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(54) CONTAINER SEALING DEVICE

(57) A container sealing device that enables plug-opening both by loosening and tightening an upper lid is provided.
The container sealing device includes: an inner plug 10 having a body part 11 disposed integrally at a mouth part 1a of
a container 1 and a separation part 12 joined to the body part 11 via a score 16 and forming an opening by being
separated from the body part 11; and an upper lid 20 engaged with the separation part 12 and screwed to the container
1 so as to cover the inner plug 10, wherein a plug-opening mechanism part belonging to the inner plug 10 and the upper
lid 20 is provided; and the plug-opening mechanism part has an upper-moving plug-opening mechanism A that opens
the plug by rotating the upper lid 20 in a direction of loosening the upper lid with respect to the container 1 to thereby
separate the separation part 12 from the body part 11 while holding the separation part 12 by a support part provided
on an inner side of the upper lid 20; and a lower-moving plug-opening mechanism B that opens the plug by rotating the
upper lid 20 in a direction of tightening the upper lid 20 with respect to the container 1 to thereby separate the separation
part 12 from the body part 11 while holding the separation part 12 by the support part.
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Description

Technical Field

[0001] The present invention relates to a container
sealing device and more particularly to a container seal-
ing device for causing a part of an inner plug separated
to be held by the upper lid after opening of the plug.

Background Art

[0002] As a known container sealing device used for
a container with an inner plug, there is a structure which
is provided with the inner plug and an upper lid; and in
which a cylindrical part fitted with an opening part of a
container and a separation part continuously provided
on an inner side thereof via a score are provided in the
inner plug (refer to Figs. 1 and 2 in Patent Literature 1).
[0003] In this container sealing device, the upper lid is
preliminarily engaged (screwed) with the separation part
of the inner plug through, for example, reverse threads,
and the separation part of the inner plug is screwed to a
connection part of the upper lid by screwing backward
the upper lid so as to remove it from the mouth part (for-
ward thread) of the container when the plug is to be
opened, whereby the separation part is separated from
the cylindrical part of the inner plug and the separation
part is held by the upper lid. According to this cap struc-
ture, the plug can be easily opened only by loosening the
upper lid, and the separated separation part is held by
the upper lid, and thus the separation part does not be-
come so-called rubbish and also can be made to function
as a seal.
[0004] Incidentally, the aforementioned technology is
to open or unseal the plug by loosening it (by rotating it
counterclockwise) and to open the container by separat-
ing the upper lid from the mouth part of the container, but
recently, such a type in which the plug is opened by tight-
ening the upper lid (rotating clockwise) and the container
is opened by rotating the upper lid counterclockwise has
spread in the market, and there is a concern that a user
is upset when opening the plug.

Citation List

Patent Literature

[0005] PTL 1: International Publication No.
WO2007/126062

Summary of Invention

[0006] The present invention has been made in view
of the aforementioned background art and an object is
to provide a container sealing device which can be
opened both by loosening and tightening the upper lid.
[0007] In order to solve the aforementioned problem,
the container sealing device according to the present in-

