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METHOD FOR DISPENSING A DESIRED 
PORTION OF FROZEN PRODUCT 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to an apparatus and 
method for dispensing a froZen product, and more particu 
larly, for an apparatus and method using a product container 
having a control valve that dispenses the froZen product in 
a desired shape at a uniform rate and quantity. 

[0003] 2. Statement of the Problem 

[0004] A Wide variety of dispensing systems are used to 
dispense froZen product (such as, ice cream and/or froZen 
yogurt). In one conventional con?guration, as shoWn in US. 
Pat. No. 5,417,355, the froZen product is housed Within a 
product container, typically a cardboard container having a 
cylindrical shape. A drive motor or source of high pressure 
air moves a piston to apply a drive force. The force causes 
the piston to directly contact a portion of the container (i.e., 
a lid) or the froZen product itself such that froZen product is 
pushed through the container and out a spout in the dispens 
ing system. In another conventional con?guration, the dis 
pensing system uses a deformable container that contains the 
froZen product. The deformable container also includes a 
spout, and the deformable container can have an “accordion 
like” structure (as shoWn in US. Pat. No. 5,505,336) or a 
?exible bag structure (as shoWn in US. Pat. Nos. 5,463,878, 
5,265,764 and 5,421,484). In this con?guration, the drive 
force causes the piston to directly contact the deformable 
container to extrude the froZen product from the spout. In yet 
another conventional con?guration, as shoWn in US. Pat. 
No. 5,385,464, the dispensing system uses a product con 
tainer to house the froZen product. An automated system is 
used to scoop and dispense the froZen product from the 
container. In all of these conventional systems, the froZen 
product is not dispensed at a uniform rate primarily due to 
the formulation and temperature of the froZen product that is 
dispensed. Hence, the froZen product is dispensed at varying 
rates and, as such it is dif?cult for an operator of the 
dispensing system to easily dispense a speci?cally desired 
amount of the froZen product. Therefore, a need exists to 
provide a system that dispenses froZen product at a uniform 
rate regardless of the formulation. 

[0005] Further, since these conventional systems do not 
dispense the froZen product at a uniform rate, the dispensing 
of a speci?c portion is dif?cult. The portion control is 
dif?cult because the How rate typically varies according to 
the formulation, viscosity, temperature, quality and the con 
sistency of the froZen product. In addition, adding to this 
dif?culty is the compressibility of the froZen product Which 
can be up to about 50% air by volume. In most conventional 
dispensing systems, there is no portion control. The portion 
is dispensed by an operator using eyesight control, and the 
operator of the system cannot consistently gauge the amount 
of froZen product being dispensed from the system over any 
given time because the formulation and the temperature of 
the froZen product periodically change. Therefore, the 
operator can easily dispense a larger or smaller amount of 
the froZen product than is desired by the customer. Dispens 
ing a higher amount affects pro?tability of the system, and 
dispensing a loWer amount causes customer dissatisfaction. 
Requiring the operator to Weigh the froZen product that has 
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been dispensed is not practical in the fast food environment. 
Such Weighing of the froZen product is expensive especially 
in a high volume commercial operation. Further, While 
Weighing protects the customer from receiving a shortage, it 
does not protect the operator When too much is dispensed. In 
addition, as shoWn in US. Pat. No. 5,464,120, some con 
ventional systems that offer portion control include a meter 
ing chamber that is the siZe of the desired portion and is 
attached to the spout of the container. The froZen product is 
extruded into the metering chamber and once the metering 
chamber is ?lled, the froZen product is dispensed to the 
customer. In these systems, the metering chamber must be 
cleaned and sanitiZed especially When a different ?avor is 
inserted into the dispensing system. Further, the siZe of the 
dispensed portion is dependent upon the siZe of the metering 
chamber, and therefore, variable siZed portions cannot be 
dispensed from the dispensing system. As such, a need exists 
for a system that reliably dispenses a portion that has been 
purchased by the customer or alloWs an operator to easily 
gauge the amount of froZen product that has been dispensed, 
and such a system should dispense the froZen product at a 
uniform rate regardless of the formulation of the froZen 
product and Without using additional metering chambers. 

