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Description

Field of the Invention

[0001] This invention relates to a valve device for a
drinking container, for example a fizzy drink bottle, feed-
ing bottle, carton, bag, jug, tube, paper beaker or plastic
cup. The invention also relates to a method for using the
valve device.
[0002] The fluid inside the drinking container may be
easy-flowing one, for example milk, juice, fizzy drink or
water, but the fluid may also be a more viscous one, such
as yoghurt, soup, pudding or ice. Carbon dioxide or other
gases may also pressurize the fluid.

Prior Art and Disadvantages of the Prior Art

[0003] According to the prior art, and in addition to or-
dinary caps, there are several types of closing devices
which prevent a fluid from flowing freely from a drinking
container.
[0004] US 5.975.369 and US 5.465.876 disclose ex-
amples of such closing devices. However, in order to
open or close such a device, the user must carry out a
mechanical movement of a closing mechanism provided
in the device. However, such a device provides poor gas
sealing for a pressurized fluid in the drinking container,
for example a carbonated liquid, for example a fizzy drink.
[0005] NO 137258, which corresponds to US
4.135.513, discloses a valve device which could prevent
pressurized liquid from leaking from a drinking container.
However, the device is arranged in such a way that it
enhances a valve-closing force from a possible liquid
overpressure within the drinking container. The valve de-
vice is thus not suitable for containers containing pres-
surized liquid.
[0006] GB 1.453.968 discloses a flow-activated valve
device for a feeding bottle, the purpose of the invention
being, among other things, to minimize the underpres-
sure that a baby has to use to suck out liquid through an
outlet spout of the feeding bottle. The valve device in-
cludes a plate between the outlet spout and the feeding
bottle. The plate is arranged to a vent for the continuous
pressure equalization between the internal cavity of the
bottle and the ambient pressure. The plate is also pro-
vided with an outlet opening and an external flap resil-
iently covering the outlet opening of the plate. The flap
is propped open by the liquid flowing out of the feeding
bottle, after which the flap closes due to its resiliency
when the outflow of liquid ceases. Therefore, such a flap
valve will open to the outflow of liquid if the pressure in
the outlet spout is lower than the pressure inside the feed-
ing bottle, for example if the bottle is held upside down
containing sufficient liquid for the flap valve to open.
Thereby, the valve is pressure-balanced against the
pressure inside the bottle. Due to said vent for continuous
pressure equalization, the valve device cannot be used
to seal against a pressurized liquid in the bottle.

[0007] US 5.607.073 also discloses a valve device for
a feeding bottle. Among other things, the valve device
consists of an underpressure-activated external seat el-
ement resiliently and movably suspended between two
supports within an outlet spout for the bottle. The seat
element is provided with a valve seat covering an outlet
opening of a plate between the feeding bottle and the
outlet spout. When the pressure in the outlet spout is
lower than the pressure inside the feeding bottle, the
valve seat opens to the outflow of liquid. Thereby, the
valve is pressure-balanced against the pressure within
the bottle. Like the device according to GB 1.453.968,
the valve device according to US 5.607.073 will not seal
against pressurized liquids inside the bottle. Moreover,
the latter device does not have any vent through which
the bottle pressure may be balanced against the ambient
pressure. Therefore, as liquid is sucked from the bottle,
a gradually increasing underpressure will be created in-
side the bottle, this forcing the valve seat gradually harder
against said outlet opening, rendering drinking from the
bottle difficult.
[0008] Publications US 2.959.314, US 4.928.836, WO
99/38423 and WO 01/92133 disclose further prior art
closing devices for preventing inadvertent fluid outflow
from a drinking container.

Objective of the Invention

[0009] The objective of the invention is to remedy the
above-mentioned disadvantages of the prior art.
[0010] The present valve device and method are to
prevent the spilling of fluid when a user sucks fluid out
of a drinking container. By means of said device, the
drinking container is sealed automatically when the suc-
tion force from the user ceases.

How to achieve the Objective

[0011] The objective is achieved through features as
specified in the description below and in the following
patent claims.
[0012] Among other things, the invention comprises a
valve device for a drinking container and a method for
the use of the valve device.
[0013] In its position of use the valve is connected to
at least one opening in a wall portion associated with the
drinking container. The wall portion works as a partition
between the interior space of the drinking container and
the external surroundings. Henceforth, the separating
wall portion will be denoted by the simplified term parti-
tion. The partition may form part of the drinking container
itself, or it may form a partition of a cap that is pressure-
sealingly associated with the drinking container. The
valve is arranged to open and close to the outflow of a
fluid from the drinking container, the fluid flowing out of
a downstream drinking opening. Preferably the drinking
opening is arranged to a drinking spout, a drinking straw
or other suitable drinking device. Thereby, the present
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valve device may be releasably arranged relative to the
drinking container.
[0014] In principle most valves consist of an activating
element and a sealing element, the activating element
being associated with and able to move a sealing element
between an open position and a closed position. The
activating element includes an operating means and at
least one bracing element, for example struts or at least
one stem, for transmitting activating movements to the
sealing element. For example, the stem may be passed
through an opening in said partition, possibly the stems
may be passed through one opening each in the partition,
such a stem activating a sealing element which is ar-
ranged to close its opening in the partition. The sealing
element, for example a valve head, is attached to the
valve stem and is tightened with a specific force against
the partition, the force being provided, for example, by a
resilient unit secured to the valve stem, or the force being
provided through the shape of the activating element.
[0015] The present invention is based on the activating
element being influenced by pressure, and that a pres-
sure force displaces the sealing element into the open
position for outflow of the fluid. This is not new relative
to the valve devices according to GB 1.453.968 and US
5.607.073.
[0016] However, the present activating element is sub-
stantially different from the prior art in that the activating
element is pressure-balanced against the ambient pres-
sure P1 of the drinking container, and that the activating
element is arranged to open to fluid outflow whenever
the pressure P2 of the drinking opening is lower than the
ambient pressure P1 by a predetermined pressure value.
Since the activating element is pressure-balanced
against the ambient pressure P1 and not against a pres-
sure P3 within the drinking container, the activation of
the valve in principle will be independent of the pressure
P3 of the container. Thereby, the pressure P3 of the con-
tainer may exceed the ambient pressure P1 without the
valve opening to fluid outflow. In contrast, the valve de-
vices according to GB 1.453.968 and US 5.607.073 will
open to fluid outflow under corresponding pressure con-
ditions.
[0017] Preferably a pressure P2 which is lower than
the ambient pressure P1 by a predetermined pressure
value, is provided by a user sucking air and then fluid out
through the drinking opening. An underpressure P2 is
thereby created in the drinking opening. When this un-
derpressure P2 is balanced against the ambient pressure
P1, a resulting differential pressure (P1-P2) is created,
moving the activating element by a valve-opening force
F1 while the differential pressure (P1-P2) is maintained.
[0018] According to the invention the activating ele-
ment of the valve includes a movable membrane formed
about an axis on said partition, the membrane being pro-
vided with at least one flexible zone. The membrane is
arranged with a peripheral edge which is pressure-seal-
ingly associated with the outside of the partition, and
which surrounds the opening(s) of the partition. Thereby,

a chamber is formed between the membrane and the
partition. When influenced by pressure, the membrane
is moved in such a way that the membrane shape chang-
es. By means of said at least one bracing element the
change in the membrane shape is converted into an axial
valve-opening force F1 that is transmitted to and acts on
the sealing element. At least in the position of use, the
downstream side of the chamber is pressure-sealingly
connected to said drinking opening, so that said under-
pressure P2 may be supplied to the chamber, thereby
creating said membrane-moving.differential pressure
(P1-P2) which opens to fluid outflow.
Advantageously, consumption of the drinking container
fluid may be carried while continuously admitting air into
the drinking container. However, this depends on the type
of fluid and the pressure P3 prevailing within the drinking
container.
[0019] The valve device may be associated with a lid
that, in its position of use, is connected to the drinking
container or a cap thereof. The lid may be shaped as or
provided with a drinking spout or teat, through which a
user may activate the valve device and drink the fluid in
the container. If the lid is pressure-sealingly connected
to the drinking container, the lid must be provided with
aerating options to the outside of the membrane, for ex-
ample in the form of at least one vent in the lid. Possibly
a controlled delay in the reaction time of the valve device
may be achieved by adjusting the size and/or number of
the at least one vent. Such an adjustment may also damp-
en possible membrane oscillations that may occur during
use. Said drinking spout or teat may also be placed ec-
centrically relative to the centre of the lid, for example on
a cup or a beaker with a large top surface.
[0020] For example, said sealing element may consist
of a closable beak or a closable ring, which may be
opened or closed to fluid outflow by the activating ele-
ment. The sealing element may also consist of a valve
head with a suitable sealing surface arranged to bear
sealingly against a valve seat, for example an annular
area around said opening in the partition. Alternatively
the valve head may be shaped as a plug with a conical
sealing surface that may rest in a sealing manner in the
opening of the partition. The valve head may be made
from a soft material or be provided with a separate adapt-
ed seal for sealing against the valve seat. Possibly the
valve head may be secured to a separate stem via a ball
joint. Thereby, the head may move relative to the valve
stem and compensate for possible irregularities in said
opening in the partition. A separate valve stem and/or
valve head also renders possible the use of different ma-
terials and/or production methods for the two parts.
[0021] In order to centre a valve stem in the opening
of the partition, the opening may be provided, for exam-
ple, with guides projecting from the opening. For this pur-
pose, a valve stem of a cross-shaped cross section or a
perforated and tubular valve stem also may be used.
Moreover, both of these stem configurations permit fluid
flow through said opening when the stem has been
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passed through the opening.
[0022] In addition to or instead of said at least one brac-
ing stem, the membrane may also be provided with brac-
ing ribs and/or have a bracing configuration, for example
by the membrane being provided with suitable corruga-
tions. Thereby, the membrane may convert and transmit
a pressure influence into a valve-opening force F1 acting
on the sealing element of the valve. The membrane may
also be assembled from two or more parts having differ-
ent material properties. For example, the membrane may
be arranged with one flexible zone of a flexible material,
and one bracing zone of a bracing material. The present
valve device may also be assembled from one or more
detachable parts, so that cleaning and/or replacement of
the part(s) is facilitated.
[0023] Forming the membrane with at least one elastic
bulge, which communicates with said chamber, may pro-
vide a further protection against spillage of remaining flu-
id in the valve device. In the position of use the bulge(s)
thereby is/are exposed to the same underpressure P2
as that in said chamber on the inside of the membrane,
the bulge(s) thereby shrinking when the valve is open.
When the underpressure P2 ceases and the pressure is
equalized to the ambient pressure P1, the bulge(s) will
expand elastically, thereby sucking in remaining fluid
from said drinking opening, drinking spout, drinking straw
or other drinking device associated with the drinking
opening.
[0024] Further details of the present invention are vis-
ualized through the following exemplary embodiments.

Brief Description of the Figures

[0025] In the following several non-limiting exemplary
embodiments of the present invention are described.
Components disclosed in the exemplary embodiments
may be used in additional combinations than those dis-
closed in the examples. For example, all variants of the
present valve device may be used on different variants
of caps and drinking containers. Correspondingly, all
connection variants may be used between relevant parts
of the valve device and the different variants of caps and
drinking containers. The following figures illustrate the
exemplary embodiments, in which:

Figs. 1a-1b show a cap for a drinking container, the
cap being provided with the present valve device,
and the figures show the principle mode of operation
for the valve device, in which Fig. 1a shows the de-
vice in its closed position, while Fig. 1b shows the
device in its open position;

Fig. 2 also shows a cap for a drinking container, the
cap being provided with one variant of the valve de-
vice according to the invention, and the valve device
being connected to a lid with a drinking spout and a
releasable protective cover;

Figs. 2a-2b show a section of peripheral details of
the lid and the protective cover according to Fig. 2,
in which Fig. 2a shows the cover connected to the
lid, while Fig. 2b shows the cover disconnected from
the lid;

Fig. 3 shows a section of central details of the valve
device according to Fig. 2;

Figs. 4a-4b show the cap according to Fig. 2 placed
on a bottle, each cap being provided with a lid and
a releasable protective cover, but the figures show-
ing two different variants of a drinking spout for the
cap; and

Figs. 5a-27e show further variants of the present
valve device.

[0026] Moreover, the figures are schematic and may
be somewhat distorted regarding their shape and relative
dimensions. In the following similar figure details will be
indicated essentially by the same reference numerals.

