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(57) Abstract: A beverage dispensing system, includes a cabinet with a dispensing station. The cabinet includes therein a refrigeration
system, a cooling fluid system, and a refrigerated compartment having therein a cooling system and a beverage source coupled with the
dispensing station. The cooling fluid system circulates a cooling fluid through the refrigeration system such that the refrigeration system
cools the cooling fluid. The cooling fluid system further normally circulates the cooling fluid through the dispensing station to cool
beverage therein. The cooling fluid system directs the cooling fluid from the dispensing station to the cooling system when necessary
to cool the refrigerated compartment. A beverage fluid system resides in the cooling fluid system between the beverage source and
the dispensing station such that the cooling fluid system cools beverage flowing through the beverage fluid system prior to delivery of
beverage to the dispensing station for dispensing therefrom.
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METHOD AND APPARATUS FOR A BEVERAGE DISPENSING SYSTEM
BACKGROUND OF THE INVENTION
i. Field of the Invention

The present invention relates to the dispensing of a beverage, such as beer, and, more
5 particularly, but not by way of limitation, to a beverage dispensing system that supplics a
chilled beverage while remaining mobile.
2. Description of the Related Art
The delivery of a beverage such as beer often mvolves the use of a cart that is mobile
whilc containing a complete beverage cooling and dispensing capability. Such a cart includes
10 a dispensing tower disposed on a cabinet housing a beer keg fluidly connected with the
dispensing tower. In order to maintain dispensed beer at a desired temperature, the cart
typically includes a first refrigeration system that chills the cabinet and a second refngeration
system that imteracts with a glveol chiller system utilized to chill beer flowing from the beer
keg to the dispensing tower. The first refrigeration system maintains the cabinet and thus the
15 beer keg at a first desired temperature, whereas the second refrigeration system chills a
glveol/water mixture flowing through the glycol chiller system to a sccond desired
temperature below the first desired temperature. Beer flowing from the beer keg to the
dispensing tower interfaces with the glycol chiller system such that the chilled glycol/wvater
mixture of the glveol chiller system absorbs heat from the beer resulting 1o the beer dispensed
20 from the dispensing tower achicving a desired dispensing temperature. Although the cart
delivers beer at a desired dispensing temperature, the nclusion of first and second
refrigeration systems produces certain disadvantages. In particular, two separate refrigeration
gysterns are duplicative of components which increases cart costs while also undesirably
ncreasing cart weight and size.
25 Accordingly, a beverage dispensing system that delivers a beverage at a desired
dispensing temperature using a single refrigeration system will improve over prior dispensers.

SUMMARY OF THE INVENTION

In accordance with the present invention, a beverage dispensing system includes a

cabinet with a dispensing station and a refrngerated compartment adapted to receive thergin a

3¢ beverage source. The beverage dispensing system further includes a refrigeration system and
a cooling fluid system disposed in the cabinet, a cooling systom disposed in the refrigerated
compartment of the cabinet, and a beverage fluid system disposed in the cooling fluid system

between the beverage source and the dispensing station. The beverage dispensing system even
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further includes a control system electrically connected with the refrigeration system, the
cooling system, and the cooling fluid system.

The cooling fluid system is adapted to circulate cooling thud through the refrigeration
system, the cooling system, and the dispensing station. The control system controls the

5 refrigeration system to maintain cooling flund circulating thergthrough below a predeteruned
temperature. The control system turther controls the cooling fluid system to normally
circulate cooling fluid through the dispensing station such that the dispensing station cools
beverage dispensed thercfrom. The control system still further controis the cosling fluid
gyster 1o redirect cooling fhud circulation from the dispensing station to the conling svstem

10 whereby the cooling system maintains the refrigerated compartment below a predetermined
temperature.

The control system i particular with respect to the refrigeration system monitors the
cooling tluid within the cooling fluid system to determine a temperature thereof and then
activates the refingeration system when the teraperature of the cooling fluid within the cooling

15 fluid system is greater than or equal to an upper threshold cooling fhud temperature. The
control system deactivates the refrigeration svstem when the temperature ot the cocling fluid
within the cooling fluid system is less than or equal to a lower threshold coohng flwd
temperature.

The control system in particular with respect to the cooling system monttors the

20 refrgerated compartment of the cabinet to determine a temperature thereof and activates the
cooling svstem when the temperature of the refrigerated compartment 1s greater than or equal
to an upper threshold refrigerated compartment temperature. The control system deactivates
the cooling system when the temperature of the refrigerated compartment is less than or equal
to a lower threshold refrigerated compartment temperature.

25 The cooling fluid system inchudes a cooling fhuid reservoir, a pump, and a valve. The
cooling fluid reservoir provides a source of cooling fluid and further includes an outlet and
an inlet coupled with the dispensing station and the cooling svstem. The pump couples at an
inlet with the outlet of the cooling fluid reservoir and at an outlet with the refrigeration system
such that the pump circulates the cooling fhud through the cooling fluid system. The valve

3¢ couples at aninlet with the refingeration system and at a first outlet with the dispensing station
and at a second outlet with the cooling system. When the valve is deactivated, its first cutlet
ts open such that cooling fluid flows through the dispensing station prior to the coohing flund

returning to the cooling fluid reservoir and its second outlet is closed to prevent flow through
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the cooling system. Altematively, when the valve is activated, its first outlet is closed to
prevent flow through the dispensing station and its second outlet is open such that cooling
fluid flows through the cooling system prior to the cooling fhud retuming to the cooling flnd
TeSCIVOr.

5 The refrigeration svstem includes a fluid heat exchanger coupled at an inlet with the
pump and at an outlet with the inlet of the valve. In the preferred embodiment, the
refrigeration system operates according to a refrigeration cycle whereby a refrigerant
circulating therethrough removes heat from cooling fluid traversing the fluid heat exchange
prior to the cooling fluid flowing to the valve.

