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(57) Abrege(suite)/Abstract(continued):

of the container. A synthetic resin container according to the present disclosure includes a mouth portion, a trunk portion, and a
pbottom portion. The trunk portion Is provided with a plurality of reduced pressure absorbing panels extending In the vertical
direction while twisting In the circumferential direction and being arranged side by side In the circumferential direction. Each
reduced pressure absorbing panel has a narrow-width portion located Iin a region between the panel upper end and the panel
lower end. A width of each reduced pressure absorbing panel Is reduced Iin the narrow-width portion than in the panel upper end
and the panel lower end.
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SYNTHETIC RESIN CONTAINER

ABSTRACT

Provided is a synthetic resin container that effectively absorbs the reduced
pressure generated inside the container as a result of hot filling and that also
prevents deterioration in appearance of a label applied to an outer circumferential
surface of a trunk portion of the container. A synthetic resin container according
to the present disclosure includes a mouth portion, a trunk portion, and a bottom
portion. The trunk portion is provided with a plurality ot reduced pressure
absorbing panels extending in the vertical direction while twisting 1n the
circumferential direction and being arranged side by side in the circumferential
direction. Each reduced pressure absorbing panel has a narrow-width portion
located in a region between the panel upper end and the panel lower end. A width
of each reduced pressure absorbing panel i1s reduced in the narrow-width portion

than in the panel upper end and the panel lower end.
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SYNTHETIC RESIN CONTAINER

TECHNICAL FIELD

The present disclosure relates to a bottle-shaped synthetic resin container including a
mouth portion as a dispensing spout for the contents, a trunk portion extending
contiguously with the mouth via a shoulder, and a bottom portion closing a lower end of the

trunk portion, especially to such a synthetic resin container including the trunk portion

provided with reduced pressure absorbing panels.

BACKGROUND

Due to the light-weight and handleability, the excellent stability for preservation of
the content media, and the inexpensive cost, synthetic resin bottles, representatives of
which are oriented polypolypropylene (OPP) bottles and polyethylene terephthalate (PET)
bottles, are used 1n various applications, such as beverages, foods, cosmetics, and so forth.

Such a synthetic resin container 1s known to include the trunk portion provided with
reduced pressure absorbing panels to cope with so-called hot filling, in which the contents,
such as a beverage, including a juice beverage and tea, and a seasoning, including soy sauce,
vinegar, and dressing, are filled at a high temperature heated state. After the contents are
hot-filled, the mouth portion 1s closed with a cap. Then, as the contents are cooled, the
inside of the container 1s placed under reduced pressure, possibly causing the trunk portion

to be deformed significantly. To address the above problem, the trunk portion is provided

with the reduced pressure absorbing panels, which may be deformed to absorb the reduced
pressure inside the container, thereby preventing the entire trunk portion to be deformed

significantly.
For example, Japanese Patent Application Publication No. 2013-095428 describes a

synthetic resin container including a trunk portion provided with reduced pressure
absorbing panels, which extend obliquely in the vertical direction. Thus, the described
synthetic resin container prevents deterioration in rigidity otherwise caused by a reduction
in thickness of the container. Furthermore, with the reduced pressure absorbing panels that

may be deformed to absorb the reduced pressure inside the container, the described
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synthetic resin container also maintains its appearance shape even when being hot-filled

with the contents.

SUMMARY

Meanwhile, a shrink label or a roll label, on which information or the like of the
contents may be written, 1s sometimes applied to an outer circumferential surface of a trunk
portion in a synthetic resin container. However, when such a label is applied to the synthetic
resin container provided with the oblique reduced pressure absorbing panels as described in
Japanese Patent Application Publication No. 2013-095428, a difference between a
circumferential length of the reduced pressure absorbing panel portion and a
circumferential length of the outer circumferential surface of the trunk portion and a
difference between a distance from the central axis of the container to the reduced pressure
absorbing panel portion and a distance from the central axis of the container to the outer
circumferential surface of the trunk portion cause the following issue. That is to say, the
label might get in the reduced pressure absorbing panels, and, when absorbing the reduced
pressure, the reduced pressure absorbing panels undergo twisting movement, thereby
causing wrinkles on the label. The occurrence of wrinkles is eminent especially in the case
of a roll label, which is applied to the trunk portion of the synthetic resin container in a
manner such that the entire back surface of the label is glued thereto. Thus, there are the
problems that the appearance of the label is deteriorated and that indication on the label is
difficult to see. On the other hand, reducing the width in the circumferential direction of
cach reduced pressure absorbing panel to prevent the occurrence of wrinkles poses another
problem of deteriorating mold release properties of the synthetic resin container.

