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A synthetic resin bottle which can be deformed and reduced in volume easily, sufficiently flatly and restorably by forming at least
one reversal line at the shoulder part, the body part and the bottom part of the bottle body over the entire circumference In the
longitudinal direction, making at least one of sections delimited by the reversal lines serve as a shell part where at least the body
part has a relatively high rigidity substantially entirely, making other sections serve as resiliently reversible parts where at least
the body part has a relatively low rigidity substantially entirely, standing a tubular mouth part at the shoulder part, and arranging
the entire reversible parts so as to retract easily into the shell part and to restore to the original shape.
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ABSTRACT OF THE DISCLOSURE

There is provided a synthetic resin bottle that can be fully flattened and
easily restored to its original shape. The bottle has the following
configuration: At least a line of turn is formed on the shoulder, the body, and
the bottom along the entire vertical circumference. Among the sections
divided by this line of turn, at least a section is used as a shell section in
which at least a nearly entire body portion of this section has relatively high
rigidity. The other section is a reversible section in which at least a nearly
entire body portion has relatively low rigidity and is capable of being
deformed by resilient reversion. The neck is disposed on the shoulder, and
the reversible section can be deformed and easily concaved into the shell

section for volume reduction and then can be restored to the original shape.
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SYNTHETIC RESIN BOTTLE

Technical Field

This invention relates to a synthetic resin bottle of a configuration that
the bottle can be deformed to reduce its volume easily and then is restored to

its original shape for use as a bottle.

Background of the Invention

Synthetic resin bottles are in wide use as the containers for various
liquid contents. These bottles are molded by using blow molding or biaxial-

drawing, blow-molding means.

This synthetic resin bottle has an advantage of lightweight. On the other
hand, because of bulkiness and large space of occupancy, a problem of high
storage and transportation costs are caused during the process in which
bottles are molded by the bottle manufacturers, delivered to product
manufacturers, and filled with liquids. Handling of bulky bottles is also

troublesome.

After use, the used bottles are usually flattened with hands or feet to
reduce the volume of the bottle and to facilitate waste disposal. The bottles

had a problem in that everyone cannot always flatten bottles easily and

steadily.

Utility model laid open No. 1985-75212 describes a technique aimed at

easily flattening bottles at the time of waste disposal.
The synthetic resin bottle described in this utility model is provided with

a pair of ribs at the axisymmetric positions on the body. In addition to these

ribs, arc ribs are also provided on the shoulder and at the lower end of the
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body. When the bottle is put to waste disposal, the portion surrounded by the
ribs is pressed to let the body cave in and deform so that volume reduction

can be achieved.

However, in this conventional art, the concaved portion ranges from the
shoulder to the lower end of the body, with neck and bottom retaining the
original shapes. Because of this limitation, the bottle had trouble in that the
entire bottle cannot be pressed flat and deformed. Since these ribs are aimed
at flattening the bottle at the time of waste disposal, it was almost impossible

to restore the original shape of the bottle once the bottle has been forced to

cave 1n.

This invention has thus been made to solve the problems of the above-
described conventional art. The technical problem of this invention is to
deform the bottle easily in a volume-reducing manner until the bottle is fully
flat and then to be able to restore the original shape as a bottle from the flat
or concaved state. Thus, an object of this invention is to make bottle
handling easy and efficient during the process from molding to the filling of

bottles with contents and at the time of bottle disposal as waste,and the

reduction of the cost.

Disclosure of the Invention

The means of carrying out the invention of Claim 1 to solve the above-
described technical problems exists in the configuration comprising:
that at least a line of turn is formed on the shoulder, the body, and the
bottom along the entire vertical circumference:
that among the sections divided by this line of turn, at least a section is used

as a shell section in which at least a nearly entire body portion of this section

has relatively high rigidity;
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that the other section is a reversible section in which at least a nearly entire

‘body portion of this section has relatively low rigidity and is capable of being
deformed by resilient reversion;

that the neck is disposed on the shoulder; and

that the reversible section can be deformed and easily concaved into the shell

section and then can be restored to the original shape.

Owing to the above configuration of Claim 1, the bottle molded by the
bottle manufacturer is reversed from the line of turn by pressing the less
rigid reversible section inward and concaving this section toward the inside of

the shell section to reduce the volume of the bottle.

