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FOOD DISPENSING MACHINE
BACKGROUND

[0001]  The present disclosure relates generally to machines for dispensing food products

such as frozen beverage and dessert machines.

[0002]  Dispensing machines that providé a food product such as a beverage or dessert
from a product chamber via a dispensing valve are well known. For example, frozen
beverage machines produce a frozen beverage by freezing a mixture of ingredients such as
syrup, water and carbon dioxide in a mixing, or freezing, chamber. The freezing chamber is
typically surrounded by a coil that contains refrigerant to cause freezing of the mixture inside
to a desired level of consistency. The mixture is removed from the inner surface and mixed
by a rotating shaft driving a scraping/mixing member attached to the shaft. The frozen
mixture consistency is controlled by any of a number of methods that tums on the
refrigeration to freeze and tumns off ‘the refrigeration when the mixture reaches the desired

consistency. The product is then dispensed through a dispensing valve.

[0003]  The typical scraper/mixer used in known frozen beverage machines is rotgted by a
motor. Such rotating scraper/mixers are at times subject to “freeze-up.” This is a condition
where the semi-frozen products attach themselves to the scraper-mixer and can continue to
build until a solid cylinder is formed. This prevents mixing of the product in the freezing
chamber. Since a frozen cylinder is formed, this can also reduce the dispensing capacity of
the drink dispenser. Another problem created by the “freeze-up” is failure of the motor that
drives the rotary mixer scraper. With rotating scraper/mixers, it is also observed that the

“water-ice” freezes out first, thus attaching itself to the mixer/scraper. The remaining
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solution, since it is not as diluted with water, has an increased composition of solids and is

thus not an acceptable product to be served to the customers.

[0004] Further, food dispensing machines, such as frozen beverage dispensing machines,
typically must be cleaned and sanitized by manual disassembly and cleaning on a frequent
basis. In order to sanitize a machine, the machine must first be clean of any debris that might
harbor bacteria and might prevent a sanitizing agent from destroying the bacteria. Current
manual cleaning methods used on what is known as an “open hopper” machine, and some
sealed machines require the disassembly of all components that contact the dispensed product
so as to thoroughly clean and sanitize the freezing chamber and delivery circuits of‘the open
hopper machine. Open hopper machines typically use a premixed solution or can use a
concentrated solution that must be either refrigerated or packaged in a manner that kills all
bacteria prior to opening. Once open, some of these premixed solutions or concentrated
sélutions are subject to bacterial growths in a rapid time frame if not immediately
refrigerated. Further, the unrefrigerated areas of the machine may be susceptible to bacteria

growth when these types of solutions are used.

[0005] The manual method of cleaning and sanitizing relies upon the consistenéy of thé
persons cleaning and the rigorous compliance to the manual cleaning and sanitizing.
procedures. This is typically a problem and occurs with inconsistent results. Once cleaned, -
this can cause retention of bacteria. In addition, this cleaning must occur on a frequent basis
as often as daily. Some machines include partially automated cleaning methods, though the
automated cleaning capabilities may include significant limitations. For example, known

machines having automatic cleaning capabilities might not address cleaning of the entire
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delivery circuit, dispensing valve and freezing chamber to a degree necessary to prevent

bacteria formation and growth.
[0006] The present invention addresses shortcomings of the prior art.

SUMMARY
[0007]  Exemplary aspects of the present disclosure include a food dispensing machine
having a product chamber with a dispensing valve connected to the product chamber and
having an outlet through which a product contained in the product chamber is dispensed. The
product chamber has a cleaning solution inlet connectable to a cleaning solution supply
source for receiving cleaning solution into the product chamber. The product chamber further
includes an ingredient inlet alternatively connectable to either an ingredient supply source or
the dispensing valve outlet. When the ingredient inlet is connected to the dispensing valve
outlet, a re~circulating flow path is created, allowing for complete cleaning and sanitizing of
the product flow path. In exemplary implementations, the machine produces and dispenses a
frozen product. Thus, the product chamber may comprise a freezing chamber having a

refrigeration system operatively associated therewith for refrigerating the freezing chamber.

[0008] To facilitate the connection of the ingredient inlet to the valve, an adapter has a
first end that is connectable to the valve outlet and a second end that is connectable to the
ingredient inlet. The adapter may activate a switch device when the adapter is connected to
the valve outlet. This prevents initiating cleaning of the machine unless the adapter is
connected to the valve. The exemplary adapter further includes a device allowing flow

through the adapter in response to being connected to the ingredient inlet.