[0006] Some conventional froZen product dispensing sys 
tems, such as the cardboard and deformable container con 
?gurations, use a rigid cylindrical support (such as shoWn in 
US. Pat. Nos. 5,463,878, 5,265,764 and 5,421,484). The 
forces required to extrude froZen product are large and the 
sideWalls of such containers are not strong enough to 
Withstand such forces. The cylindrical support provides 
signi?cant sideWall support during dispensing the froZen 
product. In these embodiments, the cardboard or ?exible 
container is positioned Within the cylindrical support. A 
piston slidably engages the cylindrical support container and 
the drive force provided by the motor drive or high pressure 
air source forces the piston to extrude the froZen product 
from the container. The use of such a support is expensive 
and a need exists to eliminate the use of such a support by 
providing a froZen product container having suf?cient side 
Wall strength to Withstand the drive forces. 

[0007] When the froZen product container is housed 
Within the cylindrical support, it is dif?cult to determine 
When the froZen product container is empty. As such, there 
are times When the froZen product container is replaced 
before it is empty of froZen product, and thus, froZen product 
is Wasted. Therefore, a need exists for a system that detects 
When a product container is empty. 

[0008] In some conventional froZen product dispensing 
systems, caps and valves are connected to the spout on the 
froZen product container to perform particular tasks. For 
example, a stopper cap is connected to the spout after the 
container is ?lled With product during a ?ll procedure. The 
stopper cap seals the product in the container after the ?lling 
procedure and during freeZing and transportation of the 
container. When the container is loaded into a dispensing 
system, the stopper cap is removed from the spout and 
discarded. A dispensing valve is then attached to the spout. 
The dispensing valve alloWs froZen product to be dispensed 
from the spout When force is applied to the container by the 
plunger. Typically, the dispensing valve is an integral part of 
the dispensing system and is used for each container that is 
placed in the dispensing system. This use of the dispensing 
valve presents sanitary problems if the dispensing valve is 
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not properly cleaned When neW frozen product containers 
are added. Further, When the froZen product contains chunks 
of fruit, nuts, chocolate or other ingredients, the dispensing 
valve can become clogged. As a result, the dispensing spout 
is frequently removed and cleaned adding to the costs of the 
dispensing operation. Thus, a need exists for a single valve 
as part of the froZen product container that seals the con 
tainer after ?lling, dispenses the froZen product, and is 
throWn aWay With the empty container. 

[0009] Therefore, a need eXists for a froZen product dis 
pensing system that dispenses the froZen product at a 
uniform rate regardless of the formulation of the froZen 
product. A need exists for a dispensing system that can 
dispense a speci?ed portion purchased by a customer. In 
addition, a need eXists for a froZen product container that has 
sufficient sideWalls strength to Withstand forces required to 
eXtrude the froZen product from the dispensing system. A 
need also eXists for a container that is collapsible after use 
to minimize the volume of refuse. Further, a need eXits for 
a dispensing system that detects When the froZen product 
container is empty. Also, a need eXists for a single dispens 
ing valve that is installed to seal the container after ?lling 
and is also used as the dispensing spout during dispensing 
the froZen product. In addition, a need eXists for a single 
dispensing valve that eliminates costs associated With dis 
assembly and sanitation. 

SUMMARY OF THE INVENTION 

[0010] 1. Solution to the Problem 

[0011] The present invention solves the problems men 
tioned above and other problems associated With dispensing 
froZen product. The present invention includes a dispensing 
system that dispenses froZen product at a uniform rate 
regardless of, at least, the formulation, percent by volume of 
air, quality of the froZen product and temperature of the 
froZen product. The present invention includes a dispensing 
system that dispenses a speci?ed portion purchased by a 
customer. The present invention provides a dispensing sys 
tem that uses a product container that collapses When empty, 
and yet has sufficient sideWall support to Withstand dispens 
ing Without eXternal support around the container. Further, 
the present invention provides a dispensing system that 
detects When the froZen product container is empty. In 
addition, the present invention also provides a single dis 
pensing valve in the container that can be attached to the 
product container before or after ?lling, and the dispensing 
valve can used for ?lling and for dispensing the froZen 
product so as to eliminate cleaning of conventional spouts 
that are part of the dispensing system. 