Exemplary Embodiments of the Invention

[0027] Figs. 1a-1b show the principle mode of opera-
tion for the present valve device. The figures show a
drinking container in the form of a bottle 2, which is pro-
vided with a cap 6 at its opening 4. The bottle 2 has an
internal pressure P3 that may be greater than the ambient
pressure P1 of the bottle 2, for example when the bottle
2 contains a carbonated liquid. Internally, the cap 6 is
provided with a concentric and flat partition 8 provided
with a central opening 10. The partition 8 is formed about
the longitudinal axis 11 of the cap 6. A concentric mem-
brane 12 is disposed between the partition 8 and the end
wall 14 of the cap 6. Along its circumferential edge 15
the membrane 12 is pressure-sealingly connected to the
side wall 16 of the cap 6, the membrane 12 also being
provided with a flexible zone in the form of a peripherally
located and concentrically annular corrugation 18. The
membrane corrugation 18 is resilient when the mem-
brane 12 moves. A stem 20 is connected to the inside
22 of the membrane 12 and at the centre thereof. The
stem 20 projects along the longitudinal axis 11 through
said opening 10 of the partition 8, the cross section of
the stem 20 being smaller than the diameter of the par-
tition opening 10. At its free end, the stem 20 is provided
with a flat valve head 26 arranged to bear pressure-seal-
ingly against a valve seat 28 on the inside 30 of the par-
tition 8. In the cap 6, between the partition 8 and the
membrane 12, a suction chamber 32 thus exists which
communicates with a drinking opening 34 in the side wall
16 of the cap 6, the drinking opening 34 being defined
by a drinking conduit in the form of a tube stub 36. Be-
tween the membrane 12 and said end wall 14 an outer
chamber 38 exists which is connected with a vent 40 in
the cap 6, so that the chamber 38 is pressure-balanced
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against the ambient pressure P1. The outer chamber 38
thereby works as a protective lid for the membrane 12.
[0028] The valve device is activated by suction through
the drinking opening 34, whereby an underpressure P2
is created in the suction chamber 32. A resulting differ-
ential pressure (P1-P2) thereby will act on the membrane
12 with a pressure force F1 that is transmitted to the valve
head 26 via the stem 20. If the pressure force F1 exceeds
an oppositely directed pressure force F2 caused by a
potential overpressure P3 within the bottle 2, the mem-
brane 12 will be moved towards the partition opening 10,
the pressure P3 acting on the top surface 42 of the valve
head 26. Thereby, the stem 20 and the valve head 26
will be moved into the open position, cf. Fig. 1b. When
the underpressure P2 and the force F1 cease, the mem-
brane 12 will return, due to its flexible zone, to its inactive
position and close to outflow, cf. Fig. 1a.
[0029] At an overpressure P3 in the bottle 2, the sur-
face area of the underpressure-affected inside 22 of the
membrane 12 must be substantially larger than that of
the overpressure-affected surface 42 of the valve head
26. Through suitable proportioning of the areas of these
surfaces 22, 42, a user may open the valve by sucking
a moderate underpressure P2 in the suction chamber
32, even at a relatively high overpressure P3 inside the
bottle 2.
[0030] Fig. 2 and Fig. 3 show a preferred embodiment
of the valve device according to the invention, the device
being releasably disposed in an external housing 46 of
a cap 6. Fig. 3 shows enlarged section details of the de-
vice. These figures also show a cap 6 provided with a
concentric and flat partition 8 with a central opening 10.
The cap 6 is thereby arranged with an external portion
and an internal portion. The external housing 46 is formed
concentrically about the longitudinal axis 11 of the cap
6, and the axis 11 is centred in said partition opening 10.
The housing 46 exists between said partition 8 and an
outer extension 47 of the side wall 16 of the cap 6. A
planar membrane 48 is disposed concentrically within
the housing 46 and perpendicularly to the axis 11. The
membrane 48 is secured to a peripheral mounting ring
49 that is secured pressure-sealingly and releasably to
the housing 46. For this pressure sealing, either side of
the mounting ring 49 is provided with a gasket 50, 51.
This membrane 48 is also provided with a peripheral cor-
rugation 18.
[0031] The membrane 48 is also provided with a cen-
tral drinking opening in the form of an outflow hole 52. A
stem 20 is disposed in this outflow hole 52, projecting
axially therefrom through the opening 10 of the partition
8. The stem 20 is secured to the membrane wall around
the hole 52 by means of radial bars 54, fluid flow through
the hole 52 thereby being allowed when the valve is open.
At its free end the stem 20 is pivotably connected to a
conically shaped valve head 56 via a ball joint 55. At its
circumference the valve head 56 is arranged as a flexible
tapered gasket 57 which may pressure-sealingly engage
the inside 30 of the partition 8 and around the opening

10 thereof.
[0032] On its outside 58 and around the outflow open-
ing 52 the membrane 48 is provided with a flexible an-
nular seal 60. The seal 60 is also provided with an inner
connecting collar 62. The collar 62 is arranged to match
pressure-sealingly and releasably an annular groove 64
around a first end portion 65 of a concentric drinking con-
duit 66 in a separate lid 68. In a second end portion 67
of the drinking conduit 66 the lid 68 is shaped as a drinking
spout 70. Moreover, an external portion of a lid casing
72 and an internal portion of a cap extension 47 are pro-
vided with complementary connecting grooves 73.
Thereby, the lid 68 may be releasably attached to the
cap housing 46 and outside of the membrane 48. In this
connection the lid casing 72 is forced against the mem-
brane’s 48 mounting ring 49 and the gaskets 50, 51 there-
of, thereby ensuring that the membrane 48 is arranged
pressure-sealingly to the partition 8. At the same time
said drinking conduit 66 is pressure-sealingly and releas-
ably connected to the outflow hole 52 of the membrane
48. The lid 68 is provided with a vent 74 into an outer
chamber 75 located between the membrane 48 and the
lid 68, whereby the chamber 75 is pressure-balanced
against the ambient pressure P1. The membrane 48 is
also placed at a certain distance from the partition 8, so
that a suction chamber 76 exists between the membrane
48 and the partition 8. When an underpressure P2 is sup-
plied to the suction chamber 76 via the drinking spout
70, the membrane 48 moves towards the partition 8,
whereby the stem 20 and the valve head 56 are displaced
and open the valve to fluid outflow.
[0033] Moreover, the cap 6 of Fig. 2 is provided with
internal threads 77 and an anti-screw stop ring 78 with
stop flaps 80. This is prior art. The flaps 80 are arranged
to engage barbs, not shown, on a drinking container,
thereby preventing the cap 6 from inadvertently being
unscrewed from the bottle. The stop ring 78 works as a
seal between a drinking container 2 and the cap 6. To
break the seal, the circumference of the cap 6 must be
subjected to a considerable torsional force. A broken seal
thus indicates previous opening of the drinking container
2.
[0034] Such an indication of opening is insufficient,
however, if the drinking container 2 is provided with a
cap 6 with a drinking spout 70, through which a fluid in
the container 2 may flow. The lid 68 of the cap 6 and its
drinking spout 70 therefore may be provided with a pro-
tective device in the form of a protective cover 82 which
may cover the lid 68. The protective device is shown in
Fig. 2, whereas Fig. 2a and Fig. 2b show details of the
cover 82 and the lid 68. The lid 68 and the cover 82 are
releasably connected at a primary connecting portion 84
at the drinking spout 70 and at a secondary connecting
portion 86 located peripherally at the circumference of
the cover 82. At the primary connecting portion 84 the lid
68 and the cover 82 are connected by means of comple-
mentary connecting parts of a flange connection 88. At
the secondary connecting portion 86 the lid 68 and the
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cover 82 are connected by means of a complementary
groove 90 and tongue 91 that substantially are directed
in a radial direction. Prior to pulling apart the groove 90
and tongue 91 when removing the cover 82 the first time,
the lid 68 and the cover 82 are connected at the second-
ary connecting portion 86, cf. Fig. 2a. Thereafter the in-
terconnection is provided by the primary connecting por-
tion 84, cf. Fig. 2b, this indicating previous opening of the
drinking container 2.
[0035] In the figures 5a-12b a differently shaped mem-
brane 92, other stem embodiments and other sealing el-
ement embodiments are shown, among other things. In
all of these figures the valve device is surrounded by a
separate lid 94, which is shaped different from the lid 68
shown in Figs. 2 and 3. By means of a snap connection
99 the lid 94 is pressure-sealingly connected to said par-
tition 8. The lid 94 is provided with a vent 74 into an outer
chamber 98, the chamber 98 and the membrane 92
thereby communicating in a pressure-equalizing manner
with the ambient pressure P1.
[0036] The figures 5a-9b show the lid 94 pressure-
sealingly connected to a partition 8 in a cap 6. In the
figures 10-12b the lid 94 is pressure-sealingly connected
to a partition 8 between the valve device and a drinking
container 2. Moreover, in figures 5a-12b the lid 94 is
shaped as a drinking spout 100 surrounding a central
drinking conduit 102.
[0037] In the figures 5a-12b the membrane 92 is planar
on its inside 22 and is disposed perpendicularly to said
longitudinal axis 11, the membrane 92 being relatively
rigid along its planar portion. In this membrane 92 as well,
the outside 58 of the outflow hole 52 is surrounded by a
flexible annular seal 104 with an inner connecting collar
106, both components 104, 106 being shaped somewhat
differently from the corresponding components of Fig. 2
and 3. The connecting collar 106 pressure-sealingly and
releasably surrounds a first end portion 108 of said drink-
ing conduit 102, whereas a second end portion 110 of
the drinking conduit 102 is connected to the lid 94. At its
circumferential edge 15 the membrane 92 is provided
with an axially extending flexible collar portion 112 that
may be compressed and be resilient in an axial direction,
axial compression causing the collar portion 112 to flex
radially outwards. The collar portion 112 also creates a
distance between the membrane 92 and the partition 8
which define the valve device suction chamber 114. A
specific underpressure P2 within the suction chamber
114 causes said compression, after which the flexible
collar portion 112 will straighten axially. In order to be
resilient axially, the circumference of the collar portion
112 may be provided with axially extending and elasti-
cally flexible struts 116, cf. Figs. 5a-5b. Such struts 116
are arranged to exert a specific resistance to axial com-
pression of the membrane 92, the struts 116 being flex-
ible in a radial direction. After compression the elastic
struts 116 will straighten the collar portion 112 axially.
[0038] As mentioned, the figures 5a-12b also show dif-
ferent types of sealing elements and different types of

stems fixedly arranged to the outflow hole 52 of the mem-
brane 92. With the exception of Figs. 6a-6b, all figures
show only one stem placed in the outflow hole 52.
[0039] In Figs. 5a-5b, Figs. 9a-9b, Fig. 10 and Figs.
12a-12b the outflow hole 52 is provided with a stem 118
having a cross-shaped cross section and being secured
to the membrane wall around the hole 52, the shape of
the stem 118 allowing unobstructed fluid flow through the
outflow hole 52.
[0040] In Figs. 5a-5b and Fig. 10 the free end of the
stem 118 is provided with a flat valve head 120 with a
surrounding flexible and peripherally tapered gasket 122.
Fig. 5a and Fig. 10 show the valve in its closed position,
whereas Fig. 5b shows the valve in its open position,
wherein the collar portion 112 is compressed and the
struts 116 are flexed radially towards the longitudinal axis
11.
[0041] In Figs. 9a-9b the free end of the stem 118 is
provided with a plug-shaped valve head 124 that, when
the valve is closed, bears sealingly against a ring gasket
126 formed around the opening 10 of the partition 8, cf.
Fig. 9a. When the valve is open, the stem 118 and the
valve head 124 have been pushed into the drinking con-
tainer 2, cf. Fig. 9b.
[0042] In Figs. 12a-12b the free end of the stem 118
is provided with a tip 128. At the same time the partition
8 is formed with an elastic yield zone 130 opposite the
tip 128. The yield zone 130 consists of completely or
partially through-going slots 132 formed into a cross 134
in the partition 8, the cross 134 projecting into the drinking
container 2. The valve opens when the membrane 92
imparts a slot-opening force F1 onto the stem tip 128,
forcing the slots 132 out and apart, cf. Fig. 12b. When
the force F1 ceases, the slots 132 close elastically
against each other, cf. Fig. 12a.
[0043] In Figs. 7a-7b the outflow hole 52 is provided
with a tubular stem 136 that, in the tube wall thereof, is
provided with at least one opening 138 allowing flow be-
tween the drinking container 2 and the drinking conduit
102, and flow towards the suction chamber 114. At its
free end the stem 136 is provided with said flat valve
head 120 and its ring gasket 122. Fig. 7a and Fig. 7b
show the valve in closed position and open position, re-
spectively.
[0044] In Figs. 8a-8b the outflow hole 52 is also pro-
vided with a stem 140 of a cross-shaped cross section,
which is secured to the membrane wall by means of radial
bars 54. The free end of the stem 140 is provided with a
tip 142 that extends into the opening 10 of the partition
8 and towards spiral windings 144 covering the opening
10, the spiral windings 144 forming the sealing element
of the valve. The windings 144 are prestressed and bear
pressure-sealingly against each other when in inactive
position, cf. Fig. 8a. When introducing said underpres-
sure P2 into the suction chamber 114 to activate the
membrane 92, the stem tip 142 will press axially against
the centre of the spiral windings 144. Thereby, the wind-
ings 144 are pushed apart and into the drinking container
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2, so that the valve opens to fluid outflow, cf. Fig. 8b.
Preferably the spiral windings 144 are formed as part of
the partition 8.
[0045] Figs. 11a-11b also show a stem 146 being se-
cured to the membrane wall by means of radial bars 54.
A middle portion of a separate and eccentrically posi-
tioned flap seal 148 is releasably connected to a mount-
ing nipple 150 on the inside 30 of the partition 8. In its
closed position a first outer segment 152 of the seal 148
covers the opening 10 of the partition 8, cf. Fig. 11a. The
valve opens when the stem 146 forces this seal segment
152 into the drinking container 2, cf. Fig. 11b.
[0046] Figs. 6a-6b show the middle portion of the same
flap seal 148 releasably connected to a mounting nipple
150 on the inside 30 of the partition 8. However, the
mounting nipple 150 is centred about the axis 11. More-
over, the partition 8 is provided with two openings 10,
10’, both of which are covered by the flap seal 148. The
opening 10 is covered by said first outer seal segment
152, whereas an opposite second outer seal segment
152 covers the opening 10’. A first stem 156 and a second
stem 158 are connected to the inside 22 of the membrane
92 and around is outflow hole 52. The stems 156, 158
extend with dissimilar lengths into the partition openings
10 and 10’, respectively. Upon valve-opening activation
of the membrane 92, the first and longer stem 156 initially
will engage and displace the first seal segment 152,
whereby fluid outflow through the opening 10 is initiated.
Upon further valve-opening axial movement of the mem-
brane 92, the second and shorter stem 158 will also en-
gage and displace the second seal segment 154. By so
doing, the valve is opened sequentially and progressive-
ly, which may prove particularly useful when the pressure
P3 within the drinking container 2 is great.
[0047] The figures 13a-18c show exemplary embodi-
ments wherein, in contrast, the valve device membrane
is shaped as a drinking spout around a central drinking
conduit. In the figures 5a-12b it is the lid 94 that is pro-
vided with these components. Moreover, in Figs. 13a-
15e said partition 8 coincides with an end wall of a cap
6, whereas in Figs. 16a-18c the partition 8 forms a part
of a drinking container 2.
[0048] In the figures 13a-18c the membrane is formed
with a centred, axially extending and tubular membrane
stub that forms an outward drinking conduit and defines
the drinking opening of the membrane, and one end por-
tion thereof being fixedly connected to the upper part of
the membrane. Moreover, the membrane is shaped as
a drinking spout that surrounds the membrane stub, the
membrane being pressure-sealingly connected at its cir-
cumference to the partition 8. The membrane thereby
defines a suction chamber into which the membrane stub
extends. In all of these figures the free end portion of the
membrane stub is connected to said cross-shaped stem
118 in a manner allowing through-flow. The stem 118 is
passed through said opening 10 of the partition 8, the
free end of the stem 118 being provided with said valve
head 120 and its peripheral ring gasket 122.

