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(57) Abstract: A cap with a storage chamber for
storing an ingredient to be added to a liquid content
within a container (10) includes a base (110) to be
attached to a mouth portion of the container, which
has a spout (113) for allowing passage of the lig-
uid content out of the container (10). A lid (120)
is fastened by screwing to the base (110) and in-
cludes the storage chamber (124) and a thin sheet
(123) for sealing it. The base (110) has an annular
part (114a) fixed to an inner wall of the spout, for
maintaining a channel communicating with an inte-
rior space of the container (10). The base (110) has a
slanted blade (114b) which comes into contact with
the thin sheet (123) as the lid (120) is moved down-
wards, for cutting the thin sheet and allowing the in-
gredient in the storage chamber (124) to fall into the
interior space of the container (10) and mixed with
the content therein.
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BOTTLE CAP WITH A STORAGE CHAMBER

TECHNICAL FIELD

[0001] The present invention relates to a bottle cap with a chamber for

- storing an ingredient to be added to a content within a bottle.

BACKGROUND ART

[0002] There is known a bottle cap including a base which can be attached to
the mouth portion of a container, and which has a spout for allowing the passage
of the content in the bottle, a lid capable of moving upwards or downwards
relative to the base, wherein the lid defines a storage chamber for the ingredient,
which is sealed with a thin sheet, and a seal opener within the base. The seal
opener approaches the thin sheet as the lid is pressed and thereby moved
downwards, for breaking and opening the sheet, so that the ingredient stored in
the storage chamber is allowed to fall through the opening into the interior of the
bottle and added to the liquid content therein. In this instance, if a force beyond
a certain limit is accidentally applied to the lid, the seal opener would be brought
into contact with the thin sheet to break it inadvertently. Therefore, in order to
avoid such a problem, Japanese Unexamined Utility Model Application
Publication No. JP 05-770549U proposes a bottle cap in which the lid is fastened
to the base by screwing so that the lid can be moved upwards or downwards
relative to the base by screwing operation, and in which the seal opener is in the
form of a plate-like flat blade.

[0003] However, in the bottle cap according to the above-mentioned proposal,
the flat blade is moved in a tangential direction with respect to a circle
circumscribed by the rotation of the lid, so that it may happen that the blade
drags the thin sheet when trapped by the thin sheet. In this instance, it is
necessary to screw in the lid with a considerable force, thereby giving rise to
inconvenience for children and aged people.

[0004] Another bottle cap with an ingredient-storage chamber has been
alternatively proposed and comprises seal opener in the form of a circular saw-
tooth blade which consists of a series of saw-teeth formed into a ring.  This type

of the blade, however, is not free from the problem of the entrapment by the thin
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sheet, either.

DISCLOSURE OF THE INVENTION
[0005] It is therefore an object of the present invention to overcome the
inconvenience encountered with conventional bottle caps, and capable of
positively avoiding undesirable entrapment of the seal-opening blade by the thin
sheet during the cutting operation.
[0006] | According to the present invention, there is provided a cap with a
storage chamber for storing an ingredient to be added to a liquid content within a
container, wherein the cap includes a base to be attached to a mouth portion of
the container, which has a spout for allowing passage of the liquid content out of
the container, and a lid fastened by screwing to the base such that it is moved
upwards or downwards depending on a screwing direction. The lid includes the
Storage chamber and a thin sheet for sealing it . The base has an annular part
fixed to an inner wall of the spout, so that the annular part maintains a channel
communicating with an interior space of the container. The base has, on its
upper edge portion, a blade slanted relative to a horizontal plane, and extending
along an upper edge of the annular part. The slanted blade comes into contact
with the thin sheet as the lid is screwed and moved downwards, for cutting and
opening the thin sheet and thereby allowing the ingredient in the storage chamber
to fall into the interior space of the container and mixed with the content therein.
[0007] According to the present invention, since the slanted blade with a
tapered cutting edge is provided along the periphery of the annular part, and is
moved downwards by a downward movement of the base due to screwing-in of
the lid, a summit cutting edge of the slanted blade breaks and opens the thin sheet
progressively, to eliminate the risk of the blade being trapped by the thin sheet
during its cutting operation. It is thus possible to smoothly cut the thin sheet
without forcibly spinning the lid, thereby advantageously realizing a cap which is
easy in operation and excellent in performance.
[0008] The slanted blade may be a circular blade provided along an entire
upper edge of the annular part, having a protruded cutting edge. Alternatively,
the slanted blade may be an arcuate blade locally provided on an upper edge of

