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Description

FIELD

[0001] This invention relates generally to the field of
pressure activated one-way values of the type that may
be used to automatically release gas pressure that builds
up within a vessel or container, and in particular to a
regulating apparatus for use in association with such one-
way valves.

BACKGROUND

[0002] A variety of products exhibit a tendency to re-
lease or emit gas after they have been placed within a
sealed package, container or vessel. For example, roast-
ed coffee beans have a tendency to release carbon di-
oxide. Some of that carbon dioxide is typically released
from the beans after they are placed and sealed within
a package or container. Such packages or containers
are typically constructed from cardboard, plastic, poly-
ethylene, polyolefin or other materials. As gas is released
from coffee beans within the sealed container, the gas
pressure builds, resulting in a tendency for the walls of
the container to expand outwardly. Depending upon the
internal gas pressure and the rigidity and burst strength
of the container, the results of building internal gas pres-
sure can range from a simple pressurization of the con-
tainer, to an expansion of the container walls outwardly,
to ultimately a bursting of the container. Where the walls
or ends of the container are sufficiently strong to prevent
a rupture, the build up of gas causing a bulge or expan-
sion of the container’s exterior surfaces makes the con-
tainer unattractive from the perspective of the consumer,
who often equates an expanding container with spoiled
product. Containers having walls that have expanded
outwardly also present difficulties for retailers who at-
tempt to maximize the use or retail shelf space.
[0003] To accommodate the build up and evolution of
gases in such circumstances, others have proposed the
placement of pressure activated relief valves on the sur-
face of the packaging or container. Initially, pressure ac-
tivated valves used in applications such as those de-
scribed above were relatively simplistic in nature and
were designed primarily to allow gas built up within the
container to be released. The ability for the valve to func-
tion as a "one-way" valve to prevent an ingress of air from
the exterior environment into the sealed packaging was
often somewhat of an incidental feature. However, over
time, it became apparent that not only was it desirable
to allow the build up of gas within the sealed container
to escape, but that it was in many instances important to
prevent the ingress of exterior air back through the valve
into the container. It was appreciated that the ingress of
air into the sealed container would not only introduce
oxygen of the container, but that it could also introduce
water vapour and/or bacteria and/or spores, etc. that
could cause fungal growth or spoilage. As a result, the

integrity and ability of such valves to function as one-way
valves was enhanced, to the point where valves of rela-
tive high integrity were created that would allow for the
release of built up pressure with a sealed container, while
at the same time preventing or limiting the ingress of at-
mospheric air back in through the valve and into the in-
terior of the container. An example of such a valve is
described in US Patent 6,663,284, dated December 16,
2003.
[0004] Unfortunately, as the integrity and effectiveness
of one-way valves in the nature of those described above
increased, a side effect of their enhanced functionality
has become apparent. One such side effect occurs when
sealed containers containing such valves are transported
under conditions of high temperature and/or low pres-
sure. For example, products that are transported by air
freight are typically exposed to low pressures that may
be present in the cargo holds of airplanes. Under such
circumstances, when the sealed containers are exposed
to a low pressure environment during flight, the gas pres-
sure within the containers will exceed that of the sur-
rounding atmosphere, resulting in an expulsion of the
gas from within the container through the one-way valve.
The expulsion of gas from the container will tend to con-
tinue until the interior and exterior pressures have gen-
erally equalized. As the airplane descends and the exte-
rior atmospheric pressure increases, the one-way valve
on the container tends to close, preventing the ingress
of atmospheric air back into the container. By the time
that the airplane lands, there can have developed a sig-
nificant vacuum state within the container. Once again,
depending upon the nature of the container’s walls, the
end result may be a collapsing of the container walls in-
wardly. Where the walls do not collapse inwardly, the
establishment of a vacuum within the container results
in an immediate rush of air into the container when it is
opened by a consumer. Where a container’s walls have
collapsed inwardly, the same concerns arise as with the
above described case of the container having walls that
have expanded. In addition, the sudden rush of air in the
container when it is opened that results from the estab-
lishment of a vacuum state can have deleterious effects
on the product stored therein. For example, in the case
of roasted coffee, should a consumer open a package
that is in a vacuum state the rush of air in the container
when it is opened will expose the coffee to oxygen, which
can cause oxidation of the coffee, often giving it a bitter
taste.
[0005] It will be appreciated that the same vacuum
state can be established within containers that are
shipped by truck or rail, where the truck or rail car passes
through areas of significant elevation changes (for ex-
ample, mountainous regions). In addition, in situations
where product is transported in hot environments, the
product could be exposed to elevated temperatures
which would have the result of increasing the gas pres-
sure within the containers and forcing gas through the
one-way valve. When the environment within which the
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containers are being shipped returns to a more traditional
temperature, the resulting reduction of the gas pressure
within the container, in conjunction with the operation of
the one-way valve, can establish a vacuum situation.

