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Description
TECHNICAL FIELD

[0001] The presentinventionrelatestoa pressure con-
trol device for maintaining a constant predetermined ex-
cess pressure in a fluid dispensing container. The
present invention further concerns a method for manu-
facturing a pressure control device according to an em-
bodiment of the invention. The invention is of particular
importance in the technical fields of aerosol sprays. This
type of spray finds uses in foam dispensers, toiletry arti-
cles, and cosmetics.

[0002] Devices of the invention are particularly useful
as replacements for systems based on chlorofluorocar-
bon propellants, mixtures of volatile hydrocarbons or
ethers, as they provide a more environmentally friendly
alternative based on compressed air or inert gas. Pref-
erably the container is plastic and replaces aluminum
cans. This providesfurther economic and ecological ben-
efits.

BACKGROUND

[0003] Dispensing devices based on propellants are
known. Propellants are damaging to the environmentand
are being banned. An alternative on the basis of pressu-
rized airwas recently introduced to the market. This pres-
sure control system as described for instance in EP 1
725 476 comprises a pressure control device and a fluid
dispensing container. The pressure is controlled by
means of a valve mechanism wherein a stem with a
broader cylindrical end portion protruding from a piston
is used to dynamically open or close a sealing material.
The valve mechanism of this type of dispenser is sensi-
tive to damage, among others at the assembly stage,
which can lead to instabilities in the working pressure,
causing the system sometimes to fail. In addition, this
mechanism is made out of a large number of parts and
requires a labor intensive production process. Hence,
improvements are desired.

[0004] Itis anobjectofthe presentinvention to provide
a pressure control system which is less sensitive to mal-
function and consequently morereliable. Itis another ob-
jective to reduce the number of parts and reduce the
number of steps in the production process, making the
process and device less expensive.

SUMMARY OF THE INVENTION

[0005] Against this background the invention provides
in a pressure control device for maintaining a constant
predetermined pressure in a container according to claim
1.

[0006] A main advantage of the present invention is
that the pressure control device can be pressurized after
implementation and filling of the liquid dispensing bottle.
Since the second chamber is encompassing the first

10

15

20

25

30

35

40

45

50

55

chamber, a very compact pressure control device will be
obtained so that the total usable space in the bottle is
much larger as in known embodiments. As the pressure
control device can be fabricated in advance and can be
implemented easily in existing plastic bottles, the existing
production and filling procedures can be maintained. As
less parts are required for the assembly, cost savings
can be realized.

[0007] Inanotheraspect,theinvention providesa pres-
sure control system comprising a fluid dispensing con-
tainer and a pressure control device according to an em-
bodiment of the invention, in accordance with claim 9.
[0008] In a further aspect, the invention provides in a
method for manufacturing a pressure control device ac-
cording to an embodiment of the invention, according to
claim 12.

[0009] In yet another aspect, the invention provides in
a method for manufacturing a pressure control system,
according to claim 14.

[0010] In afinal aspect, the invention provides in uses
of a pressure control device and system according to an
embodiment of the invention, according to claim 16.
[0011] Further advantages of the invention are dis-
closed in the dependent claims and in the following de-
scription in which an exemplified embodiment of the in-
vention is described with respect to the accompanying
drawings.

FIGURES
[0012]

Figures 1 and 3 are graphic representations of pres-
sure control devices (1) according to an embodiment
of the invention, wherein a fluid communication
channel (9) is provided with an annular protrusion
(6) in the form of a hollow needle (26). Figure 1 de-
picts the pressure controldevice (1) in open position;
Figure 3 depicts the closed position.

Figures 2 and 4 are a graphic representation of a
pressure control device (1) according to an embod-
iment of the invention, which is additionally provided
with a so-called knife (13).

Figures 5 to 15 provide three dimensional represen-
tations or cross-sections thereof of the pressure con-

trol devices (1) of Fig 1-3 and Fig 2-7.

Figures 16-17 provide schematic representations of
experimental data.

Figures 18-36 provide graphic representations of al-
ternative embodiments of the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0013] Unless otherwise defined, all terms used in dis-
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closing the invention, including technical and scientific
terms, have the meaning as commonly understood by
one of ordinary skill in the art to which this invention be-
longs. By means of further guidance, term definitions are
included to better appreciate the teaching of the present
invention.

[0014] As used herein, the following terms have the
following meanings: "A", "an", and "the" as used herein
refers to both singular and plural referents unless the
context clearly dictates otherwise. By way of example,
"a compartment" refers to one or more than one com-
partment.

[0015] "About" as used herein referring to a measura-
ble value such as a parameter, an amount, a temporal
duration, and the like, is meant to encompass variations
of +/-20% or less, preferably +/-10% or less, more pref-
erably +/-5% or less, even more preferably +/-1% or less,
and still more preferably +/-0.1% or less of and from the
specified value, in so far such variations are appropriate
to perform in the disclosed invention. However, itis to be
understood that the value to which the modifier "about”
refers is itself also specifically disclosed. "Comprise,"
"comprising,” and "comprises” and "comprised of" as
used herein are synonymous with "include", "including",
"includes" or "contain", "containing", "contains" and are
inclusive or open-ended terms that specifies the pres-
ence of what follows e.g. component and do not exclude
or preclude the presence of additional, non-recited com-
ponents, features, element, members, steps, known in
the art or disclosed therein.

The recitation of numerical ranges by endpoints includes
all numbers and fractions subsumed within that range,
as well as the recited endpoints.

[0016] A further advantage of the invention is that,
since only normal air or any other suitable inert gas is
used for the pressure filling, the process facilities, equip-
ment and manufacturing environment and operating pro-
cedures do not need to take account of the special safety
requirements normally needed for dangerous flammable
propellants.

[0017] The inventor has come up with a solution to
overcome problems with the prior art dispensers. The
improvement consist in the presentation of a new pres-
sure control device.

[0018] In particular, the invention provides in a pres-
sure control device for maintaining a constant predeter-
mined pressure in a fluid container which is arranged for
dispensing a fluid contained in the container from the
fluid container at said pressure, the pressure control de-
vice comprising a cylinder having an open end and a
closed end, and a stopper movable within said cylinder
to define afirst chamber, a second chamber encompass-
ing the cylinder of the first chamber, the second chamber
fillable with a gas which in use has a higher pressure
than said pressure in the container, atleast one fluid con-
nection between the second chamber and the container,
and a closing member movable relative to the cylinder
for releasing and closing said fluid connection between
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the second chamber and the fluid dispensing container
depending on the position of the closing member relative
tothe cylinder, the position of the closing memberrelative
to the second chamber being at least dependent on the
prevailing pressure in the fluid dispensing container and
the prevailing pressure in the first chamber, while in use
the fluid connection is released when the pressure in the
fluid dispensing container decreases below the prede-
termined pressure, so that gas flows from the second
chamber to the fluid dispensing container and the pres-
sure in the fluid dispensing container increases until the
fluid connection is closed by the closing member as a
result of the increased pressure in the fluid dispensing
container, characterized in that, said fluid connection is
an opening in the wall of the second chamber facing the
fluid container and said opening is provided with a cir-
cumferential protrusion extending from the outer side of
the wall towards thefluid dispensing container; preferably
by a height H of 0.1-2.0 mm.

[0019] The provision of a protrusion is advantageous
as it provides for an easy lift of the closing member when
the pressure in the container drops. The device is not
based on a valve mechanism involving a stem on which
the compressed air in the pressure reservoir acts. As
much as 8 bar pressure may act on a stem of the prior
art pressure control device (1 bar = 105 Pa).

[0020] In a preferred embodiment the protrusion ex-
tends by 0.2-1.0 mm, more preferably 0.3-0.8 mm from
the outer side of the wall. Ina more preferred embodiment
the protrusion extends by 0.4-0.7 mm from the outer side
of the wall. Most preferably the extension is 0.6 mm. The
protrusion is presentaround the opening provided by the
fluid connection without interruptions to avoid leaks, i.e.
circumferential. In a preferred embodiment the circum-
ferential protrusion is an annular protrusion; i.e. a circle
around the opening.

[0021] Ina preferred embodiment of a pressure control
device according to the invention, said piston comprises
a rim part provided with an elastomer material for actu-
ating said circumferential protrusion. Preferably said
elastomer material is a silicone or arubber material. This
type of material is deformable which is advantageous to
close of said opening.

[0022] With the term elastomer as used herein, is
meant a rubbery material composed of long chainlike
molecules, or polymers, that are capable of recovering
their original shape after being stretched to great extent-
hence the name elastomer, from "elastic polymer". Elas-
tomers are polyisoprene, the polymer constituent of nat-
ural rubber and synthetics, such as styrene-butadiene
rubber, butadiene rubber, acrylonitrile-butadiene copol-
ymer (nitrile rubber), isobutylene-isoprene copolymer
(butyl rubber), polychloroprene (neoprene), polysulfide
(Thiokol), polydimethyl siloxane (silicone), fluoroelas-
tomer, polyacrylate elastomer, polyethylene (chlorinated
chlorosulfonated), styrene-isoprene-styrene (SIS, sty-
rene-butadiene-styrene (SBS) block copolymer, EPDM-
polypropylene blend. Advantageously said elastomer
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material is an acrylonitrile butadiene rubber (NBR). It has
the advantage of being air tight. Another preferred elas-
tomer is a fluoroelastomer, commercialized under the
trade name Viton.

[0023] In a preferred embodiment said elastomer ma-
terial has a Shore A hardness of 50-95, more preferably
60-90, even more preferably 65-80, most preferably 70.
Preferably an acrylonitrile butadiene rubber material of
Shore A hardness 70 is used or a fluoroelastomer of
Shore Ahardness 75. The Shore A scaleis used to meas-
ure the hardness of elastomers, rubber-like materials,
and plastomer materials like polyurethane. The higher
the number the harder the material. The method of meas-
urement using a durometer is described in standard ISO
7619-1:2010

[0024] Inapreferred embodiment of a pressure control
device according tothe invention, said annular protrusion
is formed by a hollow needle inserted in the fluid connec-
tion. In a preferred embodiment of a pressure control
device according tothe invention, said annular protrusion
is formed by a knob with an opening in communication
with said fluid connection.

