Office de la Propriete Canadian CA 2974469 A1 2016/08/04

Intellectuelle Intellectual Property
du Canada Office (21) 2 974 469
g,[‘ngaiirri‘ésg:na " mjgtfy”gya‘;‘; . 12 DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION
13) A1
(86) Date de depot PCT/PCT Filing Date: 2016/01/26 (51) CLInt./Int.Cl. B65D 83/66 (2006.01

(87) Date publication PCT/PCT Publication Date: 2016/08/04 | (71) Demandeur/Applicant:

(85) Entree phase nationale/National Entry: 201/7/07/20 AIROPACK TECHNOLOGY GROUP B.V., NL
o ST . (72) Inventeur/Inventor:

(86) N° demande PCT/PCT Application No.: EP 2016/051572 KELDERS. QUINT. NL

(87) N° publication PCT/PCT Publication No.: 2016/120269
o o (74) Agent: MOFFAT & CO.

(30) Priornité/Priority: 2015/01/27 (EP EP15152/767.8

(54) Titre : SYSTEME DE REGULATION DE PRESSION
(54) Title: PRESSURE CONTROL SYSTEM

R 5 : . . . s 3
A i : . - L o : N ;

B
i3
N

W : _ T ) R ! : _ _
PG SO A + i ok y 4 A )
‘ﬁiﬁéf"zk\% %3 i .. > 2

5 &
L PRy

[
i

2,

N #H Y d 255 %%
S Vi31 83 158 PN R R
E%UZ5) 5 T2

LD R e

(57) Abréegée/Abstract:
A pressure control system provided for maintaining a constant predetermined excess pressure In a fluid dispensing container (17

IS described, which comprises a high-pressure plastic vessel (16) having an inner chamber, and a pressure control device having a
valve and mounted on the open end of the high-pressure vessel, whereas a passageway (11) Is provided from the inner chamber
to the outside, which Is controlled by the valve. A piston (2) with a protruding stem (3) Is provided In a guide member (5), whereas
between the guide member (5) and the piston (2) a chamber (8) with a gas with a reference pressure smaller than the high
pressure Is enclosed, and the high pressure vessel (16) Is closed by a closure (9) with a central bore (10) of smaller diameter than
the diameter of the stem (4), and the piston end remote from the protruding stem (3) Is pressurized by the fluid In the fluid

dispensing container (17).
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Abstract

A pressure control system provided for maintaining a constant
predetermined excess pressure in a fluid dispensing container (17) is described,
which comprises a high-pressure plastic vessel (16) having an inner chamber,
and a pressure control device having a valve and mounted on the open end of
the high-pressure vessel, whereas a passageway (11) is provided from the inner
chamber to the outside, which is controlled by the valve. A piston (2) with a
protruding stem (3) is provided in a guide member (5), whereas between the
guide member (5) and the piston (2) a chamber (8) with a gas with a reference
pressure smaller than the high pressure is enclosed, and the high pressure
vessel (16) is closed by a closure (9) with a central bore (10) of smaller diameter
than the diameter of the stem (4), and the piston end remote from the protruding

stem (3) is pressurized by the fluid in the fluid dispensing container (17).
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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.

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 a ring-shaped clo-
sure 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. The piston is sealed by an O-ring to the inner wall of the cup-like cylinder
and can be moved in a reciprocating manner. 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 provide a valve which is moved in a reciprocating manner
by the pressure of a pressurizing gas, i.e. air, in the chamber formed by the piston

and the cup-like cylinder with its closed end.

When mounting the piston into the cup-like cylinder, it is very important that the outer
wall of the O-ring will not be impaired or damaged. Already very small incisions will
influence the life-span of the pressure control device, since pressurized gas or air
could escape and diminish the reference pressure gradually. A similar problem
occurs with the pinched O-ring, which provides a valve with the broader cylindrical
portion of the stem. Although in use the piston and the stem will have a reciprocating

movement of less than one mm, there will be little wear, which influences the lon-

gevity of the pressure control system.
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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 is of simple construction and may be assembled and
pressurized in an easy manner. Another object of the invention is to provide a pres-
sure control device, in which wear of the parts can be neglected. These objects of
the invention are accomplished by a pressure control system with the features of

claim 1.

According to embodiments of the invention, the pressure control system for main-
taining a constant predetermined excess pressure in a fluid dispensing container
comprise a high-pressure plastic vessel having an inner chamber and a closed end
and an open end, and a pressure control device having a valve and mounted on the
open end of the high-pressure vessel, whereas a passageway is provided from the
inner chamber to the outside, which 1s controlled by the vaive. A piston with a pro-
truding stem Is provided in a guide member, whereas between the guide member
and the piston a chamber with a gas with a reference pressure smaller than the high
pressure is enclosed. The high pressure vessel is closed by a closure with a central
pore of smaller diameter than the diameter of the stem, and the piston end remote
from the protruding stem is pressurized by the fluid in the fluid dispensing container.
Through the smaller diameter of the central bore compared to the diameter of the
stern, the stern may seal the central bore. The pressure from the fluid in the fluid
container pushes the stem against the central bore, so that the high pressure vessel

will be closed gas-tight.

According to an embodiment of the pressure control system the piston is urged
towards the closure of the high-pressure vessel by a resilient means. The resilient
means is a second elastic disc, which is fixed to the outer rim of the guide member.

By the resilient means the pressure from the stem against the central bore can be

INncreased.
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According to another embodiment of the pressure control system the bore of the
closure is covered by a first elastic disc which is fixed between the guide member

and the closure. The central bore will be closed gas-tight by the first elastic disc.

Further advantages will follow from the description below.

BRIEF DESCRIPTION OF THE FIGURES

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

reference to the accompanying drawings.