[0049] In the figures 13a-14 a membrane 160 is formed
with an external, cylindrical drinking spout 162 that sur-
rounds a centred, axially extending membrane stub 164
to which said cross-shaped stem 118 is connected in a
manner allowing through-flow. The membrane 160 is al-
so provided with an axially extending flexible collar por-
tion 166 that is connected to the drinking spout 162 via
a radially extending membrane portion 167, and which
is pressure-sealingly connected to a cap 6 by means of
said snap connection 99. The membrane 160 thereby
defines a suction chamber 168. The collar portion 166 is
arranged to allow axial compression and resiliency, the
collar portion 166 flexing radially towards said longitudi-
nal axis 11 upon axial compression. Thereby, the valve
opens to fluid outflow. To prevent inadvertent activation
of the valve device, the collar portion 166 is provided with
axially extending and elastically flexible struts 170 along
its circumference, cf. Fig. 13a. When an underpressure
P2 is supplied to the suction chamber 168, the struts 170
are arranged to exert a specific resistance to axial com-
pression but little resistance to radial inward flexing. Each
strut 170 consists of two axial strut elements 170a, 170b,
their adjacent end surfaces 170a’ and 170b’, respective-
ly, being of complementary form and hinged together at
their radially outer sides, cf. Fig. 13a’. Thereby, the strut
elements 170a, 170b are arranged to interlock when the
valve device is inactive and the collar portion 166 is ex-
tended axially. Upon activation and compression of the
collar portion 166, the elements 170a, 170b collapse ra-
dially via said hinging, cf. Fig. 13b. An enlarged section
of this is shown in Fig. 13b’. In Fig. 14 a concentric pro-
tective housing 172 that is connected to the cap 6, and
which is formed from a bracing material, surrounds the
collar portion 166. The protective housing 172 may also
be arranged as a separate protective ring (not shown in
the figures) that is releasably placed around the collar
portion 166 of the membrane 160.
[0050] The figures 15a-16c also show exemplary em-
bodiments wherein the valve device membrane is
shaped as a drinking spout about a central drinking con-
duit. However, the membrane is not provided with an
axially extending flexible collar portion 166.
[0051] In Figs. 15a-15e said partition 8 coincides with
an end wall of a cap 6, the membrane being attached
directly to the partition 8, for example by means of gluing
or heat treatment. In Figs. 16a-16c the partition 8 forms
part of a drinking container 2, the membrane being pres-
sure-sealingly connected to the partition 8 of the drinking
container 2 by means of a snap connection 99.
[0052] The membrane is formed with a centred, axially
extending tubular membrane stub that forms an outward
drinking conduit defining the drinking opening of the
membrane, and one end portion thereof being fixedly
connected to the upper part of the membrane. Thereby,
the membrane defines a suction chamber into which the
membrane stub projects. In the figures 15a-15c the free
end portion of the membrane stub also is connected to
said cross-shaped stem 118 in a manner allowing
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through-flow, the stem 118 being passed through said
opening 10 of the partition 8 and being provided with said
valve head 120 and ring gasket 122 arranged to close
the opening 10.
[0053] Fig. 15a-15c show a membrane 174 formed
with a central projecting drinking spout 176 that, via a
sloping flexible membrane portion 178, is placed pres-
sure-sealingly against the partition 8 of the cap 6. The
drinking spout 176 surrounds a centred, axially extending
membrane stub 179 onto which said cross-shaped stem
118 and valve head 120 are connected in a manner al-
lowing through-flow. The membrane 174 thereby defines
a suction chamber 180. Upon pressure activation of the
membrane 174, the flexible membrane portion 178 is ar-
ranged for resilient movement in the axial direction. When
the valve head 120 of the stem 118 is placed supportingly
against the partition 8, this membrane flexibility may also
be used to prestress the membrane 174 in a pressure-
sealing manner against the partition 8. Moreover, Fig.
15c shows the valve in its open position.
[0054] In Fig. 15a the membrane 174 is shown covered
and surrounded by a protective cover 182, whereby in-
advertent activation and contamination of the membrane
174 is prevented. By means of a snap connection 99 the
membrane 174 is pressure-sealingly connected to the
cap 6.
[0055] Figs. 15d-15e show the membrane stub 179
provided with elastic radial flaps 186 along its internal
circumference. The free ends of the flaps 186 are ar-
ranged to rest closingly against each other when the
valve device is inactive. On the other hand, when an un-
derpressure P2 is supplied to the suction chamber 180,
the flaps 186 are arranged to flex outward and open in
the direction of fluid outflow. The flaps 186 prevent fluid
from running out when the valve device is inactive. The
flaps 186 may also form a one-way choke device ensur-
ing that the underpressure P2 prevails in the suction
chamber 180 for a while after the user has stopped suck-
ing fluid out of the drinking container 2. Thereby, the valve
may be kept open for a while thereafter, so that air is
gradually admitted into the drinking container 2. Thereby,
the valve device is also emptied of fluid remaining therein.
The flaps 186 also prevent undesired objects, for exam-
ple insects, from entering the valve device and the drink-
ing container 2. Moreover, Fig. 15e shows the valve in
its open position.
[0056] Figs. 16a-16c show a membrane 188 which is
also formed with a central projecting drinking spout 176
surrounding a centred, axially extending membrane stub
179 onto which said cross-shaped stem 118 and valve
head 120 are connected in a manner permitting through-
flow. By means of a snap connection 99 the membrane
188 is pressure-sealingly connected to the partition 8 of
the drinking container 2. The membrane 188 thereby de-
fines a suction chamber 190. This membrane 188 too is
provided with a sloping membrane portion 192. However,
the membrane portion 192 is provided with several con-
centric annular corrugations 194 arranged be resilient

upon movement of the membrane 188.
[0057] In Figs. 16b-16c the valve device is associated
with a fold-in partition 196 of a drinking container 2. In
Fig. 16b the device is shown folded into the drinking con-
tainer 2, the fold-in partition 196 being covered by a pro-
tective seal 198. Fig. 16c shows the partition 196 in an
unfolded state after having removed the seal 198.
[0058] Figs. 17a-18c show a membrane 200 that is
provided with several concentric, annular corrugations
202 at the circumferential edge 15 of the membrane 200.
The membrane corrugations 202 are arranged in the ax-
ial direction, and the membrane 200 is thereby arranged
to spring like a bellows in the axial direction. The mem-
brane 200 resembles the membrane 188 according to
Figs. 16a-16c by being provided with a centred, axially
extending membrane stub 179 onto which said cross-
shaped stem 118 and the valve head 120 are connected
in a manner allowing through-flow. The membrane 200
is also provided with a central projecting drinking spout
204 surrounding the membrane stub 179. However, due
to said axially extending corrugations 202, the drinking
spout 204 is shaped somewhat different than the drinking
spout 176 according to Fig. 16a-16c. By means of a snap
connection 99 the membrane 200 is pressure-sealingly
connected to the outside 96 of a partition 8 in the form
of said fold-in partition 196 of a drinking container 2, cf.
Figs. 16b-16c. The membrane 200 thereby defines a suc-
tion chamber 206.
[0059] In Fig. 17a the valve device is shown folded into
a drinking container, in which the fold-in partition 196 is
covered by said protective seal 198, and in which the
membrane corrugations 202 are compressed by the seal
198. Due to this compression the valve is placed in the
open position. On the other hand, Fig. 17b shows the
valve in its closed position after having removed the seal
198 and having straightened the membrane corrugations
202 in the axial direction. In contrast, Fig. 17c shows a
fold-in partition 208 mounted on the outside 96 of the
drinking container 2.
[0060] In Figs. 18a-18c the valve device according to
Figs. 17a-17c and the fold-in partition 208 according to
Fig. 17c are arranged on the outside 96 of the drinking
container 2, the container 2 being, for example, a carton
filled with pasteurized liquid. Moreover, a wall area 209
of the drinking container 2 located about the device axis
11 and opposite the device valve head 120 is provided
with partial, annular perforations 210, cf. Fig. 18a. A pro-
tective seal 212 that is provided with a pressure-activated
indicator device 214 opposite the drinking spout 204 cov-
ers the valve device and the fold-in partition 208. To open
the drinking container 2, a user may press a finger 216
against the seal 212 and its indicator device 214. There-
by, the membrane stem 118 is pushed against said wall
area 209 of the drinking container 2, so that the wall area
209 is broken loose along the perforations 210 and is
pushed into the drinking container 2, cf. Fig. 18b. Simul-
taneously, the indicator device is deformed 214, so that
an indicator pattern appears that indicates opening of the
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drinking container 2. Then the seal 212 is removed,
whereby the valve device is placed in an inactive position
ready for use, cf. Fig. 18c.
[0061] Figs. 19a-19c show a cap 6 provided with a con-
centric partition 218. The partition 218 is arranged with
a recessed middle portion 220 provided with a central
and axial opening 10. A membrane 222 is also formed
with a recessed middle portion 224 fitting into the re-
cessed middle portion 220 of the partition 218. The mem-
brane 222 is placed at a distance from the partition 218,
so that a suction chamber exists 226 between them. To-
gether with an external and invertible lid 228, the mem-
brane 222 is placed pressure-sealingly and releasably
within an external housing 230 of the cap 6. The lid 228
is also provided with a vent 74. Moreover, a middle por-
tion of the lid 228 is formed with an axially projecting
drinking spout 232 fitting into the recessed middle portion
224 of the membrane 222. The spout 232 is provided
with a drinking opening 234 extending axially through it,
one end thereof being provided with a breakable seal
236. The membrane 222 is formed with an axially ex-
tending tubular membrane stub 238 that projects axially
out from the outflow hole 52 of the membrane 222 and
away from its suction chamber 226, and that thus extends
into the drinking opening 234 of the spout 232. This con-
stitutes the transport or storage position of the lid 228,
cf. Fig. 19a, in which position the seal 236 is unbroken
and covers the outlet 239 of the membrane stub 238.
The lid 228 is also provided with a grip ring 240 projecting,
in this position, from the lid 228. Thereby, the lid 228 may
be pulled out of the housing 230, whereupon the lid 228
is turned over and put back into its position of use in the
housing 230. In the position of use the drinking opening
234 of the drinking spout 232 is placed in a position cov-
ering and surrounding an outer portion of the membrane
stub 238. Thereby, the seal 236 is broken and exists as
a pressure-sealing sliding seal surrounding the mem-
brane stub 232, cf. Fig. 19b, the activation device thereby
being prepared for function. In this position an outer
chamber 242 between the membrane 222 and the lid 228
also exists, the chamber 242 being pressure-balanced
against the ambient pressure P1 via the vent 74 of the
lid 228. The membrane stub 232 is also connected to a
cross-shaped stem 244 arranged to allow through-flow,
and that is passed through the opening 10 of the partition
218. At its free end the stem 244 is provided with said
valve head 120 and ring gasket 122. Fig. 19c shows the
valve device placed in its open position.
[0062] Figs. 20a-26c show further embodiments of the
present valve device, in which the membrane is shaped
as a bellows extending concentrically and axially about
said longitudinal axis 11. Thereby, the bellows is ar-
ranged with a first end portion which is pressure-sealingly
associated with the outside of a partition between the
valve device and a fluid inside a drinking container 2, the
membrane being bracingly associated with a sealing el-
ement that opens or closes to fluid outflow. A second and
axially opposite end portion of the membrane is shaped