LINTFIQTANL N1£L20 A2ATIIA. 1110020..1 R 8ANTT7701 T1IR
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[0009] A mixing device is typically situated inside the product chamber. The mixing
device is driven by a motor having a controller operatively connected to the motor. If
necessary, the controller increases the motor speed when the machine is being cleaned. In
some implementations, the controller also reverses the rotation direction of the mixing device
in a predetermined manner. In still further embodiments, the mixing device may be operated
in an axial reciprocating motion. The controller also controls operation of the refrigeration
system. In certain embodiments, the refrigeration system is controlled in response to motor

power, calculated by the controller using indications of the motor voltage and current.

[0010]  The dispensing valve, which may be automatically operated by the controller in
some embodiments or manually operated in other embodiments, includes a valve body with a
valve stem attached to the valve body such that the valve stem is in a fixed position relative to
the valve body. A nozzle assembly receives the valve stem and defines the valve outlet, and
the nozzle assembly is movable with respect to the valve stem to selectively open and close
the valve. A cover plate may be affixed to the valve body so as to define an air gap between

the cover plate and the valve body to prevent condensation from forming on the valve.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011] Other objects and advantages of the invention will become apparent upon reading

the following detailed description and upon reference to the drawings in which:

[0012]  Figure 1 is a block diagram conceptually illustrating portions of a food dispensing

machine in accordance with the teachings of the present disclosure.

HOUISTON: 018520 NN 1119821 B 84077791 TIR
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[0013] Figure 2 i a perspective view of a dispensing valve in accordance with the™ " -

teachings of the present disclosure.
[0014] Figure 3 is a front view of the valve shown in Figure 2.
[0015] Figure 4 is a side section view of the valve taken along line IV shown in Figure 3.

[0016]  Figure 5 is a perspective view of a cold pack assembly in accordance with the

teachings of the present disclosure.
[0017]  Figure 6 is a front view of the cold pack assembly shown in Figure 5.

[0018] Figure 7 is a perspective view of a motor plate for mounting to the cold pack

aésembly.

[0019] Figure 8 is a block diagram conceptually illustrating portions of the food

dispensing machine.

[0020] Figure 9 is a perspective view of a beater bar in accordance with the teachings of

the present disclosure.

[0021] Figure 10 is a front view of the dispensing valve further including a sanitizing line

connected to the valve with an adaptor.

[0022] Figure 11 is a perspective view of an adapter for attaching a sanitizing line to a

dispensing valve outlet.

[0023] Figure 12 is a section view of the adapter shown in Figure 11.

HOUISTON: 016530 0I0WO: 111983941 FV 584077291 118
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[0024]  Figure 13 is a flow diagram illustrating aspects of the automated cléaning

capabilities of the food dispensing machine disclosed herein.

[0025] Figures 14A and 14B illustrate a valve having inlets for receiving multiple

flavorings.

[0026] While the invention is susceptible to various modifications and alternative forms,
specific embodiments thereof have been shown by way of example in the drawings and are
herein described in detail. It should be understood, however, that the description herein of

specific embodiments is not intended to limit the invention to the particular forms disclosed,

but on the contrary, the intention is to cover all modifications, equivalents, and alternatives

falling within the spirit and scope of the invention.

DETAILED DESCRIPTION
[0027] Tlustrative embodiments of the invention are described below. In the interest of
clarity, not all features of an actual implementation are described in this specification. It will
of course be appreciated that in the development of any such actual embodiment, numerous
implementation-specific decisions must be made to achieve the developers’ specific goals,
such as compliance with system-related and business-related constraints, which will vary

from one implementation to another. Moreover, it will be appreciated that such a

development effort might be complex and time-consuming, but would nevertheless be a

routine undertaking for those of ordinary skill in the art having the‘beneﬁt of this disclosure.

[0028] The teachings of this disclosure provide modifications and improvements to

frozen beverage machines, such as the machines and systems disclosed in U.S. Patent Nos.

HOUISTON: 016530 030WO 1112832v1 FV 5R4077201 118
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5,706,661; 5,743,097, 5,799,726, 5,806,550; 6,536,224 and 6,625,993 by J.I. Frank et al. The

entire disclosures of these patents are incorporated by reference.

[0029]  Figure 1 is a simplified block diagram schematically illustrating components of a
f;)od dispensing machine 10 in accordance with certain teachings of the present disclosure. In
Figure 1, the food dispensing machine 10 is a frozen beverage machine. The dispensing
machine 10 includes an ingredients supply source 12, a process flow block 14, a controller 16,
and a product chamber 18. In the exemplary frozen beverage machine 10, the ingredient
supply sourcé 12 may include, for example, a water supply, syrup supply and égas supply 23.
In the illustrated embodiment, the product chamber 18 comprises a freezing chamber having a
refrigeration system 20 associated therewith. The dispensing system 10 typically includes
two freezing chambers 18 that are cooled with a single refrigeration system 20, though the
system 10 may include a single chamber 18 or more than two chambers 18 that may be

refrigerated via one or more refrigeration systems 20.

