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APPARATUS AND METHODS FOR 
PRODUCING BEVERAGES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of U.S. patent 
application Ser. No. 13/913,785 filed on Jun. 10, 2013, which 
is a continuation of U.S. patent application Ser. No. 12/741, 
182 filed on May 3, 2010, which is a National Phase Entry 
under 371 of PCT/CA2008/001943 filed on Nov. 5, 2008, 
which claims the benefit of U.S. Provisional Patent Applica 
tion No. 60/985,439 filed by C. Bertone on Nov. 5, 2007 and 
also claims the benefit of U.S. Provisional Patent Application 
No. 61/102,176 filed by C. Bertone on Oct. 2, 2008. Each of 
these aforementioned applications is hereby incorporated by 
reference herein. 

FIELD OF THE INVENTION 

0002 The invention relates generally to beverage produc 
tion and, more particularly, to apparatus and methods for 
producing beverages. 

BACKGROUND 

0003 Consumers want to enjoy a wide variety of bever 
ages. One type of beverage that has become increasingly 
popular is “frozen beverages' (sometimes also called “iced 
beverages'), such as “slush” beverages and “smoothie' bev 
erages, which have fragmented ice (e.g., shaved or crushed 
ice) as one of their ingredients. 
0004 Typically, frozen beverages are dispensed by a dis 
pensing apparatus having one or more large product holding 
containers containing a large batch (e.g., 10 L) of frozen 
beverage product that is refrigerated and, for each container, 
a lever or other control activatable by a user to cause some of 
the frozen beverage product to flow out of the container and 
into a cup. 
0005 For such dispensing apparatus, and for each product 
holding containerthereof an operator (e.g., a store clerk) first 
has to prepare a liquid, mixture, which in most cases is a 
liquid concentrate to which he/she adds water to obtain a 
correct ratio. This liquid mixture then has to be poured into 
the product holding container. The dispensing apparatus then 
has to be turned on to enable a freezing cylinder within the 
product holding container to begin freezing up the liquid 
mixture around the freezing cylinder. An auger of the dispens 
ing apparatus is eventually activated to scrape ice formations 
from around the freezing cylinder. As this process continues, 
the liquid mixture in the product holding container becomes 
the frozen beverage product to be dispensed as frozen bever 
ages. This conversion of the liquid mixture into the frozen 
beverage product typically takes about two (2) hours. In addi 
tion, when the dispensing apparatus has multiple product 
holding containers, this process needs to be repeated for each 
container. Moreover, once the batch of frozen beverage prod 
uct in a product holding container is drawn down and empty, 
a new batch of product must be mixed and placed in the 
container and approximately two (2) hours later the product 
will be ready for serving. 
0006. In market segments in which Such dispensing appa 
ratus are most often utilized, namely the food service indus 
try, the convenience store market and the fast food/quick 
serve restaurant market, counter space is of critical impor 
tance and very valuable property. As each beverage selection 
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being offered is maintained in a separate product holding 
container, there are consequently several containers required 
to provide a variety of beverages from the dispensing appa 
ratus. Therefore, with each new beverage offer added, the 
dispensing apparatus can increase in width by approximately 
six (6) inches. For this reason, this type of dispensing appa 
ratus usually only contains two (2) or three (3) product hold 
ing containers. To provide additional flavors beyond three (3) 
thus normally requires the apparatus operators to purchase 
an additional unit to hold additional product holding contain 
ers. However, in the aforementioned markets where counter 
space is a valuable commodity, the operators are not inclined 
to add any additional flavors to Support extra beverage flavor 
ing choices beyond three (3) because the equipment to pro 
vide extra choices beyond three (3) would take up too much 
additional counter space. Put another way, the incremental 
increase in returns from providing an extra flavor is not jus 
tified by the added revenues obtained from the use of addi 
tional counter space. As a result, operators have to turn away 
Some customers who may appreciate alternate flavors 
because it wouldn’t be worth the extra expense of taking up 
additional counter space. 
0007. In addition, with a dispensing apparatus typically 
requiring about two (2) hours to convert the liquid mixture 
into the frozen beverage product to be dispensed, there is a 
period of time during which product cannot be sold and as a 
result many sales may be lost as potential customers may 
approach the apparatus but cannot serve themselves a bever 
age. 
0008 Furthermore, the frozenbeverage product contained 
within each product holding container has a shelflife associ 
ated to it such that, after a prescribed period of time that the 
product is in the container, it must be discarded and a new 
batch must be produced. As a result, not only are sales lost due 
to the freeze-down period of the product to be discarded, but 
there is a high percentage of waste associated to such a dis 
pensing apparatus. 
0009 Moreover, a dispensing apparatus as described 
above can create numerous technical problems (e.g., gasket 
failures causing frozen beverage product to leak out the prod 
uct holding container(s), potentially backing an auger drive 
motor risking damage) and an opportunity for the operator to 
affect the quality of the frozen beverage product. Because the 
operator initially prepares the liquid mixture, the ratios may 
not be measured correctly and, as a result, the customer may 
get a product that doesn't taste as it should. Worse still, 
incorrect ratios of beverage ingredients introduce the poten 
tial for the dispensing apparatus to freeze-up solid, risking 
damage thereto and additional lost sales. 
0010. Other types of dispensing apparatus for dispensing 
other types of beverages. Such as hotbeverages (e.g., flavored 
coffee), present their own drawbacks, some of which are 
analogous to those discussed above. 
0011. Accordingly, there is a need for improvements in 
apparatus and methods for producing beverages, particularly 
frozen beverages. 

