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Description
TECHNICAL FILED OF INVENTION

[0001] The present invention relates to a cap used for
a bottle having positive inner pressure and a bottle with
the cap attached.

BACKGROUND ART

[0002] A typical example of a conventional cap at-
tached to a bottle is disclosed in Japanese Unexamined
Patent Application Publication No. 2015-9853 (Patent
Literature 1). Referring to Fig. 5 in the current application
showing the conventional cap, the cap 100 includes a
female screw part 101 engageable with a male screw
part formed on an outer circumferential surface of a bottle
mouth. The female screw part 101 is formed of a plurality
of projections 102 running intermittently in a circumfer-
ential direction.

[0003] A bottle filled with carbonated drink, for exam-
ple, has positive inner pressure. If the inner pressure of
the bottle increases when stored in a high-temperature
atmosphere, for example, a top 103 of the cap 100 may
be pushed up and then a side wall 104 also may be
pushed up entrained by the action of the top 103 as shown
in Fig. 6. Such a condition may break a sealing condition
of the bottle mouth established by the cap, which might
lead to leakage of the contents.

CITATION LIST
PATENT LITERATURE

[0004] PatentLiterature 1: Japanese Unexamined Pat-
ent Application Publication No. 2015-9853

SUMMARY OF INVENTION
TECHNICAL PROBLEM

[0005] The cap side wall 104 is pushed up because it
has stretched in the circumferential direction and then
deformed to bulge outward. The conventional cap 100,
which includes the female screw part 101 having the plu-
rality of projections 102 running intermittently in the cir-
cumferential direction, cannot satisfactorily prevent the
cap side wall 104 from stretching in the circumferential
direction and thus cannot effectively prevent leakage of
the contents.

[0006] To eliminate the above disadvantages, the ob-
ject of the present invention is to provide a cap that ef-
fectively prevents leakage of the contents of a bottle.

SOLUTION TO PROBLEM

[0007] The present invention provides a cap used for
a bottle having positive inner pressure. The cap includes
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a female screw part engageable with a male screw part
provided in an outer circumferential surface of a bottle
mouth. The female screw part includes a circumferential
projection protruding from an inner circumferential sur-
face of a cap side wall and continuously extending in
spiral through at least 360 degrees. The circumferential
projection is radially cut away in part to form at least one
cutaway portion.

[0008] The above arrangement, in which the female
screw part includes a circumferential projection continu-
ously extending in spiral through at least 360 degrees,
can effectively prevent the cap side wall from stretching
inthe circumferential direction and easily bulging outward
and thus from being pushed up. Additionally, the cutaway
portion formed by radially cutting the circumferential pro-
jection in part acts a gas vent to allow gas to escape
when the cap is opened, which ensures safety in opening
the cap.

[0009] According to one preferable embodiment, the
at least one cutaway portion includes a plurality of cuta-
way portions provided at regular intervals.

[0010] Providing the plurality of cutaway portions are
provided at regular intervals contributes to weight reduc-
tion and providing them at regular intervals contributes
to uniform strength of the cap, which can prevent defor-
mation of the cap side wall more effectively.

[0011] According to one preferable embodiment, the
at least one cutaway portion has a gentle arc edge.
[0012] If the cutaway portion has a stepped edge, the
male screw part of the bottle mouth would interfere with
the cutaway portion when the cap is attached to the bottle
mouth, which might hamper smooth attachment of the
cap to the bottle. The above arrangement, in which the
cutaway portion has the gentle and smooth arc edge,
effectively prevents the male screw part of the bottle
mouth from interfering with the cutaway portion when the
cap is attached to the bottle mouth to allow the cap to be
smoothly attached to the bottle.

[0013] According to one preferable embodiment, the
cap further includes an outer seal for sealing the outer
circumferential surface of the bottle mouth, and arib pro-
vided between the outer seal and the inner circumferen-
tial surface of the cap side wall for connecting them to
each other.

[0014] The above arrangement effectively prevents
deformation of the seal, the cap top or the side wall, as
a result of which leakage of the contents of the bottle can
be effectively prevented.

[0015] According to one preferable embodiment, the
cap is used for a bottle containing carbonated drink.
[0016] The cap according to the present invention can
effectively prevent leakage of the contents owing to in-
crease in inner pressure of the bottle, and thus is useful
for a bottle filled with carbonated drink that would in-
crease inner pressure easily.

[0017] According to one preferable embodiment, the
cap is used for a bottle having an outer diameter of 25
mm or larger in the bottle mouth.
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[0018] Typically, the larger the diameter of the cap be-
comes, the greater an amount deformation becomes,
even though a rate of deformation is the same. Although
the risk of leakage of the contents due to rise in inner
pressure increases in such a condition, the cap having
the structure according to the current embodiment is par-
ticularly useful for effectively preventing leakage of the
contents even if the diameter of the cap increases with
the outer diameter of 25 mm or larger in the bottle mouth.
[0019] The presentinvention provides a bottle with the
cap according to any one of the above embodiments at-
tached.

