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@ Balanced pressure coupling apparatus.

@ A coupler adaptor (32) is provided for use in operative as-
sociation with a container (16) and a valve (26). The container
houses relatively high pressurised carbon dioxide gas for use in
carbonating a beverage. The valve is actuated in order to re-
leasa the gas to aninterface passage (52) formed in the coupler
adaptor. The coupler adaptor has a pair of grooves {54, 56)
formed on opposite sides of the interface passage for receiving
O-rings (68, 80).The coupler adaptor is also in operative as-
sociation with a pressure regulator {62). The pressurised gas
enters the pressure regulator from the coupler adaptor inter-
face passage. The coupler adaptor remains operatively joined
to the pressure regulator without retaining structure due to the
balanced gas pressure which results because of the O-rings
positioned adjacent the coupler adaptor interface passage.
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"RBalance pressure coupling apparatus"”

S P

The present invention relates to devices which
arce coupled L6 containers having pressurized fluids
housed therein and, in particular, to a coupling
apraratus which does not require retaining means for
holding the coupling apparatus to a pressurized
fluid-containing cylinder when the pressurized fluid
is released therefrom to the coupling apparatus.

Various coupling devices are known for connec-
tion to a container housing fluid under pressure and
in which the container or the coupling device includes
a valve for releasing the fluid from the container
into the coupling device. Each of these known
coupling devices requires some retaining structure
to maintain the coupling device and the container in
secure operative association with each other when
the pressurized fluid escapes the container and
flows into the coupling device. As can be readily
appreciated, the force of a highly pressurized gas
exiting the container into a coupling device joined
to the container can easily separate the container
and coupling device. Typically, such retaining
structure(used in prior art coupling devices includes
threads for interconnecting with threads formed in
the container. Alternatively, the retaining structure
includes a clamp or strap for maintaining a secure
connection between a coupling device and the container

or a valve.

It has been found desirable to eliminate the

use of such retaining structures in order to simplify

the connection between a container or valve and the
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coupling device and to minimize the amount of. space
taken by the container, valve, and coupling device.
As a result of simplifying these connections, the
assembly and disassembly of the container is facili-
tated and enhanced. More specifically, it has been
found advantageous to invert a pressurized fluid
containing cylinder and provide a coupler adaptor
for passing pressurized fluid into a pressure regu-
lator without the use of retaining structure for
holding the pressure regulator and cylinder together.
In this regard the present invention includes a

coupler adaptor which remains in operative association

with the cylinder and pressure regulator when rela-

tively high pressurized fluid is released from the
container through a valve to the coupler adaptor and

to the pressure regulator. The coupler adaptor remains
joined to the container and pressure regulator because

of a pressure balancing arrangement.

U.S. Patent No. 3,319,829 to Sentry discloses a
pressure fegulator which is connected to a housing
by means of threads. The housing includes an opening
for receiving a cylinder which houses gas under
relatively high pressure. The gas is released into
the pressure regulator in a direction parallel to
its escape from the cylinder. An O-ring seal is
provided adjacent the connection of the pressure
regulator to the housing in order to prevent leakage
of the gas. '

U.S. Patent No. 2,524,052 to Grant, Jr. deécribes
a valve asscmbly which is held by threads to a
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containcer. 4 valve operating member is joined to
and movable relative to the valve assembly by means
of a threaded coupling nut. An O-ring seal prevents
leakage of gas between the coupling nut and the
valve opcrating member.

- U.é. Patent No. 1,91Q,283 provides a valve
arrangement including a casing threadedly connected
to a cylinder housing pressurized fluid. A thrust
screw is used to permit the opening of a check valve
and the escape of pressurized fluid.

Viewed from one aspect the nresent invention
provides apparatus for connection to a container
housing fluid under relatively high pressure,
comprising:

first means adapted to be connected to the said
container, for releasing said fluid;

second means in operative association with said
first means, for receiving said fluid; and

third means in operative association with said
first means and said second means, said third means
including a' passage and being arranged to provide a
substantially balanced fluid pressure adjacent said
passage so that, when said fiuid moves through said
passage, said first means and said second means and
said third means remain in operative association.

In a preferred form of the invention a coupling
assembly having a coupler adaptor is provided for
connection to a container assembly. The container
assembly houses pressurised fluid. A check valve

is provided to retain the pressurised fluid.

— eusmiminlAl

M



10

15

20

25

30

1080358

In one embodiment of the invention, the coupler
adaptor includes a generally cylindrical body having
the check valve extending therethrough. The cylin-
drical body is integrally joined to a 5ousing which
is threadably connected to the container assembly
for-housing the pressurized fiuid. The cylindrical
body includes two grooves. An O-ring is seated in
each groove and an interface passage is formed
between the two O-rings. The pressurized fluid
moves past the check valve and through the interface
passage to a pressure regulator.

