Office de la Proprieté Canadian CA 2233275 C 2009/09/15

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 233 275
gln gfgamsg‘e ; 'f\g age”‘éy of ; 12y BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) G
(86) Date de depot PCT/PCT Filing Date: 1996/09/20 (51) Cl.Int./Int.Cl. B67D 7/72(2006.01),
S e . A23G 9/04(2006.01), A23G 9/20(2006.01),
(87) Date publication PCT/PCT Publication Date: 199//04/03 A23L 2/38(2006.01), B67D 1/04(2006.01)
(45) Date de délivrance/lssue Date: 2009/09/15 B67D 5/56 (2006.01), B67D 5/62(2006.01),
(85) Entree phase nationale/National Entry: 1998/03/27 F25C 1/14(2006.01)

(86) N° demande PCT/PCT Application No.: US 1996/015182| (72) Inventeur/Inventor:
o o FRANK. JIMMY |., US
(87) N° publication PCT/PCT Publication No.: 1997//012184

T (73) Proprietaire/Owner:
(30) Priorité/Priority: 1995/09/29 (US08/536,991) FRANK JIMMY | US

(74) Agent: SMART & BIGGAR

(54) Titre : APPAREIL DE FABRICATION DE BOISSONS GAZEUSES CONGELEES
54) Title: FROZEN CARBONATED BEVERAGE MAKING DEVICE

18

168
166 170

176

. L

\ 174

REFRIGERATION
SYSTEM

PROCESS FLOW 22
'I<
CONTROL
CIRCUIT

~\
S

Y

R ||co 14
} 2

p

#2

gl = I s v IR

(57) Abrégée/Abstract:

An apparatus and method are provided for controlling a frozen carbonated beverage product made by mixing several ingredients
(12) In @ mixing chamber (18). The apparatus Includes a process flow block (16) that controls the flow of the ingredients (12) from
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(57) Abrege(suite)/Abstract(continued):

Ingredient supply sources (24, 28) to the mixing chamber (18). A pair of transducers (144, 156) are provided for measuring the
pressure of carbon dioxide and the pressure of the product in the mixing chamber. A pair of solenoids (157, 96) are provided which
control the supply of the ingredients into the mixing chamber In response to command signals from a central processing unit (14).
The central processing unit (14) instructs the solenoids (157, 96) to open so as to supply the mixing chamber (18) with ingredients
when the pressure In the mixing chamber Is low and to close ingredients to the mixing chamber (18) when the pressure In the

mixing chamber (13) Is high.
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An apparatus and method are provided for
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made by mixing several ingredients (12) in a mixing
chamber (18). The apparatus includes a process flow
block (16) that controls the flow of the ingredients
(12) from ingredient supply sources (24, 28) to the
mixing chamber (18). A pair of transducers (144, |
156) are provided for measuring the pressure of r
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FROZEN CARBONATED BEVERAGE MAKING DEVICE.

This invention relates generally to frozen carbonated beverage machines and more
particularly to an apparatus and method for controlling the consistency and quality of a frozen

10 carbonated beverage product.

Frozen carbonated beverage machines are known in the art and have been used for
years. These devices produce a frozen carbonated beverage by freezing a mixture of
ingredients including syrup, water and carbon dioxide in a mixing chamber. The mixture
freezes on the inner surface of the mixing chamber which is surrounded by a helical coil

15  through which a refrigerant passes. A rotating shaft is disposed inside the chamber which has
a plurality of outwardly projecting blades that scrape the mixture off the inside wall of the
mixing chamber. Once the carbonated beverage is in the desired frozen state, the product 1s
dispensed from the chamber through a product valve.

The temperature and viscosity of the ingredients within the mixing chamber are

20  maintained by a control system which controls the refrigeration system. The control system
also controls the amount of the ingredients injected into the mixing chamber so as to maintain
the quantity of such ingredients within the chamber at a prescribed amount. Such control
systems typically include a pressure responsive device which controls the amount of
ingredients fed into the chamber in response to chamber pressure.

25 The pressure of the carbon dioxide within the chamber 1s maintained above
atmospheric pressure, and the temperature of the liquid within the chamber i1s maintained
below the freezing point of water at atmospheric pressure, but above the temperature where
the liquid readily freezes at the pressure within the chamber. The viscosity of the liquid must
also be maintained within prescribed limits. Under these conditions of temperature and

30 pressure and with the viscosity suitably maintained, the beverage is dispensed from the
chamber through the product valve to atmospheric pressure, in a semi-frozen state similar to
frozen foam.

The volume of the product dispensed from the mixing chamber is defined as

"overrun". A liquid which doubles its volume when it is dispensed from the mixing chamber
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in a semi-frozen state is defined as having an overrun of 100%. Typically, the more carbon
dioxide that is added to the mixing chamber, the higher the overrun. From a productivity
standpoint, it is desirable to be able to produce high overruns. From a quality standpoint, it 1s
desirable to be able to control overrun so that the consistence of the product can be
maintained.

The quality of the product is also determined by the ratio of the mixture of the syrup,
water, and carbon dioxide content. The ability to control and adjust the mixture is a function
of the ability to accurately monitor and control pressures, temperatures, and carbon dioxide
content. While other factors such as syrup content also affect the quality of the product, the
amount of carbonation is the primary factor. A major drawback of known frozen carbonated
beverage machines is their inability to maintain proper control over the pressures,
temperatures and the carbon dioxide content entering the mixing chamber, so as to produce a
consistently high quality product. This is particularly the case when high volumes of product
are being drawn from the machine.

The quality of the product is further maintained by being able to quickly freeze the
product and periodically defrost the mixing chamber at set intervals. The faster the freeze
down and defrost cycles can be completed, the higher the output capabilities of the machine.
Known frozen carbonated beverage machines take approximately 8 minutes to freeze down
following a defrost cycle. It is desirable to reduce this time.

In one known frozen carbonated beverage machine manufactured by the Mitchell
Company, the syrup and water are injected into the mixing chamber together with the carbon
dioxide. In this device the scrapper blades remove the frozen product from the walls of the
chamber and agitate the mixture so as to "whip" the carbon dioxide into the solution. A
drawback of this device is that when product is continuously being drawn from the mixing
chamber, it is difficult to control the correct amount of carbon dioxide being 1njected into the
chamber. The injection of the water, syrup and carbon dioxide mixture is controlled by means
of a pressure switch that opens on low pressure and fills to a set cut oft pressure. The
pressure in this type of system has a tendency to cycle from a low set point of approximately
30 psi to as high as 70 psi. Such fluctuation in pressures results in an 1nconsistent product.

Thus, while this type of machine has the ability to produce overruns higher than 100%, it is
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limited in its ability to maintain a consistent product during high and low volume periods of
production.

