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A container (1) of thermoplastic material for containing liquids comprises an anti-bulging base (3) comprising a flat ring-
shaped section (9) and a central domé-shaped section (11). The diameter of the central dome-shaped section (11) is relatively
large and comprises at least 60 % of the diameter of the container (1). The central dome-shaped section (11) consists of a lateral
wall (15) of relatively large radius of curvature and a relative flat cap (17). The ring-shaped section (9) acts as a spring, giving
away to internal pressure build-up in the container, which preferably is a household bleach bottle of polyethylene. Thus the pres-
sure on the central dome-shaped part (11), which is designated for minimum thickness and maximum strength, is relieved.
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'CONTAINER OF THERMOPLASTIC MATERIAL FOR CONTAINING LIQUIDS

Field of the Invention

The invention relates to a container of ﬁhermoplastic
~aterial for contailning liquids, the container having a
side wall and a pbase connected to the side wall, the base
generally extending +ransverse to the side wall, the base
comprising a curved section connected to the sidewall, a
ring-shaped section connected to the curved section , the
-ing-shaped section having an inclination with respect to a
plane perpendicular to a longitudinal axis of the container
and a central dome-shaped section connected to the curved

section.

Backaround of the Invention

Such a container is known from the European Patent EP-A-
002082.

In this patent a bottle is described which is made of
ariented thermoplastic material, such as vinyl chloride-
based resins, polymers and co-polymers of acrylic acid or
polyesters such as polytherephtalate of ethyleneglycol. 1In
order for the known bottle to have a better resistance to
deformation due to build-up of internal pressures and to
lateral shocks, such as occur when the bottle is dropped
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during transportation, the central dome-shaped part has a
certain minimum diameter, preferably less than 40% of the

total diameter of the bottle.

After blow-moulding cf bottles of thermoplastic material,
it is for fast production of the bottles required that they
release easily from the mould. To reduce the production
ycie time, the bottles are released from the mould at the
limitinq condition of the bottles, and especially the base,
being solid but still hot. Bottles having a central dome-
shaped part of too small a diameter will, upon opening of
the mould, release wirh difficulty and require removal from

the mouid by mechanical loosening means or by hand.

s D e e

=~;“+es.of cnérmoplastic mater-.al tnat are optin:ized
sccording to strengti, l.e. nhaving relatiQely thick walls,
rather than by using a xminimun amount of material, have as
a disadvantage that during blow noulding of the bottles,
the coccling of the bottles takes longer, such that

production rates will be lowered.

T+ is also known to reinforce +he base of bottles of
+hermoplastic material by, instead of forming a central
dome-shaped part, providing che base with a reinforcement
rim, or by providing the base with a number of reinforcing
depressions. It was found that for bottles containing
products such as a bleach containing for example 2% of
chlorine were still subject to outward bulging of the base
despite reinforcement thereof at elevated temperatures
(50°C and higher) due to large internal pressure puild-up.
This makes the bottles unstable in the upright position,

causing them to fall off shelves or toppling over in

kitchen cabinets.

Objects ¢f the Invention

1= is an object of the invention to provide for a container

-

of thermopiastic material that has a large resistance

against deformation due to puild-up of internal pressure,

especially at elevated temperatures.
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It is another object of the invention to provide for a
container that has a minimum thickness, such that material

costs will be as low as possible.

It is again another object of the invention to provide for
a container of thermoplastic material that can easily and

efficiently be manufactured at high speeds.

Summary of the Invention

A container of thermoplastic material is thereto
characterized in that the central dome-shaped section has
in the plane of .a cross-section perpendicular tc the base,
~he plane comprising a centrai, longitudinal axis of the
container, a dimension tha%t is larger than 60% of a
dimension, d., of the container along the cross section,
both dimensions being measured in a direction perpendicular

to the central, longitudinal axis, the central dome-shaped
section comprising a lateral wall of radius of curvature rj

such that 0.03 do<r;<0.22 do and a cap of radius of

curvature r, such that 0.3 dg<rp<l.6 dc.

By the container according to the ihvention, that is
preferably of generally cylindrical shape, but that can be
of ellipsoidal or square shape, and at a wall thickness. of
1.0 mm, an internal pressure of 1N mm2 (about 10 atm.) can
be contained without any significant bulging. Since
pressures that occur in botties containing liquids that
release gases, are in every day situations never in excess
of 1 atm., the stability of the shape of the bottle
according to the invention is guaranteed. For bottles
according to the invention having a wall thickness of 1.5
mm it was found that after 6 days of storage at 60°C, still
no bulging did occur, compared to serious bulging after 3
hours of a known bottle of the same thickness at the same
temperature. The bottle according to the invention
achileves a large strength at thin wall thickness by the
curved section of the sidewall and the ring-shaped section
acting as a spring that elastically extends to alleviate
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pressure on the central dome-shaped part. The sharp radius
of curvature r; of the lateral wall of the dome-shaped

section and the large radius of curvature Ij of the cap of

the central dome-shaped section ensure a stiff central
part, optimized for minimum thickness. Because of the
relatively broad central dome-shaped part, the bottle
simply releases from the mould by its self upon opening of
the mould, while the relatively thin wall thickness allows
fast cooling after blow- or injection moulding of the
bottle and therefore allows for fast production rates.

An embodiment of a container according to the invention is
~haracterized in that the base comprises at least three

cutward projections cn which the container is supported.

when the bottle is released from the mould while still
peing hot, contraction of the curved section and the ring-
shaped section can occur upon cooling of the bottle, that
is for instance made of polyethylene. This contraction
causes an uneven base, affecting the stability of the
bottle in the upright position. The provision of the
protrusions at the base 1ifts the base slightly (0.5 mm)
off the supporting surface, such that despite local
cnevenness of the base a stable upright positioning of the

bottle is possible.