In another embodiment of the present invention,
the container assembly includes a valve body having
a recess into which the coupler adaptor is slidably
fitted. The valve body houses the check valve. The
coupler adaptor is threadably attached to a pressure
regulator or other coupling device for receiving the
pressurized fluid from the container. The pressurizesd
fluid is released from the container assembly when
the check valve is engaged. The pressurized fluid
escapes from the container assembly intoc the pressure
regulator through the interface passage formed in
the coupler adaptor. A pair of O-rings is also
included, as in the first embodiment, adjacent the
interface passage. In both embodiments, the O-
rings on both sides of the interface passage prevent
leakage of the pressurized fluid when it is released
from the container assembly and, most significantly,
provide a substantial pressure balance so that the
coupling device and container asscmbly remain in
operative association during the release of the

pressurized fluid.
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Some embodiments of the invention will now be
described by way of example and with reference to the
accompanying drawings, in which:-

Figure 1 is a perspective view showing a first
embodiment of the present invention with an inverted
cylinder;

Figure 2 is a perspective view of a second

embodiment of the present invention with the container

in an upright position;

Figure 3 is a perspective view of the inverted
cylinder showing the pressure regulator separated from
the coupler adaptor;

Figure 4 is a fragmentary, enlarged, longitudinél
scction, taken along line 4-4 of Figure 3, showing
details of the coupler adaptor;

Figure 5 is an enlarged, longitudinal section,
taken along line 5-5 of Figure 3, showing-details of
the pressure regulator;

-

Figurc 6 is an cnlarged, fragmentary, longitudinal
section, taken along linc 6-6 of Figure 1, showing
details of a first embodiment in which the coupler
adaptor 1is fixedly connected to the container;

Figure 7 is an enlarcged, fragmentary, longitudinal
section showing details of the second embodiment in which
the coupler adaptor is fixedly connected to the pressure
regulator.

Referring to the drawings, a container
assembly 10 including a cylinder 12 is depicted in

Figure 1 having a coupling assembly 14 attached to the

cylinder 12 at its neck 16. The cylinder 12 is typically

used to contain carbon dioxide under high pressure such
that a portion of the contents of the cylinder 12 is

liguid carbon dioxide while the remaining portions of
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the contents of the cylinder 12 are gaseous carbon
dioxide. The gaseous carbon dioxide is, preferably,
used to carbonate beverages, such as soft drinks.
Accordingly, the present invention is primarily adapted
for connection to another container which houses the
beverage to be carbonated. When desired, the gaseous
carbon dioxide is permitted to escape the cylinder 12
and coupling assembly 14 through the outlet tube 18
into the container which houses the beverage to be
pressurized or carbonated.

The coupling assembly 14 includes a coupler adaptor.
In a first embodiment, the coupler adaptor is threadedly
connected to the cflinder 12. 1In the second embodi-
ment, the coupler adaptor is threadedly connected to a
éoupling body such as a pressure regulator. The coupling
body or pressure regulator is also an element or part
of the coupling assembly 14. In the first
embodiment, the coupler adaptor remains in operative
association with the pressure regulator when pressurized
gas is permitted to escape from the cylinder 12. Similarly,
in the second embodiment, the coupler adaptor remains
in operative association with the container assembly 10
and cylinder 12 when pressﬁrized gas is permitted to
escape from the cylinder 12. This operative associ-
ation in both embodiments does not necessitate the use
of retaining structure, such as clamps, yokes, threaded
attachments, and the like, unlike previously devised
coupling structures wherein such retaining mechanisms

were required.
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A preferred configuration iavolves the inverted or
upside down positioning of the cylinder 12, as
illustrated in Figures 1, 3, 4, 5 and 6. However,
it is understood, as illustrated in Figures 2 and 7,
that the apparatus also properly functions when the
cylinder 12 is positioned right side up. That is to
say, the container assembly 10 and the coupling
assembly 14 remain operatively connected without the
use of retaining structure when the cylinder 12 is
positioned upright and gas escapes from the cylinder
12 into the coupling assembly 14.

In this regard, the notable functional difference
between the use of an inverted cylinder and an upright
cylinder is that, in the inverted cylinder embodiment,
the weight of the cylinder and the carbon dioxide
contained therein act to overcome the force of the
pressurized gas in the cylinder acting on a check valve
stem for relecasing the pressurized gas from the cylinder.