In another known frozen carbonated beverage machine, a precarbonated water
(produced by an external carbonator) is introduced along with the syrup into the mixing
chamber. The process in this machine is also controlled by means of a simple pressure switch
that senses low pressure and opens syrup and water solenoids allowing the mixing chamber to
fill until the set pressure is reached. This mixture has a tendency to rise to high pressures as
the mixing chamber is cooled. In this machine, the overpressure is controlled by means of an
expansion chamber in conjunction with a relief valve that allows the mixture to flow back into
the mixing chamber. The pressure in the expansion chamber is maintained at atmospheric or
chamber pressure. This provides a closer control of overpressure by limiting the maximum
pressure and preventing the pressure from rising to such a high level. A drawback of this type
of machine, however, is that it cannot produce high overrun amounts. The overrun in this
type of machine is typically only between 20% and 80%.

The present invention is directed to an improved frozen carbonated beverage machine
which overcomes, or at least minimizes, some of these problems.

In accordance with one aspect of the present invention, an apparatus 1s provided for
controlling the consistency and quality of a frozen carbonated beverage made by mixing
several ingredients including syrup, water and carbon dioxide in a mixing chamber of a frozen
carbonated beverage machine. The apparatus includes a process flow block that controls the
flow of the ingredients from ingredient supply sources to the mixing chamber. A pair of
transducers are also provided for measuring the pressure of carbon dioxide being supplied to
the mixing chamber and the pressure of the product in the mixing chamber. A central
processing unit (CPU) communicates these measured pressures to an EPROM which employs
an algorithm for determining a low set point pressure value and a high set point pressure value
based upon the pressure of carbon dioxide being supplied to the mixing chamber. The low
and high set point values are based upon the setting on a manual CO2 regulator which
controls the supply of pressure into the mixing chamber. A transducer measures the pressure
exiting the CO2 regulator and communicates this pressure reading to the CPU.

The algorithm selects the low set point pressure value and the high set point pressure

value based upon a low set point operating pressure and a high set point operating pressure
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which are stored in the EPROM and may be varied by the operator of the machine. The
algorithm subtracts the low set point operating pressure from the pressure of carbon dioxide
being supplied to the mixing chamber to arrive at the low set point pressure value. The
algorithm also subtracts the high set point operating pressure from the pressure of carbon
dioxide being supplied to the mixing chamber to arrive at the high set point pressure value.
The EPROM stores default low and high set point operating pressures, which are preferably 5
psi and 3 psi, respectively. However, these values can be modified by the operator based
upon empirical test data which produces optimum product consistency and quality.

The system works as follows. First, the pressure of carbon dioxide being injected into
the mixing chamber is measured by a pressure transducer which communicates this reading to
the CPU. A typical reading for example is 35 psi. The CPU then employs the algorithm
stored in the EPROM to calculate the low and high set point pressure values. Thus, the low
set point operating pressure of 5 psi is subtracted from the 35 ps1 CO2 pressure reading to
arrive at a low set point pressure value of 30 psi. Correspondingly, the high set point
operatirig pressure of 3 psi is subtracted from the 35 psi CO2 pressure reading to arrive at a
high set point pressure value of 32 psi. The CPU instructs one or more solenoids which are
provided to control the injection of the ingredients into the mixing chamber to open when the
pressure in the mixing chamber, as measured by a pressure transducer, 1s below 30 psi, and to
close when the pressure in the mixing chamber is above 32 psi.

This allows the CPU to continuously maintain a specific and very accurate pressure
differential between the carbon dioxide injection pressure and the fill pressure and stop fill
pressure. This in turn defines a very accurate pressure range in which the mixing chambers
will operate. In other existing systems, the fill pressures are set by limit switches which are
inaccurate and carbon dioxide injection is controlled by a pressure regulator which is also
inaccurate. The result is a fluctuating mixing chamber pressure and fluctuating carbon
dioxide injection amounts. This produces widely varying and poorly controlled product
quality when product 1s being dispensed at varying rates.

An additional feature is that when the pressures in the mixing chambers are low, a low
overrun product is produced and when the pressures in the mixing chambers are high, a high
overrun product is produced with great consistency. In order to raise or lower the pressures 1n

the mixing chambers, it is only necessary to manually raise or lower the CO2 regulator
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pressure. The CPU automatically adjusts the chamber

pressures to the set points obtained from the EPROM based

upon the corresponding higher or lower CO2 regulator

pressure.

n accordance with another aspect of the present

invention, a method is provided for controlling the
consistency and quality of a frozen carbonated beverage
product. The method includes the steps of (1) measuring the
pressure of carbon dioxide being supplied to the mixing
chamber: (2) selecting a low set point value and a high set
point value based on the pressure of carbon dioxide being
supplied to the mixing chamber; (3) measuring the pressure

of the frozen carbonated beverage in the mixing chamber; and

(4) injecting one or more of the ingredients into the mixing
chamber when the pressure in the mixing chamber 1s below the
low set point value and cutting off the supply of one or
more of the ingredients to the mixing chamber when the
pressure in the mixing chamber is above the high set point
value. The method further includes the step of controlling

the flow of the ingredients from ingredient supply sources

into the mixing chamber.

In accordance with a further aspect of the present

invention, there is provided an apparatus for controlling
the consistency and quality of a frozen carbonated beverage
product made by mixing several ingredients including syrup,
water and carbon dioxide in a mixing chamber of a frozen
carbonated beverage machine, said apparatus comprising:
means for measuring the pressure of carbon dioxide being
injected into the mixing chamber; means for selecting a low
set point pressure value for the mixing chamber and a high
set point pressure value for the mixing chamber based upon
the pressure of carbon dioxide being injected into the

mixing chamber; means for measuring the pressure of the



10

15

20

2D

30

CA 02233275 2008-06-02

52706-1
— Sa_

frozen carbonated beverage product in the mixing chamber;

and means for controlling the injection of the ingredients

into the mixing chamber, said control means operating to

inject one or more of the ingredients into the mixing
chamber when the pressure in the mixing chamber is below the
low set point value and cutting off the supply of one or
more of the ingredients into the mixing chamber when the

pressure in the mixing chamber is above the high set point

pressure value.

In accordance with a still further aspect of the

present invention, there is provided an apparatus for
controlling the consistency and quality of a frozen
carbonated beverage product made by mixing several
ingredients including syrup, water and carbon dioxide 1n a

mixing chamber of a frozen carbonated beverage machine, said

apparatus comprising: a first transducer that measures the

p—

pressure of carbon dioxide being injected into the mixing

i

chamber: a second transducer that measures the pressure O:

the frozen carbonated beverage product in the mixing

chamber; a programmable memory device employing an algorithm

which determines a low set point pressure value for the

mixing chamber and a high set point pressure value for the

mixing chamber based upon the pressure of carbon dioxide

being injected into the mixing chamber; at least one control

g—

valve that controls the injection of one or more of the

ingredients into the mixing chamber; and a processor that

receives inputs from the first transducer and the second
transducer and communicates with the programmable memory

device and the at least one control valve.