SUMMARY OF THE INVENTION 

0012. According to a first broad aspect, the invention pro 
vides an apparatus for producing a frozen beverage. The 
apparatus comprises: an ice Supply unit for Supplying a quan 
tity of ice to produce multiple frozen beverages; an ice frag 
mentation unit for fragmenting a portion of the ice to produce 
fragmented ice; a flavor dispensing unit for storing a plurality 
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of supplies of flavoring ingredients and for dispensing at least 
one of the flavoring ingredients; a mixing unit for mixing the 
fragmented ice and the at least one of the flavoring ingredi 
ents; and a control unit comprising a user interface, the con 
trol unit being responsive to user input requesting the frozen 
beverage for causing the ice fragmentation unit to produce the 
fragmented ice, the flavor dispensing unit to dispense the at 
least one of the flavoring ingredients and the mixing unit to 
mix the fragmented ice and the at least one of the flavoring 
ingredients. 
0013. According to a second broad aspect, the invention 
provides an apparatus for producing a beverage containing a 
plurality of ingredients. The apparatus comprises a plurality 
of stations comprising: at least one dispensing station for 
dispensing at least Some of the ingredients into a container; 
and a mixing station for mixing the ingredients in the con 
tainer to prepare the beverage. The apparatus also comprises: 
a transporting unit for transporting the container between the 
stations; and a control unit comprising a user interface, the 
control unit being responsive to user input requesting the 
beverage for generating control signals to cause the dispens 
ing and the mixing the ingredients at the stations and cause the 
transporting unit to transport the container between the sta 
tions. 