This force tends to separate the container assembly and

coupler asscmbly. With respect to the inverted cylinder
embodiment, the coupler asscembly is normally fastened

to and supported by a horizontal support surface while
the inverted cylinder is vertically positioned above

the coupler assembly while joined thereto. Consequently,
the force resulting from the pressurized gas againét

the check valve stem, tending to separate the éoupler
assembly from the container assembly, is fully or at

least partially overcome by the downward acting force of
the weighted cylinder.

BAD ORIGINAL .€$
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7ith respect to the upright cylinder embodiment in
which -the coupler assembly-is again fastened to a
horizontally extending supporting surface, the force
resulting from the pressurized gas against the check
valve stem tends to separate the cylinder from the
coupler assembly. However, since the magnitude of the
force against the check valve stem depends upon the
magnitude of the pressure of the gas contained in the
cylinder, this force is normally overcome by friction
forces which resist the normal fluid force present in
the cylinder. Additionally, the force against the
check valve stem in an upright cylinder embodiment is
minimiied considerably through the use of a relatively
small lateral or cross-sectional area. Also, this
force can be negated by using a valve stem which 1s
secured against movement in a direction towards the
coupler assembly so that the force of the nressurized
gas does not actto move the check valve.

Although not shown in Figures 1l and 2, it is
understood that standard support mechanisms are usually
provided to rigidly maintain the combination container
asscmbly 10 and coupler assembly 14 in either the
upricaght or inverted configuration. Conventional
supporting assemblics can be connected. to either the
container asscmbly 10 or the coupler assembly 14 in
order to prevent the overturning or tipping of the
container asscmbly 10 and coupler assembly 14 from
their substantially vertical positions. ©Nevertheless,
it is once again emphasized that such support structure
is not used to interconnecct the coupler adaptor and
pressure regulator with respect to the aforementioned

first embodiment or, alternatively, the coupler adaptor

and container assembly with respect.to the aforementioned
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second embodiment. It is also desirable, in selecting
workable support structure, that ready access to the
éylindcr 12 be provided so that it can be easily re-
placed whenever the carbon dioxide contained therein
has been expended.

- The embodiments of the present invention are
shown in the two different structural arrangements
identified herce as the first and second embodiments.
Although Figure 6 depicts details of the apparatus with
an inverted cylinder 12, while Figure 7 illustrates
details of the apparatus with an upright cylinder 12,
it is readily appreciated that both embodiments of
Figures 6 and 7 can be used with either an inverted or
upright cylinder 12.

With reference now to the first embodiment in
which  the coupler adaptor is threadably connected to
the container assembly 10, Figure 1 shows that the
container assembly 10 also includes a gas escape tube 20
which extends longitudinally through the cylinder 12. The
gas escape tube 20 includes an inlet 22 located above
the liquid carbon dioxide contained in the cylinder 12
to provide an exit for only the gaseous carbon dioxide
and not the liquid carbon dioxide. = Whenever the cylinder
12 is used in the inverted configurétion, the escape
tube 20 is utilized. Conversely, no gas escape tube 20
is included when the cylinder 12 is positioned in an

upright state, as illustrated in Figure 2, since the

gascous carbon dioxide is in the upper portions of the
cylinder 12 immcdiately adjacent the coupling assembly
14 for relcase from the cylinder 12.

Referring to Figure 6, as well as Figures 3, 4 and
5, the gas escape tube 20 is integrally joined to a
housing 24 of the valve assembly 26. The housing 24 is

threaded for secure attachment to the neck 16 of the
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cylinder 12. An O-ring scal member 28 is positioned
adjacent the top surface of the neck 16 to prevent
leakage of the pressurized gas from the cylinder 12
through the threaded junction of the housing 26 and
cylinder neck 16.

" A bore 30 is formed through the center of the

housing 26 for communication with the previously dis-

- cussed coupler adaptor 32. The coupler adaptor 32 is

fixedly joined to the housing 24 by means of inter-
connecting threads while an O-ring seal member 34
prevents leakage of gas through this threaded connec-
tion. :

In the embodiment of Figures 3, 4, 5 and 6 the
check valve 36 of the valve assembly 26 is operatively
positioned within a coupler passageway 38 of the coupler
adaptor 32. The check valve 36 includes the check
valve stem 40, previously discussed in connection with
the forces acting théreon, a valve plunger 42, and a
valve spring 44. The valve stem 40 is integrally
joined to the valve plunger 42 while the valve spring
44 is in operative engagement with the valve plunger
42, thn the check valve 36 is closed, as seen in
Figure 4, the valve seat 46 acts to prevent the escape
of gas from the cylinder 12. BAn O-ring seal 48 is
located in the coupler passageway 38 around portions of
the valve stem 40 to prevent escape of gas from the
coupler adaptor 32 along the outer wall of the valve
stem 40 whenever the check valve 36 is in its opened
position.

