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(57) Abstract: A novel pressure control system
(1) which is provided for maintaining a constant
predetermined excess pressure in a fluid dispens-
ing container is described, which comprises a
high-pressure plastic vessel (10) having an inner
chamber and an upper open end, and a pressure
control device (25) with a valve, which pressure
control device is mounted on the upper open end
of the high-pressure vessel (10), whereas a pas-
sageway is provided from the inner chamber to
the outside, which is controlled by the valve,
wherein the vessel (10) is substantially cylindric-
al. The upper part of the vessel (10) has a spher-
ical dome (12) with a cylindrical insert (13)
provided for receiving the pressure control
device (25) and the lower end of the vessel (10)
has an open end, which is closed by a ring-
shaped closure (15).
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Pressure control system

FIELD OF THE INVENTION

The invention pertains to a pressure control system provided for maintaining a con-
stant predetermined excess pressure in a fluid dispensing container, comprising a
high-pressure plastic vessel having an inner chamber and a closed end and an open
end, and a pressure control device with a valve, which pressure control device is
mounted on the open end of the high-pressure vessel, whereas a passageway is

provided from the inner chamber to the outside, which is controlled by the valve.

BACKGROUND OF THE INVENTION

Such a pressure control system is described in WO-A-2005/082744, wherein the
high-pressure vessel is substantially cylindrical with a tapered neck portion and a
flange, on which a ring-shaped insert or closure with a step-like funnel is mounted.
The pressure control device of this document is provided within the ring-shaped
closure by a cup-like cylinder having a closed end and an open end, in which a
piston with a downward protruding stem and a broader cylindrical end portion is
movable mounted. At the open end of the step-like funnel an O-ring is pinched by a
ring-cylinder, whereas the broader cylindrical portion of the stem and the O-ring pro-
vide a valve which is moved reciprocated by the pressure of the air in the chamber
formed by the piston and the cup-like cylinder with its closed end. The high-pressure
vessel must stand an overpressure of 8 bar so that the construction should be very
stable. For this reason the high-pressure vessel is widened gradually towards its
lower end with a broader end portion and an inwardly projecting rim, on which the
end of a plastic fluid dispensing container rests. The bottom part of the high-pres-
sure vessel has a ring-shaped depression which is reinforced with a central opening,
in which a so-called Nicholson plug of rubber is pressed.

The high-pressure vessel of this document is manufactured by an injection stretch
blow moulding process, in which the used polymer is melted and moulded onto a
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core pin. Then the core pin is rotated to a blow moulding station to be inflated and
cooled. The injection blow moulding machine is based on an extruder barrel and
screw assembly which melts the polymer. The molten polymer is fed into a hot run-
ner manifold where it is injected through nozzles into a heated cavity and core pin.
The cavity mould forms the external shape and is clamped around a core rod which
forms the internal shape of the preform. The preform consists of a fully formed bot-
tle/jar neck with a thick tube of polymer attached, which will form the body. The
preform mould opens and the core rod is rotated and clamped into the hollow,
chillled blow mould. The end of the core rod opens and allows compressed air into
the preform, which inflates it to the finished article shape. After a cooling period the
blow mould opens and the core rod is rotated to the ejection position. The finished
article is stripped off the core rod and as an option can be leak-tested prior to pack-
ing. The preform and blow mould can have many cavities, typically three to sixteen
depending on the article size and the required output. There are three sets of core

rods, which allow concurrent preform injection, blow moulding and ejection.

In the present construction the high-pressure vessel is further closed by a moulded
bottom plate. With today’s plastic material not all conditions as strength, creep, air
permeability, resistance to heat and cold, chemical resistance against known chem-
icals, etc. can be fulfilled. If the vessel has to be enlarged, forces on the bottom plate
will become much larger, so that the maximum volume of the present vessel is

restricted.

The volume of the high-pressure vessel is further restricted by the production pro-
cess of stretch blow moulding, i.e. in order to obtain a reinforced opening at both
ends of the high-pressure vessel the process of stretching the heated plastic
depends on the thickness of the preform before stretching. In practice the preform
can be expanded only to a predefined width and length to obtain the prescribed
stability.
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OBJECT OF THE INVENTION

It is an object of the present invention to provide a pressure control system with a
high-pressure vessel which may have a larger volume as the known high-pressure
vessel. This object of the invention is accomplished by a pressure control system

with the features of claim 1.

According to embodiments of the invention, the pressure control system provided
for maintaining a constant predetermined excess pressure in a fluid dispensing con-
tainer, comprises a high-pressure plastic vessel having an inner chamber and an
upper open end, and a pressure control device with a valve, which pressure control
device is mounted on the upper open end of the high-pressure vessel. A passage-
way is provided from the inner chamber to the outside, which is controlled by the
valve, wherein the vessel is substantially cylindrical. The upper part of the vessel
has a spherical dome with a cylindrical insert provided for receiving the pressure
control device and the lower end of the vessel has an open end, which is closed by
a ring-shaped closure.

The present invention has the main advantage, that the vessel is spherical which
can withstand larger forces so that the diameter of the high-pressure vessel can be
enlarged with less restrictions and the vessel can be provided for higher pressures.

A further advantage of the present invention is that the production of the high-pres-

sure vessel is more cost effective.

Further advantages of the invention can be derived from the dependent claims and

from the description below.

