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(54) BOTTLE AND BOTTLE HAVING CONTENT

(57) In a bottle (1) with a bottomed cylindrical shape
including a body portion (2) having an approximately
square cross section, a plurality of concave lateral ribs
(122) extending in a periphery direction of the bottle are
formed on the body portion with intervals interposed ther-
ebetween in an axial direction of the bottle, an innermost
portion (123) of the lateral rib recessed to the interior of
the body portion in a diameter direction is formed to have
a circular cross section, and, in the body portion, a con-
cave longitudinal rib (125) extending in the axial direction
is formed on body portion surfaces (21) formed between
four corner portions (20) of the body portion.
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Description

Technical Field

[0001] The present invention relates to a bottle and a
bottle having content. Priority is claimed on Japanese
Patent Application No. 2009-296072, filed December 25,
2009, the content of which is incorporated herein by ref-
erence.

Background Art

[0002] In the related art, as this type of bottle, a posi-
tive-pressure bottle is known which has a positive pres-
sure in the bottle as disclosed in Patent Document 1.
Since carbonated drink is contained, or nitrogen gas is
sealed together with the content in the positive-pressure
bottle, for example, the content is sealed in the bottle in
a state where the internal pressure of the bottle is higher
than the atmospheric pressure. In such a positive-pres-
sure bottle, a positive-pressure bottle having a circular
cross section of a body portion is generally used to sup-
press a deformation (particularly, a deformation of swell-
ing to the exterior of the body portion) caused by an in-
crease of the internal pressure of the bottle.
[0003] On the other hand, with a demand for a variety
of design, a positive-pressure bottle is recently proposed
which has an elliptical or a rectangular cross section of
the body portion as disclosed in the Patent Document 2
and Patent Document 3 below. In addition, a positive-
pressure bottle is proposed which has concave-convex
shaped lateral ribs in a periphery direction to improve
performance of pressure resistance.

Citation List

Patent Document

[0004]

[Patent Document 1] Japanese Unexamined Patent
Application, First Publication No. 10-264917
[Patent Document 2] Japanese Unexamined Patent
Application, First Publication No. 2008-265838
[Patent Document 3] Japanese Unexamined Patent
Application, First Publication No. 2008-7147

Summary of Invention

Problems to be solved by the Invention

[0005] However, when a shape of the cross section of
the body portion regarding the positive-pressure bottle
is formed in a non-circular shape (for example, square
shape), the appearance configuration of the body portion
may not be kept because of a deformation which is
caused by the internal pressure of the bottle. For exam-
ple, in a square bottle having a square cross section of

a body portion, the four corner portions of the body portion
are difficult to be deformed. Thus, if the internal pressure
of the bottle acts, stress concentrates to body portion
surfaces (particularly a center portion in a width direction)
positioned between adjacent corner portions. Then, in a
cross section of the body portion, the deformation amount
caused by the internal pressure of the bottle to the exte-
rior of the body portion in a diameter direction becomes
maximum in the center portions of the body portion sur-
faces in the width direction (lateral direction), and it grad-
ually becomes small toward the corner portions from the
center portions. As a result, even if the body portion of
the positive-pressure bottle is formed in a square shape,
when the internal positive pressure of the bottle acts, the
center portions of each body portion surface may swell
to the exterior in the diameter direction and the cross
section of the body portion may be formed in a circular
shape or in an elliptic shape.
[0006] Further, even if the lateral ribs described above
are formed on the square body portion of the positive-
pressure bottle, in the lateral ribs with the innermost por-
tion thereof (portion positioned innermost side in the di-
ameter direction) having a square cross section, a defor-
mation amount by the internal pressure of the bottle to
the exterior in the diameter direction in the cross section
of the lateral ribs becomes maximum in the center por-
tions of each side, and it gradually becomes small toward
the corner portions from the center portions. Thus, the
deformation in the center portions of the body portion
surfaces is not sufficiently suppressed so that the ap-
pearance configuration of the bottle may not be kept in
a square shape.
[0007] The present invention has been made to ad-
dress the aforementioned conventional problems and an
object thereof is to provide a bottle and a bottle having
content capable of keeping an appearance configuration
of a body portion in a square shape, even if an internal
pressure of the bottle becomes positive.