The coupler adaptor 32 includes a generally cylin-
drical body 50 and an interface passage 52 which is

formed perpendicular, or substantially perpendicular,

“to the ctoupler passageway 38 for providing a transverse

flow of pressurized gas. A first circular groowe 54 is

BAD ORIGHNAL ‘@j
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formed in the coupler adaptor 32 at a first side of the
interface passage 52 or located vertically above the
interface passage 52 when the cylinder 12 is inverted.
A second circular groove 56 is formed in the coupler
adaptor 32 at a second side of the interface passage 52
or located vertically below the interface passage 52
when the cylinder 12 is inverted. A first O-ring seal
member 58 is seated in the first groove 54 while a
second O-ring seal member 60 is seated in the second
groove 56.

~The first and second O-ring seal members 58, 60
provide two functions critical to the proper operation
of the present apparatus In particular, whenever a
coupling device of the coupling assembly 14 is joined
to or is in operative association with the coupler
adaptor 32 and engages the check valve 36 for releasing
the pressurized gas from the cylinder 12, the first and
second O~ring seal members 58, 60 function to balance
the pressure present at the interface or area along
which the pressurized gas escapes the coupler adaptor
32. As a result, the joined coupling device remains
attached to the coupler adaptor 32. The balanced
pressure results because the force of the escaping gas
against the first O-ring scal member 58, acting to
scparate the coupler adaptor 32 and the coupling
device, is balanced or offset by an equal force applied
by the escaping gas in the opposite direction against
the second O-ring seal member 60. In addition to the
providing of balanced pressurc along the exit interface of
the coupler adaptor 32, the two O-ring seal members 58,
60 also function to prevent leakage of the gas so that
the gas releascd from the cylinder 12 will properly
pass to the operatively connected coupling device. The

O-ring seal members 58, 60 also provide friction force
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to help keep the coupler adaptor 32 joined with a
mating recess, as will now be discussed.

To provide a safety vent for pressurized fluid
contained in the cylinder 12, a burst disc assembly 108
is connected to the housing 24. The burst disc assembly
108 includes a vent plug 110, a rupture disc 112
and a seal 114. The vent plug 110 is threadably
fastened to the housing 24 in a recess formed in the
housing 24. The seal 114 prevents leakage of the
pressurized gas around the rupture disc 112 or through
the threaded joint. The rupture disc 112 will ruﬁture
and permit the escape of the gas if an excessively high
pressure is present within the cylinder 12. This is a
required safety device and is desirable to prevent
over-pressurization of the cylinder 12.

In the preferred embodiment of the present in-

-vention, the coupling device referred to above is a

pressure regulator assembly 62. Basically, the pressure
regulator asscmbly 62 regulates or controls the pressure
of the dgas received from the cylinder 12 through the
coupler a&aptor 32. The pressure regulator assembly 62
includes an outlet port 64 formed in a regulator body
66. The outlet port 64 is connected to the outlet tube
18. The outlet tube 18 carries the pressure regulated
carbon dioxide gas to the container which houses the
ligquid. As best seen in Figure 5, the regulator body

66 also has a recess 68 formed therein. A cylindrical
valve 1ifting pin 70 is integral with the regulator
body 66 and extends into the recess 68. »MA vent passage
72 is also formed in the regulator body 66. The coupler

adaptor 32 is slidably fitted or plugged into the
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reross 68 in order to couple the coupler adaptor 32 to
the pressure regulator assembly 62. The force néccssary
to plug the coupler adaptor 32 into the recess 68 must
be of a magnitude to overcome the pressurized gas force
acting on the check valve 36. This force can readily
and ﬁanually be overcome by simply inserting the
coupler adaptor 32 into the recess 68 and then pressing
downwardly (in those instances in which the cylinder 12
is in its inverted position). The vent passage 72
permits the escape of air from between the surface of
the coupler adaptor 32 and the recess 68 when the
coupler adaptor 32 is inserted into the recesé 68.

The pressure regulator assembly 62 further includes
a regulator spring housing 74. A diaphragm 76 is lo-
cated at the interface of the regulator spring housing
74 and the regulator body 66. A diaphragm back up
plate 78 engages one side of the diaphragm 76 while a
diaphragm rivet 80 contacts the other or pressure side
of the diaphragm 76. The head of diaphragm rivet 80 is
positioned within a valve chamber 82 of the regulator
body 66. A forward plate 84 is threadably fastened to
an end of the regulator spring housing 74 and a regu-
lator spring 86 is operatively positioned between the
diaphragm back up plate 78 and the forward plate 84.