SUMMARY

[0006] The invention therefore provides a regulating
apparatus for a pressure activated one-way valve, the
one-way valve for mounting on a container to permit the
release of gas from within the container and to control
the ingress of atmospheric air into the container, the reg-
ulating apparatus comprising a sealed and expandable
chamber containing a gas, said chamber operatively as-
sociated with the one-way valve such that when said
chamber is exposed to elevated temperatures and/or re-
duced external pressure said gas within said chamber
expanding and exerting a force upon the one-way valve
or portions thereof, said force tending to maintain the
one-way valve in a closed or semi-closed configuration.
[0007] The invention also provides a regulating appa-
ratus for a pressure activated one-way valve, the one-
way valve for mounting on a container to permit the re-
lease of gas from within the container and to control the
ingress of atmospheric air into the container, the regu-
lating apparatus comprising a sealed and expandable
chamber, said chamber comprising a bladder formed
from an upper and a lower layer that are sealed about
their respective edges to form a sealed cavity therebe-
tween, said cavity containing a gas, at least said lower
layer of said bladder formed from an expandably resilient
material, said bladder operatively associated with the
one-way valve, when said bladder is exposed to elevated
temperatures and/or reduced external pressure said gas
within said bladder expanding and causing said bladder
to exert a force against the one-way valve, said force
tending to maintain the one-way valve in a closed or semi-
closed configuration
[0008] Further aspects of the invention will become ap-
parent from the following description taken together with
the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] For a better understanding of the present inven-
tion, and to show more clearly how it may be carried into
effect, reference will now be made, by way of example,
to the accompanying drawings which show exemplary
embodiments of the present invention in which:

Figure 1 is an exploded view of an exemplary con-
tainer that includes a pressure activated one-way
valve and an exemplary embodiment of a regulating
apparatus in accordance with the present invention;

Figure 2 is a bottom view of the regulating apparatus
shown in Figure 1, taken from direction 2 as illustrat-
ed in Figure 1.

Figure 3 is a sectional view taken along the line 3-3
of Figure 1.

Figure 4 is a partial side sectional view of the con-
tainer of Figure 1 in its assembled state having
mounted thereon a pressure activated one-way
valve and an embodiment of the regulating appara-
tus shown in Figure 1.

Figure 5 is an enlarged view of portion 5 shown in
Figure 4 demonstrating the operation of the pressure
activated one-way valve and the regulating appara-
tus shown in Figure 1 under conditions where gas is
allowed to escape from the container.

Figure 6 is a figure similar to Figure 5 wherein the
regulating apparatus prevents the escape of gas
through the pressure activated one-way valve.

Figure 7 is a side sectional view similar to Figure 5
showing an alternate embodiment of the regulating
apparatus under conditions where gas is allowed to
escape from the container.

Figure 8 is a figure similar to Figure 7 wherein the
regulating apparatus prevents the escape of gas
through the pressure activated one-way valve.

Figure 9 is a sectional view of the shim of the regu-
lating apparatus of Figures 7 and 8, said sectional
view taken along the line 9-9 of Figure 8.

Figure 10 is a side sectional view similar to Figure 5
showing a further alternate embodiment where the
regulating apparatus is secured directly to the value
and gas is allowed to escape from the container.

Figure 11 is a figure similar to Figure 10 wherein the
regulating apparatus prevents the escape of gas
through the pressure activated one-way valve.

Figure 12 is a figure similar to Figure 10 wherein the
regulating apparatus includes a shim.

DESCRIPTION

[0010] The present invention may be embodied in a
number of different forms. The specification and draw-
ings that follow describe and disclose some of the specific
forms of the invention.
[0011] With reference to Figure 1, there is shown in
exploded view an exemplary container 1 having a bottom
(not specifically shown), a side surface 2 and a top sur-
face 3. When fully assembled, top 3 will be sealed around
its circumference to side surface 2. For illustration pur-
poses container 1 has been shown to be a rigid or semi-
rigid cylindrical container. However, it will be appreciated
that a wide variety of other containers could equally be
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used, manufactured from rigid, semi-rigid or flexible ma-
terials and having a cylindrical or any one of a wide variety
of other geometric shapes or configurations. It should
also be appreciated that container 1 can be designed for
use in association with a variety of different products. For
illustration purposes, the description below will specifi-
cally deal with the situation where the container is used
to store roasted coffee.
[0012] Where container 1 is for use in association with
a product that releases or emits gas (such as roasted
coffee) the container will typically be fitted with a pressure
activated one-way valve 4. In the embodiment shown
Figure 1, valve 4 is located on the top of container 1. It
could also be located on other exterior surfaces. In this
embodiment, a hole or passageway 5 extends through
the top surface 3 of container 1 and allows gas to escape
from the interior of the container into the atmosphere.
The placement of valve 4 over hole or passageway 5
helps to control the release of gas from the interior of the
container, and also helps to prevent the ingress or flow
of exterior air back through the valve and into the interior
of the container. In the case of roasted coffee, carbon
dioxide is often emitted after the coffee has been placed
within a container. In such cases once the gas pressure
of the carbon dioxide exceeds the ability of the valve to
remain closed CO2 is allowed to flow through passage-
way 5, make its way through valve 4 and escape into the
environment. The valve also prevents air from being
drawn back into the container so that the coffee does not
come into contact with oxygen which could oxidize the
coffee and affect its taste.
[0013] It will be appreciated by those skilled in the art
that such one-way valves are commonly used in the cof-
fee packaging industry for the reasons described. It will
also be appreciated that a wide variety of different valves
and valve structures have been proposed by others that
accomplish the same, or essentially the same, result. A
number of such pressure activated one-way valves,
which are sometimes referred to film valves, are formed
from a number of layers that create compartments or
passageways linking the interior of the container with the
exterior environment. One such example of a one-way
valve is described in U.S. Patent 6,663,284, dated De-
cember 16, 2003.
[0014] For illustrative purposes, a simplified embodi-
ment of such a one-way valve is shown in the attached
Figures. Here, the valve is comprised of an upper layer
6 and a lower layer 7, having therebetween one or more
passageways 8 that connect hole or opening 5 with the
exterior environment. Typically, when the gas pressure
within container 1 is within an acceptable range, pas-
sageways 8 will be in a "closed" configuration, such that
gas from inside container 1 is prevented or significantly
restricted from escaping and exterior air is prevented or
significantly restricted from passing into the container.
Maintaining passageways 8 in their "closed" configura-
tion is, in the case of many valves, a function of the lay-
ering of the upper layer of the valve over the lower layer.