In accordance with yet another aspect of the
present invention, there is provided a method for
controlling the consistency and quality of a frozen

carbonated beverage product made by mixing several
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ingredients including syrup, water and carbon dioxide in a

g,
p—

mixing chamber of a frozen carbonated beverage machine, said

method comprising the steps of: measuring the pressure of
carbon dioxide being injected into the mixing chamber;
selecting a low set point pressure value for the mixing
chamber and a high set point pressure value for the mixing
chamber based on the pressure of carbon dioxide beilng
injected into the mixing chamber; measuring the pressure of
the frozen carbonated beverage product in the mixing
chamber:; and injecting one or more of the ingredients 1nto

the mixing chamber when the pressure in the mixing chamber

is below the low set point pressure value and cutting off

go—
p—

the supply of one or more of the ingredients to the mixing

chamber when the pressure in the mixing chamber is above the

high set point pressure value.

In accordance with still another aspect of the

present invention, there is provided an apparatus for

controlling the consistency and quality of a frozen beverage
product made by mixing several ingredients including syrup,
water and carbon dioxide in a mixing chamber of a frozen
carbonated beverage machine having multiple mixing chambers,
said apparatus comprising: means for measuring the pressure
of carbon dioxide being injected into each of the mixing

chambers: means for selecting low set point pressure values

for each of the mixing chambers and high set poilnt pressure
values for each of the mixing chambers based upon the
pressure of carbon dioxide being injected 1nto the mixing
chambers: means for measuring the pressure of the Irozen
beverage product in each of the mixing chambers; and means
for controlling the injection of the ingredients 1into each

of the mixing chambers, said control means operating to

13

inject one or more of the ingredients 1nto one or more OL

the mixing chambers when the pressure 1n the one oOr more
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mixing chambers is below the low set point pressure value

1l

and cutting off the supply of one or more of the 1ngredients
into the one or more mixing chambers when the pressure 1n
the one or more mixing chambers is above the high set point

pressure value.

Other aspects and advantages of the present invention will become apparent upon
reading the following detailed description and upon reference to the drawings in which:

FIG. 1 is a schematic diagram of the basic componehts of a frozen carbonated
beverage machine according to the present invention.

FIG. 2A 1s a detailed diagram of one embodiment of a process tlow block according to

the present invention.

FIG. 2B is a detailed diagram of another embodiment of a process flow block

according to the present invention.

" FIG. 3 is a representational flow path showing the flow of one of the ingredients

through the process flow block shown 1n FIG. 2A.

FIG. 4 is a representational flow path showing the flow of a solution containing a
mixture of syrup and water through one of the secondary flow blocks according to the pfesent
invention.

FIG. 5A 1s a schematic diagram of a control circuit which controls the flow of

ingredients into the mixing chambers in the embodiment of the present invention shown i1n

FIG. 2A.
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FIG. 5B is a schematic diagram of a control circuit which controls the flow of
ingredients into the mixing chambers in the embodiment of the present invention shown in
FI1G. 2B.

Turning now to the drawings and referring initially to FIG. 1, a system diagram of a
frozen carbonated beverage machine according to the present invention is shown generally by
reference numeral 10. The system 10 includes an ingredient supply source 12, a control
circuit 14, a process flow block 16, a pair of mixing chambers 18 and 20 and a refrigeration
system 22. The ingredient supply source 12 includes a water supply tank 24, a pair of syrup
supply tanks 26 and 27 (for two different flavors) and a carbon dioxide tank 28.

Water is supplied from the water supply tank 24 to the process flow block 16 via a
supply hose 30 which via a "T" connector 31 branches off into two separate supply hoses 32
and 34, as shown in FIG. 2A. Supply hose 32 feeds into the left side of the process flow
block 16, while supply hose 34 feeds into the right side of the process flow block 16, as
shown in FIG. 2A. As will be further explained below, the left side of the process tlow block
16 controls the flow of the ingredients into the mixing chamber 18 and the right side of the
process flow block 16 controls the flow of the ingredients into the mixing chamber 20.

The supply hose 32 is mounted to the process flow block 16 via a coupling 36 which
is press-fit into an inlet formed in the process flow block, as shown in FIG. 2A. Similarly, the
supply hose 34 is mounted to the process flow block 16 via a coupling 38 which is also press-
fit into an inlet formed in the process flow block. The water exits the process tlow block 16
via outlets which are disposed on an adjacent face of the process tlow block at an angle of 90
degrees. A transducer 40 is mounted on the right side of the process flow block 16 to monitor
the pressure of the water flowing through the process flow block 16. Since the water 1s being
supplied to the block 16 from the same source, only one transducer i1s needed. As those of
ordinary skill in the art will appreciate, the transducer 40 could alternatively be placed on the
left side of the process flow block 16.

The flow of the water through the process flow block 16 can best be seen in FIG. 3.
The flow of the water on the right side of the process flow block 16 1s illustrated, because as
will be seen, this same flow arrangement is used for the flow of the other ingredients through
the flow block 16. The water enters the process flow block 16 through an inlet 42. It then

travels through flow channel 44 which branches off into flow channels 46 and 47. The water
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exits the process flow block 16 through an outlet 48 which is disposed at the end of flow
channel 46. The flow channel 47 leads to an outlet 50. The transducer 40 1s mounted to the
process flow block 16 adjacent the outlet 50. This placement of the transducer 40 allows it to
read the pressure of the water flowing through the process flow block 16.

Returning to FIG. 2A, the water flows out of the process flow block 16 and 1into tubes
52 and 54. The tube 52 is disposed on the left side of the process flow block 16 and the tube
54 is disposed on the right side of the process flow block. A pair of couplings 56 and 58
connect the tubes 52 and 54, respectively, to the process flow block 16. The couplings 56 and
58 are preferably press-fit into the block 16.

Syrup No. 1 is supplied from syrup supply tank 26 to the process flow block 16 via a
supply hose 60 which feeds into the left side of the process flow block 16. Syrup No. 2 is
supplied from syrup supply tank 27 to the process flow block 16 via a supply hose 62 which
feeds into the right side of the process flow block. The supply hose 60 1s mounted to the
process flow block 16 via a coupling 64 which is press-fit into an inlet formed in the process
flow block. Similarly, the supply hose 62 is mounted to the process flow block 16 via a
coupling 66 which is also press-fit into an inlet formed in the process flow block. The syrups
exit the process flow block 16 via outlets which are disposed on the adjacent face of the flow
block at an angle of 90 degrees. A transducer 68 is mounted on the left side of the process
flow block 16 to monitor the pressure of the syrup No. 1 flowing through the process flow
block 16 and a transducer 70 is mounted on the right side of the process flow block 16 to
monitor the pressure of syrup No. 2 flowing through the process flow block.

