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housing a pressurized medium. The valve includes a hollow housing
within which there is first and second valves. The first valve is operable
to inject and release the pressurized medium into the container. The said
valve is normally closed and is continuously exposed to the pressurized
medium and in response to the pressure thereof reaching a predetermined
[ level opens to exhaust the pressurized medium to the atmosphere to re-
lieve the excess pressure.
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OVER PRESSURE RELEASE VALVE

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

[0001] This invention relates generally to containers housing a pressurized medium
and includes self-chilling or self-heating food and beverage containers, aerosol containers or
the like. More specifically, this invention is directed to a valve incorporated into such
containers which will automatically relieve pressure built up in the container upon such
pressure reaching a predetermined level and at the same time can function to provide the

normal desired operation of the container.

DESCRIPTION OF PRIOR ART

[0002] The prior art directed to aerosol valves and to self-chilling and self-heating
food and beverage containers is quite extensive. A major problem with regard to containers
particularly in these arts which house a pressurized medium utilized in dispensing the
contents of the container or to heat or chill the contents of the container is that the pressure of
the medium can, under certain circumstances, reach a level, if not controlled, which will
cause a container to rupture and possibly even explode thereby imparting injury to users.
Various attempts have been made with such prior art containers to relieve the pressure prior
to serious rupture of the container or the explosion of the container. One over pressure relief
mechanism used particularly in aerosol cans, includes having the necked in portion of the can
stretch to increase the volume. This will cause the valve cup which carries the dispensing
valve to also move. If the over pressurized condition within the container increases
sufficiently, it causes the valve cup to move by an amount sufficient that causes the periphery
thereof to release from the edge of the container thereby allowing the over pressure condition
to be relieved and in some instances the valve will fly off from the container and can

potentially injure someone.
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[0003] Another feature which has been embodied in such containers is to coin a
portion of the bottom of the container to weaken a section thereof in such a manner that when
the pressure internally of the container reaches a predetermined level, the material forming
the container around the coined area releases and the contents of the pressurized medium exit

the container, thereby relieving the over pressure condition.

[0004] Another feature which has been utilized under certain circumstances is to
permit the concave bottom of the can to expand outwardly thus increasing the volume in the

can.

[0005] An additional over pressure mechanism which has been embodied in
containers, particularly those directed to self-chilling or self-heating food and beverage
containers is illustrated in U.S. Patent No. 6,732,886 which is incorporated herein. This
patent discloses an over pressure release mechanism which includes a valve member having a
valve stem for releasing the pressurized medium upon activation. The valve member is
carried by a pedestal which is moveable relative to the container upon pressure in the
container reaching a predetermined level. A barrier is disposed adjacent the valve stem and is
anchored to the container. When the pedestal moves by a predetermined amount responsive
to pressure reaching the predetermined level, the valve stem engages the barrier activating the
valve which relieves the over pressure condition. This apparatus has been proven to be

effective for the purpose intended.

[00006] The over pressure mechanism, as shown in Patent No. 6,732,886 is illustrated
in Figure 1. As therein shown a container 12 housing a beverage 14 has a top 16 formed in
the usual manner and could include a lift tab (not shown) as is well known in the prior art, A
heat exchange unit 20 having a valve 18 secured to a pedestal 22 is secured to the top portion
24 of the HEU 20 by crimping as is well known in the prior art. The valve 18 includes a
valve stem 26. Upon activation of the valve stem 26, a pressurized gas such as carbon

dioxide may be directed internally of the HEU 20 through an orifice 28 in the valve to be
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adsorbed by a carbon plug 38 comprised of compressed activated charcoal or the like and
may include a binder and other materials. A cap 30 is disposed over the valve stem 26 to
protect it from inadvertent activation. Internally of the cap 30 there is provided a barrier 32
disposed adjacent the top of the valve stem 26. When the pressure internally of the HEU 20
increases beyond a predetermined amount, the pedestal 22 moves toward the bottom of the
container 12, and as such occurs, the valve stem 26 contacts the barrier 32 and causes the

stem to become activated thereby releasing the pressure built up internally of the HEU.