T'he present disclosure has been conceived in light of the above problems, and the
present disclosure 1s to provide a synthetic resin container that effectively absorbs the
reduced pressure generated inside the container as a result of hot filling and that also
prevents deterioration in appearance of a label applied to the outer circumferential surface
of the trunk portion of the container.

One of embodiments of the present disclosure resides in a synthetic resin container
including a mouth portion as a dispensing spout for contents, a trunk portion extending
contiguously with the mouth portion via a shoulder portion, and a bottom portion closing a

lower end of the trunk portion. The trunk portion is provided with a plurality of reduced
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pressure absorbing panels that 1s formed as a plurality of ribs extending in a vertical
direction while twisting 1n a circumferential direction about a central axis of the trunk
portion and that is arranged side by side in the circumferential direction of the trunk
portion. Each of the plurality of reduced pressure absorbing panels has a panel upper end, a
panel lower end, and a narrow-width portion located in a region between the panel upper
end and the panel lower end, a width of the reduced pressure absorbing panel being reduced
in the narrow-width portion than in the panel upper end and the panel lower end.

Preterably, the narrow-width portion is located at a height corresponding to a middle
position between the panel upper end and the panel lower end.

Preferably, the trunk portion is defined and formed by a pair of annular horizontal
grooves each extending in the circumferential direction.

Preferably, in the panel upper end and the panel lower end, a width of the reduced
pressure absorbing panel on an outer circumferential surface of the trunk portion is 8.8 +
2.0 mm, and a width of a base surface of the reduced pressure absorbing panel is 80 % or
less the width of the reduced pressure absorbing panel on the outer circumferential surface
of the trunk portion.

Preterably, in the narrow-width portion, a width of the reduced pressure absorbing
panel on an outer circumferential surface of the trunk portion is 5.0 + 2.0 mm, and a width
of a base surface of the reduced pressure absorbing panel is 80 % or less the width of the
reduced pressure absorbing panel on the outer circumferential surface of the trunk portion.

The present disclosure provides a synthetic resin container that effectively absorbs
the reduced pressure generated inside the container as a result of hot filling and that also
prevents deterioration in appearance of a label applied to the outer circumferential surface

ot the trunk portion of the container.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:

FIG. 1 1s a front view illustrating a synthetic resin container according to one of

embodiments of the present disclosure;
FIG. 2A 1s a sectional view taken along a line A-A in FIG. 1, and FIG. 2B is a

sectional view taken along a line B-B in FIG. 1;
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FIG. 3A illustrates a relation between the shape of reduced pressure absorbing panels,
and wrinkles on a label and the mold release properties of a synthetic resin container
according to one of embodiments of the present disclosure, and FIG. 3B schematically
1llustrates panel widths @ and b 1llustrated in FIG. 3A;

FIG. 4A 1s a front view of a synthetic resin container including reduced pressure
absorbing panels each having a constant width, and FIG. 4B is a sectional view taken along
a line C-C 1n FIG. 4A; and

FIGs. 5A to 5C each schematically illustrate the shape of a reduced pressure

absorbing panel.

DETAILED DESCRIPTION

The present disclosure will be described in more detail below by illustration with
reference to the drawings.

As 1llustrated in FIG. 1, a synthetic resin container 1 according to one of
embodiments of the present disclosure contains, for example, a beverage, including a juice
beverage and tea, and a seasoning, including soy sauce, vinegar, and dressing, as the
contents. The synthetic resin container 1 may cope with hot filling, in which the contents
are filled at a high temperature heated state, where the contents are heated to a
predetermined temperature. Additionally, the vertical direction of the synthetic resin
container 1 refers to the upper and lower direction in FIG. 1.

The synthetic resin container 1 1s formed 1n a bottle shape, which includes a mouth
portion 2 as a dispensing spout for the contents, a shoulder portion 3, which has a head-cut
conical cylinder shape and extending contiguously with a lower end of the mouth portion 2,
a trunk portion 4, which extends contiguously with the mouth portion 2 via the shoulder
portion 3, and a bottom portion 5, which closes a lower end of the trunk portion 4.
Reterence numeral S in FIG. 1 denotes the central axis common to the mouth portion 2, the
shoulder portion 3, the trunk portion 4, and the bottom portion 5.