10 The control system n order to control the refrigeration svstem polls a temperature
sensor disposed m the cooling thid reservoir to monitor the cooling fhud within the cooling
fluid reservoir and determine a temperature thereof. When the temperature of the cooling
fluid within the cooling fluid system 1s greater than or equal to an upper threshold cooling
fluid temperature, the control system activates the refrigeration system whereby the

15 refrigeration system cools the cooling fluid circulated through its fluid heat exchanger by the
pump of the cooling fluid system. The control system deactivates the refrigeration system
when the temperature of the cooling fluid within the cooling thud system 1s less than or equal
to a lower threshold cocling fluid temperature.

The beverage fluid system is disposed in the cooling fhud system between the

20 beverage source and the dispensing station such that the cooling fluid system cools heverage
flowing through the beverage flnd system prior to delivery of beverage to the dispensing
station for dispensing therefrom. The beverage fluid system mcludes a beverage heat
cxchanger disposed in the cooling fhuid reservoir. The beverage heat exchanger couples at an
inlet with an outlet of the beverage source and at an outlet with the dispensing station. The

25 cocling thud within the cooling fluid reservorr absorbs heat from beverage flowing through
the beverage heat exchanger from the beverage source prior to the beverage flowing from the
beverage heat exchanger to the dispensing station.

The dispensing station includes a housing supporting a dispensing valve adapted to
dispense beverage therefrom, a beverage tme disposed in the housing, and a cooling fluid hine

30 disposed in the housing proximate the beverage line. The beverage line couples at an inlet
with the outlet of the beverage heat exchanger and at an outlet with an inlet of the dispensing
valve. The cooling fluid line couples at an mlet with the first outlet of the valve and at an

outlet with the inlet of the cocling fhud reservoir. As such, when the valve is deactivated and
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ite first outlet is open, cooling fhuid flowing through the cooling fhud line absorbs heat from
beverage in the beverage ling prior to the cooling fluid returning to the cooling fluid reservoir.

The cooling svstem includes a refrigeration heat exchanger coupled at an inlet with
the second outlet of the valve and at an outlet with the mlet of the cooling fluid reservoir.

5 When the valve is activated and #ts second outlet is open, cooling fluid flowing through the
refrigeration heat exchanger absorbs heat from the refiigerated compartment prior fo the
cooling fluid returning to the cooling fluid reservoir. The cooling system further includes a
fan residing adjacent the refrigeration heat exchanger whereby the fan aids in transferring
heat from the refrigerated compartment to the cooling fluid flowing through the refrigeration

10 heat exchanger.

The control system in order to control the cooling system polls a temperature sensor
disposed in the refrigerated compartment of the cabinet to moniior and determine a
temperature thercof. The control system activates the valve when the temperature of the
refrigerated compartment is greater than or equal to an upper threshold refrigerated

15 compartment temperature. The valve accordingly closes its first outlet to prevent flow through
the dispensing station and opens s second outlet such that cooling fluid flows through the
refrigeration heat exchanger thereby absorbing heat from the refrigerated compartment prior
to the cooling fluid returning to the cooling fhad reservoir. The control system further
activates the fan sach that the fan aids in transferring heat from the refrigerated compartment

20 to the cooling fluid flowing through the refrigeration heat exchanger. The control system
deactivates the valve when the temperature of the refrigerated compartment is less than or
cqual to a lower threshold refrigerated compartment temperature. The valve accordingly
opens tts first outlet such that cooling fluid flows through the dispensing station prior to the
cooling fluid retuming to the cooling fluid reservoir and closes its second outlet such that

25  cooling flaid ceases flowing through the refrigeration heat exchanger. The control system
further deactivates the fan.

In a method for dispensing beverages from a beverage dispensing system, a cooling
fluid circulates through a refrigeration system whereby the refrigeration system maintains
cooling fluid circulating therethrough below a predetermined temperature. In particular, the

30 circulating cooling fluid 1s monitored to determine a temperature thereof. The refrigeration
gyster 1s activated when the temperature of the cooling fluid is greater than or equal to an
upper predetermined temperature, such that the refnigeration svstem cools the cooling fhud

circulated therethrough, and the refrigeration system s deactivated when the temperature of
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the circulating cooling fluid is kess than or equal to a lower predetermined temperature. The

cooling fluid normally circulates through a dispensing station such that the dispensing station

cools beverage delivered thereto from a beverage source. A refrigerated compartment having

the beverage source disposed therein is monitored to determine a temperature thereof. The

5 circulating coching fluid is directed from the dispensing station to a cocling system when the

temperature of the refrigerated compartment is greater than or equal to an upper

predetermined temperature whereby the cooling system cools the refrigerated compartment.

The circulating cooling fluid i directed from the cooling system to the dispensing station

when the temperature of the refrigerated compartment 15 less than or equal to a lower

10 predetermuned temperature. The dispensing station is operated fo dispense beverage
therefrom.