In other instances a considerably more complex valve
could be formed containing a labyrinth of passageways
that effectively "self-close" under conditions where the
pressure within the container is within acceptable limits.
Oil or other material may be placed between the layers
of the valve in order to enhance the cohesion between
the layers and to encourage them to remain in a generally
closed configuration.
[0015] As gas pressure within container 1 increases
(for example with the evolution of CO2 from roasted cof-
fee) eventually the pressure will exceed the ability of one-
way valve 4 to remain in a generally closed configuration,
at which point the gas will pass through hole or passage-
way 5, through passageways 8 within the valve and into
the exterior environment. Eventually, the gas pressure
within container 1 will be reduced to the point where the
one-way valve will again return to its generally closed
configuration, thereby sealing the gas within the contain-
er and preventing the ingress of air.
[0016] In accordance with the invention there is pro-
vided a regulating apparatus (generally identified as 9 in
the attached drawings) that serves to control or "regulate"
pressure activated one-way valve 4. Regulating appara-
tus 9 is located adjacent to one-way valve 4. In its broad-
est form, regulating apparatus 9 comprises a sealed and
expandable chamber that is operatively associated with
one-way valve 4. In one particular embodiment the cham-
ber is a bladder 10 that contains a gas such that when
the bladder is exposed to elevated temperatures and/or
reduced external environmental pressure the gas within
the bladder expands causing the bladder to exert a force
against one-way valve 4 that tends to maintain the valve
in its generally closed configuration. When temperatures
are reduced, or the atmospheric pressure increases, the
gas within bladder 10 will contract, thereby alleviating the
force that is supplied to the one-way valve and permitting
the valve to operate as it normally would in the case where
regulating apparatus 9 was not present.
[0017] It will be appreciated by one of ordinary skill in
the art that, depending upon the physical size and struc-
ture of valve 4, regulating apparatus 9 could be mounted
directly to the valve or it could be mounted and fixed to
container 1 such that it completely encompasses valve
4. For illustrative purposes, in attached Figures 1 through
8 there is shown embodiments of the invention wherein
regulating apparatus 9 is larger than one-way valve 4
such that the regulating apparatus is secured directly to
container 1 (in this instance top surface 3), completely
encompassing valve 4. Figures 10 though 12 show al-
ternate embodiments where regulating apparatus 9 is
secured directly to the upper surface of valve 4. In all
depicted embodiments regulating apparatus 9 is shown
as being circular in nature, however, apparatus 9 could
equally be any one of a wide variety of other geometric
shapes.
[0018] With reference to in Figures 3 through 6, in one
embodiment of the invention bladder 10 is comprised of
an upper and lower layer (11 and 12 respectively) that
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are sealed about their edges to form an internal cavity
13. Cavity 13 is filled with a gas. In most instances it is
expected that the gas will be air at a pressure that is at
or near sea level atmospheric pressure. Upper and lower
layers 11 and 12 are preferably made of an expandably
resilient material that will allow the size of the bladder to
expand and contract with the expansion and contraction
of the gas retained within cavity 13. As shown in the at-
tached Figures, bladder 10 is positioned over one-way
valve 4 in a manner that places lower layer 12 of the
bladder immediately over the upper surface of the one-
way valve. The exterior perimeter of the bladder will be
fixed or otherwise fastened to the surrounding surface of
container 1 in order to maintain the bladder in position.
In most instances it is expected that the bladder will be
secured to the container through the use of an adhesive,
however, other methods of attachment, including the use
of mechanical fasteners and mechanical fastening mech-
anisms, could also be used while remaining within the
broad scope of the invention. A partial list of potential
materials from which upper and lower layers 12 and 13
of bladder 10 could be constructed includes polypropyl-
ene, bi-axially oriented polypropylene, polyester, latex,
polyethylene, polyethylene terephthalate, rubber, nylon,
cellulose, ethylenevinyl acetate, polystyrene, low-densi-
ty polyethylene, metallocene polyethylene, poly-
tetrafluoroethylene, polyvinyl chloride, soy protein,
starch from corn, lactic acids, and metalized films. It will
be apparent that it is also possible to construct bladder
10 in a manner such that upper layer 11 is more rigid that
lower layer 12. As it is the lower layer that will directly
apply force to one-way valve 4 when the gas within in-
ternal cavity 13 expands, upper layer 11 could be more
rigid than lower layer 12 so that when the bladder ex-
pands it is the lower layer that expands outwardly into
contact with the upper surface of the one-way valve.
[0019] With reference to Figures 5 and 6, the function-
ality of regulating apparatus 9 and how it helps to control
the operation of one-way valve 4 will be described in fur-
ther detail. In Figure 5 there is depicted a one-way valve
4 placed upon a container 1, wherein the valve has en-
compassed about it a regulating apparatus 9 constructed
in accordance with one of the embodiments of the present
invention. Under the conditions depicted in Figure 5, reg-
ulating apparatus 9 is not affecting the operation of the
valve 4, which in this instance is shown to be in its open
position with gas from within the container passing
through hole 5, through passageways 8 and into the
space between the surface of the container and the ex-
terior surface of lower layer 12 of bladder 10. Gas that
enters that space is allowed to exit into the exterior at-
mosphere through one or more ports 14 located between
apparatus 9 and the surface of container 1. That is, al-
though regulating apparatus 9 is secured by an adhesive
or other means of fastening to the surface of container
1, one or more ports or passageways allow for the flow
of gas from beneath bladder 10 into the exterior atmos-
phere. In the case of a container filled with roasted coffee,

