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APPARATUSES , SYSTEMS , AND METHODS manifold , and mixing , in the manifold , the base fluid and the 
FOR INJECTING GASSES INTO concentrate to thereby form a mixed beverage . The method 

BEVERAGES further includes injecting , with an injector in the manifold , 
the pressurized ambient air into the mixed beverage to 

CROSS - REFERENCE TO RELATED 5 thereby form a gas - injected mixed beverage , applying , with 
APPLICATIONS a nozzle , a back - pressure on the gas - injected mixed bever 

age , and dispensing the gas - injected mixed beverage via the 
The present disclosure is based on and claims priority to nozzle . 

U.S. Provisional Patent Application No. 62 / 789,620 , filed Various other features , objects , and advantages will be 
Jan. 8 , 2019 , and U.S. Provisional Patent Application No. 10 made apparent from the following description taken together 
62 / 839,024 , filed Apr. 26 , 2019 , the disclosures of which are with the drawings . 
incorporated by reference . 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIELD 

The present disclosure includes the following Figures . 
The present disclosure relates to apparatuses , systems , The same numbers are used throughout the Figures to 

and methods for injecting gasses into beverages . reference like features and like components . 
FIG . 1 is a schematic diagram of a beverage dispenser 

BACKGROUND according to the present disclosure . 
FIG . 2 is an exploded view of an example manifold . 

The following U.S. patent application Publication and FIG . 3 is a perspective view of an example dispense 
U.S. patent are incorporated herein by reference in entirety . assembly 

U.S. Patent Application Publication No. 2017/0055552 FIG . 4 is a top plan view of the dispense assembly of FIG . 
discloses a gas injection system for injecting a gas into a 3 
liquid . The system includes a flow channel that conveys a 25 FIG . 5 is a perspective view of an example nozzle . 
liquid from an upstream inlet that receives the liquid and a FIG . 6 is a cross - sectional view of the nozzle of FIG . 5 
downstream outlet that dispenses the solution . A sparger is along line 6-6 in FIG . 5 . 
positioned in the flow channel , a solution pressure detection FIG . 7 is a perspective view of a portion of an example 
device senses the pressure of the solution in the flow gas system . 
channel , and a liquid valve regulates the flow of the liquid 30 FIG . 8 is an exploded view of what is shown in FIG . 7 . 
in the flow channel based on the pressure sensed by the FIG . 9 is a perspective view of an example housing of a 
solution pressure detection device . The sparger injects the gas storage device . 
gas into the liquid through the porous surface as the liquid FIG . 10 is a cross - sectional view of the housing of FIG . 
flows across the surface . 9 along line 10-10 in FIG . 9 . 

U.S. Pat . No. 5,845,815 discloses a piston - based flow 35 FIG . 11 is an electrical schematic diagram of an example 
control for use in a high flow beverage dispensing valve . The beverage dispenser of the present disclosure . 
piston includes a top perimeter edge structure that allows for FIG . 12 is a cross - sectional view of an example valve . 
continuity of fluid flow during high flow applications and 
particularly during the initiation of a high flow dispensing so DETAILED DESCRIPTION 
as to eliminate chattering of the piston . 

Through research and experimentation , the present inven 
SUMMARY tors have endeavored to develop improved systems for 

injecting gases into liquids to form gas - injected mixed 
This Summary is provided to introduce a selection of beverages having preselected fluid ratios . 

concepts that are further described below in the Detailed 45 FIG . 1 is a schematic diagram of an example beverage 
Description . This Summary is not intended to identify key or dispenser 10 according to the present disclosure . Generally , 
essential features of the claimed subject matter , nor is it the beverage dispenser 10 receives one or more liquids and 
intended to be used as an aid in limiting the scope of the one or more gasses , mixes the liquids together to form a 
claimed subject matter . mixed beverage , infuses or injects the gas or gasses into the 

In certain examples , a beverage dispenser includes a gas 50 mixed beverage to form a gas - injected mixed beverage , and 
system configured to collect ambient air , pressurize the dispenses the mixed beverage and / or the gas - injected mixed 
ambient air , and dispense pressurized ambient air . The beverage to the operator . 
beverage dispenser includes a valve configured to dispense Referring to FIG . 2 , the beverage dispenser 10 includes a 
a base fluid and a concentrate system configured to dispense mixing and injecting manifold 20 for mixing one or more 
a concentrate . A manifold is configured to form a gas- 55 liquids to form the mixed beverage , injecting the gas or 
injected mixed beverage comprising the base fluid , the gasses into the mixed beverage , and dispensing the mixed 
concentrate , and the pressurized ambient air , and a nozzle is beverage ( without gas injected therein ) and / or the gas 
configured to apply a back - pressure upstream on the gas- injected mixed beverage therefrom . Specifically , the mani 
injected mixed beverage and dispense the gas - injected fold 20 includes a base fluid inlet 22 that receives a base fluid 
mixed beverage . 60 ( e.g. , still water ) and a concentrate inlet 24 that receives a 

In certain examples , a method for forming and dispensing concentrate ( e.g. , coffee concentrate ) . The base fluid is 
a gas - injected mixed beverage with a beverage dispenser conveyed downstream into a mixing chamber 30 in which 
includes the steps of collecting , with a gas system , ambient the base fluid and the concentrate mix to form a mixed 
air adjacent to the beverage dispenser , pressurizing , with a beverage ( e.g. , coffee ) . A first check valve 25 at the mixing 
compressor , the ambient air , and dispensing the pressurized 65 chamber 30 prevents the mixed beverage from moving 
ambient air to the manifold . The method includes dispensing upstream to the base fluid inlet 22 , and a second check valve 
a base fluid to a manifold , dispensing a concentrate to the 26 at the mixing chamber 30 prevents the mixed beverage 

40 
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from moving upstream to the concentrate inlet 24. Remov- Dispense Assemblies 
able fittings 29 are provided at the base fluid inlet 22 and the As is briefly mentioned above , the first dispense assembly 
concentrate inlet 24 and are removably connected to the 70 is for receiving the mixed beverage from the first outlet 
mixing chamber 30 . 31 of the manifold 20 and dispensing the mixed beverage to 