as a drinking opening. Between the first and second end
portions the bellows defines a drinking conduit, and the
internal cavity of the bellows constitute a suction cham-
ber. The bellows is arranged with flexible zones that ca-
pable of contracting peripherally and radially. By means
of bracing elements the bellows contraction is converted
into a valve-opening force F1.
[0063] Figs. 20a-20c, Figs. 22a-22c, Fig. 23 and Fig.
25 all show a membrane bellows 246 extending concen-
trically and axially. Along its circumference the bellows
246 is provided with axially extending corrugations 248
that have an axially bracing effect on the bellows 246.
Moreover, the membrane bellows 246 is reinforced with
force-transmitting axial struts 250. By means of the cor-
rugations 248 the bellows 246 may be contracted periph-
erally and radially. To allow radial contraction, the cir-
cumference of the bellows 246 is formed with an outer
articulated zone 252, an intermediate articulated zone
254 and an inner articulated zone 256. The struts 250
are linked together via the intermediate articulated zone
254. The inner articulated zone 256 is placed at a first
end portion 258 of the bellows 246. Furthermore, in these
exemplary embodiments the articulated zone 256 forms
a circumferential edge 15 of the membrane bellows 246
that is associated with an opening 10 of the partition 8.
However, the outer articulated zone 252 is placed at an
axially opposite second end portion 260 of the bellows
246, forming a drinking opening 262 therein. The internal
cavity of the bellows 246 forms a suction chamber 264.
When supplying an underpressure P2 to the suction
chamber 264, the bellows 246 contracts and extends in
the axial direction, whereby an axial valve-opening force
F1 is exerted.
[0064] In Figs. 20a-20c the first end portion 258 of the
membrane bellows 246 is provided with a peripheral and
flexible sealing edge 266 that connects said membrane
circumference edge 15 to an opening 10 in a partition 8
of a cap 6, the sealing edge 266 being positioned on the
outside 96 of the partition 8 and pressure-sealingly sur-
rounding the opening 10. The end portion 258 is also
connected to a hollow stem 268 with stem openings 270
in a manner permitting through-flow. At its free end the
stem 268 is provided with a conical valve head 272 ar-
ranged to enable closing of the partition opening 10, cf.
Fig. 20b. Other types of stems and valve heads may also
be used in connection with the membrane bellows 246.
However, the second end portion 260 is fixed relative to
the partition 8, so that the bellows is extended axially
towards the partition opening 10 upon contraction, there-
by pushing the valve head 272 into its open position, cf.
Fig. 20c. The end portion 260 is fixed to the partition 8
by means of a concentric and rigid jacket 274 surrounding
the bellows 246. One end of the jacket 274 is connected
to the end portion 260, whereas its other end is pressure-
sealingly connected to a connecting portion 276 of an
external cap housing 278. The bellows 246 and jacket
274 define an outer chamber 280 that communicates with
the ambient pressure P1 through a vent 282 in the jacket
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274. In Fig. 20a the jacket 274 and bellows 246 are sur-
rounded by a protective cover 204 that is connected to
a further connecting portion 286 externally on the cap
housing 278.
[0065] Fig. 21 shows a membrane bellows 288 resem-
bling the previously mentioned bellows 246. By means
of axial elastic struts 290 the membrane bellows 288 is
provided with a curvilinear form in its axial direction,
whereby an intermediate articulated zone of the bellows
288 is redundant. The bellows 288 is also placed in an
external cap housing 278 surrounded by a jacket 274.
[0066] In Figs. 22a-22c the bellows 246 is also sur-
rounded by a concentric and rigid jacket 292 of a some-
what different shape than the jacket 274 according to Fig.
20, as this jacket 292 is also pressure-sealingly connect-
ed to the connecting portion 276 of the cap housing 278.
The jacket 292 is provided with a vent 282 and defines
an outer chamber 294. In these figures the first end por-
tion 258 of the membrane bellows 246 terminates in a
beak in the form of a converging cone tip 296, cf. Fig.
22a. The tip 296 is provided with axially extending clos-
able slot openings 298 that emerge from said inner ar-
ticulated zone 256 at the first end portion 258 of the bel-
lows 246. When influenced by said underpressure P2
and axial force F1, the cone tip 292 is exposed to a beak-
opening torque, the slot openings 298 thereby being
forced out and apart, cf. Fig. 22b. The cone tip 296 and
its slot openings 298 thereby form the sealing element
of the valve. The first end portion 258 is provided with a
peripheral and flexible sealing edge 302 that is arranged
pressure-sealingly and releasably around said partition
opening 10. However, in this exemplary embodiment the
sealing edge 302 bears against the inside 30 of the par-
tition 8 of the cap 6. Thereby, an air inlet 304 is formed
between the partition opening 10 and said beak when
the bellows 246 is compressed and the beak is open, cf.
Fig. 22c. When closing the beak, the sealing edge 302
will re-seal against the partition 8, whereby the air inlet
304 is closed.
[0067] Fig. 23 shows the bellows 246 and the cone tip
296 according to Fig. 22. In this exemplary embodiment
the first end portion 258 is provided with a broader pe-
ripheral and flexible sealing edge 306. The second end
portion 260 is connected to a concentric and rigid jacket
308 provided with a radial flange 310 at its free end. The
flange 310 thereby forms a partition between the bellows
246 and a drinking container 2. The flange 310 is con-
nected around a larger opening 312 of the drinking con-
tainer 2, the sealing edge 306 being placed releasably
and pressure-sealingly against the inside 30 of the flange
310. This jacket 308 is also provided with a vent 282 and
defines an outer chamber 314.
[0068] Fig. 25 shows an alternative embodiment of the
membrane bellows 246, in which its first end portion 258
is provided with a connecting sleeve 316 which fits
around an outlet stub 316 of a valve of an aerosol bottle
310. Upon activation of the bellows 246, the stub 318 is
pushed axially into the bottle 320, opening the valve to

the outflow of fluid. A surrounding jacket 322 with a vent
282 defines an outer chamber 324 between the bellows
246 and the jacket 322, the jacket 322 being pressure-
sealingly connected at its free end to the aerosol bottle
320 via a snap connection 99.
[0069] Figs. 24a-24b show the jacket 308, the flange
310 and the opening 312 of the drinking container 2 ac-
cording to Fig. 23. However, in this exemplary embodi-
ment a non-corrugated flexible membrane bellows 326
is used. At its first end portion 258 the bellows 326 also
terminates in a cone tip 328 that is provided with axially
extending and closable slot openings 330. The slot open-
ings 330 form a cross 332, cf. Figs. 24a’-24b’ which both
show radial sections through the valve device. Between
the slot openings 330 the inside of the cone tip 328 is
provided with radial, triangular struts 334 that converge
in the cone tip 328. At axially opposite triangle corners,
the struts 334 are attached within a concentric, interme-
diate articulated zone 336 of the membrane bellows 326.
Opposite the intermediate triangle corners of the struts
334, the outside of the bellows 326 is provided with a
peripheral and flexible sealing edge 338 placed releas-
ably and pressure-sealingly against the flange 310. Be-
tween the articulated zone 336 and the second end por-
tion 260, the bellows 326 is formed with a smooth mem-
brane wall 340 that, in its inactive position, is parallel with
the longitudinal axis 11, cf. Fig. 24a. The bellows 326
surrounds an internal suction chamber 342, whereas the
jacket 308 defines an outer chamber 344 communicating
via its vent 282 with the ambient pressure P1. When an
underpressure P2 is supplied to the chamber 342, the
bellows 326 contracts radially, cf. Fig. 24b. Thereby, a
beak-opening torque is supplied to the cone tip 328, forc-
ing the slot openings 330 out and apart, cf. Fig. 24b’,
whereby the valve opens.
[0070] Fig. 26a-26c show a membrane bellows 346
formed by two plastic foils or plastic-coated foils 348, 350
welded together and provided with axially extending re-
inforcements 352. These reinforcements 352 may con-
sist of axial bracing elements or bracing corrugations in
the foils 348, 350. A first end portion 354 of the bellows
346 is formed with a beak that converges into an expand-
able membrane ring 356. The ring 356 emerges from an
inner articulated zone 358 at the first end portion 354 of
the bellows 346, the ring 356 forming the sealing element
of the valve. In this exemplary embodiment the articulat-
ed zone 358 forms a circumferential edge 15 of the mem-
brane bellows 346 that merges into the expandable mem-
brane ring 356. The membrane ring 356 is also provided
with a circumferential collar 360 that is connected to the
drinking container 2, and which thus forms said partition
between the bellows 346 and the container 2. A second
and axially opposite end portion 362 of the bellows 346
is shaped as a drinking opening 364. Initially, a seal 366
closes the drinking opening 364, cf. Figs. 26a-26b which
show two different views of the drinking container 2. To
provide access to the valve device and the fluid inside
the drinking container 2, the seal 366 is pulled off before
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use. Thereby, the drinking opening 364 is exposed, so
that access is provided to a suction chamber 368 defined
by the bellows 346. Upon supplying an underpressure
P2 to the suction chamber 368, the bellows 346 is con-
tracted radially, whereby a beak-opening torque forces
the membrane ring 356 radially outwards and opens it,
cf. Fig. 26c.
[0071] Figs. 27a-27e show a further exemplary em-
bodiment, in which the present valve device is placed in
a concentric and closed cap 370 provided with a radial
inlet tube 372 and a diametrically placed radial outlet tube
374. The inlet tube 372 may be connected to a drinking
straw 376, whereas the outlet tube 374 may be shaped
as a drinking spout 378, cf. Fig. 27e. Alternatively, the
inlet tube 372 may be provided with threads 379, cf. Fig.
27d. The threads 379 may be screwed into a soft drinking
container, for example a carton or drinking bag (not
shown). Thereby, the cap 370 may be releasably con-
nected to a drinking container 2.
[0072] The inlet tube 372 and the outlet tube 374 are
connected to an inlet chamber 380 and an outlet chamber
382, respectively, both of which are placed in the closed
cap 370. The two chambers 380, 382 are positioned next
to each other, separated by an axially directed cap wall
384. The cap wall 384 is shown clearly in section in Fig.
27a, cf. Fig. 27b showing a section line 27a-27a through
the chambers 380, 382.
[0073] Moreover, the cap 370 is provided with a radial
partition 386 separating the chambers 380, 382 from a
flat membrane 388 disposed on the outside 96 of the
partition 386. The membrane 388 is provided with annu-
lar corrugations 390 at its circumferential edge 392. Fur-
thermore, the membrane 388 is pressure-sealingly con-
nected to the partition 386 and positioned at a distance
therefrom, whereby a suction chamber 394 exists be-
tween the two. An outer lid 396 also pressure-sealingly
surrounds the membrane 388. The lid 396 is placed at a
distance from the membrane 388, thereby defining an
outer chamber 398 communicating with the ambient
pressure P1 via a vent 74 in the lid 396. The partition 386
is provided with a central opening 10 connecting said
inlet chamber 380 to the suction chamber 394. Moreover,
the partition 386 is provided with an eccentrically posi-
tioned drinking opening 400 extending outwards and con-
necting the suction chamber 394 with said outlet chamber
382, cf. Fig. 27b-27e.
[0074] A central portion of the membrane 388 is formed
with a braced axial membrane extension 402 extending
through the central opening 10 of the partition 386. Op-
posite the opening 10, the membrane extension 402 is
formed with a restricted middle portion 404, and at its
free end portion the membrane extension 402 is formed
with a widened collar portion 406 which may fit pressure-
sealingly against the inside 30 of the partition 386. There-
by, the membrane extension 402 works as both a valve
stem and a valve head. In Fig. 27c the membrane 388
is shown activated when an underpressure P2 is supplied
to the suction chamber 394. Thereby, the membrane ex-

tension 402 is pushed axially into the inlet chamber 380,
opening to the outflow of fluid via, among other things,
said eccentric drinking opening 400. Arrows in Fig. 27c
indicate the direction of outflow.

Claims

1. A valve device for a drinking container (2, 320), in
which the valve, in its position of use, is connected
to at least one opening (10, 10’, 312) in a partition
(8, 218, 310, 360, 3.86) of the drinking container (2,
320), the partition (8, 218, 310, 360, 386) being either
part of the drinking container (2, 320) or, alternative-
ly, a portion of a cap (6, 370) which is pressure-seal-
ingly associated with the drinking container (2, 320),
and in which the valve is arranged to open and close
to outflow of a fluid from the drinking container (2,
320) via a downstream drinking opening (34, 52, 234,
262, 364, 400), the valve comprising a movable ac-
tivating element (12, 48, 92, 160, 174, 188, 200, 222,
246, 288, 326, 346, 388) which is associated with a
sealing element (26, 56, 120, 124, 272, 296, 328,
356, 406), and in which the activating element (12,
48, 92, 160, 174, 188, 200, 222, 246, 288, 326, 346,
388) is pressure-responsive and is arranged to dis-
place the sealing element (25, 56, 120, 124, 272,
296, 328, 356, 406) into an open position for fluid
outflow, characterized in that the activating ele-
ment (12, 48, 92, 160, 174, 188, 200, 222, 246, 288,
326, 346, 388) is pressure-balanced against the am-
bient pressure (P1) of the drinking container (2, 320),
and that the activating element (12, 48, 92, 160, 174,
188, 200, 222, 246, 288, 326, 346, 388) is arranged
to open to fluid outflow when the pressure (P2) in
the drinking opening (34, 52, 234, 262, 364, 400) is
lower than the ambient pressure (P1) by a predeter-
mined value, whereby the resulting differential pres-
sure (P1-P2) moves the activating element (12, 48,
92, 160, 174, 188, 200, 222, 246, 288, 326, 346, 388)
by means of a valve-opening force (F1).