Figure 5 demonstrates the operation of one-way valve 4
during conditions of relatively standard temperatures and
pressures, wherein CO2 that evolves from the roasted
coffee is allowed to flow out through the valve and be
eventually released into the atmosphere. Where the gas
pressure within the container subsides, valve 4 will return
to its generally closed position in a manner consistent
with the structure and functionality of the valve, with reg-
ulating apparatus 9 having largely no effect.
[0020] The condition depicted in Figure 6 is one which
occurs should container 1 be subjected to conditions of
elevated temperatures and/or reduced environmental
pressures. The elevated temperatures and/or reduced
environmental pressures will cause the gas within the
internal cavity of bladder 10 to expand, effectively push-
ing lower layer 13 of the bladder against the upper surface
of one-way valve 4 (see arrows in Figure 6). The force
applied by the bladder to the valve in this regard will have
the tendency to help maintain the valve in a closed or
semi-closed configuration and prevent, limit or restrict
the escape of gas from within container 1. That is, as
shown in Figure 6, as the gas within cavity 13 expands,
the bladder applies pressure to the one-way valve main-
taining passageways 8 generally closed. As the external
temperature falls and/or the external pressure increases,
the gas within cavity 13 will contract, thereby alleviating
the pressure applied by the bladder to the one-way valve
and permitting the one-way valve to once again operate
as it would in the normal course.
[0021] From a thorough understanding of the invention
it will be appreciated that not only can regulating appa-
ratus 9 be "customized" to allow it to apply force to valve
4 only when the environmental temperature and/or pres-
sure has reached a particular level, but that the amount
of force applied by regulating apparatus 9 to one-way
valve 4 can also be varied. In particular, the "set-off" be-
tween lower layer 12 and the upper surface of the valve
can be controlled so that the bladder will not come into
contact with the valve (and thereby be able to exert a
force upon it) until such time as the bladder has expanded
to a predetermined degree. The amount and pressure of
the gas initially placed within internal cavity 13 can also
be varied so that either small or large fluctuations in tem-
perature and/or pressures can have either a small or
large effect upon the expansion of bladder 10. For ex-
ample, if regulating apparatus 9 were constructed such
that the gas received within cavity 13 was at a higher
pressure that the typical atmospheric pressure that con-
tainer 1 would be subjected to, there will be a tendency
for the bladder to be in a somewhat expanded state from
the time of its manufacture. Thereafter, relatively small
increases in exterior temperature and/or decreases in
exterior pressure would typically have an immediate ef-
fect and the bladder would expand. Similarly, if internal
cavity 13 were not initially pressurized, or should it be
pressurized to a state less than the pressure of the at-
mosphere to which it is expected to be exposed in the
normal course, a somewhat greater increase in temper-
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ature and/or a greater decrease in exterior pressure will
typically be required in order to significantly expand the
bladder, when compared to the level of increase of tem-
perature or the decrease in pressure required to expand
the bladder where the internal cavity is initially pressu-
rized as described above.
[0022] The flexibility of the material from which the
bladder is constructed, the ability of the layers of the blad-
der to stretch or expand, the geometric shape of the blad-
der, and the type of gas that is received within internal
cavity 13 will also have a bearing upon the rate and the
extent that bladder 10 expands when exposed to elevat-
ed temperatures or reduced pressures. Any one, or any
combination, of these features, along with the "set-off"
of the bladder from the upper surface of the valve, could
be altered to customize the regulating apparatus for use
with any particular one-way valve, or for an expected
pressure and/or temperature range to which the contain-
er is expected to be subjected.
[0023] Figures 7 through 9 depict a further embodiment
of the invention. Here, regulating apparatus 9 includes a
shim 15 that is positioned generally about the circumfer-
ence of the lower side of the apparatus and that effec-
tively "sets-off" bladder 10 from the upper or top surface
3 of container 1. In this instance, since regulating appa-
ratus 9 is generally circular in plan view, shim 15 is also
generally circular. Shim 15 will have at least one pas-
sageway 16 extending through it that connects the space
between regulating apparatus 9 and the top surface of
the container with the exterior environment. By setting-
off the lower layer 12 of bladder 10 from the upper surface
of the container, shim 15 helps to accommodate a one-
way valve 4 that may have a height that would cause the
bladder to apply a pressure against the upper surface of
the valve, even under circumstances of standard exterior
temperatures and pressures. If that were to occur the
proper functioning of the valve under normal atmospheric
conditions may be undesirably impeded. Further, certain
types of one-way valves contain internal chambers that
act as bellows, requiring the valves to expand in an up-
ward direction during operation. In such cases the dis-
tance between the lower surface of lower layer 12 of blad-
der 10 and the upper surface of top 3 of container 1 must
be sufficient to permit the valve to operate at it is intended
when the container is subjected to pressures and tem-
peratures within acceptable limits. The incorporation of
a shim within apparatus 9 also permits a larger volume
of gas to be utilized within cavity 13.
[0024] It will also be appreciated that the vertical height
of the shim could be altered as necessary to accommo-
date different types of valves. Alternately, rather than in-
creasing the height of shim 15 a series of essentially iden-
tical shims could be placed on top of one another. Typi-
cally, shim 15 would be fastened to lower layer 12 of
bladder 10 through the use of adhesive or other fastening
member or fastening method. The lower surface of the
shim would thereafter be secured to the upper surface
of container 1, much in the same manner as regulating