BRIEF BESCRIPTION OF DRAWINGS

Figure 1 15 an isometric view illustrating a beverage dispensing system according to
the preferred embodiment.
15 Figure 2 15 a rear elevation view illustrating the beverage dispensing system according
to the preferred embodiment.
Figure 3 1s a front elevation view illustrating the beverage dispensing system
according to the preferred embodiment.
Figure 4 1s schematic diagran: ilhustrating the beverage dispensing system according
20 tothe preferred embodument.
Figures 3 and 6 arc tlow charts illustrating control sequences for the beverage
dispensing system according to the preferred embodiment.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

As required, detailed embodiments of the present invention are disclosed herein;
25 however, it is to be understood that the disclosed embodiments are merely exemplary of the
invention, which may be embodied in various forms. Figures are not necessarily to scale, and
some features may be exaggerated to show details of particular components or steps.
The present invention illustrated in the Figures and set forth in the following preferred
embodiment is a beverage dispensing system 10 for beverages such as beer. Referring to
30 Figures 1-4. the beverage dispensing system 10 mchides a cabinet 11 incorporating a
dispensing station 12, which, in the preferred embodiment, 1s a dispensing tower. The cabinet
11 m the preferred embodiment includes wheels 26 such that the cabinet 11 is mobile. The

cabinet 11 mclodes a frame 16 supporting exterior side walls 17 and 18, a rear wall 19, a
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bottom 20, atop 21, and a door 22. The cabinet 11 includes an interior wall 24 and a platform

25 dividing the cabinet 11 into a refrigerated compartment 13 accessible through the door 22

and mchuding a space that receives therein a beverage source 100 such as a beer keg, a

component compartment 14, and a reservorr compartment 15, The extenor side wall 18

5 includes an opening covered by a screen 23 such that the component compartment 14
communicates exterior to the cabinet 11,

The beverage dispensing system 10 includes disposed 1 the cabinet 11 a refrigeration

system 27, a cooking fluid system 28, a cooling system 29, a beverage fhud system 30, and a

control svstem 31, The refrigeration svstem 27 interacts with the cooling fluid system 28 in

10 orderto cool a cooling thuid circulating through the cooling fluid system 28. The cooling flnd
system 28 interacts with the cooling svstem 29 to impart cooling thereto and the beverage
fluid system 30 in order to cool a beverage flowing through the beverage fluid system 30. The
control svstem 31 controls the operations of the refrigeration system 27, the cooling fluid
system 28, and the cooling system 29,

15 The refrigeration system 27 in the preferred embodiment includes a compressor 32, a
condenser 33, an expansion device 34, and a fluid heat exchanger 35, all of which are located
in the component compartment 14 of the cabinet 11, The refrigeration system 27 operates
according to a refrigeration cvele whereby a cireulating refrigerant removes heat from a
cooling fhud circulating through the cooling fhud system 28 and transfers the removed heat

20 external to the cabinet 11. The compressor 32 compresses the refrigerant prior to deliverng
the refrigerant to the condenser 33, The condenser 33 condenses the refrigerant resulting in
the release of heat stored therein prior to the condenser 33 delivering the refrigerant to the
cxpansion device 34. The condenser 33 resides adjacent the opening in the exterior side wall
18 covered by a screen 23 and may include a fan that aids in transferning heat released from

25 the condensed refrigerant exterior to the cabinet 11, The expansion device 34 expands the
refrigerant prior to delivering the refrigerant to the fhuid heat exchanger 35. The fluid heat
exchanger 35 cvaporates the refrigerant resulting i the refrigerant absorbing heat from a
cooling fluid circulating through the cooling thiid system 28 prior to the fluid heat exchanger
35 delivering the refnigerant to the compressor 32 for a repeat of the refrigeration cycle. The

3¢ fluid heat exchanger 35 in the preferred embodiment is an evaporator including a refrigerant
cvaporator coil that cvaporates refrigerant flowing therethrough and a cooling thud coil
proximate {0 or in direct contact with the refrigerant evaporator coil whereby refrigerant n

the refrigerant evaporaior coil absorbs heat from cooling fluid flowing through the cooling
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fluid coil.

The cooling fluid svstem 28 in the preferred cmobodiment inchudes a cooling thmd
reservoir 36 located m the reservoir compartment 15 of the cabinet 11 that provides a source
of cooling fluid, which, in the preferred embodiment, 1s a glveol/water mixture. The cooling

5  fluid system 28 in the preferred embodiment further inchides a pump 37 located in the
component compartment 14 of the cabinet 11 that circulates the cooling fluid through the
cooling fluid system 28. The cooling fluid system 28 in the preferred embodiment still further
includes a valve 38 located in the component compartment 14 of the cabinet 11, The pump
37 via cooling fluid lincs connects at an inlet with the cooling fluid reservoir 36 and at an

10 outlet with a cooling fluid inlet of the fluid heat exchanger 33 to deliver cooling fluid thereto.

The valve 37 via cooling fluid lines connects at an inlet with a cooling fluid outlet of the fhud
heat exchanger 35 and at a first outlet with the dispensing station 12 and at a second outlet
with the cooling system 29 to deliver cooling fluid thercto. The valve 37 m the preferred
embodiment 1s a three~-way valve whereby, when the valve 37 is deactivated, its first outlet 1s
15 open such that cooling thud flows to the dispensing station 12 while its second outlet is

-1
I
i

closed, and, when the valve 37 is activated, its first outlet 1s closed while s seccond outlet 13
open such that cooling thud flows to the cooling system 29. The cooling system 29 and the
dispensing station 12 via fluaid lines return the cooling fhud to the cooling thiid reservoir 36.