Commercial product manufacturers should be able to reverse the
concaved reversible section again outward, by using air pressure and the like,
to restore the original shape. The restored bottle can then be filled with a
liquid content to complete a commercial product. Or the manufacturers can
fill the concaved bottle directly with a liquid content. In that case, the liquid
filling force acts on the concaved reversible section to turn the section
outward. The liquid filling operation is continued until the bottle is full and

ready for merchandising.

When the bottle is used and discarded as waste, the reversible section is
again concaved to reduce the volume, and the flattened bottle is disposed of

as waste.

The means of carrying out the invention of Claim 2 exists in the
configuration that in the invention of Claim 1, a line of turn is formed at the
position dividing the plan-view shapes of the shoulder, the body, and the
bottom into two equal, right and left, parts; that the shell section comprises a
major-diameter portion, which is a half on one side of this line of turn, where
the plan view of the body roughly forms an arc-like convex surface having a

larger diameter; and that the reversible section comprises a minor-diameter
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portion, which is the remaining half on the other side of this line of turn,
where the plan view of the body roughly forms an arc-like convex surface

having a smaller diameter.

Because of the above configuration according to Claim 2, the reversible
section protruding in an arc-like convex surface can be deformed inward and
concaved into the inside of the shell section protruding likewise in an arc-like
convex surface but having a larger diameter than the reversible section.
Thus, it is possible to flatten the bottle in a certain shape. Since the flat
bottles can be easily piled up, the bottles before use can be stored and
transported, or the bottles after use can be handled for waste disposal, more

efficiently and at a lower cost than the bottles retaining the original shape.

The means of carrying out the invention of Claim 3 exists in the
configuration that in the invention of Claim 2, the neck is disposed so as to

stand on the shoulder at the upper end of the shell section.

Because, in the above configuration according to Claim 3, the neck is
disposed on the shell section side, the entire bottle can be flattened without
crushing the neck. Therefore, it is possible to concave and deform easily the

halves of the shoulder, the body, and the bottom, or almost a half of the bottle.

The means of carrying out the invention of Claim 4 exists in the
configuration that, in the invention of Claim 2, the neck is disposed to stand
in the center of the shoulder and that a line of turn is formed at the position
dividing the plan-view shapes of the shoulder, the body, and the bottom
axisymmetrically into two equal, right and left, parts.

Because, in the above configuration according to Claim 4, a shell section
and a reversible section are formed also at the neck, the entire bottle can be

fully flattened to reduce the volume, over all the height from neck to bottom.
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The means of carrying out the invention of Claim 5 exists in the
configuration that, in the invention of Claim 1, a pair of lines of turn is
formed at roughly symmetrical positions in the plan view of the shoulder, the
body, and the bottom; that among the sections divided by these two lines of
turn, the shell section is the central portion where side walls of the body face
each other; and that the reversible sections are the two portions disposed on
both sides of the shell section, with each reversible section having an arc-like

convex surface protruding outward in the plan view of the body.

In the configuration according to Claim 5, the bottle can be deformed and
concaved into the inside of the shell section located in the center, by pressing
both reversible sections inward to reverse these section resiliently. As a
result, both reversible sections are concaved and accommodated inside the
shell section, where the plan-view shape of the entire body including the
bottom roughly forms a rectangle. Thus, it becomes possible to flatten the

bottle to an extent enough to reduce its volume.

The bottle according to Claim 5 excels at bottle handling because the

bottle stands fully on its own due to the shell section in the center.

The means of carrying out the invention of Claim 6 exists in the
configuration that, in the invention of Claim 1, 2, 3, 4, or 5, the bottle is
molded from a relatively soft synthetic resin so as to have a thin wall and
that on at least either one of the inner surface or the outer surface of the shell

section, the most part of at least the body surface is laminated with another

layer.

In the above configuration according to Claim 6, the laminated bottle
wall is given higher rigidity than the non-laminated wall portion, where the
bottle is molded to have a thin wall. Since there is no need to change the wall
thickness of the bottle itself, the bottles can be easily manufactured by means

of an ordinary blow molding method, while securing high productivity.
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The means of carrying out the invention of Claim 7 exists in the
configuration that, in the invention according to Claim 6, a relatively thick,

hard label is laminated over the outer surface of the body.