As syrup No. 1 exits the process flow block 16 through the outlet 1t enters a tube 72.
The tube 72 is mounted to the process flow block 16 via a coupling 74 which 1s pretferably
press-fit into the process flow block. Similarly, as syrup No. 2 exits the process flow block 16
through the outlet it enters a tube 76. The tube 76 is also mounted to the process tlow block
via a coupling 78 which is preferably press-fit into the block.

A pair of brix adjusters 80 and 82 are attached to the tubes 72 and 76, respectively.
The brix adjusters 80 and 82 control the amount of syrup that is mixed with the water. These
devices are manually adjusted. Since they are well known in the art, they will not be further

described herein.
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After syrup No. 1 passes through the brix adjuster 80, it passes through a tube 84 to a
check valve 86 which prevents the syrup from flowing back into the brix adjuster 80, 1.e., it is
a one-way directional valve. After syrup No. 1 passes through the check valve 86, it passes
through a tube 88 which is coupled to tube 52 via a coupling 89. At the point where tubes 52
and 88 join, the syrup No. 1 mixes with the water being supplied to the left side of the process
flow block 16. Similarly, after syrup No. 2 passes through the brix adjuster 82, it passes
through a tube 90 to a check valve 92 which prevents the syrup from flowing back into the
brix adjuster 82. After syrup No. 2 passes through the check valve 92 it passes through a tube
94 which is coupled to tube 54 via a coupling 95. At the point where tubes 54 and 94 join, the
syrup No. 2 mixes with the water being supplied to the right side of the process tflow block 16.

A pair of solenoids 96 and 98, which are activated by the control circuit 14, as will be
further explained below, control the flow of the syrup/water mixtures into the mixing
chambers 18 and 20. The solenoid 96 controls the flow of the syrup No. 1/water mixture in
mixing chamber 18 and the solenoid 98 controls the flow of the syrup No. 2/water mixture
into mixing chamber 20.

When the solenoids 96 and 98 are instructed to open, the syrup/water mixtures flow
into secondary flow blocks 100 and 102, via tubes 104 and 106, respectively, which are
mounted to the flow blocks 100 and 102 via press-fit couplings 105 and 107, respectively. It
should be understood that each of the solenoids 96 and 98 i1s independently controlled.
Sample valves 108 and 110 are provided at the secondary flow blocks 100 and 102,
respectively, for sampling the syrup/water mixtures. The taste of the mixtures can be varied
by adjusting the brix adjusters 80 and 82. .

The flow path of the syrup No. 1/water mixture through the secondary flow block 100
1s shown in greater detail in FIG. 4. Since the secondary flow blocks 100 and 102 are
identical, only the detail of one of the blocks will be illustrated. The syrup No. 1/water
mixture enters the secondary flow block 100 via tube 104. Once inside the secondary flow
block 100, the syrup No. 1/water mixture flows through a flow channel 114 which branches
off into two separate flow channels 116 and 118. Flow channel 116 directs the syrup No.
1/water mixture out of the secondary flow block 100 into a tube 120 which in turn delivers the
mixture to the process flow block 16. The tube 120 1s coupled to the secondary flow block

100 via coupling 122 which is press-fit into block 100. Flow channel 118 channels the

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

CA 02233275 1998-03-27

WO 97/12184 ' PCT/US96/15182

mixture out of the secondary flow block 100 into the atmosphere. The mixture exits the
secondary flow block 100 through exit port 124. Sample valve 108 1s disposed within flow
channel 118 and regulates the flow of the mixture out of the secondary flow block 100 into
the atmosphere. Preferably, a cup is placed beneath the exit port 124 when 1t is desired to
dispense a sample of the mixture so as to collect the sample mixture being dispensed.

Similarly, a tube 126 connected to the secondary flow block 102 via press-fit coupling
127 transfers the syrup No. 2/water mixture from the secondary flow block 102 to the process
flow block 16, as shown in FIG. 2A. The tubes 120 and 126 are mounted to the process flow
block 16 via couplings 128 and 130, respectively, which are press-fit into inlet ports in the
process flow block.

The syrup No. 1/water mixture exits the process flow block 16 through an exit port
which is disposed on the face of the process flow block adjacent to the inlet port at an angle of
90 degrees. A hose 132, which is coupled to the process flow block 16 via a press-fit
coupling 133, delivers the syrup No. 1/water mixture from the process flow block to the
mixing chamber 18 as further described below.

The syrup No. 2/water mixture also exits the process flow block 16 through an exit
port which is disposed on the face of the process flow block adjacent to the inlet port at an
angle of 90 degrees. Similarly, a hose 134, which is coupled to the process flow block 16 via
a press-fit coupling 135, delivers the syrup No. 2/water mixture from the process flow block
to the mixing chamber 20.

A pair of transducers 136 and 138 are mounted to the process flow block 16 to
monitor the respective pressures of the syrup No. 1/water mixture and the syrup No. 2/water
mixture flowing through the process flow block.

Carbon dioxide is supplied from the carbon dioxide supply tank 28 to the process flow
block 16 via a supply hose 140. The carbon dioxide supply hose 140 feeds into the center of
the process flow block 16. The supply hose 140 is mounted to the process flow block 16 via a
coupling 142 which is press-fit into an inlet formed in the process flow block. The carbon
dioxide exits the process flow block 16 via an outlet which is disposed on the adjacent face of
the flow block at an angle of 90 degrees. A transducer 144 is mounted on the process flow
block 16 in the manner previously described to monitor the pressure of the carbon dioxide

flowing into the process flow block 16 from the supply tank 28.
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After the carbon dioxide exits the process flow block 16 it tlows to a CO2 regulator
valve 146 via a tube 148 which is mounted to the process flow block 16 via a press-fit
coupling 143 and coupled to the CO2 regulator valve via a coupling 145. The CO2 regulator
valve 146 can be manually adjusted and 1s provided to adjust the pressure of the carbon
dioxide which is supplied to the mixing chambers 18 and 20. The pressure of the carbon
dioxide flowing into the process flow block 16 from the carbon dioxide supply tank is
approximately 60-70 psi. The pressure of the carbon dioxide being supplied to the mixing
chambers 18 and 20 should be approximately 30-40 psi1 for normal overrun and product
consistency. The CO?2 regulator valve 146 is used to set this pressure. A control nob 147 on
the CO2 regulator 146 1s used to adjust the pressure. A gauge 149 is provided for displaying
the pressure of the carbon dioxide exiting the CO2 regulator valve 146. ‘

The reduced pressure carbon dioxide exits the CO2 regulator valve 146 via two
separate paths both of which deliver the carbon dioxide back to the process flow block 16.
Path No. 1 delivers the carbon dioxide to the left side of the process flow block 16 via a
copper tube 150 which is coupled to the process flow block and the COZ2 regulator valve 146
via couplings 151 and 152 respectively. Path No. 2 delivers the carbon dioxide to the right
side of the process flow block 16 via a copper tube 153 which is coupled to the process tlow
block and the CO2 regulator valve 146 via press-fit couplings 154 and 155, respectively. The
reduced carbon dioxide exits the process flow block 16 via a pair of outlets which are
disposed on the adjacent face of the flow block at an angle of 90 degrees.

