including the body
portion 3 having the inflection point portion a as described above can be divided into three
regions of an upper region Al having a height of 70% to 100%, a lower region A2 having a
height of 40% or less of H, and an intermediate region A3 between the regions A1 and A2. In the
present invention, the inflection point portion o due to the angle difference A6 as described
above is distributed in each of these regions.

[0023]

First, in the upper region Al, at least one, preferably two to four inflection point portions
a generated by the angle difference A0 of the inclination angle of the body portion 3 are formed.
Accordingly, it is possible to increase the strength of the upper region Al, it is possible to

6



effectively suppress the deformation of the upper end portion of the hollow opening 10, and it is
possible to secure the stacking property.
[0024]

Further, in the lower region A2, at least one, preferably three to five inflection point
portions a generated by the angle difference A6 of the inclination angle of the body portion 3 are
formed. As a result, it is possible to increase the strength of the lower region A2 together with
the upper region Al, it is possible to effectively suppress the deformation of the upper end
portion and the lower end portion of the hollow opening 10, and it is possible to more reliably
secure the stacking property. That is, at the time of stacking, not only the reception of the metal
cup 1 but also the insertion of the metal cup 1 can be smoothly performed.

[0025]

As described above, the angle difference A between the inclination angles in the upper
region Al and the lower region A2 is set to 25 degrees or less.

Further, in FIG. 1, the reference vertical wall 3a having a very small inclination angle (or
zero inclination angle) with respect to a vertical plane and the inclined wall 3b having an angle
difference AO with respect to the reference vertical wall 3a are alternately connected, but a wall
having a different inclination angle (for example, a tapered wall having an inclination angle
larger than that of the inclined wall 3b) may be further formed between the reference vertical
wall 3a and the inclined wall 3b as long as the angle difference A0 is 25 degrees or less. In this
case, the inflection point portion a is also formed between the tapered wall and the inclined wall
3b and between the tapered wall and the reference vertical wall 3a.

[0026]

Further, in the present invention, it is optimal to form at least four, preferably 6 to 10
inflection point portions a generated by the angle difference A9 of the inclination angle also in
the intermediate region A3. That is, the metal cup 1 is most often used for drinking alcoholic
beverages such as beer. Therefore, the portion of the intermediate region A3 is a portion which is
most strongly gripped and is easily deformed. Therefore, to increase the strength of this portion,
it is preferable to form the number of inflection point portions a as described above. In addition,
since the intermediate region A3 is large, if the intermediate region A3 is flat, when the metal
cups 1 are stacked, a region in which the upper and lower cups 1 stacked on each other are in
close contact with each other is increased, and thus there is a concern that stacking property may
be deteriorated. It is preferable to form a large number of inflection point portions a to avoid
such a decrease in stacking performance.

[0027]

Referring also to FIG. 2 illustrating the intermediate region A3, the intermediate region
A3 is large and located in the central portion of the metal cup 1. For this reason, it is very
frequent that printing is performed or a label or the like is attached to this portion. Therefore,
high smoothness is required in this region. From such a viewpoint, the angle difference A8 of the
inclination angle in the intermediate region A3 is preferably formed to be smaller than those in
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the upper region Al and the lower region A2, and all of the plurality of angle differences A are
preferably 5 degrees or less, particularly preferably 1 degree or less, and most preferably 0.5
degrees or less. As can be understood from FIG. 2, the inflection point portion a due to such a
small angle difference indicates a slight step that can be recognized by the sense of touch, and is
inferior to the inflection point portion a in the upper region A1l or the lower region A2 in terms
of high strength. However, even the inflection point portion o having such a small angle
difference is sufficient in terms of ensuring the stacking property, and further, by setting the
number of inflection point portions o to be large (by reducing the interval between the adjacent
inflection point portions a), the strength can be increased to some extent, which is the most
preferable aspect.