After being formed in the mixing chamber 30 , the mixed 5 the operator . Similarly , the second dispense assembly 80 is 
beverage is conveyed downstream along one of two separate for receiving the gas - injected mixed beverage from the 
flow paths based on the beverage selected by the operator . second outlet 32 of the manifold 20 and dispensing the 
Specifically , when the operator desires the mixed beverage gas - injected mixed beverage to the operator . The dispense 
without gas ( e.g. , still coffee ) , the mixed beverage is con- assemblies 70 , 80 are identical and are further described 
veyed downstream via a first outlet 31 to a first dispense 10 herein below with reference to the second dispense assembly 
assembly 70 ( FIG . 1 ) ( described further herein ) . A remov- 80 and FIGS . 3-4 . The present inventors have also contem 
able fitting 33 is provided at the first outlet 31 and is plated that in certain examples the first dispense assembly 70 
connected to the mixing chamber 30 . may be different than the second dispense assembly 80 so 

Alternatively , when the operator desires a gas - injected that each dispense assembly 70 , 80 accommodates the type 
mixed beverage ( e.g. , nitrogen - injected coffee ) , the mixed 15 of beverage dispensed therefrom as each beverage may have 
beverage is conveyed downstream via a second outlet 32 to its own unique fluid characteristics ( e.g. , viscosity ) . In 
a check valve assembly 34 , a gas injection device 40 , and a certain examples , the fluid characteristics of the mixed 
second dispense assembly 80 ( FIG . 1 ) . The check valve beverage may differ from the fluid characteristics of the 
assembly 34 prevents the gas - injected mixed beverage in the gas - injected mixed beverage . 
gas injection device 40 from being conveyed upstream into 20 Referring to FIGS . 3-4 , the second dispense assembly 80 
the mixing chamber 30. A gasket 35 is positioned between includes an inlet 81 that receives the gas - injected mixed 
the check valve assembly 34 and the gas injection device 40 beverage from the manifold 20 and dispenses the gas 
to create a fluid - tight seal therebetween . The mixing cham- injected mixed beverage via a downstream outlet 82. The 
ber 30 , the check valve assembly 34 , and the gas injection gas - injected mixed beverage is conveyed through flow chan 
device 40 are coupled together with any suitable means , 25 nels 84 ( FIG . 4 ) defined in the second dispense assembly 80 
such as mechanical fasteners 37 , adhesives , welding , and the to the downstream outlet 82. In certain examples , a valve 83 
like . In certain examples , the mixing chamber 30 , the check is included for opening and closing one of the flow channels 
valve assembly 34 , and the gas injection device 40 are 84 to thereby selectively permit and prevent , respectively , 
integrally formed with each other . the flow of the gas - injected mixed beverage through the 

The gas injection device 40 has a body 41 with a chamber 30 second dispense assembly 80 . 
42 ( depicted in dashed lines ) through which the gas - injected The gas - injected mixed beverage is conveyed through an 
mixed beverage is conveyed to the second outlet 32. A outlet 82 to a nozzle 86 which is connected to the outlet 82 
removable fitting 43 is provided at the second outlet 32 and ( the nozzle 86 is shown in dashed lines on FIGS . 3-4 and in 
connected to the body 41. The body 41 also has a hole 44 greater detail on FIGS . 5-6 ) . The nozzle 86 includes an 
through which an injector 45 ( e.g. , injecting device with an 35 upstream inlet end 87 that receives the gas - injected mixed 
orifice , sparger ) is received such that the injector 45 is in the beverage from the outlet 82 of the second dispense assembly 
chamber 42 . 80 and a downstream outlet end 88 through which the 

The injector 45 is for injecting or infusing a gas into the gas - injected mixed beverage dispenses to the operator . The 
mixed beverage to thereby form the gas - injected mixed inlet end 88 has a bore 89 with a first diameter 90 and a first 
beverage ( e.g. , nitrogen - injected coffee ) as the mixed bev- 40 length 92 that extends to a cavity 91 into which the gas 
erage is conveyed through the gas injection device 40. The injected mixed beverage is conveyed . As the gas - injected 
injector 45 extends along an axis 49 between a first end 46 mixed beverage is conveyed through the bore 89 and the 
that receives the gas and an opposite second end 47. In cavity 91 , the pressure of the gas - injected mixed beverage 
certain examples , the injector 45 includes at least one porous rapidly decreases and is further conveyed by gravity through 
surface 48 through which the gas injects or infuses into the 45 an opening 93 at the outlet end 88 . 
mixed beverage in the chamber 42. Specifically , the gas As the gas - injected mixed beverage is conveyed through 
injects through the porous surface 48 and into the mixed the bore 89 , back - pressure is applied upstream on the 
beverage as the mixed beverage flows across the porous gas - injected mixed beverage in the manifold 20 ( FIG . 1 ) 
surface 48. That is , the mixed beverage is conveyed tangen- such that the pressures and flow rates of the gas - injected 
tially across the porous surface 48 and the gas injects 50 mixed beverage and the gas remain constant . If the nozzle 86 
transversely into the mixed beverage ( e.g. , the mixed bev- did not apply the back - pressure , the inventors discovered 
erage “ scrubs ” gas in the form of bubbles from the porous that gas injection into the mixed beverage would be incon 
surface 48 ) . The porous surface 48 can be formed of any sistent and result in poor - quality beverages being dispensed . 
suitable material having a plurality of pores , such as plastic That is , absent the back - pressure applied on the gas - injected 
( e.g. , PTFE ) or stainless steel expanded mesh . Reference is 55 mixed beverage upstream of the nozzle 86 the flow rate of 
made to above - incorporated U.S. Patent Application Publi- the gas - injected mixed beverage would not remain consis 
cation No. 2017/0055552 for details of a conventional gas tent with the flow rates of the base fluid and the concentrate . 
injection device and injector . In addition , back - pressure from the first dispense assembly 
As is noted above , the manifold 20 receives the base fluid , 70 is also applied upstream on mixed beverage in the mixing 