0014. According to a third broad aspect, the invention 
provides an apparatus for producing a beverage. The appara 
tus comprises: a cup support for receiving a cup into which 
the beverage is to be served and for Supporting the cup while 
the beverage is prepared; a cup detection unit for detecting the 
cup when the cup is received by the cup Support; a dispensing 
system for dispensing into the cup a plurality of ingredients to 
prepare the beverage; a mixing unit for mixing the ingredients 
in the cup; and a control unit comprising a user interface, the 
control unit being responsive to user input requesting the 
beverage and to detection of the cup by the cup detection unit 
for causing the dispensing system to dispense the ingredients 
and the mixing unit to mix the ingredients. 
0015. According to a fourth broad aspect, the invention 
provides an apparatus for producing a beverage. The appara 
tus comprises; a dispensing system for dispensing into a 
container a plurality of ingredients to prepare the beverage; a 
mixing unit for mixing the ingredients in the container, the 
mixing unit comprising a mixing element configured to 
extend into the container and to mix the ingredients in the 
container, a sanitizing unit for sanitizing the mixing element 
after the mixing element has mixed the ingredients in the 
container, and a control unit comprising a user interface, the 
control unit being responsive to user input requesting the 
beverage for causing the dispensing system to dispense the 
ingredients, the mixing unit to mix the ingredients and the 
sanitizing unit to sanitize the mixing element. 
0016. According to a fifth broad aspect, the invention pro 
vides an apparatus for producing hot beverages and frozen 
beverages: The apparatus comprises a dispensing system for 
dispensing a plurality of ingredients, the dispensing system 
comprising: in ice Supply unit for Supplying ice and an ice 
fragmentation unit for fragmenting a portion of the ice to 
produce fragmented ice; a waterheater for heating water from 
a water Supply line to produce hot water, a flavor dispensing 
unit for storing a plurality of supplies of flavoring ingredients 
and for dispensing any of the flavoring ingredients. The appa 
ratus also comprises a mixing unit for mixing the ingredients 
and a control unit comprising a user interface, the control unit 
being responsive to user input requesting a particular bever 
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age for causing the dispensing system to dispense the ingre 
dients and the mixing unit to mix the ingredients, wherein: 
when the particular beverage is a frozen beverage, the ingre 
dients comprise fragmented ice and at least one of the flavor 
ing ingredients; and when the particular beverage is a hot 
beverage, the ingredients comprise hot water and at least one 
of the flavoring ingredients. 
0017. These and other aspects of the invention will now 
become apparent to those of ordinary skill in the art upon 
review of the following description of embodiments of the 
invention in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0018. A detailed description of embodiments of the inven 
tion is provided below, by way of example only, with refer 
ence to the accompanying drawings, in which: 
0019 FIG. 1 shows an apparatus for producing beverages 
in accordance with an embodiment of the invention; 
0020 FIG. 2 shows the apps of FIG. 1, with a front panel 
open exposing internal components of the apparatus; 
0021 FIG.3 shows an ice supply unit and an ice fragmen 
tation unit of the apparatus of FIG. 1; 
0022 FIG. 4 shows a shower unit of the apparatus of FIG. 
1; 
0023 FIG. 5 shows components of the ice fragmentation 
unit; 
0024 FIG. 6 shows various components of the apparatus 
of FIG. 1, including components of a flavor dispensing unit 
and a milk product dispensing unit: 
0025 FIG. 7 shows various components of the apparatus 
of FIG.1, including components of a mixing unit, a transport 
ing unit and a cup detection unit; 
0026 FIG. 8 shows various components of the apparatus 
of FIG. 1, including components of the mixing unit and the 
flavor dispensing unit; 
0027 FIG. 9 shows various components of the apparatus 
of FIG. 1, including components of a sanitizing unit and the 
flavor dispensing unit; 
0028 FIG. 10 shows various components of the apparatus 
of FIG. 1, including components of the milk product dispens 
ing unit and the sanitizing unit; 
0029 FIG. 11 shows components of the sanitizing unit; 
0030 FIG. 12 shows the apparatus of FIG. 1, comprising 
an ice maker in accordance with another embodiment of the 
invention; and 
0031 FIG. 13 shows various components of the apparatus 
of FIG. 1, including components of a water dispensing unit. 
0032. It is to be expressly understood that the description 
and drawings are only for the purpose of illustrating certain 
embodiments of the invention and are an aid for understand 
ing. They are not intended to be a definition of the limits of the 
invention. 