Means for Solving the Problem

[0008] A bottle according to the present invention is a
bottle with a bottomed cylindrical shape including a body
portion having an approximately square cross section. A
plurality of concave lateral ribs extending in a periphery
direction of the bottle are formed on the body portion with
intervals interposed therebetween in an axial direction of
the bottle. An innermost portion of the lateral rib recessed
to the interior of the body portion in a diameter direction
is formed to have a circular cross section. A concave
longitudinal rib extending in the axial direction is formed
on body portion surfaces formed between four corner
portions of the body portion.
A bottle having content according to the present invention
is a bottle having content in which content is hermetically
sealed. The bottle is the bottle described in the present
invention, and an internal pressure of the bottle is higher
than the atmospheric pressure.
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[0009] In the bottle according to the present invention,
the innermost portion of the lateral rib has a circular cross
section. Thus, when the internal pressure of the bottle
becomes positive pressure, the lateral rib is slightly de-
formed over the entire periphery uniformly. That is, in the
bottle according to the present invention, the deformation
amount of the lateral rib which is a circular cross section
of the innermost portion is small compared to the maxi-
mum deformation amount (deformation amount in the
center portions of each side) of the lateral rib having a
square cross section of the innermost portion. Accord-
ingly, the deformation caused by the internal pressure of
the bottle in each body portion surface of the body portion
having the approximately square cross section is effec-
tively suppressed by the lateral rib described above. In
addition, the swell deformation on the body portion sur-
face of the body portion in the diameter direction is sup-
pressed by the longitudinal rib.
[0010] In addition, in the bottle according to the present
invention, it is preferable that the four corner portions of
the body portion are formed to have a convex arc shaped
cross section to the exterior of the body portion in the
diameter direction.
Accordingly, the stress concentration to the body portion
surface of the body portion is relaxed, and the deforma-
tion amount in the center portions of each body portion
surface of the body portion is suppressed in the cross
section of the body portion. The difference between the
deformation amount of the corner portions of the body
portion and the deformation amount of the center portions
of each body portion surface of the body portion becomes
small.
[0011] In addition, in the bottle having content accord-
ing to the present invention, the internal pressure of the
bottle may be from 0.2 Mpa to 0.8 MPa.
As a result, the aforementioned effect can be achieved
effectively.

Effects of the Invention

[0012] According to the bottle and the bottle having
content according to the present invention, the deforma-
tion in the center portions of each body portion surface
of the body portion having the approximately square
cross section is effectively suppressed by the lateral rib
having the circular cross section of the innermost portion.
Therefore, even if the internal pressure of the bottle be-
comes positive pressure, the appearance configuration
of the body portion can be kept in a square shape.

Brief Description of Drawings

[0013]

FIG. 1 is a side view of a bottle.
FIG. 2 is a cross sectional view taken along a line A-
A shown in FIG. 1.
FIG. 3 is a side view of a bottle.

FIG. 4 is a cross sectional view taken along a line B-
B shown in FIG. 3.