vention includes (a) an inner plug having a body part
disposed integrally at a mouth part of the container and
a separation part joined to the body part via a score and
forming an opening by being separated from the body
part; and (b) an upper lid engaged with the separation
part and screwed to the container or the body part so as
to cover the inner plug, wherein (c) a plug-opening mech-
anism part belonging to the inner plug and the upper lid
is provided, and the plug-opening mechanism part has
(d) an upper-moving plug-opening mechanism that
opens the plug by rotating the upper lid in a direction of
loosening the upper lid with respect to the container to
thereby separate the separation part from the body part
while holding the separation part by a support part pro-
vided on an inner side of the upper lid; and (e) a lower-
moving plug-opening mechanism that opens the plug by
rotating the upper lid in the direction of tightening the
upper lid with respect to the container to thereby separate
the separation part from the body part while holding the
separation part by the support part.
[0008] According to the above container sealing de-
vice, since the plug can be opened by rotation in both
directions of the direction of loosening the upper lid and
the direction of tightening the upper lid by using either
one of the upper-moving plug-opening mechanism and
the lower-moving plug-opening mechanism constituting
the plug-opening mechanism part, the user is not upset
by a plug-opening operation. Note that, after the plug is
opened or unsealed, since the separation part is held by
the upper lid, the separation part does not become so-
called rubbish and can be made to function as, for ex-
ample, a seal.
[0009] In a specific aspect of the present invention, in
the aforementioned container sealing device, the support
part of the upper lid and the separation part: have pro-
jections which extends in a direction substantially per-
pendicular to an advance direction of the upper lid and
which is formed on the support part and the separation
part, respectively; and are engaged with each other by
riding over the projections each other; and the projections
function at least as the upper-moving plug-opening
mechanism. Here, the advance direction means a direc-
tion parallel with an axial center of the sealing device. In
this case, the upper lid can be loosened, and thus the
separation part can be cut off from the body part by trying
to pull the separation part by using the engagement be-
tween the support part and the separation part. Note that
the upper lid can be tightened, and thus the separation
part can be cut off from the body part by trying to pushing
the separation part by the support part.
[0010] Moreover, in another aspect of the present in-
vention, the plug-opening mechanism part serves as the
upper-moving plug-opening mechanism and the lower-
moving plug-opening mechanism and includes: a first
screwing part which is provided between a peripheral
part of the upper lid and the container or the body part
and which enables attachment/removal of the upper lid;
and a second screwing part which is provided between
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the support part of the upper lid and the separation part
of the inner plug and which enables separation of the
separation part from the body part in plug-opening; and
the second screwing part is in a threading relation oppo-
site to the first screwing part. In this case, loosening of
the first screwing part enables tightening of the second
screwing part, or tightening of the first screwing part en-
ables loosening of the second screwing part, and in either
case, the separation part can be separated from the body
part.
[0011] Furthermore, in still another aspect of the
present invention, in a state before plug-opening, a mar-
gin allowing tightening by the first screwing part is pro-
vided between the body part of the inner plug and the
upper lid. In this case, tightening of the upper lid only for
the margin becomes possible, and the plug-opening or
unsealing by the lower-moving plug-opening mechanism
becomes possible by this tightening.
[0012] Moreover, in still another aspect of the present
invention, the container sealing device comprises a po-
sitioning mechanism, when the inner pug is assembled
to the upper lid, the positioning mechanism enables as-
sembling of the inner plug to the upper lid at a predeter-
mined position by increasing a tightening torque in a
stage of proximity by a predetermined portion or more.
In this case, the upper lid can be installed at an optimal
position, and in assembling of the upper lid, trouble like
erroneous plug-opening or unsealing by separation of
the separation part can be prevented.
[0013] Moreover, in still another aspect of the present
invention, the positioning mechanism has: a convex part
formed on either one of a lower surface of the upper lid
and an upper surface of the inner plug; and a concave
part formed at a facing spot on the other surface, and a
tightening torque is increased by press-fitting the convex
part into the concave part.
[0014] Moreover, in still another aspect of the present
invention, the projection has a barb shape which facili-
tates pushing of the separation part into the support part
rather than pulling out the separation part from the sup-
port part. In this case, when the upper lid and the inner
plug are combined and set in advance, the inner plug is
screwed to the upper lid by allowing the first screwing
part to function, and thus the projection having the barb
shape of the second screwing part having a reverse
threading relation allows pushing of either one of the sep-
aration part and the support part into the other, and the
separation part can be engaged with the support part by
forced screwing between the support part and the sep-
aration part.

Brief Description of Drawings

[0015]

Fig. 1 is an exploded perspective view illustrating a
container sealing device according to a first embod-
iment of the present invention.

Figs. 2a and 2b are cross-sectional views illustrating
the container sealing device of the embodiment in a
state where an inner plug is locked by the container,
in which Fig. 2a illustrates the container, the inner
plug and an upper lid, and Fig. 2b illustrates an es-
sential part in an enlarged manner.
Figs. 3a and 3b are cross-sectional views illustrating
the container sealing device of the embodiment in a
state where the upper lid is screwed with the con-
tainer, in which Fig. 3a illustrates the container, the
inner plug, and the upper lid, and Fig. 3b illustrates
an essential part in an enlarged manner.
Figs. 4a and 4b are cross-sectional views illustrating
the container sealing device of the embodiment in a
state where the upper lid is screwed with the con-
tainer (a set state of the upper lid), in which Fig. 4a
illustrates the container, the inner plug, and the upper
lid, and Fig. 4b illustrates an essential part in an en-
larged manner.
Figs. 5a and 5b are cross-sectional views illustrating
the container sealing device of the embodiment in a
state where the upper lid is screwed with the con-
tainer (the set state of the upper lid), in which Fig.
5a illustrates the container, the inner plug, and the
upper lid, and Fig. 5b illustrates an essential part in
an enlarged manner.
Figs. 6a and 6b are cross-sectional views for explain-
ing a state (loosening plug-opening) in which a score
(notch) is sheared by rotating the upper lid in a di-
rection of loosening the upper lid with respect to the
container in the container sealing device of the em-
bodiment, in which Fig. 6a illustrates the container,
the inner plug, and the upper lid, and Fig. 6b illus-
trates an essential part in an enlarged manner.
Figs. 7a and 7b are cross-sectional views for explain-
ing a state (tightening plug-opening) in which the
score is sheared by rotating the upper lid in a direc-
tion of tightening the upper lid with respect to the
container in the container sealing device of the em-
bodiment, in which Fig. 7a illustrates the container,
the inner plug, and the upper lid, and Fig. 7b illus-
trates an essential part in an enlarged manner.
Fig. 8 is a cross-sectional view illustrating a state
where the opened upper lid is separated from the
container in the container sealing device of the em-
bodiment.
Fig. 9 is a cross-sectional view of an essential part
of a modification in which another means for posi-
tioning the upper lid at a predetermined position in
the container is incorporated.
Figs. 10a and 10b are cross-sectional views illustrat-
ing at container sealing device of a second embod-
iment, in which Fig. 10a illustrates a container, an
inner plug, and an upper lid, and Fig. 10b illustrates
an essential part in an enlarged manner.
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Description of Embodiments