Positioned within a cavity 88 formed in the regu-
lator body 66 is a valve mechanism 90 which includes a
bushing 92, a valve arm 94, a valve seat 96 and a
helical spring 98. The valve arm 94 moves laterally in
a valve passageway 100 formed in the bushing 92. The
valve arm 94 is in operative engagement with the heli-
cal spring 98 at one end of the helical spring 98. The
opposite end of the helical spring 98 is joined to a

rigid filter disc 102 at the opposite end of the valve
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passageway 100. The filter disc 102 is typically made
of a porous material such as sintered bronze and which
is fitted into a recess formed in the end of the bushing
92. The opposite side of the filter disc 102 communi-
cates with a regulator passage 104. The regulator
passage 104, in turn, communicates with the interface
passage 52. An O-ring seal 106 is positioned adjacent
the bushing 92 and filter disc 102 to prevent the
leakage of gas through the outer wall of the bushing

92.

Finally, a safety shroud 116 is fixedly attached
between the outer surface of the neck 16 and the housing
24. The safety shroud 116 is generally bowl-shaped, as
seen in Figure 1, having a wall 118 which surrounds the
coupler assembly 14 and valve assembly 26. The safety
shroud 116 is preferably made of a material having a
melting point at a desired temperature. If the safety
shroud 116 shows signs of excess temperature, it is an
indication that the temperature of the environment
about the safety shroud 116 and cylinder 12 has been at
an undesirap}e level. Thus, the distortion of the
safety shrodd 116 is a warning that the temperature
of the cylinder 12 may have been high enough to have
annealed and weakened the metal cylinder 12 to produce
an unsafe operating condition. Additionally, the safety
shroud 116 acts to protect the coupling assembly 14 and

valve assembly 26 should the container asscmbly 10 and

coupler adaptor 32 be inadvertently dropped during

transport or during the interconnection of the coupler
adaptor 32 and pressure regulator assembly 62.

In opcration of the cmbodiment of Figures 1, 3, 4,
5, and 6, the housing 24 is threadably joined to the
cylindér 12 and the coupler adaptor 32 is also threadably

joined to the housing 24. The cylinder 12 then receives
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carbon dioxide under pressure through the coupler
adaptor 32. When 1t is desired to use the gaseous
carbon dioxide for carbonation purposes, for example,
the cylinder 12 is inverted and the pressure regulator
assembly 62 is joined to the coupler adaptor 32 by
inserting or slidably fitting or plugging the coupler
adaptor 32 into the recess 68 formed in the pressure
fegulator assembly 62. 1In so doing, the valve stem 40

contacts the cylindrical valve lifting pin 70 which

extends into the recess 68. The force exerted by the

valve lifting pin 70 against the valve stem 40 moves
the valve plunger 42 away from the valve seat 46
against the force of the valve spring 44 and the
pressure force acting on the check valve 42. As a
result, the pressurized carbon dioxide gas is able to
pass from the valve passageway 38 through the opening
created at the valve seat 46 into the interface passage
52. The gas is unable to escape around the valve

stem 40 because of the O-ring seal 48.

As previously discussed, balanced forces are
provided at the juncture of the coupler adaptor 32 and
the pressure regulator assembly 62 by means of and the
location of the first and second O-ring seal members ‘
58, 60. The gas escaping the interface passage 52 and
entering the pressure regulator assembly 62 exerts
cqual and opposite forces against the first and second

O-ring seal members 58, 60. That is, the force tending

‘to separate the pressure regulator assembly 62 from the

coupler adaptor 32 in an upward direction is balanced
by the force tending to scparate the pressure requlator
asscmbly 62 from the coupler adaptor 32 in a downward
dircction. As a consequence, the pressurized gas
exiting the interface passage 52 and entering the
regulator passage 104 does not tend to separate the
coupler adaptor 32 from the pressure regulator asscmbly
62.