apparatus 9 would be secured to the container in the
case where no shim is required.
[0025] Referring next to the embodiment shown in Fig-
ures 10 through 12, it should first be noted that the overall
general functionality of regulating apparatus 9 in Figures
10 through 12 is the same as that of Figures 1 through
8. One of the primary differences in the embodiment of
Figures 10 through 12 is that the regulating apparatus is
fixed directly to valve 4 rather than being fixed or secured
to the container itself. In the case of Figures 10 and 11,
lower layer 12 of bladder 10 is positioned immediately
over the upper layer 6 of valve 4. It is expected that in
most instances the outer circumferential edge of lower
layer 12 will be secured to the upper surface of the valve
through the use of an adhesive or other fastening means
or mechanism. With bladder 10 in such a position, when
the container is subjected to standard or "typical" exterior
temperatures and/or pressures an increase of gas pres-
sure within the container will allow for the gas to be bled
off through valve 4 with the regulating apparatus having
essentially no effect upon the valve’s operation. Figure
10 shows such a scenario. When the container is sub-
jected to elevated temperatures or decreased pressures
the gas within bladder 10 will expand (see Figure 11)
causing pressure to be exerted against the upper surface
of the valve, tending to maintain the valve in a closed or
semi-closed configuration.
[0026] It will be appreciated that the design consider-
ations described above with respect to the embodiments
shown in Figures 1 through 8 will generally apply equally
to the embodiments shown in Figures 10 and 11. That
is, regulating apparatus 9 can be "customized" to allow
it to apply a desired degree of force against valve 4. Such
"customization" can be achieved through varying the size
of internal cavity 13, through choice of materials from
which upper and/or lower layers 11 and 12 are construct-
ed, through varying the type of gas and the pressure of
the gas initially placed within internal cavity 13, or any
combination of such features. Further, and as is also the
case for the embodiment shown in Figures 1 through 8,
the upper layer 11 of bladder 10 could be formed from a
somewhat more rigid material than lower layer 12 such
that as the gas pressure within the bladder increases
there is less of a tendency for the upper layer to expand
and more of a tendency for the pressure to react in a
downward direction to maintain valve 4 in closed or semi-
closed configuration.
[0027] In a variation of the embodiment shown in Fig-
ures 10 and 11, if desired lower layer 12 of bladder 10
can be eliminated. In such a case upper layer 11 will be
fixed directly to the upper layer 6 of the valve. Internal
cavity 13 will thus effectively be formed by upper layer
11 of the bladder and the upper layer 6 of the valve. It
will therefore be necessary for a hermetic seal to exist
between the upper layer of the bladder and the top sur-
face of the valve. For that reason, in most instances it is
expected that the upper layer of the bladder will be se-
cured to the valve through the use of an air-tight adhesive.
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Through the elimination of lower layer 12 of bladder 10
a cost savings in terms of the amount of material used
will be realized and the overall height or thickness of valve
4 and regulating apparatus 9 will be slightly reduced.
[0028] Figure 12 shows yet a further variation to the
embodiment shown in Figure 10. Similar to the embodi-
ment shown in Figure 7, a shim 15 is positioned generally
about the circumference of the lower side of apparatus
9 in order to effectively displace bladder 10 away from
the upper surface of the valve. Again, as in the case of
the embodiment of Figure 7, use of shim 15 can help to
accommodate valves that contain internal chambers that
act as bellows, and also facilitates utilization of a larger
amount of gas within the bladder if desired. One of ordi-
nary skill in the art will appreciate that shim 15 could also
be incorporated into the embodiment where bladder 10
does not include a lower layer 12. In that embodiment
the shim will effectively be positioned between the upper
layer of the bladder and the upper layer or upper surface
of valve 4. There will in such circumstances be a hermetic
seal between the upper layer of the bladder and the shim,
and between the shim and the upper layer or upper sur-
face of the valve. In each of the above described embod-
iments that include a shim, either a single shim could be
used or a series of essentially identical shims could be
placed on top of one another to achieve the desired effect.
[0029] It will further be appreciated that in yet another
embodiment of the invention bladder 10 and internal
sealed cavity 13 could effectively be formed within the
layers of valve 4 itself and not presented as an external
add-on feature.
[0030] From a thorough understanding of the invention
described above and shown in the attached drawings,
one of ordinary skill in the art will appreciate that regu-
lating apparatus 9 presents the unique ability to control
or regulate the operation of a one-way valve, such as
those that are commonly used on containers of roasted
coffee. In one version of the invention, fixing the regulat-
ing apparatus a desired distance from the surface of the
container about the one-way valve permits the valve to
function normally under "typical" or acceptable exterior
temperatures and pressures. Locating a gas filled blad-
der or chamber adjacent and above the one-way valve
presents a means to apply a force to the valve that helps
to maintain the valve in its closed or semi-closed config-
uration when external temperatures exceed a predeter-
mined level and/or when external pressures fall below a
predetermined level. Such a structure advantageously
regulates the valve and maintains it in a closed or semi-
closed position when the container is transported through
high temperature environments, transported by air freight
in low pressure environments or transported through high
elevation (mountainous) regions having reduced atmos-
pheric pressure. The same functionality can be achieved
through alternate embodiments where the regulating ap-
paratus is fixed directly to the top of the one-way valve
or where the apparatus is incorporated within the valve
itself.