[First embodiment]

[0016] Fig. 1 illustrates a container sealing device ac-
cording to a first embodiment of the present invention.
Note that, hereinafter, a positional relation of up and
down, or the like will be explained in a state where an
axial center of the container is stood vertically.
[0017] An illustrated lid assembly (assembly) 100 of a
container with an inner plug is constituted by the inner
plug 10 locked or fixed to a mouth part 1a of a container
1 by fitting or the like and an upper lid 20 screwed to the
mouth part 1a of the container 1 so as to cover the inner
plug 10.
[0018] The inner plug 10 is an integrally molded prod-
uct made of a resin, and as illustrated in Figs. 2a and 2b,
is provided with a body part 11 to be fitted in the mouth
part 1a of the container 1 and a separation part 12 which
is a part cut off by plug-opening or unsealing. This inner
plug 10 is locked to the mouth part 1a of the container 1
by the body part 11, for example, after contents are con-
tained in the container 1. Then, as illustrated in Figs. 3a
and 3b, the upper lid 20 is screwed with the mouth part
1a of the container 1, and thus the separation part 12 of
the inner plug 10 is engaged with the upper lid 20.
[0019] As illustrated in Fig. 2b and the like, the body
part 11 of the inner plug 10 forms an extraction port 10a
for the contents of the container 1 and has a cylindrical
base part 11a, a flange part 11b extending outward in a
radial direction from an outer peripheral surface of an
intermediate part of the cylindrical base part 11a, and an
annular wall part 11c extending downward from an outer
end of the flange part 11b. The cylindrical base part 11a,
the flange part 11b, and the annular wall part 11c define
an annular concave part 13 fitted with the mouth part 1a
of the container 1. Moreover, a lip part 14 expanding to
an outer side is formed at an upper end of the cylindrical
base part 11a.
[0020] The separation part 12 of the inner plug 10 is
provided with a disc-shaped sealing body 12a arranged
on a bottom part and a cylindrical part 12b having a cy-
lindrical shape extending upward from an outer edge of
this sealing body 12a. A boundary part on an outer pe-
ripheral side between an outer edge of this sealing body
12a and a lower part of the cylindrical part 12b is con-
nected to the body part 11 of the inner plug 10 by an
annular connection part 15. An annular score 16 is
formed on a lower surface of the connection part 15. This
score 16 is cut off in the plug-opening or unsealing. The
cylindrical part 12b is arranged away concentrically with
the cylindrical base part 11a thereinside on the outer side
of the cylindrical part 12b. There is formed, on an inner
peripheral surface of the cylindrical part 12b, a female
thread 17 which is a projection extending in a direction
substantially orthogonal to an advance direction of the
upper lid 20 (direction substantially perpendicular to an
axial center AX) in the plug-opening. This female thread

