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(57) Abrégée/Abstract:
Apparatus, including a carbonation chamber, Is provided that includes a mixing and metering member and a gas adjustment
member. The mixing and metering member Is configured to respond to a fluid, including water, and an adjustable amount of gas,
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(57) Abrege(suite)/Abstract(continued):
including CO,,, and may be configured to provide a mixture of the fluid and the gas. The gas adjustment member Is configured to

recelve the gas, Including from a gas Inlet, and to provide the adjustable amount of gas to the mixing and metering member, based
at least partly on an adjustable axial relationship between the mixing and metering member and the gas adjustment member In
order to control a desired carbonation level of the mixture.
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(57) Abstract: Apparatus, including a carbonation cham-
ber, 1s provided that includes a mixing and metering mem-
ber and a gas adjustment member. The mixing and meter-
ing member 1s configured to respond to a fluid, mncluding
water, and an adjustable amount of gas, including CO,,
and may be configured to provide a mixture of the fluid
and the gas. The gas adjustment member 1s configured to
receive the gas, mcluding from a gas mlet, and to provide
the adjustable amount ot gas to the mixing and metering
member, based at least partly on an adjustable axial rela-
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ADJUSTABLE IN-LINE ON DEMAND CARBONATION CHAMBER
FOR BEVERAGE APPLICATIONS

CROSS-REFERENCE TO RELATED APPLICATIONS
This application claims benefit to provisional patent application serial no.
5 ©61/545,794, filed 11 October 2011, which is hereby incorporated by reference in its

entirety.

BACKGROUND OF THE INVENTION
1. Field of the Invention
10 The present invention relates to a carbonation device; and more particularly
relates to a carbonation device that may be adjusted to control the level of

carbonation in a mixture of fluid and gas.

2. Brief Description of Related Art
15 Traditional carbonating devices in the beverage industry are high pressure
motor pump units coupled with accumulator tanks and electronic switching. Such
traditional carbonating devices typically all require high pressure pumps, electricity
and are subject to frequent breakdowns due to the mechanical nature of the pump.
Extra plumbing is typically required to run to the pump and back to the dispense
20 equipment.

In view of this, there is a need in the marketplace for an carbonating device
for carbonating a mixture of fluid and gas, e.g., including for carbonating a beverage
like soda or beer.

SUMMARY OF THE INVENTION
25 According to some embodiments, the present invention may take the form of

apparatus, including a carbonation chamber, that includes a mixing and metering
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member and a gas adjustment member. The mixing and metering member may be
configured to respond to a fluid, including water, and an adjustable amount of gas,
including CO,, and may be configured to provide a mixture of the fluid and the gas.
The gas adjustment member may be configured to receive the gas, including from a
gas inlet, and to provide the adjustable amount of gas to the mixing and metering
member, based at least partly on an adjustable axial relationship between the mixing
and metering member and the gas adjustment member in order to control a desired
carbonation level of the mixture.

According to some embodiments of the present invention, the apparatus may
include one or more of the following features:

The mixing and metering member may include a gas receiving part; the gas
adjustment member may include a sealing member; and the adjustable amount of
gas provided from the gas adjustment member to the mixing and metering member
may be based at least partly on the adjustable axial relationship between the gas
receiving part of the mixing and metering member and the sealing member of the
gas adjustment member.

The gas receiving part may include axially arranged gas receiving orifices; the
sealing member may include an O-ring; and the adjustable amount of gas provided
from the gas adjustment member to the mixing and metering member may be based
at least partly on the adjustable axial relationship between the axially arranged gas
receiving orifices of the gas receiving part and the O-ring of the sealing member.

The adjustable amount of gas provided from the gas adjustment member to
the mixing and metering member may be based at least partly on the number of the
axially arranged gas receiving orifices being sealed off or not exposed by the O-

rngs.
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The gas adjustment member may be configured with the gas inlet; and the
mixing and metering member may include a fluid inlet, a metering orifice member
and a mixing chamber; and the metering orifice member may include:

a first portion formed with a first set of orifices configured to allow the
fluid to pass from the fluid inlet to the mixing chamber, and

a second portion configured so as to form an enclosed space or cavity
therein, configured with a second set of orifices to allow the gas to pass from
the gas inlet into the enclosed space or cavity, and configured with a third set
of orifices to allow the gas to pass from the enclosed space or cavity to the
mixing chamber.

The gas adjustment member may include the sealing portion or member
configured to be adjusted up or down the gas receiving part so to allow the gas to
pass from the gas inlet through one or more of the second set of orifices into the
enclosed space or cavity.

The sealing portion or member may include the O-ring configured to engage
the gas receiving part, so that any of the second set of orifices on one side of the O-
rng are in communication with the gas inlet so the gas can pass through, and so that
any other of the second set of orifices on the other side of the O-ring are not in
communication with the gas inlet so the gas cannot pass through.