[0025] Inapreferred embodiment of a pressure control
device according to the invention, said wall of the first
chamber facing the fluid container is provided with a
knife-shaped protrusion arranged concentrically around
the containerof the first chamber and positioned between
the container wall and said fluid connection and the pro-
trusion is of equal height H as the annular protrusion of
the fluid connection.

[0026] In apreferred embodiment of a pressure control
device according to the invention, said first chamber has
a diameter of 15.0-30.0 mm, preferably 18.0-28.0 mm,
more preferably 20.0-25.0 mm, most preferably
22.0-24.0 and/or said stopper from said first chamber
has a height h of 5.0-15.0 mm, preferably 7.0-13.0 mm,
more preferably 8.0-12.0 mm, even more preferably
9.0-11.0 mm, most preferably 10.0 mm. These relatively
large diameters have the advantage that friction on the
sealing means, in particular on an O-ring, are minimized.
[0027] Inapreferred embodimentofa pressure control
device according to the invention, said cylinder of the first
chamber is formed by a wall of said second chamber; i.e.
in a single piece. This has the advantage that less parts
require assembly. It also has for effect that no seal is
requiredto connectthe first chamber to the second cham-
ber. Advantageously it can be provided by injection
moulding.

[0028] Inapreferred embodiment of a pressure control
device according to the invention, wherein the stopperis
comprising a neck and collar, the bottom part of the neck
being provided with a sealing material. Preferably the
neck is provided with a recess for taking up said sealing
material. The sealing material can be an O-ring or an X-
ring or halve of an X-ring. In the latter case the flat surface
side is directed towards the neck portion of the stopper.
Use of an X-ring is preferred over an O-ring because
curling of the ring due to the movement of the stopper
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can be avoided.

[0029] Inanembodiment, a pressure control device of
the invention is provided with two O-rings, one in the col-
lar of the stopper for sealing of the fluid connection and
the other in the bottom part of the neck of the stopper for
sealing of the first chamber. Preferably the O-ring at the
stopper bottom is treated to reduce friction. A Teflon
spray can be applied to a lay a film on the ring in order
to reduce friction. As this is an expensive step, it is ben-
eficial to be able to avoid it.

[0030] In another embodiment, a pressure control de-
vice is provided with aflat sealing material and an O-ring,
wherein the flat sealing material is provided in the collar
of the stopper for sealing of the fluid connection and the
O-ring is provided in the bottom part of the neck of the
stopper for sealing of the first chamber.

[0031] Inyetanother, and most preferred embodiment,
a pressure control device is provided with a flat sealing
material and an X-ring, wherein the flat sealing material
is provided in the collar of the stopper for sealing of the
fluid connection and the X-ring is provided in the bottom
part of the neck of the stopper for sealing of the first cham-
ber.

[0032] The sealing material or O-ring that is provided
in the collar of the stopper, can be attached to the stopper
or can be provided to move around the neck of the stop-
per. The benefits of this embodiment are explained under
Figure 27.

[0033] Preferably the neckis provided with two or more
protrusions, preferably equally divided over the circum-
ference of the neck, and the container is provided with
receiving means for said two or more protrusion, such
that the stopper can move between a first position |
wherein the collar part closes off the fluid connection and
a second position Il wherein the collar part opens the
fluid connection.

[0034] Ina preferred embodimentof a pressure control
device according to the invention, the first and second
chamber are of plastic, preferably polyethylene tereph-
thalate, abbreviated as PET, or polyethylene furanoate,
abbreviated as PEF. Preferably the stopper is also of
polyethylene terephthalate or polyethylene furanoate,
which is advantageous for recycling of the components
of the pressure control device and system. In another
embodiment the stopper is of polyoxymethylene (POM).
The advantage of POM is that the hard material is less
sensitive to expansion.

[0035] The second chamber is preferably of transpar-
ent plastic. It can comprise a transparent plastic bell and
a non-transparent, for instance black, bottom part. This
is advantageous as it allows the bottom part to be welded
to the upper part by laser welding. The black part is laser
energy absorbing, whereas the upper part is not.
[0036] Inanotheraspect,theinvention providesa pres-
sure control system comprising a fluid dispensing con-
tainer and a pressure control device according to an em-
bodiment of the invention.

[0037] Ina preferred embodiment of the pressure con-
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trol system according to an embodiment of the invention,
the fluid dispensing container has a dispensing opening
with adispensing valve, and a movable piston is provided
in the container between the pressure control device and
the dispensing opening, which piston is separating the
fluid and the gas, and which is movable towards the dis-
pensing opening by the excess pressure prevailing in the
container.

[0038] Preferably the movable piston is designed as a
dome with annularribs. More preferably the movable pis-
ton is made of a plastic material.

[0039] In another preferred embodiment of the pres-
sure control system according to an embodiment of the
invention, the container has a dispensing opening with a
dispensing valve, and a dip-tube is provided from the
entry of the dispensing valve to the upper end of the pres-
sure control device, in order to dispense the fluid through
the dip-tube by the excess pressure prevailing in the con-
tainer.

[0040] Inapreferred embodiment of the pressure con-
trol system according to an embodiment of the invention,
the dispensing valve has a spray nozzle.

[0041] Inapreferred embodiment of the pressure con-
trol system according to an embodiment of the invention,
the system in use is pressurized with compressed air to
a pressure in the second chamber of 1.0-5.0 bar, prefer-
ably 1.5-4.5 bar, more preferably 2.0-4.0 bar, most pref-
erably 2.1-3.0 bar. The pressure control system of the
prior art is prepared to contain a minimum of 1.7 bar,
preferably 2.2 bar pressure so as to deliver 1.5 bar pres-
sure upon a period of storage. The present system has
the advantage that it can go above 3 bar; whereas the
prior art system is restricted to 2.5 bar. This is beneficial
to provide a better product output, e.g. for viscous prod-
ucts. It can also be used to spray further than was pre-
viously possible.

[0042] In another preferred embodiment of the inven-
tion, the pressure in the second chamber is 3.1-5.0 bar,
preferably 3.3-4.7 bar, more preferably 3.6-4.5 bar, most
preferably 3.8-4.2 bar.

[0043] The desired pressure can easily be obtained by
either changing the dimensions of the pressure control
chamber or the height of the protrusion surrounding the
fluid connection.

[0044] According to an advantageous embodiment of
the invention, the container is made of plastic, preferably
of transparent plastic. Said plastic may consist of poly-
ethylene terephthalate (PET). However, it may also con-
sist of a different plastic such as polyolefins, polyesters,
PETG, PBT or polyethylene furanoate (PEF), provided
it is suitable for pressurization. With an appropriate se-
lection of plastic, unsuitable deformations can be kept
under control.

[0045] According to a further advantageous embodi-
ment of the invention, the container originates from a
preform made from a primary plastic material which is
formed by a material which is bi-axially stretchable, par-
ticularly PET.
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[0046] In a further aspect, the invention provides in a
method for manufacturing a pressure control device ac-
cording to an embodiment of the invention. In particular,
this process comprises the steps of:

- forming out of a synthetic material of high stability
againstdeformation by pressure, said second cham-
berwith acylinder shaped wallfor receipt of a stopper
provided with a closing member to define a first
chamber,

- providing said second chamber with a fluid connec-
tion and a bottom opening closable with a closure,

- inserting in the cylinder shaped wall of said second
chamber said stopper to define a first chamber,

- mounting the stopper and closing member with re-
spect to the fluid connection such that the commu-
nication between the second chamber and outside
can be closed;

wherein said fluid connection is an opening in the wall of
the second chamber facing the fluid dispensing container
and said fluid connection is provided with a circumferen-
tial protrusion extending from the outer side of the wall
towards the fluid dispensing container; preferably ex-
tending by a height H of 0.1-2.0mm.

[0047] In a preferred embodiment, said closure is a
Nicholson plug. Advantageously it is made of rubber.
[0048] The second chamber is preferably injection
moulded; preferably injection moulded from polyethylene
terephthalate (PET). This is a simple, industrially appli-
cable, one step process than can be carried out on large
scale.

[0049] To obtain the fluid connection, a hole is either
drilled into the mould after production or the mould is
provided such that a fluid connection is available imme-
diately. The size and shape can be adjusted later, for
instance with the provision of an insert.

[0050] The second chamber is preferably dome
shaped. The curved edges are advantageous to provide
a strong, sturdy construction. Less material is required
to provide strength compared to a rectangular shaped
construction. A dome shaped second chamber is bene-
ficial to fitinto the dome shaped piston. Hence, less space
is occupied and more space is available for filling the
container with product.

[0051] Inanother embodiment, the second chamberis
cylinder shaped, wherein the cylinder has a diameter
which is smaller than the diameter of the container so
that product can be allowed to occupy the space between
them. With this configuration, product can be filled to the
bottom of the container, covering the pressure control
device. The consumer sees a container that is filled with
product. It provides the perception that the container is
more filled.

[0052] The bottom opening is made in the bottom of
the second chamber. This can be done by drilling or,
which is more advantageous, during the injection blow
moulding process in that the outer shape of the moulding
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tool has a pin at the bottom for shaping the bottom open-
ing. The bottom opening is advantageously located in a
central position of the bottom plate.

[0053] Inyetanother aspect, the invention provides in
a method for manufacturing a pressure control system
wherein a pressure control device manufactured accord-
ing to an embodiment of the invention is positioned inside
a fluid dispensing container; preferably formed from a
synthetic material by injection stretch blow-moulding.
[0054] The container or bottle is preferably injection
stretch blow-moulded (ISBM) from a proper pre-form
made of any suitable plastic material like PET or the like.
The pre-form has already the shape of abottleinasmaller
format. Pre-forms may first be made separately on very
high output production scale and are therefore very eco-
nomical. The ISBM process has the same advantages
of the abovementioned injection blow-moulding process
used for producing the cylinder, but with the additional
important benefit in that the plastic material is stretched
bi-axially, thatis both radially and lengthwise, which gives
rise to even better stretch and gas barrier properties even
with a thin wall thickness of typically 0.3 to 0.6 mm de-
pending on the container design. After stretch blow-
moulding the end part of the container bottle may be cut-
off to provide an open end for receiving the piston and
cylinder. The cutting process can provide cylinders with
different sizes with the same tooling or with minimal
changes.