[0030] Ingredients for a frozen beverage mixture are provided frofn the ingredient supply
12 to the process flow block 14, which controls the flow of the ingredients into the freezing
chamber 18 as directed by the controller 16. The controller 16 may comprise an appropriately
programmed microprocessor and suitable memory devices. The frozen mixture consistency ié
controlled by any of a number of mgthods that turns on the refrigeration system 20 to freeze
and turns off the refrigeration system 20 when the mixture reaches the desired consistency.
Suitable operation of the controller 16 and other confrol instrumentation is described, for
example, in U.S. Patent No. 5,706,661 incorporated by reference above. The product is then
dispensed through a dispensing valve 22,

HOTISTON: N1A52N NN 11172271 RV 84AN77201 T1IR
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[0031] The dispensing machine 10 includes automated cleaning and sanitizing
capabilities that insure rigorous cleaning and sanitizing of internal components of the
machine 10. The exemplary machine 12 includes an automated dispensing valve 22, which is
designed in such a way that the valve and the entire circuit that contains the food product can
be cleaned and sanitized with a minimum of operator involvement. The valve 22 is
microprocessor controlled (for example, using the controller 16) and thus can be manipulated
via a computer program allowing for opening and closing and cycling as required to insure
adequate cleaning and sanitizing. The dispensing valve 22 is shown in Figures 2-4. The
valve 22 includes a valve body 120 that defines an outlet 122 through which the beverage

mixture exits the frozen beverage machine 10.

[0032] Most components of the valve assembly 22 are constructed from stainless steel or
molded plastic. As shown in the side view of Figure 4, the valve 22 presents a thin profile,
allowing a large surface of the valve to be in direct contact with the refrigerated freezing
chamber 18, keeping the valve cold and retarding the growth of contaminates. The valve .
assembly 22 includes a cover plate 130 that defines a different cuﬁahné than that of the valve
body 120. Thus, when the cover plate 130 is situated over the valve body 120 and affixed
thereto, an air gap 132 is defined between the cover plate 130 and the valve body 120. This
construction helps prevent condensation resulting from the thin profile of the valve assembly

22,

[0033] Since many typical food products dispensed from the machine 10 are pressurized,
the product dispensed from the valve 22 may be pressurized. The design of the valve

therefore helps insure that as the valve opens it does not spray due to turbulence in reducing
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“pressurés from approximately 10-40 psig to atmospheric. An additiorial &xternal nozzle

would help accomplish this, but the external nozzle might retain liquid that would be exposed
to atmospheric conditions and possible contamination. Thus, the illustrated valve 22 does not

include an external nozzle.

[0034] In a typical valve design, the valve is actuated either manually or automatically to
open by raising a valve stem from a valve seat and to close by dropping the stem back into the
seat. The disclosed valve 22 maintains a valve stem 126 stationary and allows a nozzle 134
to move up and down to provide dispensing or sealing. By doing this, as the valve dpens and
the nozzle 134 drops down to initiate flow, the nozzle 134 provides a partial barrier to the

spray that results from the depressurized liquid.

[0035] In order to allow the nozzle 134 to drop down far enough to provide an effective
nozzle length, an upper seal 136 is provided that maintains its seat until a lower seal 138 is
unseated. This allows a partial drain and the reduction of any pressure built up in the valve
cavity. This also reduces the hydraulic effect on the valve cavity that causes spraying prior to

the extension of the nozzle.

[0036] Since the liquid retained in the valve would be trapped in an area that would be
sealéd at the top entry to the valve cavity by a seal in addition to the seal at the exit to the
valve cavity, the stem and the seals are designed such that that as the valve closes the upper
seal 136 seats first allowing the liquid trapped to partially drain prior to the lowertseal 138
seating thus preventing pressure from being trapped in the valve cavity. If the pressure were

trapped, the valve may “spit™ upon opening. In addition, when the valve opens, the lower seal
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138 unseats first allowing the nozzle 134 to drop down far enough to prevent spray prior to
the upper seal 136 coming off its seat and also release any pressure in the valve cavity. In
other embodiments, the lower seal 138 is omitted. To prevent drainage, the gap between the

valve stem 126 and nozzle 134 is kept small.