17 is screwed with a male thread 22 provided on a small-
diameter cylindrical part 20d of the upper lid 20 which
will be described later.
[0021] The upper lid 20 is an integrally molded product
made of a resin and is provided with: a cylindrical periph-
eral wall part 20a forming an appearance; a large-diam-
eter cylindrical part 20b, a medium-diameter cylindrical
part 20c, and the small-diameter cylindrical part 20d con-
centrically with the peripheral wall part 20a thereinside,
and they are continuously provided by a ceiling wall 20e.
A female thread 21 is formed on a lower end inner pe-
ripheral surface of the peripheral wall part 20a provided
in the peripheral part. This female thread 21 is screwed
with a male thread 2 formed on the outer peripheral sur-
face of the mouth part 1a of the container 1. Furthermore,
a male thread 22 which is a projection extending in a
direction substantially orthogonal to the advance direc-
tion of the upper lid 20 (direction substantially perpendic-
ular to the axial center AX) is formed on an outer periph-
eral surface of the small-diameter cylindrical part 20d pro-
vided on an innermost side. This male thread 22 is
screwed with the female thread 17 formed on an inner
peripheral side surface of the cylindrical part 12b of the
separation part 12 provided on the inner plug 10.
[0022] As illustrated in Fig. 3a and the like, the male
thread 2 of the mouth part 1a of the container 1 and the
female thread 21 of the peripheral wall part 20a of the
upper lid 20 constitute a first screwing part 51 which en-
ables attachment/detachment of the upper lid 20 with re-
spect to the container 1. Furthermore, the female thread
17 of the cylindrical part 12b of the inner plug 10 and the
male thread 22 of the small-diameter cylindrical part 20d
of the upper lid 20 constitute a second screwing part 52
for tightening and fixing the separation part 12 in the inner
plug 10 to the small-diameter cylindrical part 20d of the
upper lid 20. That is, the small-diameter cylindrical part
20d of the upper lid 20 functions as a support part for
grasping the separation part 12 by the second screwing
part 52 and separating the separation part 12 from the
inner plug 10. The first screwing part 51 and the second
screwing part 52 are in a threading relation opposite to
each other. That is, in the case where the first screwing
part 51 is screwed back so as to be loosened by rotating
the peripheral wall part 20a of the upper lid 20 in a coun-
terclockwise direction seen from above, the small-diam-
eter cylindrical part 20d of the upper lid 20 is rotated in
the counterclockwise direction, and the second screwing
part 52 is tightened. Here, a threading direction and the
like of, for example, the second screwing part 52 will be
described. An upper side of the cylindrical part 12b along
the axial center AX extends in the threading direction
along which screwing is performed by relative rotation in
the counterclockwise direction with respect to the small-
diameter cylindrical part 20d seen from below, whereas
a lower side of the cylindrical part 12b along the axial
center AX extends in a reverse threading direction along
which screwing-back is performed by the relative rotation
in the clockwise direction with respect to the small-diam-
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eter cylindrical part 20d seen from below. Furthermore,
the lower side of the small-diameter cylindrical part 20d
along the axial center AX extends in the threading direc-
tion along which screwing is performed by rotation in the
counterclockwise direction with respect to the cylindrical
part 12b seen from above, whereas the upper side of the
small-diameter cylindrical part 20d along the axial center
AX extends in the reverse threading direction along which
screwing-back is performed by the rotation in the clock-
wise direction with respect to the cylindrical part 12b seen
from above. The one obtained by combining the above
first screwing part 51 and the above second screwing
part 52 functions as a plug-opening mechanism part for
opening the plug by separating the separation part 12
from the body part 11 by rotating the upper lid 20 in the
direction of loosening or tightening the upper lid with re-
spect to the container 1 when the lid assembly 100 is in
an unopened condition.
[0023] Note that the female thread 17 formed on the
second screwing part 52, that is, on the separation part
12 of the inner plug 10 and the male thread 22 formed
on the small-diameter cylindrical part 20d of the upper
lid 20 meshed therewith are projections each having a
barb shape facilitating pushing of the separation part 12
into the small-diameter cylindrical part 20d rather than
pulling out the separation part 12 from the small-diameter
cylindrical part (support part) 20d. Specifically, as illus-
trated in Fig. 3b, the female thread (a projection or a
tooth) 17 constituting the second screwing part 52 has
an engagement surface S1 with the male thread 22 on
the threading side when the separation part 12 is to be
displaced upward, the surface S1 is formed to be inclined
downward toward an inner side in the radial direction of
the inner plug 10, and a thickness of a tip end part is set
smaller than the thickness of the base part. On the other
hand, the male thread (a projection or a tooth) 22 con-
stituting the second screwing part 52 has an engagement
surface S2 with the female thread 17, the surface S2 is
formed to be inclined upward toward an outer side in the
radial direction of the inner plug 10, although not shown
in detail, and the thickness of the tip end part is set smaller
than the thickness of the base part. In other words, the
female thread 17 of the cylindrical part 12b is in a state
of being inclined as a whole toward the reverse threading
direction or a downward direction along the axial center
AX of the inner plug 10 on the basis of a root or proximal
side of the thread, and the male thread 22 of the small-
diameter cylindrical part 20d is in a state of being inclined
as a whole toward the reverse threading direction or an
upward direction along the axial center AX of the inner
plug 10 on the basis of the root side of the thread.
[0024] In a state before the plug-opening illustrated in
Fig. 3a and the like, the upper lid 20 and the inner plug
10 are not fully tightened together, but a margin allowing
tightening by the first screwing part 51 is provided. That
is, lower end surfaces of the large-diameter cylindrical
part 20b, the medium-diameter cylindrical part 20c, and
the small-diameter cylindrical part 20d of the upper lid 20