i
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Upon entering the regulator passage 104, the gas
moves through the filter disc 102 into the valve
passageway 100. The gas passes by the valve seat 96
into the valve chamber 82 where it exerts pressure
against the side of the diaphragm 76 and escapes the
pressure regulator assembly 62 through the outlet port
64. The pressure of the gas entering the pressure
regulator assembly 62 is controlled by the operation of
the valve mechanism 90 and the diaphragm 76. The force
of the gas against the diaphragm 76 causes the diaphragm
76 to move towards the left (as viewed with respect to
Figﬁre 3) against the force of the regulator spring 86.
At a predetermined gas pressure in the valve chamber 82
acting against the diaphragm 76, the diaphragm 76, as
well as the diaphragm rivet 80, move laterally to the
left a sufficient distance such that the valve arm 94
contacts the valve seat 96 to thereby cut off the flow
of the gas from the valve passageway 100. When the
pressure is reduced below the pfedetermined pressure,
the force of the regulator spring 86 moves the diaphragm
76 laterally towards the right, as viewed with respect
to Figure 6, to permit the flow of gas past the valve
seat .92 and into the valve chamber 82 so that it can
pass through the outlet port 64 and then to the con-
tainer which houses the beverage to be pressurized or
carbonated. '

Referring now to the cembodiment illustrated in
Figure 7, a connector body 120 is threadably fastened
to thé neck 16 of the cylinder 12, while the O-ring !
scal member 28 is positioned at the interface of the
neck 16 and the connector body 120 to prevent the
escape of gas through this threaded joint. A valve
housing 122 is threadably fastened to the connector
body 120 in a recess formed therein. A first O-ring
seal 124 is positioned at one end of the threaded

connection between the connector body 120 and the valve
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housing 122 and a sccond C-rinv scal 126 is positioned
at the opposite cnd of the threcaded conncction between
the connector body 120 and the valve housing 122 to
prevent escape of the gas through the ends of this
threaded joint.

A check valve 128 is provided in a recess formed
in the valve housing 122. The check valve 128, 1like
the check valve 36, includes a valve stem 130, a valve
plunger 132 and a valve spring 134. A valve passage-

way 136 receives pressurized gas from the cylinder 12

and carries it to a first transverse passage 138 when the

check valve 128 is in its open position. A second
transverse passage- 140 is also formed in the valve
housing 122 and communicates with the first transverse
passage 138 through the slot 142.

In this embodiment, a coupler adaptor 144 is fix-
edly joined to a coupling device or, in the preferred
embodiment, a pressure regulator assembly 146, unlike
the embodiment illustrated in Figures 3, 4, and 6 in
which the coupler adaptor 32 is threadably attached
to the housing 24 of the valve assembly 26. Like the
coupler adaptor 32, the coupler adaptor 144 includes
a generally cylindrical body 148 and a transversely
formed interface passage 150 for receiving the pressuri-
zed carbon dioxide gas whenever the valve plunger
132 is displaced away from a valve seat 152. Correspon-
dingly also, the coupler adaptor 144 includes the first
and second grooves 154, 156, respectively, into which

first O-ring seal member 158 and sccond O-ring seal

member 160 are, respectively, seated. The first and

sccond O-ring scal members 158, 160 provide balanced
fluid forces adjacent the coupler adaptor 144 and
valve housing 122 interface when the carbon dioxide
gas exits the valve housing 122 and enters the coupler
adaptor 144. As a result, the coupler adaptor 144 and

valve housing 122 rcmain in operative association when
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the chech valve 128 is engaged and the carbon dioxide
gas escapes the cylinder 12 past the valve plunger

132 of the check valve 128. The coupler adaptor

144 further includes a coupler passageway 162, which
is in communication with the interface passage 150.
The carbon dioxide gas, therefore, exits the interface
passage 150 and enters the coupler passageway 162.

From the coupler passageway 162, the gas flows to the

. pressure regulator assembly 146.

In joining the coupler adaptor 144 to the valve
housing 122, the coupler adaptor 144 is inserted or
slidably fitted into a recess formed in the valve
housing 122 so that the top surface 164 of the coupler
adaptor 144 engages the valve stem 130 of the check

valve 128 in order to permit the flow of the gas into

"the first transverse passage 138. A vent passage 166

formed in the coupler adaptor 144 is provided to permit
the escape of air between the interface of the top
surface 164 of the coupler adaptor 144 and the valve
housing 122 when the coupler adaptor 144 is inserted
into the valve housing recess.

Like the embodiment of Figure 6, the gas passes from
the coupler passageway 162 to a regulator passage 168
forﬁed in the pressure regulator asscmbly 146. The re-
maining elements of the pressure regulator assembly 146
are identical in structure and function to the previously
described pressure regulator assembly elements so that
the previous description with respect to the pressure
regulator asscmbly 62 also applies to the pressure
regulator assembly 146.

