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(54) Title: NEW TYPE OF HOT-FILLABLE BOTTLE

(57) Abstract: A hot-fillable plastic bottle comprising a body portion (3)

that has a hexagonal cross-section with three pairs of faces (7, 11), of which
in each pair one face acts as a column section (7), providing greater flexu-
ral strength thanks to the incorporation of stiffening means in the form of
two protuberances (8) parallel to the axis (Y), and one face acts as a panel
section (11), having a shape that is capable of controllably absorbing defor-
mations caused as a result of the reduction in internal pressure as the liquid
inside the bottle cools down.
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NEW TYPE OF HOT-FILLABLE BOTTLE
Field of the invention

This invention relates to a blow-moulded plastic container, for example a bottle, in
particular to a plastic bottle to be filled with non-carbonated and sugar-sweetened
products.

Prior art

The production of bottles to be filled with non-carbonated and sugar-sweetened
products, such as tea, juices, flavoured water, etc., may have to take into account
the fact that the product is dispensed into the container while at a temperature
above room temperature, up to and above 90°C, for heat-set applications. This is
a means of ensuring the adequate sterilization of the product. After filling, the
container is sealed or capped. As the product cools, a negative internal pressure
forms within the sealed container due {o the reduction in the volume of the
product, as a resulf of the cooling process and/or due to oxygen consumption by
the product. The negative internal pressure may cause the container to deform in
unacceptable ways, both from an aesthetic and a performance perspective.
Bottles must therefore be engineered bearing these problems in mind, in order to
develop technical solutions capable of absorbing the vacuum that results from the
reduction in product volume in the sealed bottle.

A first possible technical solution consists of producing a more robust bottle, by
using more material to make the bottle and thus reduce the distortion caused by
the vacuum. The drawbacks of this solution are that it clashes with market
pressure in terms of weight limits.

Another solution consists of controlling the deformation caused by this negative
internal pressure by limiting it to specific parts of the bottle. Said deformations do
not occur in the parts of the bottle that have a spherical bowl shape. Said
deformations mostly occur in the main part of the bottle, which is usually
cylindrical in shape, called the body.

Document WO-A-0189934 proposes a solution to the problem of deformation by
introducing the means to limit this phenomenon to specific parts of the bottle. This
document describes a bottle comprising a neck portion, in which there is the

" opening; a part called the shoulder portion, the shape of which is similar to that of

a spherical bowl; a main part, called the body, and finally a bottom portion that
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acts as the base. The body portion of the bottle has a horizontal cross-section that
is essentially oval with two axes of symmetry and has two opposing parts, called
panel sections, in correspondence with the parts of the oval with the lesser
curvature, and fwo other opposing parts, called column sections, in
correspondence with the parts with a greater curvature.

The areas of the body portion with a greater curvature afford partial resistance to
deformation although this still occurs in the parts with a lesser curvature, which
also constitute the largest area.

Furthermore, the oval shape of the body portion of the bottle, with one part that is
wider and one part that is narrower in a transverse direction along the two axes,
means the bottle is not easy to handle or grip.

Summary of the invention

One of the main purposes of this invention is to produce a container with areas
that are capable of absorbing the deformations caused as a result of the reduction
in the internal pressure as the liquid in the container cools down. This is achieved
by directing the deformation, caused by the vacuum, to specific areas of the
botile, so that said deformation does not greatly alter the look of the container.

This invention thus aims to achieve the results described above with a container

‘having the characteristics set forth in claim 1.

The containe?,‘ having a body portion with a polygonal cross-section, can be said
to be divided into different areas. Some of these areas have a flexural strength
that is sufficient to resist the forces that are generated as the fiquid cools and are
not deformed; others are capable of absorbing the vacuum by means of controlled

_deformaﬁon.

In particular, with a hexagonal shape, obtained by cutting the corners of an
equilateral triangular shape, the structure of the body portion of the container has
three axes of symmetry and is more able to contrast deformations due to reduced
internal pressure.

Other means are also used to increase the strength of the body portion of the
bottle by altering the shape thereof. The dimensions of the structural elements of
the bottle may vary as required and according to the type of liquid it must contain
and the type of material used to make the bottle.

The claims describe preferred embodiments of the invention.
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Brief description of the drawings.

Further characteristics and advantages of this invention will become clear from the
following detailed description of a preferred, but not exclusive, embodiment of the
invention that is merely illustrative and not limitative, with the help of the drawings
that are attached hereto, in which:

Fig.1 is a side view of a container according to this invention;

Fig.2 is a longitudinal section of a container according to this invention;

Fig.3 is a cross-section of a container according to this invention.

Detailed description of preferred embodiments of the invention

In this description, unless otherwise specified, cross-section means a sevction
along a plane that is perpendicular to the longitudinal axis Y in Fig. 1, and
longitudinal section means a section along a plane that contains said axis Y.

The bottle according to this invention has a body portion that is essentially
polygonal in cross-section. Said polygon may, for instance, be obtained from a
quadrangular shape by cutting off the corners. The corners are cut and replaced
by faces that are essentially cylindrical in shape and either have a large radius or
are flat. The cross-section of the body portion is thus octagonal. Figures 1 to 3
illustrate a configuration with a hexagonal cross-section. This was obtained by
starting with a triangular shape and cutting off the corners.