The gas adjustment member may be configured with an internal
circumferential groove and the O-ring may be arranged therein.

The second portion of the metering orifice member may include a check valve
configured to seal one part of the enclosed space or cavity of the second portion
having the second set of orifices from another part of the enclosed space or cavity of

the second portion having the third set of orifices. The check valve may include a
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ball and spring arranged therein. The check valve may be configured to allow the
amount of gas to pass from the enclosed space or cavity through the third set of
orifices to the mixing chamber and to prevent the fluid from passing from the mixing
chamber into said another part of enclosed space or cavity of the second portion
having the second set of orifices, based at least partly the pressure of the gas in the
enclosed space or cavity and the pressure of a fluid/gas mixture in the mixing
chamber.

The pressure of the gas in the enclosed space or cavity may be based at least
partly on the number of the second set of orifices that the gas can pass through.

The gas adjustment member may include an end portion having an opening
formed therein configured to receive the gas receiving part and to allow the amount
of gas to pass from the gas inlet through one or more of the second set of orifices to
the enclosed space or cavity of the second portion of the metering orifice member.
The end portion may be configured with an internal O-ring for providing a gas seal
with the gas receiving portion. The end portion may be configured with an outer O-
ring for providing a gas seal with the gas housing of the mixing and metering
member.

In operation, the fluid is introduced into the carbonation chamber via the fluid
inlet, and enters the mixing chamber via the metering orifice member. The water is
forced through the holes or orifices in the metering orifice member into the mixing
chamber. For example, the first portion of the metering orifice member may include
a cylindrical portion having a cylindrical wall, and the first set of orifices may be
configured or formed as one or more encircling arrangements, each having a
multiplicity of orifices arranged circumferentially around the cylindrical wall. The

cylindrical portion may include a longitudinal axis and the first set of orifices may be
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configured or formed as a plurality of encircling arrangements, each having a
respective multiplicity of orifices arranged circumferentially around the cylindrical wall
in relation to the longitudinal axis. The multiplicity of orifices arranged
circumferentially around the cylindrical wall may be arranged or spaced equi-
distantly around the cylindrical wall.

In operation, the gas enters the gas adjustment member, and is then metered
through holes in the metering orifice member. For example, the second portion of
the metering orifice member may include a second cylindrical portion having a
cylindrical wall, and the second set of orifices may be configured or formed as an
arrangement of orifices arranged axially along the cylindrical wall. The cylindrical
portion has a longitudinal axis and the second set of orifices may be configured or
formed along or in parallel with the longitudinal axis. The second set of orifices may
be arranged or spaced equi-distantly along the cylindrical wall.

The metering orifice member may be configured with multiple inlet holes for
the gas to be injected in the mixing chamber. For example, the second portion of the
metering orifice member may include a third cylindrical portion having a cylindrical
wall, and the third set of orifices may be configured or formed as an arrangement of
a plurality or multiplicity of orifices formed in the cylindrical wall, including where the
gas is provided to the fluid inlet and into the mixing chamber via the first set of
orifices. Alternatively, the plurality or multiplicity of orifices may be formed as a pair
of orifices diametrically opposed from one another, including where the gas Is
provided to the mixing chamber directly via the pair of orifices. Embodiments may
iInclude using both the plurality or multiplicity of orifices in combination with the pair of

diametrically opposed orifices.
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The apparatus may include the mixing chamber configured to mix the fluid
passing through the first set of orifices and the gas passing through the third set of
orifices. The mixing chamber may be configured or formed with an aeration port
having a multiplicity of orifices to maintain a back pressure in the mixing chamber so
as to provide a dwell time to allow the fluid and gas to mix. The aeration port may be
configured to provide turbulence so as to provide increased fluidic surface area for
the fluid and gas to mix.

The fluid in the fluid inlet may be under pressure sufficiently high enough to
force the fluid through the first set of orifices so as to create and expose increased
fluidic surface area for the fluid and gas to mix.

The first set of orifices, the second set of orifices, the third set of orifices, or
some combination thereof, may be configured or formed as circular orifices.
Alternatively, the first set of orifices, the second set of orifices, the third set of
orifices, or some combination thereof, may be configured or formed as non-circular
orifices, including being shaped as triangular, a square, a pentagon, a hexagon, a
heptagon or an octagon.

The gas adjustment member may be configured to be slidably adjustable In
relation to the gas receiving part of the second portion, so as to move smoothly
along the surface of the gas receiving part of the second portion of the mixing orifice
member.