the annular part.
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[0009] It is preferred that a rib is provided at an area adjacent to the slanted
blade so as to dislocate a cut end of the thin sheet from the opening while the thin
sheet is cut by the blade.
[0010] It is also preferred that a stopper is arranged in a gap between the base
and the lid, for restricting the downward movement of the lid, said stopper being
removable from the gap.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The present invention will be more specifically described below with
reference to the attached drawings.
[0012] FIG. 1 is a sectional view of a cap according to a first embodiment of
the present invention. '
[0013] FIG. 2 is a sectional view explaining the operation of the cap shown in
FIG. 1.
[0014] FIGS. 3(a) and 3(b) are, respectively, a perspective view and a
diagram showing the structure and operation of the slanted cutting blade in the
first embodiment of the present invention.
[0015] FIGS. 4(a) and 4(b) are, respectively, a perspective view and a plan
view showing the structure and operation of the slanted cutting blade according
to a second embodiment of the present invention.
[0016] FIGS. 5(a) and 5(b) are perspective views showing a modification of
the first embodiment, incorporating a modified slanted blade and a variant of the
rib provided adjacent to the slanted blade.

BEST MODE FOR CARRYING OUT THE INVENTION

[0017] In FIGS. 1 and 2, reference numeral 100 denotes a cap with a storage
chamber according to a first embodiment of the present invention. The cap 100
comprises a base 110 to be attached to the mouth 11 of a bottle-shapéd container
10, which may comprise a suitable plastic material such as PET, and a lid 120 to
be fastened to the base 110, e.g., by screwing. The lid 120 comprises a
cylindrical portion 122 hanging from a cover 121 covering the base 110
downward with its lowest end being open, and a thin sheet 123 for sealing the
open end of the cylindrical portion 122. Thus, the lid 120 defines a

hermetically sealed storage chamber 124 in an interior space surrounded by the
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cylindrical portion 122 and the thin sheet 123, for storing an ingredient M in the
form of powder, particles or liquid.

[0018] The base 110 comprises an outer cylinder 111 having a female thread
on its inner wall to mate with a male thread formed on the outside of the mouth
portion 11 of the container, and an inner cylinder 112 continuous with the outer
cylinder 111, which snugly fits to the inner surface of the mouth portion of the
container. The inner cylinder 112 has a male thread 112s on its portion
projecting from the mouth portion 11 of the container, which mates with a female
thread 121s formed on the cover 121 of the lid 120 for fastening the lid 120 to
the base 110 by screwing. When the 1id 120 is fastened to the base 110, the
inner cylinder 112 is brought into frictional contact at its inner wall 112w with
the cylindrical body 122 so as to movably hold it by friction. The inner cylinder
112 further includes, at its center, a spout passage 113 for pouring out a liquid
content out of the container 10.

[0019] In the spout passage 113, as shown in FIG. 3(a), there is provided an
annular part 114a supported by a plurality of beams 115. On the upper edge
114a(e) of the annular part 114a, there is provided a slanted blade 114b, as shown
in FIGS. 1 and 3(a). The blade 114b forms, in its vertical profile, a tapered edge
with the wall vertically éxtcnding from the annular part 114a with a peak (cutting
edge) 114e at the intersection. The slanted blade 114b is a circular blade
formed along the entire upper edge portion 114a(e) of the annular part 114a.

This means that the blade 114b appears, in its projected image, as if the annular
part 114a has been cut obliquely at the upper edge portion 114a(e). As shown in
FIG. 3(a), the annular part 114a further includes in its interior a channel 113a
which communicates with the interior space of the bottle 10 and forms part of the
spout passage 113, and additional channels 113b each the adjacent beams 115,
which also form part of the spout passage 113.

[0020] Furthermore, in the first embodiment, the cover 121 of the lid 120
integrally comprises a removable stopper 125 as shown in FIG. 1, which restricts
an excessive downward movement of the lid 120, which otherwise occurs when
screwed in.  The stopper 125 will be torn off by slightly displacing the lid 120

downwards, thereby releasing the lid 120 from the restriction, and allowing it to
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be further screwed in or out freely.

[0021] The operation of the first embodiment is as follows.

