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(54) PLASTIC BOTTLE

(57) Provided is a plastic bottle that can effectively
resist occurrence of the buckling phenomenon at the time
of freeze-storage of non sugared drink while achieving
yet desirable weight and thickness reduction of the plastic
bottle.

A plastic bottle 1 having a cylindrical bottom portion
6 includes a plurality of valley portions 62 protruding in-
wards from a side face 61 to a bottom face 60 of the

bottom portion 6 and a plurality of ground-contacting por-
tions 64. A maximum circumferential length of the
ground-contacting portion 64 is set greater than a max-
imum circumferential length of the valley portion 62 and
the deepest part of the valley portion 62 forms an out-
wardly convex arc 63 extending continuously upwards
from the bottom face 60 to the side face 61.



EP 3 950 519 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Field of the Invention

[0001] The present invention relates to a plastic bottle
having a cylindrical bottom portion.

Description of Related Art

[0002] In freeze-storing a plastic bottle containing bev-
erage, in association with expansion of the beverage in-
volving phase change thereof from liquid to solid, there
sometimes occurs a buckling phenomenon involving out-
ward protrusive deformation of the bottom portion of the
plastic bottle.
[0003] For preventing such buckling phenomenon, at
the bottom portion of the conventional plastic bottle for
freeze storage of beverage, there is provided a structure
similar to a petaloid shape. This structure referred to as
petaloid profile is employed in pressure-resistant PET
bottles for carbonated drinks and resists the internal pres-
sure due to carbon dioxide gas, thereby to prevent de-
formation of the PET bottle.

SUMMARY

PROBLEM TO BE SOLVED BY INVENTION

[0004] The thermal expansion coefficient of beverage
due to freeze-storage is higher with non-sugared (no sug-
ar-added) drink than with sugared (sugar-added) drink.
With the conventional plastic bottle, while suppression
of the buckling phenomenon may be possible with the
sugared drink, the suppression is difficult to achieve with
non-sugared drink. An obvious conceivable solution for
the suppression of the buckling phenomenon would be
increase of the amount of resin used in the plastic bottle
for desired increase of strength of the entire plastic bottle.
However, in accordance with ever increasing need for
resource and cost saving, there is a need for reduction
in the weight and thickness of the plastic bottle.
[0005] In view of the above, it is desired to realize a
plastic bottle that can effectively resist occurrence of the
buckling phenomenon at the time of freeze-storage of
non sugared drink while achieving yet desirable weight
and thickness reduction of the plastic bottle.

SOLUTION

[0006] A plastic bottle according to the present inven-
tion, provided as a plastic bottle having a cylindrical bot-
tom portion, comprises:

a plurality of valley portions protruding inwards from
a side face to a bottom face of the bottom portion; and
a plurality of ground-contacting portions;
wherein a maximum circumferential length of the
ground-contacting portion is set greater than a max-

imum circumferential length of the valley portion; and
wherein the deepest part of the valley portion forms
an outwardly convex arc extending continuously up-
wards from the bottom face to the side face.