are not in a state of close contact with any portion of the
inner plug 10, but are separated from the inner plug 10
as appropriate. Similarly, the tip end of the cylindrical part
12b of the inner plug 10 or the lip part 14 is also not in a
state of close contact with the ceiling wall 20e of the upper
lid 20, but is separated away from it as appropriate. As
a result, tightening of the upper lid 20 becomes possible
only for a portion of the above margin provided between
the upper lid 20 and the inner plug 10, and not only the
loosening plug-opening by the upper lid 20 but also tight-
ening plug-opening by the upper lid 20 becomes possible
by this tightening.
[0025] The inner plug 10 and the upper lid 20 are mold-
ed as individual components and sequentially assembled
to the container 1 as will be described below.
[0026] After the contents are contained in the container
1, the annular concave part 13 of the inner plug 10 is
fitted with the mouth part 1a of the container 1, and thus
the inner plug 10 is locked to the container 1. In this state,
as illustrated in Fig. 2a and the like, the mouth part 1a of
the container 1 is fully sealed by the inner plug 10.
[0027] Subsequently, the female thread 21 of the upper
lid 20 is screwed with the male thread 2 of the container
1. Then, the upper lid 20 lowers while rotating (rotation
in the clockwise direction), and as illustrated in Fig. 3a
and the like, the lip part 14 of the inner plug 10 is brought
into sliding contact with the inner peripheral surface of
the large-diameter cylindrical part 20b, and the female
thread 21 of the upper lid 20 is screwed with the male
thread 2 of the container 1.
[0028] Additionally, the male thread 22 of the small-
diameter cylindrical part 20d in the upper lid 20 is en-
gaged with the female thread 17 of the cylindrical part
12b in the inner plug 10. Here, since the screwing relation
between the male thread 22 of the small-diameter cylin-
drical part 20d in the upper lid 20 and the female thread
17 of the cylindrical part 12b in the inner plug 10 is in a
relation (reverse screwing) opposite to the screwing re-
lation (in case tightening screwing by rotation in the clock-
wise direction = forward screwing) between the female
thread 21 of the peripheral wall part 20a in the upper lid
20 and the male thread 2 of the mouth part 1a in the
container 1, the upper lid 20 is lowered while the male
thread 22 is caused to ride over the female thread 17,
that is, the tooth of the male thread 22 and/or the tooth
of the female thread 17 are deformed.
[0029] Here, in the embodiment, the female thread 17
of the cylindrical part 12b has a shape inclined as a whole
toward a direction below the center of the inner plug 10,
and the male thread 22 of the small-diameter cylindrical
part 20d has a shape inclined as a whole toward a direc-
tion above the center of the inner plug 10. As a result,
the male thread 22 and the female thread 17 can easily
ride over by deformation. Then, at timing when the male
thread 22 rides over the female thread 17 a predeter-
mined number of times (see Figs. 4a and 4b), a tip end
part 23 of the medium-diameter cylindrical part 20c in the
upper lid 20 is inserted/fitted in a concave part 18 defined
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by the cylindrical base part 11a of the inner plug 10 and
the connection part 15 of the cylindrical part 12b. When
the tip end part 23 of the medium-diameter cylindrical
part 20c in the upper lid 20 is inserted/fitted in the concave
part 18 of the inner plug 10, the tip end part 23 is brought
into contact with the wall surface of the concave part 18,
for example, the inner peripheral surface of the cylindrical
base part 11a and/or the outer peripheral surface of the
cylindrical part 12b, whereby a rotation torque (tightening
torque) of the upper lid 20 is increased. That is, the me-
dium-diameter cylindrical part 20c which is a convex part
and the concave part 18 serve as a positioning mecha-
nism Y by which the inner plug 10 assembles the upper
lid 20 at a predetermined position, and the rotation torque
is increased by press-fitting the medium-diameter cylin-
drical part 20c into the concave part 18. It is confirmed
that the upper lid 20 is appropriately engaged with the
inner plug 10 in a circulation state before plug-opening
by detecting the increase of the rotation torque of this
upper lid 20 mechanically or through a human sense.
This position is preferably such that, as illustrated in Fig.
4b, an interval α between the tip end of the small-diameter
cylindrical part 20d of the upper lid 20 and the sealing
body 12a of the inner plug 10 (a distance obtained by
subtracting a distance L2 from a contact surface of the
male thread 22 to the lower end of the small-diameter
cylindrical part 20d, from a distance L1 from a contact
surface of the female thread 17 meshed therewith to the
sealing body 12a) is equal to a play P between the female
thread 17 of the cylindrical part 12b of the inner plug 10
and the male thread 22 of the small-diameter cylindrical
part 20d of the upper lid 20. Furthermore, an interval β
between the tip end of the large-diameter cylindrical part
20b of the upper lid 20 and the flange part 11b of the
inner plug 10 is set to a distance larger than a distance
for which the score 16 is fractured by lowering of the
upper lid 20 to thereby cause lowering of the separation
part 12 in tightening plug-opening by tightening of the
upper lid 20, namely, for example, approximately twice
the play P.
[0030] This state is in an initial stage in which the male
thread 22 is engaged with the female thread 17, and an
engagement part between the male thread 22 and the
female thread 17 is slight, and the upper lid 20 is easily
rotated with a weak force with respect to the container 1
and the like in some cases. Therefore, in order to make
the engagement between the male thread 22 and the
female thread 17 more reliable, a further rotation of the
upper lid 20 is performed so as to make the engagement
between the male thread 22 and the female thread 17
more reliable and to prevent easy rotation of the upper
lid 20 (see Figs. 5a and 5b).
[0031] As described above, on the premise of a state
where the inner plug 10 is fully fitted with the mouth part
1a of the container 1, the female thread 21 provided on
the peripheral wall part 20a of the upper lid 20 is screwed
with the male thread 2 provided on the mouth part 1a of
the container 1, and the male thread 22 provided on the