The gas adjustment member may be configured to be rotationally adjustable
In relation to the gas receiving part of the second portion, so as to screw towards or
away from the metering orifice member. For example, the gas adjustment member

may include threads, a gas housing of the mixing and metering member may include
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corresponding threads, and the threads of the gas adjustment member may be
configured to rotationally coupling to the corresponding threads of the gas housing.
The mixing and metering member may include, or be configured with, a fluid
housing and a gas housing. By way of example, the fluid housing may be configured
with a fluid housing wall having the fluid inlet formed therein. The gas housing may
be configured with a first gas housing wall to couple to the fluid housing wall of the
fluid housing and also to form the mixing chamber therein. The gas housing may
iInclude, or be configured with, a second gas housing wall, and the metering orifice
member may be configured between the fluid housing wall of the fluid housing and
the second gas housing wall of the gas housing so that the first portion of the
metering orifice member is arranged between the fluid inlet and the mixing chamber.
The second gas housing wall may be configured or formed with a central opening to
receive the gas receiving part of the second portion and also to allow the gas
receiving part to extend outwardly beyond the central opening. The central opening
may be formed by a central opening wall that may be configured to receive the gas
adjustment member on one end, so that the gas adjustment member receives the
gas receiving part. The central opening wall may be configured or formed with an
internal groove and the O-ring may be arranged therein to engage the gas receiving
part in a sealing manner or way. The second gas housing wall may also include two
or more extending members or supports configured to seat a back wall of the first
portion of the metering orifice member when the fluid housing and gas housing are
coupled together, so as to allow the gas to pass directly from the metering orifice
member to the mixing chamber. The fluid housing wall may also include a
circumferential groove or channel configured to receive the first portion of the

metering orifice member when the fluid housing and gas housing are coupled
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together. The fluid housing wall may also include a circumferential flange configured
to receive the first gas housing wall when the fluid housing and gas housing are
coupled together.

The present invention provides an inline, on demand carbonation mixing
chamber. One advantage of the present invention is that there is no need for extra
plumbing as the present invention is inline to the existing plumbing or installed

directly at the point of dispense.

BRIEF DESCRIPTION OF THE DRAWING

The drawing, which are not necessarily drawn to scale, includes the following
Figures:

Figure 1 is a cutaway view of apparatus, including an adjustable in-line, on
demand carbonation chamber, according to some embodiments of the present
invention.

Figure 2 is a cutaway view of a mixing orifice member that forms part of the
apparatus, according to some embodiments of the present invention.

Figure 3a Is a cutaway view of apparatus, including an adjustable in-line, on
demand carbonation chamber, having a mixing and metering member axially
arranged in relation to a gas adjustment member with one gas provisioning hole
exposed, according to some embodiments of the present invention.

Figure 3b is a cutaway view of apparatus, including an adjustable in-line, on
demand carbonation chamber, having a mixing and metering member axially
arranged in relation to a gas adjustment member with two gas provisioning holes

exposed, according to some embodiments of the present invention.
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Figure 3c Is a cutaway view of apparatus, including an adjustable in-line, on
demand carbonation chamber, having a mixing and metering member axially
arranged in relation to a gas adjustment member with three gas provisioning holes
exposed, according to some embodiments of the present invention.

Figure 3d is a cutaway view of apparatus, including an adjustable in-line, on
demand carbonation chamber, having a mixing and metering member axially
arranged in relation to a gas adjustment member with four gas provisioning holes
exposed, according to some embodiments of the present invention.

Figure 3e Is a cutaway view of apparatus, including an adjustable in-line, on
demand carbonation chamber, having a mixing and metering member axially
arranged in relation to a gas adjustment member with five gas provisioning holes
exposed, according to some embodiments of the present invention.

Figure 4 is a cutaway view of a mixing orifice member, similar to and
consistent with that shown in Figure 2, rotated 90°so as to show diametrically
opposed holes for providing gas to the mixing chamber, according to some
embodiments of the present invention.

Figure 5 is a perspective view of part of a mixing orifice member, similar to
and consistent with that shown in Figures 2 and 4, according to some embodiments
of the present invention.

Figures in the drawing are populated with lead lines and reference numerals
SO as to read consistent with the specification. However, for the sake of reducing
clutter in the drawing as a whole, each Figures does not contain every lead line and

reference numeral.
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DETAILED DESCRIPTION OF THE INVENTION

Figure 1 shows the present invention in the form of apparatus generally
indicated as 10, including a carbonation chamber or unit, that includes a mixing and
metering member generally indicated as 12 and a gas adjustment member generally
indicated as 14. |n operation, the mixing and metering member 12 may be
configured to respond to a fluid, including water, and an adjustable amount of gas,
including CO,, and may be configured to provide a mixture of the fluid and the gas.
Moreover, the gas adjustment member 14 may be configured to receive the gas,
including from a gas inlet, and to provide the adjustable amount of gas to the mixing
and metering member 12, based at least partly on an adjustable axial relationship
between the mixing and metering member 12 and the gas adjustment member 14 in
order to determine or control a desired carbonation level of the mixture.