the concentrate , and the gas and thereby forms and dispenses 60 chamber 30. As such , both back - pressures ( e.g. , back - pres 
the mixed beverage and the gas - injected mixed beverage to sure from the first dispense assembly 70 and back - pressure 
the dispense assemblies 70 , 80 , respectively . Specifically , from the second dispense assembly 80 ) maintains balance of 
the manifold 20 receives the concentrate from a concentrate the pressures in the beverage dispenser 10 . 
system 50 , the base fluid from a base fluid system 60 , and the The length 92 and diameter 90 of the bore 89 can be 
gas from a gas system 100 ( FIG . 1 ) . The dispense assemblies 65 adjusted to thereby vary the back - pressure applied upstream 
70 , 80 and systems 50 , 60 , 100 are described in greater detail from the nozzle 86 and adjust the manner in which the 
hereinbelow . gas - injected mixed beverage is dispensed from the nozzle 
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86. For example , the length 92 of the bore 89 can be made Concentrate System 
longer and / or the diameter 90 of the bore 89 made smaller Referring back to FIG . 1 , the concentrate system 50 
to thereby increase the velocity at which the gas - injected includes a concentrate source 51 ( e.g. , bag - in - box concen 
mixed beverage is dispensed from the nozzle 86 and trate container , concentrate tank ) connected via fluid lines or 
increase the pressure drop of the gas - injected mixed bever- 5 pipes to a pump 52 that conveys the concentrate from the 
age through the nozzle 86. As such , the back - pressure concentrate source 51 to the concentrate inlet 24 of the 
applied upstream increases and the rate at which the gas in manifold 20. The pump 52 is a variable speed pump con 
the gas - injected mixed beverage breaks out of solution figured to pump the concentrate at a constant flow rate ( e.g. , 
increases . Increasing the rate at which the gas in the gas 0.2 ounces per second ) . The operation of the pump 52 can 
injected mixed beverage breaks out of solution may advan- 10 also be controlled or changed to account for different flow ratios of the mixed beverage formed ( e.g. , 4 : 1 , 7 : 1 ) . In tageously increase the visual appearance of the gas - injected certain examples , the pump 52 can be further configured to mixed beverage in the glass ( e.g. , the gas in the gas - injected maintain a constant flow rate of the concentrate conveyed to mixed beverage quickly breaks out of solution causing foam the concentrate inlet 24 of the manifold 20 regardless of the and / or increased “ cascading effect of the gas in the glass ) 15 pressure downstream in the beverage dispenser 10. The 
and / or adjust the “ mouthfeel ” of the gas - injected mixed pump 52 can be any suitable type of pump ( e.g. , positive beverage ( e.g. , varying levels of gas in the gas - injected displacement pump , peristaltic pump , DC motor , AT motor , 
mixed beverage can lead to different perceived levels of gearbox ) . In addition , the pump 52 can act as a control for 
sweetness , smoothness , and / or creaminess ) . flow or ratio of the mixed beverage while other variables 

Alternatively , making the length 92 of the bore 89 shorter 20 ( e.g. , back - pressure , flow rate , water pressure , etc. ) remain 
and / or the diameter of the bore 89 larger would decrease the constant and the variable speed of pump 52 creates accurate 
velocity at which the gas - injected mixed beverage is dis- ratio control . 
pensed from the nozzle 86 and decrease the pressure drop of Base Fluid System 
the gas - injected mixed beverage through the nozzle 86. As The base fluid system 60 includes a base fluid source 61 
such , the back - pressure applied upstream decreases and the 25 ( e.g. , building water supply , pressurized tank ) connected via 
rate at which the gas in the gas - injected mixed beverage fluid lines or pipe to a valve 62. The present inventors have 
breaks out of solution decreases . A person of ordinary skill recognized that the beverage dispenser 10 may be installed 
in the art will recognize that the nozzle 86 can be adjusted into different applications such that the flow rate and the 
to thereby dispense the gas - injected mixed beverage . pressure of the base fluid received by the valve 62 may vary . 
Decreasing the rate at which the gas breaks out of the 30 As such , the present inventors have discovered that the valve 
gas - injected mixed beverage may advantageously change 62 should preferably be configured to dispense the base fluid 
the visual appearance of the gas - injected mixed beverage at a preselected flow rate and a preselected pressure P1 
( e.g. , a longer period of time during which small amounts of regardless of the flow rate and the pressure of the base fluid 
gas in the gas - injected mixed beverage break out of solution ) received into the valve 62. Accordingly , the beverage dis 
and / or adjust the taste of the gas - injected mixed beverage 35 penser 10 of the present disclosure advantageously can be 
( e.g. , more gas in the gas - injected mixed beverage causes the installed in many different locations . For example , the 
beverage to taste more “ bubbly ” ) . In one example , the length pressure of the base fluid received into the valve 62 may be 
of the bore 89 is 0.630 inches and the diameter 90 of the bore in the range of 35.0-90.0 pounds per square inch ( PSI ) , and 
89 is 0.069 inches . The nozzle 86 is also interchangeable in one example , the valve 62 is configured to dispense the 
such that the operator can easily switch nozzles 86 and 40 base fluid at a constant pressure of 29.0 PSI ( +/- 1.0 PSI ) . 
thereby change the back - pressure applied upstream based on Note that the pressure of the base fluid dispensed from the 
specifications the gas - injected mixed beverage . For valve 62 can vary to any pressure in the range of 15.0-89.0 
example , the back - pressure may be changed based on the PSI ( e.g. , 20.0 PSI , 30.0 PSI , 31.0 PSI , 32.0 PSI , 45.0 PSI , 
flow rate of the gas - injected mixed beverage , the viscosity of 75.0 PSI ) . 
the mixed beverage , the pressure of the gas , amounts of gas 45 In certain examples , the valve 62 is similar to a solenoid 
injected , fluid ratios , and / or rebalancing the beverage dis- valve and is capable of controlling pressure and flow rate . 
penser 10 to a new operating state . The present inventors The valve 62 is preconfigured to dispense the base fluid at 
have also contemplated that the nozzle 86 may be changed a predetermined pressure regardless of the back - pressure or 
based on the type of gas - injected fixed beverage being the pressure of the base fluid at the base fluid inlet 22. In 
dispensed . For example , the fluid properties ( e.g. , viscosity , 50 addition , the valve 62 is configured to dispense the base fluid 
temperature ) of the gas - injected mixed beverage may at the preselected flow rate based on the size of a controlling 
change as the base fluid and / or the gas used to form the orifice within the valve 62. The preselected flow rate is 
gas - injected mixed beverage are changed ( e.g. a soda syrup maintained by the valve 62 regardless of the pressure 
concentrate is substituted with a juice concentrate ) . In these ( including back - pressure ) acting on the mixed beverage 
examples , the nozzle 86 is changed such that the gas- 55 downstream from the valve 62. Accordingly , the valve 62 
injected mixed beverage is dispensed with the desired char- also acts as a flow control device for controlling the amount 
acteristics . Furthermore , the present inventors have contem- of base fluid dispensed to the base fluid inlet 22 of the 
plated that the size of the bore 89 could be automatically manifold 20. The present inventors have found that control 
adjusted with a valve device ( not shown ) to thereby adjust ling the flow rate of the base fluid ( with the valve 62 ) and the 
the back - pressure applied upstream and maintain proper 60 flow rate of the concentrate ( with the pump 52 ) upstream of 
dispense characteristics of the gas - injected mixed beverage . the gas injection device 40 increases the efficiency and the 
The valve device may be controlled by a controller 200 effectiveness of the gas injection device 40 and produces 
( FIG . 11 ) which receives input from pressure sensors 230 consistent gas - injected mixed beverages when compared to 
that sense the pressure of the gas - injected mixed beverage . conventional beverage dispensers . 
As such , the size of the bore 89 can be adjusted such that the 65 The present inventors have discovered that absent control 
gas - injected mixed beverage is dispensed with the correct of the flow rate and the pressure of the base fluid ( and the 
dispense characteristics and specifications . concentrate ) upstream of the gas injection device 40 , the 
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pressure at which the gas must be injected into the mixed fluid 303 upstream of the inlet hole 309 falls below the 
beverage to form the gas - injected mixed beverage may need operating pressure . As such , the spring 308 pushes the 
to be significantly higher ( relative to the pressure of the gas diaphragm 306 into contact with the seat 307 to thereby 
used in the beverage dispenser 10 of the present disclosure ) . close the valve 62. In certain examples , the valve 62 is 
For example , the pressure of the gas used in the beverage 5 self - cleaning . An example of a conventional valve that may 
dispenser 10 of the present disclosure is 29.0 PSI while the be used in the base fluid system 60 is available from Gate 
pressure of the gas in conventional beverage dispensers may CFV , Inc. ( Model # CFIVE.29PSI.FKM.WF ) . 
be upwards of 120.0 PSI . Accordingly , by reducing the In certain examples , the valve 62 can be adjusted by the 
pressure of the gas needed in the beverage dispenser 10 the operator to change the pressure and the flow rate at which 
size ( e.g. , footprint ) of the beverage dispenser 10 and the gas 10 the base fluid is dispensed from the valve 62 to thereby 
system 100 ( described herein ) can be significantly reduced . fine - tune the beverage dispenser 10 to specific applications 
The valve 62 can further be configured to close thereby and mixed beverages . 