small-diameter cylindrical part 20d of the upper lid 20 is
screwed with the female thread 17 provided on the sep-
aration part 12 of the inner plug 10, and thus a product
is circulated in a state (circulation state) where the upper
lid 20 is tightened to a predetermined set position with
respect to the container 1 and the like.
[0032] Then, the plug-opening by a consumer or an
end user is performed by rotation (rotation in the coun-
terclockwise direction) so as to loosen the upper lid 20
with respect to the container or by rotation (rotation in
the clockwise direction) so as to tighten the upper lid 20.
[0033] The upper lid 20 is rotated in the loosening di-
rection, that is, in the counterclockwise direction, and
thus the upper lid 20 is operated and moved upward so
that the second screwing part 52 is tightened as indicated
by an arrow in Fig. 6a, and tightening of the second screw-
ing part 52 is completed. Along with that, the separation
part 12 of the inner plug 10 is forcibly rotated relatively
in the counterclockwise direction, sheared at the score
16 and separated from the body part 11 and thus plug-
opening (loosening plug-opening) is performed (see
Figs. 6a and 6b).
[0034] Furthermore, the upper lid 20 is rotated in the
tightening direction, that is, in the clockwise direction, the
upper lid 20 is moved downward as indicated by an arrow
in Fig. 7a. Accordingly, the second screwing part 52 is
operated so as to be loosened, and the separation part
12 of the inner plug 10 is moved downward, and when
this downward movement exceeds a certain limit, the
separation part 12 is sheared at the score 16 and sepa-
rated from the body part 11 to thereby be subjected to
plug-opening (tightening plug-opening) (see Figs. 7a and
7b). The upper lid 20 is further tightened, and thus the
large-diameter cylindrical part 20b is brought into contact
with the flange part 11b of the body part 11 of the inner
plug 10, and lowering of the upper lid 20 is limited there.
[0035] In the loosening plug-opening or in the tighten-
ing plug-opening, a snap sound caused by the fracture
of the score 16 is generated, and the torque required for
rotation of the upper lid 20 is rapidly decreased, and thus
clear opening feeling can be generated.
[0036] After that, as illustrated in Fig. 8, the separation
part 12 of the inner plug 10 is separated from the con-
tainer 1 in a state of being locked by the upper lid 20, and
the extraction port 10a of the body part 11 of the inner
plug 10 remaining in the container 1 is fully opened. Ac-
cordingly, the contents in the container 1 can be poured
out.
[0037] The separation part 12 after the plug-opening
is reliably held by the upper lid 20 by screwing of the male
thread 22 of the upper lid 20 and the female thread 17
of the separation part 12 and supplementary sandwiching
by the medium-diameter cylindrical part 20c and the
small-diameter cylindrical part 20d.
[0038] When the upper lid 20 is screwed to the mouth
part 1a of the container 1 and tightened after the plug-
opening as above, in a state illustrated in Fig. 6a or 7a,
the upper lid 20 is fixed to the container 1. In this state,
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the tip end part 23 of the medium-diameter cylindrical
part 20c of the upper lid 20 is brought into contact with
the cylindrical base part 11a of the body part 11 of the
inner plug 10 and furthermore, the lip part 14 of the cy-
lindrical base part 11a is brought into contact with the
inner peripheral surface of the large-diameter cylindrical
part 20b of the upper lid 20, whereby the contents in the
container 1 are sealed.
[0039] As described above, the container sealing de-
vice according to the present invention includes an up-
per-moving plug-opening mechanism A that separates
the separation part 12 of the inner plug 10 from the body
part 11 for the plug-opening by rotating the upper lid 20
in the direction of loosening the upper lid 20 with respect
to the container 1 and a lower-moving plug-opening
mechanism B that separates the separation part 12 from
the body part 11 for the plug-opening by rotating the up-
per lid 20 in the direction of tightening the upper lid 20
with respect to the container 1 (see Fig. 3b and the like).
Accordingly, since the plug-opening can be performed
also in the case of rotating the upper lid 20 in either one
of the loosening direction and the tightening direction the
upper lid 20 is rotated, the user is not upset during the
plug-opening operation.
[0040] In addition, in the aforementioned embodiment,
as the upper-moving plug-opening mechanism A, the up-
per lid 20 and the separation part 12 of the inner plug 10
are screwed by reverse thread, while as the lower-mov-
ing plug-opening mechanism B, the upper lid 20 and the
separation part 12 of the inner plug 10 are screwed by
reverse thread, and the tip end of the medium-diameter
cylindrical part 20c of the upper lid 20 is brought into
contact with the inner peripheral surface of the cylindrical
base part 11a of the inner plug 10 and/or the outer pe-
ripheral surface of the cylindrical part 12b of the separa-
tion part 12 in order to set the upper lid 20 with respect
to the container 1 in a state where there is provided an
appropriate interval between the tip end of the large-di-
ameter cylindrical part 20b of the upper lid 20 and the
flange part 11b of the body part 11 of the inner plug 10,
whereby a torque is increased by friction resistance.
[0041] Note that, in the aforementioned embodiment,
a configuration is such that a proper set position of the
upper lid 20 with respect to the inner plug 10 can be
detected by a torque increase caused by friction resist-
ance between the tip end part 23 of the medium-diameter
cylindrical part 20c of the upper lid 20 and the body part
11 of the inner plug 10, but the torque can also be in-
creased by other structures. For example, as illustrated
in Fig. 9, a convex part 11d having a height β is formed
on an upper surface of the flange part 11b of the inner
plug 10 so that the large-diameter cylindrical part 20b of
the upper lid 20 is received by the convex part 11d, where-
by the torque is increased, and the convex part 11d may
be broken or fallen by further tightening of the upper lid
20 in the plug-opening. That is, the large-diameter cylin-
drical part 20b which is a convex part and the convex
part 11d serve as the positioning mechanism Y by which