2. A device according to claim 1, characterized in that
said activating element comprises a movable mem-
brane (12, 48, 92, 160, 174, 188, 200, 222, 246, 288,
326, 346, 388) which is formed about an axis (11)
on the outside (96) of said partition (8, 218, 310, 360,
386), and that the membrane (12, 48, 92, 160, 174,
188, 200, 222, 246, 288, 326, 346, 388) is arranged
with a peripheral edge (15, 392) which, in its position
of use, is arranged in a manner surrounding said at
least one opening (10, 10’, 312) of the partition (8,
218, 310, 360, 386), whereby a suction chamber (32,
76, 114, 168, 180, 190, 206, 226, 264, 342, 368, 394)
exists between the membrane (12, 48, 92, 160, 174,
188, 200, 222, 246, 288, 326, 346, 388) and the par-
tition (8, 218, 310, 360, 386), and that the membrane
(12, 48, 92, 160, 174, 188, 200, 222, 246, 288, 326,
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346, 388) via at least one bracing element (20, 116,
118, 136, 140, 146, 156, 158, 170, 244, 248, 250,
268, 290, 334, 352, 402) is associated with said seal-
ing element (26, 56, 120, 124, 272, 296, 328, 356,
406) and transmits an axial valve-opening force (F1),
and that the downstream side of the suction chamber
(32, 76, 114, 168, 180, 190, 206, 226, 264, 342, 368,
394) is pressure-sealingly connected to said drinking
opening (34, 52, 234, 262, 364, 400) when in position
of use.

3. A device according to claim 2, characterized in that
the membrane (12, 48, 92, 160, 174, 188, 200, 222,
246, 288, 326, 346, 388) is provided with at least one
flexible zone (18, 178, 192, 194, 202, 248, 252, 254,
256, 336, 358, 390) which is resilient upon move-
ment of the membrane (12, 48, 92, 160, 174, 188,
200, 222, 246, 288, 326, 346, 388) .

4. A device according to claim 3, characterized in that
a flexible zone consists of at least one concentric
annular membrane corrugation (18, 194, 202, 390)
positioned between the axis (11) and the peripheral
edge (15, 392) of the membrane (12, 48, 188, 200,
388) .

5. A device according to claim 4, characterized in that
the at least one membrane corrugation (202) is ar-
ranged in the axial direction at the peripheral edge
(15, 392) of the membrane (200), whereby the mem-
brane (200) may be resilient like a bellows in the
axial direction.

6. A device according to one of the preceding claims,
characterized in that the membrane (12, 48, 388)
substantially is of a planar shape, at least on its inside
(22), and that the membrane (12, 48, 92, 160, 388)
is positioned perpendicular to the axis (11).

7. A device according to claim 6, characterized in that
the membrane (92, 160), at its peripheral edge (15,
392), is provided with an axially extending and flex-
ible collar portion (112, 166) which is arranged to be
resilient in the axial direction.

8. A device according to claim 7, characterized in that
the collar portion (112, 166), along its circumference,
is provided with axially extending and elastically flex-
ible struts (116, 170) which are arranged to exert a
specific resistance to axial compression, the struts
(116, 170) being radially flexible.

9. A device according to claim 8, characterized in that
a strut (170) consists of two axial strut elements
(170a, 170b), their adjacent end surfaces (170a’,
170b’) being of complementary form and being
hinged together at their radial outer sides, whereby
the elements (170a, 170b) are arranged to interlock

when the valve device is inactive, but wherein the
elements (170a, 170b) are arranged to buckle radi-
ally via said hinging when influenced by said differ-
ential pressure (P1-P2).

10. A device according to one of the preceding claims,
c h a r a c t e r i z e d i n that the membrane (388) is
formed with a braced axial extension (402) extending
through an opening (10) in said partition (386), the
membrane extension (402) thereby working as a
valve stem, and that the membrane extension (402)
is formed with a restricted middle portion (404) po-
sitioned opposite said opening (10) in the partition
(386), and that the free end portion of the membrane
extension (402) is formed with a widened collar por-
tion (406) which may bear pressure-sealingly
against the inside (30) of the partition (386), the
membrane extension (402) comprising, through its
shape, the valve.

11. A device according to claim 3, characterized in that
the membrane is formed as a bellows (246, 288, 326,
346) extending concentrically and axially about the
axis (11), whereby the membrane bellows (246, 388,
326, 346) is arranged with a first end portion (258,
354) which is associated with said opening (10, 312)
in the partition (8, 310, 360), and which is associated
with said sealing element (272, 296, 328, 356), and
an axially opposite second end portion (260, 362)
shaped as a drinking opening (262, 364), the internal
cavity of the bellows (246, 288, 326, 346) thereby
constituting the suction chamber (264, 342, 368),
and that the bellows (246, 388, 326, 346) is arranged
peripherally and radially contractible by means of its
flexible zones (248, 252, 254, 256, 336, 358), the
bellows contraction being converted into said valve-
opening axial force (F1) via the at least one bracing
element (248, 250, 268, 290, 334, 352).

12. A device according to claim 11, characterized in
that the bellows (246), along its circumference, is
provided with axially extending corrugations (248),
whereby the bellows (246) may be contracted pe-
ripherally and radially, the axial corrugations (248)
also having an axially bracing effect on the bellows
(246).

13. A device according to claim 11 or 12, characterized
in that the bellows (246, 288, 326, 346) is provided
with force-transmitting axial struts (250, 290, 234).

14. A device according to claim 11, 12 or 13, charac-
terized in that said first end portion (258, 354) of
the bellows (246, 288, 326, 346) terminates in a clos-
able conical beak (296, 328, 356), and that the beak
(296, 328, 356) is arranged to, and can pivot about,
a concentric annular articulated zone (256, 336, 358)
of the bellows (246, 288, 326, 346), whereby the
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beak (296, 328, 356), when influenced by said axial
force (F1), is subjected to a beak-opening torque,
the beak (296, 328, 356) thereby constituting the
valve sealing element.

15. A device according claim 14, characterized in that
the beak is formed by converging the mouth of the
bellows (346) into an expandable membrane ring
(356) which constitute the valve sealing element, and
that the membrane ring (356) is provided with a cir-
cumferential collar (360) that is connected to the
drinking container (2, 320), and that forms said par-
tition.

16. A device according to claim 14, characterized in
that the beak is formed by converging the mouth of
the bellows (246, 326) into a cone tip (296, 328)
which is provided with axially extending and closable
slot openings (298, 330), the cone tip (296, 328) with
its slot openings (298, 330) thereby constituting the
valve sealing element.

17. A device according to claim 11, 12 or 13, charac-
terized in that at the second end portion (260) of
the bellows (246, 288, 326, 346) is fixed relative to
said partition (8, 310, 360, 386), whereby the bellows
(246, 288, 326, 346) upon radial contraction is ex-
tended axially towards the sealing element (272,
296, 328).

18. A device according to one of the claims 2-9, 11-13
or 17, characterized in that the at least one bracing
element between the membrane (12, 48, 92, 160,
174, 188, 200, 222, 246, 288, 326) and the sealing
element (26, 56, 120, 124, 272) is a stem (20, 118,
136, 140, 146, 156, 158, 244, 268).

19. A device according to claim 18, characterized in
that at least two projecting stems (156, 158) are ar-
ranged around an outlet opening (52) of the mem-
brane (92).

20. A device according to claim 18, characterized in
that the stem (20, 118, 136, 140, 146, 244, 268) is
positioned within and projects axially out from an out-
flow opening (52) in the membrane (92), and that the
stem (20, 118, 136, 140, 146, 244, 268) is secured
in a manner allowing through-flow to the wall of the
membrane (12) around the outflow opening (52),
thereby providing for unobstructed fluid flow through
the outflow opening (52) when the valve is open.

21. A device according to claim 20, characterized in
that the outflow opening (52) is defined by an axially
extending tubular membrane stub (164, 179) pro-
jecting into the suction chamber (168, 180, 190, 206),
and that the membrane stub (164, 179), in one free
end portion thereof, is connected to the stem (118),

and its other end portion is associated with and is
surrounded by the membrane (160, 174, 188, 200),
the stub (164, 179) thereby forming a drinking con-
duit.

22. A device according to claim 21, characterized in
that the surrounding membrane (160, 174, 188, 200)
is shaped as a drinking spout (162, 176, 204).

23. A device according to claim 20, characterized in
that the outflow opening (52) is defined by an axially
extending tubular membrane stub (238) projecting
out from the outflow opening (52) of the membrane
(222) and away from its suction chamber (226).

24. A device according to claim 23, characterized in
that the membrane stub (238) is releasably associ-
ated with an invertible lid (228) which is arranged in
a pressure-equalizing manner to the outside (96) of
said partition (218), a middle portion thereof being
formed with an axially projecting drinking spout (232)
which is provided with an axial through-going drink-
ing opening (234), and that one end of the drinking
opening (234) is provided with a breakable seal
(236), the breakable seal (236) being arranged to
protect the outlet (239) of the membrane stub (238)
when the valve device is inactive, but wherein the
seal (236), when the lid (228) is turned over axially,
is broken and covers and surrounds the membrane
stub (238) like a pressure-sealing gliding seal,
whereby the activating device is ready for use.

25. A device according to one of the claims 2-9, 17-20,
characterized in that the membrane (12, 48, 92),
on its outside (58) and around the outflow opening
(52), is provided with a flexible annular seal (60, 104)
which, in the position of use, surrounds a separate
drinking conduit (66, 102), whereby the membrane
(12, 48, 92) is arranged for releasable connection to
the drinking conduit (66, 102).

26. A device according to claim 25, characterized in
that the drinking conduit (66, 102) is formed in a lid
(68, 94) which is arranged in a pressure-equalizing
manner to the outside (96) of said partition (8) and
surrounds the valve device, and that a first end por-
tion (65, 108) of the drinking conduit (66, 102) is ar-
ranged to fit into said seal (60, 104), whereas a sec-
ond end portion (67, 110) of the drinking conduit (66,
102) is connected to the lid (68, 94).

27. A device according to claim 26, characterized in
that the lid (68, 94) surrounding the drinking conduit
(66, 102) is shaped as a drinking spout (70, 100).

28. A device according to one of the claims 2-10 or claim
18, characterized in that said partition (386) is ar-
ranged with both an opening (10) for said valve seal-
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ing element (406) and an outward drinking opening
(400), and that the sealing element opening (10) on
the inside (30) of the partition (386) is connected to
an inlet tube (372) which is arranged to be releasably
connected to the drinking container (2, 320), where-
as the drinking opening (400) on the inside (30) of
the partition (386) is connected to an outlet tube
(374).

29. A device according to claim 28, characterized in
that the inlet tube (372) is connected to an inlet
chamber (380), and that the outlet tube (374) is con-
nected to an outlet chamber (382), and that the inlet
chamber (380) and outlet chamber (382) are posi-
tioned next to each other within a closed cap (370)
while separated by means of an axially directed cap
wall (384).

30. A device according to any one of the preceding
claims, characterized in that said drinking opening
(34, 52, 234, 262, 364), along its internal circumfer-
ence, is provided with elastic radial flaps (186), and
that the free ends of the flaps (186) are arranged to
rest closingly against each other when the valve de-
vice is inactive, and that the flaps (186) are arranged
to flex out and open in the fluid outflow direction when
said underpressure (P2) is supplied to the drinking
opening (34, 52, 234, 262, 364).