preventing the flow of the base fluid and creating a water In certain examples , as shown in FIG . 1 , the base fluid is 
“ hammer ” downstream . As such , the pressure of the base conveyed first to a refrigeration system 63 ( e.g. , ice bank 
fluid and / or the mixed beverage downstream from the valve 15 cooler ) prior to being conveyed to the base fluid inlet 22 of 
62 is maintained at a constant pressure and does not dete- the manifold 20. The refrigeration system 63 is configured to 
riorate ( e.g. the gas injected in the gas - injected mixed cool the base fluid to a preselected temperature . The refrig 
beverage does not “ break out ” of solution ) . Furthermore , the eration system 63 can include any suitable type of refrig 
valve 62 prevents pressure “ leakage ” downstream that may eration components such as compressors , evaporators , and 
occur when conventional valves or regulators are used . That 20 cooling coils . The base fluid is then further conveyed 
is , the present inventors have recognized that conventional downstream to the base fluid inlet 22 of the manifold 20 . 
valves or regulators may “ leak ” pressure downstream even Gas System 
if the valve or regulator is closed . The “ leaked ” pressure The present inventors have observed that conventional 
increases the pressure of the base fluid downstream from the beverage dispensers often utilize a pressurized nitrogen 
valve 62 such that the gas is not properly injected into the 25 source to inject a gas with a high percentage of nitrogen 
base fluid and / or the base fluid “ chokes ” or prevents the flow ( 88.0 % to 100.0 % of nitrogen ) , e.g. , high - purity nitrogen 
of the gas . As such , the present inventors have discovered gas , into a beverage . High - purity nitrogen gas is supplied to 
that is certain examples it is advantageous to use a valve 62 conventional beverage dispensers from large high - pressure 
that does not “ leak ” pressure . tanks and / or from nitrogen gas generators or scrubbers . In 

FIG . 12 depicts an example valve 62 that may be used in 30 the instance of a conventional nitrogen gas generator , high 
the base fluid system 60 ( FIG . 1 ) . The valve 62 has a pressure mixed gas is supplied to the generator and the 
threaded inlet end 301 that receives the base fluid 303 and high - pressure mixed gas is subjected to large pressure drops 
a body 304 through which the base fluid 303 is conveyed to to thereby separate the nitrogen gas from the other gases in 
an outlet end 302 that dispenses the base fluid 303. A the mixed gas . As such , high - purity nitrogen gas is gener 
diaphragm 306 is in the body 304 and is biased onto a seat 35 ated . In another example , the high - pressure mixed gas is 
307 by a spring 308 such that the diaphragm 306 is in a forced through membranes such that the nitrogen gas is 
closed position ( FIG . 12 ) . In the closed position , the dia- separated from the other gases in the mixed gas . The present 
phragm 306 covers an inlet hole 309 to thereby prevent the inventors have recognized that is advantageous to eliminate 
base fluid 303 from being conveyed through the valve 62 . high - pressure components from beverage dispensers ( e.g. , 
The spring 308 applies a spring force ( see arrow S ) on the 40 high - pressure tanks , nitrogen gas generators ) to thereby 
diaphragm 306 , and the spring force can be changed to decrease the footprint of the beverage dispenser and lower 
thereby adjust an operating pressure of the valve 62. The the cost of the beverage dispenser . The present inventors 
operating pressure is a pressure of the base fluid 303 that have also recognized , through research and experimentation , 
overcomes the spring force applied by the spring 308 such that ambient air contains a sufficiently high amount of 
that the diaphragm 306 is moved by the base fluid 303 to an 45 desired air molecules ( e.g. nitrogen ( N2 ) , oxygen ( O2 ) ) and 
open position ( not shown ) . In the open position , the dia- ambient air can be injected into the mixed beverage to 
phragm 306 is spaced apart from the seat 307 and the base produce high - quality gas - injected mixed beverages . For 
fluid 303 is conveyed through the valve 62 . example , ambient air usually contains 70.0-80.0 % nitrogen 
As the base fluid 303 is conveyed through the valve 62 mixed with oxygen , argon , carbon dioxide , and other gasses . 