In particular, water is introduced in the carbonation chamber or unit 10 via the
water inlet 12a, and enters a mixing chamber 12b via a metering orifice 12c. The
water is forced through holes 12d formed or configured in the metering orifice 12¢
into the mixing chamber 12b. The CO, gas enters the gas adjustment member 14
via a gas inlet 14a, and is then metered through holes 12e (see Figure 2) formed or
configured in a gas receiving part 12f of the metering orifice 12c. The metering
orifice 12¢ has multiple inlet holes 12g, for the gas to be injected in the mixing
chamber 12b, e.g., including via the water inlet 12a and the holes 12d. See also
Figure 4, where the metering orifice 12c¢ is configured with two diametrically opposed
inlet holes 129, for the gas to be injected directly in the mixing chamber 12b. (In
Figures 1-2, the metering orifice 12c¢ Is rotated 90° so that the two diametrically
opposed inlet holes 129, are not shown.) The scope of the invention is intended to

include the gas being provided from the metering orifice 12c to the mixing chamber

-10-
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12b either directly, or indirectly via the water inlet 12a and the holes 12d, or some
combination thereof. The water that is forced into the mixing chamber 12b is under
pressure to help expose the most surface area possible to the gas that is injected
from the gas adjustment member or item 14. The gas that is injected from the
metering orifice member or item 12b is mixed with the water. An aeration port 12h
helps maintain a back pressure in the mixing chamber 12b to give a maximum dwell
time to allow the water and gas to mix. As the mixture is forced through the aeration
port 12h turbulence is once again added to provide more surface area for the gas to
mix to the water. The gas adjustment member or item 14 is designed or configured
to receive the gas receliving part 12f and to be axially adjusted up or down of the
metering orifice 12¢ to control the amount of the gas that is injected into the mixing
chamber 12b. By using this method or technique, the carbonation level of the water
may be controlled or determined as required. The carbonated fluid is provided via
an outlet 12i. In Figure 1, the mixing and metering member 12 is also configured
with a water housing 12] and a gas housing 12k, and the metering orifice 12c is also
configured with a check valve arrangement or combination having a ball 12| and a
spring 12m, which will be described in further detail below.

According to some embodiments of the present invention, the apparatus 10 or
10’ (see Figures 3a to 3e) may include one or more of the following features:

For example, the gas adjustment member 14 may be configured with a
sealing portion or member 14b, e.g., including an O-ring, and the adjustable amount
of gas provided from the gas adjustment member 14 to the mixing and metering
member 12 may be based at least partly on the adjustable axial relationship between
the gas receiving part 12f of the mixing and metering member 12 and the sealing

member 14b of the gas adjustment member 14. For example, the gas receiving part

-11-
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12f may be configured with, or include, the axially arranged gas receiving orifices
12e (Figure 2); and the adjustable amount of gas provided from the gas adjustment
member 14 to the mixing and metering member 12 may be based at least partly on
the adjustable axial relationship between the axially arranged gas receiving orifices
12e and the O-ring 14b. In particular, and by way of example, the adjustable amount
of gas provided from the gas adjustment member 14 to the mixing and metering
member 12 may be based at least partly on the number of the axially arranged gas
receiving orifices 12e being sealed off or exposed by the O-rings 14b. Figures 3a
through 3e show the embodiment of the apparatus generally indicated as 10', having
respectively axial adjustments in which Figure 3a shows an adjustment with one
orifice or hole exposed and the remaining holes or orifices sealed off or not exposed,;
in which Figure 3b shows an adjustment with two orifices or holes exposed and the
remaining holes or orifices sealed off or not exposed; in which Figure 3¢ shows an
adjustment with three orifices or holes exposed and the remaining holes or orifices
sealed off or not exposed; in which Figure 3d shows an adjustment with four orifices
or holes exposed and the remaining hole or orifice sealed off or not exposed; and In
which Figure 3e shows an adjustment with five orifices or holes exposed and no
holes or orifices sealed off or not exposed. The gas receiving part 12f is disclosed
herein, by way of example, as having five (5) holes or orifices; however, the scope of
the present invention is intended to include embodiments having more or less than
five (5) holes or orifices, including 2, 3 or 4 holes or orifices, as well as 6, 7, 8, etc.
holes or orifices.

As shown in Figure 1, the gas adjustment member 14 may be configured with

the gas inlet 14a; and the mixing and metering member 12 may include the fluid inlet

-19-
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12a, the mixing chamber 12b and the metering orifice member 12c. As best shown
in Figure 2, the metering orifice member 12¢ may include:

a first portion 12c4 formed with the first set of orifices 12d configured to
allow the fluid to pass from the fluid inlet 12a to the mixing chamber 12b, as
shown in Figure 1; and

a second portion 12c, configured so as to form an enclosed space or
cavity therein generally indicated as 12c3, configured with the second set of
orifices 12e to allow the gas to pass from the gas inlet 14ab into the enclosed
space or cavity 12c3, as shown in Figure 1, and also configured with the third
set of orifices, including the multiple inlet holes 129+, and/or the two
diametrically opposed inlet holes 129, (see Figure 4), to allow the gas to pass
from the enclosed space or cavity 12c¢3; to the mixing chamber 12D.