The synthetic resin container 1, as a so-called PET bottle, for example, may be
manufactured by biaxial stretch blow molding of a polyethylene terephthalate preform.
Additionally, the synthetic resin container 1 may also be manufactured by biaxial stretch
blow molding of a preform made of any type of thermoplastic synthetic resin, such as

oriented polypropylene (OPP), other than polyethylene terephthalate. Furthermore, the
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method of manufacturing the synthetic resin container 1 is not limited to biaxial stretch blow
molding of a preform and may be any of a variety of manufacturing methods, such as extrusion

blow molding of a resin material.

The mouth portion 2 has an outer circumterential surface provided with a protrusion.

After the contents are hot-filled, the mouth portion 2 is plugged with a cap, which is not
illustrated, and thus, the mouth portion 2 may be closed by the undercut fitting.
Alternatively, a male screw, instead of the protrusion, may be provided on the outer
circumferential surface of the mouth portion 2. In this case, the mouth portion 2 may be
closed by the cap being screw-fastened to the male screw.

The trunk portion 4 has an upper end and a lower end, which are each provided with
an annular horizontal groove 12, which extends in the circumferential direction over the
entire circumference of the trunk portion 4. The horizontal groove 12 is formed in a
concave rib shape that 1s depressed to the inner side in the radial direction of the trunk
portion 4 from an outer circumferential surface of the trunk portion 4. By the horizontal
grooves 12, the trunk portion 4 1s defined and formed with respect to the shoulder portion 3
and the bottom portion 5. Providing the horizontal grooves 12 enhances rigidity in the
radial direction of a panel support portion 22, which constitutes the trunk portion 4, in the
vicinity of the horizontal grooves 12. This prevents the trunk portion 4 from being
collapsed into an asymmetrical shape with respect to the central axis S even in hot filling
and maintains the appearance shape of the synthetic resin container 1 steadily.

T'he present embodiment also presumes that a roll label, on which product
information or the like may be written, is applied to the trunk portion 4. A roll label, which
1s also called a coiled label, is formed as, for example, a rolled film of paper or resin and
wrapped around the outer circumferential surface of the trunk portion 4. A roll label made
of, for example, paper may be applied to the trunk portion 4 by coating the entire back
surface of the paper roll label with an adhesive. In cases of a roll label made of resin, the
roll label may be applied by adhering overlap portions located on both ends thereof with
use of an adhesive. Importantly, application of a roll label or the like needs to be carried out
without causing wrinkles or the like so that product information or the like written on the
label 1s easy to see.

The trunk portion 4 is provided with a plurality of reduced pressure absorbing panels
21, each of which extends in the vertical direction while twisting in the circumferential

direction about the central axis S of the trunk portion 4. Due to the twisting in the
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circumferential direction, the reduced pressure absorbing panels 21 are arranged, with the
longitudinal direction thereof being oblique with respect to the vertical direction of the
synthetic resin container 1. The reduced pressure absorbing panels 21 are also arranged side
by side 1n the circumferential direction of the trunk portion 4. Additionally, the number of
the reduced pressure absorbing panels 21 is determined at will. The reduced pressure
absorbing panels 21 are each formed as a rib that is depressed to the inner side in the radial
direction of the trunk portion 4 relative to the outer circumferential surface of the trunk
portion 4. In a portion between any two adjacent reduced pressure absorbing panels 21,
there 1s also formed a panel support portion 22, which is oblique with respect to the vertical
direction. Additionally, in FIG. 1, reference numerals 21 and 22 are respectively assigned
only to a single reduced pressure absorbing panel and a single point of the panel support
portion for convenience.