BRIEF DESCRIPTION OF DRAWINGS
[0020]

Fig. 1 is a front view of a bottle mouth;

Fig. 2 is a partially sectional front view of a cap;
Fig. 3 is a sectional view of the cap taken on line lll-
IIl'in Fig. 2;

Fig. 4 is a sectional view of the cap taken on line IV-
IV in Fig. 2;

Fig. 5 is a partially sectional front view of a conven-
tional cap; and

Fig. 6 is an explanatory representation showing a
condition with inner pressure increasing.

DESCRIPTION OF EMBODIMENTS

[0021] Embodiments of a cap and a bottle according
to the present invention will be described in detail here-
inafter in reference to the accompanying drawings. The
present invention provides a cap 20 that prevents break-
age of a sealing condition of a bottle mouth 10 established
by the cap 20 when inner pressure of the bottle increases
and thus prevents leakage of contents of the bottle. The
cap is used for a bottle that may have positive inner pres-
sure, and in particular, a bottle for containing carbonated
drink in the current embodiment.

[0022] The cap 20 according to the current embodi-
ment is attached to the bottle mouth 10 shown in Fig. 1.
The bottle mouth 10includes amale screw part 11 formed
in an outer circumferential surface 10A thereof. More par-
ticularly, the male screw part 11 includes a plurality of
projections 12 radially protruding from the outer circum-
ferential surface 10A of the bottle mouth 10 and running
intermittently in spiral. A gap 13 defined in adjacent pro-
jections 12 acts as a gas vent that allows gas escaped
from liquid within the bottle to pass out of the bottle. The
bottle mouth 10 has an outer diameter of 35 mm in the
current embodiment. The outer diameter of the bottle
mouth 10 is not limited to such a size, but is preferably
25 mm or larger, and more preferably 28 mm and larger.
Typically, the larger the diameter of the bottle mouth 10
becomes, the more the risk of leakage of the contents
due to rise in inner pressure increases. Accordingly, the
cap 20 that can effectively prevent leakage of the con-
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tents as described herein is particularly useful.

[0023] The bottle may be a commercially available bot-
tle that is primarily made of thermoplastic resin such as
polyethylene, polypropylene and polyethylene tereph-
thalate and integrally formed by stretch molding such as
biaxial stretch blow molding. The capacity of the bottle
is not particularly specified, but typically ranging from 200
mL to 2L that are common in the market. The bottle is
filled with carbonated drink in the current embodiment,
but may be filled with any other liquid that causes positive
inner pressure after charged or with nitrogen charged,
including drinkables such as drinking water, tea, juice,
coffee, cocoa, freshener, alcohol drink, lactic drink and
soup as well as liquid seasoning such as sauce and soy
sauce.

[0024] Referring to Figs. 2 and 3, the cap 20 includes
a female screw part 21 engageable with the male screw
part 11. The female screw part 21 forms a circumferential
projection 22 protruding from an inner circumferential
surface 25A of a cap side wall 25 and continuously ex-
tending in spiral through at least 360 degrees (680 de-
grees in the current embodiment). More particularly,
while the male screw part 11 of the bottle mouth 10 is
formed of the plurality of projections running discontinu-
ously and spaced from each other with the gaps 13, the
female screw part 21 is formed of the single circumfer-
ential projection 22 running continuously in spiral through
at least 360 degrees, i.e., making at least a round of the
cap. This arrangement can effectively prevent leakage
of the contents of the bottle. The contents or liquid would
escape from the bottle when a top 24 of the cap 20 is
pushed up with increase in inner pressure of the bottle,
and the cap side wall 25 is also pushed up entrained with
the action of the top 24. Such a condition would break a
sealing condition of the bottle mouth 10 established by
the cap 20. In this, the female screw part 21 forming the
circumferential projection 22 running continuously in spi-
ral through at least 360 degrees can effectively prevent
the cap side wall 25 from stretching in the circumferential
direction and easily bulging outward and thus from being
pushed up.

[0025] Further, to provide a gas vent, the circumferen-
tial projection 22 is radially cut away in part (that is, so
as not to reach the inner circumferential surface 25A of
the cap side wall 25) to form at least one cutaway portion
23. In the current embodiment, a plurality of cutaway por-
tions are provided at regular intervals. Providing the plu-
rality of cutaway portions contributes to weight reduction
and providing them at regular intervals contributes to uni-
form strength of the cap 20, which can prevent deforma-
tion of the cap side wall 25 more effectively. When the
cap 20 is attached to the bottle mouth 10, each cutaway
portion 23 is positioned to correspond to each of the gaps
13 of the male screw part 11. Additionally, the cutaway
portion 23 has a gentle and smooth arc edge 23a. This
effectively prevents the male screw part 11 of the bottle
mouth 10 from interfering with the cutaway portion 23
when the cap 20 is attached to the bottle mouth 10 to
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allow the cap 20 to be smoothly attached to the bottle.
The cutaway portion 23 may have any desired depth that
does not reach the inner circumferential surface 25A of
the cap side wall 25, preferably a depth of 20 to 80% of
a projecting height of the circumferential projection 22.
While a depth of less than 20% of the projecting height
would prevent bulging of the cap side wall 25 less easily,
a depth of more than 80% of the projecting height would
secure the gas vent less easily and hamper weight re-
duction.