[0007] Even though this apparatus as shown in Figure 1 functions very well for the
purpose intended, a need exists for an over pressure mechanism housed internally of the
valve and constructed in such a manner that the valve will normally operate but at the same
time will be activated by an over pressure condition to release the over pressure internally of
the HEU without causing the pedestal of the HEU to expand or move as has been the case in

the prior art.

SUMMARY OF THE INVENTION

[0008] The present invention includes a valve mechanism for use with a container
housing a pressurized mechanism, said valve mechanism having a hollow valve housing with
a hollow valve stem slidably disposed within said body and having an actuating rod exiting a
first end of the housing and protruding from the valve. A housing base closing the opposite
end of the hollow valve housing. A pressure relief sealing plug disposed within the hollow
valve stem. Means for continuously urging said sealing plug downwardly against a valve
stem base to form a seal there between to provide a normally closed valve, the sealing plug
being exposed to the interior of the container to continuously receive the pressure of the
medium contained therein. Upon the pressure within the container reaching a predetermined
level, the sealing plug moves upwardly against the means urging it downwardly thereby
breaking the seal established between the sealing plug and the stem base and allowing the
pressure contained in the container to be relieved by exiting the valve stem. Spring means
disposed within said valve housing between said housing base and said valve stem, a valve
seal, said spring means urging said valve stem into engagement with said seal, said valve
stem being movable between a closed and open position to inject the pressurized medium into

the container and to release the pressurized medium from the container.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0009] Figures 1 illustrates the prior art;

[00010] Figure 2 is a perspective view illustrating the valve design of the present

invention in cross-section;

[00011] Figure 3 is an exploded view in perspective showing the various parts of the

valve as shown in Figure 2;

[00012] Figure 4 is a perspective view in cross-section illustrating the normal

operation of the valve as illustrated in Figure 2;

[00013] Figure 5 is a perspective view in cross-section showing the pressure relief

operation of the valve;
[00014] Figure 6 is a view in perspective illustrating in greater detail the valve body;

[00015] Figure 7 is a Figure similar to Figure 6 but illustrating in greater detail the

body base and the pressure relief plug; and

[00016] Iigure 8 is a perspective view in cross section showing the valve assembled in

a HEU secured to a beverage container.

DETAILED DESCRIPTION OF THE DRAWINGS

[00017] Referring now to the drawings and more particularly to Figures 2 and 3, there
is illustrated in perspective view the valve design of the present invention including various

parts thereof in an exploded view as shown in Figure 3.
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[00018] The valve design of the present invention includes two distinct operable valves
housed within a single valve housing or body. The first of these two valves is operable to
allow a medium under pressure to be injected into the container and then to release the
medium into the atmosphere for the purpose intended by the particular container. 'The
medium may be any and all vaper phase of both liquid and gaseous propellants. As one
example, carbon dioxide gas under pressure may be injected into a heat exchange unit having
a plug of compressed activated carbon therein which adsorbs the carbon dioxide. At a later
time, the valve may be activated to release the carbon dioxide into the atmosphere for cooling
a food or beverage surrounding the heat exchange unit. The second of these two valves is
continuously exposed to the medium under pressure, such as the carbon dioxide. If the
medium under pressure exceeds a predetermined pressure, this valve is caused to move away

from a seal by the excess pressure to allow the excess pressure to dissipate.

[00019] As is shown, the valve design of the present invention includes a valve cup 40
within which is disposed the valve 42. Valve cup 40 may be a deep draw cup as illustrated or
alternatively, be a standard valve cup as is shown in the prior art in Figure 1 in which the
deep draw would be eliminated and the valve cup extended outwardly to the flange 44 as
shown by the additional dashed lines 46. The valve 42 is affixed to the pedestal 48 of the