( see dashed lines 303 ' ) , the base fluid 303 passes through the 50 The present inventors have recognized that the differences in 
inlet hole 309 such that the pressure of the base fluid 303 mixed beverage quality between mixed beverages injected 
decreases . Specifically , the diameter of the inlet hole 309 is with a gas having a high percentage of nitrogen and mixed 
relatively smaller than the diameter of the inlet end 301 and beverages injected with ambient air may be negligible to 
accordingly , the pressure of the base fluid 303 decreases as consumers . Furthermore , the present inventors have recog 
the base fluid 303 is conveyed through the inlet hole 309. 55 nized that the ambient air surrounding or adjacent to the 
The diameter of the inlet hole 309 is fixed , and therefore , the beverage dispenser 10 of the present disclosure when 
base fluid 303 is conveyed through the valve 62 at a constant installed can be can be collected by the beverage dispenser 
flow rate . Any increase to the pressure of the base fluid 303 and injected into the mixed beverage . As such , the beverage 
above the operating pressure ( e.g. , +30.0 PSI above the dispenser 10 of the present disclosure has been designed to 
operating pressure , +70.0 PSI above the operating pressure ) 60 exclude burdensome , bulky , and expensive equipment ( e.g. , 
does not affect the pressure and the flow rate of the base fluid pressurized gas tank of high - percentage nitrogen ) that are 
dispensed from the outlet end 302 due to the orientation of used in conventional beverage dispensers . Accordingly , the 
the diaphragm 306 relative to the inlet hole 309 , the fixed size of the beverage dispenser 10 of the present disclosure 
size of the inlet hole 309 , and / or the spring force of the can be significantly reduced relative to conventional bever 
spring 308 65 age dispensers . Furthermore , high - pressure gas tanks and 

The diaphragm 306 returns to the closed position ( FIG . systems can be dangerous to unskilled operators as the 
12 ) and the valve 62 is closed when the pressure of the base beverage dispensers are operated , maintained , and / or 
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replaced . For example , if the high - pressure system leaks gas mixed beverage in the manifold 20 causes the pressure of the 
the breathable air in a room may be displaced out of the gas in the chamber 112 to incrementally decrease . The 
room thereby causing a potential health hazard to person ( s ) compressor 101 does not turn - on or energize until the 
in the room . As such , it is advantageous to remove the pressure of the gas in the chamber 112 decreases to the 
high - pressure tanks and systems to improve the safety of the 5 predetermined lower - pressure limit ( e.g. , 60.0 PSI ) . As such , 
beverage dispenser . A person of ordinary skill in the art will the compressor 101 is not continuously operating and the 
recognize that even though the term “ gas ' is used herein effective duty cycle of the compressor is relatively small 
above and below to describe certain components , systems , ( < 1.0 % duty cycle ) when compared to other compressors in 
and products of the beverage dispenser 10 , a mixed gas conventional beverage dispensers which operate more fre 
comprising multiple gasses or ambient air can be used with 10 quently or continuously . Accordingly , the compressor 101 
the components and systems of the beverage dispenser 10 provides increased energy savings , noise reduction , and 
and to form the mixed beverages dispensed therefrom . longevity when compared to conventional compressors in 

Referring to FIGS . 1 and 7-8 , the gas system 100 includes conventional dispensers . The volume of the chamber 112 
a compressor 101 with a gas inlet 102 for receiving or can vary , and in one example , the volume of the chamber 
collecting gas , such as ambient air from the area surrounding 15 112 is 7.2 cubic inches . The gas system 100 also includes a 
the beverage dispenser 10 , and an outlet 104 for dispensing pressure switch 116 and a pressure relief valve 115 in 
gas downstream . Any suitable compressor may be used , and communication with the chamber 112. An example of a 
an example conventional compressor is available from GD- conventional pressure switch is available from Sensata 
Thomas ( 135 series WOB - L compressors ) . In other ( 25PS series ) , and an example conventional pressure relief 
examples , the compressor 101 may receive a mixed gas 20 valve is available from Conrader ( model # SRV187 ) . In 
comprising a mixture of gases that closely match ambient air certain examples , the pressure switch 116 provides an “ on ” 
from a mixed air supply system or container . signal when the pressure in the chamber 112 is less than the 

The compressor 101 has a filter 109 positioned at the gas predetermined lower - pressure limit or an “ off ” signal when 
inlet 102 to remove dirt or particles in the gas ( e.g. , ambient the pressure in the chamber 112 is at or greater than the 
air ) before the gas enters the compressor 101. The compres- 25 predetermined upper - pressure limit . When the “ on ” signal is 
sor 101 dispenses the gas through a compressor outlet 104 , provided to the compressor 101 , the compressor 101 acti 
a check valve 105 , and a T - fitting 108 ( FIG . 7 ) to a gas vates to thereby increase the pressure of the gas in the 
storage device 110 ( described herein ) . The check valve 105 chamber 112. In other examples , the pressure switch 116 
prevents the gas stored in the gas storage device 110 from and / or a pressure sensor ( not shown ) provides input signals 
moving upstream into the compressor 101. As such , the 30 to a controller 200 ( FIG . 11 ) that controls the compressor 
frequency of duty cycles of the compressor 101 can be 101 . 
significantly reduced ( the pressurized gas in the gas system As the gas in the chamber 112 is conveyed downstream 
100 does not back up into the compressor 101 or cause leaks toward the manifold 20 via the T - fitting 108 , the gas is 
at the compressor 101 ) . The T - fitting 108 ( FIG . 7 ) receives conveyed through a secondary filter 117. The secondary 
the gas and dispenses the gas to either the gas storage device 35 filter 117 removes particles and / or bacteria from the gas , and 
110 or downstream toward the manifold 20 ( FIG . 1 ) ( de- the secondary filter 117 can be rated to any particle size , such 
scribed further herein ) . In certain examples , the gas storage as 2.0 microns , 1.0 micron , 0.1 microns , and the like . After 
device 110 is made from aluminum and acts as a heat sink passing through the secondary filter 117 , the gas is received 
for the gas contained therein . into a gas regulator 120 that controls and regulates the gas 

Referring to FIGS . 9-10 , several components of the gas 40 to a predetermined gas pressure . For example , the gas 
system 100 are shown in greater detail . The gas storage regulator 120 fully adjustable ( e.g. , the gas regulator 120 can 
device 110 includes a housing 111 with a top plate 113 and be adjusted in the range of 0.0-60.0 PSI ) is configured to 
a chamber 112 in which the gas from the compressor 101 is regulate and control the pressure of the gas dispensed 
stored . The compressor 101 is connected to a mounting therefrom . In certain examples , the pressure of the gas is 
bracket 106 with isolation couplers 107 that minimize 45 controlled and regulated to 29.0 PSI ( +/- 1.0 PSI ) . In other 
vibration transfer , and the mounting bracket 106 is con- examples , the pressure of the gas is controlled and regulated 
nected to the gas storage device 110. The various compo- to closely match the pressure of the concentrate , the pressure 
nents of the gas system 100 are coupled together with any of the base fluid , and / or the pressure of the mixed beverage 
suitable means , such as mechanical fasteners 126 , adhesives , in the chamber 42 of the gas injection device 40 ( FIG . 2 ) . In 
welding , and the like . 50 still other examples , the pressure of the gas is controlled and 