[0055] Preferably said fluid dispensing container and
said pressure control device are joined by laser welding.
[0056] The bottle with its open end portion is put over
the cylinder of the pressure control device. In order to
obtain a hermetic seal between the bottle and the cylin-
der, the bottle is preferably laser-welded to the cylinder.
For this reason the bottle is made of a transparent plastic
material like PET and the cylinder is at leastimpregnated
at a small distance from the bottle end portion at a ring-
cylindrical circumference with an infrared or laser energy
absorbing material known as "carbon black". The bottle
with the cylinder is turned over its longitudinal axis during
alaser beam is directed perpendicularly towards the out-
er surface of the bottle. The semiconductor laser equip-
ment used may be the NOVALAS-C system of Leister
Process Technologies, Sarnen, Switzerland with awave-
length of 820 nm. The power of the used laser beam was
25 Watt (continuous), the rotational speed was 3.5 rev-
olutions/sec and the laser beam was applied during ap-
proximately 10 revolutions.

[0057] Although laser welding has been proven as giv-
ing the best results for joining the pressure control device
to the bottle other suitable joining methods, like ultrasonic
welding or gluing with an appropriate plastic adhesive
can also be used.

[0058] The main advantages of the described manu-
facturing method is that the pressure control device can
be produced and its first chamber can be pressurized
and delivered to the manufacturer of the container, and
the manufacturer can produce the container or bottle by
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injection stretch blow-moulding, which is a standard
known process, cut-off the bottom of the container or
bottle, join the pressure control device with the bottle e.g.
by laser welding, insert the pressure valve, fill in the liquid
overthe pressure valve, andfinally pressurize the second
cylinder through the rubber plug in a conventional man-
ner. The additional production steps can easily be intro-
duced in the known production and filling processes for
aerosol containers as used in cosmetics or the like,
wherein e.g. the liquid productis filled in through the open
neck of the container or through the dispensing valve.
[0059] A further advantage of the invention is that,
since only normal air or any other suitable inert gas is
used for the pressure filling, the process facilities, equip-
ment and manufacturing environment and operating pro-
cedures do not need to take account of the special safety
requirements normally needed for dangerous flammable
propellants.

[0060] Ina method for manufacturing a pressure con-
trol system according to an embodiment of the invention,
a pressure control device manufactured according to an
embodiment of the invention is positioned inside a fluid
dispensing, preferably formed from a synthetic material
by injection stretch blow-moulding; said fluid dispensing
container is provided with fluid for dispensing; said sec-
ond container is filled with compressed air and the closure
for the bottom opening is mounted in the bottom opening
of the second container.

[0061] In afinal aspect, the invention provides in uses
of a pressure control device and system according to an
embodiment of the invention. A pressure control system
according to an embodiment of the invention can be used
as a shaving cream dispenser, an air freshener dispens-
er, deodorant dispenser, spray paint dispenser.

[0062] The examples which follow illustrate the inven-
tion without limiting it.

[0063] A first embodiment of a pressure control device
(1) according to the invention is provided in Figures 1
(open position) and 3 (closed position). The pressure
control device (1) for maintaining a constant predeter-
mined pressure in a fluid container (not depicted) com-
prises a container shaped wall in the form of a cylinder
(40) having an open end and a closed end, and a stopper
(8) movable within said cylinder (40) to define a first
chamber (4). A second chamber (3) is encompassing the
cylinder (40) of the first chamber (4). It is fillable with a
gas, preferably compressed air, whichin use has a higher
pressure than the pressure in the fluid container (not de-
picted). At least one fluid connection (9) is provided be-
tween the second chamber (3) and the fluid container. A
closing member (7) movable relative to the first chamber
(4) for releasing and closing said fluid connection (9) is
provided between the second chamber (3) and the fluid
dispensing container. The position of the closing member
(7) relative to the second chamber (3) is at least depend-
enton the prevailing pressure in the fluid dispensing con-
tainer and the prevailing pressure in the first chamber
(4). In use the fluid connection (9) is released when the
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pressure in the fluid dispensing container decreases be-
low the predetermined pressure, so that gas flows from
the second chamber (3) to the fluid dispensing container
and the pressure in the fluid dispensing container in-
creases until the fluid connection (9) is closed by the clos-
ing member (7) as a result of the increased pressure in
the fluid dispensing container. Said fluid connection (9)
is characterized by an opening in the wall of the second
chamber (3) facing the fluid container and said fluid con-
nection (9) is provided with a circumferential protrusion
(6) extending from the outer side of the wall towards the
fluid dispensing container by a height H of 0.1-2.0 mm.

[0064] As depicted in Figure 5, the system comprises
a bottom plate (depicted in black; 2), a pressure container
or reservoir (3) with a collecting basin (depicted as trans-
parent; 40) and a form fitting stopper (depicted in white;
8). Parts and where they are located: operation guidance
chamber: =the complete space above the stopper (white
area, ref nr 8); conducting chamber (40): = the space
wherein the stopperis broughtin; pressure(control) room
(4): is part of the conducting chamber (40) and is the
space from the O-ring (in which the stopper is located)
to the bottom of the conducting chamber; pressure res-
ervoir (3): = space between the conducting chamber (40)
and the bottom (2).

[0065] In Figure 6 a three dimensional representation
of the stopper (8) is depicted. The stopper comprises a
neck (34) and collar (15). Beneath the collar (15) a closing
member (7) is provided. At the bottom of the neck (35) a
recess (71) is provided in which an O-ring (5) is provided.
Underneath the collar (15) the neck of the stopper is pro-
vided with three profiled protruding stripes (10). On the
depicted stopper three profiled protruding stripes (10) are
provided on the circumference of the stopper neck (34).
These are placed at a regular distance from each other.
The stopper (8) is executed in plastic. It can be manu-
factured by injection moulding. The O-ring (5), executed
in a silicon, arubber or other elastic and closing material,
is preferably produced simultaneously with the stopper
(8).

[0066] In Figure 7 a three dimensional representation
is provided of the guidance chamber formed by the con-
tainer shaped wall (40) of the pressure reservoir (3). This
is form fittingly executed with the stopper (8) and provides
among other for the receipt of the stopper (8). The guid-
ance chamber (40) is provided with a basin with raised
edge. The edgeis atleast provided with afluid connection
(9). Preferably this air channel is provided with a hollow
needle (26). The hollow needle (26) is slightly protruding
above the edge, for instance 0.3 mm. Alternatively, the
hollow needle (26) can be replace by a small sphere, or
nob/protrusion in the form of a cross section of a sphere,
with opening.

[0067] In case several fluid connections (9) are provid-
ed, then they are preferably equally spread over the cir-
cumference of the chamber rim (17). The fluid connec-
tions (9) connect the volume of the pressure chamber
with the volume of the operation guide chamber.
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[0068] Underneath the upper rim (17) the guidance
chamber is provided with a collar with grooves (11).
These are form fittingly executed with the protruding
stripes (10) on the stopper (8). When the stopper is shift-
ed inthe guidance chamber (40) and the stopperis turned
60°, the receiving means (11) serve as channels to take
on the ribs/protruding stripes (10) on the stopper collar.
After a 60° turn in case of three ribs equally divided on
the stopper collar, the stopper is fixed by the bumper (12).
[0069] The stopper (8) in the guidance chamber (40)
acts as a piston. Compared to the old system, the piston
is carried out larger that the valve (stem/O-ring) in the
old system of the prior art. This has the advantage that
relative to the surface less friction resistance is carried
out on the O-ring (5). This cannot buckle, the system is
more robust, less critical.

[0070] InFigure 8 aguidance chamber (40) is depicted
provided with the stopper (8). The hollow needle (26)/
fluid connection (9) is free. Under the stopper a volume
of compressed air is located. Air can flow freely from the
pressure container (3) to the working pressure chamber.
[0071] InFigure Q@ aguidance chamber (40)is provided
wherein the stopper (8) is completely contained. Thisrep-
resent the closed position. As one can see, the closure
ring (5), in this case an O-ring, contacts the needle and
closes this off.

[0072] In Figure 10 a cross section is provided of the
situation depicted in Fig 8. On this Figure one can see
well how the hollow needle (26) slightly protrudes from
de rim (17) of the chamber, how it is positioned in the
fluid connection (9) that connects the pressure container
(3) and the working pressure chamber.

[0073] In Figure 11 a cross section is provided of the
situation depicted in Fig 9. Here one can see how the
hollow needle (26), in closed position of the chambers,
is closed off. In addition one can see how the protru-
sion/bumper (12) on the inside of the rim (17), serves as
a brake for the protrusion on the neck of the stopper (8).
[0074] The O-ring provides for closing of the stopper
on the side. This provides for air remaining stored under-
neath the stopper (8) and being compressed there. The
O-ring can be separately applied at assembly of the sys-
tem or it can be sprayed on during the injection moulding
production process. The ribs (44-46) on the side walls of
the stopper collar provide for positioning and guidance
of the stopper (8) in the guidance chamber (40).

[0075] Preferably an edge or knife (13) are additionally
provided on the rim of the guidance chamber in the di-
rection of the stopper, as depicted in Figures 12-14; 2
and 4. A cross section and detail are provided In Figures
14 (open position) and 15 (closed position). It can also
be seen that the needle protrudes as much as the pointy
edge (13). In closed position the protruding edge (13)
provides for a seal between the guidance chamber (40)
and the working pressure chamber and additional pro-
tection after a potential pressure loss compared to the
O-ring (and compared to the pressure control chamber;
4).
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[0076] If the O-ring is damaged, the pressure control
device is still open, unlike the prior art system. With dam-
age to the O-ring, air leaks slowly under the stopper (8).
An empty pressure control chamber (4) cannot provide
a pushing effect any more.

[0077] With the mechanism of the invention, a small
pressure difference on the outside of the pressure control
chamber is still sufficient to lift the stopper. In the prior
art system the valve no longer functions in case of a small
damage or slightest defect/malfunction causing the dis-
penser to become unusable. With the new system the
dispenser remains usable.