FIGs. 2A and 2B are sectional views of the trunk portion 4 of the synthetic resin
contamner | Hlustrated n FIG. 1. FIG 2A is a sectional view, taken along a line A-A in
FIG. 1, of the section of panel upper ends 21U of the reduced pressure absorbing panels 21.
FIG. 2B 1s a sectional view, taken along a line B-B in FIG. 1, of the section of narrow-width
portions 21M of the reduced pressure absorbing panels 21. The narrow-width portions 21M
are cach located at a height corresponding to the middle position between the
corresponding panel upper end 21U and the corresponding panel lower end 21L. As
tllustrated in FIGs. 2A and 2B, each reduced pressure absorbing panel 21 is configured to
have a width in the circumferential direction that is reduced in the narrow-width portion
21M, which 1s located in the middle position, than in the panel upper end 21U. Herein, for
comparison, a synthetic resin container 1', in which the reduced pressure absorbing panels
21 each have a constant width, is illustrated in FIGs. 4A and 4B. In the synthetic resin
contamer 1" illustrated in FIGs. 4A and 4B, each reduced pressure absorbing panel 21 may
be deformed significantly from the panel upper end 21U through the panel lower end 21L
and accordingly, may provide a greater effect of absorbing reduced pressure. However,
when a roll label 1s applied to the trunk portion 4, a difference between a circumferential
length of the reduced pressure absorbing panel 21 portion and a circumferential length of
the panel support portion 22 and a difference between a distance from the central axis S to
the reduced pressure absorbing panel 21 portion and a distance from the central axis S to
the panel support portion 22 cause the following issue. That is to say, a slack portion

appears on the label in correspondence with the reduced pressure absorbing panels 21, and
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the label gets into the inner side in the radial direction, and, when the reduced pressure
absorbing panels 21 undergo twisting movement, wrinkles appear on the label. On the other
hand, reducing the width of each reduced pressure absorbing panel 21 to prevent the
occurrence of wrinkles in turn deteriorates mold release properties of the reduced pressure
absorbing panel 21 portion. To solve the above problems, as illustrated in FIG. 1 and FIG.
2B, the narrow-width portion 21M is provided in the middle position between the panel
upper end 21U and the panel lower end 21L in the present embodiment. The width 1s
configured to change gradually and continuously from the panel upper end 21U and from
the panel lower end 21L through the narrow-width portion 21M. With the above
configuration, even when a roll label 1s applied to the trunk portion 4, the slacking of the
portion of the label that corresponds to the reduced pressure absorbing panels 21 is
prevented by the narrow-width portion 21M, which extends in the vertical direction.
Consequently, the occurrence of wrinkles on the label is prevented.

Additionally, the reduced pressure absorbing panels 21 of the synthetic resin
container 1', which 1s illustrated in FIGs. 4A and 4B for comparison, extend in the vertical
direction while twisting at a uniform angle in the circumferential direction about the central
axis S of the trunk portion 4. Due to the twisting at the uniform angle in the circumferential
direction, the longitudinal direction of the reduced pressure absorbing panels 21 is oblique
at the unitform angle with respect to the vertical direction of the synthetic resin container 1'.
This also applies to the reduced pressure absorbing panels 21 of the synthetic resin
container 1 according to the present embodiment as illustrated in FIG. 1. FIG. 5A
schematically illustrates the shapes of the reduced pressure absorbing panels 21. FIG. 5A
1llustrates outlines (i.e., borderlines between the reduced pressure absorbing panels and the
outer circumferential surface of the trunk portion 4) of the reduced pressure absorbing
panels 21 in an expanded state. In FIG. SA, a two-dot chain line represents the reduced
pressure absorbing panel 21 1llustrated in FIGs. 4A and 4B for comparison, and a solid line
represents the reduced pressure absorbing panel 21 according to the present embodiment.
As 1llustrated 1n FIG. SA, on the basis of the cases (refer to the two-dot chain line in FIG.
5A) where the reduced pressure absorbing panel 21 is oblique at a uniform angle with
respect to the vertical direction and has a constant width, the reduced pressure absorbing
panel 21 according to the present embodiment is shaped to include the narrow-width
portion 21M, which 1s narrowed equally from both sides in the circumferential direction.

However, as 1llustrated in FI1G. 5B, the narrow-width portion 21M may also be formed to be
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narrowed only from one side in the circumferential direction, and as illustrated in FIG. 5C,
the narrow-width portion 21M may also be formed to be narrowed only from the other side
in the circumterential direction. Furthermore, the narrow-width portion 21M may be
formed to be narrowed unequally from both sides in the circumferential direction. In any
cases, the same capacity of reduced pressure absorption may be secured as long as the
widths of the narrow-width portion 21M are the same.