The cooling system 29 resides in the refrigerated compartment 13 to impart cooling

20 thereto whereby the refngerated compartioent 13 cools a beverage contained in a beverage
source 100 disposed in the refngerated compartment 13. The cooling system 29 in the
preferred embodiment inclades a refrigeration heat exchanger 39 and a fan 40 located n the
refrigerated compartment 13. The refrigeration beat exchanger 39 via cooling thud lines
connects at an inlet with the second outlet of the valve 38 and at an outlet with the cooling

25 fluid reservoir 36 such that cooling fluid flowing through the cooling fluid system 28 absorbs
heat from the refrigerated compartment 13. The fan 40 resides adjacent the refrigeration heat
exchanger 39 1o aid in transferring heat from the refrigerated compartment 13 o the cooling
fluid flowing through the refrigeration heat exchanger 39. In particular, the fan draws air from
within the refrigerated compartment 13 and blows the air across the refrigeration heat

3¢ exchanger 39 prior to the air returning to the refrigerated compartment 13 whereby the cooling
fluid flowing through the refrgeration heat exchanger 39 absorbs heat from the air. The
refrigeration heat exchanger 39 in the preferred embodiment is a coil over which air from the

refrigerated compartment 13 is blown prior to its return to the refrigerated compartment 13 at
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a reduced temperature. The cooling system 29 accordingly reduces the temperature of the
refrigerated compartment 13 such that a beverage source 100 disposed therein 15 maintained
at a desired reduced temperature.
The beverage fluid system 30 resides in the cocling thad reservoir 36 such that the
5 ¢ooling fhud m the cooling fluid reservoir 36 imparts cocling to a beverage flowing through
the beverage fluid system 30, The beverage fluid system 30 in the preferred embodiment
meludes a beverage heat exchanger 41 located in the cooling fluid reservoir 36. The beverage
heat exchanger 41 via beverage lines connects at an inlet with an outlet ofthe beverage source
100 and at an outlet with the dispensing station 12 such that beverage from the beverage
10 source 100 flows through the beverage heat exchanger 41 and to the dispensing station 12,
As beverage from the beverage source 100 flows through the beverage heat exchanger 41 and
to the dispensing station 12, the lower temperature cooling fluid contaimed in the cooling fhud
reservoir 36 absorbs heat from the beverage prior to tts delivery at a reduced temperature to
the dispensimg station 12. The beverage heat exchanger 41 in the preferred embodiment is a
15 coil immersed i the cooling fhud contained n the cooling fluid reservoir 36 whereby the
cooling fluid absorbs heat from the beverage to ensure the beverage is delivered at a desired
reduced temperature to the dispensing station 12,
The dispensing station 12 of the cabinet 11 receives beverage from the beverage fhnd
system 30 and delivers the beverage to a beverage container, typically a cup or mug. The
20 dispensing station 12 of the cabinet 11 in the preferred embodiment includes a housing 42
supporting a vser activated dispensing valve 43, The housing 42 mcludes a beverage Iine
connected at an inlet with the beverage line from the beverage heat exchanger 41 of the
beverage fluid svstem 30 and at an outlet with an inlet of the dispensing valve 43, The housing
42 further mcludes a cooling thud line connected at an inlet with the cooling fhuid line from
25 the first outlet for the valve 37 of the coohing fluid system 28 and at an cutlet with a cooling
Huaid line connected with the cooling fhud reservoir 36 of the cocling fhuid system 28 to
deliver cooling fluid thercto. The cooling fluid line of the housing 42 resides proximate fo or
in direct contact with the beverage line of the housing 42 such that lower temperature cooling
fluid Howing through the cooling fluid line absorbs heat from beverage in the beverage line
3¢ pnorto its delivery from the dispensing valve 43 at a reduced temperature. The dispensing
valve 43 in the preferred embodiment includes any suitable dispensing valve such a faucet or
atap.

The control system 31 electrically connects and communicates with the refrigeration
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system 27, the cooling fluid system 28, and the cooling systen 29, In particular, the control
gystern 31 clectrically connects at least with the compressor 32 of the refrigeration system 27
and controls the operation thereof in order to activate and deactivate the refrigeration system
31. The control system 31 may also electrically connect with a fan of the condenser 33 to
5  control the operation thercof. The control system 31 electrically connects with the pump 37
and the valve 38 of the cooling thud system 28 and controls the operation thereof in order to
regulate the cooling fhad system 28. The control system 31 clectrically connects with and
monitors a temperature sensor 44 disposed in the cooling fluid reservoir 36 of the cooling
fluid system 28. The temperature sensor 44 is any type of known temperature sensor suttable

10 to measure the temperature of the cooling fluid n the cooling fluid reservoir 36 and output a
signal representative thereof to the control system 31, The control system 31 electrically
connects with the fan 40 of the cocling system 29 and controls the operation thereof in order
to regulate the cooling systern 29. The control system 31 clectuically connects with and
monitors a temperature sensor 45 disposed n the refrigerated compartment 13, The

15 temperature scnsor 45 is any type of known temperature sensor suitable to measure the
temperature of the refrigerated compartment 13 and output a signal representative thereof to
the control system 31, The control system 31 in the preferred embodiment may be any type
of computer, microcontroller, CPU, microprocessor, and the like suitable to control the
beverage dispensing system 1.

20 Figures 5 and 6 illustrate the operational steps performed by the control system 31 in
controtling the beverage dispensing system 10, In the preferred embodiment, the control
system 31, upon the powering of the beverage dispensing system 10, activates the pump 37
of the cooling fluid svstem 28, which remains on during the operation of the beverage
dispensing system 10, The pump 37 pumps the cooling fluid from the cooling fluid reservoir

25 36 through the fluid heat exchanger 35 of the refrigeration system 37 and to the inlet of the
valve 38. The control svstem 31 normally maintains the valve 38 deactivated such that the
pump 37 pumps cooling tluid from the first outlet of the valve 38 through the dispensing
station 12 and back to the cooling tluid reservoir 36, The pump 37 accordimgly normally
circwdates the cooling fluid 1n a continuous loop from the cooling fhud reservoir 36 through