Description of Embodiments

[0014] First, a bottle 1 shown in FIGS. 1 and 2 will be
described.
A dashed line O shown in FIG. 1 indicates a central axis
line of the bottle 1 and hereinafter is referred to as "axis
line O". A direction along the axis line O is referred to as
an "axial direction", a direction perpendicular to the axis
line O is referred to as a "diameter direction", and a di-
rection around the axis line O is referred to as a "periphery
direction". In addition, a mouth portion 5 side (upper side
of the FIG. 1) in the axial direction is referred to as an
"upper side", and the opposite side, that is, a bottom por-
tion 3 side (lower side of the FIG. 1) in the axial direction
is referred to as a "lower side".
[0015] The bottle 1 shown in FIG. 1 is a bottomed cy-
lindrical container which contains content, and is a
square bottle which is approximately square (comer por-
tions is an arc shape) when seen from the top of the
bottle. The bottle 1 is a member made of a resin config-
ured of a synthetic resin such as polyethylene terephtha-
late (PET). Moreover, the bottle 1 is formed as a result
of blow molding of a preform (not shown) which is formed
by an injection molding.
Specifically, as shown in FIG. 1, the bottle 1 includes a
cylindrical body portion 2 having an approximately
square shape extending along the axis line O, a bottom
portion 3 continuously formed at the lower end of the
body portion 2, shoulder portion 4 continuously formed
at the upper end of the body portion 2, and the mouth
portion 5 formed erect at the upper end of the shoulder
portion 4. The body portion 2, the bottom portion 3, the
shoulder portion 4 and the mouth portion 5 are connected
to each other and formed integrally.
[0016] As shown in FIGS. 1 and 2, the body portion 2
is a cylinder having an approximately square cross sec-
tion and extends along the axial direction with the axis
line O as a central axis line. That is, the body portion 2
includes corner portions 20 of four corners of the body
portion 2 extending in the axial direction and four body
portion surfaces 21 formed between the adjacent corner
portions 20 and 20. The corner portions 20 of four corners
of the body portion 2 are formed respectively to have a
convex arc shape at a cross section of the body portion
2 to the exterior in the diameter direction. Moreover, the
four body portion surfaces 21 are formed in a similar man-
ner, respectively.
[0017] In addition, a plurality of concave lateral ribs 22
extending in a periphery direction of the bottle are formed
on the body portion 2 in the axial direction of the body
portion 2 with intervals interposed therebetween. The in-
tervals are preferred to be equally spaced. The lateral
ribs 22 are annular concave grooves recessed to the in-
terior in the diameter direction and extending over the
entire periphery. In addition, the cross section of the in-
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nermost portion 23 of the lateral rib 22 is formed in cir-
cular. The outer diameter of the innermost portion 23 of
the lateral rib 22 is same as the outer diameter of the
center portion 24 of the body portion surface 21 of the
body portion 2 in the width direction (lateral direction).
Moreover, the outer surface of the innermost portion 23
of the lateral rib 22 is formed in the same surface as the
outer surface of the center portion 24 of the body portion
surface 21 of the body portion 2. That is, the lateral rib
22 has a cross section recessed to the interior in the
diameter direction in the four corner portions of the body
portion 2. A groove depth (amount of the recess) of the
lateral rib 22 is maximum in the center portion of the cor-
ner portions 20 of the body portion 2, and gradually be-
comes small toward the center portion 24 of the body
portion surface 21 from the center portion of the corner
portions 20.
[0018] The bottom portion 3 is a bottomed cylinder hav-
ing an approximately square cross section. Foot portions
30 swelling to lower side in the axial direction is respec-
tively formed on the four corner portions of the lower end
portion of the bottom portion 3.
The shoulder portion 4 is a tapered cylinder which has
an approximately square cross section and of which the
diameter decreases gradually toward the upper side. In
addition, a longitudinal section of the shoulder portion 4
is formed in a convex arc shape to the exterior of the
bottle.
The mouth portion 5 is an approximately circular cylinder
projected to the upper side in the axial direction with the
axis line O as the center axis line. An external screw 50
is formed on the outer periphery surface of the mouth
portion 5 to screw a cap (not shown).
[0019] Next, the action of the bottle 1 of the above con-
figuration will be described.
[0020] After the carbonated drink is filled or the nitro-
gen gas is sealed with the content in the bottle 1 described
above, when the cap (not shown) is mounted on the
mouth portion 5, the bottle having content hermetically
sealed in the bottle 1 is obtained. At this time, the internal
pressure of the bottle 1 increases higher than the atmos-
phere and becomes a positive pressure (for example,
from 0.2 Mpa to 0.8 MPa). Then, the pressure (internal
pressure) is applied to the body portion 2 of the bottle 1
from the interior of the body portion 2 to the exterior in
the diameter direction. At that time, a swell deformation
of the body portion surfaces 21 of the body portion 2
having an approximately square cross section to the ex-
terior in the diameter direction is suppressed by the lateral
rib 22. In particular, since the cross section of the inner-
most portion 23 of the lateral rib 22 is circular shape, the
deformation in the lateral rib 22 is suppressed by the
small pressure which is applied to the entire periphery of
the lateral ribs 22 uniformly. Therefore, the deformation
in the body portion surfaces 21 caused by the internal
pressure of the bottle is effectively suppressed by the
lateral rib 22 and the deformation amount of the center
portion 24 of the body portion surface 21 becomes small.