[0012] 2. Summary 

[0013] The present invention includes a froZen product 
dispensing system for dispensing a desired portion of froZen 
product. The dispensing system includes a product container 
positioned Within the dispensing system and containing the 
froZen product. The product container also includes a spout. 
Asingle dispensing valve is connected to the spout before or 
after the product container is ?lled With froZen product to 
seal the froZen product in the product container, and the 
dispensing valve is also used to control dispensing of the 
froZen product from the product container. 

[0014] A label or other identi?er is attached to the product 
container identifying the formulation of the froZen product 
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contained Within the product container. A controller is pro 
vided in the dispensing system. A reader is connected to the 
controller and reads the label. The reader alloWs the con 
troller to determine and/or display the formulation and other 
information relating to the froZen product contained Within 
the product container. A drive is connected to the controller, 
and the drive applies force to the product container. The 
controller uses various techniques to dispense the froZen 
product from the product container at a uniform rate. Fur 
ther, the controller also uses these techniques to dispense a 
desired portion from the dispensing system. 

[0015] In addition, the product container has suf?cient 
sideWall strength such that the product container is not 
deformed When the force applied to dispense the froZen 
product from the spout. Yet, the product container is also 
suf?ciently deformable that the product container is collaps 
ible When it is empty of froZen product. Further, a product 
volume sensor is provided and is connected to the controller. 
The product volume sensor determines When the product 
container is empty of froZen product. In addition, the prod 
uct volume sensor can supply volume information to the 
controller such that the volume of froZen product in the 
product container is displayed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] FIG. 1 is an illustration shoWing the major com 
ponents of an embodiment of the froZen product dispensing 
system of the present invention; 

[0017] FIG. 1a is a perspective vieW illustrating a product 
identi?cation label used in the present invention; 

[0018] FIG. 2 is a cross-sectional vieW of the froZen 
product container of the present invention; 

[0019] FIG. 2a is a cross-sectional vieW of the retaining 
ring used in the present invention; 

[0020] FIG. 2b is an illustration shoWing the product 
container at various stages of use in the present invention; 

[0021] FIG. 2c is a cross-sectional cut-aWay vieW of the 
piston used in the present invention; 

[0022] FIG. 3 is a cross-sectional vieW of an dispensing 
valve of the present invention in an open position; 

[0023] FIG. 4 is a cross-sectional vieW of a closed dis 
pensing valve of the present invention in a closed position; 

[0024] FIG. 5 is a perspective vieW of a dispensing valve 
of the present invention in an open position; 

[0025] FIG. 6 is a perspective vieW of a dispensing valve 
of the present invention in a closed position; 

[0026] FIG. 7 is a perspective vieW of another embodi 
ment of a dispensing valve of the present invention; 

[0027] FIG. 8 is a perspective vieW of yet another embodi 
ment of a dispensing valve of the present invention in an 
open position; 

[0028] FIG. 9 is a perspective vieW of yet another embodi 
ment of a dispensing valve of the present invention in a 
closed position; 

[0029] FIG. 10 is a perspective vieW of even another 
embodiment of a dispensing valve of the present invention 
in a open position; 
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[0030] FIG. 11 is a perspective vieW of even another 
embodiment of a dispensing valve of the present invention 
in an closed position; 

[0031] FIG. 12 is a cross-sectional vieW of another 
embodiment of a dispensing valve of the present invention 
in an closed position; 

[0032] FIG. 13 is a perspective vieW of another embodi 
ment of a dispensing valve of the present invention in a open 
position; 
[0033] FIG. 14 is a How chart shoWing one embodiment 
of a method for dispensing froZen product of the present 
invention; 
[0034] FIG. 15 is a How chart shoWing another embodi 
ment of a method for dispensing froZen product of the 
present invention; and 

[0035] FIG. 16 is a How chart shoWing another embodi 
ment of a method for dispensing froZen product of the 
present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0036] 1. OvervieW 

[0037] In FIG. 1, a froZen product dispensing system 100 
is illustrated. The dispensing system 100 is used to dispense 
froZen product 132 such as, for example, ice cream, froZen 
yogurt or any other froZen confectionery product or dessert 
that is dispensed for consumption from a product container 
120 into a server 134, such as a cup. In one embodiment, a 
customer purchases a desired amount of froZen product 132 
and an operator uses the dispensing system 100 to dispense 
the desired amount. The froZen product 132 is dispensed 
from the dispensing system 100 at a uniform rate by adjust 
ing the force applied to piston 126 after monitoring a 
variety of parameters associated With the froZen product 
132. 