31. A method of preventing inadvertent outflow of a fluid
from a drinking container (2, 230), in which the meth-
od comprising the use of a valve which is connected
to at least one opening (10, 10’, 312) of a partition
(8, 218, 310, 360, 386) of the drinking container (2,
320), the partition (8, 218, 310, 360, 386) either being
part of the drinking container (2, 320) or, alternative-
ly, being a portion of a cap (6, 370) which is pressure-
sealingly arranged to the drinking container (2, 320),
and in which the valve is arranged to control the fluid
outflow via a downstream drinking opening (34, 52,
234, 262, 364, 400), the valve comprising a movable
activating element (12, 48, 92, 160, 174, 188, 200,
222, 246, 288, 326, 346, 388) which is associated
with a sealing element (26, 56, 120, 124, 272, 296,
328, 356, 406), and in which the activating element
(12, 48, 92, 160, 174, 188, 200, 222, 246, 288, 326,
346, 388) is pressure-responsive and arranged to
displace the sealing element (26, 56, 120, 124, 272,
296, 328, 356, 406) into an open position for fluid
outflow, characterized in that the method compris-
es the steps of pressure-balancing the activating el-
ement (12, 48, 92, 160, 174, 188, 200, 222, 246,
288, 326, 346, 388) against the ambient pressure
(P1) of the drinking container (2, 320); and arranging
the activating element (12, 48, 92, 160, 174, 188,
200, 222, 246, 288, 326, 346 388) to open to fluid
outflow when the pressure (P2) in the drinking open-
ing (34, 52, 234, 262, 364, 400) is lower than the

ambient pressure (P1) by a predetermined value,
whereby the resulting differential pressure (P1-P2)
moves the activating element (12, 48, 92, 160, 174,
188, 200, 222, 246, 288, 326, 346, 388) by means
of a valve-opening force (F1),

Patentansprüche

1. Ventilvorrichtung für einen Trinkbehälter (2, 320), bei
dem das Ventil, in seiner Gebrauchsposition, mit
mindestens einer Öffnung (10, 10’, 312) in einer
Trennwand (18, 218, 310, 360, 386) des Trinkbehäl-
ters (2, 320) versehen ist, wobei diese Trennwand
(18, 218, 310, 360, 386) einen Teil des Trinkbehäl-
ters (2, 320) oder, alternativ, einen Teil einer Kappe
(6, 370) bildet, die dem Trinkbehälter (2, 320) druck-
dicht zugeordnet ist, und bei der das Ventil so aus-
gebildet ist, dass es öffnet und schließt, um über eine
stromabwärtige Trinköffnung (34, 52, 234, 262, 364,
400) ein Fluid aus dem Trinkbehälter (2, 320) aus-
strömen zu lassen, wobei dieses Ventil über ein be-
wegliches Aktivierungselement (12, 48, 92, 160,
174, 188, 200, 222, 246, 288, 326, 346, 388) verfügt,
dem ein Dichtungselement (26, 56, 120, 124, 272,
296, 328, 356, 406) zugeordnet ist, und bei der das
Aktivierungselement (12, 48, 92, 160, 174, 188, 200,
222, 246, 288, 326, 346, 388) auf Druck anspricht
und so ausgebildet ist, dass es das Dichtungsele-
ment (26, 56, 120, 124, 272, 296, 328, 356, 406) in
eine offene Position zum Ausströmen des Fluids ver-
stellt, dadurch gekennzeichnet, dass Aktivie-
rungselement (12, 48, 92, 160, 174, 188, 200, 222,
246, 288, 326, 346, 388) in Druckausgleich mit dem
Umgebungsdruck (P1) des Trinkbehälters (2, 320)
steht, und es so ausgebildet ist, dass es zum Aus-
lassen des Fluids öffnet, wenn der Druck (P2) in der
Trinköffnung (34, 52, 234, 262, 364, 400) um einen
vorbestimmten Druck niedriger als der Umgebungs-
druck (P1) ist, wobei der sich ergebende Differenz-
druck (P1-P2) das Aktivierungselement (12, 48, 92,
160, 174, 188, 200, 222, 246, 288, 326, 346, 388)
mittels einer Ventilöffnungskraft (F1) verstellt.

2. Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass das Aktivierungselement über eine
bewegliche Membran (12, 48, 92, 160, 174, 188,
200, 222, 246, 288, 326, 346, 388) verfügt, die um
eine Achse (11) an der Außenseite (96) der Trenn-
wand (18, 218, 310, 360, 386) vorhanden ist, und
dass diese Membran (12, 48, 92, 160, 174, 188, 200,
222, 246, 288, 326, 346, 388) mit einem Umfangs-
rand (15, 392) versehen ist, der, in seiner Ge-
brauchsposition, auf eine solche Weise angeordnet
ist, dass er die mindestens eine Öffnung (10, 10’,
312) der Trennwand (18, 218, 310, 360, 386) umgibt,
wobei zwischen der Membran (12, 48, 92, 160, 174,
188, 200, 222, 246, 288, 326, 346, 388) und der
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Trennwand (18, 218, 310, 360, 386) eine Saugkam-
mer (32, 76, 114, 168, 180, 190, 206, 226, 264, 342,
368, 394) existiert, und dass diese Membran (12,
48, 92, 160, 174, 188, 200, 222, 246, 288, 326, 346,
388) über mindestens ein Verstärkungselement (20,
116, 118, 136, 140, 146, 156, 158, 170, 244, 248,
250, 268, 290, 334, 352, 402) dem Dichtungsele-
ment (26, 56, 120, 124, 272, 296, 328, 356, 406)
zugeordnet ist und sie eine axiale Ventilöffnungs-
kraft (F1) überträgt und dass die stromabwärtige Sei-
te der Saugkammer (32, 76, 114, 168, 180, 190, 206,
226, 264, 342, 368, 394) druckdicht mit der Trinköff-
nung (34, 52, 234, 262, 364, 400) verbunden ist,
wenn die Gebrauchsposition vorliegt.

3. Vorrichtung nach Anspruch 2, dadurch gekenn-
zeichnet, dass die Membran (12, 48, 92, 160, 174,
188, 200, 222, 246, 288, 326, 346, 388) mit minde-
stens einer flexiblen Zone (18, 178, 192, 194, 202,
248, 252, 254, 256, 336, 358, 390) versehen ist, die
bei einer Bewegung der Membran (12, 48, 92, 160,
174, 188, 200, 222, 246, 288, 326, 346, 388) nach-
giebig ist.

4. Vorrichtung nach Anspruch 3, dadurch gekenn-
zeichnet, dass eine flexible Zone aus mindestens
einer konzentrischen, ringförmigen Membransicke
(18, 194, 202, 390) besteht, die zwischen der Achse
(11) und dem Umfangsrand (15, 392) der Membran
(12, 48, 188, 200, 388) positioniert ist.

5. Vorrichtung nach Anspruch 4, dadurch gekenn-
zeichnet, dass die mindestens eine Membransicke
(202) in der axialen Richtung am Umfangsrand (15,
392) der Membran (200) vorhanden ist, wodurch die-
se wie ein Balg in der axialen Richtung nachgiebig
sein kann.

6. Vorrichtung nach einem der vorstehenden Ansprü-
che, dadurch gekennzeichnet, dass die Membran
(12, 48, 388) mit im Wesentlichen ebener Form, zu-
mindest an ihrer Innenseite (22), vorliegt, und das
diese Membran (12, 48, 92, 160, 388) orthogonal
zur Achse (11) positioniert ist.

7. Vorrichtung nach Anspruch 6, dadurch gekenn-
zeichnet, dass die Membran (92, 160) an ihrem Um-
fangsrand (15, 392) mit einem sich axial erstrecken-
den und flexiblen Bundabschnitt (112, 166) verse-
hen ist, der so ausgebildet ist, dass er in axialer Rich-
tung nachgiebig ist.

8. Vorrichtung nach Anspruch 7, dadurch gekenn-
zeichnet, dass der Bundabschnitt (112, 166) ent-
lang seinem Umfang mit sich axial erstreckenden
und elastisch flexiblen Streben (116, 170) versehen
ist, die so ausgebildet sind, dass sie einen speziellen
Widerstand gegen axiales Zusammendrücken aus-

üben, wobei diese Streben (116, 170) radial flexibel
sind.

9. Vorrichtung nach Anspruch 8, dadurch gekenn-
zeichnet, dass eine Strebe (170) aus zwei axialen
Strebenelementen (170a, 170b), deren benachbarte
Endflächen (170a’, 170b’) von komplementärer
Form sind, und die an ihren radialen Außenseiten
scharniermäßig miteinander verbunden sind, wobei
diese Elemente (170a, 170b) so ausgebildet sind,
dass sie gegeneinander sperren, wenn die Ventil-
vorrichtung inaktiv ist, sie jedoch so ausgebildet sind,
dass sie radial über das Scharnier nachgeben, wenn
sie durch den Differenzdruck (P1-P2) beeinflusst
werden.

10. Vorrichtung nach einem der vorstehenden Ansprü-
che, dadurch gekennzeichnet, dass die Membran
(388) mit einer verstärkten axialen Verlängerung
(402) ausgebildet ist, die sich durch eine Öffnung
(10) in der Trennwand (386) erstreckt, wodurch sie
als Ventilschaft wirkt, und dass diese Membranver-
längerung (402) mit einem begrenzten Mittelab-
schnitt (404) ausgebildet ist, der der Öffnung (10) in
der Trennwand (386) gegenüberstehend positioniert
ist, und dass der freie Endabschnitt der Membran-
verlängerung (402) mit einem erweiterten Bundab-
schnitt (406) ausgebildet ist, der druckdicht am In-
neren (30) der Trennwand (386) anliegen kann, wo-
bei die Membranverlängerung (402) mittels ihrer
Form das Ventil bildet.

11. Vorrichtung nach Anspruch 3, dadurch gekenn-
zeichnet, dass die Membran als Balg (246, 288,
326, 346) ausgebildet ist, der sich konzentrisch und
axial um die Achse (11) erstreckt, und der mit einem
ersten Endabschnitt (258, 354), der der Öffnung (10,
312) in der Trennwand (8, 310, 360) zugeordnet ist,
und dem das Dichtungselement (272, 296, 328, 356)
zugeordnet ist, und einem axial entgegengesetzten
zweiten Endabschnitt (260, 362), der als Trinköff-
nung (262, 364) geformt ist, versehen ist, wodurch
der Innenraum des Balgs (246, 288, 326, 346) die
Saugkammer (264, 342, 368) bildet, und dass der
Balg (246, 288, 326, 346) mittels seiner flexiblen Zo-
nen (248, 252, 254, 256, 336, 358) in der Umfangs-
richtung und in radialer Richtung kontrahierbar aus-
gebildet ist, wobei die Kontraktion des Balgs durch
das mindestens eine Verstärkungselement (248,
250, 268, 290, 334, 352) in die genannte axiale Ven-
tilöffnungskraft (F1) umgesetzt wird.

12. Vorrichtung nach Anspruch 11, dadurch gekenn-
zeichnet, dass der Balg (246) entlang seinem Um-
fang mit sich axial erstreckenden Sicken (248) ver-
sehen ist, wodurch er in der Umfangsrichtung und
in radialer Richtung kontrahierbar ist, wobei die axia-
len Sicken (248) auch einen axialen Verstärkungs-
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effekt auf den Balg (246) ausüben.

13. Vorrichtung nach Anspruch 11 oder 12, dadurch ge-
kennzeichnet, dass der Balg (246, 288, 326, 346)
mit axialen Kraftübertragungsstreben (250, 290,
234) versehen ist.

14. Vorrichtung nach Anspruch 11, 12 oder 13, dadurch
gekennzeichnet, dass der erste Endabschnitt
(258, 354) des Balgs (246, 288, 326, 346) in einer
verschließbaren, kegelförmigen Schnauze (296,
328, 356) endet, die an einer konzentrischen, ring-
förmig gegliederten Zone (256, 336, 358) des Balgs
(246, 288, 326, 346) angeordnet ist und um diese
verschwenken kann, wodurch sie, wenn sie durch
die axiale Kraft (F1) beeinflusst wird, einem Schnau-
zeöffnungs-Drehmoment unterzogen wird, wodurch
sie das Ventildichtungselement bildet.

15. Vorrichtung nach Anspruch 14, dadurch gekenn-
zeichnet, dass die Schnauze dadurch gebildet ist,
dass die Mündung des Balgs (346) zu einem expan-
dierbaren Membranring (356) konvergiert, der das
Ventildichtungselement bildet, und dass dieser
Membranring (356) mit einem Umfangsbund (360)
versehen ist, der mit dem Trinkbehälter (2, 320) ver-
bunden ist und die genannte Trennwand bildet.

16. Vorrichtung nach Anspruch 14, dadurch gekenn-
zeichnet, dass die Schnauze dadurch gebildet ist,
dass die Mündung des Balgs (246, 326) zu einer
kegelförmigen Spitze (296, 328) konvergiert, die mit
sich axial erstreckenden und verschließbaren Schlit-
zöffnungen (298, 330) versehen ist, wodurch die Ke-
gelspitze (296, 328) mit ihren Schlitzöffnungen (298,
330) das Ventildichtungselement bildet.

17. Vorrichtung nach Anspruch 11, 12 oder 13, dadurch
gekennzeichnet, dass der zweite Endabschnitt
(260) des Balgs (246, 288, 326, 346) relativ zur
Trennwand (8, 310, 360, 386) befestigt ist, wodurch
der Balg (246, 288, 326, 346) bei radialer Kontraktion
axial zum Dichtungselement (272, 296, 328) ge-
dehnt wird.

18. Vorrichtung nach einem der Ansprüche 2 - 9, 11 -
13 oder 17, dadurch gekennzeichnet, dass das
mindestens eine Verstärkungselement zwischen
der Membran (12, 48, 92, 160, 174, 188, 200, 222,
246, 288, 326, 346, 388) und dem Dichtungselement
(26, 56, 120, 124, 272) ein Schaft (20, 118, 136, 140,
146, 156, 158, 244, 268) ist.

19. Vorrichtung nach Anspruch 18, dadurch gekenn-
zeichnet, dass mindestens zwei vorstehende
Schäfte (20, 118, 136, 140, 146, 244, 268) um eine
Auslassöffnung (52) der Membran (92) herum an-
geordnet sind.

20. Vorrichtung nach Anspruch 18, dadurch gekenn-
zeichnet, dass der Schaft (20, 118, 136, 140, 146,
244, 268) innerhalb einer Auslauföffnung (52) in der
Membran (92) ausgebildet ist und axial aus dieser
vorsteht, und dass er auf eine Weise angebracht ist,
die einen Durchfluss zur Wand der Membran (12)
um die Auslauföffnung (52) herum zulässt, um da-
durch für eine ungehinderte Fluidströmung durch
die Auslauföffnung (52) zu sorgen, wenn das Ventil
offen ist.