DETAILED DESCRIPTION OF EMBODIMENTS 

0033 FIGS. 1 to 11 show a beverage production apparatus 
10 for producing beverages in accordance with an embodi 
ment of the invention. In particular, as further discussed 
below, the beverage production apparatus 10 can produce 
frozen beverages that include fragmented ice (e.g., shaved or 
crushed ice) as one of their ingredients, such as slush bever 
ages and Smoothie beverages, hereinafter respectively 
referred to as 'slushies” and “smoothies'. Also, in this 
embodiment, the beverage production apparatus 10 can pro 
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duce hot beverages that include heated water as one of their 
ingredients, such as coffee and flavored coffee beverages 
(e.g., French Vanilla, Mocha, etc.). 
0034. The beverage production apparatus 10 comprises a 
dispensing system 12, a mixing unit 14, and a control unit 16 
comprising a user interface 50, which interact to prepare a 
particular beverage when requested by a user, such as a cus 
tomer or operator. More particularly, when the control unit 16 
receives user input requesting the particular beverage via the 
user interface 50, it generates control signals to cause the 
dispensing system 12 to dispense various ingredients (e.g., 
fragmented ice, water, flavoring ingredients, milk product) 
that are mixed by the mixing unit 14 in order to prepare the 
particular beverage, which is served in a cup (i.e., any suitable 
drinking container). In this embodiment, the beverage pro 
duction apparatus 10 also comprises a transporting unit 36 for 
transporting the cup into which the particular beverage is to 
be served between a plurality of stations at which different 
beverage preparation operations are performed, including 
dispensing of ingredients into the cup by the dispensing sys 
tem 12 and their mixing in the cup by the mixing unit 14. This 
“one beverage at a time' production is particularly advanta 
geous for production of frozen beverages as it avoids having 
to prepare and refrigerate a large batch of frozen beverage 
product. 
0035. These and other components of the beverage pro 
duction apparatus 10, which are further discussed below, are 
located within a housing 13 such that the beverage production 
apparatus 10 minimizes its “footprint” in an environment 
(e.g., a convenience store or fast food/quick serve restaurant) 
where it is used. 
0036 Dispensing System 12 
0037. The dispensing system 12 is configured to dispense 
any of a set of ingredients that can be used to prepare bever 
ages to be produced by the beverage production apparatus 10. 
These ingredients can take on various forms in various 
embodiments. In this embodiment, the ingredients that can be 
dispensed by the dispensing system 12 comprise: 

0038 fragmented ice (e.g., shaved or crushed ice); 
0039 water (e.g., non-heated water, heated water); 
0040 flavoring ingredients, each flavoring ingredient 
being used to provide a main flavor of a beverage to be 
produced. For example, a flavoring ingredient may be a 
fruit-flavored ingredient, i.e., an ingredient producing a 
beverage having a fruity taste (e.g., Strawberry, rasp 
berry, orange, mango, banana, pineapple, pomegranate). 
In another example, a flavoring ingredient may be a 
coffee-flavored ingredient, i.e., an ingredient producing 
a beverage having a coffee or coffee-like taste (e.g., 
espresso, French Vanilla, mocha); and 

0041 one or more milk products, each of which can be 
a natural milk product such as milk or cream, or an 
artificial milk product that has a taste simulating its 
natural counterpart. A milk product may be a powder 
milk productor, in this embodiment, a liquid milk prod 
uct. 

0042. To dispense these ingredients, in this embodiment, 
the dispensing system 12 comprises an ice Supply unit 22, an 
ice fragmentation unit 24, a flavor dispensing unit 26, a water 
dispensing unit 28 and a milk product dispensing unit 30. 
0043 a) Ice Supply Unit 22 
0044) The ice supply unit 22 is configured to supply ice in 
a quantity Sufficient to produce multiple frozen beverages. To 
that end, the ice Supply unit 22 provides storage and tempera 
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ture maintenance functionality for ice used to produce frozen 
beverages. In this embodiment, the ice Supply unit 22 com 
prises an ice chamber 220, an ice entry portion 224 defining 
an ice entry opening, a hinged door 226, and a refrigeration 
system 228. 
0045. The ice chamber 220 is a thermally insulated con 
tainer defining an interior space that is used to store a given 
quantity of ice for producing multiple frozen beverages. For 
example, in this embodiment, the ice chamber 220 is config 
ured to store about 15 lbs (or about 7 kg) of ice in the form of 
ice cubes. In other embodiments, the ice chamber 220 may be 
configured to store a greater or Smaller quantity of ice, pos 
sibly in forms other than ice cubes (e.g., larger blocks or 
chunks). The quantity of ice that is storable in the ice chamber 
220 saves an operator from having to continually refill the 
beverage production apparatus 10 with ice each time that a 
frozen beverage is produced. 
0046. The ice chamber 220 is bounded by the ice entry 
portion 224 at a top end and the ice fragmentation unit 24 at a 
bottom end. Insulating material is provided between exterior 
and interior surfaces of the ice chamber 220 to maintain the 
temperature inside the ice chamber 220 to ensure that ice 
stored therein remains in a solid form that can be used by the 
ice fragmentation unit 24. The refrigeration system 228 is 
connected to the ice chamber 220 in order to regulate its 
temperature and humidity to maintain conditions within the 
ice chamber 220 that are adequate to keep the ice stored 
therein from melting. 
0047. An ice level sensor (not shown) located on the inte 
rior surface of the ice chamber 220 is used to monitor a current 
level of ice and alert an operator when ice needs to be added 
to the beverage production apparatus 10. This sensor moni 
tors the ice chamber 220 for the following two conditions: 