[0007] With the above-described configuration, by pro-
viding the deepest parts of the plurality of valley portions
provided in the bottom portion in the arc form, it is possible
to promote uniform dispersion of expansion pressure
from the beverage at the time of its freeze-storage such
that the pressure at the time of expansion were support-
ed, as if, by a partial spherical face including the deepest
parts of the plurality of valley portions. Consequently,
even in the case of freeze-storage of non sugared bev-
erage having high expansion coefficient, the buckling
phenomenon hardly occurs. Moreover, thanks to the set-
ting of the maximum circumferential length of the ground-
contacting portion which comes into contact with a
mounting surface such as a desk greater than the max-
imum circumferential length of the valley portion, toppling
of the bottle will hardly occur at the time of conveying
thereof by means of a conveyer or the like.
[0008] In the present invention, preferably, three
ground-contacting portions are provided with an approx-
imately equal circumferential spacing therebetween.
[0009] With the above-described arrangement of pro-
viding three ground-contacting portions, it is possible to
secure a larger ground-contacting area than the conven-
tional petaloid arrangement having five such ground-con-
tacting portions. As a result, the possibility of toppling of
the bottle at the time of e.g. conveying thereof by a con-
veyer or the like can be further reduced and it becomes
also possible to achieve favorable moldability or forma-
bility of the bottom portion.
[0010] In the present invention, preferably, the bottle
further comprises a plurality of groove portions extending
from the side face via the ground-contacting portion to
the bottom face, the groove portions being provided with
an approximately equal circumferential spacing therebe-
tween in the ground-contacting portion.
[0011] With the above-described arrangement, at the
time of molding, sterilization, etc. of the plastic bottle,
occurrence of sink marks therein can be suppressed
even when the plastic bottle is designed for its weight
and thickness reduction.
[0012] In the present invention, preferably, at least one
of the plurality of groove portions extends to the vicinity
of the center portion of the bottom face.
[0013] With the above-described inventive arrange-
ment, as at least one of the plurality of groove portions
extends to the vicinity of the center portion of the bottom
face, the possibility of occurrence of the buckling phe-
nomenon can be reduced even more effectively.
[0014] In the present invention, preferably, the bottom
face has a partial spherical shape that protrudes inwards.
[0015] With the above-described inventive arrange-
ment, there is no shape referred to as a dome portion
protruding to the inner side of the bottom which portion
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would be provided at the center portion of the bottom
face of the conventional plastic bottle. For this reason,
no portion tending to invite stress concentration is
present in the bottle, so that the stress concentration can
be lessened effectively. Thus, even when the plastic bot-
tle is dropped accidentally, the bottle can effectively with-
stand its impact, so that breakage of the bottom is pre-
vented.
[0016] In the present invention, preferably, the plastic
bottle is used for freezing.
[0017] With the above-described arrangement, the in-
vention can be applied to a plastic bottle for freezing, so
that even when the bottle is frozen, its deformation can
be suppressed and this bottle is convenient also for car-
rying by a user.

BRIEF DESCRIPTON OF THE DRAWINGS

[0018]

Fig. 1 is a front view of a plastic bottle,
Fig. 2 is a bottom view showing a bottom portion of
the plastic bottle,
Fig. 3 is a vertical section view of the bottom portion
taken along a line III-III in Fig. 2,
Fig. 4 is a side view showing mainly a valley portion
of the bottom portion of the plastic bottle,
Fig. 5 is a side view showing mainly groove portions
of the bottom portion of the plastic bottle, and
Fig. 6 is a perspective view of a bottom face of the
bottom portion of the plastic bottle.

EMBODIMENT

[0019] Next, an embodiment of the present invention
will be explained with reference to the accompanying
drawings.
[0020] As shown in Fig. 1, a plastic bottle 1 relating to
this embodiment includes a neck portion 2 serving as a
mouth or spout for dispensing liquid and a bottle main
body portion 3 to be filled with liquid.
[0021] The bottle main body portion 3 includes a shoul-
der portion 4 formed continuously from the neck portion
2 and having a diameter which progressively increases
in the direction toward a body portion 5, the cylindrical
body portion 5 formed continuously from the shoulder
portion 4 and a cylindrical bottom portion 6 forming the
bottom of the plastic bottle 1.
[0022] An upper portion 50 of the body portion 5 pro-
vides a label-affixing area in which a roll label is to be
affixed and includes a plurality of circumferential grooves
52 for reinforcement. In a lower portion 51 of the body
portion 5, there is formed an uneven face 53 having a
plurality of circumferential grooves in curved forms, with
taking into consideration reinforcement, readiness of us-
er’s holding of the bottom and aesthetic respect also .
[0023] Incidentally, what is referred to as the "bottom
portion 6" in this embodiment means the portion of the