In the present embodiment, to improve the mold release properties in the reduced
pressure absorbing panel 21, the panel upper end 21U and the panel lower end 21L, which
are end portions of the reduced pressure absorbing panel 21 in the vertical direction, are
formed to be wide to facilitate mold release. The panel upper end 21U and the panel lower
end 211 of the reduced pressure absorbing panel 21 have high rigidity and are difficult to
deform due to, for example, the horizontal grooves 12 located in the vicinity thereof. This is
why the width of the panel in the panel upper end 21U and the panel lower end 21L is
increased. By doing so, the panel upper end 21U and the panel lower end 21L are more
likely to be deformed, and the mold release properties are maintained. On the other hand,
compared with the panel upper end 21U and the panel lower end 211, the narrow-width
portion 21M has lower rigidity and is easier to deform. Accordingly, even when the width
of the panel is reduced in the narrow-width portion 21M, the mold release properties are
maintained. With the above configuration, the present embodiment shows no significant
difference in mold release properties from the cases where the entire reduced pressure
absorbing panel 21 1s formed to be wide.

The trunk portion 4 provides the effect of absorbing reduced pressure, by the reduced
pressure absorbing panels 21, each of which may be deformed to the inner side in the radial
direction, and also by the reduced pressure absorbing panels 21 and the panel support
portion 22, which may be deformed with a further greater oblique angle. That is to say, the
reduced pressure absorbing panels 21 may undergo twisting movement in a manner such
that the panel lower end 21L rotates about the central axis S relatively with respect to the
panel upper end 21U. The twisting movement of the reduced pressure absorbing panels 21
and the panel support portion 22 reduces the capacity of the synthetic resin container 1.
Accordingly, even when the inside of the container is placed under reduced pressure as a
result of hot filling, the reduced pressure absorbing panels 21 and the panel support portion

22 undergo twisting movement, thereby absorbing the reduced pressure.
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Thus, in the synthetic resin container according to the present embodiment, the trunk
portion 4 of the synthetic resin container 1 1s provided with the plurality of reduced
pressure absorbing panels 21, each of which extends obliquely 1n the vertical direction, and
moreover, the width of the reduced pressure absorbing panel 21 1s reduced in the
narrow-width portion 21M than 1n the panel upper end 21U and the panel lower end 21L.
With the above configuration, even though the pressure inside the synthetic resin container
1 1s decreased when the contents at a high temperature are cooled after being filled into the
container, the capacity of the container 1s reduced by the twisting movement of the reduced
pressure absorbing panels 21, and thus, the reduced pressure 1s absorbed. Furthermore, even
when a roll label or the like 1s applied to the outer circumferential surface of the trunk
portion 4, each narrow-width portion 21M, which is located between the corresponding
panel upper end 21U and the corresponding panel lower end 211 and in which the width of
the reduced pressure absorbing panel 21 1s reduced, minimizes slacking of the roll label.
Accordingly, wrinkles are unlikely to appear during the twisting movement of the reduced
pressure absorbing panels 21. On the other hand, the panel upper end 21U and the panel
lower end 21L are formed to be wide, and therefore, the mold release properties are
maintained. Consequently, the synthetic resin container 1 absorbs the reduced pressure
generated 1nside the container as a result of hot filling and also prevents deterioration in
appearance of the roll label applied to the outer circumferential surface of the container.
The present embodiment provides an especially remarkable effect when the roll label is
applied, by coating entire back surface thereof with an adhesive.

Furthermore, since the narrow-width portion 21M is located in the middle position
between the panel upper end 21U and the panel lower end 21L, the present embodiment
prevents slacking of the roll label more effectively and prevents the occurrence of wrinkles.

Moreover, according to the present embodiment, the trunk portion 4 is defined and
formed by the horizontal grooves 12 in the upper end and the lower end of the trunk portion
4. This allows improvement in rigidity in the radial direction of the panel support portion
22, which constitutes the trunk portion 4, in the vicinity of the horizontal grooves 12.

Accordingly, the appearance shape of the synthetic resin container 1 is maintained more

steadily against hot filling.