[0037]  The exemplary valve 22 is microprocessor controlled and is actuated by opening a
gas solenoid that directs pressurized gas though a faceplate on a freezing cylinder to a
pressure plate that is attached to the valve nozzle 134. Springs are situated relative to the
valve stem 126 to bias the valve 22 in a normally closed position. When the valve 22 is
actuated, the nozzle 134 lowers placing force against the springs that fnaintain the valve 22in
the normally closed position. The springs are designed such that they wiil not allow the valve
22 to open under normal operating pressures. In the event of an overpressure of the chamﬁer

18, the springs are sized to act as a safety vent to prevent rupture of any component.

[0038]  The valve is designed to be actuated either by manually pressing a dispense button
that interacts with the microprocessor or during an automated cleaning and sanitizing process
to be completely controlled by a computer program that instructs the valve when to open and
when to close in order to effect the cleaning and sanitizing process. The valve could also be

actuated with a manual valve handle actuating a switch to open.

[0039] In order to control the flow from the pressurized freezing chamber, the internal
mechanism is designed to reduce pressure in a stepwise manner to provide a smooth flow
path from the valve. The illustrated exemplary valve includes a restricted flow through an

annular area surrounding the stem. As the flow passes through the annular area, it impinges

10
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on the spring loaded plate 142 that further reduces the energy left in the flow and provides™a ~

smooth flow from the outlet 122 of the extended nozzle 134.

[0040]  Figures 5 and 6 illustrate an example of the “cold pack™ assembly containing the
freezing chamber 18. The illustrated embodiment includes two freezing chambers 18, though
other numbers of freezing chambers are employed in alternative embodiments. A motor plate
40 is attached to the freezing chamber 18 at the back of the cold pack. Figure 7 is a

perspective view of an exemplary embodiment of the motor plate 40. The motor plate 40

" defines 2 inlets 42, 44. For example, one inlet 42 is for receiving an ingredient such as syrup,

and the other inlet 44 is for receiving water. In the illustrated embodiment, the water inlet 44
is further connected to a source of sanitizer. Each of the inlets 42, 44 includes a check valve

so that only flow into the chamber 18 is permitted.

[0041] The motor plate 40 further includes a vent valve 34,Awhich is provided to vent
excess air or gases from the chamber 18 prior to filling. Excess air in the food product mixed
in the chamber 18 can cause higher than acceptable air content ih some products, which is not
acceptable in some applications. A bressure transducer 46 is situated in the motor plate 40 to
information regarding pressure inside the chamber 18 to the controller 16 for controlling .

operation of the machine 10.

- {0042]  Figure 8 conceptually illustrates additional aspects of the dispensing machine 10.

A mixer/scraper, or “beater bar” 30 is situated inside the freezing chamber 18 to mix and
scrape the food product contained therein. Figure 9 shows an embodiment of an exemplary

beater bar 30. A motor 50 is received by the motor plate 40 having the beater bar 30

11
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cbnneéted to a shaft 52 of the motor 50 that extends into the chamber 18. The controller 16
controls operation of the motor 50 to mix the product contained in the chamber 18 as desired.
With known rotating mixer/scraper devices, “freeze-up can occur, which is a problem where
the food product inside the chamber freezes to the rotating beater bar. The beater bar is -
typically rotated at a constant speed in one direction, which creates a flow pattern conducive

to freeze-up.

[0043] To address problems such as freeze-up associated with rotating scraper/mixer
devices, certain embodiments of the dispensing machine 10 disclosed herein periodically
change the rotation direction of the beater bar 30. Generally, the beater bar 30 will scrape
product from the inside surface of the chamber 18 when it turns in one direction, and will not
scrape when turned in the opposite direction. The controller 16 is programmed to rotate the
beater bar 30 in one direction for é predetermined time interval, then reverse the rotation
direction for a predetermined time period. In one implementation, the beater bar is rotated in
each direction for one minute when the machine 10 is not in a freezing mode, with the
refrigeration system'ZO cooling the freezing chamber 18. When in the freezing mode
(refrigeration system 20 on), the beater bar 30 is rotated in the scraping direction only. If the
beater bar 30 construction provides scraping in either rotation direction, then the rotation t
direction can be periodically reversed whether in the freezing mode or not.  Further
. embodiments are envisioned wherein the rotation direction is changed based on variables

other than time.

[0044] In still other embodiments, the beater bar 30 uses an axial reciprocating motion,

rather than a rotary motion. This can significantly increase turbulence of the mixing and can

12
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eliminate the rotary seal located on the shaft of the drive motor rotating the mixer/scraper.
The rotary seal can be replaced with a bellows design that allows -adequate axial motion to

scrape the walls of the cylinder.