In view of the foregoing description, numerous
advantages of theléresent apparatus are readily discerned.
A coupler adaptor is provided for use with a valve to

permit the release 0f a pressurized gas from a cylinder
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without the necessitv of anv additional retaining
structure. The pressurized gas is relcased through
the valve and the forces tending to sceparate the
coupler adaptor from a body joined thereto are balanced.
5 In this regard, the coupler adaptor is easily plugged
into a rccess formed in a valve housing or a pressure
. regulator assembly in order to open the valve and release
the gas. The present apparatus is particularly ad-
vantageous in a beverage dispensing system in which
10 it is desirable to quickly and efficiently replace
a carbon dioxide-containing cylinder when the carbon
dioxide has been expended from the cylinder. Addi-
tionally, it is equally important that the present
apparatus provides an effective carbonation system
15 with minimal parts in order to reduce the complexity
of the system as well as to minimize the space needed
for an operable carbonation system.
Apparatus according"to the present invention is
particularly useful in a pressurisation system, such
20 as a carbonation system, wherein a container houses
carbon dioxide under high pressure. The carbon dioxide
| gas in the container is permitted to controllably escape
through the check valve and the coupler adaptor into a
pressure regulator. The pressure regulator regulates
25 the pressure of the gas which leaves an outlet port
formed in the pressure regulator. Typically, the
pressure regulated gas is used to pressurize a
liguid, such as a soft drink.
It will thus be seen that the invention, at least
30 in its preferred embodiments, provides an efficient, yet
simple, coupler adaptor is provided which is gquickly
plugged into or slidably fitted to a pressure regulator in
one embodiment or a valve body in anoclier embodiment
for connection to a container. As a result, connection

3u and removal of the container and coupler adaptor
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fyom the nvessure regulator or the connection and
removal ¢f the container from the coupler adaptor

and pressure reqgulator is quickly and easily accom-
plished even when the container contents are highly
pressurized. Importantly, the coupler adaptor rcmains
codpled to or in operative association with the
pressure regulator or valve body without retaining
structure for securing them together, even though
escaping gas from the container provides a considerable
force at the interface of the coupler adaptor and

the pressure regulator or valve body. Coupler parts
are thereby minimized and the space required for the
container, coupler adaptor, and pressure regulator

is reduced.

- )
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CLAIMS:~

1. Apparatus for connection to a container housing fluid
under relatively high pressure, comprising:

first means adapted to be connected to the said con-
tainer, for releasing said fluid;

second means in operative association with said first
means, for receiving said fluid; and

third means in operative association with said first
means and said second means, said third means including
a passage and being arranged to provide a substantially
balanced fluid pressure adjacent said passage so that,
when said fluid moves through said passage, said first means
and said second means and said third means remain in
operative association.
2. Apparatus as claimed in claim 1, wherein said third
means includes a first sealing means located adjacent a
first side of said third means passage and a second
sealing means located adjacent a second and opposite side

of said third means passage so that said fluid moving

through said third means passage provides equal pressure

against said first sealing means and said second
sealing means.

3. Apparatus as claimed in claim 2, wherein said
first sealing means includes an O-ring.

4. Apparatus as claimed in any of claims 1 to 3,
further including venting means for allowing the escape
of air during the operative coupling of said third
means and said first means or said second means.
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5. in apparatus adapted to be connected to a

container housing fluid under relatively high pressure
and adapted to be coupled to a pressure regulator
having a regulator passage and for providing balanced
pressurized fluid whenever the pressurized fluid exits
the -apparatus to the regulator passage, the apparatus
comprising:

valve means adapted to be connected to the con-
tainer for releasing the pressurized fluid from the
container; and

first means in operative association with said
valve means and adapted for operative association with
the pressure regulator, said first means having a
passage adapted for communication with the regulator
passage, said first means including second means for
balancing fluid pressure adjacent said passage of said
first means and the regulator passage when the re-
gulator passage is in communication with said first
means passage so that, when the relatively high
pressurized fluid exits said passage of said first
means and enters the regulator passage of the pressure
regulator, said first mecans and the pressure regulator
remain -in operative association.

6. An apparatus adapted to be in operative
association with valve means and in which the valve
means 1s connectible to a container housing fluid under
relatively high pressure, the apparatus comprising:

first means for regulating the pressure of the
relatively high pressurized f£luid; and

second means having a passage in operative asso-
ciation with said first means and adapted to be in
operative association with the valve means, said
sccond means inciuding itnird means for providing

balanced fluid pressure adjacent said passage of said

BAD ORIGINAL @
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sccond mecans so that, when the relatively high pressurized
fluld enters said second means from the valve means,

said second mcans and the valve means remain in operative
association.