In the above configuration according to Claim 7, a label is laminated over
the entire outer surface of at least the body portion in one section of the bottle
divided by the line of turn. This label enables the shell section to be formed
easily at a low cost. High decorative effect and high display effect can be

obtained since it is possible for the label to have a wide display area.

In addition, the rigidity of the shell section is fully enhanced, and the
bottle shows high shape-holding power. Because of these features, the bottle
shape becomes stabilized and constant when the bottle is deformed for
volume reduction and when it is restored to the original shape. The bottle

can be allowed to have thin walls with no difficulty, by making the label serve

as a structural material.

The means of carrying out the invention of Claim 8 exists in the
configuration that, in the invention of Claim 1, 2, 3, 4, or 5, the shell section
of the bottle is molded so as to have an ordinary thick wall, with the

reversible section being molded so as to have a relatively thin wall.

In the above configuration according to Claim 8, the shell section and the
reversible section can be formed simultaneously with the molding of the
bottle. Depending on the parts of the bottle, the wall thickness ratio of the
shell section to the reversible section is changed so that the rigidity of both
sections may be adjusted finely and precisely. Thus, it becomes quite easy to
reverse the reversible section of the entire bottle toward the shell section and

in turn to restore the original bottle shape.
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The means of carrying out the invention of Claim 9 exists in the
configuration that, in the invention of Claim 1, 2, 3, 4, 5, 6, 7, or 8, the line of

turn comprises a sloped step.

In the above configuration according to Claim 9, the line of turn has a
sloped step structure, which makes it easy to reverse and deform the
reversible section and makes it much easier for the reversible section to be
concaved and then restored to its original shape. Since the reversible section
is deformed and reversed without causing permanent deformation, no outer

appearance is damaged by reversible deformation.
The means of carrying out the invention of Claim 10 exists in the
configuration that, in the invention of Claim 1, 2, 3, 4, 5, 6, 7, or 8, the line of

turn comprises a shallow V-shape groove.

In the above configuration according to Claim 10, the reversible section

can be reversed quite easily and precisely.

Brief Description of the Drawings

Fig. 1 is a partly cross-sectional side view showing the first embodiment

of this 1invention.

Fig. 2 is a partly cross-sectional plan view of the embodiment shown in
Fig. 1.
Fig. 3 is a side view showing the second embodiment of this invention.
‘ Fig. 4 is a front elevational view of the embodiment shown in Fig. 3.
Fig. 5 is a partly cross-sectional plan view of the embodiment shown in
Fig. 3.
Fig. 6 is a partly cross-sectional side view showing the third embodiment

of this invention.

Fig. 7 is a partly cross-sectional plan view of the embodiment shown 1n
Fig. 6.
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Fig. 8 is a partly broken, plan view showing the fourth embodiment of
this invention.

Fig. 9 is a partly cross-sectional side view showing the fifth embodiment
of this invention. ‘

Fig. 10 is a partly cross-sectional plan view of the embodiment shown in
Fig. 9.

Fig. 11 is a partly broken, front elevational view showing the sixth
embodiment of this invention.

Fig. 12 is a partly broken plan view of the embodiment shown in Fig. 11.

Fig. 13 is a side view of the embodiment shown in Fig. 11.
Preferred Embodiments of the Invention

This invention is further described as to its preferred embodiments, now

referring to the drawings.

Figs. 1 and 2 show a synthetic resin bottle in the 1st embodiment of this
invention. The bottle 1 is formed by blow molding a suitable synthetic resin
material so that the plan view of the bottle 1 has a roughly elliptic shape. A
cylindrical neck 11 is disposed to stand on the shoulder 2 on one side of the

long axis of the ellipse.

A line of turn 5 in the shape of a sloped step is disposed at the positions
on the long axis, i.e., at the axisymmetrical positions of the bottle 1, around

the entire circumference in the vertical direction of the bottle 1, including the
shoulder 2, the body 3, and the bottom 4.

A major-diameter portion 6 occupies a half of the bottle 1 as divided by
this line of turn 5 (the left side 1n Fig. 1). This portion 1s molded to have an
ordinary thick wall and is used as the shell section 8, which has relatively

high rgidity and is easy to grab.
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The minor-diameter portion 9 occupies the other half of the bottle 1 as
divided by the line of turn 5 (the right side in Fig. 1). This portion 9 has a
somewhat smaller diameter and a thinner wall thickness than the major-
diameter portion 6 and is used as the reversible section 10, which can be

deformed in a resiliently reversible manner.