The chamber 112 is advantageously sized to contain a regulated to a pressure that is different than ( e.g. , greater 
volume of gas that is needed to inject gas into three to four than , less than ) the pressure of the concentrate , the pressure 
mixed beverages . In other examples , the chamber 112 is of the base fluid , and / or the pressure of the mixed beverage . 
sized to contain a predetermined volume of gag needed to Once received into the injector 45 , the gas is then injected 
inject into more than four mixed beverages . By limiting the 55 through the porous surface 48 of the injector 45 into the 
size the chamber 112 and amount the chamber 112 holds , the mixed beverage in the chamber 42 of the gas injection 
compressor 101 need only operate and increase the pressure device 40. The gas is conveyed through a check valve 124 
of the gas in the chamber 112 when the pressure of the gas before being received into the first end 46 of the injector 45 
falls to a predetermined lower - pressure limit ( e.g. , 60.0 PSI ) . ( FIG . 2 ) . The check valve 124 prevents the mixed beverage 
In certain examples , infrequent operation of the compressor 60 from being conveyed from the gas injection device 40 ( FIG . 
101 reduces the amount of heat generated by the compressor 2 ) upstream into the gas regulator 120 and the gas system 
101 in comparison to compressors that operate frequently . 100. An example of a conventional gas regulator that can be 
As such , the compressor 101 and other associated compo- utilized in the gas system 100 is manufactured by Parker 
nents of the gas system 100 are not subjected to increased ( model # R344-02K001 ) . In certain examples , the gas system 
temperatures and thus increasing the lifespan of the com- 65 100 also included a moisture control device ( not shown ) 
pressor 101 and other associated components . During opera- configured to remove moisture from the gas . The present 
tion the beverage dispenser 10 , injection of the gas into the inventors have also contemplated that additional scavenging 
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devices or membranes can be affixed to the gas inlet 102 of nent of the dispense assembly 80 ( e.g. , an adjustable restric 
the compressor 101 to thereby increase the amount of tor ) to thereby increase the back - pressure applied on the 
desired air molecules that are drawn in by the compressor gas - injected mixed beverage . 
101 ( e.g. a nitrogen scavenging machine may increase the As is noted above , the computer controller 200 is con 
nitrogen in the gas drawn by the compressor 101 to 85.0 % ) . 5 figured to control components of the beverage dispenser 10 

In certain examples , the gas system 100 is configured to such that the beverage selected by the operator , e.g. mixed 
provide a mixed gas formed from two or more gases to the beverage without gas or gas - injected mixed beverage , is 
manifold 20 ( FIG . 1 ) . The gases that may be mixed together dispensed . 
to form the mixed gas include , but are not limited to , oxygen , During operation of the beverage dispenser 10 , the pres 
argon , helium , carbon dioxide , nitrogen , and nitrous oxide . 10 sure of the gas stored in the gas storage device 110 ( FIG . 1 ) 
The gases to be mixed together may be selected by the is maintained within a predetermined range ( e.g. , 60.0-80.0 
operator such that different gas - injected mixed beverage can PSI ) and the predetermined range may vary based on the 
be formed ( e.g. , a soda beverage with a mixed gas formed beverage dispenser 10 and the fluid and / or gases used . In 
to include 75.0 % carbon dioxide and 25.0 % nitrogen ) . In particular , the pressure switch 116 causes the compressor 
one example , the mixed gas includes ambient air mixed with 15 101 to actuate when the pressure in the gas storage device 
additional carbon dioxide gas . In another example , the 110 falls to the predetermined lower - pressure limit . Accord 
mixed gas includes ambient air combined with additional ingly , the compressor 101 increases the pressure of the gas 
nitrogen gas . storage device 110 to a predetermined upper - pressure limit 

Control System until the pressure switch 116 senses the predetermined 
Referring now to FIG . 11 , the beverage dispenser 10 20 upper - pressure limit and causes the compressor 101 to turn 

includes a computer controller 200 in communication with off . In certain examples , the beverage dispenser 10 includes 
the various components and systems described above and one or more pressure sensors 230 ( FIG . 11 ) that sense the 
configured to control these components and systems , as pressure of the gas in the gas storage device 110 ( FIG . 1 ) as 
described hereinbelow . The components of the beverage the gas - injected mixed beverage is dispensed . Based on the 
dispenser 10 are in communication with the computer con- 25 sensed pressure the computer controller 200 operates the 
troller 200 via wired or wireless communication links , and compressor 101 as the gas - injected mixed beverage is dis 
the computer controller 200 includes a processor ( not pensed to maintain the gas supplies to the gas injection 
shown ) and a memory ( not shown ) . The computer controller device 40 ( FIG . 2 ) above an operating pressure and continue 
200 can be located anywhere in the beverage dispenser 10 to operate the compressor 101 after the gas - injected mixed 
and / or located remote from the beverage dispenser 10 and 30 beverage stops dispensing until the pressure of the gas in the 
can communicate with various components of the beverage gas storage device 110 is at a desired storage pressure , which 
dispenser 10 via networks , peripheral interfaces , and wired may be equal to or greater than the operating pressure ) . 
and / or wireless links . The computer controller 200 may At the same time , the computer controller 200 controls the 
include a computing system that includes a processing base fluid system 60 ( FIG . 1 ) and the concentrate system 50 
system , storage system , software , and input / output ( I / O ) 35 ( FIG . 1 ) to accurately dispense the base fluid and the 
interfaces for communicating with peripheral devices . concentrate to the manifold 20 ( FIG . 1 ) . In particular , the 
The computer controller 200 is connected to a power computer controller 200 controls the valve 62 such that the 