10

15

20

29

30

CA 02950488 2016-12-01

- 10 -

EXAMPLES

[n the following, to verify the effects of the present disclosure, wrinkles that appear
on a roll label and the mold release properties of a synthetic resin container according to
Example of the present disclosure were confirmed. The synthetic resin container according
to the present Example has the same configuration as the synthetic resin container I
illustrated in FIG. 1 and is made of polyethylene terephthalate. FIG. 3A shows results of the
confirmation. Regarding wrinkles that appear on a label, a rating of "good" indicates that
the occurrence of wrinkles was prevented, and "bad" indicates that wrinkles appeared.
Regarding the mold release properties, a rating of "good" indicates that the container
exhibited good mold release properties, and "bad" indicates that the container exhibited
poor mold release properties. As Comparative Examples, three types of containers were
prepared. In these three types of containers, the panel widths ¢ and b 1n the panel upper end
21U and the panel lower end 21L, as well as the panel widths a and 4 1n the middle position
between the panel upper end 21U and the panel lower end 211, were individually varied.
The figure includes these containers as Comparative Examples 1 to 3. FIG. 3B illustrates
the definitions of the panel widths ¢ and b. In detail, the panel width a 1s defined as a width
of the reduced pressure absorbing panel 21 on the outer circumferential surface of the trunk
portion 4, and the panel width b 1s defined as a width on a base surface of the reduced
pressure absorbing panel 21.

As shown 1n FIG. 3A, Comparative Example 1, in which the panel widths a and b are
wide both in the panel upper and lower ends 21U and 21L and in the middle position
therebetween, exhibited a high absorption capacity of 29.7 ml and also exhibited good mold
release properties. However, the result shows that wrinkles appeared on the roll label. On
the other hand, in Example ot the present disclosure, although the panel widths ¢ and & in
the panel upper end 21U and the panel lower end 211 are wide, the panel widths ¢ and & in
the middle position thereof (1.e., the narrow-width portion 21M) are narrow. As a result,
although Example exhibited a more or less low absorption capacity of 22.5 ml, good results
were obtained for both wrinkles on the roll label and the mold release properties. The
reason 1s that the slacking of the portion of the label that corresponds to the reduced
pressure absorbing panels 21 1s prevented by the narrow-width portion 21M, which extends
in the vertical direction, and the occurrence of wrinkles on the label 1s prevented. Likewise,

regarding the mold release properties, since only the panel upper end 21U and the panel
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lower end 211, which have high rigidity and are difficult to deform, are formed to be wide
to facilitate mold release, Example maintains good mold release properties.

Additionally, in the synthetic resin container according to the present disclosure, the
panel width a of the panel upper end 21U and the panel lower end 21L 1s preferably
8.8 + 2.0 mm, and the panel width b of the panel upper end 21U and the panel lower end
21L is preferably within the range from 40 % to 80 % of the panel width a. Furthermore,
the panel width a of the middle position (i.e., the narrow-width portion 21M) 1s preferably
5.0 £ 2.0 mm, and the panel width 4 of the middle position is preferably within the range
from 40 % to 80 % of the panel width a. A panel width b of 80 % or less of the panel width
a provides an appropriate release taper to maintain the mold release properties, and a panel
width b of 40 % or more of the panel width a allows a sufficient absorption capacity to be
maintained.

Comparative Example 2, in which the panel widths a and b are narrow both 1n the
panel upper and lower ends 21U and 211 and in the middle position therebetween, showed
a good result in terms of wrinkles on the roll label. However, Comparative Example 2
showed a problematic result in terms of mold release properties. Comparative Example 3,
in which the panel widths ¢ and b are narrow 1n the panel upper and lower ends 21U and
21L and in which the panel widths @ and b 1in the middle position therebetween are wide,
has a configuration opposite to the configuration of Example of the present disclosure.
Accordingly, Comparative Example 3 showed problematic results in terms of both wrinkles
on the roll label and the mold release properties.

Needless to say, the present disclosure 1s not limited to the above embodiment, and

various changes may be made without departing the gist of the present disclosure.
For example, the shape, the number, and so forth of the reduced pressure absorbing

panels 21 are not limited to the above embodiment, and various modifications may be

adopted.

Furthermore, the location of the narrow-width portion 21M 1s not limited to the
middle position between the panel upper end 21U and the panel lower end 211, and the
narrow-width portion 21M may be relocated upward or downward. Generally, a portion of
the synthetic resin container 1 that 1s located closer to a middle portion (i.e., a portion
located at half the overall height) in the vertical direction of the container is more likely to
be deformed and exhibits better mold release properties at the time of molding. Accordingly,

from the perspective of enhancing the mold release properties of the reduced pressure
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absorbing panels 21, the location of the narrow-width portion 21M 1is preferably relocated

to be closer to the middle portion in the vertical direction of the synthetic resin container 1.
Furthermore, the narrow-width portion 21M may be provided at a plurality of locations

between the panel upper end 21U and the panel lower end 21L.