Therefore, this reversible section 10 is resiliently reversed simply by
pressing it inward, with the line of turn 5 serving as the fulcrum. The
reversible section 10 is entirely concaved into the inside of the shell section 8,
as shown by a chain double-dashed line in Figs. 1 and 2, and can be easily
restored to its original shape by applying a force in the opposite direction and

reversing this section outward.

Because of relatively high rigidity, the shell section 8 has also a good
buckling strength and the hardness enough to be able to grab the bottle.
Therefore, the bottle can be held and handled in the same way as ordinary
bottles. The bottle of this invention has no disadvantage of conventional

volume-reducing bottles, which are too soft to hold the bottle firmly with a
hand.

It 1s preferred that the reversible section 10 has a wall thickness 2/3 or

less of the shell section 8.

Figs. 3-5 show a synthetic resin bottle in the 2nd embodiment of this
invention. The overall shape of the bottle 1, the shape and position of the line
of turn 5, and the like, are similar to those of the bottle in the 1st

embodiment. Figs. 3-5 show a cap 12 that has been fitted detachably around
neck 11.

The bottle 1 is molded by blow molding a suitable, relatively soft
synthetic resin to give a thin wall thickness on the whole and to have a

roughly elliptic shape in its entire plan view.
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A hard, relatively thick label 7a of a paper material 1s attached to nearly
all the outer surface of the body 3 in the major-diameter portion 6 by means
of ihsert molding or lamination. This major-diameter portion 6 is used as the
shell section 8 having relatively high rigidity; the thin minor-diameter

portion 9 is used as the reversible section 10.

This reversible section 10 is resiliently reversed simply by pressing it
inward, with the line of turn 5 serving as the fulcrum. The reversible section
10 is entirely concaved into the inside of the shell section 8, as shown by a
chain double-dashed line in Figs. 3 and 5, and can be easily restored to its

original shape by applying a force in the opposite direction and reversing this

section outward.

Because of relatively high rigidity, the shell section 8 has also a good
buckling strength and the hardness enough to be able to grab the bottle.
Therefore, the bottle can be held and handled in the same way as ordinary
bottles. The bottle of this invention has no disadvantage of conventional

volume-reducing bottles, which are too soft to hold the bottle firmly with a
hand.

If a thick, hard paper material is used as the label 7a, the bottle 1 is able
to maintain its own shape stably, and further thin wall can be promoted for
the bottle 1. Depending on how much wall thickness can be reduced, easy

bottle handling can be achieved for waste disposal.

Figs. 6 and 7 show a synthetic resin bottle in the 3rd embodiment of this
invention. The overall shape of the bottle 1, the shape and position of the line
of turn 5, and the like, are similar to those of the bottle in the 1st or 2nd
embodiment. The bottle 1 is molded by blow molding a relatively soft
synthetic resin, such as low-density polyethylene, to have a thin wall

thickness and to give the bottle 1 a roughly elliptic shape in its plan view.

10
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Furthermore, the entire outer surface of the major-diameter portion 6 is
laminated with an outer layer 7b by means of insert molding or co-extrusion.
This outer layer 7b is made of a relatively hard synthetic resin material, such
as high-density polyethylene, so that the major-diameter portion 6 can be
sufficiently used as the shell section 8 having high rigidity.

Like the 1st and 2nd embodiments, the reversible section 10 in the 3rd
embodiment is resiliently reversed simply by pressing it inward, and is
entirely concaved into the inside of the shell section 8, as shown by a chain
double-dashed line in Figs. 6 and 7. The reversible section 10 can then be
easily restored to its original shape by applying a force in the opposite

direction and reversing this section outward.

Because of the lamination with a relatively hard synthetic resin material,
such as high-density polyethylene, the shell section 8 has high rigidity and
also a good buckling strength and the hardness enough to be able to grab the
bottle. Therefore, the bottle can be held and handled in the same way as
ordinary bottles. The bottle of this invention has no disadvantage of
conventional volume-reducing bottles, which are too soft to hold the bottle
firmly with a hand, and shows a stable “seating” function due to its high

rigidity. If necessary, legs may be disposed under the bottom.