A transducer 156 is mounted on the right side of the process tlow block 16 in the flow
path through which the carbon dioxide traveling along Path No. 2 flows. The transducer 156
is mounted i1n the manner previously described and monitors the pressure of the carbon
dioxide flowing into the mixing chambers 18 and 20. Since the pressure of the reduced
pressure carbon dioxide 1s the same along both Path No. 1 and Path No. 2, only one transducer
is needed. As those of ordinary skill in the art will appreciate, the transducer 156 could

alternatively be mounted on the left side of the process flow block 16 in tlow Path No. 1.

A pair of solenoids 157 and 158 are mounted at the exit ports of the process flow
block 16 where the low pressure carbon dioxide exits the process flow block. The solenoids

157 and 158 control the supply of the reduced pressure carbon dioxide into the mixing

chambers 18 and 20, respectively. As will be further explained below the control circuit 14
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controls the activation of the solenoids 157 and 158. A check valve 355 1s coupled to the
solenoid 157 via a tube 159. A hose 160 1s in turn coupled to the check valve 355 and
delivers the reduced pressure carbon dioxide from the left side of the process flow block 16 to
the mixing chamber 18. Simuilarly, a check valve 161 1s coupled to the solenoid 158 via a tube
162. A hose 163 1s in turn coupled to the check valve 161 and delivers the reduced pressure
carbon dioxide from the right side of the process flow block 16 to the mixing chamber 20.
More precisely, the hose 160 connects with the hose 132, which delivers the combined
syrup No.l/water mixture to the mixing chamber 18, at a "T" connector 164. The syrup No.
l/water mixture combines with the reduced pressure carbon dioxide at the "T" connector 164
so that the combined syrup No. 1/water/reduced pressure carbon dioxide mixture is delivered
to the mixing chamber 18 via hose 166, as shown in FIG. 2A. The "T" connector 164
therefore joins the hoses 132, 160, and 166 together. The hose 166 is coupled to an expansion
chamber 168 (shown in FIG. 1) which accumulates excess product when the pressure in the

mixing chamber rises above a certain point. ‘I'he expansion chamber 168 operates to

moderate the pressure 1n the mixing chamber 18 so that it does not get too high. A hose 170
delivers the mixture from the expansion chamber 168 to -the mixing chamber 18. The
couplings of the hoses 166 and 170 to the expansion chamber 168 and the mixing chamber 18
are well known 1n the art.

Similarly, the hose 163 connects with the hose 134, which delivers the combined
syrup No. 2/water mixture to the mixing chamber 20, at a "T" connector 172, as shown in
FIG. 2A. The syrup No. 2/water mixture combines with the reduced pressure carbon dioxide

at the "T" connector 172 so that the combined syrup No. 2/water/reduced pressure carbon

dioxide mixture is delivered to the mixing chamber 20 via hose 174. The "T" connector
therefore joins the hoses 134, 163, and 174 together. The hose 174 is coupled to an expansion
chamber 176 (shown in FIG. 1) which is identical to expansion chamber 168. A hose 178

delivers the mixture from the expansion chamber 176 to the mixing chamber 20. The
couplings of the hoses 174 and 178 to the expansion chamber 176 and the mixing chamber 20
are well known 1n the art.

The preterred materials and components are also follows: All the tubes are made of a
stainless steel, except tubes 148, 150 and 153 which are made of copper. The process flow

block 16 and the secondary flow blocks 100 and 102 are formed of a plastic material,
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preferably Delrin®. The pressure transducers are preferably Motorola part no. MPX2700D;
the solenoids are preferably selected from the following: ALCO part no. 204CD 1/48 5/32 -
AMS 24/50-60, or Sirai Electromeccanica S.R.L. part nos. L171-B13-Z 723A-24 VAC/60
and PL171-B13-Z723A-24VAC/60. The CO2 regulator vaive 146 1s preferably a Wilkerson
part no. RO4-01N0O. All press-fit couplings are preterably 1/4" stainless steel fittings
manufactured by Chudnow Manufacturing. All hoses are preferably 1/4" vinyl tubing with
stainless steel braid coating (part no. AV4) manufactured by Chudnow Manufacturing. The
brix valves are preferably part no. 310-198-133 manutactured by the Cornelius company. The
check valves are preferably 1/4" stainless steel ball check valves (part no. S470-44)
manufactured by Chudnow Manufacturing.

At the heart of the process control is the control circuit 14. A detailed schematic
drawing of the control circuit 14 is shown in FIG. 5SA. The control circuit 14 includes a CPU
(central processing unit) 200, an EPROM (Erasable Programmable Read Only Memory) 202,
and a series of inputs and outputs. The CPU 200 and the EPROM 202 are connected to one
anothet via communication lines 204 and 206. The CPU 200 1s preferably Motorola part no.

68HC811 and the EPROM is preferably SGS Thompson part no. M27/C512. The 1nputs 1nto
the CPU 200 include pressure readings from the transducers 40, 68, 70, 136, 138, 144 and 156
and the outputs include control signals to the solenoids 96, 98, 157 and 158. The pressure
transducers 40, 68, 70, 136, 138, 144, and 156 are connected to the CPU 200 wvia
communication lines 208, 210, 212, 214, 216, 218, and 220, respectively. The solenoids 96,
98, 157, and 158 are connected to the CPU 200 via communication lines 222, 224, 226, and
228, respectively. The CPU 200 receives numerous other inputs including motor loads and
temperature readings and transmits numerous other output signals including compressor
on/off instructions, condenser on/off instructions, mixing motor on/off instructions which are
not directly relevant to the present invention and therefore will not be discussed further
herein.