Additionally, the contents filled into the synthetic resin container 1 are not limited to
a beverage, including a juice beverage and tea, and a seasoning, including soy sauce,
vinegar, and dressing, and any other contents, such as foods and cosmetics, that may be

hot-filled may be used.
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CLAIMS

1. A synthetic resin container comprising a mouth portion as a
dispensing spout for contents, a trunk portion extending contiguously with the
mouth portion via a shoulder portion, and a bottom portion closing a lower end of
the trunk portion, wherein

the trunk portion is provided with a plurality of reduced pressure absorbing
panels that is formed as a plurality of ribs extending in a vertical direction while
twisting in a circumferential direction about a central axis of the trunk portion
and that is arranged side by side in the circumferential direction of the trunk
portion, and

each of the plurality of reduced pressure absorbing panels has a panel upper
end, a panel lower end, and a narrow-width portion located 1n a region between
the panel upper end and the panel lower end, a width of the reduced pressure

absorbing panel being reduced in the narrow-width portion than in the panel

upper end and the panel lower end.

2. The synthetic resin container according to claim 1, wherein the
narrow-width portion 1s located at a height corresponding to a middle position

between the panel upper end and the panel lower end.

3.  The synthetic resin container according to claim 1, wherein the trunk
portion is defined and formed by a pair of annular horizontal grooves each

extending in the circumferential direction.

4.  The synthetic resin container according to claim 2, wherein the trunk
portion 1s defined and formed by a pair of annular horizontal grooves each

extending in the circumferential direction.

5.  The synthetic resin container according to claim 1, wherein

in the panel upper end and the panel lower end,

a width of the reduced pressure absorbing panel on an outer circumferential

surface of the trunk portion is 8.8 + 2.0 mm, and a width of a base surface of the

reduced pressure absorbing panel 1s 80 % or less the width of the reduced
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pressure absorbing panel on the outer circumferential surface of the trunk

portion.

6. The synthetic resin container according to claim 2, wherein

in the panel upper end and the panel lower end,

a width of the reduced pressure absorbing panel on an outer circumferential
surface of the trunk portion is 8.8 + 2.0 mm, and a width of a base surface of the

reduced pressure absorbing panel i1s 80 % or less the width of the reduced

pressure absorbing panel on the outer circumferential surface of the trunk

portion.

7.  The synthetic resin container according to claim 3, wherein

in the panel upper end and the panel lower end,

a width of the reduced pressure absorbing panel on an outer circumferential
surface of the trunk portion is 8.8 £ 2.0 mm, and a width of a base surface of the
reduced pressure absorbing panel i1s 80 % or less the width of the reduced

pressure absorbing panel on the outer circumferential surface of the trunk

portion.

8.  The synthetic resin container according to claim 4, wherein

in the panel upper end and the panel lower end,

a width of the reduced pressure absorbing panel on an outer circumferential
surface of the trunk portion is 8.8 £ 2.0 mm, and a width of a base surface of the

reduced pressure absorbing panel is 80 % or less the width of the reduced

pressure absorbing panel on the outer circumferential surface of the trunk

portion.

9. The synthetic resin container according to any one of claims 1 to 8,

wherein
in the narrow-width portion,

a width of the reduced pressure absorbing panel on an outer circumferential
surface of the trunk portion is 5.0 £ 2.0 mm, and a width of a base surface of the
reduced pressure absorbing panel is 80 % or less the width of the reduced

pressure absorbing panel on the outer circumferential surface of the trunk

portion.
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A-A section

21M (21)

22

B-B section
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FIG

oA

Comparative
Example 1

Example

Comparative
Example 2

Comparative
Example 3

Absorption capacity 22.5 22. 7 30.95
Wrinkles on |abel Good Good Bad
Mold release properties Good Bad Bad
Panel widths Wide Wide Narrow Nar row
(upper and lower ends)
a b 8.8mn | 4.3mm | 8.8mm | 4.3mm | 5.0mm | 2.0mm | 5. Omm | 2. Omm
Panel wndths Wide Narrow Nar row Wide
(middle position)
a b 8 8m | 4.3mm | 5.0mm | 2.0mm | 5. 0mm | 2.0mm | 8.8mm | 4. 3mm

35

FIG

- e— = =

—_— A -

Section of reduced pressure absorbing panel
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C-C section
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FIG. 50

21U

FIG. 5C
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