Detailed Description of the Invention

an embodiment of a container according to the invention
will be explained in detail with reference to the
accompanying drawing. In the drawing
Fig.l shows a side-view of a bottom part of a bottle having
a base according to the invention
Fig. 2 shows a side-view of a bottle having a known base
comprising a reinforcement structure and
Fig. 3 shows a bottom-view of the bottle of Fig. 2.

Fig. 1 shows a container 1, in particular a bottle of
polyethylene having a wall-thickness of 1.5 mm and a
contents of -1.6 1 for containing liquid household bleach.
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The bottle 1 comprises a sidewall 3 and a base 5 on which
the bottle is supported in an upright position. Due to
release of gases from the liquid contents of the bottle, an
over pressure of 0.5 atm. can build up inside the bottle,
especially at elevated temperatures. The pressure build-up
can cause outward bulging of the base 5 which can make the
bottle unstable and topple. In order to prevent bulging,.
the base 5 comprises a curved section 7 connected to the
side wall 3, a ring-shaped section 9 and a central dome-
shaped section 11. The ring-shaped section 9 has an
inclination with respect to the plane perpendicular to a
longitudinal axis 13 of the bottle and acts as spring,
giving away under internal pressure (hydrostatic pressure
cf iiquid contents and pressure build-up) to alleviate the
cressure on the central dome-shaped section 11. The
central-dome shaped section 11Lié relatively wide and
shallow which allows an easy release ofrthe bottle from the

mould after blowing. For a 1.6 1 bottle of wall-thickness
1.5 mm as is shown in the figure, the general diameter dc

of the bottle is 125 mm, but varies along the longitudinal
axis 13 from about 120 mm to 129 mm. The central dome-

shaped part 11 has a diameter of 80 mm and consists of a
lateral wall 15 having a radius of curvature rj of 28 mm

and a cap 17 having a radius of curvature rp of 200 mm.
~nese dimensions allow for a bottle of optimum strength,
without the necessity of reinforcement structures

comprising additional material.

Figure 2 shows a side view of a known pottle, the base of

which comprises a reinforcement structure 19a, 19b.-

Figure 3 shows a bottom view of the known pottle. The
central dome-shaped part 11 comprises two radii of _
curvature ri and r, of respectively 28 and 300 mm. On top
of the central dome-shaped part 11, two reinforcement rims
19a and 19b of 2 mm in height are provided. No ring-shaped
section 9 is-present. A polyethylene bottle according to
che invention and a bottle as shown in figures 2 and 3 of
the same material were for several wall thicknesses tested

under equal conditions. The bottles had a content of 2.5 1
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of household bleach and were stored at a temperature of
60°C. For the known bottle having a wall thickness of 0.6
mm serious bulging, causing instability of the bottle, was
observed after 3 hours. For the known bottle having a wall
thickness of 2 mm, serious bulging, causing instability of
the bottle, was observed after 12 hours. For the bottle
according to the invention having a wall thickness of 1 mm,
slight bulging was observed after 72 hours, without the
bulging causing instability of the bottle.

After 168 hours, the bulging had not significantly
increased. For bottles according to the invention and
having a wall thickness of respectively 1.5, 2.0 and 2.5
mm, no bulging was observed after 168 hours. In practice,
the preferred thickness of the bottle will be 1.5 mm,

(%

giving the botile a Iirm structure.

The cross-section of the bottle is not limited to being

cylindrical, but can te of general ellipsoid or rectangular

shape. If in case of fcr instance an ellipsoid bottle, the
base fulfills for all cross-sections perpendicular to the
base, such as along the long or the short axis of the base,
the dimensional requirements of the invention, a strong

bottle comprising a minimum of material is obtained.

For stability, the pottle is supported on four supportive
feet 21, which allow for stable positioning of the bottle
even in case the ring-shaped section 9 is uneven due to

contraction of the ;hermoplastic material of the bottle

after moulding.
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CLAIMS

1. Container of thermoplastic material for containing
liquids, the container having a side wall and a base
connected to the side wall, the base generally
extending transverse to the side wall, the base
comprising:

a curved section connected to the sidewall,

a ring-shaped section connected to the curved
section, the ring-shaped section having an inclination
with respect to a plane perpendicular to a longitudinal
axis of the container and

a central dome-shaped section connected to the
curved section, ' '
characterized in that
the central dome-shaped section has in the plane of a

cross-section perpendicular to the base, the plane
comprising a central, longitudinal axis of the
container, a dimension that is larger than 60% of a
dimension, d., of the container along the cross
section, both dimensions being measured in a direction
perpendicular to the central, longitudinal axis, the

central dome-shaped section comprising a lateral wall
of radius of curvature rj such that 0.03 dg<ry<0.22 d¢

and a cap of radius of curvature r; such that'O.S

de<ry<1l.6 de.

2. Container according to claim 1, characterized in
that the dimension of the central dome-shaped part is

substantially equal to 64% of the dimension of the
container, dg.

PCT/US92/07871
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8
3. Container according to claim 1 or 2, characterized
in that, the radius of curvature rj of the side wall is

23% of the dimension dc of the container, the riadius
of curvature r, of the cap being 160% of the dimension

dc of the container.

4. Container according to any of claims 1-3,
characterized in that the wall thickness of the

container is between 0.6 and 2.0 mm.

5. Container according to any of claims 1 to 4,

characterized in that the container is made of

?olyethylené.

6. Container according to any of claims 1 to 6,

characterized in that the base comprises at least three

outward projections on which the container is

supported.

7. Container according to any of the previous claims,

characterized in that the container has a volume of

between 1 and 5 liter.
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