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portion. The inner cylinder (2) includes
a barrier (3) at its one end, which can
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the ingredient in the chamber (M) to fall
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DESCRIPTION
BOTTLE CAP

TECHNICAL FIELD

[0001] The present invention relates to a synthetic resin-made bottle cap to

be attached to the mouth portion of a container, such as a PET bottle, which is

suitable for adding an ingredient stored therein to a liquid content in the interior

space of the bottle for mixture before the bottle is opened for use.
BACKGROUND ART

[0002] Recently, with regard to bottles filled with soft drinks such as tea,

fruit juice, healthy drink, mineral water or the like, there are widely available on
the market bottles equipped with a cap having a chamber which stores an
ingredient in the form of powder, liquid or solid. When the bottle is opened for
use, the ingredient is added to a liquid content in the interior space of the bottle
and mixed therewith (see, for example, Japanese Unexamined Utility Model
Application Publication No. JP05-77054U). Such a cap is applied in order to
maintain the quality of the ingredient as long as possible by avoiding the adverse
effects due to the external temperature, UV rays and oxidation as much as possible.
[0003] Conventional bottle cap of this type is made of many components, and
it has been difficult to reduce the number of the components and lower the
production cost. Moreover, in order to add the ingredient to the liquid content
in the bottle, it is necessary to further screw the cap and to thereby allow the
ingredient to fall into the bottle. Thus, there has been demand for the
development of a new ingredient-containing cap, which is simple in structure and
will allow the addition of the ingredient to the liquid content in the bottle by a
simple manipulation.

DISCLOSURE OF THE INVENTION

[0004] It is an object of the present inventors to provide a new bottle cap,
which comprises as few components as possible, and allows the addition of the
ingredient to the liquid content by a simple manipulation.

[0005] The present invention provides a bottle cap comprising an outer
cylinder to be detachably attached to a mouth portion of a bottle to surround the

mouth portion, and an inner cylinder integrally connected to the outer cylinder so
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as to be suspended in a cavity within the mouth portion of the bottle. The inner
cylinder comprises a barrier at its one end, which seals the mouth portion of the
bottle, and which can be displaced toward a bottom of the bottle, and a thin sheet
at the other end of the inner cylinder, for sealing an interior space of the inner
cylinder together with the barrier, thereby forming a closed chamber for storing
an ingredient. The barrier has a perforator which, when the barrier is displaced
toward the bottom of the bottle, is displaced to break and open the thin sheet,
thereby allowing the ingredient in the chamber to fall into the bottle.
[0006] With such a structure of the bottle cap according to the present
invention, when the barrier integrally connected to the inner cylinder is pressed
down toward the bottom of the bottle, the perforator barrier is displaced to break
and open the thin sheet so that the ingredient stored in the chamber falls through
the opening into the bottle. It is therefore possible to realize a bottle cap, which
is made of small number of components, and which allows the addition of the
ingredient to the liquid content in the bottle by a simple manipulation.
[0007] It is preferred that the barrier has a dome-like shape and exhibits a
convex profile directed outward.
[0008] It is preferred that the outer cylinder has a one-end opened annular
wall, which surrounds the barrier of the inner cylinder with its upper edge being
disposed at a level higher than the barrier. In this instance, the annular wall
preferably comprises a cover, which can be detachably attached to the open end
of the annular wall, to form a closed space together with the annular wall, for
protecting the barrier.
[0009] It is preferred that a virgin belt is provided at a junction of the outer
cylinder with the mouth portion of the bottle, for-retaining the outer cylinder to
the mouth portion of the bottle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The present invention will be more specifically described below with
reference to the attached drawings.

[0011] FIG. 1 is a perspective view showing the bottle cap according to one
embodiment of the present invention.

[0012] FIG. 2 is a sectional view of the bottle cap shown in FIG. 1.
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[0013] FIG. 3 is a sectional view showing the bottle cap according to another

embodiment of the present invention.
BEST MODE FOR CARRYING OUT THE INVENTION

[0014] In FIGS. 1 and 2, reference numeral 1 denotes an outer cylinder which

can be detachably attached to the mouth portion of a bottle to surround the mouth
portion from outside. Reference numeral 2 denotes an inner cylinder integrally
connected to the outer cylinder 1 via a top plate 1a. When the bottle cap is
attached to a bottle, the inner cylinder 2 is suspended in a cavity within the
mouth portion of the bottle.

[0015] Reference numeral 3 denotes a dome-shaped barrier integrally
connected to the upper end of the inner cylinder 2, exhibiting an upward directed
convex profile. The barrier 3 serves to seal the mouth portion of the bottle, and
is displaceable toward the bottom of the bottle.