[6045]  The reciprocating mixer-scraper can be driven axially by a number of drivers
which include, but are not limited to, gas actuators, electric actuators or electric motors
situated perpendicular to the axial motor of the mixer-scraper with a cam device mounted on
the shaft to provide the necessary travel. This reciprocating motion provides thorough mixing

and/or scraping and can eliminate the service issues of a rotary seal with a rotary drive shaft.

[0046] In some embodiments of the dispensing machine 10, water and syrup are kept
separate until they enter the freezing chamber 18. As shown in Figure 7, separate syrup and
water supply lines are connected to inlets 42, 44 of the chamber 18 from the respective
source. In other embodiments, a mixing block receives ingredients from the supply 12, such
as water and syrup, to mix the ingredients prior to entry to the freezing chamber 18. Mixing
the ingredients prior to entering the freezing chamber insures that the ingredients do not
freeze separately during the freezing process. One such mixing block is disclosed in
incorporated U.S. Patent Nos. 6,536,224 and 6,625,993, In other embodiments, the mixing
block is machined into the supply inlet that connects the ingredients supply with the back of
the freezing chamber 18 to insure that the mixed solution remains cold enough to prevent
accelerated bacteria growth and to simplify the circuit of entry to allow complete cleaning and

sanitizing,

13
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[0047] The cleaning and sanitizing functions of the dispensing machine 10 allow a user to
disconnect the ingredient inlet 42 of the product chamber 18 from an ingredient source, such
as a syrup bag-in-box (“BIB”) and connect directly to the dispensing valve 22 outlet through a
connector. Once connected in this manner, the flow circuit forms a complete re-circulating
loop that can now pump cleaning, sanitizing and rinsing solutions in a continuous manner

throughout the syrup delivery and freezing systems.

[0048] In order to initiate the cleaning process, a hose that previously connected the syrup
supply to the freezing chamber inlet is disconnected from the syrup supply and reconnected to
an adépter 60 surrounding the dispensing valve. Figure 10 shéws the ingredient supply liné
32 attached to the valve 22 in this manner. By doing this, a complete’ re-circulating circuit is
established that causes liquid to be pumped from the freezing chamber 18, through the valve
22 and throughout the complete syrup circuit, freezing chamber and also exposed associafed
components. When the cleaning process is complete, the line 32 is disconnected from the
valve 22 and reconnected to the syrup supply. The freezing chamber 18 is automatically or

manually refilled with syrup and water and the machine 10 is brought back into operation.

[0049]  Figure 11 is a perspective view of the adapter 60, and Figure 12 is a section view.
The illustrated adapter 60 is threaded onto the valve 22, though other suitable attachment
methods could be used. If an operator of the machine 10 attempts to initiate a cleaning
operation of the machine without connecting the line 34 to the valve 22, cleaning solution
could flow from the chamber 18 through the open valve 22. To insure the aciapter isin ﬁlace,
a switch mechanism is provided that only allows the CIP operation to start if the adapter 60 is

in place. In the illustrated embodiment, the adapter 60 includes a magnet 62 that activates a

14
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switch in the machine when the adapter 60 is secured to the valve. To insure that the line 34—
is connected to the adapter 60, the adapter further includes a check valve 64, that prevents

flow through the adapter 60 unless the line 34 is connected to the adapter 60.

[0050]  Figure 13 is a block diagram showing the flow path for a particular embodiment of
the dispensing machine 10 having two freezing chambers 18. For sake of simplicity, the
description of Figure 13 is primarily directed to the left freezing chamber 18 and associated
components, with the understanding that the right freezing chamber 18 and associated

components are generally identical.

[0051] As noted -above, the chamber 18 includes two inlets 42, 44. One inlet 42 is
connectable'to an ingredient source, such as a syrup BIB 210. The other ihlet 44 is
connectable to a cleaning solution source 212. The inlet 44 is also connected to a water
source 214 to receive water that is mixed with the syrup 210 in the chamber 18. In the
illustrated system, the cleaning solution 212 is also mixed with water via a three-way valve

216 before it is received into the chamber 18.

[0052]  The supply line 32 alternatively connects the inlet 42 to either the syrup BIB 210
or the outlet of the dispensing valve 22 using the adapter 60. The dashed line 32 in Figure 13
shows the re-circulating flow circuit when inlet 42 is connected to the valve 22. When
connected in this manner, the syrup supply BIB 210 is not part of the flow circuit. The re-
circulating circuit includes a three-way valve 220 that connects directly to a drain line 222 so
that syrup, sanitizing, cleaning agent and rinse water can be drained at appropriate times in

the cleaning/sanitizing cycle.