According to an embodiment of the pressure control system, the ring-shaped clo-
sure has internal reinforcing fins which are uniformly distributed over the inner sur-
face of the closure. The fins strengthen the closure such that a gas with a higher
pressure may be held in the high-pressure vessel.
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According to another embodiment of the pressure control system the vessel is made
by injection molding from PET. Injection moulding from PET is an economical

method for production of vessels. PET is suitable for high-pressure applications.

According to a further embodiment of the pressure control system, the closure is
connected to the lower open end of the vessel by laser welding. Through laser weld-

ing a gas-tight connection will be obtained between the closure and the vessel.

BRIEF DESCRIPTION OF THE FIGURES

In the following, the invention is described in greater detail, by way of example, with

reference to the accompanying drawings. It shows:

Fig. 1 a high-pressure vessel with a ring-shaped closure,

Fig. 2 the high-pressure vessel of Fig. 1 with a pressure control device on top,

Fig. 3 the high-pressure vessel of Fig. 2 in perspective and cross-sectional view,

whereas the vessel is shown in an exploded view,
Fig. 4 a perspective view on the closure with the reinforcing fins, and
Fig. 5 a perspective view on the closure 15 from the lower side.
DETAILED DESCRIPTION
In Figure 1 a high-pressure plastic vessel 10 is depicted, which is substantially
cylindrical and has in the upper part a spherical dome 12 with a cylindrical insert 13.

The vessel 10 with the dome 12 and the insert 13 is made of one piece from a

suitable plastic material as PET by injection moulding. The lower end 14 of the ves-
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sel 10 is open and is closed by a ring-shaped closure 15, which has internal rein-
forcing fins 16, which are uniformly distributed over the surface of the closure 15. In
the closure 15 a reinforced retracted ring 17 with a central bore 18 is provided, in
which a Nicholson plug 20 is clamped. The closure 15 is connected to the vessel 10
by laser welding.

The advantage of injection moulding of the high-pressure vessel 10 is that the vessel
15 has its final form and does not have to cut as in the injection stretch blow mould-
ing process previously mentioned. The melt polymer will be injected centrally in
order to obtain a uniform material distribution. The wall thickness is chosen between
1.0 and 2.0 mm, preferably 1.4 mm, so that the high-pressure vessel 10 can with-
stand high gas pressures of 10 bar and higher temperatures up to 50 °C.

In Figure 2 an assembled pressure control system 1 is shown, which comprises the
vessel 10 and a pressure control device 25 which is fixedly received in the cylindrical
insert 13. The construction of the pressure control device 25 is in principle the same
as described in full details in WO-A-2005/082744.

Figure 3 shows the pressure control system 1 in exploded view. As can be seen in
the figure the lower end 14 of the vessel 10 and the upper end 21 of the closure 15
have each a reduced thickness, such that the the thickness of the joint between the
lower end 14 of the vessel 10 and the upper end 21 of the closure 15 is equal to the
overall wall thickness of the vessel 10. The pressure control device 25 has a cup-
like insert or upper closure 26 having a step-like funnel 27. Within the upper closure
26 an integral cylindrical insert 28 is pinched which has an upper widened crown 29
which is press-fit with the inner wall of the upper closure 26. Further the cylindrical
insert 28 has an inner protruding ring 30. A piston 32 with a piston cup 33 and a
stem 34 with a thickened end part 35 is provided within the cylindrical insert 28 and
is guided by the protruding ring 30. Further the piston 32 is provided with an outer
O-ring 36 which seals the piston 32 to the inner wall of the cylindrical insert 28. The

step-like funnel 27 has downwardly a cylindrical clamping portion 37 with a
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ringshaped barb 38 which clamps a ring cylinder 40. The upper end of the ring cyl-
inder 40 pinches a sealing O-ring 41, which functions together with the thickened

end part 35 of the stem as a valve.

In Figure 3 the closure 15 with the uniformly distributed fins 16 and the reinforced

retracted ring 17 is shown in perspective view from the upper side.

In Figure 4 the closure 15 is shown in perspective view from the lower side.



10

15

20

25

WO 2016/120404 7 PCT/EP2016/051837

Claims

Pressure control system (1) provided for maintaining a constant predetermined
excess pressure in a fluid dispensing container, comprising a high-pressure
plastic vessel (10) having an inner chamber and an upper open end, and a
pressure control device (25) with a valve, which pressure control device is
mounted on the upper open end of the high-pressure vessel (10), whereas a
passageway is provided from the inner chamber to the outside, which is con-
trolled by the valve, wherein the vessel (10) is substantially cylindrical charac-
terized in that the upper part of the vessel (10) has a spherical dome (12) with
a cylindrical insert (13) provided for receiving the pressure control device (25)
and the lower end of the vessel (10) has an open end, which is closed by a

ring-shaped closure (15).

Pressure control system according to claim 1, characterized in that the vessel
(10) and the cylindrical insert (13) is made of one piece from a suitable plastic

material.

Pressure control system according to claim 2, characterized in that the vessel
(10) with the cylindrical insert (13) is made by injection moulding from PET.

Pressure control system according to one of claims 1 to 3, characterized in
that the ring-shaped closure (15) has internal reinforcing fins (16) which are
uniformly distributed over the inner surface of the closure (15).

Pressure control system according to claim 4, characterized in that the closure
(15) is connected to the lower open end of the vessel (10) by laser welding.
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