[0078] Figure 12, provides a view on a magnified pro-
truding ridge (13) on the guidance chamber. On can see
the protruding hollow needle (26). In addition one can
see the grooves/receiving means (11) on the inner side
of the guidance chamber which are provided to take on
the ribs/protruding stripes (10) on the stopper collar after
the stopper is shifted in the guidance chamber and turned
60°. The guidance chamber (40) is sufficiently broad for
the stopper (8) to move back and forth and to provide a
suctioning function. By means of the 60 degree turn the
stopper can no longer detach from the basin. With a
smooth edge, potentially without interruptions) this can
also be obtained and potentially function as a click sys-
tem.

[0079] The functioning of the pressure control device
(1) according to an embodiment of the invention is further
illustrated by means of the schematic drawings provided
in Figures 1 to 4.

[0080] Through the opening in the bottom (41) air is
brought into the pressure container (3) to a pressure of
around 7 bar. By means of the fluid communication fluid
connection 9, provided with a hollow needle (26) protrud-
ing above the rim (6), air flows from the pressure control
container (3) to the working pressure chamber (50) where
an air pressure is build up. When the desired setting is
obtained, and the pressure of the pressure container (3)
is approached, then the air pushes on the stopper (8)
provided in the guidance chamber (4). The stopper (8)
moves towards the direction of the pressure container.
When the closure member (7) touches the extending
edge of the pressure container (3), the needle (6) and
the fluid connections (9) are closed off. The opening in
the bottom closure is closed with a rubber stopper (1).
[0081] Uponactuation ofthe spray bottle, fluid escapes
from the container storage. Under pressure of the air the
movable cap, movestowards the dispenseropening. The
pressure in the working pressure chamber decreases by
means of the increasing volume. The decreased pres-
sure on the stopper and the compressed air in the pres-
sure control chamber (4) underneath the stopper (8), pro-
vide uplift for the stopper towards the dispenser opening.
The fluid connection (9) opens, air flows from the working
pressure chamber, and pressure is build up. The stopper
(8) moves towards the bottom closure (42) and the work-
ing pressure chamber (3) is closed off again.

[0082] The functioning of the pressure control device
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(1) explained above is further illustrated by means of the
measurement results provided in Figures 16 and 17.
[0083] A working pressureis build up to adesired level,
inthe graph corresponding to about 1.85 bar. The desired
value is obtained by the downward movement. Once the
desired level is obtained, the connection between the
outer- and inner side of the pressure container and the
working pressure chamber closes.

[0084] Whenonereleases pressure or product, the flu-
id communication channel opens and the pressure de-
creases (first downward peak on the graph). When pres-
sure is added, the predetermined pressure is obtained
(second time 1.85 bar) and maintained. This cycle is re-
peated a number of times. On the graph once can see
thatevery time pressure drops, afast build-up of pressure
follows. Every time the predetermined value is obtained
again. In addition a fast build-up of pressure is obtained
(shoulder to the rising peak). This experiment shows the
functioning and repeatability of the pressure building
mechanism. The mechanism does not break down after
(repeated) pressure loss.

[0085] The graph in Fig 17 shows a similar test. The
narrow peaks demonstrate that the cycle of closing is
almost immediately. Pressure is build up to a set pres-
sure. There is an immediate closure (peaks without
shoulder). The difference with the experiment form the
previous graph, is the material choice of the siliconering.
This cannot be too hard, it is preferably elastic. An elastic
material surrounds the needle and closes of well. When
ahardrubberring is used, the system works less precise.
There is still sufficient closure of the needle.

[0086] The opening of the needle is preferably 0.5 mm
in diameter. The smaller the opening the easier it is to
close and the more precise but also the more slowly the
pressure build up.

[0087] Where the prior art prior art system is provided
with a 2.2 bar pressure to be able to supply the desired
1.5 bar pressure for product such as raiser foam, a pres-
sure of 1.5 bar is sufficient in the present system. There
is no need for a margin.

[0088] Where the prior art system is limited to at most
3 bar pressure, more pressure can be provided in the
new system. This can provide access to new applica-
tions. The parts are preferably carried out in a plastic,
more preferably PET (polyethylene terephthalate). An
embodiment wherein the parts of the pressure control
device are provided in transparent plastic has the advan-
tage that the consumer can see the mechanism when
using the pressure control system. The needle is alter-
natively in metal.

[0089] Figures 18-20 show further embodiments of a
pressure control device according to the invention.
[0090] Figure 18 shows an alternative pressure control
device with click-in mechanism made possible by use of
a quad-ring. By the term "quad-ring" as used herein is
meant a solid elastomeric ring seal with a four-lobed
cross-section, also known as x-ring.

[0091] The use of a quad-ring is advantageous as the
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four lips create more sealing capacity and at the same
time a groove for lubrication, which is very favourable for
dynamic sealing. The most important advantage is the
high stability for dynamic applications. In the situation
that an O-ring rolls in the groove and creates torsion, a
quad-ring will slide with no negative results. More resist-
ance to spiral failure is provided.

[0092] This embodimentcompared tothe embodiment
depicted in Fig 5, has no protrusions (10) on the neck of
the stopper. The collar serves as guiding means. The
collar now serves the purpose of closure, click-system
and guidance.

[0093] As can be seenin Figure 18, the pressure res-
ervoir (3) is made of transparent plastic in the form of a
bell shape. The wall at the top of the bell has the shape
of a cylindrical container (40). The cylindrical container
has a closed bottom end and an open top end. The cir-
cumference of the top end is provided with a rim from
which teeth-like protrusions extend (70). At the extremi-
ties the teeth-like shapes are slightly thicker. The bell
shaped pressure reservoir has an open bottom end. This
bottom is form fitting with a bottom plate (2). The bottom
plate was fitted into the open bottom end of the bell
shaped pressure reservoir (3). It was laser welded to the
bottom plate. The pressure device is further comprising
a stopper (8) with a collar provided with a flat closure
means executed in an elastomeric material. The neck
(34) of the stopper is provided with halve of an X-ring in
elastomeric material (5). The flat side of the X-ring is po-
sitioned towards the neck of the stopper. The rim part of
the container is provided with a fluid connection (9) con-
necting the inside of the pressure reservoir (3) with the
outside. It is provided with a needle which is slightly pro-
truding from the rim surface. In relation to the teeth-like
protrusions (70), the fluid connection is provided inside
the circle formed by the teeth-like protrusions (70). The
teeth-like shapes provide flexibility for insertion of the
stopper (8). When the stopper (8) is clicked into the cy-
lindrical container the teeth-like shapes (70) slightly bend
outwards and move back into their original position again.
Figure 23 provides sections through the pressure control
device (1) in open (top figure; left) and closed position
(bottom figure; right). The thicker extremities (58) hold
the stopper in place.

[0094] Figure 19 provides an embodiment wherein the
stopper (8) is executed with a collar (15) having three
protrusions (44, 45, 46) that are form fitting with the spac-
ing between the teeth-shaped protrusions (70) on the
open end of the cylindrical container (40). The collar of
the stopper is not provided with an elastomeric sealing
means applied on the circumference of the rim. Instead
it is provided in three parts evenly distributed over the
rim. They are provided as plugs (47, 48, 49) in the collar
of the stopper. The plugs are made from an elastomeric
material.

[0095] Figure 20 provides an embodiment wherein the
stopper (8) is provided with a movable closure ring (7).
Upon positioning of the stopper (8) in the container (40),
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the closure ring (7) closes off the needle. Product can be
filled in a container with this device, without the risk of
product ending up in the pressure container (3). After
filling with product, the pressure container can be filled
with air. Pressure will build up and the needle (26)/fluid
connection (9) will be freed. Pressure will build up in out-
side the pressure container (3). Once the pressure out-
side the container is larger than in the first chamber (4),
the stopper will be pushed down in the cylinder (40) and
the collar (15) of the stopper (8) will move against the
closurering (7). The closurering is restored in the original
position. It functions like a return mechanism.

[0096] Figures 21 and 22 provide a cross-section of
the embodiments provided in Figures 18 and 19. The
collar of the stopper moves between a position | wherein
it closes off the fluid connection and a position Il where
it is stopped against the thickened rim (58) of the teeth-
like protrusions (70).

[0097] Figure 23 provides a further embodiment of a
compact pressure control device (1). The stopper (8) has
a short neck and is provided with a flat surface elastomer
material (7) on the rim part to act on the fluid connection
(9). On the bottom part of the neck (35), the stopper (8)
is provided with a closure ring, in this case an X-ring (5).
At the open end of the cylindrical container (40), a thick-
ening is provided on the inside (58). This prevents the
stopper from moving passed this obstruction.

[0098] This embodiment is further provided with a so-
called knife (13), a sharp edged protrusion, between the
stopper neck (34) and the fluid connection (9). It has an
equal height H as the protrusion (6) surrounding the fluid
connection (9). It provides protection.

[0099] Figures24-27 provide pressurized fluid contain-
ers (60) comprising a pressure control device (1) accord-
ing to an embodiment of the invention and a fluid dis-
pensing valve (51). The pressure control system (100)
is further provided with either a dip-tube (68) or movable
piston (52) with ribs (53-57). The bottom openings (41)
are provided with Nicholson plugs (42). The bottom
plates in Figures 24-26 are curved and provided with di-
viders (69). This is especially advantageous for being
resistant to deformations when holding pressurized air.
As can be seen in Figures 26 and 27, the dip-tube can
be provided to reach all the way to the bottom plate (2).
The dimensions of the pressurereservoir can be adjusted
such that it can be surrounded by fluid. This gives the
impression to the consumer that the container is fully
used (Figure 27). From Figure 24 it can be seen that the
stopper can be provided so that it fits with the indentation
(65) in the movable piston (52). This has for effect that a
compact stack can be provided. It provides for optimal
use of space for holding product. The pressure control
systems of Fig 24-27 are further provided with a dispens-
ing valve (50) and spray head with dispensing opening
(64).

[0100] Figures28-30 provide individual parts of a pres-
sure control device (1) before assembly.