30 the fluid heat exchanger 35, the valve 38 at its first outlet, and the dispensing station 12 prior
to delivering the cooling fluid back to the cooling fluid reservoir 36. Although the pump 37
remains on continuously duning the operation of the beverage dispensing svstem 19, one of

ordinary skill in the art will recognize that the control sysiem 31 may control the pump 31
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intermittently to circulate the cooling fluid through the beverage dispensing system 10,
Referring to Figure 3, the control system 31 i step 50 polls the temperature sensor 44
and receives a signal therefrom indicating the temperature of the cooling fluid within the
cooling fluid reservoir 36. Afier receiving the cooling fhiid temperatare signal, the control
5 system 31 proceeds to step 51 and determines whether the cooling fluid temperature is greater
than or equal to an upper threshold cooling fluid temaperature, which is 29°F in the preferred
embodiment. When the control system 31 determines the temperature of the cooling fluid is
less than the upper threshold cooling fluid temperature, the control system 31 advances to
step 52 and maintaios the refrigeration system 27 deactivated. Alternatively, when the control
10 system 31 determines the temperature of the cooling fluid is greater than or equal to the upper
threshold cooling thiud temperature, the control system 31 advances to stop 53 and activates
the refrigeration svstem 27. With the refrigeration system 27 activated, its fluid heat
exchanger 35 operates such that the refrigerant flowing therethrough absorbs heat from the
cooling fluid also flowing therethrough. The cooled cooling fluid uwltimately retums 1o the
15 cooling fluid reservoir 36 resoliing in the reduction in the temperatare of the cooling fluid
within the cooling fluid rescrvoir 36. The control system 31 continues to step 34 and maintains
the refrigeration system 27 activated prior to progresses to step 55 where the control system
31 determines whether the cooling fluid temperature is less than or equal to a lower threshold
cooling fluid temperature, which is 27°F in the prefemred embodiment. When the control
20 system 31 determines the temperature of the cooling fluid is greater than the lower threshold
cooling fluid temperature, the control system 31 retumns to step 54 and mamtaing the
refrigeration system 27 activated. Altemnatively, when the control system 31 determines the
temperature of the cooling fluid is less than or cqual to the lower threshold cooling fhuid
temperature, the control system 31 proceeds 1o step 56 and deactivaies the refrigeration
25 agystem 27. The control system 31 retums to step 52 and maintains the refrigeration system 27

deactivated prior o re-executing step 50.

Referring to Figure 6, the control systerm 31 in step 60 polls the temperature sensor 43
and receives a signal therefrom indicating the temperature of the refugerated compartment
13. After receiving the refrigerated compartment temperature signal, the control system 31
3¢ proceeds to step 61 and determines whether the temperature of the refrigerated compartment
13 s greater than or equal to an upper threshold refrigerated compartment temperature, which
ts 38°F in the preferred embodiment. When the control svstem 31 determines the termperature

of the refrigerated compartment 13 is less thao the upper threshold refrigerated compartment
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temperatare, the control system 31 advances to step 62 and maintains the valve 38 of the
cooling fhuid system 28 and the fan 40 of the cooling system 29 deactivated. Altematively,
when the control system 31 determunes the temperature of the refrigerated compartment is
greater than or equal to the upper threshold refrigerated compartment temperature, the control
5 system 31 advances to step 63 and activates the valve 38 of the cooling fluid systern 2% and
the fan 40 of the cooling system 29. With the valve 38 activated, its first outlet closes while
its second outlet opens such that cooling fluid flow diverts from the dispensing station 12 to
the refrigeration heat exchanger 39 of the cooling system 29 prior to the cooling fluid
ultimately returning to the cooling fluid reservoir 36, The cooling fluid flows through the
10 refrigeration heat exchanger 39 where the activated fan 40 moves air from the refrigerated
compartment 13 across the refrigeration heat exchanger 39 before returning the air to the
refrigerated compartment 13 whereby the cooling fluid flowing through the refrigeration heat
exchanger 39 absorbs heat from the air. The control svstem 31 continues to step 64 and
maintains the valve 38 and the tan 40 activated prior to progresses 1o step 65 where the control
15 system 31 determines whether the temperatare of the refrigerated compartment 13 1s less than
or cqual to a lower threshold refrigerated compartment teraperature, which is 36°F in the
preferred embodiment. When the control system 31 determines the temperature of the
refrigerated compartment 13 is greater than the lower threshold refrigerated compartment
cmperature, the control system 31 returns to step 64 and maintaing the valve 38 and the fan
20 40 activated. Alternatively, when the control system 31 determines the temperature of the
refrigerated compartment 13 1s less than or equal to the lower threshold refrigerated
compartment temperature, the control system 31 proceeds to step 36 and deactivates the valve
38 and the fan 40. Upon the deactivation of the valve 38, its second outlet closcs while s
first outlet opens such that cooling fluid flow diverts from the refrigeration heat exchanger 39
25  of the cooling system 29 to the dispensimg station 12 to prior to the cooling fluid vltimately
returning to the cooling fluid reservoir 36. The control system 31 returns to step 62 and

maintains the valve 38 and the fan 40 deactivated prior to re-executing step 60,
A user dispenses a beverage from the beverage dispensing system 10 by activating the
dispensing valve 43 to initiate beverage flow therefrom into a container therebelow. Upon
3¢ activation of the dispensing valve 43, beverage flows from the beverage source 100 through
the beverage fluid svstem 30, which further cools the beverage, and to the dispensing valve
43 for dispensing therefrom. The flow of beverage ceases after the user deactivates the

dispensing vaive 43.
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The control system 31 controls the cooling fluid system 28 to normally circulate the
cooling fluid to the dispensing station 12 wherchy the cooling fluid flowing through the
cooling fluid line of the dispensing station 12 absorbs heat from the beverage flowing through
the beverage line of the dispensing station 12. This particularly removes heat from beverage

5  contained in the beverage line prior to the activation of the dispensing valve 43 such that the
dispensed beverage enters a container at a desired reduced dispensing temperature. The
control system 31, when necessary to maintam the refrigerated compartment 13 at its desired
reduced teraperature, controls the cooling fluid system 28 to redirect the cooling fluid through

the cooling svstem 29 in order for the cooling systern 29 to remove heat from the refiigerated