valve cup 40.
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[00020] The valve 42 includes a hollow valve housing or body 50 which is closed at its
lower end by a body base 52 and at its upper end includes an inwardly directed flange 54
which defines a stop 56. A hollow valve stem 58 is disposed internally of the valve housing
or body 50 and includes an actuator rod 60 which extends upwardly through the top of the
valve body 50 and through an opening 62 in the pedestal 48. The actuator rod 60 defines an
elongated opening 64 there-through which communicates with the hollow interior portion 66
of the valve stem 58. The valve stem 58 includes an enlarged upper area 68 which defines a
shoulder 70 that engages the stop 56 on the valve body 50. The lower portion of the valve
stem 58 is closed by a stem base 72 which defines an opening 74 therein which provides
communication through an opening 76 in the body base to the interior of the container or heat
exchange unit. It will be recognized by those skilled in the art that the pressure from the
pressurized medium internally of the container or heat exchange unit is continuously applied
through the openings 76 and 74 to the lower surface 78 of a pressure relief sealing plug 80
that is disposed internally of the hollow enlarged portion 68 of the valve stem 58. A pressure
relief spring 82 is seated around the pressure relief sealing plug 80 and abuts the upper
portion 84 of the enlarged section 68 of the valve stem 58. The pressure relief spring
continuously urges the pressure relief sealing plug downwardly as viewed in Figure 2 into
engagement with a pressure relief seal 86 which precludes the pressure in the pressurized
medium internally of the container or HEU from exiting the container or HEU during normal

operation of the valve.

[00021] The upper portion 54 of the valve housing or body 50 engages a normal valve
seal 88 such as a typical gasket or the like. The valve seal 88 closes a plurality of openings

90 defined by the actuating rod 60.

[00022] A normal operation spring 89 is retained between the body base 52 and the
stem base 72 and urges the valve stem 58 upwardly as viewed in Figure 2 so that the shoulder
70 on the valve stem engages the stop 56 on the valve body 50. In this position, the normal
valve seal 88 closes a plurality of openings 90 formed in the actuator rod 60. It will be
recognized by those skilled in the art that the valve as shown in Figure 2 will be secured to
the container or HEU by the flange 44 being crimped to the top of the HEU such as is

illustrated in Figure 1 and 8.
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[00023] During normal operation when it is desired to inject the pressurized medium
internally of the container or HEU such that it is adsorbed by the compressed carbon particles
contained therein, the valve stem 58 is pressed downwardly as viewed in Figure 2. This
downward movement displaces the shoulder 70 from the stop 56 and moves the plurality of
openings 90 away from the seal 88 to provide communication between the opening 64 in the
valve stem 58 and the clearance or passageway 92 between the outer surface of the valve
stem 58 and the inner surface of the valve housing 50. The pressurized medium such as
carbon dioxide is injected through the elongated opening 64 and it is allowed to pass through
openings such as shown at 90 in the actuator rod of the valve stem 58 and to pass through the
clearance or passageway 92 and flow downwardly and through the opening 76 into the
interior of the HEU. The carbon dioxide gas under pressure is then adsorbed by the carbon
particles contained within the HEU as shown at 124 in Figure 8. When the desired amount of
carbon dioxide is adsorbed, the valve stem 58 is allowed to return to the position as shown in
Figure 2 at which time the openings 90 are sealed by the normal valve seal 88 thus precluding

the carbon dioxide gas under pressure from being exhausted from the HEU.

[00024] As is shown in Figure 4, when it is desired to activate the HEU to cool the
contents of the container which surround the HEU, it is necessary for the pressured medium
which has been adsorbed by the carbon particles contained within the HEU to escape from
the HEU and in that process to draw the heat from the material such as a beverage
surrounding the HEU causing it to become cooled. This operation occurs by depressing the
valve stem 58 downwardly against the force of the spring 89 as shown in Figure 4. When
this occurs, the plurality of openings 90 move downwardly away from the normal valve seal