[0038] In another embodiment, the dispensing system 100 
automatically dispenses the froZen product 132. In this 
embodiment, a customer purchases a desired amount of 
froZen product by inserting a predetermined amount of 
money into the dispensing system 100. Aforce is applied to 
the piston 126. The force is monitored and adjusted accord 
ing to various parameters associated With the froZen product 
132. In particular, the force is applied for a speci?ed period 
of time to dispense the desired amount. In addition, the 
linear displacement of the piston 126 is measured to deter 
mine the amount of froZen product 132 dispensed from the 
product container 120. The dispensing system 100 then 
automatically dispenses at a uniform rate the desired amount 
of froZen product 132 to the customer. 

[0039] The present invention, generally, dispenses froZen 
product 132 at a uniform rate from dispensing system 100. 
The present invention provides an apparatus and associated 
method for dispensing a speci?ed desired portion of froZen 
product 132 via a product container 120 that requires no 
sideWall 121 and 123 support. In addition, the dispensing 
system 100 monitors a variety of parameters such that the 
volume of the product container 120 is determined. Further, 
the present invention also overcomes the aforementioned 
problems associated With other systems that have been used 
in the art. 
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[0040] 2. Dispensing System 

[0041] In FIG. 1, the dispensing system 100 includes a 
product container 120 having a spout 130. The product 
container 120 contains froZen product 132, and resides in 
housing 102. Additionally, the product container 120 
engages a retaining ring 122 that is releasably attached to 
support 104 that is connected to the housing 102. The 
retaining ring 122 and the support 104 ensure that the 
product container 120 is positioned in a vertical dispensing 
orientation, as shoWn in FIG. 1. In this position, the spout 
130 extends from the housing 102. A dispensing valve 320 
is connected to the spout 130 to regulate the How of the 
froZen product 132. The server 134 is placed beloW the spout 
130 and dispensing valve 320 during dispensing the froZen 
product 132. The server 134 can be automatically placed 
beloW the spout 130 and dispensing valve 320 by the system 
100 or an operator can manually place the server 134 beloW 
the spout 130 and dispensing valve 320. The product con 
tainer 120 is removable from the housing 102. For eXample, 
When the product container 120 is empty of froZen product 
132, the product container 120 can be removed and replaced 
by a neW container (not shoWn) in the dispensing con?gu 
ration shoWn in FIG. 1. The positioning of the product 
container 120 is aided by a retaining ring 122 that is 
connected to the product container 120. The retaining ring 
122 is releasably held in place by the support 104 using a 
complementary ?tting arrangement as described beloW. 

[0042] In FIG. 1, all the components used to dispense the 
froZen product 132, in a ?rst embodiment, are contained 
Within the housing 102. HoWever, it should be appreciated 
that particular components, such as the controller 150 and 
the motor drive 144, in a second embodiment, could option 
ally be housed outside the housing 102. Also, in another 
embodiment, the refrigeration housing 102 can house a 
plurality of product containers 120. In FIG. 1, the dispens 
ing system 100 of the present invention is illustrated and 
does not represent any one of the numerous conventional 
designs for providing a refrigeration housing 102 around the 
product container 120. 

[0043] Further, the housing 102 typically encloses the 
product container 120 and maintains the product container 
120 at a constant temperature. As such, the housing 102 can, 
essentially, be a refrigerator having a refrigerant (not 
shoWn), a compressor (not shoWn) and a temperature control 
system (not shoWn) to maintain a constant temperature 
environment inside housing 102. HoWever, the present 
invention should not be interpreted as being limited by the 
refrigeration mechanisms described herein, and the present 
invention should encompass other refrigeration mechanisms 
knoWn in the art. In one embodiment, the temperature inside 
the housing 102 is controlled by the controller 150 such that 
the froZen product 132 is maintained at a constant tempera 
ture ranging from about 15 to 20° F. It should be understood 
that, in one embodiment, the controller 150 can adjust the 
temperature inside the housing 102 because the controller is 
connected to the temperature control system (not shoWn) of 
the housing 102. In addition, the temperature control system 
(not shoWn) can include fans (not shoWn) and defrost 
components (not shoWn. 