21. Vorrichtung nach Anspruch 20, dadurch gekenn-
zeichnet, dass die Auslauföffnung (52) durch einen
sich axial erstreckenden, rohrförmigen Membran-
stummel (164, 179) gebildet ist, der in die Saugkam-
mer (168, 180, 190, 206) vorsteht und der, an einem
freien Endabschnitt an ihm, mit dem Schaft (118)
verbunden ist, und dessen anderem Endabschnitt
die Membran (160, 174, 188, 200) zugeordnet ist,
wobei er von dieser umgeben ist, wodurch der Stum-
mel (164, 179) eine Trinkleitung bildet.

22. Vorrichtung nach Anspruch 21, dadurch gekenn-
zeichnet, dass die umgebende Membran (160, 174,
188, 200) als Trinkschnauze (162, 176, 204) ausge-
bildet ist.

23. Vorrichtung nach Anspruch 20, dadurch gekenn-
zeichnet, dass die Auslauföffnung (52) durch einen
sich axial erstreckenden, rohrförmigen Membran-
stummel (238) gebildet ist, der aus dieser Auslauf-
öffnung (52) der Membran (222) von deren Saug-
kammer (226) weg vorsteht.

24. Vorrichtung nach Anspruch 23, dadurch gekenn-
zeichnet, dass dem Membranstummel (238) lösbar
ein umkehrbarer Deckel (228) zugeordnet ist, der
auf Druck ausgleichende Weise an der Außenseite
(96) der Trennwand (218) angebracht ist, wobei ein
Mittelabschnitt desselben mit einer axial vorstehen-
den Trinkschnauze (232) ausgebildet ist, die mit ei-
ner axial durchgehenden Trinköffnung (234) verse-
hen ist, und dass ein Ende der Trinköffnung (234)
mit einer zerstörbaren Dichtung (236) versehen ist,
die so ausgebildet ist, dass sie den Auslass (239)
des Membranstummels (238) schützt, wenn die
Ventilvorrichtung inaktiv ist, sie jedoch dann, wenn
der Deckel (228) axial umgedreht wird, zerstört wird
und den Membranstummel (238) wie eine druckdich-
te Gleitdichtung abdeckt und umgibt, wodurch die
Aktivierungsvorrichtung für den Gebrauch bereit ist.

25. Vorrichtung nach einem der Ansprüche 2 - 9, 17 -
20, dadurch gekennzeichnet, dass die Membran
(12, 48, 92) an ihrer Außenseite (58) und um die
Auslauföffnung (52) herum mit einer flexiblen, ring-
förmigen Dichtung (60, 104) versehen ist, die, in ihrer
Gebrauchsposition, eine separate Trinkleitung (66,

29 30 



EP 1 404 587 B9

17

5

10

15

20

25

30

35

40

45

50

55

102) umgibt, wobei die Membran (12, 48, 92) für lös-
bare Verbindung mit der Trinkleitung (66, 102) aus-
gebildet ist.

26. Vorrichtung nach Anspruch 25, dadurch gekenn-
zeichnet, dass die Trinkleitung (66, 102) in einem
Deckel (68, 94) ausgebildet ist, der auf Druck aus-
gleichende Weise an der Außenseite (96) der Trenn-
wand (8) angebracht ist und die Ventilvorrichtung
umgibt, und dass ein erster Endabschnitt (65, 108)
der Trinkleitung (66, 102) so ausgebildet ist, dass er
in die Dichtung (60, 104) passt, wohingegen ein
zweiter Endabschnitt (67, 110) der Trinkleitung (66,
102) mit dem Deckel (68, 94) verbunden ist.

27. Vorrichtung nach Anspruch 26, dadurch gekenn-
zeichnet, dass der Deckel (68, 94) um die Trinklei-
tung (66, 102) als Trinkschnauze (70, 100) geformt
ist.

28. Vorrichtung nach einem der Ansprüche 2 - 10 oder
Anspruch 18, dadurch gekennzeichnet, dass die
Trennwand (386) mit sowohl einer Öffnung (10) für
das Ventildichtungselement (406) als auch einer äu-
ßeren Trinköffnung (400) versehen ist, und dass die
Dichtungselementöffnung (10) an der Innenseite
(30) der Trennwand (386) mit einer Einlassleitung
(372) verbunden ist, die so ausgebildet ist, dass sie
lösbar mit dem Trinkbehälter (2, 320) verbunden ist,
wohingegen die Trinköffnung (400) an der Innensei-
te (30) der Trennwand (386) mit einer Auslassleitung
(374) verbunden ist.

29. Vorrichtung nach Anspruch 28, dadurch gekenn-
zeichnet, dass die Einlassleitung (372) mit einer
Einlasskammer (380) verbunden ist und die Auslas-
sleitung (374) mit einer Auslasskammer (382) ver-
bunden ist und dass die Einlasskammer (380) und
die Auslasskammer (382) innerhalb einer geschlos-
senen Kappe (370) nebeneinander positioniert sind,
während sie durch eine axial ausgerichtete Kappen-
wand (384) voneinander getrennt sind.

30. Vorrichtung nach einem der vorstehenden Ansprü-
che, dadurch gekennzeichnet, dass die Trinköff-
nung (34, 52, 234, 262, 364) entlang ihrem Innen-
umfang mit elastischen, radialen Klappen (186) ver-
sehen ist, deren freie Enden so angeordnet sind,
dass sie schließend aneinander liegen, wenn die
Ventilvorrichtung inaktiv ist, und sie sich nach außen
biegen und in der Fluidauslaufrichtung öffnen, wenn
der genannte Unterdruck (P2) an die Trinköffnung
(34, 52, 234, 262, 364) geliefert wird.

31. Verfahren zum Verhindern des unbeabsichtigten
Herauslaufens eines Fluids aus einem Trinkbehälter
(2, 320), zu dem die Verwendung eines Ventils ge-
hört, das mit mindestens einer Öffnung (10, 10’, 312)

einer Trennwand (18, 218, 310, 360, 386) des Trink-
behälters (2, 320) verbunden ist, wobei diese Trenn-
wand (18, 218, 310, 360, 386) entweder Teil des
Trinkbehälters (2, 320) oder alternativ Teil einer Kap-
pe (6, 370) ist, die druckdicht am Trinkbehälter (2,
320) angebracht ist, und bei dem das Ventil so aus-
gebildet ist, dass es das Ausströmen des Fluids
durch die stromabwärtige Trinköffnung (34, 52, 234,
262, 364, 400) steuert, wobei dieses Ventil über ein
bewegliches Aktivierungselement (12, 48, 92, 160,
174, 188, 200, 222, 246, 288, 326, 346, 388) verfügt,
dem ein Dichtungselement (26, 56, 120, 124, 272,
296, 328, 356, 406) zugeordnet ist, und bei dem das
Aktivierungselement (12, 48, 92, 160, 174, 188, 200,
222, 246, 288, 326, 346, 388) druckempfindlich ist
und so ausgebildet ist, dass es das Dichtungsele-
ment (26, 56, 120, 124, 272, 296, 328, 356, 406) für
ein Ausströmen des Fluids in eine offene Position
verstellt, dadurch gekennzeichnet, dass das Ver-
fahren die folgenden Schritte beinhaltet: Herstellen
eines Druckausgleichs des Aktivierungselements
(12, 48, 92, 160, 174, 188, 200, 222, 246, 288, 326,
346, 388) gegen den Umgebungsdruck (P1) um den
Trinkbehälter (2, 320); und Ausbilden des Aktivie-
rungselements (12, 48, 92, 160, 174, 188, 200, 222,
246, 288, 326, 346, 388) zum Öffnen, für ein Her-
ausströmen des Fluids, wenn der Druck (P2) in der
Trinköffnung (34, 52, 234, 262, 364, 400) um einen
vorbestimmten Wert niedriger als der Umgebungs-
druck (P1) ist, wobei der sich ergebende Differenz-
druck (P1-P2) das Aktivierungselement (12, 48, 92,
160, 174, 188, 200, 222, 246, 288, 326, 346, 388)
mittels einer Ventilöffnungskraft (F1) verstellt.

Revendications

1. Dispositif à soupape pour contenant à boisson (2,
320), dans lequel la soupape, dans sa position d’uti-
lisation, est reliée à au moins un orifice (10, 10’, 312)
ménagé dans une cloison (8, 218, 310, 360, 386) du
contenant à boisson (2, 320), la cloison (8, 218, 310,
360, 386) faisant partie soit du contenant à boisson
(2, 320) soit, en variante, d’une partie d’un capuchon
(6, 370) qui est associé de manière étanche par pres-
sion au contenant à boisson (2, 320), et dans lequel
la soupape est prévue pour s’ouvrir et se fermer afin
de laisser s’écouler un fluide du contenant à boisson
(2, 320) via un orifice pour boire situé en aval (34,
52, 234, 262, 364, 400), la soupape comprenant un
élément d’activation mobile (12, 48, 92, 160, 174,
188, 200, 222, 246, 288, 326, 346, 388) qui est as-
socié à un élément de fermeture (26, 56, 120, 124,
272, 296, 328, 356, 406), et dans lequel l’élément
d’activation (12, 48, 92, 160, 174, 188, 200, 222,
246, 288, 326, 346, 388) est sensible à la pression
et est prévu pour déplacer l’élément de fermeture
(26, 56, 120, 124, 272, 296, 328, 356, 406) dans une
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position ouverte pour laisser s’écouler le fluide, ca-
ractérisé en ce que l’élément d’activation (12, 48,
92, 160, 174, 188, 200, 222, 246, 288, 326, 346, 388)
est équilibré en pression contre la pression ambiante
(P1) du contenant à boisson (2, 320), et en ce que
l’élément d’activation (12, 48, 92, 160, 174, 188, 200,
222, 246, 288, 326, 346, 388) est prévu pour s’ouvrir
et permettre un écoulement du fluide lorsque la pres-
sion (P2) au niveau de l’orifice pour boire (34, 52,
234, 262, 364, 400) est inférieure à la pression am-
biante (P1) d’une valeur prédéfinie, de sorte que la
pression différentielle résultante (P1-P2) déplace
l’élément d’activation (12, 48, 92, 160, 174, 188, 200,
222, 246, 288, 326, 346, 388) sous l’action d’une
force d’ouverture de soupape (F1).

2. Dispositif selon la revendication 1, caractérisé en
ce que ledit élément d’activation comprend une
membrane mobile (12, 48, 92, 160, 174, 188, 200,
222, 246, 288, 326, 346, 388) qui est formée autour
d’un axe (11) sur l’extérieur (96) de ladite cloison (8,
218, 310, 360, 386), et en ce que la membrane (12,
48, 92, 160, 174, 188, 200, 222, 246, 288, 326, 346,
388) présente un bord périphérique (15, 392) qui,
dans sa position d’utilisation, est disposé de manière
à entourer ledit au moins un orifice (10, 10’, 312) de
la cloison (8, 218, 310, 360, 386), de sorte qu’une
chambre d’aspiration (32, 76, 114, 168, 180, 190,
206, 226, 264, 342, 368, 394) est définie entre la
membrane (12, 48, 92, 160, 174, 188, 200, 222, 246,
288, 326, 346, 388) et la cloison (8, 218, 310, 360,
386), et que la membrane (12, 48, 92, 160, 174, 188,
200, 222, 246, 288, 326, 346, 388) via au moins un
élément d’entretoise (20, 116, 118, 136, 140, 146,
156, 158, 170, 244, 248, 250, 268, 290, 334, 352,
402) est associé audit élément de fermeture (26, 56,
120, 124, 272, 296, 328, 356, 406) et transmet une
force axiale d’ouverture de soupape (F1), et en ce
que la face aval de la chambre d’aspiration (32, 76,
114, 168, 180, 190, 206, 226, 264, 342, 368, 394)
est reliée de manière étanche par pression audit ori-
fice pour boire (34, 52, 234, 262, 364, 400) lorsqu’il
est dans la position d’utilisation.

3. Dispositif selon la revendication 2, caractérisé en
ce que la membrane (12, 48, 92, 160, 174, 188, 200,
222, 246, 288, 326, 346, 388) comporte au moins
une zone élastique (18, 178, 192, 194, 202, 248,
252, 254, 256, 336, 358, 390) qui est élastique en
cas de mouvement de la membrane (12, 48, 92, 160,
174, 188, 200, 222, 246, 288, 326, 346, 388).

4. Dispositif selon la revendication 3, caractérisé en
ce qu’une zone élastique consiste en au moins une
ondulation de membrane annulaire concentrique
(18, 194, 202, 390) positionnée entre l’axe (11) et le
bord périphérique (15, 392) de la membrane (12, 48,
188, 200, 388).

5. Dispositif selon la revendication 4, caractérisé en
ce que ladite ou chaque ondulation de membrane
(202) est ménagée dans la direction axiale du bord
périphérique (15, 392) de la membrane (200), de
sorte que la membrane (200) peut être élastique
comme un soufflet dans la direction axiale.

6. Dispositif selon l’une quelconque des revendications
précédentes, caractérisé en ce que la membrane
(12, 48, 388) est de forme sensiblement plane, au
moins sur sa face intérieure (22), et en ce que la
membrane (12, 48, 92, 160, 388) est disposée per-
pendiculairement à l’axe (11).

7. Dispositif selon la revendication 6, caractérisé en
ce que la membrane (92, 160), à son bord périphé-
rique (15, 392), présente une partie formant colle-
rette souple s’étendant axialement (112, 166) qui est
prévue pour être élastique dans la direction axiale.

8. Dispositif selon la revendication 7, caractérisé en
ce que la partie formant collerette (112, 166) pré-
sente, le long de sa circonférence, des barrettes
élastiquement souples et s’étendant axialement
(116, 170) qui sont disposées de manière à exercer
une résistance particulière à la compression axiale,
les barrettes (116, 170) étant souples radialement.