[0101] Figure 28 depicts a bell shaped pressure res-
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ervoir (3) with a form fitting bottom plate (2) with a central
bottom opening (41) and radiating from the central open-
ing are dividers (69). The upper side of the bell shape is
provided with tooth-shaped protrusions (70). These pro-
trusions are circumferential to the opening of a cylindrical
container (40). On the inward rim part is an opening (9)
connecting the inner part of the pressure reservoir (3)
with the outside. Also provided is a stopper (8) provided
at the bottom with an X-ring (5). The stopper (8) has a
collar (15) from which three protrusions (44-46) are ex-
tending radially outward. These serve for positioning of
the stopper (8). In the stopper rim are provided three
elastomer plugs (47, 48, 49). The stopper (8) should be
positioned so that at least one of the plugs (47) can act
on the opening in the rim of the pressure reservoir (3).
[0102] Figure 29 provides parts for the assembly of a
pressure control device (1), comprising a stopper inter-
mediate part, cylinder with two open ends and a bottom
plate. The inner part of the bottom plate is form fitting
with the opening of the cylinder. The outer part of the
bottom plate is form fitting with the opening of the fluid
container (not depicted). The cylinder was obtained from
stretch blow moulding. After the process the part is cut
twice to adjust the length to the required size. The orien-
tation of the stretched material during the blowing proc-
ess leads to a higher crystalline structure which gives
high strength and good gas barrier properties.

[0103] Figure 30 provides a compact pressure control
device, comprising astopper with short neck, a bellshape
pressure reservoir (3) that encompasses a cylindrical
container (40). On the rim of the bell shape and container
are provided three fluid openings (6, 6’, 6") surrounded
by three protrusions. A bottom plate (2) is provided com-
prising a plug (42) that closes of a central bottom opening
(41). Radially extending from the central opening are
plate dividers (69). The bottom plate (2) is form fitting
with the opening of the pressure reservoir (3).

[0104] Figures 31-34 provide several stopper (8) ar-
rangements that can be advantageously used in pres-
sure control devices according to the invention.

[0105] The stopper in Figure 31 is provided with two
O-rings. (7, 5). The collar of the stopper is provided with
a first O-ring (7) to act on the fluid connection (9). The
bottom part of the stopper is provided with a recess to
take up the second O-ring (5) for sealing of the first cham-
ber (4).

[0106] The stopper in Figure 32 has a short neck. It is
provided in the bottom part with half of an X-ring, the flat
surface side facing the stopper neck. The rim part of the
stopper is provided with a flat surfaced elastomeric ma-
terial.

[0107] The stopper (8) in Figure 33 is provided in the
bottom part with half of an X-ring (5). The rim part of the
stopper is provided with three plugs of an elastomeric
material, located evenly spread over the circumference
of the rim part. From the rim part are radially protruding
three extensions which serve for the positioning of the
stopper so the plugs may act on at least one fluid com-
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munication channel between the pressure container (3)
and outside.

[0108] The stopperin Figure 34 is provided with a pro-
trusion on the neck part of the stopper. On this protrusion
aflat surfaced ring of elastomericring is resting. This ring
will shift to the bottom side of the stopper rim upon inser-
tion of the stopper into the pressure container and closing
of that container.

[0109] Figure 35 provides a schematic representation
of a pressure control system (100), comprising a fluid
container (50) for holding pressurized fluid, a movable
piston (52) with ribs (53, 54, 55, 56, 57), the central part
of the piston (52) lying on the central opening of a stopper
(8) with short neck. The piston is configured such that it
rests on the shoulder of the pressure cylinder (3) and
does not prematurely close-off the fluid connection (9).
The stopper neck is provided with an X-ring (5) enclosed
in a cylindrical container (40) thereby providing a first
chamber (4). The cylindrical container is part of the wall
of a pressure cylinder (3) holding pressurized air. In the
wall, in the upper part facing towards the fluid container
and piston, is a fluid opening provided with a needle that
is slightly protruding from the pressure cylinder wall. The
protrusion and opening are covered by a layer of elas-
tomer material as closing member (7) provided on the
rim part of the stopper (8) facing the opening (9). In closed
position, the elastomer material (7) acts on the opening
(8) and closes it. The bottom plate (2) of the pressure
container is curved. It is form fitting with the opening of
the pressure container (3). Where material is overlap-
ping, the bottom plate is welded to the pressure container
(3). The central opening (41) of the bottom plate (2) is
closed off with a Nicholson plug (42). The bottom plate
is provided with dividers (69).

[0110] Figure 36 provides a schematic representation
of a pressure control system (100), comprising a pres-
sure control device (1) thatis open. The stopper provided
here has a longer neck (8). In its rim part it is provided
with a plug (47) that can act on the protrusion (6) and
opening (9) between the pressure container (3) and out-
side facing the movable piston (52). The piston is con-
figured such that it rests on the thickened rim (58) of the
teeth-like protrusions (70). In this way, it cannot push the
stopper inside thereby prematurely closing off the fluid
connection (9).

Claims

1. A pressure control device (1) for maintaining a con-
stant predetermined pressure in a fluid container (50,
60)whichis arranged for dispensing a fluid contained
in the container from the fluid container at said pres-
sure, the pressure control device (1) comprising
a cylinder (40) having an open end and a closed end,
and a stopper (8) movable within said cylinder (40)
to define a first chamber (4),

a second chamber (3) encompassing the cylinder
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(40) of the first chamber (4), the second chamber (3)
fillable with a gas which in use has a higher pressure
than said pressure in the container (50, 60),

at least one fluid connection (9) between the second
chamber (3) and the container (50, 60), and a closing
member (7) movable relative to the cylinder (40) for
releasing and closing said fluid connection (9) be-
tween the second chamber (3) and the fluid dispens-
ing container (50, 60) depending on the position of
the closing member (7) relative to the first chamber
4),

the position of the closing member (7) relative to the
second chamber (3) being at least dependent on the
prevailing pressure in the fluid dispensing container
(50, 60) and the prevailing pressure in the first cham-
ber (4),

while in use the fluid connection (9) isreleased when
the pressure in the fluid dispensing container (50,
60) decreases below the predetermined pressure,
so that gas flows from the second chamber (3) to the
fluid dispensing container (50, 60) and the pressure
in the fluid dispensing container (50, 60) increases
until the fluid connection (9) is closed by the closing
member (7) as a result of the increased pressure in
the fluid dispensing container (50, 60),
characterized in that, said fluid connection (9) is an
opening in the wall of the second chamber (3) facing
the fluid dispensing container (50, 60) and said fluid
connection (9) is provided with a circumferential pro-
trusion (6, 16, 26) extending from the outer side of
the wall (17) towards the fluid dispensing container
(50, 60); preferably extending by a height Hof 0.1-2.0
mm.

The pressure control device (1) according to claim
1, wherein said stopper (8) comprises a collar (15)
provided with an elastomer material for actuating
said circumferential protrusion (6, 16, 26).

The pressure control device (1) according to claim
1 or 2, wherein said circumferential protrusion (6) is
formed by a hollow needle (26) inserted in the fluid
connection (9) or is formed by a knob (16) with an
opening in communication with said fluid connection

9).

The pressure control device (1) according to any of
claims 1 to 3, wherein said wall (17) of the first cham-
ber facing the fluid container is provided with a knife-
shaped protrusion (13) arranged concentrically
around the container of the first chamber (4) and
positioned between the container wall and said fluid
connection (9) and the protrusion is of equal height
as the annular protrusion (6) of the fluid connection

9).

The pressure control device (1) according to any of
claims 1 to 4, wherein said first chamber (4) has a
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12.
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diameter of 15.0-30.0 mm and/or said stopper (8)
from said first chamber (4) has a height (h) of
5.0-15.0 mm.

The pressure control device (1) according to any of
claims 1 to 5, wherein the stopper (8) is comprising
a neck (34) and collar (15), the bottom part (35) of
the neck being provided with a sealing material (5),
preferably an O-ring or X-ring.

The pressure control device (1) according to claim
6, wherein the neck (34) is provided with two or more
protrusions (10, 10), preferably equally divided over
the circumference of the neck (34), and the container
is provided with receiving means (11) for said two or
more protrusion (10, 10°), such that the stopper (8)
can move between a first position (I) wherein the
closing member (7) closes off the fluid connection
(9) and a second position (II) wherein the closing
member (7) opens the fluid connection (9).

The pressure control device (1) according to any of
claims 1 to 7, wherein the first (4) and second cham-
ber (3) are of plastic, preferably polyethylene tereph-
thalate (PET) or polyethylene furanoate (PEF).

A pressure control system (100) comprising a fluid
dispensing container (50, 60) and a pressure control
device (1) according to any of claims 1-8.

The pressure control system (100) according to
claim 9, wherein the fluid dispensing container (50)
has a dispensing opening with a dispensing valve
(51), and a movable piston (52) is provided in the
container between the pressure control device (1)
and the dispensing opening, which movable piston
(52) is separating the fluid and the gas, and which
is movable towards the dispensing opening by the
excess pressure prevailing in the fluid dispensing
container (50); preferably the movable piston (52) is
designed as a dome with annular ribs (53, 54).

The pressure control system (100) according to
claim 9, wherein the container (60) has a dispensing
opening (61) with a dispensing valve (62), and a dip-
tube (68) is provided from the entry of the dispensing
valve (62) to the upper end of the pressure control
device (1), in order to dispense the fluid through the
dip-tube (68) by the excess pressure prevailing in
the container.

Method for manufacturing a pressure control device
(1) according to any of claims 1 to 8, comprising the
steps of:

- forming out of a synthetic material of high sta-
bility against deformation by pressure, said sec-
ond chamber (3) with a cylinder shaped wall (40)
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forreceiptofastopper (8) provided with a closing
member (7) to define a first chamber (4),

- providing said second chamber (3) with a fluid
connection (9) and a bottom opening (41) clos-
able with a closure (42),

-inserting in the cylinder shaped wall (40) of said
second chamber said stopper (8) to define afirst
chamber (4),

- mounting the stopper (8) and closing member
(7) with respect to the fluid connection (9) such
that the communication between the second
chamber (3) and outside can be closed;

characterized in that, said fluid connection (9) is an
opening in the wall of the second chamber (3) facing
the fluid dispensing container (50, 60) and said fluid
connection (9) is provided with a circumferential pro-
trusion (6, 16, 26) extending from the outer side of
the wall (17) towards the fluid dispensing container
(50, 60); preferably extending by a height Hof 0.1-2.0
mm.