[0028]

As described above, since the metal cup 1 of the present invention described above is
frequently used instead of a mug when drinking beer, it is most preferable that the height H is in
a range of 90 to 150 mm and the upper end inner diameter of the opening is in a range of 65 to
95 mm, particularly 70 to 90 mm.

Although the curled portion 9 is formed at the upper end in the above-described example,
a horizontal flange or the like may be formed instead of the curled portion 9 and a lid member
may be provided by heat sealing or the like after a food product or the like is accommodated.
This is advantageous in storing the cup when the cup is repeatedly used.

Further, the metal cup 1 may be used as a can to which a lid member is attached after the
metal cup 1 is filled with a beverage or the like. The lid member may be any stay-on-tab lid
made of metal, a sheet made of a layered body, a screw lid, or the like.

In a case in which the lid member is wound and tightened on the upper end of the body
portion as a stay-on-tab lid, the upper end of the body portion of the container need only be
subjected to trimming for the winding and tightening and subsequently subjected to flanging that
forms a face portion.

In a case in which the lid member is bonded by heat or other means to the upper end of
the body portion as a sheet composed of a layered body, the upper end of the body portion of the
container may be imparted with a shape that includes a face portion to ensure the bonding area.
As the sheet made of a laminate, a laminate having a layer made of an adhesive such as a known
sealant film, a lacquer-type adhesive, an easy-peel adhesive, or a hot-melt adhesive can be
adopted as the thermal adhesive layer.

When the lid member is screw-fixed to the upper end of the body portion as a screw lid,
the upper end of the body portion of the container may have a screw thread, or a lid member with
a spout having a separate screw thread for screw-fixing the screw lid may be wound and fastened
to the upper end of the body portion of the container. By adapting to the attachment form of the
lid member, the efficiency in storing and transporting the container portion can be improved
regardless of the lid member.



Reference Signs List
[0029]
1: Metal cup
3: Body portion
R: Curvature portion
5: Grounding portion
7: Bottom portion
9: Curled portion
10: Hollow space

a: Inflection point portion



Claims

[Claim 1]

A stackable metal cup comprising:

a body portion having a hollow shape with an open upper portion and having a shape
inclined from the upper portion toward a lower portion such that an upper end inner diameter is
larger than a lower end outer diameter; and

a bottom portion including a grounding portion, the grounding portion being continuous
with a lower end of the body portion via a curvature portion, wherein

when a height H from the grounding portion to the upper end is 100%, an upper region
A1 having a height of 70% to 100% includes at least one inflection point portion a at which an

inclination angle of the body portion with respect to a vertical plane changes.

[Claim 2]

The stackable metal cup according to claim 1, wherein

the at least one inflection point portion a at which the inclination angle of the body
portion changes is formed in a lower region A2 having a height of 40% or less.

[Claim 3]
The stackable metal cup according to claim 1, wherein
an inclination angle difference A0 defining the inflection point portion a is 25 degrees or

less.

[Claim 4]

The stackable metal cup according to claim 1, wherein

at least four of the inflection point portions a at which the inclination angle of the body
portion changes are formed in an intermediate region A3 between the upper region Al and the
lower region A2.

[Claim 5]

The stackable metal cup according to claim 1, wherein

the inflection point portion a is an intersection between a reference vertical wall having
an inclination angle of 2 degrees or less with respect to a vertical plane and an inclined wall
having an inclination angle difference A® with respect to the reference vertical wall.

[Claim 6]
The stackable metal cup according to claim 4, wherein
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inclination angle differences A8 defining the inflection point portions o formed in the
intermediate region A3 are all smaller than inclination angle differences AO defining the

inflection point portions o existing in the upper region Al and the lower region A2.

[Claim 7]

The stackable metal cup according to claim 6, wherein

each of the inclination angle differences AO defining the inflection point portions a
formed in the intermediate region A3 is 10 degrees or less.

[Claim 8]

The stackable metal cup according to claim 1, wherein

the height H from the grounding portion to the upper end is in a range of 90 to 150 mm,
and the upper end inner diameter of the opening is in a range of 65 to 95 mm.
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