the inner plug 10 assembles the upper lid 20 at a prede-
termined position, and contact between the large-diam-
eter cylindrical part 20b and the convex part 11d increas-
es the rotation torque. In this case, the convex part 11d
is preferably installed in a distributed manner at plural
spots in the periphery along a circumference of the flange
part 11b in order to facilitate the breakage or the like, or
a notch 11e or the like is more preferably formed on a
peripheral surface.

[Second Embodiment]

[0042] Hereinafter, a container sealing device accord-
ing to a second embodiment will be described. The con-
tainer sealing device of the second embodiment is a mod-
ification of the container sealing device of the first em-
bodiment, and the matters not particularly described are
similar to those in the container sealing device in the first
embodiment.
[0043] In the lid assembly (assembly) 100 illustrated
in Figs. 10a and 10b, a flange 12c extending outward in
the radial direction (a direction orthogonal to the advance
direction of the upper lid 20) is formed at an upper end
of the cylindrical part 12b of the separation part 12 in the
inner plug 10, an annular projection 20f is formed on a
lower surface of the ceiling wall 20e in the upper lid 20,
and a claw 20g projecting inward in the radial direction
(a direction orthogonal to the advance direction of the
upper lid 20) is formed at a lower end of the annular pro-
jection 20f.
[0044] Then, in the lid assembly 100 illustrated in Fig.
10a and the like, when the upper lid 20 is to be screwed
with the container 1, the tip end part (projection) 12f of
the flange 12c provided in the inner plug 10 and the claw
(projection) 20g of the annular projection 20f provided on
the upper lid 20 are deformed, a space defined by the
ceiling wall 20e, the annular projection 20f, and the claw
20g in the upper lid 20 accommodate a peripheral edge
part of the flange 12c of the inner plug 10. That is, the
annular projection 20f of the upper lid 20 functions as a
support part for grasping the separation part 12 by the
flange 12c and for separating the separation part 12 from
the inner plug 10. As a result, at an upward motion or a
downward motion of the upper lid 20, the separation part
12 of the inner plug 10 can follow the motion, and the
plug-opening can be achieved by moving the separation
part 12 of the inner plug 10 upward/downward along with
the upward/downward motion of the upper lid 20 as
above.
[0045] In the container sealing device of the embodi-
ment, in the circulation state before the plug-opening in
the state illustrated in Fig. 10a and the like, when the
upper lid 20 is rotated in the loosening direction, that is,
in the counterclockwise direction, the separation part 12
of the inner plug 10 is held by the annular projection 20f
and is raised with the upper lid 20, and the separation
part 12 and the body part 11 are sheared at the score 16
(loosening plug-opening). In contrast, even when the up-