0048 If the ice level sensor detects that the ice within 
the ice chamber 220 drops below a predetermined 
amount, such as if the ice currently in the ice chamber 
220 is only sufficient to produce one (1) or two (2) frozen 
beverages, the ice level sensor sends an "ice-low signal 
to the control unit 16. Upon receipt of this signal, the 
control unit 16 alerts the operator that additional ice 
needs to be added to the ice chamber 220, such as 
through a visual or auditory alarm. 

0049. If the ice level sensor detects that the ice chamber 
220 is empty (i.e. the ice within the ice chamber 220 is 
insufficient to produce even one (1) frozen beverage), 
the ice level sensor sends an "ice-empty signal to the 
control unit 16. Upon receipt of this signal, the control 
unit 16 alerts the operator that additional ice needs to be 
added to the ice chamber 220 in a manner similar to that 
mentioned above, but may also prevent customers from 
choosing beverages that use ice as an ingredient, such as 
by “locking out” options for such beverages on the user 
interface 50. 

0050. The ice entry portion 224 and the hinged door 226 
form one end of the ice chamber 220 which, in this case, is 
situated at a top of the beverage production apparatus 10 and 
may thus be integrated into its top Surface. Ice is added into 
the ice chamber 220 via the ice entry opening defined by the 
ice entry portion 224, with the hinged door 226 that can be 
manually opened or closed by an operator. The ice entry 
opening opens into the interior space of the ice chamber 220 
to allow the insertion of a sufficient quantity of ice for bever 
age production. In this case, the ice entry opening defined by 
the ice entry portion 224 allows insertion of ice cubes into the 
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ice chamber 220 using a conveyance medium, Such as a bag, 
scoop or hopper. The ice entry opening defined by the ice 
entry portion 224 is covered by the hinged door 226 when it is 
shut to prevent access to the ice chamber 220. 
0051. Like the ice chamber 220, the ice entry portion 224 
and the hinged door 226 are constructed using insulating 
material, which may be the same material used for the ice 
chamber 220 or a different material. The hinged door 226 can 
be placed in one of two (2) positions (open or closed) to allow 
or prevent access to the ice entry opening leading to the 
interior space of the ice chamber 220 and also contains a door 
sensor (not shown) to report its position. When an operator 
needs to add ice to the ice chamber 220, he/she moves the 
hinged door 226 to its open position, exposing the ice entry 
opening defined by the ice entry portion 224 that leads to the 
ice chamber 220. At this point, the door sensor sends a “door 
open signal to the control unit 16 to indicate the position of 
the hinged door 226. Upon receipt of this signal, the control 
unit 16 prevents production of beverages that use ice as an 
ingredient, such as by "locking out” options for Such bever 
ages on the user interface 50, in order to allow the operator to 
add the ice safely, 
0.052 Once a sufficient amount of ice has been added to 
the ice chamber 220 through the office entry opening of the 
ice entry portion 224, the operator moves the hinged door 226 
to its closed position. When the hinged door 226 is in this 
position, the ice entry portion 224 seals the ice chamber 220 
off from the outside, insulating the ice contained within 
against heat sources outside of the ice chamber 220. At the 
same time, the door sensor terminates the “door open signal 
to indicate that the hinged door 226 is now closed and that the 
ice chamber 220 is sealed. Upon receipt of this signal, the 
control unit 16 allows production of beverages that use ice as 
an ingredient again. 
0053. The size of the ice entry opening in the ice entry 
portion 224 is generally sufficient to allow the addition of a 
given quantity of ice cubes to the ice chamber 220. In cases 