[0031] It is to be understood that what has been de-
scribed are the preferred embodiments of the invention.
The scope of the claims should not be limited by the pre-
ferred embodiments set forth above, but should be given
the broadest interpretation consistent with the descrip-
tion as a whole.

Claims

1. A regulating apparatus (9) for a pressure activated
one-way valve (4), the one-way valve for mounting
on a container (2) to permit the release of gas from
within the container and to control the ingress of at-
mospheric air into the container, the regulating ap-
paratus comprising:

a sealed and expandable chamber (13) contain-
ing a gas, said chamber operatively associated
with the one-way valve such that when said
chamber is exposed to elevated temperatures
and/or reduced external pressure said gas with-
in said chamber expanding and exerting a force
upon the one-way valve or portions thereof, said
force tending to maintain the one-way valve in
a closed or semi-closed configuration.

2. The regulating apparatus as claimed in claim 1,
wherein said apparatus is mounted to the one-way
valve.

3. The regulating apparatus as claimed in claim 1,
wherein said apparatus is mounted to the container
and encompasses the one-way valve.

4. The regulating apparatus as claimed in claim 3,
wherein the juncture between said apparatus and
the container upon which it is mounted permits the
flow of gas from a point between the container and
said apparatus to a point exterior to the container
and said apparatus;
wherein optionally said apparatus is mounted to the
container through the use of an adhesive.

5. The regulating apparatus as claimed in claim 1,
wherein said apparatus is positioned within the one-
way valve.

6. The regulating apparatus as claimed in any preced-
ing claim, wherein said chamber is filled with air.

7. The regulating apparatus as claimed in any preced-
ing claim, wherein said chamber is a sealed and ex-
pandable bladder positioned adjacent to the one-
way valve.

8. The regulating apparatus as claimed in claim 7,
wherein said bladder comprises an upper layer (11)

11 12 



EP 2 893 230 B1

8

5

10

15

20

25

30

35

40

45

50

55

and a lower layer (12) that are sealed about their
respective edges.

9. The regulating apparatus as claimed in any one of
claims 1 to 6, wherein said chamber is defined by an
upper layer fixed and hermetically sealed to the up-
per surface of the one-way valve.

10. The regulating apparatus as claimed in claim 8, fur-
ther including one or more shims, said one or more
shims (15) spacing said bladder a pre-determined
distance from the surface of the one-way valve.

11. The regulating apparatus as claimed in claim 8 or
10, wherein said upper and said lower layers of said
bladder are resiliently flexible.

12. The regulating apparatus as claimed in claim 8 or
10, wherein said lower layer of said bladder is resil-
iently flexible.