With reference to Figure 1, a bottle is illustrated, said bottle having a longitudinal
axis Y that, when the bottle is in the upright position, coincides with the vertical
axis. Starting from the top and working down, the bottle has a neck portion 1 that
is essentially cylindrical, delimited at the top by the mouth of the bottle. Beneath
the lower part of said neck portion 1, there is a shoulder portion 2, having an
essentially conical shape and becoming wider at the bottom, the generatrix
preferably having a curved shape. The lower part of the shoulder portion 2 has a
bigger cross-section and extends downwards into the body portion 3 of the bottle,
which is usually elongated. The body portion 3 terminates in the bottom portion 4
of the bottle, which acts as the base thereof. Between the shoulder portion 2 and
the body portion 3 the outer surface of the bottle is advantageously but not
necessarily provided with a circular groove 5 beneath which there is a circular
protuberance or rib 6 that is joined to the body 3 of the bottle. There may be
several grooves to increase the stiffness of the bottle.
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As illustrated in Figure 3, the body portion 3 of the bottle has an essentially
hexagonal shape in cross-section, obtained by cutting off the corners of a triangle,
preferably an equilateral triangle.

The hexagonal plan of the body portion 3 of the bottle is made up of three pairs of
faces 7, 11. The faces 7, called column sections, have sufficient flexural strength
to resist the forces generated as the liquid cools down and/or as the liquid
consumes the oxygen inside the bottle, while the faces 11, called panel sections,
are shaped so as to be capable of controllably accommodating the deformation
caused as a result of the reduction in pressure inside the container. The column
sections 7, in correspondence with the corners of the original triangle shape, are
usually smaller in size than the panel sections 11 but they may also be the same
size, in which case the cross-section that is obtained is in the shape of a regular
polygon. Each column section is provided with two longitudinal protuberances or
ribs 8, having the shape of a portion of circumference in plan, joined by an
intermediate part 9, called a depression. This specific configuration is designed to
stiffen the actual column section. Other configurations with flexural stiffening
means are possible. The depression 9 lies inside the ideal envelope plane through
which the longitudinal protuberances 8 pass. Said recess may have a depth, in
cross-section, of between approximately 0.2 mm and approximately 5 mm. The
profile of the depression 9, in the Idngitudinal or vertical section, may be flat or
concave. If the profile is concave said profile may be recessed by between 0 mm
and 7 mm in relation to the circular protuberance 6. In another advantageous
alternative embodiment, the profile of the depression 9 may also be flat or
concave also in the cross-section in relation to the longitudinal axis Y.

At the sides of each column section 7 there are two lateral channels 10 that
extend, longitudinally, along the entire length of the actual column section.

The panel sections 11 of the body portion of the bottle are joined to the column
sections 7 in correspondence with the sides of the original triangie. The panel
sections 11 may be flat or curved. If curved, they may comprise surfaces curved in
two planes. Figure 3 illustrates the panel sections 11 with a surface that is convex
in a transverse direction. Figure 2 illustrates these with a surface that is concave
in a longitudinal direction. In cross-section said profiles have a convexity of
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between 0 mm and 10 mm. In longitudinal section the concavity is between 0 mm
and 25 mm.

The specific embodiments described in this document are not limitative and this
patent application covers all the alternative embodiments of the invention as set
forth in the claims.
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CLAIMS

1. Plastic container for fluids having a body portion (3), defining a longitudinal
axis (Y), characterized in that it has a section, on a plane transversal to the
longitudinal axis (Y), having a polygonal shape with a plurality of pairs of faces (7,
11), a first face, called the column section (7), having a substantial flexural
strength and the other face, called the panel section (11), having a shape that is
capable of controllably absorbing deformations caused by a reduction in internal
pressure due, in particular, to the cooling of a fluid.

2. Plastic container, in particular according to claim 1, in which said section,
perpendicular to the longitudinal axis (Y), is essentially hexagonal in shape. ‘

3. Plastic container according to one of the previous claims in which said column
sections (7) are provided with stiffening means (8).

4. Plastic container according to one of the previous claims in which said
stiffening means comprise at least two protuberances (8) essentially parallel to the
longitudinal axis (Y), having the shape of a portion of circumference in plan, joined
by an intermediate part (9) called a depression.

5. Plastic container according to one of the previous claims in which the surface
of the depression (9) is flat on a plane transversal to the longitudinal axis (Y).

6. Plastic container according to one of the previous claims in which the surface

- of the depression (9) is concave on a plane fransversal to the longitudinal axis (Y).

7. Plastic container according to one of the previous claims in which said panel
sections (11) have flat surfaces. '

8. Plastic container according to one of the previous claims in which said panel
sections (11) have curved surfaces.

9. Plastic container according to one of the previous claims in which said panel
sections (11) have a convexly curved shape in the transverse direction and a
concavely curved shape in the longitudinal direction.
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