where premade ice cubes are used, it is conceivable that an 
operator may need to first transfer these cubes from an exter 
nal apparatus where they were created (such as a refrigerator 
or ice making machine) and load these to the ice chamber 220 
using a conveyance medium Such as a bag, Scoop or tray. In 
Such cases, the conveyance medium may not correspond to 
the size or shape of the ice entry opening defined by the ice 
entry portion 224. This difference may lead to spillage of ice 
cubes onto the beverage production apparatus 10 and/or on a 
Surrounding counter or floor. Besides the time required to 
clean up this type of spillage, ice cubes that fall from the 
beverage production apparatus 10 onto a floor also present a 
safety hazard to both operators and customers, who may slip 
and fall on them. To prevent such frustrations and reduce such 
hazards as much as possible, the ice entry portion 224 may be 
configured to accommodate a hopper (not shown) that can 
either be temporarily or permanently affixed. For example, 
Such a hopper may be a funnel that narrows to fit the ice entry 
opening within the ice entry portion 224. Through Such a 
construction, the hopper can provide a larger area for loading 
ice cubes from unwieldy conveyance media, such as large 
bags or Scoops of ice. In addition, the hopper can allow the 
operator an easier way to funnel large amounts of ice through 
the ice entry opening leading to the ice chamber 220. In cases 
where the hopper is attached temporarily to the ice entry 
portion 224, the hinged door 226 is opened before the hopper 
is attached and is then shut after it is detached, whereas in 
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cases where the hopper is attached permanently to the ice 
entry portion 224, the hopper may simply become an exten 
sion of the ice entry opening to the ice chamber 220 and the 
hinged door 226 may be integrated within the hopper. 
0054. In this embodiment, a shower unit 98 is provided to 
perform certain sanitation and maintenance functions. Such 
as performing a regular cleaning of the ice chamber 220 as 
well as clearing ice jams from the ice fragmentation unit 24, 
which can save an operator time and improve efficiency of the 
beverage production apparatus 10. More particularly, in this 
embodiment, the shower unit 98 comprises a spray head 2262 
integrated with the hinged door 226 and a spray line-in 2264 
that connects the spray head 2262 with certain components of 
the water dispensing unit 28 and a sanitizing unit 37 that will 
be covered later. 
0055 Operation of the spray head 2262 and the spray 
line-in 2264 in sanitizing the interior space of the ice chamber 
220 will now be presented. For example, this operation can be 
scheduled by the control unit 16 to occur on a regular basis 
during time periods where it is known that the beverage 
production apparatus 10 will be rarely used or will be unused, 
Such as during closing hours. At the start of this time period, 
the control unit 16 sends “chamber clean' signals to the user 
interface 50, the ice fragmentation unit 24, the water dispens 
ing unit 28 and the sanitizing unit 37. These signals prepare 
the beverage production apparatus 10 for sanitization of the 
ice chamber 220 by doing the following: 

0056 the water dispensing unit 28 and the sanitizing 
unit 37 set certain valves to a position that allows flow of 
hot water and a sanitizing agent from their respective 
units to flow into the spray line-in 2264; 

0057 the ice fragmentation unit 24 sets a wastewater 
valve to an open position that allows output of the sani 
tization operation to flow to a drain out (not shown) that 
connects the beverage production apparatus 10 to a main 
wastewater drain line; and 

0058 the user interface 50 disables access to all bever 
age selection and production, such as by "locking out 
these options and/or identifying that a sanitation cycle 
has been started through an indicator on the user inter 
face 50. 