13. The regulating apparatus as claimed in claim 8,
formed from polypropylene, bi-axially oriented poly-
propylene, polyester, latex, polyethylene, polyethyl-
ene terephthalate, rubber, nylon, cellulose, ethyle-
nevinyl acetate, polystyrene, low-density polyethyl-
ene, metallocene polyethylene, polytetrafluoroethyl-
ene, polyvinyl chloride, soy protein, starch from corn,
lactic acids, and/or metalized films.

14. The regulating apparatus as claimed in claim 1,
wherein said chamber comprises:

a bladder formed from an upper (11) and a lower
(12) layer that are sealed about their respective
edges to form a sealed cavity therebetween,
said cavity containing said gas, at least said low-
er layer of said bladder formed from an expand-
ably resilient material, said bladder operatively
associated with the one-way valve.

15. The regulating apparatus as claimed in claim 14, in-
cluding one or more shims (15) spacing said bladder
a pre-determined distance from the surface of the
one-way valve;
wherein optionally said bladder is mounted to the
one-way valve.

Patentansprüche

1. Regelungsvorrichtung (9) für ein durch Druck akti-
viertes Einwegventil (4), das Einwegventil zur Mon-
tage an einem Behälter (2), um den Austritt von Ga-
sen aus dem Inneren des Behälters zu ermöglichen
und um den Eintritt von atmosphärischen Gasen in
den Behälter zu regeln, wobei die Regelungsvorrich-
tung aufweist:

eine abgedichtete und ausdehnbare Kammer
(13), die ein Gas beinhaltet, wobei die Kammer
mit dem Einwegventil funktional derart in Ver-
bindung steht, dass wenn die Kammer erhöhten
Temperaturen und/oder verringerten äußeren
Drücken ausgesetzt ist, die Kammer sich aus-
dehnt und eine Kraft auf das Einwegventil oder
Teile davon ausübt, wobei die Kraft das Einweg-
ventil in einer geschlossenen oder halb ge-
schlossenen Konfiguration halten will.

2. Regelungsvorrichtung nach Anspruch 1, wobei die
Vorrichtung an das Einwegventil montiert ist.

3. Regelungsvorrichtung nach Anspruch 1, wobei die
Vorrichtung an den Behälter montiert ist und das Ein-
wegventil umfasst.

4. Regelungsvorrichtung nach Anspruch 3, wobei die
Verbindung zwischen der Vorrichtung und dem Be-
hälter, an den sie montiert ist, die Strömung von Gas
aus einem Ort zwischen dem Behälter und der Vor-
richtung an einen Ort, der außerhalb des Behälters
und der Vorrichtung liegt, ermöglicht; wobei die Vor-
richtung gegebenenfalls mittels der Verwendung ei-
nes Klebers an den Container montiert ist.

5. Regelungsvorrichtung nach Anspruch 1, wobei die
Vorrichtung innerhalb des Einwegventils positioniert
ist.

6. Regelungsvorrichtung nach einem der vorherigen
Ansprüche, wobei die Kammer mit Luft gefüllt ist.

7. Regelungsvorrichtung nach einem der vorherigen
Ansprüche, wobei die Kammer eine abgedichtete
und ausdehnbare Blase ist, die an das Einwegventil
angrenzend positioniert ist.

8. Regelungsvorrichtung nach Anspruch 7, wobei die
Blase eine obere Lage (11) und eine untere Lage
(12) aufweist, die um ihren jeweiligen Rand herum
abgedichtet sind.

9. Regulierungsvorrichtung nach einem der Ansprüche
1 bis 6, wobei die Kammer durch eine obere Lage,
die an die obere Oberfläche des Einwegventils be-
festigt und hermetisch abgedichtet ist, definiert ist.

10. Regulierungsvorrichtung nach Anspruch 8, ferner
beinhaltend eine oder mehrere Distanzscheiben,
wobei die eine oder mehreren Distanzscheiben (15)
die Blase in einem vorbestimmten Abstand von der
Oberfläche des Einwegventils beabstanden.

11. Regulierungsvorrichtung nach Anspruch 8 oder 10,
wobei die obere und die untere Lagen der Blase elas-
tisch flexibel sind.
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12. Regulierungsvorrichtung nach Anspruch 8 oder 10,
wobei die untere Lage der Blase elastisch flexibel ist.

13. Regulierungsvorrichtung nach Anspruch 8, gebildet
aus Polypropylen, biaxial orientiertem Polypropylen,
Polyester, Latex, Polyethylen, Polyethylentereph-
thalat, Gummi, Nylon, Zellulose, Ethylen-Vinylace-
tat, Polystyrol, Polyethylen niederer Dichte, Metallo-
cen-Polyethylen, Polytetrafluorethylen, Polyvinyl-
chlorid, Sojaprotein, Maisstärke, Milchsäuren
und/oder metallisierten Folien.