[0022]  First, a user tears off the stopper 125 from all around the lid 120 by a
manual squeezing, as indicated by an arrow in FIG. 1. Then, a gap is formed
between the cover 121 of the lid 120 and the outer cylinder 111 of the base 110,
and thus the user can rotate the lid clockwise or counterclockwise such that the
lid 120 can be screwed in toward the base 110. The lid 120 is moved
downwards as a result of being screwed in, and the cutting edge 114e of the
slanted blade 114b breaks and opens the thin sheet 123 by moving upwards as
indicated by an arrow D1 in FIG. 3(b). With the further screwing-in of the lid
120, the slanted blade 114b progressively cuts the thin sheet 123 in a
circumferential direction indicated by an arrow D2 in FIG. 3(b), tracing the
circumference of a circle. As a result of such operation, the thin sheet 123 is cut
as shown in FIG. 2, and the storage chamber 124 is opened. Thus, the
ingredient M stored in the chamber 124 is allowed to fall along the spout passage
113 and the channels 113a, 113b, into the interior space of the bottle 10, and is
added to the liquid content therein. When it is required to pour a resulting
solution out of the bottle 10, the lid 20 is rotated in a direction opposite to the
previous one until the lid 120 is removed from the base 110, and then the solution
obtained by dissolving the ingredient M to the liquid content can be readily
poured out.

[0023] According to the first embodiment explained above, since the slanted
blade 114b with a tapered cutting edge is provided along the periphery of the
annular part 114a, and is moved downwards by a downward movement of the
base 110 due to screwing-in of the lid 120, the summit cutting edge 114¢ of the
slanted blade 114b breaks and opens the thin sheet 123 progressively, to
eliminate the risk of the blade 114b being trapped by the thin sheet 12‘3 during its
cutting operation. It is thus possible to smoothly cut the thin sheet 123 without
forcibly spinning the lid 120, thereby advantageously realizing a cap that is easy
in operation and excellent in performance.

[0024] Moreover, as shown in FIGS. 1 and 2, the slanted blade 114b in the

first embodiment includes a tapered edge having, in its vertical profile, a slope
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slanting towards the passage 113a communicating with the interior space of the
container 10. Since the slanted blade 114b is configured as described above, the
thin sheet 123 hardly stretches between the inner annular wall 122w of the lid
120 and the slanted blade 114b, even when the slanted blade 114b is brought into
contact with the thin sheet 123, thereby allowing the thin sheet 123 to be easily
cut and opened by the slanted blade 114b.

[0025] Still further, in the first embodiment, since stopper 125 is detachably
attached to the cover 121 of the lid 120 to restrict the downward movement of the
lid 120, it is possible to safely avoid the risk of breaking the thin sheet 123 by an
accidental downward displacement of the lid 120. The stopper 125 may be
formed in association with, or integrally with the molding of the base 110, as
long as the stopper 125 can be detachably arranged between the base 110 and the
lid 120.  Alternatively, the stopper 125 may have a substantially C-shaped
profile, and formed as an element that is independent from the base 110 and the
lid 120. Then it is possible to detachably insert the stopper 125 into the gap
between the base 110 and the lid 120.

[0026] FIG. 4(a) is a perspective view showing a cap according to a second
embodiment of the present invention, which incorporates a variant of the slanted
blade. In the second embodiment, the general structure of the cap is the same as
that of the first embodiment shown in FIGS. 1 and 2. In the following
description, the elements corresponding to those shown in FIGS. 1 to 3 are
denoted by the same reference numerals and a superfluous explanation is omitted
for the sake of simplicity.

[0027] In the cap according to the second embodiment of the present
invention, a slanted blade 114c with a tapered end is provided locally along the
upper edge portion 114a(e) of the annular part 114a that is fixed by the beams
115 to the inner wall of the spout passage 113. The slanted blade 114c is
generally in the form of an arcuate blade formed along the upper end portion
114a(e) of the annular part 114a, except for a protruded cutting edge 114e.

The arcuate blade 114c thus has a pointed cutting edge along the upper edge
portion 114a(e) of the annular part 114a.

[0028] According to the second embodiment configured as described above,
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when the lid 120 is rotated and thereby moved downwards, i.e., toward the base
110, the pointed cutting edge 114e of the arcuate blade 114c breaks and opens the
thin sheet 123.  When the lid 120 is further rotated and moved downwards, the
thin sheet 123 is caused to rotate thereby allowing the arcuate blade 114c to
progressively cut the thin sheet 123 with the rotation of the sheet 123. It is thus
possible to eliminate the risk of the blade 114c being trapped by the thin sheet
123 during its cutting operation. It is also possible to smoothly cut the thin
sheet 123 without forcibly spinning the lid 120, thereby advantageously realizing
a cap that is easy in operation and excellent in performance.