0059. With this preparation complete, the control unit 16 
then sends a "hot water dispense' signal and a “sanitizing 
agent dispense' signal to the water dispensing unit 28 and 
the sanitizing unit 37 in order for hot water and a sanitizing 
agent to be dispensed simultaneously and flow into the spray 
line-in 2264. The sanitizing agent and hot water combine 
within the spray line-in 2264 to form a cleaning solution that 
is sprayed into the ice chamber 220 through the spray head 
2262 integrated within the hinged door 226. The cleaning 
solution melts any ice remaining in the ice chamber 220 while 
also sanitizing the walls of the chamber 220 and certain 
components of the ice fragmentation unit 24. The resulting 
mixture of water from melting ice and the sprayed cleaning 
Solution is drawn downward by gravity to the open wastewa 
ter valve (not shown) in the ice fragmentation unit 24, which 
connects it to a main wastewater drain line where it may flow 
out of the beverage production apparatus 10. 
0060 Under control of the control unit 16, the water dis 
pensing unit 28 and the sanitizing unit 37 continue to dispense 
hot water and the sanitizing agent for a predetermined period 
sufficient to melt all of the ice and sanitize the interior space 
of the ice chamber 220. When this period is over, the control 
unit 16 stops the flow of sanitizing agent and hot water to the 
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ice chamber 220 through the spray head 2262. At this point, 
the control unit 16 resets the water dispensing unit 28, the 
sanitizing unit 37 and the ice fragmentation unit 24 to restore 
them to their normal operations that will be described later. In 
addition, the control unit 16 re-enables access to beverage 
selection via the user interface 50. However, because the ice 
chamber 220 contains no ice, access to beverages that use ice 
as an ingredient are disabled until a fresh Supply of ice is 
added to the ice chamber 220 by the operator. 
0061. In the embodiment described above, an operator is 
responsible for loading a sufficient quantity of ice for bever 
age production into the ice chamber 220 via the ice entry 
opening of the ice entry portion 224 using a conveyance 
medium, Such as a bag or Scoop. In an alternative embodi 
ment, as shown in FIG. 12, the ice Supply unit 22 may com 
prise an ice maker 39 for making ice that is fed to the ice 
chamber 220. The ice maker 39 may make ice at a rate 
Supplying a quantity of ice Sufficient to produce multiple 
frozen beverages. For example, in some cases, the ice maker 
39 may be configured to make ice at a rate of about 300 lbs 
(136 kg) of ice per day (24 h). In other cases, the ice making 
rate of the ice maker 39 may take on other values. The ice 
maker 39 uses the ice entry opening defined by the ice entry 
portion 224 to transfer ice that it makes to the ice chamber 
220. 
0062. The ice maker 39 is configured to make ice using 
water from a water line, which may be shared with other units 
of the beverage production apparatus 10 (such as the water 
dispensing unit 28) or may be solely dedicated to the ice 
maker 39. Similarly, the ice maker 39 may be connected to 
power line that can be either shared with other units of the 
apparatus 10 or dedicated to the ice maker 39 alone. In addi 
tion, the ice maker 39 is connected to the control unit 16 via 
dedicated wiring such that the control unit 16 is aware of the 
ice maker's presence and oversees its operation, where nec 
essary. Various processes may be implemented by the ice 
maker 39 to generate ice (e.g., various off-the-shelf ice mak 
ing devices may be used for the ice maker 39). As these 
processes are well understood by those skilled in the art, they 
will not be described further here. 

0063. With the ice maker 39, the ice supply unit 22 is now 
used to both make and store ice. This can save time and money 
for an operator that would have been otherwise spent refilling 
the ice chamber 220 when it runs out of ice or after the 
sanitation procedure described previously. Moreover, replac 
ing the hinged door 226 with the ice maker 39 provides the 
following additional benefits to an operator: 

0064 because the ice maker 39 uses the ice entry open 
ing of the ice entry portion 224, the chances for the 
spillage of ice cubes outside of the beverage production 
apparatus that could pose a potential safety hazard to 
operators and/or customers is eliminated; and 

0065 because the hinged door 226 to the ice chamber 
220 is replaced by the ice maker and because the tem 
perature of the ice maker 39 is likely similar to that of the 
ice chamber 220, the overall temperature and humidity 
levels in the ice chamber 220 can be better regulated by 
the refrigeration system 228, which may extend its 
operational life as it does not need to work as hard to 
regulate the temperature within the ice chamber 220. 