L=

10 compartment 13. The control system 31, through its periodic activation of the refrigeration
system 27, ensures the cooling fluid in the cooling floid reservoir 36 and thus the cooling
Huaid circulating through the cooling fluid system 28 remains at a desired reduced temperature
necessary for correct operation of the cooling system 29 and the dispensing station 12
Although the control system 31 alternately delivers the cooling fluid to the dispensing station
15 12 and the cooling system 29, one of ordinary skill in the art will recognize that the cooling
fluid system 28 may be configured to deliver coching fluid stmultancously to the dispensing
station 12 and the cooling system 29.
The configuration of the cooling thud system 28 to deliver a cooling fluid to both the
dispensing station 12 and the cooling system 29 improves the beverage dispensing system 10,
20 The single cooling fluid system 28 that cools the dispensing station 12 and the cooling system
29 permuts the beverage dispensing system 10 to incorporate a single refrigeration svstem 27,
which eliminates duplicative components thereby reducing the cost, size and weight of the
beverage dispensing svstem 10,
Although the present invention has been described m terms of the foregoing preferred
25 embodiment, such description has been for exemplary purposes only and, as will be apparent
to those of ordinary skill in the art, many alternatives, equivalents, and vanations of varying
degrees will fall within the scope of the prescnt invention. That scope, accordingly, 1s not to
be hinmited 0 any respect by the foregoing detailed description; rather, it 1s defined only by
the clamms that follow.

30
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CLAIMS
I A beverage dispensing system, comprising:
a cabinet mcluding a dispensing station and a refrigerated compartment adapted to
recetve therein a beverage source;
5 a refrigeration system disposed in the cabinet;
a cooling system disposed in the refrigerated compartment ot the cabimnet;
a cooling fluid svstem disposed in the cabinet, wherein the cooling fhud system:
circulates a cooling fluid through the refrigeration system whereby the
refrigeration system cools the cooling fluid,
10 circulates the cooling fhuid through the dispensing station of the cabinet
whereby the dispensing station cools beverage dispensed therefrom, and
circulates the cooling fluid through the cooling system whereby the cooling
system cools the refrigerated compartment of the cabinet; and
a beverage flind system disposed in the cooling fluid system between the beverage
15 source and the dispensing station, wherein the cooling fluid system cools beverage flowing
through the beverage fluid system prior to delivery of beverage to the dispensing station for
dispensing therefrom.
2. The beverage dispensing system according to claim 1, further comprising a control
system electrically connected with the refrigeration svstem, the cooling system, and the
20 cooling fluid systent.
3. The beverage dispensing svstem according to claim 2, wherein the control system:
monitors the cooling fluid within the cocling fluid system to determine a temperature
thereof;
activates the refrigeration system when the temperature of the cooling fluid within the
25 cocling fhad system 1s greater than or equal to an upper threshold cooling fhuid temperature,
whereby the refrigeration system cools the cooling fluid circulated therethrough by the
cooling fluid system; and
deactivates the refrigeration systern when the temperature of the cooling fluid within
the cooling fluid system is less than or equal to a lower threshold cooling fluid temperature.
30 4. The beverage dispensing svstem according to claim 2, wherein the control svstem:
monitors the refrigerated compartment of the cabinet to determine a temperature
thereof;

activates the cooling svster when the termperature of the refrigerated compartment is
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greater than or equal to an upper threshold refrigerated compartment femperature, whereby
the cooling system cools the refrigerated compariment; and
deactivates the cooling svstem when the temperature of the refrigerated compartment

is fess than or equal to a lower threshold refrigerated compartment temperature,

5 5. The beverage dispensing svstem according to claim 2, the cooling fluid system,
comprising:

a cooling fhud reservoir providing a source of cooling fluid, the cooling thud reservoir
including an outlet and an inlet coupled with the dispensing station and the cocling system;

a pump coupled at an inlet with the outlet of the cooling thuid reservoir and at an outlet

10 with the refrigeration system, whereby the pump circulates the cooling fluid through the
cooling fhiad system;

a valve coupled at an inlet with the refrigeration system and at a first cutlet with the
dispensing station and at a second outlet with the cooling system, whereby, when the valve is
deactivated, its first outlet is open such that cooling fluid flows through the dispensing station

15 prior o the cooling fluid returning to the cooling fluid reservoir and its second outlet s closed
to prevent flow through the cooling svster, further wherchy, when the valve is activated, its
first outlet is closed to prevent flow through the dispensing station and its second outlet is
open soch that cooling fhud Hows through the cooling system prior to the cooling fhad
returning to the cooling fluid reservoir.

20 6 The beverage dispensing system according to claim 5, wherein the refrigeration
system inchudes a fhnd heat exchanger coupled at an inlet with the pump and at an outlet with
the nlet of the valve, farther wherein the refrigeration system operates according 1o a
refrigeration cvele whereby a refngerant circulating therethrough removes heat from cooling
fluid traversing the fhuid heat exchanger prior to the cooling fluid flowing to the valve.

25 7 The beverage dispensing system according to claim 5, the beverage flaid system,
comprising a beverage heat exchanger disposed in the cooling fluid reservoir, the beverage
heat exchanger coupled at an inlet with an outlet of the beverage source and at an outlet with
the dispensing station, wherein beverage flows from the beverage source through the
beverage heat exchanger and to the dispensing station, further wherein the cooling fluid

3¢ within the cooling fhuid reservoir absorbs heat from the beverage flowing through the
beverage heat exchanger.