[0029] Moreover, according to the second embodiment, as indicated by the
hatched area of FIG. 4(a), there is provided a rib 116 at a region A of the arcuate
blade 114c. The rib 116 is provided for expanding the opening when the arcuate
blade 114c cuts the thin sheet 123, forcibly displacing the cut ends of the thin
sheet 123. In this instance, as shown in FIG. 4(b), even when the thin sheet 123
is not completely cut by the arcuate blade 114c¢ as a result of insufficient
screwing-in of the lid 120, the face 116f of the rib 116 in the advancing direction
displaces the cut end of the thin sheet 123 to expand the opening, thereby
allowing the ingredient M stored in the chamber 124 to positively fall into the
interior space of the container 10.

[0030] The rib 116 may be placed at any desired location relative to the
annular part 114a, as long as it is implemented at an area A with respect to the
arcuate blade 114c. However, the rib 116 is preferably placed with respect to
the pointed cutting edge 114e such that it is situated directly below the cutting
point 114e to be aligned with the latter, as shown in FIG. 4(a). In this instance,
it is possible to even more efficiently displace the cut end of the thin sheet 123 so
as to expand the opening C.

[0031] FIG. 5(a) shows a modification of the first embodiment shown in
FIGS. 1 to 3, which is modified to incorporates the rib 116. The rib 116 may be
placed at any desired location with respect to the annular part 114a, since the
circular blade 114b is arranged along the entirety of the upper edge portion
114a(e) of the annular part 114a. However, as discussed above with reference to

FIG. 4(a), the rib 116 is preferably placed at the hatched area A in FIG. 5(a),
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particularly an area directly below the summit cutting point 114e. In this
embodiment too, it is possible to efficiently displace the cut ends of the thin sheét
123 to expand the opening C.

[0032] The rib 116 has a face 116f that comes into direct contact with the cut
end of the thin sheet 123. The edge of the face 116f is not limited to an angular
shape as shown in FIGS. 4(a) and 5(a), but niay be beveled as shown in FIG. 5(b).
In this instance, the displacement of the cut end of thin sheet 123 formed by the
slanted blade 114b, 114c is further enhanced, encountering less resistance from
the thin sheet 123.

[0033] The present invention is not limited to the illustrated embodiments
described above, and modifications and variations may be made without
departing from the scope of the invention as defined by the appended claims.
Thus, for example, while the base 110 in the above-mentioned embodiments is
attached to the mouth portion of a container by mating a male thread 111p on the
inner face of the outer cylinder 111 of the base 110 with a female thread 11n on
the mouth part 11 of the container, a reversed arrangement is also possible in
which the mouth portion 11 of the container has a male thread and the inner wall
of the outer cylinder 111 of the base 110 has a corresponding female thread.
Suitable containers 10 to which the cap according to the present invention is
applicable are not limited to bottles, and may include containers having various

shapes or comprising different materials.
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CLAIMS

1.  Acap with a storage chamber for storing an ingredient to be added to
a liquid content within a container, comprising a base to be attached to a mouth
portion of the container, said base including a spout for allowing passage of the
liquid content out of the container, and a lid fastened by screwing to the base
such that it is moved upwards or downwards depending on a screwing direction,
wherein:

the lid includes said storage chamber and a thin sheet for sealing the storage
chamber;

the base has an annular part fixed by beams to an inner wall of the spout,
said annular part maintaining a channel communicating with an interior space of
the container, and having, on its upper end portion, a blade slanted relative to a
horizontal plane, and extending along an upper edge of the annular part so as to
be brought into contact with the thin sheet as the lid is screwed and moved
downwards, for cutting and opening the thin sheet, thereby allowing the
ingredient in the storage chamber to fall into the interior space of the container

and mixed with the liquid content therein.

2. The cap according to Claim 1, wherein said slanted blade is a circular
blade provided along an entire upper edge of the annular part, having a protruded

cutting edge.

3. The cap according to Claim 1, wherein said slanted blade is an arcuate

blade locally provided on an upper edge of the annular part.

4. The cap according to any one of Claims 1 to 3, wherein a rib is
provided at an area adjacent to the slanted blade so as to dislocate a cut end of

the thin sheet from the opening while the thin sheet is cut by the blade.

5. The cap according to any one of Claims 1 to 4, further comprising a
stopper arranged in a gap between the base and the lid, for restricting the

downward movement of the lid, said stopper being removable from the gap.
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