[0016] Reference numeral 4 denotes a thin sheet provided to the lower end of
the inner cylinder 2 to seal the latter, thereby forming a closed chamber M in the
interior space of the innef cylinder 2, for storing an ingredient to be added to the
liquid content in the bottle. Reference numeral 5 denotes a perforator integrally
connected to the lower surface of the barrier 3. Reference numeral 6 denotes an
outer annular wall that is provided to the upper end of outer cylinder 1 such that
it surrounds inner cylinder 2 with its upper end being disposed at a level higher
by an amount “h” than the upper end of the inner cylinder 2. The upper end of
outer annular wall 6 is an open end. Reference numeral 7 denotes a virgin belt
for retaining the outer cylinder 1 to the mouth portion of the bottle.

[0017] According to the bottle cap configured as described above, when the
barrier 3 is pressed down toward the bottom of the bottle, the barrier 3 is
displaced as indicated by imaginary lines of FIG. 2, so that the perforator 5
connected to the barrier 3 is similarly displaced to break and open the thin

sheet 4. Thus, the ingredient stored in the chamber M readily falls through the
opening into the bottle.

[0018] After the breakage of the sheet 4, the ingredient can be actively mixed
with the liquid content in the bottle, for example, by shaking the bottle

vigorously until a uniform solution is obtained. Then, the virgin belt 7 is torn
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off by slightly unscrewing the outer cylinder 1 so that the outer cylinder 1
together with the inner cylinder 2 is detached from the bottle. Now, the solution
within is ready to be poured.

[0019] The bottle cap according to the present invention is constituted of a
single part, if the sheet 4 is not counted. Thus, it is possible to reduce
production cost. Furthermore, the present invention makes it possible to fall the
ingredient into the bottle by simply pressing the barrier 3 downward.

[0020] The material of sheet 4 is not limited to any specific one, as long as it
can stably store the ingredient in the chamber M, ensure a high sealing, and be
sufficiently susceptible to breakage as a result of the penetration of the perforator
5. Adhesion of sheet 4 to the end of inner cylinder 2 may be achieved by any
appropriate means, including adhesive bonding, heat-activated welding, etc.
[0021] FIG. 3 shows another embodiment of the bottle cap according to the
present invention. The bottle cap shown in FIG. 3 is essentially the same in
structure as the previous embodiment. Reference numeral 8 in the FIG. 3
denotes a cover that can be detachably attached to the annular wall 6 to form
another interior space together with the annular wall 6. The bottle cap
configured as above is constituted of two parts, due to the addition of the cover 8.
The cover 8 is provided to prevent the sheet 4 from being broken as a result of
the impact of a load which otherwise might be inadvertently applied to the sheet
4 during transportation of the bottle, or as a result of fraudulent attempt to abuse
the drink in the bottle. The cover 8 is fixed to outer cylinder 1 via a shrink label
S disposed around the outer cylinder 1.

[0022] The cover 8 may be made of a hard material or a soft material, but
should be made of a material that is sufficiently strong not to cause the
displacement of barrier 3, even when exposed to a sudden load.

[0023] The bottle cap according to the present invention may be made of a
polypropylene (PP) resin, or a high density polyethylene (HDPE) resin , though
its material may be appropriately varied depending on the type of the ingredient
to be stored. |

[0024] If the bottle cap as described above is made in its entirety by molding

a soft resin, during operation for opening the cap attached to a bottle, it may
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happen that the perforator 5 cannot break the sheet 4. To avoid such a risk, at

least the perforator 5 alone may be made of a different material.

[0025] It will be appreciated from the foregoing description that the present

invention provides a bottle cap, which is made of small number of components,
5  and which allows the addition of the ingredient to the liquid content in the bottle

by a simple manipulation.
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CLAIMS

1. Abottle cap comprising an outer cylinder to be detachably attached to
a mouth portion of a bottle to surround the mouth portion, and an inner cylinder
integrally connected to the outer cylinder so as to be suspended in a cavity within
the mouth portion of the bottle, wherein:

the inner cylinder comprises a barrier at its one end, which seals the mouth
portion of the bottle, and which can be displaced toward a bottom of the bottle,
and a thin sheet at the other end of the inner cylinder, for sealing an interior
space of the inner cylinder together with the barrier, thereby forming a closed
chamber for storing an ingredient; and

the barrier has a perforator which, when the barrier is displaced toward the
bottom of the bottle, is displaced to break and open the thin sheet, thereby

allowing the ingredient in the chamber to fall into the bottle.

2. The bottle cap according to Claim 1, wherein the barrier has a dome-

like shape and exhibits a convex profile directed outward.

3. The bottle cap according to Claim 1 or 2, wherein the outer cylinder
has a one-end opened annular wall, which surrounds the barrier of the inner

cylinder with its upper edge being disposed at a level higher than the barrier.

4.  The bottle cap according to Claim 3, wherein the annular wall
comprises a cover, which can be detachably attached to the open end of the
annular wall, to form a closed space together with the annular wall, for protecting

the barrier.

5.  The bottle cap according to any one of Claims 1 to 4, wherein a virgin
belt is provided at a junction of the outer cylinder with the mouth portion of the

bottle, for retaining the outer cylinder to the mouth portion of the bottle.
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