8. The beverage dispensing system according to claim 7, the dispensing station,

compirising:
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a housing suppoiting a dispensing valve adapted to dispense beverage therefrom;

a beverage hine disposed 1o the housing, the beverage line coupled at an inlet with the
outlet of the beverage heat exchanger and at an outlet with an inlet of the dispensing valve;
and

5 a cooling fluid line disposed in the housing proximate the beverage line, the cooling
fluid hine coupled at an inlet with the first outlet of the valve and at an outlet with the inlet of
the cooling fluid reservoir such that, when the valve is deactivated and its first outlet is open,
cooling fluid flowing through the cooling fluid line absorbs heat from beverage i the
beverage line prior to the cooling fluid returming to the cooling fluid reservoir.

10 9. The beverage dispensing syvstem according to claim 5, the cooling system, comprising
a refrigeration heat exchanger coupled at an inlet with the second outlet of the valve and at
an outlet with the inlet of the cooking fluid reservoir such that, when the valve 1s activated
and its second outlet is open, cooling fluid flowing through the refrigeration heat exchanger
absorbs heat from the refrigerated compartment prior to the cooling fluid retuming to the

15 cooling fluid reservoir; and

a fan residing adjacent the refrigeration heat exchanger wherchy the fan aids m
transferring heat from the refrigerated compartment to the cooling fluid flowing through the
refrigeration heat exchanger.

10.  'The beverage dispensing system according to claim 6, wherein the control system:

20 polls a temaperature sensor disposed in the cooling fluid rescrvoir to montior the
cooling fluid within the cooling fluid reservoir and determine a temperature thereof]

activates the refrigeration system when the temperature of the cooling fluid within the
cooling fluid svstem is greater than or cqual to an upper threshold cooling fluid temperature,
whereby the refrigeration system cools the cooling fluid circulated through its fluid heat

25 exchanger by the pump of the cooling fluid system; and

deactivates the refrigeration svstera when the temperature of the cooling fluid within
the cooling fluid svstem is less than or equal to a lower threshold cooling fluid temperature.
11, The beverage dispensing system according to claim 9, wheremn the control svstem:

polls a temperature sensor disposed m the refrigerated compartment of the cabinet to

3¢ monitor and determing a temperature thereof,

activates the valve when the temperature of the refrigerated compartment is greater
than or equal to an upper threshold refnigerated compartment temperature whereby its first

outlet closes to prevent flow through the dispensing station and its second outlet opens such
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that cooling fluid flows through the refrigeration heat exchanger thereby absorbing heat from

the refrigerated compartment prior to the cooling fluid returning to the cooling fluid rescrvoir;
activates the fan such that the fan aids in transferring heat from the refrigerated

compartment to the cooling fluid flowing through the refrigeration heat exchanger,;

5 deactivates the valve when the temperature of the refrigerated compartment is less
than or equal to a lower threshold refrigerated compartment temperature whereby its first
outlet opens such that cooling fhud flows through the dispensing station prior to the cooling
fluid rebirming to the cooling fhuid reservoir and its second outlet closes such that cooling
fluid ceases flowing through the refrigeration heat exchanger; and

10 deactivates the fan.
12, A beverage dispensing systom, comprising:

a cabingt including a dispensing station and a refrigerated compartment adapted to
recetve therein a beverage source;

a refrigeration system disposed 1n the cabinet;

15 a cooling system disposed in the refrigerated compartment of the cabinet;

a cooling tluid system disposed in the cabinet, wherein the cooling fluid systerm 1s
adapted to circulate coohing flsd through the refrigeration system, the cooling system, and
the dispensing station;

a beverage fluid system disposed in the cooling fhud system between the beverage

20 sowrce and the dispensing station, wherein the cooling fluid system cools beverage flowing
through the beverage fluid system prior to delivery of beverage to the dispensing station for
dispensing thergfrom; and

a control svstem electrically connected with the refrigeration system, the cooling
system, and the cooling fluid system, wherein the control sysiem:

25 controls the refrigeration systerm to mamtain cooling fluid circolating
therethrough below a predetermined temperatore,
controls the cooling fluid system to normally circulate cooling thuid through
the dispensing station such that the dispensing station cools beverage dispense
therefrom, and
30 controls the cooling fluid system to redirect cocling fluid circulation from the
dispensing station to the cooling system whereby the cooling system maintains the

refrigerated compartment below a predetermined temperature.

[—
4l

The beverage dispensing system according to claim 12, wherein the control system:
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monitors the cooling fluid within the cocling fluid system to determine a temperature
thereof;
activates the refrigeration syvstem when the temperature of the cooling fluid within the
cooling fluid system 1s greater than or equal to an upper threshold cooling fhud temperature,
5  whereby the refrigeration system cools the cooling fluid circulated therethrough by the
cooling fluid system; and
deactivates the refrigeration system when the temperature of the cooling flaid within

the cooling fhud system is less than or equal to a lower threshold cooling fluid temperature.

14, The beverage dispensing svstem according to claim 12, wherein the control system:
10 monitors the refrigerated compartment of the cabinet to determine a temperature
thereof,

activates the cocling system when the temperature of the refrigerated compartment is
greater than or equal to an upper threshold refrigerated compartment temperature, whereby
the cooling system cools the refrigerated compartment; and
15 deactivatgs the cooling system when the temperature of the refrnigerated compartment
is less than or equal to a lower threshold refrigerated compartment termperature.
15, The beverage dispensing system according to claim 12, the cooling fluid svstem,
comprising:
a coching fluid reservoir providing a source of cooling fhid, the cooling fluid reservoir
20 including an outlet and an inlet coupled with the dispensing station and the cooling system;
a pump coupled at an inlet with the outlet of the cooling fluid reservoir and at an outlet
with the refrigeration system, whereby the pump circulates the cooling fluid through the
cooling fluid svstem;
a valve coupled at an inlet with the refrigeration system and at a first outlet with the
25 dispensing station and at a second outlet with the cooling system, whereby, when the valve is
deactivated, its first outlet 1s open such that cooling fluid flows through the dispensing station
prior to the cooling fluid retuming to the cooling fluid reservoir and its second outlet is closed
to prevent flow through the cooling system, further wherebv, when the valve is activated, its
first outlet is closed to prevent flow through the dispensing station and its second cutlet is
3¢ open such that cooling fluid flows through the cooling system prior o the cooling fluid
returming to the cooling flud reservoir,
16.  The beverage dispensing system according to claim 15, wherein the refrigeration