11 12 



EP 3 078 603 A1

9

5

10

15

20

25

30

35

40

45

50

55

per lid 20 is rotated in the tightening direction, that is, in
the clockwise direction, the separation part 12 of the inner
plug 10 is supported by the ceiling wall 20e of the upper
lid 20 and is lowered with the upper lid 20, and the sep-
aration part 12 and the body part 11 are sheared at the
score 16 (tightening plug-opening). After that, when the
upper lid 20 is separated from the container 1 by rotation
of the upper lid 20 counterclockwise several times, the
separation part 12 of the inner plug 10 is also separated
from the body part 11 along with that. That is, the contents
can be discharged from a cylindrical part 211a provided
in the body part 11 of the inner plug 10. After use, when
the upper lid is screwed with the container 1 by rotation
of the upper lid 20 clockwise several times, the separation
part 12 of the inner plug 10 is inserted/fitted into the body
part 11 along with that and closes the opening.
[0046] Note that, also in this container sealing device
of the second embodiment, a structure playing a role of
a stopper similar to the large-diameter cylindrical part
20b of the aforementioned embodiment can be em-
ployed.
[0047] The present invention is not limited to the afore-
mentioned embodiment but is capable of various modi-
fications. For example, in the above first embodiment,
the one obtained by combining the first screwing part 51
and the second screwing part 52 is used as the plug-
opening mechanism part, but the second screwing part
52 in them can be replaced by an engagement part con-
stituted of a projection corresponding to the tip end part
12f and a projection corresponding to the claw 20g of the
second embodiment. As a result, the separation part 12
of the inner plug 10 is connected to the small-diameter
cylindrical part 20d of the upper lid 20, and when the lid
assembly 100 is in an unopened condition, the operation
of opening the plug by separating the separation part 12
from the body part 11 is made possible by rotating the
upper lid 20 in the direction of loosening or tightening the
upper lid 20 with respect to the container 1.
[0048] Furthermore, in the above first and second em-
bodiments, the upper lid 20 is screwed/joined with the
container 1, but a male thread may be formed on the
body part 11 of the inner plug 10 to thereby be screwed
with the upper lid 20.
[0049] Moreover, in the above first and second embod-
iments, it is presumed that the container 1 has a bottle
shape of a PET bottle or the like, but the container 1 may
be made of other synthetic resins, glass or metal, or may
be a bag-shaped member made of a film and obtained
by providing a mouth part, or may be a paper package
having a polyhedron shape or the like.
[0050] In addition, in the aforementioned embodiment,
the tip end part 23 of the medium-diameter cylindrical
part 20c of the upper lid 20 is provided as a convex part,
but a convex part is formed on the upper surface of the
inner plug 10 and a concave part is formed at a facing
spot on the other surface, and thus the convex part may
be press-fitted into the concave part.

Claims

1. A container sealing device comprising:

an inner plug having a body part disposed inte-
grally at a mouth part of a container and a sep-
aration part joined to the body part via a score
and forming an opening by being separated from
the body part; and
an upper lid engaged with the separation part
and screwed to the container or the body part
so as to cover the inner plug, wherein
a plug-opening mechanism part belonging to the
inner plug and the upper lid is provided; and
the plug-opening mechanism part has an upper-
moving plug-opening mechanism that opens the
plug by rotating the upper lid in a direction of
loosening the upper lid with respect to the con-
tainer to thereby separate the separation part
from the body part while holding the separation
part by a support part provided on an inner side
of the upper lid; and a lower-moving plug-open-
ing mechanism that opens plug by rotating the
upper lid in a direction of tightening the upper lid
with respect to the container to thereby separate
the separation part from the body part while
holding the separation part by the support part.

2. The container sealing device according to claim 1,
wherein
the support part of the upper lid and the separation
part:

have projections which extends in a direction
substantially perpendicular to an advance direc-
tion of the upper lid and which is formed on the
support part and the separation part, respective-
ly; and are engaged with each other by riding
over the projections each other; and
the projections function at least as the upper-
moving plug-opening mechanism.

3. The container sealing device according to claim 1,
wherein
the plug-opening mechanism part serves as the up-
per-moving plug-opening mechanism and the lower-
moving plug-opening mechanism and includes: a
first screwing part which is provided between a pe-
ripheral part of the upper lid and the container or the
body part and which enables attachment/removal of
the upper lid; and a second screwing part which is
provided between the support part of the upper lid
and the separation part of the inner plug and which
enables separation of the separation part from the
body part in plug-opening; and
the second screwing part is in a threading relation
opposite to the first screwing part.
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4. The container sealing device according to claim 3,
wherein
in a state before plug-opening, a margin allowing
tightening by the first screwing part is provided be-
tween the body part of the inner plug and the upper
lid.

5. The container sealing device according to claim 1,
comprising a positioning mechanism that enables
assembling of the inner plug to the upper lid at a
predetermined position, when the inner plug is as-
sembled to the upper lid, by increasing a tightening
torque in a stage of proximity by a predetermined
portion or more.

6. The container sealing device according to claim 5,
wherein
the positioning mechanism has: a convex part
formed on either one of a lower surface of the upper
lid and an upper surface of the inner plug; and a
concave part formed at a facing spot on the other
surface, and a tightening torque is increased by
press-fitting the convex part into the concave part.

7. The container sealing device according to claim 3,
wherein
the projection has a barb shape which facilitates
pushing of the separation part into the support part
rather than pulling out the separation part from the
support part.
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