9. Dispositif selon la revendication 8, caractérisé en
ce qu’une barrette (170) consiste en deux éléments
de barrette axiaux (170a, 170b), dont les surfaces
d’extrémité adjacentes (170a’, 170b’) sont de forme
complémentaire et articulées mutuellement sur leurs
faces extérieures radiales, de sorte que les éléments
(170a, 170b) sont prévus pour s’enclencher lorsque
le dispositif à soupape est inactif, mais dans lequel
les éléments (170a, 170b) sont prévus pour flamber
radialement via ladite articulation lorsqu’ils sont sou-
mis à ladite pression différentielle (P1-P2).

10. Dispositif selon l’une quelconque des revendications
précédentes, caractérisé en ce que la membrane
(388) est constituée d’un prolongement axial renfor-
cé (402) s’étendant à travers un orifice (10) dans
ladite cloison (386), le prolongement de membrane
(402) travaillant ainsi comme tige de soupape, et en
ce que le prolongement de membrane (402) com-
prend une partie centrale rétrécie (404) positionnée
en vis-à-vis dudit orifice (10) dans la cloison (386),
et en ce que la partie d’extrémité libre du prolonge-
ment de membrane (402) comprend une partie for-
mant collerette élargie (406) pouvant s’appuyer de
manière étanche par pression contre l’intérieur (30)
de la cloison (386), le prolongement de membrane
(402) constituant, de par sa forme, la soupape.

11. Dispositif selon la revendication 3, caractérisé en
ce que la membrane est configurée comme un souf-
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flet (246, 288, 326, 346) s’étendant de manière con-
centrique et axiale autour de l’axe (11), de sorte que
le soufflet de membrane (246, 388, 326, 346) com-
porte une première partie d’extrémité (258, 354) qui
est associée audit orifice (10, 312) dans la cloison
(8, 310, 360), et qui est associée audit élément de
fermeture (272, 296, 328, 356), et une seconde par-
tie d’extrémité opposée axialement (260, 362) con-
figurée comme orifice pour boire (262, 364), la cavité
intérieure du soufflet (246, 288, 326, 346) constituant
ainsi la chambre d’aspiration (264, 342, 368), et en
ce que le soufflet (246, 288, 326, 346) peut être con-
tracté périphériquement et radialement grâce à ses
zones souples (248, 252, 254, 256, 336, 358), la
contraction du soufflet étant transformée en ladite
force axiale d’ouverture de soupape (F1) via ledit au
moins un élément d’entretoise (248, 250, 268, 290,
334, 352).

12. Dispositif selon la revendication 11, caractérisé en
ce que le soufflet (246) est pourvu, le long de sa
circonférence, d’ondulations (248) s’étendant axia-
lement, de sorte que le soufflet (246) peut être con-
tracté périphériquement et radialement, les ondula-
tions axiales (248) ayant également un effet de ren-
forcement sur le soufflet (246).

13. Dispositif selon la revendication 11 ou 12, caracté-
risé en ce que le soufflet (246, 288, 326, 346) com-
porte des barrettes axiales (250, 290, 234) qui trans-
mettent une force.

14. Dispositif selon la revendication 11, 12 ou 13, ca-
ractérisé en ce que ladite première partie d’extré-
mité (258, 354) du soufflet (246, 288, 326, 346) se
termine par un bec conique refermable (296, 328,
356), et en ce que le bec (296, 328, 356) est prévu
et adapté pour pivoter autour d’une zone articulée
annulaire concentrique (256, 336, 358) du soufflet
(246, 288, 326, 346), de sorte que le bec (296, 328,
356), lorsqu’il est sous l’influence de ladite force
axiale (F1), est soumis à un couple d’ouverture de
bec, le bec (296, 328, 356) constituant ainsi l’élément
de fermeture de soupape.

15. Dispositif selon la revendication 14, caractérisé en
ce que le bec est défini en faisant converger l’em-
bouchure du soufflet (346) dans une bague de mem-
brane extensible (356) qui constitue l’élément de fer-
meture de soupape, et en ce que la bague de mem-
brane (356) comporte un collier circonférentiel (360)
qui est relié au contenant à boisson (2, 320), et qui
forme ladite cloison.

16. Dispositif selon la revendication 14, caractérisé en
ce que le bec est défini en faisant converger l’em-
bouchure du soufflet (246, 326) pour devenir une
pointe de cône (296, 328) qui comporte des ouver-

tures en forme de fente obturables et s’étendant
axialement (298, 330), la pointe de cône (296, 328)
constituant ainsi, avec ses ouvertures en forme de
fente (298, 330), l’élément de fermeture de soupape.

17. Dispositif selon la revendication 11, 12 ou 13, ca-
ractérisé en ce que la seconde partie d’extrémité
(260) du soufflet (246, 288, 326, 346) est fixée par
rapport à ladite cloison (8, 310, 360, 386), de sorte
que le soufflet (246, 288, 326, 346), en cas de con-
traction radiale, est allongé axialement en direction
de l’élément de fermeture (272, 296, 328).

18. Dispositif selon l’une des revendications 2-9, 11-13
ou 17, caractérisé en ce que ledit ou chaque élé-
ment d’entretoise entre la membrane (12, 48, 92,
160, 174, 188, 200, 222, 246, 288, 326) et l’élément
de fermeture (26, 56, 120, 124, 272) est une tige (20,
118, 136, 140, 146, 156, 158, 244, 268).

19. Dispositif selon la revendication 18, caractérisé en
ce qu’au moins deux tiges saillantes (156, 158) sont
disposées autour d’un orifice d’écoulement (52) de
la membrane (92).

20. Dispositif selon la revendication 18, caractérisé en
ce que la tige (20, 118, 136, 140, 146, 244, 268) est
positionnée à l’intérieur de l’orifice d’écoulement (52)
dans la membrane (92) et fait saillie axialement de-
puis ce dernier, et en ce que la tige (20, 118, 136,
140, 146, 244, 268) est fixée d’une manière permet-
tant un écoulement vers la paroi de la membrane
(12) autour de l’orifice d’écoulement (52), permettant
ainsi un écoulement libre à travers l’orifice d’écou-
lement (52) lorsque la soupape est ouverte.

21. Dispositif selon la revendication 20, caractérisé en
ce que l’orifice d’écoulement (52) est défini par un
mamelon tubulaire de membrane (164, 179) s’éten-
dant axialement et faisant saillie à l’intérieur de la
chambre d’aspiration (168, 180, 190, 206), et en ce
que le mamelon de membrane (164, 179), à une
partie d’extrémité libre de celui-ci, est relié à la tige
(118), et, à son autre partie d’extrémité, est associé
à la membrane (160, 174, 188, 200) et entouré par
cette dernière, le mamelon (164, 179) formant ainsi
un conduit pour boire.

22. Dispositif selon la revendication 21, caractérisé en
ce que la membrane d’entourage (160, 174, 188,
200) est configurée sous forme d’ajutage pour boire
(162, 176, 204).

23. Dispositif selon la revendication 20, caractérisé en
ce que l’orifice d’écoulement (52) est défini par un
mamelon tubulaire de membrane (238) s’étendant
axialement et faisant saillie vers l’extérieur de l’orifice
d’écoulement (52) de la membrane (222) et dirigé à
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l’opposé de sa chambre d’aspiration (226).

24. Dispositif selon la revendication 23, caractérisé en
ce que le mamelon de membrane (238) est associé
de manière libérable à un couvercle réversible (228)
qui est disposé de manière étanche par pression sur
la partie extérieure (96) de ladite cloison (218), une
partie centrale de cette dernière étant sous forme
d’ajutage pour boire (232) faisant saillie axialement
et pourvu d’un orifice pour boire axial traversant
(234), et en ce qu’une extrémité de l’orifice pour
boire (234) comporte un obturateur sécable (236),
l’obturateur sécable (236) étant prévu pour protéger
l’orifice de sortie (239) du mamelon de membrane
(238) lorsque le dispositif à soupape est inactif, mais
dans lequel l’obturateur (236), lorsque le couvercle
(228) est retourné axialement, est rompu et couvre
et entoure le mamelon de membrane (238) comme
obturateur glissant à étanchéité par pression, de sor-
te que le dispositif d’activation est prêt à l’utilisation.

25. Dispositif selon l’une des revendications 2-9, 17-20,
caractérisé en ce que la membrane (12, 48, 92)
comporte, sur sa partie extérieure (58) et autour de
l’orifice d’écoulement (52), un joint d’étanchéité an-
nulaire souple (60, 104) qui, dans la position d’utili-
sation, entoure un conduit pour boire séparé (66,
102), de sorte que la membrane (12, 48, 92) est pré-
vue pour établir une connexion libérable avec le con-
duit pour boire (66, 102).

26. Dispositif selon la revendication 25, caractérisé en
ce que le conduit pour boire (66, 102) est formé dans
un couvercle (68, 94) qui est prévu de manière à
assurer un équilibre de pression avec l’extérieur (96)
de ladite cloison (8) et entoure le dispositif à soupa-
pe, et en ce qu’une première partie d’extrémité (65,
108) du conduit pour boire (66, 102) est prévue pour
s’ajuster dans ledit obturateur (60, 104), tandis
qu’une seconde partie d’extrémité (67, 110) du con-
duit pour boire (66, 102) est reliée au couvercle (68,
94).

27. Dispositif selon la revendication 26, caractérisé en
ce que le couvercle (68, 94) entourant le conduit
pour boire (66, 102) est configuré sous forme d’aju-
tage pour boire (70, 100).

28. Dispositif selon l’une des revendications 2-10 ou la
revendication 18, caractérisé en ce que ladite cloi-
son (386) comporte à la fois un orifice (10) pour ledit
élément de fermeture de soupape (406) et un orifice
pour boire tourné vers l’extérieur (400), et en ce que
l’orifice de l’élément de fermeture (10) sur l’intérieur
(30) de la cloison (386) est relié à un tube d’arrivée
(372) qui est prévu pour être relié de manière libé-
rable au contenant à boisson (3, 320), tandis que
l’orifice pour boire (400) sur l’intérieur (30) de la cloi-

son (386) est relié à un tube de sortie (374).

29. Dispositif selon la revendication 28, caractérisé en
ce que le tube d’arrivée (372) est relié à une chambre
d’arrivée (380), et en ce que le tube de sortie (374)
est relié à une chambre de sortie (382), et en ce que
la chambre d’arrivée (380) et la chambre de sortie
(382) sont positionnées l’une à côté de l’autre à l’in-
térieur d’un capuchon fermé (370) tout en étant sé-
parées par une paroi de capuchon orientée axiale-
ment (384).

30. Dispositif selon l’une quelconque des revendications
précédentes, caractérisé en ce que ledit orifice
pour boire (34, 52, 234, 262, 364) comporte, le long
de sa circonférence intérieure, des rabats radiaux
élastiques (186), et en ce que les extrémités libres
des rabats (186) sont prévues pour reposer étroite-
ment les unes contre les autres lorsque le dispositif
à soupape est inactif, et en ce que les rabats (186)
sont prévus pour fléchir vers l’extérieur et s’ouvrir
dans le sens d’écoulement de fluide lorsque ladite
sous-pression (P2) est appliquée à l’orifice pour boi-
re (34, 52, 234, 262, 364).

31. Procédé pour empêcher l’écoulement accidentel
d’un fluide depuis un contenant à boisson (2, 230),
dans lequel le procédé consiste à utiliser une sou-
pape qui est reliée à au moins un orifice (10, 10’,
312) d’une cloison (8, 218, 310, 360, 386) du conte-
nant à boisson (2, 320), la cloison (8, 218, 310, 360,
386) faisant partie soit du contenant à boisson (2,
320)soit, en variante, d’une partie d’un capuchon (6,
370) qui est monté de manière étanche par pression
au contenant à boisson (2, 320), et dans lequel la
soupape est prévue pour contrôler l’écoulement de
fluide via un orifice pour boire situé en aval (34, 52,
234, 262, 364, 400), la soupape comprenant un élé-
ment d’activation mobile (12, 48, 92, 160, 174, 188,
200, 222, 246, 288, 326, 346, 388) qui est associé
à un élément de fermeture (26, 56, 120, 124, 272,
296, 328, 356, 406), et dans laquelle l’élément d’ac-
tivation (12. 48, 92, 160, 174, 188, 200, 222, 246,
288, 326, 346, 388) est sensible à la pression et est
prévu pour déplacer l’élément de fermeture (26, 56,
120, 124, 272, 296, 328, 356, 406) dans une position
ouverte pour laisser s’écouler le fluide, caractérisé
en ce que le procédé comprend les étapes
suivantes : équilibrer en pression l’élément d’activa-
tion (12, 48, 92, 160, 174, 188, 200, 222, 246, 288,
326, 346, 388) contre la pression ambiante (P1) du
contenant à boisson (2, 320) ; et permettre à l’élé-
ment d’activation (12, 48, 92, 160, 174, 188, 200,
222, 246, 288, 326, 346, 388) de s’ouvrir et laisser
s’écouler un fluide lorsque la pression (P2) dans l’ori-
fice pour boire (34, 52, 234, 262, 364, 400) est infé-
rieure à la pression ambiante (P1) d’une valeur pré-
définie, de sorte que la pression différentielle résul-
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