In Figure 1, the O-ring 14b may be configured to engage the gas receiving
part 12f, so that any of the second set of orifices 12e on one side of the O-ring 14b
are in communication with the gas inlet 14a so the gas can pass through, and so that
any other of the second set of orifices 12e on the other side of the O-ring 14b are not
IN communication with the gas inlet so the gas cannot pass through, consistent with
that shown in Figures 3a through 3e.

The gas adjustment member 14 may be configured with an internal
circumferential groove 14c¢ and the O-ring 14b may be arranged therein, as shown.

The second portion 12¢, (Figure 2) of the metering orifice member 12¢ may
iInclude a check valve arrangement or combination 121, 12m configured to seal one
part of the enclosed space or cavity 12c; of the second portion 12¢, having the
second set of orifices 12e from another part 12c4 of the enclosed space or cavity of

the second portion 12¢, having the third set of orifices 12d.
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The check valve arrangement or combination may include the ball 12| and the
spring 12m arranged therein, as shown in Figures 1, 2, 3a to 3e, and 4.

The check valve arrangement or combination 121, 12m may be configured to
allow the amount of gas to pass from said another part 12c4 (Figure 2) of the
enclosed space or cavity 12c¢3 through the third set of orifices 12d to the mixing
chamber 12b and to prevent the fluid from passing from the mixing chamber 12b into
said another part 12c4 of enclosed space or cavity 12c; of the second portion 12¢;
having the second set of orifices 12e, based at least partly the pressure of the gas in
the enclosed space or cavity 12c5; and the pressure of the fluid/gas mixture in the
mixing chamber 12D.

The pressure of the gas in the enclosed space or cavity 12c; may be based at
least partly on the number of the second set of orifices 12e that the gas can pass
through.

The gas adjustment member 14 may include an end portion 14d having an
opening 14d' formed therein configured and dimensioned to receive the gas
receiving part 12f, as shown and indicated with lead lines and reference numerals in
Figure 4.

In Figure 2, the first portion 12¢, of the metering orifice member 12¢ may
iInclude or be shaped as a cylindrical portion 12¢5 having a cylindrical wall 12c¢5', and
the first set of orifices 12d may be configured or formed as an encircling
arrangement of a multiplicity of orifices arranged circumferentially around the
cylindrical wall 12¢5', as best shown in Figure 5. The cylindrical portion 12¢cs may
iInclude a longitudinal axis generally indicated as L and the first set of orifices 12d
may be configured or formed as a plurality of encircling arrangements 12d4, 12d»,

12d3, 12d4, each encircling arrangement having a respective multiplicity of orifices
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12d arranged circumferentially around the cylindrical wall 12c¢5'. In Figures 1, 2, 3a
to 3e, 4 and 5, the plurality of encircling arrangements 12d;, 12d,, 12d3, 12d4
iIncludes four (4) arrangements, including two outer arrangements 12d4, 12d4 having
half as many holes or orifices 12d as the two inner arrangements 12d,, 12ds, as
best shown in Figure 5. The multiplicity of orifices 12d, as well as the encircling
arrangements 12d4, 12d,, 12ds, 12d4, arranged circumferentially around the
cylindrical wall 12c¢s', including being arranged or spaced equi-distantly around the
cylindrical wall 12c¢5'.

The second set of orifices 12e may be configured or formed as an
arrangement of holes or orifices arranged axially along the cylindrical wall of the gas
receiving part 12f, as best shown on Figure 2. The second set of orifices 12e may
be configured or formed along or in parallel with the longitudinal axis L. The second
set of orifices 12e may be arranged or spaced equi-distantly along the cylindrical
wall, although embodiments are envisioned in which the second set of orifices 12e
are arranged or spaced in a non-equi-distant arrangement.

The first set of orifices12d, the second set of orifices 12e, the third set of
orifices 1291 and/or 12g,, or some combination thereof, may be configured or formed
as circular orifices. Alternatively, first set of orifices12d, the second set of orifices
12e, the third set of orifices 129, and/or 12g,, or some combination thereof, may be
configured or formed as non-circular orifices, including being shaped as a triangle, a
square, a pentagon, a hexagon, a heptagon or an octagon. The scope of the
iInvention is not intended to be limited to the type or kind of geometric configuration of
the holes or orifices. The scope of the invention is not intended to be limited to the
size or dimension of the holes or orifices. For example, embodiments are envisioned

having holes or orifices having one size or dimension for one type of application, and
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embodiments are envisioned having holes or orifices having another size or
dimension for another type of application.