supply 206 which supplies power to the computer controller flow rate of the base fluid remains constant and the pump 52 
200 and / or other components of the beverage dispenser 10 . ( FIG . 1 ) such that the flow rate of the concentrate remains 
The computer controller 200 is in communication with the 40 constant , which may require the pump 52 to increase or 
valve 62 , each valve 83 at the dispense assemblies 70 , 80 reduce the speed at which it pumps . In certain examples , the 
( FIG . 1 ) , and the refrigeration system 63. The computer pump 52 is controlled by the computer controller 200 to 
controller 200 is also in communication with other compo- thereby vary the flow rate of the concentrate and change the 
nents of the beverage dispenser 10 including lights ( LEDs ) fluid ratio of the mixed beverage ( e.g. , the flow rate of the 
212 , door switches 214 , dispensing switches 216 , 218 at the 45 concentrate can be changed such that fluid ratio can be 
dispense assemblies 70 , 80 , and a user input device 220 for varied to a fluid ratio in a range of 1 : 1-40 : 1 ) . 
receiving user inputs . A cabinet fan 210 can be provided to In one specific example , the beverage dispenser 10 may 
circulate air in the beverage dispenser 10. The first dispens- be set up to dispense mixed beverage or a gas - injected 
ing switch 216 is associated with the first dispense assembly mixed beverage with a 5 : 1 fluid ratio at a flow rate of 1.2 
70 , and the second dispensing switch 218 is associated with 50 oz / sec and a predetermined pressure for the base fluid , the 
the second dispense assembly 80. In certain examples , the concentrate , and the gas of 29.0 PSI +/- 1.0 PSI ( described 
dispensing switch 216 , 218 is a single pole , single throw above ; see FIG . 1 ) . During dispense , the valve 62 dispenses 
momentary on / off switch such that a tap handle ( not shown ) 1.0 oz / sec of base fluid at 29.0 PSI +/– 1.0 PSI to the base 
is actuated once the dispensing switch 216 , 218 will send a fluid inlet 22 of the manifold 20 ( FIG . 1 ) and the pump 52 
signal to the computer controller 200 and the mixed bever- 55 pumps the concentrate to the concentrate inlet 24 of the 
age will be dispensed through the correct nozzle 86. In manifold 20 ( FIG . 1 ) at 0.2 oz / sec . As noted above , the 
certain examples , one or pressure sensors 230 are included computer controller 200 also controls the pressure of the gas 
to sense pressure of the gas , the base fluid , the mixed such that the gas regulator 120 ( FIG . 1 ) dispenses gas to the 
beverage , and / or the gas - injected mixed beverage . The pres- injector 45 at a pressure of 29.0 PSI +/- 1.0 PSI . Accordingly , 
sure sensors provide inputs to the computer controller 200 60 the pressure of the base fluid and the gas are equivalent 
such that the computer controller 200 can control other ( +/- 1.0 PSI tolerance ) and the mixed beverage or gas 
components of the beverage dispenser 10. For example , if a injected mixed beverage can be dispensed from the dispense 
pressure sensor 230 senses that the pressure of the gas- assemblies 70 , 80 with the desired fluid ratio ( 5 : 1 ) and 
injected mixed beverage downstream from the manifold 20 amount of gas . When the beverage dispenser 10 is not 
( FIG . 1 ) is less than a predetermined pressure necessary for 65 dispensing the mixed beverage or the gas - injected mixed 
proper dispense of the gas - injected mixed beverage the beverage , the pressures of the base fluid , the concentrate , 
computer controller 200 may control an adjustable compo- and the gas are held at or near 29.0 PSI ( +/- 1.0 PSI ) such 
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that the mixed beverage or gas - injected mixed beverage can What is claimed is : 
be dispensed immediately . In certain examples , the gas 1. A beverage dispenser comprising : 
regulator 120 can be manually adjusted such that the pres- a gas system configured to collect ambient air , pressurize 
sure of the gas is greater than 29.0 PSI which increases the the ambient air , and dispense pressurized ambient air ; 
amount of gas or nitrogen in the mixed beverage . In another 5 a valve configured to dispense a base fluid ; 
example , the beverage dispenser 10 can be configured to a concentrate system configured to dispense a concen 
dispense a beverage with a fluid ratio in the range of trate ; 

2 : 1-11 : 1 . To change the flow ratio , the flow rate of the base a manifold configured to form a gas - injected mixed 
fluid is adjusted to maintain a 1.0 ounce per second flow rate beverage comprising the base fluid , the concentrate , 
while pressure of the base fluid and the concentrate are and the pressurized ambient air ; and 

a nozzle configured to apply a back - pressure upstream on reduced . As such , the gas is injected into the mixed beverage the gas - injected mixed beverage and dispense the gas at a higher pressure . injected mixed beverage . In other examples , the pressures of the base fluid , the 2. The beverage dispenser according to claim 1 , wherein concentrate , the mixed beverage , and / or the gas may differ 15 the manifold is further configured to mix the base fluid and relative to each other such that the characteristics and / or the concentrate to form a mixed beverage , and wherein the composition of the gas - injected mixed beverage can be manifold has an injector through which the pressurized selectively varied . In a non - limiting example , the pressure of ambient air injects into the mixed beverage to form the 
the gas may be greater than the pressure of the mixed gas - injected mixed beverage . 
beverage such that additional amounts of gas are injected 20 3. The beverage dispenser according to claim 2 , wherein 
into the mixed beverage thereby forming a high - gas content the injector is a sparger . 
gas - injected mixed beverage which may exhibit unique 4. The beverage dispenser according to claim 2 , wherein 
characteristics when dispensed into the glass . In this the gas system has a compressor configured to pressurize the 
example , the gas may more quickly break out of solution , ambient air and a gas storage device configured to store the 
cause additional foam , and / or increase the “ cascading 25 pressurized ambient air before the pressurized ambient air is 
effect ” of the gas in the glass . dispensed from the gas system to thereby reduce duty cycle 

In certain examples , a method for forming and dispensing of the compressor . 
a gas - injected mixed beverage with a beverage dispenser 5. The beverage dispenser according to claim 4 , wherein 
includes the steps of : collecting , with a gas system , ambient the gas system has a gas regulator downstream from the gas 
air adjacent the beverage dispenser ; pressurizing , with a 30 storage device configured to decrease pressure of the pres 

