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Mold for a container blow molding machine, comprising a

ggpoved mold bottom

Field of the invention

The invention relates to the Dblow molding of
containers. More specifically, it relates to a mold for a
machine for the manufacturing of containers by blow
molding. The blow molding is achieved by introducing into
the mold a parison (generally made of a thermoplastic
material) which has previously been heated, and then
blowing the parison in order to give it a target shape in
the mold. .

Such a mold'comprises a lateral wall and a bottom which
togetﬁer define a cavity into which the parison is
introduced. A

Background of the invention

It is known in the art that the blow molding operations
depend upon the future utilizations of the container. For
example, should the container be filled with a hot liquid
(e.g. with drinks such as tea, pasteurized fruit Juice,
etc.), it is necessary to heat the mold in order to subject
the container to a thermal treatment during the blow
molding, thereby making it resistant to thermal shocks
which will occur during the filling. Such a blow molding
and the corresponding container are called “HR” (heat
resistant) in the common terminology.

One drawback of such a method is that, by the end of
the blow molding, the bottom of the container, which is
still soft because of the thermal treatment, tends so stick
to the mold bottom. ‘

To overcome this problem, it is known to provide the
mold bottom with a conduit which opens in the cavity in
order to inject pressurized air into the cavity by the end
of the blowing, thereby helping separation of the container
from the mold.
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However, this 1s not enough to allow for a quick
separation of the container. Furthermore, there is a risk
that pressurized air leaves a mark on the still soft
container bottom, thereby locally weakening the container.

In addition, such a4 mark happens to be unaesthetic.

Summary of the invention

It 1s one object of the invention to overcome the
above-mentioned problems, providing a mold the design of
which further facilitates the withdrawing of the container
by the end of the blow molding.

The invention therefore provides a mold for a blow
molding machine for manufacturing containers from parisons,
said mold comprising a lateral wall and a bottom together
defining a cavity for receiving a parison, said cavity
being generally sYymmetrical with respect to a main axis,
said bottom being provided with a gas conduit opening into
the cavity for providing the same with a pressurized gas in
order to facilitate withdrawing of the blow molded
container, wherein the mold further comprises a groove
provided on an internal face of the mold bottom, said
groove extending along a closed contour around the main
axis, and wherein said conduit opens into said groove.

Accordingly, the injection of gas into the mold through
the gas conduit by the end of the blow molding results,
thanks to the groove, by a substantially uniform thrust
exerted vertically on the container, which is thereby
easily separated from the mold bottom. As a result, the
container 1s quickly, and with no mark leaved on it,
withdrawn from the mold.

According to one embodiment, the groove extends along a
circular contour, which has a diameter comprised e.q.
between 10 mm and 20 mm. Preferably, the groove has a depth
less than 0.5 mm and is V-shaped in radial section. In

addition, at the level of the internal face of the mold
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bottom, *the groove has a width preferably less than 0.5 mm.
Moreover, the gas conduit preferably has, at. his Jjunction
with said groove, a diameter less than 1 mm.

According to one embodiment, the mold further comprises
a piston mounted in the mold bottom along the main axis,
said piston being movable between a retracted position in
which if is flush with the internal face of the mold
bottom, and a deployed position in which 1t projects
outward from the mold bottom into the cavity, said groove
extending around and at a distance from said piston.

In a preferred embodiment, the mold bottom is generally
curved toward said cavity and has a series of recesses
distributed around an apex centered on the main axis, the
groove being provided in said apex.

The above and other objects and advantageé of the
invention will become apparent from the detailed
description of preferred embodiments of the invention,

considered in conjunction with the accompanying drawings.

Brief description of the drawings

- Figures 1 and 2 are schematic views showing blow

molding operations of a container, starting from a parison.

- Figure 3 is a perspective view showing the mold
bottom.

- Figure 4 is a top view showing the mold bottom.

- Figure 5 is an elevational radial section view of
the mold bottom.

- Figure 6 1is an enlarged elevational radial

section view of the mold bottom.

Detailed description

Referring now to figures 1 and 2, there is shown a mold
1 for a blow molding machine (not shown) for manufacturing

containers 2, starting from parisons 3 (here made of
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performs) in a thermoplastic material, e.g. PET.

The mold 1 has a lateral wall 4 comprised of two
complementary half molds 5, 6 and a mold bottom 7. The half
molds 5, 6 and the bottom 7 together define a cavity 8 in
which the perform 3, after having been heated at a
temperature around 120°C (around 250°F), is inserted while
the mold 1 is open.

Mold 1 is closed, and the preform 3 is stretched and
blow molded by means of a stretch-blow rod 9 provided with
side holes through which a pressurized gas (e.g. air), at a
pressure up to 40 bars (580 psi), 1is injected in the
preform 3 to blow the same against the mold 1 into the
shape of the final container 2.

The <cavity 1s substantially revolution symmetrical
around a main axis 10, the final container 2 having a
substantially cylindrical shape.

The mold 1 is thereafter opened, the container 2 being
withdrawn from the mold 1 to be either stored or
immediately filled.

In order to facilitate withdrawal of the container 1
from the mold 2 and, more precisely, separation of the
container bottom 11 from the mold bottom 7, a pressurized
gas (e.g. air) is injected between the mold bottom 7 and
the container bottom 11 while the mold 1 is opened.

To this end, the mold bottom 7 is provided with a gas
conduit 12 for injecting pressurized gas into the cavity 8.