15
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[0053] The illustrated cleaning cycle is automated and is microprocessor controlled via
software (controller 16) to perform all cleaning and sanitizing functions through appropriate
automated hardware. In addition, the software systems advise the operator of necessary
cleaning and sanitizing cycles and prevent the machine from operation if cleaning is not
compieted or if temperatures in the cycle rise above permitted values for an unacceptable

period of time that may cause accelerated bacterial growth.

[0054] The cleaning and sanitizing agents 212 are injected into the water supply line
connected to the inlet 44 via the three-way valve 216 at appropriate intervals. The cleaning
and sanitizing solution is a concentrated solution in a BIB that can be diluted with water and
can reside inside or outside the machine 22. In this embodiment, it resides outside the unit in
a cabinet or base cart. A sanitizing pump 230,. syrup pumps 232 and water pump 234 reside
in a clean-in-place (“CIP”) pump enclosure 236 that is situated in a cabinet below the
machine 22. The syrup pump 232 is situated so that it is part of the ré—circulating flow loop.
The line 32 connects between the syrup BIB 210 and the inlet of the pump 232 to pump the
syrup to the chamber inlet 42 from the supply 210, or the line 32 connects the inlet of the
pump 232 to the adapter 60. When connected in this manner, cleaning solution is circulated

from the chamber 18, through the valve 22, and through the pump 232 back to the chamber

~ inlet 42. The CIP pump enclosure 236 may also be used with “open hopper machines™ to

provide clean in place capabilities in such machines. The CIP pump 236 could alternatively
reside in the machine 22 or be located in a remote location. A gear pump is suitable for the
CIP pump 236, as it pumps high viscosities and can meter the ingredients into the freezing

chamber 18. In other embodiments, flow control devices are used instead of, or in
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combination with a gear pump. Other types of pumps may be §ed if they caii b8 cleaned i~

the CIP process.

{0055]  Once the cleaning and sanitizing agents 212 are injected into the water, and the
chamber 18 and syrup flow circuit is filled with cleaning solution, the mixer motor 50 that
drives the scraper and mixing system is activated. The motor 50 is capable of multiple speeds
and in this embodiment the motor speed is increased from the scraping speed to cleaning
speed. In the current embodiment the speed is increased from 170 RPM to 340 RPM for
cleaning, 4This insures extreme turbulence in the freezing chamber 18 to clean and sanitize all
components. The syrup flow circuit pump 232 is then activated gnd the solution is re-
circulated from the chamber 18, through the dispensing valve 22 and adapter 60, the line 32,
and back to the freezing chamber 18 via the inlet 42 while agitation is appiied to the freezing

chamber.

[0056] The software controlled system then steps through a number of cycles of drain,
clean, sanitize and rinse (the water can be heated to a high enough temp to remove fat or other
hard-to-remove deposits - typically 120° to 130°F) until the machine is clean and sanitized.
As noted above, the machine 10 includes the vent valve 34 to vent excess air or gases from
the chamber 18. To ciean and sanitize the vent valve in the CIP process, the cleaning and
sanitizing solution 212 can be allowed to overfill the freezing chamber 18 so that it runs out
through the vent valve 18 to the drain line 222 and is then flushed to the drain. The syrup
circuit line 34 is then removed from adapter 60, which is also removed from the dispense

valve 22, and the syrup line 34 is re-reconnected to the BIB 232. The microprocessor-
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controlled system then refills the chamber 18 with syrup 210 and water to produce the food

product.

[0057] The cleaning and sanitizing methods described can be used with premixed syrups
or concentrates. When premixed syrups are used, the syrup and syrup delivery flow circuit
must be refrigerated because the syrup and flow circuit are subject to bacteria grown at
elevated temperatures. Products such as juice solutions (in a concentrated or premixed form)

that form mold or yeast can also be used and cleaned using this CIP machine.

[0058]  While the valve 22 disclosed herein is particularly applicable for use as an
automated dispensing mechanism in a machine having automated cleaning capabilities, it also
can be applied to food dispensing machines without such automated cleaning capabilities.
Advantages of an automated valve such as the valve 22 include the ability to not allow
dispense during times when the product is not ready to dispense. This would include times
when the machine is turned off, the product is not ready to serve, or when dispensing may
cause service and operational issues. In the case of a machine dispensing a frozen food
product, the automated valve can prevent dispensing when the machine is jn a defrost mode

or when the product is not sufficiently frozen.