[0021] In addition, the corner portions 20 of four cor-
ners of the body portion 2 described above has a convex
arc shaped cross section to the exterior of the body por-
tion 2 in the diameter direction. Thus, when the positive
internal pressure is applied to the body portion 2, the
stress concentration to the body portion surface 21 is
reduced. As a result, the deformation amount of the cent-
er portion 24 of the body portion surfaces 21 is sup-
pressed. Moreover, the difference between the deforma-
tion amount of the corner portions 20 of the body portion
2 and the deformation amount of the center portion 24
of each body portion surface 21 of the body portion 2
becomes small.
[0022] According to the bottle 1 described above, the
deformation of the center portion 24 of the body portion
surfaces 21 of the body portion 2 having an approximately
square cross section is effectively suppressed by the lat-
eral ribs 22 having a circular cross section of the inner-
most portion 23. Thus, even if the internal pressure of
the bottle becomes positive pressure, the appearance
configuration of the body portion 2 is kept in a square
shape.
[0023] Further, since the corner portions 20 of four cor-
ners of the body portion 2 are formed in an arc shape,
the deformation amount of the center portion 24 of the
body portion surfaces 21 is suppressed. Accordingly,
even if the large positive internal pressure is applied to
the body portion 2, the appearance configuration of the
body portion 2 is reliably kept in a square shape.
Moreover, the aforementioned effect is effectively
achieved when the internal pressure of the bottle 1 of the
bottle having content is from 0.2 MPa to 0.8 MPa.
[0024] Next, a bottle 101 shown in FIGS. 3 and 4 will
be described.
The same configurations of the bottle 1 shown in FIGS.
1 and 2 described above are represented by the same
reference numerals and the description thereof will be
omitted.
[0025] As shown in FIGS. 3 and 4, a plurality of con-
cave lateral ribs 122 extending in a periphery direction
of the bottle are formed on a body portion 2 with intervals
interposed therebetween in the axial direction of the body
portion 2. In addition, a concave longitudinal rib 125 ex-
tending in the axial direction of the body portion 2 is
formed on the body portion 2.
[0026]  The lateral ribs 122 are annular concave
grooves recessed to the interior in the diameter direction
and extending over the entire periphery. In addition, the
cross section of the innermost portion 123 of the lateral
rib 122 is formed in a circular. The innermost portion 123
of the lateral rib 122 is formed further to the inner side
than the outer surface of body portion surfaces 21 in the
diameter direction over the entire periphery.
[0027] A longitudinal rib 125 is a linear concave groove
recessed to the interior in the diameter direction and ex-
tending along the axial direction. The longitudinal rib 125
is arranged at the center portion of the body portion sur-
face 21 in a width direction. The longitudinal ribs 125 are
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formed to be extended from the upper end of the body
portion 2 (lower end of a shoulder portion 4) to the lower
end of the body portion 2 (upper end of the bottom portion
3), and are formed on the four body portion surfaces 21
of the body portion 2, respectively. Further, the outer sur-
face of the innermost portion 126 of the longitudinal rib
125 is positioned on the same plane as the outer surface
of the innermost portion 123 of the lateral rib 122, at an
intersecting portion with the lateral rib 122.
[0028] In the bottle 101 described above, the longitu-
dinal ribs 125 are formed on the body portion surfaces
21 of the body portion 2. Thus, when the positive internal
pressure is applied to the body portion surfaces 21 from
the interior of the body portion 2, the deformation of the
body portion surfaces 21 in the diameter direction is sup-
pressed by the longitudinal ribs 125. As a result, even if
the large positive internal pressure is applied to the body
portion 2, the appearance configuration of the body por-
tion 2 is reliably kept in a square shape.
[0029]  Next, a verification test of the effect described
above will be described.
The bottle 1 shown in FIGS. 1 and 2 is employed as a
Comparative Example, the bottle 101 shown in FIGS. 3
and 4 is employed as an Example, and a bottle with no
lateral ribs 22 on the body portion 2 in the bottle 1 of the
Comparative Example is employed as a Conventional
Example. Each bottle of the Comparative Example, the
Example, and the Conventional Example are set to the
size capable of filling content of 500 ml.
Then, an increasing rate of the outer diameter of the cent-
er portion of the body portion surface in the width direction
(hereinafter, referred to as a front diameter change) and
an increasing rate of the content volume of the bottle
(hereinafter referred to as the volume change), when ap-
plying positive internal pressure of 0.5 Mpa to each bottle,
are calculated by simulation.
As a result, the front diameter change in the Comparative
Example was 4.0% (29.9% over the Conventional Exam-
ple) and the front diameter change in the Example was
1.5% (11.2% over the Conventional Example) whereas
the front diameter change in the Conventional Example
was 13.4%. That is, it is confirmed that the front diameter
changes in the bottles of Comparative Example and the
Example are decreased compared to that in the bottle of
the Conventional Example.
Further, the volume change in the Comparative Example
was 3.8% (56.7% over the conventional example) and
the volume change in the Example was 4.9% (73.1%
over the conventional example) whereas the volume
change in the Conventional Example was 6.7%. That is,
it is confirmed that the volume changes in the bottles of
the Comparative Example and the Example are sup-
pressed compared to that in the bottle of the Conventional
Example.
[0030]  So far, the bottle 1 shown in FIGS. 1 and 2 and
the bottle 101 shown in FIGS. 3 and 4 has been de-
scribed, however the present invention is not limited to
the above-described embodiments and may be modified