The gas conduit 12 is comprised of three portions, i.e.:

- a first portion 12a, extending vertically (i.e.
parallel to the main axis) in the wvicinity of a
periphery 13 of the mold bottom 7, and opening on a
lower face 14 of the mold bottom 7. A pressurized gas
inlet (not shown) is connected to the first portion
12a;

- a second portion 12b, inclined with respect to the main

axis 10, having a diameter substantially equal to the
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diameter of the first portion 12a;

- a third portion 12¢, vertically extending in the
vicinity of the main axis 10 and opening in the cavity

8 on an internal face 15 of the mold bottom 7. The

third portion has a diameter lower than the diameter of

the first and second portions 12a, 12b.

As depicted on figure 3, the mold 1 has a groove 16,
provided on the internal face 15 of the mold bottom 7, in
which groove 16 the gas conduit 12 opens. Groove 16 extends
along a closed contour around the main axis 10, whereby air
injected through the conduit 12 flows and circulates into
the groove 16, thereby permitting a substantially uniform
separation of the container bottom 11 from the mold bottom
7.

The contour of the groove 16 may have loops (for
example, it may be flower-shaped), for example in function
of the shape of the mold bottom 7. In the depicted example,
the contour of groove 16 is circular, thereby allowing for
easy grinding of the groove 16 and quick circulation of the
air flowing from the conduit 12.

As depicted on figures 3 and 5, the mold bottom 7 is
curved toward the cavity 8, thereby providing the container
bottom 11 with a hollow shape enhancing its mechanical
strength.

In the depicted example, the mold bottom 7 further
comprises a series of recesses 17 distributed around an
apex 18 centered on the main axis 10, thereby forming on
the container bottom 11 bulbous stiffeners.

As depicted on figures 3-5, groove 16 is provided in
the apex 18 without encroaching upon the recesses 17, in
‘order for the pressurized air flow to be vertically
oriented, thereby maximizing the separation force exerted
on the container 2.

According to one embodiment, in which the container 2

has a diameter of 110 mm more or less, the contour of the
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groove .16 has a diameter comprised between 10 mm and 20 mm,
e.g. of approximately 15 mm. Such values are sufficient to
alldw for an efficient separation of the container 2 from
the mold bottom 7.

As depicted on figure 6, in radial section, groove 16
is preferably V-shaped, possibly rounded at its bottom.
Groove 16 has a depth preferably less than 0.5 mm, whereas
at the level of the internal face 15 of the mold bottom 7
its width is preferably less than 0.5 mm. In addition, the
conduit 12 preferably has, at its junction with the groove
16, a diameter less than 1 mm (in other words, the third
portion 12c has a diameter of 1 mm).

As the thickness of the blown container is comprised
between 0.2 and 0.3 mm, the shape and dimensions disclosed
hereabove prevent the container material from flowing into
the groove 16, or even into the conduit 12, during the blow
molding. Accordingly, on the one hand, the container bottom
11 is not marked by the groove, and on the other hand air
coming from the conduit 12 freely flows into, through and
along the groove 16,

According to one depicted embodiment, the mold 1
further comprises a piston 19 mounted in a corresponding
bore 20 formed in the mold bottom 7 and centered on the
main axis 10.

Piston 19 is movable, with respect to the mold bottom
7, befween a rétractedﬂpositionb(in ﬁlaiﬁ.line on figure 5)
in which it is flush with the internal face 15 of the mold
bottom 7, and a deployed position (in dashed line on figure
5) in which it projects outward from the mold bottom 7into
the cavity 8. '

For example, the piston 19 is pneumatically actuated
during the mold opening. In its deployed position, the
piston exerts on the container bottom 11 an upwardly
oriented force, thereby adding a mechanical effect to the

separation of the container 2 from the mold bottom 7.
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CLAIMS

1. Mold (1) for a blow molding machine for
manufacturing containers (2) from parisons (3), said mold
(1) comprising a lateral wall (4) and a mold bottom (7)
together defining a cavity (8) for receiving a parison (3),
said cavity (8) being generally symmetrical with respect to
a main axis (10), said mold bottom (7) being provided with
a gas 4conduit (12) opening into the cavity (8) for
injecting into the same a pressurized gas in order to-
facilitate withdrawing of the blow molded container (2),
wherein the mold (1) further comprises a groove (16)
provided on an internal face (15) of the mold bottom (7),
said groove (16) extending along a closed contour around
the main axis (10), and wherein said conduit (12) opens
into said groove (16).

2. Mold (1) according to claim 1, wherein the groove
(16) extends along a circular contour.

3. Mold (1) according to <claim 2, wherein the
contour of the groove (16) has a diameter comprised e.g.
between 10 mm and 20 mm.

4, Mold (1) according to any of claims 1-3, wherein
the groove (16) has a depth lower than 0.5 mm

5. Mold (1) according to any of claims 1-4, wherein
the groove (16) is V-shaped in radial section.

6. Mold (1) according to any of claims 1-5, wherein,
at the level of the internal face (15) of the mold bottom
(7), the groove (16) has a width lower than 0.5 mm.

7. Mold (1) according to any of claims 1-6, further
comprising a piston (19) mounted in the mold bottom (7)
along the main axis (10), wherein said piston (19) is
movable between a retracted position in which it is flush
with the internal face (15) of the mold bottom (7), and a
deployed position in which it projects outward from the

mold bottom (7) into the cavity (8), and wherein said
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groove , (16) extends around and at a distance from said
piston (19).
8. Mold (1) according to any of claims 1-7, wherein

the mold bottom (7) is generally curved toward said cavity
(8) and has a series of recesses (17) distributed around an
apex (18) centered on the main axis (10), and wherein said
groove (16) is provided in said apex (18).

9. Mold (1) according to any of claims 1-8, wherein
the gas conduit (12) has, at its Jjunction with said groove

(16), a diameter lower than 1 mm.
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