surized ambient air before the pressurized ambient air is compressor , the ambient air ; dispensing a base fluid to a dispensed from the gas system . manifold ; dispensing a concentrate to the manifold ; mixing , 6. The beverage dispenser according to claim 5 , wherein in the manifold , the base fluid and the concentrate to thereby pressure of the base fluid dispensed from the valve , pressure form a mixed beverage ; dispensing pressurized ambient air 35 of the concentrate dispensed from the concentrate system , to the manifold ; injecting , with an injector in the manifold , and the pressure of the pressurized ambient air dispensed the pressurized ambient air into the mixed beverage to from the gas system are each equal to a predetermined thereby form a gas - injected mixed beverage ; applying , with pressure . 
a nozzle , a back - pressure on the gas - injected mixed bever 7. The beverage dispenser according to claim 6 , wherein 
age ; and dispensing the gas - injected mixed beverage via the 40 the predetermined pressure is in the range of 20.0-35.0 
nozzle . In certain examples , the method further includes pounds per square inch . 
storing the pressurized ambient air in a gas storage device 8. The beverage dispenser according to claim 7 , wherein 
before dispensing of the pressurized ambient air to a mani- the predetermined pressure is in the range of 28.0-30.0 
fold and decreasing , with a gas regulator , the pressure of the pounds per square inch . 
pressurized ambient air before dispensing the pressurized 45 9. The beverage dispenser according to claim 5 , wherein 
ambient air to the manifold . In certain examples , the pres- the pressure of the pressurized ambient air dispensed from 
sure of the base fluid dispensing to the manifold , the the gas system differs from pressure of the mixed beverage 
pressure of the concentrate dispensing to the manifold , and formed in the manifold . 
the pressure of the pressurized ambient air dispensing to the 10. The beverage dispenser according to claim 9 , wherein 
manifold are each equal to a predetermined pressure . In 50 the pressure of the pressurized ambient air is greater than the 
certain examples , the predetermined pressure is in the range pressure of the mixed beverage . 
of 28.0-30.0 pounds per square inch . In certain examples , 11. The beverage dispenser according to claim 2 , wherein 
the method further includes decreasing , with a valve , pres the valve is configured to decrease the pressure of the base 

fluid dispensed therefrom to match the pressure of the sure of the base fluid dispensing to the manifold to match the 55 pressurized ambient air dispensed from the gas system . pressure of the pressurized ambient air dispensing to the 12. The beverage dispenser according to claim 11 , manifold . wherein the valve has : 
In the present description , certain terms have been used an inlet end configured to receive the base fluid , wherein 

for brevity , clarity , and understanding . No unnecessary limi- the inlet end has an inlet hole ; 
tations are to be inferred therefrom beyond the requirement 60 a channel through which the base fluid is conveyed ; 
of the prior art because such terms are used for descriptive a diaphragm in the channel biased toward the inlet end ; 
purposes only and are intended to be broadly construed . The and 
different apparatuses , systems , and methods described an outlet end configured to dispense the base fluid ; 
herein may be used alone or in combination with other wherein when the inlet end receives the base fluid having 
apparatuses , systems , and methods . Various equivalents , 65 a pressure less than a threshold pressure the diaphragm 
alternatives , and modifications are possible within the scope covers the inlet hole and thereby prevents the base fluid 
of the appended claims . from conveying through the valve ; and 
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wherein when the inlet end receives the base fluid having diaphragm covers the inlet hole and thereby prevents 
a greater than or equal to the threshold pressure the the base fluid from conveying through the valve ; and 
diaphragm is moved away from the inlet hole by the wherein when the pressure of the base fluid received by 
base fluid such that the diaphragm is spaced apart from the inlet end is greater than or equal to the threshold 
the inlet hole and the base fluid dispenses from the 5 pressure the diaphragm is moved away from the inlet 
outlet end . hole by the base fluid such that the diaphragm is spaced 13. The beverage dispenser according to claim 12 , apart from the inlet hole and the base fluid dispenses wherein the valve has a spring in the channel that applies a from the outlet end . spring force on the diaphragm to thereby bias the diaphragm 

toward the inlet end , and wherein the spring is adjustable to 10 wherein the valve has a spring in the channel that applies a 
17. The beverage dispenser according to claim 16 , 

change the spring force applied on the diaphragm and 
thereby change the threshold pressure . spring force on the diaphragm to thereby bias the diaphragm 

toward the inlet end , and wherein the spring is adjustable to 14. The beverage dispenser according to claim 13 , 
wherein increasing the spring force applied on the dia change the spring force applied on the diaphragm and 
phragm increases the threshold pressure . thereby change the threshold pressure . 

15. A beverage dispenser comprising : 18. A method for forming and dispensing a gas - injected 
a gas system configured to collect ambient air , pressurize mixed beverage with a beverage dispenser , the method 

the ambient air , and dispense pressurized ambient air , comprising : 
the gas system has : collecting , with a gas system , ambient air adjacent the 
a compressor configured to pressurize the ambient air ; 20 beverage dispenser ; 
a gas storage device configured to store the pressurized pressurizing , with a compressor , the ambient air ; 

ambient air before the pressurized ambient air is dispensing a base fluid to a manifold ; 
dispensed from the gas system to thereby reduce disp a concentrate to the manifold ; 
duty cycle of the compressor ; and mixing , in the manifold , the base fluid and the concentrate 

a gas regulator downstream from the gas storage device 25 to thereby form a mixed beverage ; 
and configured to decrease pressure of the pressur- dispensing the pressurized ambient air to the manifold ; 
ized ambient air before the pressurized ambient air is injecting , with an injector in the manifold , the pressurized 
dispensed from the gas system , ambient air into the mixed beverage to thereby form a a valve configured to dispense a base fluid ; gas - injected mixed beverage ; a concentrate system configured to dispense a concen- 30 applying , with a nozzle , a back - pressure on the gas trate ; injected mixed beverage ; and a manifold configured to mix the based fluid and the dispensing the gas - injected mixed beverage via the concentrate to form a mixed beverage and further inject nozzle . the pressurized ambient air into the mixed beverage to 

thereby form a gas - injected mixed beverage , wherein 35 19. The method according to claim 18 , further compris 
the manifold has an injector through which the pres ing : 
surized ambient air injects into the mixed beverage ; and storing the pressurized ambient air in a gas storage device 

a nozzle configured to apply a back - pressure upstream on before dispensing of the pressurized ambient air to a 
manifold . the gas - injected mixed beverage and dispense the gas 

injected mixed beverage . 20. The method according to claim 19 , further compris 
16. The beverage dispenser according to claim 15 , ing : 

wherein the valve has : decreasing , with a gas regulator , the pressure of the 
pressurized ambient air before dispensing the pressur an inlet end configured to receive the base fluid , wherein ized ambient air to the manifold . the inlet end has an inlet hole ; 

a channel through which the base fluid conveys ; 21. The method according to claim 20 , further compris 
a diaphragm in the channel biased toward the inlet end ; ing : 

and decreasing , with a valve , pressure of the base fluid dis 
an outlet end configured to dispense the base fluid ; pensing to the manifold to match the pressure of the 
wherein when the pressure of the base fluid received by pressurized ambient air dispensing to the manifold . 

the inlet end is less than a threshold pressure the 
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