[0044] Also shoWn in FIG. 1, the dispensing system 100 
includes a plunger 140 that is connected to a motor drive 144 
via shaft 142. IN one embodiment, the motor drive 144 is 
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electrically powered and mechanically driven. In another 
embodiment, the motor drive 144 comprises a source of 
highly pressured air. The plunger 140 abuts piston 126 that 
is positioned in the product container 120, and in the 
embodiment shoWn in FIG. 1, the piston 140 contacts a 
force distribution disk 128 such that any force that is applied 
to the piston 126 is equally distributed about the full area of 
the piston 126. 

[0045] In FIGS. 1 and 2, the plunger 140 is shoWn being 
smaller than the piston 126, therefore, requiring a force 
distribution disk 128. In this embodiment, the plunger 140 
has a formed end 141, and the force distribution disk 128 has 
a formed cavity 129. Thus, When the formed end 141 is 
positioned Within the formed cavity 129 a positive seat is 
formed that alloWs the force to be applied about the 
entire area of the piston 126, Additionally, in this embodi 
ment, the force distribution disk 128 is placed betWeen the 
piston 126 and the plunger 140. HoWever, it should also be 
appreciated that the plunger 140 can optionally have a 
different con?guration or shape such that the force applied 
by the drive motor 144 is equally distributed about the 
perimeter of the piston 126. In one embodiment, the plunger 
140 is con?gured to be approximately the same siZe as the 
piston 126. In this con?guration, the plunger 140 exerts 
force around the entire area of the piston 126 and the force 
distribution disk 128 is not required. In another embodiment, 
the plunger 140 has a tapered con?guration Wherein the end 
connected to the shaft 142 is approximately the siZe of shaft 
142 and the end that contacts the piston 126 is approximately 
the same siZe as the piston 126. Again, in this embodiment, 
the plunger 140 is capable of exerting a force around the 
entire area of the piston 126 and the force distribution disk 
128 is not required. It should be appreciated that the present 
invention is not limited as to the siZe or the shape of the 
plunger 140, hoW the plunger 140 engages the piston 126, 
and Whether or not a force distribution disk 128 is used. 

[0046] The dispensing system 100 also includes a control 
ler 150 that is used to control the dispensing of the froZen 
product 132. It should be noted that the controller 150 is not, 
typically, located in the housing 102. Typically, the Wires 
152, 154, 156, 157 and 158 enter the housing 102 While the 
controller 150 is located outside housing 102. The controller 
150 is typically a microprocessor-based computer having an 
associated memory. The controller 150 can execute pro 
grams that involve dispensing the froZen product, and the 
controller 150 can monitor input parameters and adjust 
output parameters accordingly, as Will be discussed subse 
quently. The controller 150 can be any commercially-avail 
able device or a device specially designed for this applica 
tion that performs the function described above and other 
functions. 

[0047] a. Temperature 

[0048] The controller 150 is connected to a temperature 
sensor 162 via line 158. The temperature sensor 162 moni 
tors the temperature of the froZen product 132 in the product 
container 120. For example, the temperature sensor 162 can 
comprise a thermistor or a thermocouple that provide a 
resistance or a voltage signal, respectively, to the controller 
150 in response to the temperature. Accordingly, the tem 
perature sensor 162 is commercially-available temperature 
measuring device that proves an output signal that can be 
read or interpreted by the controller 150. The temperature of 
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the froZen product 132 is measured by placing the tempera 
ture sensor proximate to or touching the product container 
120. Since the housing 102 is maintained in a constant 
temperature and the froZen product 132 is tempered, this 
proximate location gives an accurate reading of the tem 
perature of the froZen product 132 Without actually having 
the temperature sensor 162 directly contact the froZen prod 
uct. 

[0049] b. Information on Container 

[0050] The controller is also connected to a reader 160 
through line 156. The reader 160 identi?es information 
about the froZen product 132 on label 170. The label 170 is 
sensed by the reader 160 provides information to the con 
troller 150 that, in part, alloWs the dispensing system 100 to 
dispense froZen product 132 at a uniform rate regardless of 
the formulation of the froZen product. 