7. In a system for conveying relatively high
pressurized fluid from a first container to a second
container for pressurizing fluid in the second con-
tainer, the system including valve means connected to
the first container for releasably holding the fluid
in the first container and further including a pressure
regulator for regulating the pressure of the fluid for
delivery to the second container, an apparatus for
providing a balanced fluid pressure comprising:

a coupler adaptor-in operative association with
the valve means and the pressure regulator, said
coupler adaptor including a passage formed therein and
further including-first means for providing a balanced
fluid pressure adjacent said passage when the pressurized
fluid moves therethrough.

8. A combination valve and fluid pressure
regulator for connection to a container housing a
pressurized fluid comprising:

valve means including a housing connected to the
container, a valve passageway for receiving the pressurized
fluid from the container, and a valve stem;

regulator means including a valve lifting pin and
an outlet port, said valve lifting pin for engaging
said valve stem for releasing the pressurized fluid
from the container, said regulator mcans for regu-
lating the pressure of the fluid received therein so
that the fluid exiting said outlet port is pressure
regulated; and

first moans in operativé association with said
valve means and said regulator means and including

sccond means and an interface passage, said sccond
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means for providing balanced fluid pressurc adjacent
said interface passage so that, when the pressurized
fluid exits said interface passage and enters said
regulator means, said regulator means remains in
operative association with said first means.

- 9. An apparatus for providing balanced fluid
pressure when pressurized fluid is released from a
container, comprising:

container means including valve means, said con-
tainer means having a first end from which the
pressurized fluid exits and a second end, said contain-
er means being inverted so that said first end is
vertically lower than said second end; and

first means having a passage and being in operative
association with said container means and said valve
means, said first means for providing balanced fluid
pressure adjacent said passage when the pressurized
fluid moves through said passage, the weight of said
inverted container means contributing to the operative
association of said first means with said container
means.

10. A valve means and a pressure regulator means
combination adapted for connection to a container
housing fluid under relatively high pressure, the
combination comprising:

container means for housing the relatively high
pressurized fluid;

valve means connected to said container means;

pressure regulator means in operative association
with said valve means for regulating the pressure of
the relatively high preséurized fluid; and

first mecans for operatively associating said valve
means and said pressure regulator means together in the.

absence of structure for retaining said first means and
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said pressure regulator means toagether so that said
first means and said pressure regulator means remain
in operative association during movement of the relatively"
high pressurized fluid from said first means to said
pressure regulator means.
-11. A valve means and a pressure regulator means

combination adapted for connection to a container
housing fluid under relatively high pressure, the
combination comprising:

container means for housing the relatively high
pressurized fluid;

valve means connected to said container means;

pressure regulator means in operative association
with said valve means for regulating the pressure of
the relatively high p¥essurized fluid; and

first means for operatively associating said
valve means and said pressure regulator means together
in the absence of structure for retaining said valve
means and said first means together so that said valve
means and said first means remain in operative association

during movement of the relatively high pressurized

fluid from said valve means to said first means.

12. A combination as claimed in Claim 10 or 11, |
wherein:

said container means contributes to the operative
association between said valve means, pressure regu-
lator means, or said first means.

13. A combination as claimed in Claim 10 or 11,
wherein said first means includes: '

a passage; and

second means for providing a balanced fluid pressure
adjacent said passage so that, when the relatively high
pressurized fluid moves through said passage, said valve
means, sald pressure regulator means, and said first

means remain in operative association.
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14. A combination as claimed in Claim 10 or
11, wherein said first means includes:

a passage; and

a first sealing means located adjacent a first
side of said passage; and .

" a second sealing means located adjacent a second
and opposite side of said passage whereby the relatively
high pressurized fluid moving through said passage provides
the same pressure against said first sealing means and
said second sealing means.

15. A method of releasing fluid housed under
pressure from a first container to a second container
using a valve means and a coupler means, comprising
the steps of:

coupling the valve means to the first container;

supplying the first container with fluid under
pressurerthrough the valve means; 7

operatively associating the coupler means with
the valve means;

releasing the pressurized fluid from the first
container for movement to the second container through
the valve means and the coupler means; and

balancing substantially the force of the fluid so
that the valve means and the coupler means rcmain
operatively associated during the movement of the fluid
from the first container to the second container through
the valve mcans and the coupler means.

16. A method of releasing fluid housed under
pressure from a first container to a second container
using valve means and a coupler means, comprising the
steps of: '

supplying the first container with fluid under
pressure; '

inverting the first container;

operatively associating the coupler means with the

valve means;
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releasing the pressurized fluid from the first
container for movement to the second container through
the valve means and the coupler means; and

balancing substantially the force of the fluid
so that the valve means and the coupler means remain
operatively associated during the movement of the fluid
from the first container to the second container through

the valve means and the coupler means.
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