The transducers 40, 68, 70, and 144 measure the pressures of the water, syrup No. 1,
syrup No. 2, and carbon dioxide, respectively, being supplied to the system. The CPU 200
monitors these readings to determine whether any of the corresponding supply tanks 24, 26,
27, or 28 need to be replaced. More specifically, the CPU 200 shuts the machine down 1f the

pressure of any of the ingredients flowing into the process flow block 16 drops below a
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certain low set point value, e.g., 45 psi, which can be selected by the operator. The set point
values can be inputted by the operator via a keypad (not shown). As the machine 1s shut
down, the operator is informed via a visual display panel (not shown) that the depleted
ingredient(s) needs to be replaced. After the depleted ingredient(s) is replenished and once all
the supply pressures reach a certain high set point value, e.g., 50 psi, again selectable by the
operator, the CPU 200 turns the machine back on.

A description of the process flow follows. For simplicity sake, the process will be
described only with respect to the flow of ingredients into the mixing chamber 18. First, all
the settings in the system must be adjusted. This is done by setting the CO2 regulator valve
146 to the desired pressure, which is typically around 35 psi, and by setting the brix adjuster
80 so that the syrup content is at the desired sweetness. The adjustment of the CO2 regulator
valve 146 controls the quality of the final product so that: the higher the setting is, the higher
the overrun will be, and thus the lighter the product will be; and the lower the setting 1s, the
lower the overrun will be, and thus the heavier and more liquidy the product will be. Setting
the CO2 regulator valve 146 to about 35 psi produces an overrun of approximately 100%.

Once the adjustments have been made the system is ready to run. First, the CPU 200
instructs the solenoids 96 and 157 to open via communication lines 222 and 226 (shown in
FIG. 5A) so that the syrup No.1/water mixture and the carbon dioxide can be supplied to the
mixing chamber 18. The solenoids 96 and 157 remain open until instructed by the CPU 200
to close. The CPU 200 instructs the solenoids 96 and 157 to close when the pressure 1n the
mixing chamber 18 reaches a high set point pressure value. The CPU 200 determines the
pressure in the mixing chamber 18 by reading the pressure measured by the transducer 136,
which because it is in a line that communicates directly with the mixing chamber 18, provides
a reading of the chamber pressure. The reading from the transducer 136 1s communicated to
the CPU via communication line 214.

A major departure of the present invention from the prior art is that it sets the high and
low set point pressure values for the chamber pressure based upon the pressure of the carbon
dioxide leaving the CO2 regulator valve 146. For example, if the pressure of the carbon
dioxide is 35 psi, the EPROM 202, which employs an algorithm for determining a low set
point pressure value and a high set point pressure value, as explained above, will set the high

pressure set point at 32 psi and the low pressure set point at 30 psi. Based upon these settings
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which are communicated to the CPU 200 from the EPROM 202 via communication line 206,
the CPU 200 instructs the solenoids 96 and 157 to open or close depending upon whether the
pressure in the mixing chamber 18 is below 30 psi or above 32 psi, respectively. By tying the
high and low set point pressure values to the pressure of the carbon dioxide leaving the CO2
regulator valve 146, the consistency of the product is always maintained. If the pressure of
the carbon dioxide fluctuates, as it often does due to inaccuracies in the CO2 regulator valve
146, or the supply line pressure, the amount of syrup/water mixture will accordingly be vaned
and thus maintain the appropriate balance. As will be appreciated by those of ordinary skill in
the art, other set point pressure values may be chosen, those discussed herein are merely for
exemplary purposes.

The prior art machines use a pressure switch disposed within the mixing chamber to
control the amount of syrup/water mixture and carbon dioxide that i1s injected into the
chamber. The drawback of this solution is that the pressure switch is set to a fixed value and
thus does not take into account fluctuations in the pressure of the carbon dioxide exiting the
CO2 regulator. These pressure fluctuations can be as large as 40 psi. The result 1s that with
these prior art machines, the product becomes too liquidy or too icy if the regulated pressure
exiting the CO2 regulator varies too much from its preset value.

Another advantage of the present invention is that the quality of the product can be
readily changed without changing the consistency of the product. Simply by increasing the
setting on the CO?2 regulator to a higher pressure, the overrun can be increased, which results
in a foamier/lighter product. Similarly, by decreasing the setting on the CO2 regulator to a
lower pressure, the overrun can be decreased, which results in a more liquidy/heavier product.
The consistency of the product, however, is maintained because the EPROM 202
commensurately raises (or lowers as the case may be) the set points for the chamber pressure
and communicates these changes to the CPU 200 which instructs the solenoid 96 to increase
(or decrease) the syrup/water mixture so that it is balanced with the increased (or decreased)
carbon dioxide supplied to the chamber. If the carbon dioxide setting on the CO2 regulator 1s
increased or decreased on a prior art machine, the syrup/water mixture 1s commensurately
decreased or increased to maintain the pressure in the chamber within the preset range. Thus,

however, results in a product which is much too icy or much too liquidy.
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As those of ordinary skill in the art will appreciate, the injection of the ingredients into
the mixing chamber 20 is controlled identically to the way it is for the mixing chamber 18.

In an alternate embodiment, the pressure of the carbon dioxide being mnjected into
each of the mixing chambers 18 and 20 may be individually adjusted, 1.e., the pressure of
carbon dioxide being injected into mixing chamber 18 may be set to a certain value and the
pressure of the carbon dioxide being injected into mixing chamber 20 may be set to a different
value. This is accomplished using two separate CO2 regulator valves 246A and 246B, as
shown 1n FIG. 2B.

In this alternate embodiment, carbon dioxide is supplied to the process flow block 16
via supply hose 140. The carbon dioxide exits the process flow block 16 and enters "T" tube
248 which is preferably formed of copper and is mounted to the process tflow block 16 via a
press-fit coupling 243 and coupled to CO2 regulator valves 246A and 246B via couplings
245. The "T" tube 248 divides the high pressure carbon dioxide into two separate paths. Path
No. 1 leads to the CO2 regulator valve 246A which is disposed on the left side of process
flow block 16, and Path No. 2 leads to the CO2 regulator valve 246A which 1s disposed on the
right side of the process flow block 16.

The CO2 regulator valve 246A is provided with a control nob 247A which 1s used to
adjust the pressure of the carbon dioxide being supplied into the mixing tank 18. It 1s also
provided with a gauge 249A which displays the pressure of the carbon dioxide exiting the
CO2 regulator valve 246A. Similarly, the CO2 regulator 246B is provided with a control nob
247B which is used to adjust the pressure of the carbon dioxide being supplied into the
mixing tank 20. It is also provided with a gauge 249B which displays the pressure of the
carbon dioxide exiting the CO2 regulator valve 246B.