Method according to claim 12, wherein the second
chamber (3) is obtained by injection moulding.

Method for manufacturing a pressure control system
(100) according to any of claims 9 to 11, wherein a
pressure control device (1) manufactured according
to claim 12 is positioned inside a fluid dispensing
container (50, 60); preferably formed from a synthet-
ic material by injection stretch blow-moulding, said
fluid dispensing container (50) is provided with fluid
for dispensing, said second container (3) is filled with
compressed air and the closure (42) for the bottom
opening is mounted in the bottom opening (41) of
the second container (3).

Method for manufacturing a pressure control system
(100) according to claim 14, wherein said fluid dis-
pensing container (50, 60) and said pressure control
device (1) are joined by laser welding.

Use of a pressure control system (100) according to
any of claims 9-11, as shaving cream dispenser, air
freshener dispenser, deodorant dispenser, spray
paint dispenser.

Patentanspriiche

1.

Eine Drucksteuervorrichtung (1) zur Beibehaltung
eines konstanten voreingestellten Drucks in einem
Fluidbehalter (50, 60), der angeordnet ist um ein in
dem Behélter enthaltenes Fluid aus dem Fluidbehal-
ter bei diesem Druck abzugeben, wobei die Druck-
steuervorrichtung (1) besteht aus

einem Zylinder (40) mit einem offenen und einem
geschlossenen Ende, und einem Stopsel (8), der im
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besagten Zylinder (40) bewegbar ist, um eine erste
Kammer zu definieren (4),

eine zweite Kammer (3) die den Zylinder (40) der
ersten Kammer (4) umfasst, wobei die zweite Kam-
mer (3) mit einem Gas befilllbarist, das im Gebrauch
einen hoheren Druck hat als der besagte Druck in
dem Behalter (50, 60),

mindestens eine Fluidverbindung (9) zwischen der
zweiten Kammer (3) und dem Behalter (50, 60), und
ein gegenlber dem Zylinder bewegliches Ver-
schlussteil (7) zur Freigabe und zum Verschluss der
besagten Fluidverbindung (9) zwischen der zweiten
Kammer (3) und dem Fluidabgabebehalter (50, 60)
in Abhangigkeit von der Position des Verschlussteils
(7) relativ zur ersten Kammer (4),

wobei die Position des Verschlussteils (7) relativ zur
zweiten Kammer (3) zumindest von dem herrschen-
den Druck im Fluidabgabebehalter (50, 60) und dem
herrschenden Druck in der ersten Kammer (4) ab-
hangt,

wahrend im Gebrauch die Fluidverbindung (9) frei-
gegeben wird, wenn der Druck in dem Fluidabgabe-
behalter (50, 60) unter den festgelegten Druck sinkt,
so dass Gas von der zweiten Kammer (3) zu dem
Fluidabgabebehalter (50, 60) stréomt und der Druck
im Fluidabgabebehalter (50, 60) ansteigt, bis die Flu-
idverbindung (9) durch das Verschlussteil (7) infolge
des gestiegenen Drucks im Fluidabgabebehalter
(50, 60) geschlossenist, dadurch gekennzeichnet,
dass die besagte Fluidverbindung (9) eine Offnung
in der Wand der zweiten Kammer (3) ist die zum
Fluidabgabebehalter (50, 60) hinzeigt und die be-
sagte Fluidverbindung (2) mit einem umlaufenden
Uberstand (6, 16, 26) versehen ist, der sich von der
auReren Seite der Wand (17) im Richtung der Flui-
dabgabebehalter (50, 60) erstreckt; vorzugsweise in
einer Héhe H von 0,1 bis 2,0 mm.

Drucksteuervorrichtung (1) nach Anspruch 1, wobei
der besagte Stopsel (8) einen Kragen (15) aufweist,
der mit einem Elastomermaterial versehen ist zur
Betitigung des umlaufenden Uberstandes (6, 16,
26).

Drucksteuervorrichtung (1) nach Anspruch 1 oder 2,
wobei der umlaufende Uberstand (6) durch eine in
die Fluidverbindung (9) eingesetzte Hohlnadel (26)
gebildet wird, oder durch einen Knopf (16) mit einer
mit dem Fluidverbindung (9) stehenden Offnung ge-
bildet ist.

Drucksteuervorrichtung (1) nach einem der Anspru-
che 1 bis 3, wobei die besagte Wand (17) der ersten
Kammer, die dem Fluidbehalter zugewandst ist, mit
einem messerformigen Uberstand (13) versehen ist,
der konzentrisch um den Behalter der ersten Kam-
mer (4) angeordnet und zwischen der Behalterwand
undder besagten Fluidverbindung (9) positioniertist,
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und der Uberstand gleich groR wie der ringférmige
Uberstand (6) der Fluidverbindung (9) ist.

Drucksteuervorrichtung (1) nach einem der Anspri-
che 1 bis 4, wobei die besagte erste Kammer (4)
einen Durchmesservon 15,0 - 30,0 mm hat und/oder
der besagte Stopsel (8) der besagten ersten Kam-
mer (4) eine Héhe (h) von 5,0 - 15,0 mm hat.

Drucksteuervorrichtung (1) nach einem der Anspri-
che 1 bis 5, wobei der Stdpsel (8) aus einem Hals
(34) und einem Kragen (15) besteht, und der untere
Teil (35) des Halses mit einem Dichtmaterial (5), vor-
zugsweise einem O-Ring oder X-Ring, versehen ist.

Drucksteuervorrichtung (1) nach Anspruch 6, wobei
der Hals (34) mit zwei oder mehr Uberstanden (10,
10’) versehen ist, vorzugsweise gleichmanig verteilt
Uber den Umfang des Halses (34), und der Behalter
mit Aufnahmevorrichtungen (11) fir zwei oder mehr
Uberstande (10, 10’) versehen ist, sodass der Stép-
sel (8) zwischen einer ersten Position (1), bei der das
Verschlussteil (7) die Fluidverbindung (9) ver-
schliet und einer zweiten Position (Il), bei der das
Verschlussteil (7) die Fluidverbindung (9) 6ffnet, be-
wegt werden kann.

Drucksteuervorrichtung (1) nach einem der Anspri-
che 1 bis 7, wobei die erste (4) und zweite Kammer
(3) aus Kunststoff, vorzugsweise Polyethylentereph-
thalat (PET) oder Polyethylenfuranoat (PEF), be-
steht.

Ein Drucksteuersystem (100) bestehend aus einem
Fluidabgabebehalter (50, 60) und einer Drucksteu-
ervorrichtung (1) nach einem der Anspriiche 1 bis 8.

Drucksteuersystem (100) nach Anspruch 9, wobei
der Fluidabgabebehalter (50) eine Abgabedffnung
mit einem Abgabeventil (51) hat, und sich ein be-
weglicher Kolben (52) im Behéalter zwischen der
Drucksteuervorrichtung (1) und der Abgabedffnung
befindet, wobei der Kolben (52) das Fluid und das
Gas voneinander trennt, und der vom herrschenden
Uberdruck, der im Fluidabgabebehalter (50)
herrscht, zur Abgabedffnung hin bewegt werden
kann; vorzugsweise ist der bewegliche Kolben (52)
als Kuppel mit Ringrippen (53, 54) konstruiert.

Drucksteuersystem (100) nach Anspruch 9, bei dem
der Behalter (60) eine Abgabedtffnung (61) mit einem
Abgabeventil hat (62), und ein Tauchrohr (68) vom
Eingang des Abgabeventils (62) zum oberen Ende
der Drucksteuervorrichtung (1) gefuhrt wird, um das
Fluid mithilfe des im Behalter herrschenden Uber-
drucks durch das Tauchrohr (68) abzugeben.

Ein Verfahren zur Herstellung einer Drucksteuervor-
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richtung (1) nach einem der Anspriche 1 bis 8, mit
den Schritten:

- das Ausbilden aus einem synthetischen Mate-
rial mit hoher Stabilitdt gegen Verformung durch
Druck, der zweiten Kammer (3) versehen mit
einer zylinderférmigen Wand (40) zum Aufneh-
men eines mit einem Verschlussteil (7) verse-
henen Stdpsels (8) zur Definition einer ersten
Kammer (4),

- Versehen der besagten zweiten Kammer (3)
mit einer Fluidverbindung (2) und einer Boden-
offnung (41), die mit einem Verschluss (42) ver-
schlieRbar ist,

- Einflhren des Stdpsels (8) in die zylinderfor-
mige Wand (40) der besagten zweiten Kammer,
um eine erste Kammer (4) zu definieren,

- die Anbringung des Stopsels (8) und des Ver-
schlussteils (7) im Zusammenhang mit der Flu-
idverbindung (9), sodass die Kommunikation
zwischen der zweiten Kammer (3) und der Au-
Renseite geschlossen werden kann;

dadurch gekennzeichnet, dass die besagte Fluid-
verbindung (9) eine Offnung in der Wand der zweiten
Kammer (3) ist, die zum Fluidabgabebehalter (50,
60) hinzeigt und die besagte Fluidverbindung (9) mit
einem umlaufenden Uberstand (6, 16, 26) versehen
ist, der sich von der duReren Seite der Wand (17)
im Richtung der Fluidabgabebehalter (50, 60) er-
streckt; vorzugsweise in einer Héhe H von 0,1 bis
2,0 mm.

Verfahren nach Anspruch 12, wobeidie zweite Kam-
mer (3) durch Spritzgiessen erhalten wird.