14. Regulierungsvorrichtung nach Anspruch 1, wobei
die Kammer eine Blase, die gebildet wird aus einer
oberen (11) und einer unteren (12) Lage, die um ihre
jeweiligen Ecken herum abgedichtet sind, um einen
Hohlraum dazwischen auszubilden, den das Gas
beinhaltenden Hohlraum, wenigstens die untere La-
ge der Blase, die aus einem ausdehnbar elastischen
Material gebildet ist, die mit dem Einwegventil funk-
tional in Verbindung stehende Blase aufweist.

15. Regulierungsvorrichtung nach Anspruch 14, bein-
haltend eine oder mehrere Distanzscheiben (15), die
die Blase in einem vorbestimmten Abstand zu der
Oberfläche des Einwegventils beabstanden; wobei
die Blase gegebenenfalls an das Einwegventil mon-
tiert ist.

Revendications

1. Appareil de régulation (9) pour une soupape de non-
retour activée par pression (4), la soupape de non-
retour devant être montée sur un conteneur (2) pour
permettre la libération de gaz depuis l’intérieur du
conteneur et pour commander l’entrée d’air atmos-
phérique dans le conteneur, l’appareil de régulation
comprenant :

une chambre scellée et extensible (13) conte-
nant un gaz, ladite chambre étant associée de
manière opérationnelle à la soupape de non-
retour de sorte que lorsque ladite chambre est
exposée à des températures élevées et/ou à
une pression externe réduite, ledit gaz à l’inté-
rieur de ladite chambre se dilatant et exerçant
une force sur la soupape de non-retour ou des
parties de celle-ci, ladite force ayant tendance
à maintenir la soupape de non-retour dans une
configuration fermée ou semi-fermée.

2. Appareil de régulation selon la revendication 1, dans
lequel ledit appareil est monté sur la soupape de
non-retour.

3. Appareil de régulation selon la revendication 1, dans
lequel ledit appareil est monté sur le conteneur et

englobe la soupape de non-retour.

4. Appareil de régulation selon la revendication 3, dans
lequel la jointure entre ledit appareil et le conteneur
sur lequel il est monté permet l’écoulement de gaz
à partir d’un point entre le conteneur et ledit appareil
jusqu’à un point extérieur au conteneur et audit
appareil ;
dans lequel de manière facultative ledit appareil est
monté sur le conteneur à l’aide d’un adhésif.

5. Appareil de régulation selon la revendication 1, dans
lequel ledit appareil est positionné à l’intérieur de la
soupape de non-retour.

6. Appareil de régulation selon l’une quelconque des
revendications précédentes, dans lequel ladite
chambre est remplie d’air.

7. Appareil de régulation selon l’une quelconque des
revendications précédentes, dans lequel ladite
chambre est une vessie scellée et extensible posi-
tionnée adjacente à la soupape de non-retour.

8. Appareil de régulation selon la revendication 7, dans
lequel ladite vessie comprend une couche supérieu-
re (11) et une couche inférieure (12) qui sont scellées
autour de leurs bords respectifs.

9. Appareil de régulation selon l’une quelconque des
revendications 1 à 6, dans lequel ladite chambre est
définie par une couche supérieure fixée et herméti-
quement scellée à la surface supérieure de la sou-
pape de non-retour.

10. Appareil de régulation selon la revendication 8, in-
cluant en outre une ou plusieurs cales, lesdites une
ou plusieurs cales (15) espaçant ladite vessie d’une
distance prédéterminée par rapport à la surface de
la soupape de non-retour.

11. Appareil de régulation selon la revendication 8 ou
10, dans lequel ladite couche inférieure et ladite cou-
che supérieure de ladite vessie sont souples de fa-
çon élastique.

12. Appareil de régulation selon la revendication 8 ou
10, dans lequel ladite couche inférieure de ladite ves-
sie est souple de façon élastique.

13. Appareil de régulation selon la revendication 8, for-
mé à partir de polypropylène, de polypropylène
orienté de façon biaxiale, de polyester, de latex, de
polyéthylène, de polytéréphtalate d’éthylène, de
caoutchouc, de nylon, de cellulose, d’acétate éthy-
lène-vinyle, de polystyrène, de polyéthylène de bas-
se densité, de polyéthylène métallocène, de polyté-
trafluoréthylène, de chlorure de polyvinyle, de pro-
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téine de soja, d’amidon de maïs, d’acides lactiques,
et/ou de films métallisés.

14. Appareil de régulation selon la revendication 1, dans
lequel ladite chambre comprend une vessie formée
d’une couche supérieure (11) et d’une couche infé-
rieure (12) qui sont scellées autour de leurs bords
respectifs pour former une cavité scellée entre elles,
ladite cavité contenant ledit gaz, au moins ladite cou-
che inférieure de ladite vessie étant formée d’une
matière élastique de façon extensible, ladite vessie
étant associée de manière opérationnelle à la sou-
pape de non-retour.

15. Appareil de régulation selon la revendication 14, in-
cluant une ou plusieurs cales (15) espaçant ladite
vessie d’une distance prédéterminée depuis la sur-
face de la soupape de non-retour ;
dans lequel de manière facultative ladite vessie est
montée sur la soupape de non-retour.
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