Fig. 8 shows a synthetic resin bottle in the 4th embodiment of this
invention. Unlike the 3rd embodiment, in which the outer layer 7b is
laminated to form the shell section 8, the 4th embodiment employs a means
of co-extrusion, etc., to laminate an inner layer 7c over the entire inner
surface of the major-diameter portion 6. This inner layer 7c is made of a
relatively hard synthetic resin material, such as high-density polyethylene,
and thus, the inner layer 7¢ turns the major-diameter portion 6 into the shell

section 8 having high rigidity.

11
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Figs. 9 and 10 show a synthetic resin bottle in the 5th embodiment of this
invention. In the 1st embodiment, the cylindrical neck 11 is disposed to
stand on the shoulder 2 on the side of the shell section 8 of the bottle 1. In
contrast, the neck 11 in the 5th embodiment is disposed at the center of the
shoulder 2. The bottle 1 is formed by blow molding a relatively soft synthetic
resin material, such as a polyethylene resin, so that the bottle 1 in its plan
view has a shape obtained by abutting and connecting to each other the
roughly semi-arc halves of the bottle 1 including the neck 11, with the halves

having somewhat different diameters.

As in the 1st embodiment, the major-diameter portion 6 of the bottle 1 in
the 5th embodiment comprises a half section on one side of the line of turn 5
(the left side in Fig. 9) and has an ordinary thick wall. This portion 6 is thus
used as the shell section 8, which has relatively high rigidity and is easy to
grab with a hand. The minor-diameter portion 9 on the other side of the line
of turn 5 (the right side in Fig. 9) has a somewhat smaller diameter than the
major-diameter portion 6. This portion 9 has a thin wall and is used as the
reversible section 10, which can be resiliently reversed toward the shell

section 8 or outward in the opposite direction.

The bottle 1 is formed so that the plan view shows a roughly elliptic
shape. The line of turn 5 is a sloped step built on the neck 11, the shoulder 2,
the body 3, and the bottom 4, extending along the entire vertical
circumference at the axisymmetrical positions on the long axis of a

hypothetical plane, 1.e., at the positions where two roughly arc sections with

different diameters are abutted to each other.

Therefore, the reversible section 10 is resiliently reversed by pressing it
inward, and is concaved into the inside of the shell section 8 (See the chain
two-dash line in Figs. 9 and 10). In this state the bottle 1 is transported,

handled, or disposed of as waste. When an outward force is applied to the

12
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reversible section 10 to reverse it again in the opposite direction, the bottle

easily restores its original shape and can be used as a container.

Once the bottle in this embodiment has been filled with a certain amount
of liquid content, a sealing sheet, such as a laminate sheet, is adhered to the

upper part of the neck 11 to seal the opening until the bottle is used.

Figs. 11-13 show a synthetic resin bottle in the 6th embodiment of this
invention. The bottle 1 of this embodiment is formed by blow molding a
synthetic resin material, and comprises a pair of flat central walls 15 facing
each other, a pair of hog-backed walls 16 having a nearly arc shape in the
plan view and protruding right- and leftward from the central walls 15, and

tapered walls 17 and 18 disposed at the upper and lower ends of each hog-
backed wall 16.

The shoulder 2 allows the neck 11 to stand thereon, has a roughly
rectangular shape on the plan view, and is disposed on the upper part of the
body 3. The bottom 4 has also a roughly rectangular shape, and is disposed
on the lower part of the body 3, as if the bottom 4 is an extension of the flat
central wall 15 of the body 3. In the central frame, the bottle 1 has a
configuration that, except for the neck 11, flat walls surround the central

portion along the nearly entire vertical circumference.

The shoulder 2, the bottom 4, and the central walls 15 of the body 3 are
molded to have an ordinary thick wall so that the shell section 8 with high
rigidity is formed. A pair of right and left hog-backed walls is connected to
the shoulder 2 and the bottom 4 through the tapered walls 17 and 18,
respectively. Each hog-backed wall 16 protrudes outward for a maximum
length corresponding to about a half of the central wall width, and has a
relatively thin wall thickness. The tapered walls 17, 18 also have a thin wall
thickness, and together with the hog-backed walls 16, constitute the

reversible sections 10.

13
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The lines of turn 5 in the shape of a shallow V groove for wall bending
are formed on the surface along the border between the shell section 8 and

both reversible sections 10.