[0051] In one embodiment, as shoWn in FIG. 1a, the 
information is contained on label 170 attached to the product 
container 120 in a predetermined area 175. When the 
product container 120 is installed in the dispensing system 
100, the product container 120 is oriented as indicated by 
arroWs 174 such that the reader 160 senses the label 170. In 
FIG. 1(a), the label 170 is shoWn attached to piston 126 in 
predetermined area 175. In another embodiment, the label 
170 is attached to a non-moving portion of the product 
container 120, such as, for example, a sideWall 121 or 123. 
In another embodiment, the label 170 is attached to a tag (no 
shoWn) that is connected to the product container 120. 

[0052] The information from the label 170 is read by the 
reader 160 and supplied to the controller via line 156. The 
information contained in label 170 can comprise any suit 
able information including the formulation of the froZen 
product 132. Once the controller 150 receives the informa 
tion on the label 170, it correlates that information to 
parameters stored in memory in controller 150 in order to 
dispense the froZen product 132 at a uniform rate. The 
parameters adjusted by the controller 150 can include the 
force applied to the piston 126 and/or the compressibility 
of the froZen product 132. In one embodiment, the infor 
mation contained in the label 170 includes an indicator that 
correlates to the parameters stored in associated memory. 
The parameters corresponding to the information on label 
170 are then used to dispense the froZen product 132 at a 
uniform rate. In another embodiment, the label 170 com 
prises a force value and/or a rate of linear displacement of 
the piston 126 that is associated With a dispense rate that is 
used to dispense the froZen product 132 at a uniform rate. In 
one aspect of this embodiment, no correlation in memory 
occurs. In even another embodiment, the information on 
label 170 comprises or correlates to a maximum and mini 
mum force that can be applied to the piston 126. In yet 
another embodiment, the information contained in the label 
170 includes product information that is supplied to a 
display sign 172 through the controller 150 via line 173. The 
product information is displayed to customers through the 
display sign 172 that is attached to the housing 102. The 
product information includes the formulation (such as, 
chocolate fudge) Which is displayed on the display sign 172. 

[0053] The reader 160 is a device that obtains information 
from the label 170. In one embodiment, the reader 160 
comprises a bar code reader that reads a barcode label 170 
that is attached to or is supplied With the product container 
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120 in area 172. In another embodiment, the reader 160 
comprises a radio-frequency reader and the label 170 com 
prises a passive or active radio-frequency transducer or tag. 
In one aspect of this embodiment, the radio-frequency 
transducer provides the information to the radio-frequency 
reader 160 When the radio-frequency transducer is placed 
proximately to the radio-frequency monitor, such as during 
installation of the product container 120. It is to be expressly 
understood that any conventional data media 170 such as, 
for example, magnetic data storage tape attached to the 
container 120 and positioned in predetermined area 172 
could be used Wherein a suitable reader 160 conveys infor 
mation concerning the froZen product 132 to the controller 
150. The information could be in any suitable data format 
and could include any of the folloWing: the product formu 
lation, the product identity, a constant value, a force value, 
etc. 

[0054] C. Force Sensor 

[0055] As shoWn in FIGS. 1 and 2, the controller 150 is 
also connected via line 152 to the motor drive 144 and by 
line 154 to a force sensor 164. As such, the controller 150 
monitors the force over line 154 applied to the piston 126 
by the motor drive 144 and adjusts the force as discussed 
above. It should be noted that in another embodiment the 
force sensor 164 is an integral component of the motor drive 
144, and thus the line 154 is eliminated. As explained above, 
the motor drive 144 can comprise an electric motor, such as 
a stepper motor, that is controllable by controller 150. It 
should also be appreciated that the motor drive 144 can 
comprise any commercially-available drive mechanism that 
can be controlled by controller 150. In FIG. 1, the force 
sensor 164 and motor drive 144 are located Within the 

housing 102. HoWever, in a preferred embodiment, the 
motor drive 144 including the integral force sensor 164 are 
located outside the housing 102 so that the refrigeration in 
the housing 102 does not cause errors in the force measure 
ment due to temperature variations. 