The gas adjustment member 14 may be configured to be rotationally
adjustable in relation to the gas receiving part 12f of the second portion 12c,, SO as
to be screwed or rotated towards or away from the metering orifice member 12c,
consistent with that shown in the embodiment shown in Figures 3a through 3e. For
example, the gas adjustment member 14 may include threads 14e, the gas housing
12k of the mixing and metering member 1 may include corresponding threads 12n,
and the threads 14e of the gas adjustment member 14 may be configured to
rotationally coupling to the corresponding threads 12n of the gas housing 12k of the
mixing and metering member 12. The apparatus 10 may also be configured with a
locking nut 20 for locking the mixing and metering member 12 and gas adjustment
member 14 together.

The mixing and metering member 12 may include a fluid housing 12j
configured with a fluid housing wall 12} having the fluid inlet 12a formed therein.

The mixing and metering member 12 may also include a gas housing 12k
configured with a first gas housing wall 12k to couple to the fluid housing wall 12} of
the fluid housing 12j and also to form the mixing chamber 12b therein.

The gas housing 12k may include a second gas housing wall 12k,, and the
metering orifice member 12¢ may be configured between the fluid housing wall 12j;
of the fluid housing 12) and the second gas housing wall 12k, of the gas housing 12k
so that the first portion 12c¢+ of the metering orifice member 12c¢ is arranged between
the fluid inlet 12a and the mixing chamber 12b.

The second gas housing wall 12k, may be configured or formed with a central

opening 12ks to receive the gas receiving part 12f of the second portion 12¢, and
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also to allow the gas receiving part 12f to extend outwardly beyond the central
opening 12ks, so as to allow the gas to pass directly from the metering orifice
member 12c¢ to the mixing chamber 12b.

The central opening 12ks has a central opening wall that may be configured or
formed with the internal groove 12ks and an O-ring 12ks arranged therein to engage
the gas receiving part 12f in a sealing manner or way.

The second gas housing wall 12k, may include extending members or support
12ko configured to seat a back wall of the first portion 12c¢+.0f the metering orifice
member 12¢ when the fluid housing 12] and gas housing 12k are coupled together.

The fluid housing wall 12j; may include a circumferential groove or channel
12]»> configured to receive a rim portion of the first portion 12c¢+.0f the metering orifice
member 12¢ when the fluid housing 12] and gas housing 12k are coupled together.

The fluid housing wall 12J; may also include a circumferential flange 12j;
configured to receive the first gas housing wall 12ks when the fluid housing 12] and
gas housing 12k are coupled together.

In Figures 3a to 3e, inner and outer O-rings 14b' and 14b" are configured in
relation to the gas housing 12k of the mixing and metering 12 and the gas
adjustment member 14, and the gas receiving member 12f of the mixing and
metering 12 and the gas adjustment member 14, both for the purposes of providing
sealing.

In Figures 3a to 3e, inner and outer O-rings 14b™ and 14b™" are configured in
relation to one part of the water housing 12 of the mixing and metering 12 and the
gas housing 12k, and another part of the water housing 12| and the first portion 12c;

of the metering orifice 12c, both for the purposes of providing sealing.
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List Possible Applications:
By way of example, possible applications of some embodiments of the

present invention include beverage dispensing applications.

The Scope of the Invention

Further still, the embodiments shown and described in detail herein are
provided by way of example only; and the scope of the invention is not intended to
be limited to the particular configurations, dimensionalities, and/or design details of
these parts or elements included herein. In other words, a person skilled in the art
would appreciate that design changes to these embodiments may be made and such
that the resulting embodiments would be different than the embodiments disclosed
herein, but would still be within the overall spirit of the present invention.

It should be understood that, unless stated otherwise herein, any of the
features, characteristics, alternatives or modifications described regarding a
particular embodiment herein may also be applied, used, or incorporated with any
other embodiment described herein. Also, the drawings herein are not drawn to
scale.

Although the invention has been described and illustrated with respect to
exemplary embodiments thereof, the foregoing and various other additions and
omissions may be made therein and thereto without departing from the spirit and

scope of the present invention.

-1 8-



CA 02850165 2014-03-26
WO 2013/055869 PCT/US2012/059675

WHAT WE CLAIM IS:

1. Apparatus, including a carbonation chamber, comprising:

a mixing and metering member, configured to respond to a fluid, including
water, and an adjustable amount of gas, including CO,, and configured to provide a

5 mixture of the fluid and the gas; and

a gas adjustment member, configured to receive the gas, including from a gas
inlet, and to provide the adjustable amount of gas to the mixing and metering
member, based at least partly on an adjustable axial relationship between the mixing
and metering member and the gas adjustment member in order to control a desired

10 carbonation level of the mixture.