[0059] In order to control dispensed product consistency more closely in certain
embodiments of the dispensing machine 10, the product viscosity in the chamber 18 is
ménitored by the controller 16 to determine when to turn the refrigeration system 20 oﬁ té
freeze and off to stop freezing. The electronic assembly accomplishing this control is an

clectronic board sometimes referred to as a “watt board” herein. The watt board controls the
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motor 50, which may be a variable speed or single speed motor. It is especially useful in
frozen beverage and desert equipment utilizing a mixer/scraper in the freezing chamber 18. It

also has application where torque or mixers/scrapers must be monitored.

[0060] In the automated production of frozen beverages, it is critically important to
control the formation of correctly sized ice crystals. Accordingly, a method to measure the
degree to which the liquid has frozen or thawed is provided. The result of this measurement

is used to conirol the refrigeration system to maintain a uniform drink.
[0061] Providing accurate measurement of ice formation is made difficult because:

e Drink chemistry varies with differing flavors, sugar content, water conditions, degree
of carbonation, and pressure.

e For sanitary reasons it is desirable to make no physical contact Mth the consumable
product.

¢ The quality of the electric power available at thé point of use varies widely.

e Electric gear-motors exhibit losses due to friction in gears, bearings and seals. They
also have electrical losses that manifest as heating.

e The shape of the current waveform in an induction motor is not necessarily sinusoidal.
The shape changes with changes in the input voltage, with capacitors in the rﬁotor,
and with changes in the frozenness of the beverage.

e The torque required to agitate the drink is a good measure of the degree of freezing;

however it is difficult to directly measure this torque.
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[0062]  Previous attempts to determine product frozenness by measuring the motor current
waveform have only been partly successful. This approach measures the changing shape of
the current waveform in the motor. However, it is very sensitive to the input voltage and can
fail completely in some geographical areas due to distortion and amplitude changes in the

utility power.

[0063]  The disclosed watt board uses a basic physics definition: torque equals mechanical
power divided by rotational speed. Since the rotational speed of an induction motor operating
well below its full load capability is nearly constant, torquevis nearly proportional to
mechanical power. Mechanical power is also equal to the electrical j;)ower minus the losses
due to friction and in the motor windings. These losses are small cofnpared to the usablé
power and are also nearly constant. Therefore torque is proportional to electrical power
minus a small constant. Electrical power can be measured accurately and the constant

subtracted.

[0064] In exemplary impiementations, the controller 16 includes a special purpose
integrated circuit that is used to measure the motor ‘voltage and current and compute the
electrical power. The integrated circuit makes this measurement for the motors. A
microprocessor is used to control the integrated circuit, to scale the power reading, and to
remove the small constant. Alternate methods can be used to measure the electrical power
including similar integrated circuits, dedicated multipliers for the voltage and current, or
analog to digital converters to digitize the waveforms. .This can be applied anytime the torque
supplied by a motor needs to be accurately measured. In addition to frozen beverage

production these could include tumbling, mixing, grinding, stirring, lifting, and moving.
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[0065]  Other embodiments of the food dispetising thachihe 10 include a single chamber -
18 or multiple chambers that contain a neutral base into which additives, such as different
flavors, will be added when the product is dispensed. Such an embodiment may or may not
include the automated cleaning capabilities described herein. The flavors are injected into the
fixed stem of the valve 22 and inserted into the flow of neutral base as it exits the valve,
Figures 14A and 14B illustrate an exemplary valve 22 having four conduits 70 connected to

the stem 126 for injecting different flavors into the dispensed product as desired.

[0066]  The particular embodiments disclosed above are illustrative. only, as the invention
may be modified and practiced in different but equivalent manners apparent to those skilled
in the art having the benefit of the teachings herein. It is therefore evident that the particular
embodiments disclosed above may be altered or modified and all such variations are

considered within the scope and spirit of the invention.
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CLAIMS

WHAT IS CLAIMED IS:

1. A food dispensing machine, comprising:
a product chamber;

a dispensing valve connected to the product chamber and having an outlet through

which a product contained in the product chamber is dispensed;

the product chamber having a cleaning solution inlet connectable to a cleaning

solution supply source for receiving cleaning solution into the product chamber; and

the product chamber having an ingredient inlet alternatively connectable to either an

ingredient supply source or the dispensing valve outlet.

2. The food dispensing machine of claim 1, further comprising a second product
chamber.
3. The food dispensing machine of claim 1, wherein the product chamber comprises a

freezing chamber having a refrigeration system operatively associated therewith for

refrigerating the freezing chamber.