When both reversible sections 10 are pressed inward, they are resiliently
reversed from the respective lines of turn 5 and are concaved into the inside
of the shell section 8 for volume reduction (See the chain two-dash line in
Figs. 11 and 12). The reversible sections 10 are easily restored to the original

shape by applying an outward force in the opposite direction to reverse again

these sections 10.

The reversible sections 10 of the bottle in this embodiment are concaved
and stored inside of the central shell section 8 of a rectangular shape in its
plan view, which includes the body 3 and the bottom 4. Therefore, it becomes
possible for the bottle 1 to be fully concaved for volume reduction. As
described above, the central shell section 8 has a configuration that flat walls
surround the central portion along the nearly entire vertical circumference.
Even in the volume-reduced state, the bottle 1 of this embodiment can fully

stand on its own and has good handling ability.

In the 5th and 6th embodiments, the portion used as the shell section 8
and the portion or portions used as the reversible section or sections 10 are
formed so as to have different wall thicknesses at the time of molding.
However, even with these bottles, the entire bottle 1 can be molded to have a
thin wall thickness. Then, a label is attached, or an outer or inner layer is
laminated, to form the shell section 8, as distinguished from the reversible

section or sections 10, as shown in the 2nd, 3rd, and 4th embodiments.

Effects of the Invention

14



CA 02459772 2003-11-13

This invention having the foregoing configurations has the following

effects.

' In the invention of Claim 1, about a half each of the shoulder, the body,
and the bottom on one side of the bottle molded by the container
manufacturer can be concaved into the inside of the shell section, and the
entire bottle can be fully flattened for volume reduction, by reversing the

reversible section inward.

When bottles are handled in the fully flattened, volume-reduced state,
the space of occupancy can be greatly decreased. This lowers the costs of
storage and transportation, and makes bottle handling easy and efficient,

during the processes followed until bottles are filled with liquid content.

After the reversible section has been restored to the original shape and
the bottle has been used as a container, the reversible section is again
concaved into the inside of the shell section, and the bottle is fully flattened,
with volume reduced, and is put to waste disposal. Anyone should be able to
fully flatten the bottle after use and dispose of the bottle as waste easily and
efficiently.

In the invention of Claim 2, the reversible section protrudes in a semi-arc
shape as seen in the plan view. This reversible section can be deformed and
concaved into the inside of the shell section, which also protrudes in a semi-
arc shape, but at a larger diameter than the reversible section. Since the
entire bottle can be flattened in a certain shape, and since the flat bottles can
be piled up, the storage and transportation of unused bottles and the disposal

of used bottles can be efficiently carried out at a lower cost than usual.
In the invention of Claim 3, the neck is disposed on the shell section side.

This makes it possible for the entire bottle to be flattened without crushing

up the neck. Because of this configuration, it has become possible to deform

15
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and concave approximately a half of the entire bottle, including the shoulder,
the body, and the bottom.

In the invention of Claim 4, the neck has also the shell section and the
reversible section of its own. In such a configuration, it is possible to make

the entire bottle sufficiently flat over all the height from neck to bottom.

In the invention of Claim 5, two lines of turn are provided, and the right
and left reversible sections are concaved into the inside of the central shell
section. Both reversible sections are concaved and stored in the inside of the
central shell section of a rectangular shape in its plan view, which includes
the bottom. Therefore, it becomes possible for the bottle to be fully concaved
for volume reduction. Even in the volume-reduced state, the bottle can fully

stand on its own and has good handling ability.

In the invention of Claim 6, the laminated bottle wall has higher rigidity
than the non-laminated wall, namely, the wall portion of the bottle that has
been molded to have usual thin walls. Since there is no need of changing the
wall thickness of the bottle itself for both sections, bottles can be easily
molded by an ordinary blow molding method while maintaining high

productivity.

In the invention of Claim 7, a label attached to the outer surface of the
body is used to form the shell section. In this case, the shell section can be
formed easily and at a low cost. Furthermore, since a wide area can be

secured for the label display, high decorative and display effects can be

obtained.

In addition, the rigidity of the shell section is fully enhanced, and the
bottle shows high shape-holding power. Because of these features, the bottle
shape becomes stabilized and constant when the bottle is deformed for

volume reduction and also when it is restored to the original shape. The

16
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bottle can be allowed to have thin walls with no difficulty, by making the

label serve as a structural material.