without departing from the spirit of the invention.
For example, the outer surface of the innermost portion
23 of the lateral rib 22 and the outer surface of the center
portion 24 of the body portion surface 21 of the body
portion 2 are positioned on the same surface, in the bottle
1 shown in FIGS. 1 and 2 described above. However, in
the present invention, the outer surface of the innermost
portion 23 of the lateral rib 22 is positioned inner side
than the outer surface of the center portion 24 of the body
portion surface 21 of the body portion 2 in the diameter
direction, and the lateral rib 22 may be formed to be re-
cessed over the entire periphery of the bottle.
[0031] In addition, the longitudinal ribs 125 is arranged
on the center portion of the body portion surfaces 21 in
the width direction, in the bottle 101 shown in FIGS. 3
and 4 described above. However, in the present inven-
tion, the longitudinal ribs 125 may be formed on the po-
sition other than the center portion of the body portion
surfaces 21 in the width direction. For example, in the
present invention, the longitudinal ribs may be formed on
both sides of the center portion of the body portion sur-
faces 21 in the width direction, respectively.
[0032] Further, the longitudinal ribs 125 are extended
from the upper end of the body portion 2 (lower end of
the shoulder portion 4) to the lower end of the body portion
2 (upper end of the bottom portion 3), in the bottle 101
shown in FIGS. 3 and 4 described above. However, the
length of the longitudinal ribs 125 may be modified ap-
propriately and longitudinal ribs may be formed only on
a part of the body portion 2 in the axial direction. Alter-
natively, the upper end of the longitudinal ribs may be
extended to the outer periphery surface of the shoulder
portion 4. The lower end of the longitudinal ribs may also
be extended to the outer periphery surface of the bottom
portion 3. For example, if the upper end of the longitudinal
rib is extended to the outer periphery surface of the shoul-
der portion 4 and the lower end of the longitudinal rib is
extended to the outer periphery surface of the bottom
portion 3, when the positive internal pressure is applied
to the body portion 2, the deformation to the exterior of
the body portion surface 21 in the diameter direction may
further suppressed. The appearance configuration of the
body portion 2 is reliably kept in a square shape.
[0033] Furthermore, the constituent elements in the
embodiments described above may be appropriately
changed to the well-known constituent elements without
departing from the spirit of the present invention. In ad-
dition, the modification examples described above may
be appropriately combined.

Industrial Applicability

[0034] In the bottle and the bottle having content ac-
cording to the present invention, the deformation of the
center portion of each body portion surface of the body
portion having an approximately square cross section is
effectively suppressed by the lateral rib having a circular
cross section of the innermost portion. Therefore, accord-
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ing to the bottle and the bottle having content of the
present invention, even if the internal pressure of the bot-
tle becomes positive pressure, the appearance configu-
ration of the body portion can be kept in a square shape.

Reference Signs List

[0035]

1: bottle

2: body portion

20: corner portion

21: body portion surface

22: lateral rib

23: innermost portion

101: bottle

122: lateral rib

123: innermost portion

125: longitudinal rib

Claims

1. A bottle with a bottomed cylindrical shape comprising
a body portion having an approximately square cross
section,
wherein a plurality of concave lateral ribs extending
in a periphery direction of the bottle are formed on
the body portion with intervals interposed therebe-
tween in an axial direction of the bottle,
an innermost portion of the lateral rib recessed to
the interior of the body portion in a diameter direction
is formed to have a circular cross section, and
in the body portion, a concave longitudinal rib ex-
tending in the axial direction is formed on body por-
tion surfaces formed between corner portions of four
corners of the body portion.

2. The bottle according to Claim 1,
wherein the corner portions of the four corners of the
body portion are formed to have a convex arc shaped
cross section to the exterior of the body portion in
the diameter direction.

3. A bottle having content in which content is hermeti-
cally sealed,
wherein the bottle is the bottle according to Claim 1
or 2, and an internal pressure of the bottle is higher
than the atmospheric pressure.

4. The bottle having content according to Claim 3,
wherein the internal pressure of the bottle is from 0.2
Mpa to 0.8 MPa.
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