[0026] Referring to Figs. 2 and 4, the top 24 of the cap
20 has an inner surface 24A provided with an inner seal
26 for sealing a distal end portion of the bottle mouth 10
from an inner circumferential surface thereof, and an out-
er seal 27 for sealing the distal end portion of the bottle
mouth 10 from the outer circumferential surface 10A
thereof. The distal end portion of the bottle mouth 10 is
held between the inner seal 26 and the outer seal 27 to
seal the bottle mouth 10. A plurality of ribs 28 (fourteen
ribs in the current embodiment) are provided between
the outer seal 27 and the inner circumferential surface
25A of the cap side wall 25 to connect them to each other,
and a plurality of ribs 29 (fourteen ribs in the current em-
bodiment) are provided between the inner seal 26 and
the outer seal 27 to connect them to each other. The ribs
28 and 29 are provided at equal intervals in the circum-
ferential direction. More particularly, each rib 28 radially
diagonally extends between the outer seal 27 and the
inner circumferential surface 25A of the cap side wall 25,
and each rib 29 radially extends between the inner seal
26 and the outer seal 27. In the current embodiment,
each rib 29 is located in a circumferential intermediate
position between adjacent ribs 28, and each rib 28 is
located in a circumferential intermediate position be-
tween adjacentribs 29, thereby to effectively prevent de-
formation of the cap top and leakage of the contents or
liquid.

[Alternative Embodiments]

[0027] Finally, alternative embodiments of the cap and
the bottle according to the present invention will be de-
scribed hereinafter. The arrangement disclosed in any
one of the following embodiments may be combined with
any other embodiment if there is no inconsistency.

[1] According to the above fist embodiment, the fe-
male screw part 21 is formed of the single circum-
ferential projection 22. Instead, the female screw part
21 may include a plurality of projections spaced apart
from each other in the same manner as the male
screw part 11, in which at least one of the projections
may form the circumferential projection 22 extending
continuously through at least 360 degrees.

[2] According the above first embodiment, the plu-
rality of ribs 28 are provided at equal intervals be-
tween the outer seal 27 and the inner circumferential
surface 25A of the cap side wall 25 to connect them
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to each other, and the plurality of ribs 29 are provided
at equal intervals between the inner seal 26 and the
outer seal 27 to connect them to each other. The
number of the ribs 28 and 29 may vary at need, and
the ribs 28 and 29 may not be necessarily provided
at equal intervals. Additionally, both of or one of the
outer ribs 28 and the inner ribs 29 are dispensable.
[3] It is noted that the foregoing embodiments have
been provided merely for the purpose of explanation
and are in no way to be construed as limiting the
presentinvention. Thus, it is understood by a person
of ordinary skill in the art that changes may be made
without departing from the scope and spirit of the
present invention and that various variations and
modifications may be possible without departing
from the scope of the present invention.

INDUSTRIAL APPLICABILITY

[0028] The present invention is applicable to a cap of
a bottle, for example.

DESCRIPTION OF REFERENCE SIGNS
[0029]

10 bottle mouth

10A  outer circumferential surface
11 male screw part

20 cap

21 female screw part

22 circumferential projection

23 cutaway portion

25 cap side wall

25A  inner circumferential surface
26 inner seal

27 outer seal

28 rib

Claims

1. A cap used for a bottle having positive inner pres-
sure, the cap comprising a female screw part en-
gageable with a male screw part provided in an outer
circumferential surface of a bottle mouth,
wherein the female screw part includes a circumfer-
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ential projection protruding from an inner circumfer-
ential surface of a cap side wall and continuously
extending in spiral through at least 360 degrees, and
wherein the circumferential projection is radially cut
away in part to form at least one cutaway portion. 5

The cap according to claim 1, wherein the at least
one cutaway portion comprises a plurality of cutaway
portions provided at regular intervals.

10
The cap according to claim 2, wherein the at least
one cutaway portion has a gentle arc edge.
The cap according to any one of claims 1 to 3, further
comprising: 15

an outer seal for sealing the outer circumferen-

tial surface of the bottle mouth; and

a rib provided between the outer seal and the
inner circumferential surface of the cap side wall 20
for connecting them to each other.

The cap according to any one of claims 1 to 4 used

for a bottle containing carbonated drink.
25

The cap according to any one of claims 1 to 5 used
for a bottle having an outer diameter of 25 mm or
larger in the bottle mouth.

A bottle with the cap according to any one of claims 30
1 to 6 attached.
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