The lower pressure carbon dioxide is delivered from the CO2 regulator 246A back to
the process flow block 16 via copper tube 250 which is coupled to the CO2 regulator 246A
with coupling 252 and mounted to the process flow block via press-fit coupling 251.
Similarly, the lower pressure carbon dioxide is delivered from the CO2 regulator valve 246B
back to the process flow block 16 via copper tube 253 which is coupled to the CO2 regulator
valve 246B via coupling 254 and mounted to the process flow block via press-fit coupling

255. Once the low pressure carbon dioxide exits the process flow block 16, 1t is delivered to
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the mixing chambers 18 and 20 via the same means discussed with respect to the embodiment
in FIG. 2A.

Pressure transducers 244, 256 and 258 are provided for measuring the pressures of the
high pressure carbon dioxide being supplied into the process flow block 16, and the two
distinct low pressure carbon dioxides exiting the process flow block, respectively. The
pressure transducers 244, 256 and 258 are connected to the CPU 200 via communication lines
260, 262 and 264, respectively, as shown in FIG. 5B. The reading from pressure transducer
244 is used by the CPU 200 to determine when the pressure of carbon dioxide being supplied
to the process flow block 16 is too low, e.g., below 45 psi, thereby indicating that the supply
tank 28 needs to be replaced or refilled as explained above. The readings from the
transducers 256 and 258 are used to determine the low set point values and high set point

values for the pressure in the mixing chambers 18 and 20, respectively, as also explained

above.

With the embodiment shown in FIG. 2B, two different products can be dispensed from
the same machine, i.e., two products having different qualities can be dispensed from the
same machine. For example, one product can be dispensed which has a high overrun, e.g.,
over 100%, while at the same time another product can be dispensed which has a low overrun,
e.g., 20% or less. This latter product is generally referred to as a frozen uncarbonated
beverage. The machine just described therefore can inject more carbon dioxide into one of
the mixing chambers than the other. This is accomplished because separate CO2 regulator
valves 246A and 246B are used for each of the mixing chambers 18 and 20. More
specifically, a product having a high overrun can be produced 1n mixing chamber 18 by
adjusting the control nob 247A to a high setting, e.g., 35 psi or greater, and a product having a
low overrun can be produced in mixing chamber 20 by adjusting the control nob 247B to a
low setting, e.g., less than 20 psi.

Accordingly, as will be appreciated by those of ordinary skill in the art, a frozen
beverage machine incorporating the process flow system shown in FIG. 2B can produce two
different (or identical) frozen carbonated beverage products, one frozen carbonated beverage
product and one frozen uncarbonated beverage product, or two different (or identical) frozen

uncarbonated beverage products and thus is very versatile.
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As will be also appreciated by those of ordinary skill in the art, the CO2 regulator in
either embodiment can be adjusted so as to increase or decrease the amount of carbon dioxide
being injected into the mixing chambers simply be turning the control nob. Accordingly, the
overrun can be varied merely by raising or lowering the adjustment on the CO2 regulator.
The CPU 200, in conjunction with the EPROM 202, then automatically readjusts the high and
low set point pressure values for the pressure in the mixing chamber to maintain a balance in
the system and produce a product of corresponding higher or lower overrun.

Those skilled in the art who now have the benefit of the present disclosure will
appreciate that the present invention may take many forms and embodiments. For example,
the frozen carbonated beverage machine according to the present invention may employ a
greater or lesser number of mixing chambers. The components of the system would have to
be modified accordingly, but would employ the same basic principles as those of ordinary
skill in the art will appreciate. Furthermore, the number of solenoids and transducers can be
varied, i.e., more or less components may be provided. For example, a separate solenoid can
be provided for controlling the injection of each of the ingredients into each mixing chamber,
i.e., three separate solenoids can be provided (one for each of the three ingredients) rather than
the two disclosed herein (one for the carbon dioxide and one for the water/syrup mixture).
Or, only one solenoid can be provided which controls the injection of all three ingredients nto
each mixing chamber. It is intended that the embodiments described herein should be
illustrative only, and not limiting of the present invention. Rather, 1t is intended that the
invention cover all modifications, equivalents and alternatives falling within the spirit and

scope of the invention as defined by the appended claims.
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CLAIMS:
1. An apparatus for controlling the consistency and quality of a frozen carbonated

beverage product made by mixing several ingredients including syrup, water and carbon
dioxide in a mixing chamber of a frozen carbonated beverage machine, said apparatus
comprising:

means for measuﬁng the pressure of carbon dioxide being 1njected into the
mixing chamber;

means for selecting a low set point pressure value for the mixing chamber and
a high set point pressure value for the mixing chamber based upon the pressure of carbon
dioxide being injected into the mixing chamber;

means for measuring the pressure of the frozen carbonated beverage product in
the mixing chamber; and

means for controlling the injection of the ingredients into the mixing chamber,
said control means operating to inject one or more of the ingredients into the mixing chamber
when the pressure in the mixing chamber is below the low set point value and cutting off the
supply of one or more of the ingredients into the mixing chamber when the pressure in the

mixing chamber is above the high set point pressure value.

2. The apparatus for controlling the consistency and quality of a frozen
carbonated beverage product according to claim 1, further comprising a process flow block

that controls the flow of the ingredients from ingredient supply sources into the mixing

chamber.

3. The apparatus for controlling the consistency and quality of a frozen
carbonated beverage product according to claim 2, further comprising means for measuring
the pressures of each of the ingredients being supplied to the process flow block and means
for shutting down the machine when any of the pressures of any of the ingredients reaches a

predetermined low set point pressure value.

SUBSTITUTE SHEET (RULE 26)



1l

10

15

20

25

30

CA 02233275 1998-03-27

WO 97/12184 5 PCT/US96/15182
- 19 -

4. The apparatus for controlling the consistency and quality of a frozen
carbonated beverage product according to claim 3, wherein all of the measuring means

include transducers that are mounted on the process flow block.

5. The apparatus for controlling the consistency and quality of a frozen
carbonated beverage product according to claim 1, further comprising means for adjusting the

pressure of carbon dioxide being injected into the mixing chamber.

6. The apparatus for controlling the consistency and quality of a frozen
carbonated beverage product according to claim 4, wherein the adjusting means includes a

CO2 regulator valve.

7. The apparatus for controlling the consistency and quality of a frozen
carbonated beverage product according to claim 1, wherein the control means includes a
processor which receives inputs from both of the measuring means and at least one control
valve which is in communication with the processor, the processor instructing the at least one
control valve to open when the pressure in the mixing chamber 1s below the low set point
pressure value and to close when the pressure in the mixing chamber 1s above the high set

point pressure value.