In the invention of Claim 8, both of the shell section and the reversible
section can be formed simultaneously at the time when the bottle is molded.
Depending on the portions of the bottle, the ratio of wall thickness between
the shell section and the reversible section can be changed to make fine
adjustments to the rigidity of both sections. As a result, the reversible
section can be concaved into the inside of the shell section and restored to the

original shape quite easily.

In the invention of Claim 9, the line of turn comprises a sloped step. This
line makes it quite easy to reverse and deform the reversible section, which
can be smoothly concaved and then restored to its original shape. Since the
reversible section is concavely reversed with no permanent deformation,

there is no damage to the outer appearance caused by deformation.
In the invention of Claim 10, the line of turn comprises a shallow V-

shaped groove. Because of this configuration, reversible sections can be

easlly and precisely reversed and deformed into and out of the shell section.

17
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CLAIMS

1. A synthetic resin bottle comprising:

at least a line of turn (5) formed on shoulder (2), body (3), and bottom (4)
along the entire vertical circamference of a bottle (1);

a shell section (8), in which at least a nearly entire body portion of at least a
section has relatively high rigidity, said section being selected from among
the sections divided by said line of turn;

a reversible section or sections (10) capable of deforming by resilient
reversion, which is or are formed in the other section or sections divided by
said line or lines of turn (6), and in which at least a nearly entire body
portion 1n said section or sections have relatively low rigidity; and

a neck (11) disposed on the shoulder;

wherein the reversible section or sections (10) can be deformed and easily
concaved into the shell section (8) and then can be restored to the original

shape.

2. The synthetic resin bottle according to Claim 1, wherein a line of turn
(5) disposed at the position where the plan-view shapes of the shoulder (2),
the body (3), and the bottom (4) are divided into two equal, right and left,
parts; the shell section (8) comprising a major-diameter portion (6), which is a
half portion on one side of said line of turn (5), where the plan view of the
body (3) roughly forms an arc-like convex surface having a larger diameter;
and

the reversible section (10) comprising a minor-diameter portion (9), which is
another half portion on the other side -of said line of turn (5), where the plan

view of the body (3) roughly forms an arc-like convex surface having a smaller

diameter.

3. The synthetic resin bottle according to Claim 2, wherein neck (11) is
disposed so as to stand on the shoulder at the upper end of the shell section

(8).
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4, The synthetic resin bottle according to Claim 2, wherein the neck (11)
1s disposed to stand in the center of the shoulder (2) and wherein a line of
turn (5) is formed at the position dividing the plan-view shapes of the
shoulder (2), the body (3), and the bottom (4) into two equal, right and left,
parts.

5. The synthetic resin bottle according to Claim 1, wherein a pair of lines
of turn (5) is formed at roughly symmetrical positions in the plan view of the
shoulder (2), the body (3), and the bottom (4), wherein among the sections
divided by these two lines of turn (5), the shell section (8) is the central
portion where side walls of the body (3) face each other, and wherein the
reversible sections (10) are the two portions disposed on both sides of the
shell section (8), with each reversible section (10) having an arc-like convex
surface in the plan view of the body (3).

6. The synthetic resin bottle according to Claim 1, 2, 3, 4, or 5 wherein the
bottle (1) is molded from a relatively soft synthetic resin so as to have a thin
wall and wherein on at least either one of the inner surface or the outer
surface of the shell section (8), the most part of at least the surface of the
body (3) 1s laminated with another layer.

7. The synthetic resin bottle according to Claim 6 wherein a relatively
thick, hard label (7a) is laminated over the outer surface of the bottle (1).

8. The synthetic resin bottle according to Claim 1, 2, 3, 4, or 5 wherein the
shell section (8) of the bottle (1) is molded so as to have an ordinary thick wall,

with the reversible section (10) being molded so as to have a thin wall.

9. The synthetic resin bottle according to Claim 1, 2, 3,4,5,6, 7, or 8

wherein the line of turn (5) comprises a sloped step.
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10. The synthetic resin bottle according to Claim 1, 2, 3,4, 5,6, 7, or 8

wherein the line of turn (5) comprises a shallow V-shape groove.

Fetherstonhaugh & Co.
Ottawa, Canada
Patent Agents
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