[0056] Further, the force sensor 164 can comprise a force 
sensitive metallic sensor such as, for example, a strain gauge 
or any other commercially-available force sensor. In addi 
tion, it should also be appreciated that the force sensor 164, 
as shoWn in FIGS. 1 and 2, is positioned betWeen the force 
distribution disk 128 and the piston 126. HoWever, the force 
sensor 164 can optionally be positioned betWeen the plunger 
140 and the force distribution disk 128. In another embodi 
ment, the force sensor 164 is attached to the plunger 140. In 
even another embodiment, the force sensor 164 is included 
as an integral component Within the drive motor 144. When 
using the force distribution disk 128, the force sensor 164 
can be optionally placed betWeen the force distribution disk 
128 and the piston 126 (as shoWn in FIGS. 1 and 2), or the 
force sensor 164 can be placed betWeen the plunger 140 and 
the force distribution disk 128. In the latter con?guration, 
the force sensor 164 can optionally be attached to the formed 
end 141 of the plunger 140. When a force distribution disk 
128 is not used, the force sensor 164 is placed betWeen the 
plunger 140 and the piston 126, and the force sensor 164 can 
optionally be attached to the plunger 140. Any number of 
conventional approaches could be used to measure the force 
actually being applied by the plunger 140 so that the system 
is assured that the correct force as determined by the 
information in label 170 is delivered. 
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[0057] d. Product Container Position 

[0058] As shoWn in FIGS. 1 and 2, in dispensing the 
froZen product 132, the product container 120 is positioned 
Within the housing 102 in a dispensing orientation that has 
the retaining ring 122 securely ?xed to support 104. The 
retaining ring 122 is secured to support 104 connected to 
housing 102 such that the piston 126 can move Within the 
product container 120 While the sideWalls 121 and 123 of the 
product container 120 do not move. As shoWn in FIG. 2a, 
the retaining ring 122 is connected to the second end 220 of 
the product container 120. The retaining ring 122 includes a 
retaining ring tongue 230 and a retaining ring groove 234. 
The support 104 has a complementary-type ?tting that 
includes a ?xed support groove 232 and a ?xed support 
tongue 236. When the product container 120 is placed in the 
housing 102, the retaining ring tongue 230 is releasably 
positioned in the ?xed support groove 232 and the ?xed 
support tongue 236 is positioned in the retaining ring groove 
234. This complementary connection alloWs the product 

container 120 to receive the plunger 140 and the force that is applied to the piston 126 Without collapsing the 

product container 120 during extrusion as Will be subse 
quently explained. In one embodiment, the retaining ring 
122 is composed of, for example, thermoplastic, nylon or 
polypropylene or any other suitable polymeric material. 

[0059] It should be noted that the embodiment shoWn in 
FIGS. 1, 2 and 2a represent one mechanism used to secure 
the product container 120 in the dispensing position. HoW 
ever, it should be appreciated that the present invention is 
not limited to the embodiment shoWn and should encompass 
any mechanism knoW or used in the art for maintaining the 
product container 120 in a dispensing position. 

[0060] d. Dispensing FroZen Product 
[0061] The spout 130 is in an opposite position from the 
piston 126, and the spout 130 extends from the interior of 
housing 102 to the exterior. In addition, as the motor drive 
144 moves the plunger 140 to apply force to the piston 
126, the piston 126 moves toWard the spout 130 and 
compresses (C), as shoWn in FIG. 1, the froZen product 132 
Within the product container 120. It should be noted that the 
froZen product 132 can be compressed by about 35 to 40% 
Without froZen product 132 being extruded from the spout 
130. This compression of the froZen product 132 is caused 
in part because the froZen product contains high amounts of 
air Within the froZen product 132. Once the air has been 
compressed, any further force applied to the plunger 140 
Will cause froZen product 132 to be extruded from the spout 
130 into the server 134. 

[0062] It should also be noted that the amount of com 
pression (C) of the froZen product 132 before extrusion is 
dependent upon the formulation of the froZen product 132. 
In addition, the compressibility (C) of the froZen product 

132 can cause a time lag betWeen the time that the force is applied and When the froZen product 132 is dispensed 

through the spout 130. Therefore, once the formulation of 
the froZen product and/or other associated information is 
input to the controller 150, the controller 150 determines the 
correct force that must be applied to the piston 126 based 

on the input information. In one embodiment, this force can be used to pre-load the froZen product 132 so as to 

eliminate any air located in the froZen product 132 and the 
time lag associated With compressibility (C) of the froZen 
product 132. 




