Fig. 1 a pressure control system with a piston and a guide member guiding the

piston in an open condition of the valve, and

Fig. 2 the pressure control system of Fig. 1 wherein the valve is in a closed condi-

tion.

DETAILED DESCRIPTION

Figure 1 shows a pressure control system 1 with a piston 2 having a broad cylindrical
part 4 and a downwards protruding stem 3, which piston is guided in a guide mem-
ber 5. The guide member 5 has the form of a circular cylinder with a circular disc 6
having a first central bore 7. The diameter of the stem 3 is slightly less than the
diameter of the first central bore 7, so that the stem 3 is more or less airtight move-
able In a reciprocating manner in the central bore 7. The outer wall of the broad
cylindrical part 4 of the piston 2 is more or less gas-tight moveable along the inner
wall of the guide member 5. Between the bottom of the piston and the opposite inner
bottom wall of the guide member 5 a reference pressure chamber 8 is provided. The
guide member 5 is mounted press-fit in a cup-like closure 9, which has a second
central bore 10 with a diameter smaller than the diameter of the protruding stem 3,

so that the second bore 10 can be closed by the stem 3. As can be seen in Figures
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1 and 2, the end of the stem 3 is rounded and the entrance of the bore 10 is conical
commensurate to the rounding of the stem 3. Between the guide member $ and the
closure 9 a channel or passageway 11 is provided, so that a pressurized gas or air
can flow from bottom to the top of the closure 9. The channel 11 has only a small
cross-section of less than about two mm. An elastic disc 12 is fixed between the
circular disc 6 of the guide member 5 and the bottom part 14 of the closure 9. Thus,
this first elastic disc or gasket 12 is clamped by the lower wall of the guide member
5 and the inner wall of the closure 9. On top of the guide member 5 a second elastic
disc or gasket 13 is provided which is fixed by a ring-shaped stop member 15 which

IS also mounted press-fit in the closure 9.

The piston 2 Is thus enclosed by the first gasket 12 and the second gasket 13 which
as resilient means urge the piston 2 in a rest position. The closure 9 is mounted on
a high-pressure vessel — indicated by the number 16. The ring-shaped stop member

15 opens into a fluid dispenser container — indicated by the number 17.

In Figure 2 the pressure control system 1 is shown wherein the valve, provided by
the protruding stem 3, the first gasket 12 and the second central bore 10 of the
closure 9, is closed. In this closed condition the pressure in the fluid dispensing
container 17 and in the reference pressure chamber 8 are essentially equal. If the
pressure in the fluid dispensing container 17 drops because fluid is dispensed,
through a push-button (not shown) of the container 17, the piston 2 is urged upwards

and the valve is opened, so that a gas with high pressure can flow through the pas-

sageway 11 into the container 17 until the pressure in the container 17 and the
pressure In the reference pressure chamber 7 plus the closing pressure of the stem

3 towards the bore 10 are equal again, under which condition the valve is closed.

The length of the stem 3 is defining the volume of the reference pressure chamber
8. If the length of the stem 3 is enlarged, the thickness of the broad cylindrical part

4 of the piston 2 is reduced accordingly.
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All parts of the pressure control system 1 as described above are made of plastic.
Although the piston 2 is usually solid, the cylindrical part 4 of the piston may be
hollow. Further, the pressure control system 1 is normally circular cylindrical but can

have also a square cylindrical form. Any other cylindrical forms can also be used.

The parts of the pressure control system 1 are mounted under atmospheric pres-
sure, so that in the rest condition (Fig. 1) of the system the pressure in the reference
chamber 8 is about 1 bar. If the valve is closed (Fig. 2), i.e. when the stem 3 with
the first gasket 12 is just closing the bore 10, the pressure in the reference chamber
8 plus the closing pressure of the stem 3 should be equal to the pressure in the fluid
dispensing container 17. If the stem 3 of the piston 2 is longer, the volume of the
reference chamber 8 will be larger, which means that the ratio between the pressure
difference and the stroke of the stem 3 will be smaller, so that a more subtle pressure

control is possible.

It is further clear to the skilled person that the first and second gaskets 12 and 13
are not absolutely necessary for the functioning of the pressure control system 1 as
described above. If the outer wall of the broad cylindrical part 4 of the piston is large
enough, the piston will be sealed gas-tight against the inner wall of the guide mem-
ber 5, so that the outer end of the stem 3 in itself will already close the bore 10
sufficiently if in the closing position. The stem 3 should then also be moveable gas-

tight in the central bore 7.
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Claims
1.

Pressure control system provided for maintaining a constant predetermined
excess pressure in a fluid dispensing container (17), comprising a high-pres-
sure plastic vessel (16) having an inner chamber and a closed end and an
open end, and a pressure control device having a valve and mounted on the
open end of the high-pressure vessel, whereas a passageway (11) is provided
from the inner chamber to the outside, which is controlled by the valve, cha-
racterized that a piston (2) with a broad cylindrical a protruding stem (3) is
provided in a guide member (5), whereas between the guide member (5) and
the piston (2) a chamber (8) with a gas with a reference pressure smaller than
the high pressure is enclosed, and the high pressure vessel (16) is closed by
a closure (9) with a central bore (10) of smaller diameter than the diameter of
the stem (3), and the piston end remote from the protruding stem (3) is pres-

surized by the fluid in the fluid dispensing container (17).

Pressure control system according to claim 1, characterized in that the piston
(2) is urged towards to the bottom part (14) of the closure (9) by a resilient

means.

Pressure control system according to claim 2, characterized in that the resilient
means IS a second elastic disc (13) which is fixed to the outer rim of the guide

member (9).

Pressure control system according to one of claims 1 to 3, characterized in
that the bore (10) of the closure (9) is covered by a first elastic disc (12) which

IS fixed between the guide member (5) and the closure (9).
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