plastic bottle 1 excluding the neck portion 2, the shoulder
portion 4 and the body portion 5. In the instant embodi-
ment, a portion slightly upwards from starting positions
of valley portions 62 to a ground-contacting portions 64
is the bottom portion 6 and a vertical length of this bottom
portion 6 (the height measured from the ground-contact-
ing portion 64 to the borderline between the side face 61
and the body portion 5) can be set to e.g. from 20 mm to
22 mm.
[0024] As shown in Fig. 2, Fig. 4 and Fig. 5, the bottom
portion 6 includes a plurality of valley portions 62 pro-
truding inwards from the side face 61 of the bottom por-
tion 6 to the vicinity of the center of the bottom face 60
and a plurality of ground-contacting portions 64 which
come into contact with a mounting surface such as a
desk. In the bottom portion 6 of this embodiment, three
ground-contacting portions 64 are provided in an approx-
imately equal spacing therebetween in the circumferen-
tial direction and between two ground-contacting por-
tions 64 adjacent each other in the circumferential direc-
tion, one valley portion 62 is provided.
[0025] As shown in Fig. 2, in the bottom portion 6, the
plurality of ground-contacting portions 64 are positioned
on a same circumference of the outermost circumferen-
tial portion of the bottom face 60. A maximum circumfer-
ential length L1 of the ground-contacting portion 64 varies
in accordance with a maximum circumferential length L2
of the valley portion 62. Yet, in this particular embodi-
ment, as shown in Fig. 2, the maximum circumferential
length L1 of the ground-contacting portion 64 is set longer
than the maximum circumferential length L2 of the valley
portion 62 (L1>L2).
[0026] Incidentally, the shape of the ground-contacting
portion 64 is not limited to the particular shape shown in
Figs. 2 and 6 and the magnitude of its radial width may
be set as desired.
[0027] As shown in Fig.3, the deepest part of the valley
portion 62 extends continuously in a form of an outwardly
convex arc 63 from the vicinity of the center of the bottom
face 60 upwardly to the side face 61. Incidentally, the
term "upwardly" in the language of upwardly from the
center of the bottom face 60 refers to the side where the
neck portion 2, the shoulder portion 4 and the body por-
tion 5 are present as seen from the bottom face 60 of the
plastic bottle 1.
[0028] The deepest part of the valley portion 62 in this
embodiment extends to the center portion of the bottom
face 60. However, this is not limiting. If the deepest part
of the valley portion 62 is closer to the center portion of
the bottom face 60, the shape will approximate a spher-
ical shape suitable for stress dispersion, so the effect of
suppressing the buckling phenomenon will increase.
However, it should be noted that the sole requirement
for the deepest part of the valley portion 62 is its arrival
at the bottom face 60, while its extension to the vicinity
of the center portion of the bottom face 60 is not an ab-
solute requirement.
[0029] As shown in Fig. 3 and Fig. 6, the bottom face
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60 provided in this embodiment is a partial spherical
shape protruding inwards. The deepest part of the valley
portion 62 extends continuously in the form of a smooth
arc 63 from the top portion of the bottom face 60 to the
side face 61 of the bottom portion 6.
[0030] In the bottom face 60 provided in this embodi-
ment, there is no shape referred to as a "dome portion"
protruding to the inner side of the bottom which portion
would be provided at the center portion of the bottom
face of the conventional plastic bottle. For this reason,
no portion tending to invite stress concentration is
present in the bottle, so that the stress concentration can
be lessened effectively. Thus, even when the plastic bot-
tle 1 is dropped accidentally, the bottle can effectively
withstand its impact and breakage of the bottom can be
prevented.
[0031] Forming the deepest parts of the plurality of val-
ley portions 62 provided in the bottom portion 6 in the
form of arcs 63 facilitates uniform dispersion of the ex-
pansion pressure of the beverage at the time of its freez-
ing, providing a condition in which the inner pressure is
supported by a partial spherical face including the deep-
est parts of the plurality of valley portions 62 (see Fig. 5).
Thus, even in the case of freezing of non sugared bev-
erage having a high expansion coefficient, the buckling
phenomenon would hardly occur. Moreover, since the
maximum circumferential length L1 of the ground-con-
tacting portion 64 which come into contact with a mount-
ing surface such as a desk greater than the maximum
circumferential length of the valley portion 62, toppling
would hardly occur either at the time of conveyance of a
conveyer or the like.
[0032] As shown in Fig. 3, a height H1 of the valley
portion 62 can be set within a range from 12 mm to 25
mm for example. If this height H1 of the valley portion 62
is too large, this will lead to deterioration in the moldability
and also greater possibility of toppling due to the corre-
sponding decrease in the area of the ground-contacting
portion 64, conversely, if the height H1 is too small, the
buckling phenomenon would occur more likely. Thus, the
height should be set with consideration to these respects.
The height H1 of the valley portion 62 which can achieve
more favorable results in all of the respects of the mold-
ability, the toppling resistance, the buckling phenomenon
resistance ranges from 15 mm to 22 mm, especially pref-
erable from 15 mm to 18 mm.
[0033] Incidentally, advantageously, the curvature ra-
dius of the arc 63 of the deepest part of the valley portion
62 should be such an amount that can ensure favorable
effect against the internal pressure and favorable bottle
moldability. Specifically, the curvature radius range ad-
vantageously from about 40 mm (R40) to about 60 mm
(R60).
[0034] Further, by providing three ground-contacting
portions 64, it becomes possible to increase the ground-
contacting area than the case of the conventional peta-
loid profile having five ground-contacting portions 64. As
a result, the possibility of toppling at the time of convey-