88. When such occurs, the pressurized medium contained within the HEU passes through the
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opening 76 in the body base 52 as shown by the arrow 94 and would then flow upwardly
through the passageway 92 between the exterior of the valve stem and the interior of the
valve body and exit through the plurality of openings 90 into the elongated opening 64 and
outwardly into the atmosphere through the elongated opening 64 in the valve stem 58. As
long as the valve stem is maintained in this depressed condition as shown in Figure 4, the
pressurized medium is allowed to exit the HEU and to thereby remove the heat from the
beverage or food surrounding the HEU. The structure of the valve may be such that when
thus depressed, it is locked in the depressed position thus allowing the pressurized medium to
escape as shown at 94 until it has all been dissipated. Alternatively, the structure may be
such that the valve stem can be depressed and then released to return to the sealed position
thus stopping the exit of the pressurized medium allowing the valve stem to again later be
depressed if such is desired. This opening and closing operation would be used when an
aerosol propellant ejects contents of the container as is well known in the art. It will be noted
that the pressure relief sealing plug 80 or pressure relief spring 82 is not depressed or
activated in any manner during the normal operation of the valve as shown in Figure 4. That
is, the pressure relief valve system remains static relative to the valve stem 58 and travels
with the valve stem 58 during this operation. It is only the spring 89 which is compressed by
the downward movement of the valve stem 58 to thus allow the pressurized medium to exit

the HEU.

[00025] Referring now to Figure 5, the pressure relief operation of the valve is
illustrated. It will be recognized by those skilled in the art that the lower surface 78 of the
sealing plug 80 is continuously exposed to the pressure of the pressurized medium. During
the pressure relief operation, the pressure from the pressurized medium enters the valve body
through the opening 76 in the body base 52. This pressurized medium also passes through
the opening 74 in the stem base 72. When the pressure of the pressurized medium exceeds a
predetermined amount, which is determined by the spring rate of the pressure relief spring
82, the pressure relief sealing plug 80 moves upwardly against the force or bias of the spring

82 as is illustrated in Figure 5. When such occurs, the pressure relief plug is moved away
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from the pressure relief seal 86, thus allowing the pressurized medium to pass through the
opening 74 and around the outer edge of the pressure relief plug and pass through the
elongated opening 64 in the valve stem 58 and exit to the atmosphere. The outer most edge
of the pressure relief plug is dimensional to provide a clearance between it and the inner
surface of the hollow valve stem to provide the flow path for the pressurized medium. When
such occurs, the overpressure which is within the HEU is allowed to become dissipated.
When the pressure drops below the predetermined amount, the pressure relief spring 82 then
returns the pressure relief plug 80 into engagement with the seal 86 which again seals the
HEU and precludes further exhausting of the pressurized medium from the HEU to the
atmosphere. The relief plug 80 will remain in the sealed position unless the pressure again
builds up and exceeds the predetermined pressure. The valve stem 58 remains static relative

to the valve housing 50 during the operation of the pressure relief valve.

[00026] It will be recognized by those skilled in the art that the dual valve system of
the present invention provides the distinct flow paths for the pressurized medium contained
within the HEU. The first of these is the elongated opening 64, the plurality of openings 90,
the passageway 92 and the opening 76 with the pressurized medium flowing downwardly to
be adsorbed or upwardly to be desorbed. The second of those is upwardly through the
opening 76, the opening 74, around the pressure relief sealing plug, through the hollow

housing 50 and out through the elongated opening 64.

[00027] Referring now to Figure 6, an alternative design of the valve body 50 is
illustrated. As is seen in Figure 6, the upper portion 96 of the valve body is castellated as
shown at 98 and 100. This castellation aids to improve speed of the gas flow, the pressurized
medium to be injected into the container or the HEU when filling the container. The
pressurized medium passes around the valve stem, over the seal 88, through the castellations

and into the container or HEU.
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[00028] Referring now to Figure 7, the body base 52 and the sealing plug 80 are
illustrated in further detail. As is therein shown, the body base includes an outwardly
extending flange 102 which defines a shoulder 104 which engages the bottom of the hollow
valve body 50. The opening 76 through the base 52 is defined by an upwardly directed
tubular member 106 which with base 52 defines a groove 108. The normal operational spring
89 is seated within the groove 108 and is trapped between the body base 52 and the stem base
72. The body base 52 defines a shoulder 104 which engages the bottom of the hollow valve
body 50.