Verfahren zur Herstellung eines Drucksteuersys-
tems (100) nach einem der Anspriiche 9 bis 11, wo-
bei die Drucksteuervorrichtung (1) hergestellt ge-
maRk Anspruch 12 an der Innenseite des Fluidabga-
bebehalters (50, 60) positioniert ist; vorzugsweise
geformt aus einem synthetischen Material durch
Spritzstreckblasformen, und der besagte Fluidabga-
bebehalter (50) mit Fluid zur Abgabe gefllllt ist, der
besagte zweite Behalter (3) mit Druckluft beflllt wird
und der Verschluss (42) fur die Bodendffnung in der
Bodendffnung (41) des zweiten Behalters (3) ange-
bracht ist.

Verfahren zur Herstellung eines Druckregelsystems
(100) nach Anspruch 14, wobei der Fluidabgabebe-
halter (50, 60) und die Drucksteuervorrichtung (1)
durch LaserschweilRen verbunden werden.

Verwendung eines Druckregelsystems (100) nach
einem der Anspriche 9 bis 11, als Rasiercreme-
Spender, Lufterfrischer-Spender, Deodorant-Spen-
der, Spritzlack-Spender.
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Revendications

Un dispositif de régulation de pression (1) pour le
maintien d’'une pression constante prédéfinie dans
un conteneur de fluide (50, 60) aménagé pour la dis-
tribution d’un fluide inclus dans le conteneur a partir
du conteneur de fluide a ladite pression, dans lequel
le dispositif de régulation de pression (1) comprend
un cylindre (40) avec une extrémité ouverte et une
extrémité fermée, et un bouchon (8) mobile dans le-
dit cylindre (40) ainsidéfinissantune premiére cham-
bre (4),

une deuxieme chambre (3) enveloppant le cylindre
(40) de la premiére chambre (4), la deuxiéme cham-
bre (3) pouvant étre remplie d’un gaz qui, en utilisa-
tion, a une pression supérieure a ladite pression
dans le conteneur (50, 60),

au moins une connexion fluide (9) entre la deuxiéme
chambre (3) et le conteneur (50, 60), et un moyen
d’obturation (7) mobile par rapport au cylindre (40)
pour la libération et I'obturation de ladite connexion
fluide (9) entre la deuxiéme chambre (3) et le con-
teneur de distribution de fluide (50, 60) dépendant
de la position du moyen d’obturation (7) par rapport
a la premiére chambre (4),

la position du moyen d’obturation (7) par rapport a
la deuxieme chambre (3) étant dépendant au moins
de la pression régnante dans le conteneur de distri-
bution defluide (50, 60) et la pression régnante dans
la premiére chambre (4),

la connexion fluide (9), en utilisation, étant libérée
lorsque la pression dans le conteneur de distribution
de fluide (50, 60) diminue en-dessous la pression
prédéfinie, de sorte que le gaz coule de la deuxiéme
chambre (3) au conteneur de distribution de fluide
(50, 60) et la pression dans le conteneur de distri-
bution de fluide (50, 60) augmente jusqu’a ce que la
connexion fluide (9) soit obturée par le moyen d’ob-
turation (7) suite a la pression augmentée dans le
conteneur de distribution de fluide (50, 60),
caractérisé en ce que la connexion fluide (9) est
uneouverture dans la paroide la deuxieme chambre
(3) face au conteneur de distribution de fluide (50,
60) et ladite connexion fluide (9) est prévue d’une
protubérance (6, 16, 26) circonférentielle s’étendant
de I'extérieur de la paroi (17) vers le conteneur de
distribution de fluide (50, 60); de préférence ayant
une hauteur de 0,1 3 2 mm.

Le dispositif de régulation de pression (1) suivant la
revendication 1, dans lequel ledit bouchon (8) com-
prend une collerette (15) prévue d’'un matériel élas-
tomeére pour I'actuation de la protubérance circonfé-
rentielle (6, 16, 26).

Le dispositif de régulation de pression (1) suivant la
revendication 1 ou 2, dans lequel la protubérance
circonférentielle (6) est formée d’une aiguille creuse
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(26) introduite dans la connexion fluide (9) ou est
formée par un bouton (16) avec une ouverture en
communication avec ladite connexion fluide (9).

Le dispositif de régulation de pression (1) suivant
une desrevendications 1a 3, dans lequel ladite paroi
(17) de la premiére chambre face au conteneur de
distribution de fluide est prévue d’une protubérance
en forme de couteau (13) arrangée de fagon con-
centrique autour du conteneur de la premiére cham-
bre (4) et positionnée entre la paroi de conteneur et
ladite connexion de fluide (9) et la protubérance a la
méme hauteur que la protubérance annulaire (6) de
la connexion fluide (9).

Le dispositif de régulation de pression (1) suivant
unedesrevendications 1a4,dans lequella premiére
chambre (4) a un diamétre de 15,0 & 30,0 mm et/ou
ledit bouchon (8) de ladite premiére chambre (4) a
une hauteur (h) de 5,0 a 15,0 mm.

Le dispositif de régulation de pression (1) suivant
unedesrevendications 1a5,danslequelle bouchon
(8) comprend un cou (34) et collerette (15), la partie
inférieure (35) du cou étant prévue d’'un matériel
d’étanchéité (5), de préférence un joint torique ou un
anneau en X.

Le dispositif de régulation de pression (1) suivant la
revendication 6, dans lequel le cou (34) est prévu de
deux ou plusieurs protubérances (10, 10°), de pré-
férence distribuées de fagon égale sur la circonfé-
rence du cou (34), et le conteneur est prévu de
moyens de réception (11) pour lesdites deux ou plu-
sieurs protubérances (10, 10’), de sorte que le bou-
chon (8) puisse passer entre une premiere position
(I), dans lagquelle le moyen d’obturation (7) obture la
connexion fluide (9), et une deuxiéme position (ll)
dans laquelle le moyen d’obturation (7) ouvre la con-
nexion fluide (9).

Le dispositif de régulation de pression (1) suivant
unedesrevendications 1a7,danslequella premiére
(4) et la deuxiéme chambre (3) sont faites de plas-
tique, de préférence de polyéthyléne téréphtalate
(PET) ou de polyéthyléne furanoate (PEF).

Un systéme de régulation de pression (100) com-
prenant un conteneur de distribution de fluide (50,
60) et un dispositif de régulation de pression (1) sui-
vant une des revendications 1 a 8.

Le systéeme de régulation de pression (100) suivant
la revendication 9, dans lequel le conteneur de dis-
tribution de fluide (50) comprend une ouverture de
distribution avec une valve doseuse (51), etun piston
mobile (52) est prévu dans le conteneur entre le dis-
positif de régulation de pression (1) et 'ouverture de
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distribution, lequel piston mobile (52) sépare le fluide
et le gaz, et qui peut étre déplacé vers l'ouverture
de distribution suite a I'excés de pression régnante
dans le conteneur de distribution de fluide (50); de
préférence, le piston mobile (52) est congu comme
un déme avec des nervures annulaires (53, 54).

Le systéme de régulation de pression (100) suivant
la revendication 9, dans lequel le conteneur (60) a
une ouverture de distribution (61) avec une valve
doseuse (62), et un tube de trempage (68) est prévu
de I'entrée du valve doseuse (62) a I'extrémité su-
périeure du dispositif de régulation de pression (1),
pour distribuer le fluide a travers la tube de trempage
(68) suite a I'excés de pression régnante dans le
conteneur.

Une méthode pour la fabrication d’un dispositif de
régulation de pression (1) suivant une des revendi-
cations 1 a 8, comprenant les phases suivantes :

- le moulage a partir d’'un matériel synthétique
a haute stabilité contre la déformation suite a la
pression, de la deuxi€éme chambre (3) avec une
paroi en forme de cylindre (40) pour laréception
d’un bouchon (8) prévu d’un moyen d’obturation
(7) pour définir une premiére chambre (4),

- la prévision de ladite deuxieme chambre (3)
d’une connexion fluide (9) et d’'une ouverture de
fond (41) qui peut étre fermée par un dispositif
d’obturation (42),

- l'insertion dans la paroi en forme de cylindre
(40) de |adite deuxiéme chambre dudit bouchon
(8) pour définir une premiére chambre (4),

- le montage du bouchon (8) et du moyen d’ob-
turation (7) par rapport a la connexion fluide (9)
de sorte que la communication entre la deuxie-
me chambre (4) et 'extérieur puisse étre fermée;

caractérisé en ce que ladite connexion fluide (9)
est une ouverture dans la paroi de la deuxiéme
chambre (3) face au conteneur de distribution de flui-
de (50, 60) et ladite connexion fluide (9) est prévue
d’une protubérance circonférentielle (6, 16, 26)
s’étendant de I'extérieur de la paroi (17) vers le con-
teneur de distribution de fluide (50, 60); de préféren-
ce ayant une hauteur H de 0,1 a 2,0 mm.

La méthode suivant la revendication 12, dans lequel
la deuxiéme chambre (3) est obtenue par moulage
par injection.

La méthode pour la fabrication d’un systéme de ré-
gulation de pression (100) suivant une des revendi-
cations 9 a 11, dans lequel le dispositif de régulation
de pression (1) fabriqué suivant la revendication 12
est positionné a l'intérieur du conteneur de distribu-
tiondefluide (50, 60); de préférence faitd’'un matériel
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synthétique par le moulage par injection-étirement-
soufflage, ledit conteneur de distribution de fluide
(50) est prévu de fluide pour la distribution, ledit
deuxieme conteneur (3) est rempli d’air comprimé
et le dispositif d’obturation (42) pour I'ouverture de
fond est monté dans l'ouverture de fond (41) du
deuxieme conteneur (3).

La méthode pour la fabrication d’un systéme de ré-
gulation de pression (100) suivant la revendication
14, dans lequel ledit dispositif de régulation de pres-
sion (50, 60) et le dispositif de régulation de pression
(1) sont reliés par soudure au laser.