system includes a fluid heat exchanger coupled at an inlet with the pump and at an cutlet with
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the inlet of the valve, further wherein the refrigeration system operates according o a
refrigeration cvele whereby a refngerant circulating therethrough removes heat from cooling
fluid traversing the thud heat exchanger prior to the cooling fluid flowing to the valve.
17.  The beverage dispensing system according to claim 15, the beverage fluid system,
5 ¢omprising a beverage heat exchanger disposed in the cocling fluid reservorr, the beverage
heat exchanger coupled at an milet with an outlet of the beverage source and at an outlet with
the dispensimg station, wherein beverage flows from the beverage source through the
beverage heat exchanger and to the dispensing station, further whersin the cooling fluid
within the cooling fluid reservoir absorbs heat from the beverage flowing through the
10 beverage heat exchanger.
18, The beverage dispensing system according to claim 17, the dispensing station,
compirising:
a housing supporting a dispensing valve adapted to dispense beverage therefrom;
a beverage hime disposed m the housing, the beverage line coupled at an inlet with the
15 outlet of the beverage heat exchanger and at an outlet with an inlet of the dispensing valve;
and
a cooling fluid line disposed 1n the housing proximate the beverage line, the cooling
fluid line coupled at an inlet with the first cutlet of the valve and at an outlet with the miet of
the cooling fluid reservoir such that, when the valve is deactivated and its first outlet is open,
20 cooling fluid flowing through the cooling fluid linc absorbs heat from beverage in the
beverage hine prior to the cooling fluid returing to the cooling fluid reservoir,
19, The beverage dispensing system according to claim 15, the cooling system,
comprising a refrigeration heat exchanger coupled at an inlet with the second outlet of the
valve and at an outlet with the mlet of the cooling thud reservoir such that, when the valve is
25 activated and its second outlet is open, cooling fluid flowing through the refrigeration heat
exchanger absorbs heat from the refrigerated compartment prior to the cooling fhud returning
1o the cooling fluid reservoir; and
a fan residing adjacent the refrnigeration heat exchanger wherebv the fan aids
transferring heat from the refrigerated compartment to the cooling fluid flowing through the
30 refrigeration heat exchanger.
20, The beverage dispensing system according to claim 16, wherem the control system:
polls a temperature sensor disposed in the cooling fluid reservoir to monitor the

cooling fluid within the cooling fluid reservoir and determine a temperature thereof),
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activates the refrigeration system when the temperature of the cooling fluid within the
cooling fluid svstem is greater than or cqual to an upper threshold cooling fluid temperature,
whereby the refrigeration system cools the cooling fluid circulated through its fluid heat
exchanger by the pump of the cooling fluid svstem; and

5 deactivates the refrigeration sysiem when the temperature of the cooling fhud within

the cooling fluid system is less than or equal to a lower threshold cooling fluid temperature.
21, The beverage dispensing system according to claim 19, wherein the control system:
polls a temperature sensor disposed in the refrigerated compartment of the cabinet to
monitor and determine a temperature thercof]

10 activates the valve when the temperature of the refrigerated compartment s greater
than or equal to an upper threshold refrigerated compartment temperature whereby its first
outlet closes to prevent flow through the dispensing station and its second outlet opens such
that cooling fluid flows through the refrigeration heat exchanger thereby absorbing heat from
the refrigerated compartment prior to the cooling fluid retuming to the cooling fluid reservorr;

15 activates the fan such that the fan aids in transferring heat from the refrigerated
compartment to the cooling fluid tlowing through the refrigeration heat exchanger;

deactivates the valve when the temperature of the refrigerated compartment 1s less
than or equal to a lower threshold refrigerated compartment temperature whereby its first
outlet opens such that cooling fiuid flows through the dispensing station prior to the cooling

20 fluid returning to the cooling fluid reservoir and its second outlet closes such that cooling
fluid ceases flowing through the refrigeration heat exchanger; and

deactivates the fan.
22, A method for dispensing beverages from a beverage dispensing system, comprising;
circulating a cooling fluid through a refrigeration system whereby the refrigeration

25 system maintains cooling fluid circulating thercthrough below a predetermined temperature;

normally circulating cooling fluid through a dispensing station such that the
dispensing station cools beverage delivered thereto trom a beverage source;

moniforing a refrigerated compartment having the beverage source disposed therein
to determine a temperature thersof;

3¢ directing circulating cooling fluid from the dispensing station 1o a cooling system
when the temaperature of the refrigerated compartment is greater than or cqual to an upper
predeternmined temperature whereby the cooling system cools the refrigerated compartment;

directing circulating cooling fluid from the cooling system to the dispensing station
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when the temperature of the refrigerated compartment is less than or equal to a lower
predetermined temperature; and

operating the dispensing station to dispense beverage therefrom.
23.  The method for dispensing beverages from a beverage dispensing system, further
compirising:

monitoring the circulating cooling fluid to determine a temperature thereof;

activating the refrigeration system when the temperature of the cooling fluid is greater
than or equal to an upper predetermined temperature, whereby the refrigeration system cools
the cooling fluid circulated thercthrough; and

deactivating the refrigeration system when the temperature of the circulating cooling

Auid 1s less than or equal to a lower predetermined temperature.
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