2. Apparatus according to claim 1, wherein
the mixing and metering member comprises a gas receiving part;
the gas adjustment member comprises a sealing member; and
15 the adjustable amount of gas provided from the gas adjustment member to
the mixing and metering member is based at least partly on the adjustable axial
relationship between the gas receiving part of the mixing and metering member and

the sealing member of the gas adjustment member.
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3. Apparatus according to claim 2, wherein

the gas receiving part comprises axially arranged gas receiving orifices;

the sealing member comprises an O-ring; and

the adjustable amount of gas provided from the gas adjustment member to
the mixing and metering member is based at least partly of the adjustable axial
relationship between the axially arranged gas receiving orifices of the gas receiving

part and the O-ring of the sealing member.

4. Apparatus according to claim 3, wherein the adjustable amount of gas
provided from the gas adjustment member to the mixing and metering member Is
based at least partly on the number of the axially arranged gas receiving orifices

being sealing off or exposed by the O-rings.
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5. Apparatus according to claim 1, wherein
the gas adjustment member is configured with the gas inlet; and
the mixing and metering member comprises a metering orifice member, a fluid
inlet and a mixing chamber; and

the metering orifice member comprises:

a first portion formed with a first set of orifices configured to allow the
fluid to pass from the fluid inlet to the mixing chamber, and

a second portion configured so as to form an enclosed space or cavity
therein, configured with a second set of orifices to allow the gas to pass from
the gas inlet into the enclosed space or cavity, and configured with a third set
of orifices to allow the gas to pass from the enclosed space or cavity to the
mixing chamber, including directly into the mixing chamber or via the first set

of orifices into the mixing chamber.
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6. Apparatus according to claim 1, wherein

the mixing and metering member comprises a metering orifice member having
a first portion formed with a first set of orifices configured to allow a fluid, including
water, to pass from a fluid inlet to a mixing chamber, and having a second portion
configured so as to form an enclosed space or cavity therein, configured with a gas
receiving part having a second set of orifices formed therein to allow a gas, including
CO, to pass from a gas inlet into the enclosed space or cavity, and configured with a
third set of orifices to allow the gas to pass from the enclosed space or cavity to the
mixing chamber, including directly into the mixing chamber or via the first set of
orifices into the mixing chamber; and

the gas adjustment member is configured to receive the gas receiving part of
the second portion, and also configured to be adjusted up or down the gas receiving
part to control the amount of gas that passes to the mixing chamber and the

carbonation level of the fluid.

/. Apparatus according to claim 6, wherein the gas adjustment member
comprises a sealing portion or member configured to be adjusted up or down the gas
receiving part so to allow the gas to pass from the gas inlet through one or more of

the second set of orifices into the enclosed space or cavity.

8. Apparatus according to claim 7, wherein the sealing portion or member
comprises an O-ring configured to engage the gas receiving part, so that any of the
second set of orifices on one side of the O-ring in communication with the gas inlet
can pass gas through, and so that any other of the second set of orifices on the other

side of the O-ring not in communication with the gas inlet cannot pass gas through.
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9. Apparatus according to claim 8, wherein the gas adjustment member is

configured with an internal circumferential groove and the O-ring is arranged therein.

10. Apparatus according to claim 6, wherein the second portion of the
metering orifice member comprises a check valve configured to seal one part of the
enclosed space or cavity of the second portion having the second set of orifices from
another part of the enclosed space or cavity of the second portion having the third

set of orifices.

11. Apparatus according to claim 10, wherein the check valve comprises an

arrangement or combination of a ball and spring arranged therein.

12. Apparatus according to claim 10, wherein the check valve is configured to
allow the amount of gas to pass from the enclosed space or cavity through the third
set of orifices to the mixing chamber and to prevent the fluid from passing from the
mixing chamber into said another part of enclosed space or cavity of the second
portion having the second set of orifices, based at least partly on the pressure of the
gas in the enclosed space or cavity and the pressure of a fluid/gas mixture in the

mixing chamber.

13. Apparatus according to claim 12, wherein the pressure of the gas in the

enclosed space or cavity is based at least partly on the number of the second set of

orifices that the gas can pass through.
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14. Apparatus according to claim 6, wherein the gas adjustment member
comprises an end portion having an opening formed therein configured to receive
the gas receiving part and to allow the amount of gas to pass from the gas inlet
through one or more of the second set of orifices to the enclosed space or cavity of

the second portion of the metering orifice member.

15. Apparatus according to claim 6, wherein the first portion comprises a
cylindrical portion having a cylindrical wall, and the first set of orifices is configured or
formed as an encircling arrangement of a multiplicity of orifices arranged

circumferentially around the cylindrical wall.