Une utilisation d’un systéme de régulation de pres-
sion (100) suivant une des revendication 92 11, en
tant que distributeur de créme a raser, distributeur
de désodorisant de locaux, distributeur de désodo-
risant corporel, distributeur de peinture au pistolet.
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EF 3186 163 By

FABALYZO ESZROZ, ADAGOLG, MELY TARTALMAZZA &
CPE NYOMASSZABALYZO ESZKOET B8 GYARTASI ELIARAS

Rrabadalmi igdaypontek

1

srabilyond sakda (1) konstans elbre ktielal nyomds feontartdsda ¢
Aroldban (50, 80), wely ares lott kialakites, hogy a throloban @ \i
ieivsd&&m{ :..}‘j agoha a foly z;:i’é%;té;‘aiébéi neverst nYomAssn, & NyOmasss <Jm=x v

&m-g 3 (\w he ‘ert {404, mely rendethorik spy wyitott vé ‘

Q:‘
vpathatd a nevezett hengeren {*@i‘}tniiii ek

’{Q

A f*’ HE a‘w mi\c» ¥an m;\ {x%?

\,m: mdsodik kavra {3), mety kortiolell ax oled kamea (4) hongerdt {40}, a masodik
kamra {3) sélthetS ghesal, mebyosh hasandlatban magasahd & nyomdsa, mint a nevesett
r\*{mm a troldhan {30, 603,
legaldtb egy folvaddl kaposolal (8) 8 mdsodik kamwa (3) &5 a throld (30, 63} kaedt, &s
gy zévelem {7}, mely muzgathatt a hengerhes (40} képest a neveastt foly ERUN
kapeselat {9} Kengeddsdre & levdrasdra a misedik kamna (3 s 8 ﬁ“ﬁy&&iﬁii*iﬁi&&:ﬁf{i
tdrold (30, 60) kbztit s dvelom (1) poricidjd] Riggten aw elsd kamrdbue (41 képest,
& f\cn\,iw; ) pozicldis » mbsedik kanudhoz (3} képest iy g legalabb g
falyadd ixﬁﬁﬁgnié trolthan (30, 601 uralkesdtd nyomastl & az elsd kamedban {4
uratkods avorasiol
haszndlat kizben a folyadék kapesolat (8} kienged, mikor a nyomis g folyadékadagols

wroidtan (34, 80) a Mol nyomds ald eslk, {gy & gée Mhramlik a mdsodik knowibol
{3y folyadéhadagold throidha {30, 80} és a oy omds g folyadekadagold tdroldtan (88,
) mognd, miy fulyadek kaposolatat s’Eé} o son zdcka 8 mirelem (M 8 foby Ms}\msgx 3ty
far {:in?\ an {58, 6%3} megnivekedet nyomds sredmiboyekent,
szzsl jellomerve, bogy 3 neveret folyadék i«‘apcw?ﬁ-\ {9) sry nyvitds 2 mdsndik kanws
{3} faldn szomben 8 folvadékadagold throliv ¢z§ {50, 60} 85 & nevesstt .iiﬁ}’ﬁdé}x
kapmoiqi (9% egy kiirkdrds npdivinnyal {8, 16, 38) van slidova, mely 2 f6d (17) ktdes
sldaddiola wiw@e&a&maiv tarald (30, 60} feld tegied; lehetoleg €,1-2,0 mmeex
33! ﬂgaw%g al talnydlva

3
§
X

7

A nyomasssabalyosd ssakiiz (D o 1L igénypont sxerint, shol 2 nevesett dugd (8}
tarialmag ey gallént {15} sgy olusstomer suyaggal Biztosiiva a nevesen korkdeds
nyiivany (&, \{%, 26y ny ;imm-xim hostisdhaz,

A

A nyowdsszabdlyord esekde (1 az L vagy 2. lgdnypont saering, ahol & nevezsit
korkards ayllviay (6) sgy Ureges t {26} dltal van kialakitve a folyadek kaposolatba
{9} itlesztve, vagy sgy gomb (16} dltal van kdalekitva egy nyildssal, mely Kaposolutat
tast @ neverett folvadék kaposolatal (8
A nyomisszabalyosd seekiz {1y az -3 igdnypontok birmelytke serint, shel az elsd
kamrg neveret Bile (17) scemben a folvadék tartdiival sy hde alakd nyilvinayad (13
van elifive, me-&» koncentrikusan van kKalakitva ax elst kamra {4} mrté?ya kil és s
tartaly Tl ¢8 & nevesslt fulvaddl kapeselat (91 kéulitt van elhelyenve & n nytlviny
sgvenld magaasdgd inint & folyadek mg}emm {9} pylivhs nydivinva (8}

A nyomasszabilyozd saekos (yaz I igdnypontok baamelyike sasrint, ahol g

feverel! elsé kamra {4} 13,0-30.8 pun stmdroved romdelkerik dafvagy 8 nevezelt

dugdnek {8) g nwvezelt olsd kamrdtdl (43 5,0-15,0 mun & wagassaga.
L
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& A nyormdsssabilyord exleliz (az 18, igénypantol M;\m*x;\\ srerind, shol a dugd
é\ artatmaz ogy nvakat (34) & gallénd :?”z x ‘uii\ ferndy

wvaggal {51 van Mstosttva, ehetdleg ¢ a ooyttt \ag}-’

y (f/

/,,1

)

A nvomdsszabily z§ \%z\{‘z ai} a {% m,z wfmt STeving, a wE rw\a&. {34} ket vagy
ibb nyvinnysal { SV B BY ‘
kertthorde, ox g tagt ;ix -\-,g*y iw & ';m\-e?t"i;z‘ kel vagy
(b nviivdnyvhos {10, 1 ’kuﬁx\ \mw ei mm g%\\ képes mozognt ax elsé ponieid (),
ahel a shrelom {7} lowdnia n §s3§ adiek kaposolatot *“‘s g8 & mdsedik porfeld (D, shol a
zdrelem {7 nyitia o lvadek &zm solatet {9} koadn

S

ay
S

womdsszabdlyvord eszhiiz (Das 127 igdaypontol binmelyike svering, ahol a2
} s & stk kevara (3 mlanyaghdl van, lehetlleg polistildn-terefialtibdl (PE
gy polistilén-furanedthal {PEF).
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9. Nyomdsezabilyzd rendsser (1001 mely tartalinee Plyaddkadagold trolot (56, 80 s
Ty om;:sbm&eaiwm eszhfizt (1) a2 140 igduyvponiok binmelvike szerind,

18, A nvomdsszabalysd rondszer (100) 8 8. igduypont saoring, ahol o folyaddkadagold

tartdlvnak (50) van egy adagoldnyildsa ey adagold seeleppel {51}, &5 egy mozgathalsd
dugaityt (32) van hiztosiiva s tartidvban a ayomd wz:ﬁvziv 228 gakde '?} &5 4z
adagoldmeilas koedt, owly movpaihatd dumimx {52 elvdlaastia a folyvaddhot Se g
phat, & smely mozgathaid w2 adagoldnyilis feld & mi’»ada‘ka{“n'saia mmi}“t an {30}
urad &n{i& sobrhletny ’*mm s dleal; lehetSleg a morgathard dugattyh {52} dombord

formaitrg legyen tervemve o gydiells bordakkal (53, 343

3
1N

18!

“

& pyomasazabilyed rendsper {1001 8 B, zgam‘%m W saerint, ahol 8 taridhmak (60} van
LRy 3&%@:0;& lasg (613 sgy adagold seeleppel (51, d8 egy mertildest {88} vay

bigtosiiva s ad&mmo swclep (62} bejdratiidt 1 :\vmrz\ms:«:a{?ﬁys:ac‘s ek (1) folsd
vigdhez, annak Srdckében, hogy sdagolia & folyadékot o meetidoatvin (68) kerssatil

g tartdivian uralkodS wWibbletnyvomas .

&
R &0

Hiiards nyomisszabilyozd cankdz (1) gyindsirs uz -8, igdnyponiok brmelylks
seeving, mely tariabnazzs nz algbhi iépﬁ&-?&&if

-~ epy szimtetikos anyag kislakitdsa nagy stabilitiseal wyomds dliall deformdcld
sifery, ne vw&:it dsodik kamra {3) honger alakd Hilal (40 egy dugd (8}
fogadasirs egy sdrelenunel {7} uiié&t\& miely oy olsd kamrat (41 & hatdroz e,
~reverett nuisodil kanea {33 oldtien egy folyadek kapesolattal (3] s epy Bndk
ayilde £41), mely losdchatd epy fedéliel (423,

~ g nevesst sdsodik kamea henger 3,§<;§<u faldha (40) noveret] dugd (8 iles
maely egy & M\ ks mm“ {4} misﬁrm meg,

i@g‘wﬁ;

gzal jellomverve, hogy a novesoll Rolyadék §\<i§‘&<«0§ 1t () egy nyilds o masodik
famrn {3) fabdn spemben g folyadéhadagol throidval {30, § {;j» £5 spy noverett
folyadeék kapesalat {9) egy Kiirkdids ny mvamya} {6, 16, 26) van ellitve, mely g
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AT kitlsd oldalatal s folyaddkadagold throld {38, 601 feld toged,; lehetdleg
%

-2 ramees niagassdngal tilnvliva,

o

13 Eliaras o 12, igdnypont szerind, abol a masodik kamwdhor (3) Bdcoesinidasel jutink
hoe

14 Bljdeds nyvondssenbilyord cendszer (100) gyartisdmm s $-11 igdnypontok bdumelyike

srerint, ahol a 12, fodnvpont spovint gyfrtoll nvonidsasabdiyosd saekds {1}
behelyvezdsre hertidt o folvadd .axisa:\,io throldba {34, 60Y; lehetfleg seintetikus
anvaghal oldnyijtdses frivesfivissgl, noverett olyaddkadagold tatdly (84
foly ah

adélchal van silttva adagolishor, neverstt mdsodik tartdly (33 fd van ©live strfe

z

4)!3.,

levepdvel do o fodél (42)a fenék nyildshos rigeiive lett 3 misodik tantdly (3} fenek
nyilasghan 41

o

{‘si)ﬁ}wva Asdra s 14 igéaypont m}; ahod
601 éx peverell nyomass: abai opd seekde {13
iiw

tgvgzett to médmﬁcxgv?é
e ’zizxmwiww 1ot epvn

16, Myomdsssabdiyosd f\\mi
%\e\mm akrém »add, i
sdagoidként

s{mm hasendlste o o1 L igés‘\vpa;‘;tiﬁ tarmelyike szerint
e trissftdeadagolikent, derndoradagoltdhint, foetékspray-
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