4. The food dispensing machine of claim 1, further comprising an adapter having a first

end connectable to the valve outlet and a second end connectable to the ingredient inlet.
5."  The food dispensing machine of claim 4, wherein the first end is threaded.

6. The food dispensing machine of claim 4, further comprising a switch device, wherein

the adapter activates the switch device when the adapter is connected to the valve outlet.

7. The food dispensing machine of claim 4, wherein the adapter includes a device

“allowing flow through the adapter in response to being connected to the ingredient inlet.

8. The food dispensing machine of claim 4, further comprising an ingredient line

alternatively connectable to either the ingredient source or the adapter.

9. The food dispensing machine of claim 1, wherein the cleaning solution inlet is further

connected to a water source.

22



10

15

20

25

WO 2007/025253 PCT/US2006/033535

10.  The food dispensing machine of claim 1, further comprising a pump connected to the
ingredient inlet, wherein the ingredient inlet is alternatively connectable to the ingredient

supply source or the dispensing valve outlet via the pump.

11.  The food dispensing machine of claim 1, further comprising:
a mixing device situated inside the product chamber;
a motor operatively connected to the mixing device;

a controller operatively connected to the motor, wherein the controller is programmed

to increase the motor speed when the machine is being cleaned.

12, The food dispensing machine of claim 11, wherein the controller is programmed to

operate the motor to rotate the mixing device in first and second directions.

13. The food dispensing machine of claim 11, wherein the product chamber comprises a
freezing chamber having a refrigeration system opefatively associated therewith for
refrigerating the freezing chamber, the controller being operatively connected to the
refrigeration system and programmed to control the refrigeration system in response to the

motor voltage and current.

14.  The food dispensing machine of claim 1, further comprising a plurality of conduits in
fluid communication with the dispensing valve for injecting additives toa product dispensed

from the product chamber via the dispensing valve.

15. A method for cleaning a food dispensing machine, the dispensing machine including
an ingredient supply source, a cleaning solution supply source, a product chamber having an
ingredient inlet connected to the ingredient supply source and a cleaning solution inlet
connected to the cleaning solution supply source, and a dispensing valve connected to the

product chamber, the method comprising the steps of:

connecting an outlet of the dispensing valve to the ingredient inlet of the product

chamber;

pumping cleaning solution from the cleaning solution supply source into the product

chamber;

TYIATTCTARNL NTL£L20 A2NATIIA 111792901 EV 584077291 US
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circulating the cleaning solution through the product chamber, the dispensing valve

and the ingredient inlet.

16.  The method of claim 15, further comprising disconnecting the ingredient inlet from

the ingredient supply source.
17. A dispensing valve, comprising:
avalve body having an inlet and an outlet;

a valve stem attached to the valve body such that the valve stem is in a fixed position

relative to the valve body;

" a nozzle assembly receiving the valve stem and defining the outlet, the nozzle
assembly being movable with respect to the valve stem to selectively open and close
' the valve. '

18.  The dispensing valve of claim 17, further comprising a cover plate affixed to the valve

body s0 as to define an air gap between the cover plate and the valve body.

19.  The dispensing valve of claim 17, further comprising first and second seal members
providing first and second seals between the valve stem and the nozzle assembly, the seal
members being positioned such that, as the nozzle assembly is moved relative to the valve

stem to open the valve, the second seal opens before the first seal opens.

20.  The dispensing valve of claim 17, further comprising first and second seal members
providing first and second seals between the valve stem and the nozzle assembly, the seal
members being positioned such that, as the nozzle assembly is moved relative to the valve

stem to close the valve, the first seal member seals before the second seal member seals.
21. A food dispensing machine, comprising:

a product chamber;

amixing device situated inside the product chamber;

a motor operatively connected to the mixing device;

a controller connected to the motor and programmed to operate the motor to move the

mixing device in first and second directions.
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22.  The food dispensing machine of claim 21, wherein the motor rotates the mixing

device in first and second directions.

23. The food dispensing machine of claim 22, wherein the controller reverses the rotation

direction at predetermined time intervals.

24.  The food dispensing machine of claim 22, wherein the product chamber comprises a
freezing chamber having a refrigeration system operatively associated therewith for
refrigerating the freezing chamber, wherein the controller operates the motor to rotate the
mixing device in the first direction only if the refrigeration system is operating, and operates
the motor to rotate the mixing device in the first and second directions if the refrigeration

system is not operating.

25.  The food dispensing machine of claim 21, wherein the motor moves the mixing

device in an axial reciprocating motion.
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