ance by a conveyer or the like can be even lessened and
favorable moldability of the bottom portion 6 can be en-
sured more easily. However, the number of the ground-
contacting portions 64 is not limited to the above, but may
be changed as desired with consideration to such factors
as the moldability, the toppling resistance, the buckling
phenomenon resistance, etc.
[0035] As shown in Fig. 2, Figs. 4-6, three groove por-
tions 65 extending from the side face 61 of the bottom
portion 6 via the ground-contacting portion 64 to the bot-
tom face 60 are provided with an approximately equal
spacing therebetween in the circumferential direction in
the ground-contacting portion 64. With the above-de-
scribed arrangement, at the time of molding, sterilization,
etc. of the plastic bottle 1, formation of sink marks can
be suppressed even when the plastic bottle 1 is designed
positively for its weight and thickness reduction. The
number of such groove portions 65 is not limited to the
above, but may be changed as desired with consideration
to such factors as the moldability, the sink mark formation
suppressing effect, etc. However, in the case of this par-
ticular embodiment, when two groove portions 65 are
provided, the possibility of formation of the sink marks
will be higher; and when four groove portions 65 are pro-
vided, it will become difficult to obtain favorable molda-
bility.
[0036] As shown in Fig. 2 and Fig. 6, in this embodi-
ment, in each one ground-contacting portion 64, three
groove portions 65 are provided with the approximately
equal spacing in the circumferential direction and only
the groove portion 65 located at the center among them
extends to the vicinity of the center of the bottom face
60. As the grooves portion 65 extends to the vicinity of
the center of the bottom face 60, this arrangement can
further reduce the possibility of the buckling phenome-
non. Although it is possible to extend all of the plurality
of groove portions 65 to the vicinity of the center portion;
however, if such factors as the moldability, etc. are con-
sidered, it is advantageous that at least one of the plurality
of groove portions 65 extends to the vicinity of the center
portion. And, taking such factors as described above, the
number of the groove portions 65 to be extended to the
vicinity of the center of the bottom face 60 may be
changed suitably.
[0037] In this embodiment, the circumferential length
of the groove portion 65 is set shorter than the maximum
circumferential length of the valley portion 62.
[0038] As shown in Fig. 3, advantageously, a bottom-
up height H2 (height from the ground-contacting portion
64 to the center portion of the bottom face 60) ranges
from 2 mm to 10 mm, especially advantageously from 4
mm to 7 mm, from the viewpoints of effective suppression
of the buckling phenomenon, the favorable moldability
of the bottle and readiness to prevent bottle breakage at
time of dropping.
[0039] The liquid to be filled in the plastic bottle 1 of
this embodiment is not particularly limited. The liquid can
be e.g. any drink such as drinking water, tea, juice, coffee,
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chocolate drink, soft drink, alcoholic drink, milk beverage,
soup, or any liquid seasoning such as Worcestershire
sauce, soy sauce, etc. Further, in the case of beverage
or drink in particular, it may be sugared drink or non-
sugared drink. In the case of freezing of non-sugared
drink, the plastic bottle 1 of this embodiment can be suit-
ably used.
[0040] The plastic bottle 1 of this embodiment can be
used for any use such as normal temperature use, re-
frigerating use, freezing use, but it may be used for freez-
ing particularly suitably.
[0041] The plastic bottle 1 of this embodiment can be
integrally molded by a stretch molding technique such
as the biaxial stretch blow molding technique, with using,
as a principal material thereof, a thermoplastic resin such
as polyethylene, polypropylene, polyethylene terephtha-
late, etc. The capacity of the plastic bottle 1 is not partic-
ularly limited, but can be approximately from 200 millilit-
ers to 2 liters which are commonly used, especially pref-
erably from 250 milliliters to 1 liter.
[0042] The plastic bottle 1 of this embodiment can be
formed thinner than the standard plastic bottle for bev-
erage, for the sake saving of material and cost. Specifi-
cally, preferably, the ratio of the amount of resin (g) used
the plastic bottle 1 relative to the full order capacity (ml)
of the plastic bottle 1 ranges from 0.017 to 0.041 (g/ml),
more preferably, from 0.023 to 0.037. If the ratio of the
resin amount relative to the full order capacity exceeds
0.041 (g/ml), such bottle can no longer be classified as
a thin and light-weight bottle. Conversely, if the ratio of
the resin amount relative to the full order capacity falls
below 0.017 (g/ml), the thickness will be too small to en-
sure sufficient strength.
[0043] It should be understood that the foregoing em-
bodiments disclosed herein are illustrative in all respects
and the scope of the present invention is not limited there-
to. One skilled in the art would readily understand that
various modifications are possible within a range not de-
viating from the essence of the present invention.