8. The apparatus for controlling the consistency and quahity of a frozen
carbonated beverage product according to claim 6, wherein the processor includes a central
processing unit and the at least one control valve includes a pair of solenoids, one of the pair
controlling the flow of the carbon dioxide into the mixing chamber and the other of the pair

controlling the flow of a solution containing a mixture of the syrup and water.

9. The apparatus for controlling the consistency and quality of a frozen
carbonated beverage product according to claam 1, wherein the selecting means includes a
processor that receives inputs from both measuring means and a programmable memory
device in communication with said processor that employs an algorithm for determining the

low set point pressure value and the high set point pressure value.
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10. The apparatus for controlling the consistency and quality of a frozen
carbonated beverage product according to claim 9, wherein the processor includes a central
processing unit and the programmable memory device includes an erasable programmable

read only memory device.

11. The apparatus for controlling the consistency and quality of a frozen
carbonated beverage product according to claim 1, further comprising means for increasing or
decreasing the pressure of carbon dioxide being injected into the mixing chamber and
correspondingly controlling the amount of other ingredients being injected into the mixing

chamber, resulting in higher or lower chamber pressures and levels of overrun.

12.  An apparatus for controlling the consistency and quality of a frozen carbonated
beverage product made by mixing several ingredients including syrup, water and carbon
dioxidé in a mixing chamber of a frozen carbonated beverage machine, said apparatus
comprising:

a first transducer that measures the pressure of carbon dioxide being injected
into the mixing chamber;

a second transducer that measures the pressure of the frozen carbonated
beverage product in the mixing chamber;

a programmable memory device employing an algorithm which determines a
low set point pressure value for the mixing chamber and a hagh set point pressure value for the
mixing chamber based upon the pressure of carbon dioxide being injected into the mixing
chamber;

at least one control valve that controls the injection of one or more of the
ingredients into the mixing chamber; and

a processor that receives inputs from the first transducer and the second
transducer and communicates with the programmable memory device and the at least one

control valve.
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13. The apparatus for controlling the consistency and quality of a frozen
carbonated beverage product according to claim 12, wherein the processor instructs the at
least one control valve to open so as to inject the mixing chamber with one or more of the
ingredients when the pressure in the mixing chamber 1s below the low set point pressure value
and to close so as to cut off the supply of one or more of the ingredients to the mixing

chamber when the pressure in the mixing chamber is above the high set point pressure value.

14. The apparatus for controlling the consistency and quality of a frozen
carbonated beverage product according to claim 12, further comprising a process flow block
that controls the flow of the ingredients from ingredient supply sources into the mixing

chamber.

15. The apparatus for controlling the consistency and quality of a frozen
carbonated beverage product according to claim 14, wherein the first and second transducers

are mounted on the process flow block.

16. The apparatus for controlling the consistency and quality of a frozen
carbonated beverage product according to claim 12, further compnsing a CO2 regulator valve

for adjusting the pressure of carbon dioxide being injected into the mixing chamber.

17. The apparatus for controlling the consistency and quality of a frozen
carbonated beverage product according to claim 12, wherein the at least one control valve
includes a pair of solenoids, one of the pair controlling the flow of the carbon dioxide into the
mixing chamber and the other of the pair controlling the flow of a solution comprising a

mixture of the syrup and the water into the mixing chamber.

18. A method for controlling the consistency and quality of a frozen carbonated
beverage product made by mixing several ingredients including syrup, water and carbon
dioxide in a mixing chamber of a frozen carbonated beverage machine, said method

comprising the steps of:
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measuring the pressure of carbon dioxide being injected into the mixing
chamber;

selecting a low set point pressure value for the mixing chamber and a high set
point pressure value for the mixing chamber based on the pressure of carbon dioxide being
injected into the mixing chamber;

measuring the pressure of the frozen carbonated beverage product in the
mixing chamber; and

injecting one or more of the ingredients into the mixing chamber when the
pressure in the mixing chamber is below the low set point preésure value and cutting off the
supply of one or more of the ingredients to the mixing chamber when the pressure 1n the

mixing chamber is above the high set point pressure value.

19. The method for controlling the consistency and quality of a frozen carbonated
beverage product according to claim 18, further comprising the step of controlling the flow of

the ingredients from ingredient supply sources into the mixing chamber.

20. The method for controlling the consistency and quality of a frozen carbonated
beverage product according to claim 18, further comprising the step of adjusting the pressure

of carbon dioxide being supplied to the mixing chamber.

21.  The method for controlling the consistency and quality of a frozen carbonated
beverage product according to claim 18, further comprising the step of measuring the
pressures of each of the ingredients being supplied to the mixing chamber from ingredient

supply sources.

22. The method for controlling the consistency and quality of a frozen carbonated
beverage product according to claim 21, further comprising the step of shutting off the
machine when the pressure of any of the ingredients being supplied to the mixing chamber

from the ingredient supply sources drops below a low set point pressure value.
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23. The method for controlling the consistency and
quality of a ftrozen carbonated beverage product according to
claim 22, further comprising the steps of replenishing the
ingredient whose pressure dropped below the low set point

5 pressure value and turning on the machine when the pressure

==
p—

oL

all the i1ngredients being supplied to the mixing chamber

from the i1ngredient supply sources reaches a high set point

pressure value.

24 . An apparatus for controlling the consistency and
10 qguality of a frozen beverage product made by mixing several
ingredients including syrup, water and carbon dioxide 1n a

mixing chamber of a frozen carbonated beverage machine

having multiple mixing chambers, said apparatus comprising:

means for measuring the pressure of carbon dioxide

15 being injected into each of the mixing chambers;

means for selecting low set point pressure values
for each of the mixing chambers and high set point pressure
values for each of the mixing chambers based upon the

pressure of carbon dioxide being i1njected into the mixing

20 chambers;

means for measuring the pressure of the frozen

beverage product in each of the mixing chambers; and

means for controlling the injection of the
ingredients i1nto each of the mixing chambers, said control
25 means operating to i1nject one or more of the i1ngredients
into one or more of the mixing chambers when the pressure 1in
the one or more mixing chambers 1s below the low set point
pressure value and cutting off the supply of one or more of
the i1ngredients 1nto the one or more mixing chambers when

30 the pressure in the one or more mixing chambers 1s above the

high set point pressure value.
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25. The apparatus for controlling the consistency and

quality of a frozen beverage according to claim 24, wherein

!

the frozen beverage machine has two mixing chambers, each O:

which is injected with carbon dioxide at a different

pressure.

26. The apparatus for controlling the consistency and

quality of a frozen beverage according to claim 25, whereiln
the pressure of carbon dioxide being injected into one
mixing chamber is 30 psi or greater, and the pressure of

carbon dioxide being injected into the other mixing chamber

is 20 psi or less.
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