[00029] The pressure relief sealing plug 80 includes an outwardly directed flange 110
and defines a lower surface 112 against which the pressurized medium is applied at all times.
As above indicated and as will be recognized by those skilled in the art, during normal
operation of the container having the pressurized medium internally of the HEU, the pressure
relief plug 80 will remain sealed against the pressure relief seal 86 and the spring 82 will
maintain the plug sealed at all times. It is only when the pressure of the pressurized medium
contained with the HEU exceeds a predetermined level that the pressure relief sealing plug

moves to allow dissipation of the excess pressure.

[00030] Referring now to Figure 8, there is illustrated a container 120 within which
there is disposed a heat exchange unit (HEU) 122. The HEU is retained in place by crimping
a flange of the valve cup 40 about the periphery of the opening in the HEU. The valve 42 is
secured in the valve cup 40 as above described. A plug 124 of compressed carbon particles is
retained within the HEU 122 to adsorb and desorb the pressurized carbon dioxide as above
described. The opening in the bottom (as viewed in Figure 8) of the container is closed by a
member (not shown) which includes a pull tab similar to that shown and described in Figure

1 and a beverage is typically contained within the container 120 and surround the HEU 122.

[00031] There has been disclosed an over pressure release valve housed within a
container for a pressurized medium will normally operate to inject the medium into the
container and release it from the container for the desired application but at the same time
will be automatically activated when the pressure of the medium exceeds a predetermined

level to relieve the excess pressure without damage to the container.
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WHAT IS CLAIMED IS:
1. A valve mechanism for use with a container housing a pressurized medium
comprising:

a hollow housing;

a first valve disposed within said housing operable to inject a pressurized medium into

said container and to release the pressurized medium from said container; and

a second normally closed valve disposed within said housing operable in response to
the pressure of said pressurized medium reaching a predetermined level to open a flow path

for said medium to exhaust to the atmosphere to relieve the excess pressure.

2. A valve mechanism as defined in Claim 1 wherein said first valve includes a hollow
valve stem having an actuator rod defining an elongated opening communicating with the
atmosphere through which said pressurized medium flows and a valve stem base defining an

orifice there through, said second valve being disposed within said hollow valve stem.

3. A valve mechanism as defined in Claim 2 wherein said hollow housing includes a
housing base defining an opening there through, a first spring seated between said housing

base and said valve stem biasing said valve stem toward a closed position.

4. A valve mechanism as defined in Claim 3 wherein said second valve includes a
sealing plug seated over the orifice in said valve stem base, a second spring seated between
said sealing plug and a surface of said hollow interior of said valve stem biasing said sealing
plug toward said orifice in said valve stem base to close said second valve, said orifice in said

valve stem base being continuously exposed to said pressurized medium in said container.
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5. A valve mechanism as defined in Claim 4 wherein a first passageway for flow of the
pressurized medium is defined between an inner wall of said hollow housing and an outer
wall of said hollow valve stem, said passageway communicating with the opening in said
housing base, said first passageway being opened by moving said valve stem against the bias
of said first spring toward an open position, said second valve remaining static relative to said

valve stem.

6. A valve mechanism as defined in Claim 5 wherein a second passageway for flow of
the pressurized medium is defined by said sealing plug moving away from said orifice in said
valve stem base responsive to the pressure of said pressurized medium exceeding a

predetermined level, said valve stem remaining static relative to said housing.

7. A valve mechanism as defined in Claim 6 wherein clearance is defined between said

sealing plug and an inner surface of said hollow valve stem.

8. A valve mechanism as defined in Claim 7 wherein said hollow housing includes a top
surface defining a plurality of castellations, the pressurized medium flowing through said
castellations into the interior of said container when said pressurized medium is injected into

said container.

9. A valve mechanism as defined in Claim 5 wherein said actuator rod defines a plurality

of openings therein interconnecting said first passageway with said elongated opening.

10. A value mechanism as defined in Claim 9 which further include a seal surrounding
said actuator to close the plurality of openings in said actuator rod when said valve stem is in

its closed position.
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