INDUSTRIAL APPLICABILITY

[0044] The present invention is suitably applicable to
a plastic bottle for freezing.

DESCRIPTION OF SIGNS

[0045]

1: plastic bottle
2: neck portion (mouth or spout)
3: bottle main body portion
4: shoulder portion
5: body portion
50: upper portion
51: lower portion
52: circumferential groove
53: uneven face

6: bottom portion
60: bottom face
61: side face
62: valley portion
63: arc
64: ground-contacting portion
65: groove portion
L1: maximum circumferential length of ground-con-

tacting portion
L2: maximum circumferential length of valley portion
H1: height of valley portion
H2: bottom-up height

Claims

1. A plastic bottle having a cylindrical bottom portion,
comprising:

a plurality of valley portions protruding inwards
from a side face to a bottom face of the bottom
portion; and
a plurality of ground-contacting portions;
wherein a maximum circumferential length of
the ground-contacting portion is set greater than
a maximum circumferential length of the valley
portion; and
wherein the deepest part of the valley portion
forms an outwardly convex arc extending con-
tinuously upwards from the bottom face to the
side face.

2. The plastic bottle of claim 1, wherein three ground-
contacting portions are provided with an approxi-
mately equal circumferential spacing therebetween.

3. The plastic bottle of claim 1 or 2, further comprising
a plurality of groove portions extending from the side
face via the ground-contacting portion to the bottom
face, the groove portions being provided with an ap-
proximately equal circumferential spacing therebe-
tween in the ground-contacting portion.

4. The plastic bottle of claim 3, wherein at least one of
the plurality of groove portions extends to the vicinity
of the center portion of the bottom face.

5. The plastic bottle of any one of claims 1-4, wherein
the bottom face has a partial spherical shape that
protrudes inwards.

6. The plastic bottle of any one of claims 1-5, wherein
the plastic bottle is used for freezing.

7 8 



EP 3 950 519 A1

6



EP 3 950 519 A1

7



EP 3 950 519 A1

8



EP 3 950 519 A1

9



EP 3 950 519 A1

10

5

10

15

20

25

30

35

40

45

50

55



EP 3 950 519 A1

11

5

10

15

20

25

30

35

40

45

50

55



EP 3 950 519 A1

12

5

10

15

20

25

30

35

40

45

50

55


	bibliography
	abstract
	description
	claims
	drawings
	search report