16. Apparatus according to claim 15, wherein the cylindrical portion has a
longitudinal axis and the first set of orifices is configured or formed as a plurality of
encircling arrangements, each having a respective multiplicity of orifices arranged

circumferentially around the cylindrical wall.

17. Apparatus according to claim 15, wherein the multiplicity of orifices
arranged circumferentially around the cylindrical wall are arranged or spaced equi-

distantly around the cylindrical wall.

18. Apparatus according to claim 6, wherein the second portion comprises a
second cylindrical portion having a cylindrical wall, and the second set of orifices is
configured or formed as an arrangement of orifices arranged axially along the

cylindrical wall.
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19. Apparatus according to claim 18, wherein the cylindrical portion has a
longitudinal axis and the second set of orifices is configured or formed along or in

parallel with the longitudinal axis.

20. Apparatus according to claim 18, wherein the second set of orifices are

arranged or spaced equi-distantly along the cylindrical wall.

21. Apparatus according to claim 6, wherein the second portion comprises a
third cylindrical portion having a cylindrical wall, and the third set of orifices is
configured or formed as an axial arrangement of a multiplicity of orifices formed In

the cylindrical wall.

22. Apparatus according to claim 21, wherein the multiplicity of orifices are

formed as a pair of orifices diametrically opposed from one another.

23. Apparatus according to claim 6, wherein the apparatus comprises the
mixing chamber configured to mix the fluid passing through the first set of orifices

and the gas passing through the third set of orifices.

24. Apparatus according to claim 23, wherein the mixing chamber is
configured or formed with an aeration port having a multiplicity of orifices to maintain
a back pressure in the mixing chamber so as to provide a dwell time to allow the fluid

and gas to mix.
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25. Apparatus according to claim 24, wherein the aeration port is configured
to provide turbulence so as to provide increased fluidic surface area for the fluid and

gas to mix.

26. Apparatus according to claim 6, wherein the fluid in the fluid inlet is under
pressure sufficiently high enough to force the fluid through the first set of orifices so

as to create and expose increased fluidic surface area for the fluid and gas to mix.

2/7. Apparatus according to claim 6, wherein the first set of orifices, the
second set of orifices, the third set of orifices, or some combination thereof, Is

configured or formed as circular orifices.

28. Apparatus according to claim 6, wherein the first set of orifices, the
second set of orifices, the third set of orifices, or some combination thereof, is
configured or formed as non-circular orifices, including being shaped as a triangle, a

square, a pentagon, a hexagon, a heptagon or an octagon.

29. Apparatus according to claim 6, wherein the gas adjustment member is
configured to be slidably adjustable in relation to the gas receiving part of the second

portion, so as to move smoothly along the surface of the gas receiving part.

30. Apparatus according to claim 6, wherein the gas adjustment member is

configured to be rotationally adjustable in relation to the gas receiving part of the

second portion, so as to screw towards or away from the metering orifice member.
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31. Apparatus according to claim 30, wherein the gas adjustment member
comprises threads, the metering orifice member comprises corresponding threads,
and the threads of the gas adjustment member are configured to rotationally

coupling to the corresponding threads of the metering orifice member.

32. Apparatus according to claim 6, wherein the apparatus comprises a fluid

housing configured with a fluid housing wall having the fluid inlet formed therein.

33. Apparatus according to claim 32, wherein the apparatus comprises a gas
housing configured with a first gas housing wall to couple to the fluid housing wall of

the fluid housing and also to form the mixing chamber therein.

34. Apparatus according to claim 33, wherein the gas housing comprises a
second gas housing wall, and the metering orifice member is configured between the
fluid housing wall of the fluid housing and the second gas housing wall of the gas
housing so that the first portion of the metering orifice member Is arranged between

the fluid inlet and the mixing chamber.

35. Apparatus according to claim 34, wherein the second gas housing wall is
configured or formed with a central opening to receive the gas receiving part of the
second portion and also to allow the gas receiving part to extend outwardly beyond

the central opening.
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36. Apparatus according to claim 34, wherein the central opening is
configured or formed by a central opening wall that includes an internal groove and
an O-ring arranged therein to engage the gas receiving part in a sealing manner or

way.

37. Apparatus according to claim 34, wherein the second gas housing wall
comprises two or more extending members or supports configured to seat a back
wall of the first portion of the metering orifice member when the fluid housing and
gas housing are coupled together, so as to allow the gas to pass directly from the

metering orifice member to the mixing chamber.

38. Apparatus according to claim 34, wherein the fluid housing wall comprises
a circumferential groove or channel configured to receive the first portion of the
metering orifice member when the fluid housing and gas housing are coupled

together.

39. Apparatus according to claim 34, wherein the fluid housing wall comprises

a circumferential flange configured to receive the first gas housing wall when the fluid

housing and gas housing are coupled together.
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