0066 b) Ice Fragmentation Unit 24 
0067. The ice fragmentation unit 24 is configured to frag 
ment a portion of the ice Supplied by the ice Supply unit 22 to 
produce fragmented ice. 
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0068 More particularly, in this embodiment, ice stored 
within the ice supply unit 22 is typically provided in the form 
of ice cubes. However, ice to be used as an ingredient in 
frozen beverages generally needs to be in the form of frag 
mented ice (i.e., Small ice fragments) to allow for a more 
thorough mixing of beverage ingredients and proper beverage 
consistencies. As a result, there is a need to convert the ice 
cubes stored in the ice Supply unit 22 into fragmented ice, 
such as shaved or crushed ice. While in this example, it will be 
assumed that the ice in the ice supply unit 22 is in the form of 
ice cubes manually added into the ice Supply unit 22, in other 
examples, this ice can be in various other forms, such as one 
or more larger blocks or chunks of ice manually added or 
optionally produced by the ice maker 39, if available. 
0069. Thus, the ice fragmentation unit 24 converts ice 
cubes stored in the ice Supply unit 22 into fragmented ice 
Suitable for beverages that use ice as an ingredient. More 
specifically, in this embodiment, the ice fragmentation unit 24 
is configured to shave ice from the ice Supply unit 22 to 
produce shaved ice. To that end, the ice fragmentation unit 24 
comprises: 

0070 an ice transfer system 242 that allows the proper 
transfer of ice from the ice supply unit 22 to the other 
components in the ice fragmentation system 24; 

0071 an ice propulsion system 244 that imparts motion 
to the ice so it can be successfully shaved; and 

0.072 an ice shaver 246 that shaves the ice to produce 
shaved ice. 

0073. The ice transfer system 242 provides an entry point 
for ice cubes stored in the ice chamber 220 to the ice frag 
mentation unit 24, and specifically to the ice propulsion sys 
tem 244 and the ice shaver 246. The ice transfer system 24 is 
comprised of an upper ice shelf 2422 and a lower ice shaver 
bowl 2424. The ice shelf 2422 forms the bottom surface of the 
ice chamber 220 such that it conforms to the general shape of 
the chamber 220. The shelf 2422 contains a central void that 
leads to the remaining components of the ice fragmentation 
unit 24. When ice cubes are added to the ice chamber 220, 
they collect on (and are supported by) the surface of the ice 
shelf 2422 that surrounds its central Void. As more ice is 
added to the chamber 220, however, some icefalls through the 
central void of the ice shelf 2422 into the ice shaver bowl 
2424. Ice cubes continue to accumulate in the ice shaver bowl 
2424 until they are at the same level as those on the ice shelf, 
thus allowing the shelf 2422 and the bowl 2424 to jointly 
support the supply of ice within ice chamber 220. 
0074. During the normal operation of the ice fragmenta 
tion unit 24, ice cubes contained within the ice shaver bowl 
2424 are converted from their cubed form to shaved ice. As 
the ice cubes contained within in the bowl 2424 are gradually 
converted to shaved ice, other ice cubes are guided into the 
bowl 2424 by the shape of the ice shelf 2422, under the force 
of gravity. This allows the ice transfer system 242 to provide 
a continuous supply of ice cubes from the ice chamber 220 to 
the ice fragmentation unit 24. In addition, by Supporting most 
of the ice within the ice chamber 220, the ice shelf 2422 
removes weight and stress from the other components of the 
ice fragmentation unit 24, allowing them to operate more 
freely and extending their operational lifespan. 
0075. The ice propulsion system 244 provides a motive 
force and mechanism to impart forward motion to the ice 
cubes contained within the ice shaver bowl 2424 to facilitate 
their fragmentation. The ice propulsion system 242 com 
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prises a propulsion motor and drive 2442, a shaft 2444, an 
impellor 2446 and an impeller cap 2448. 
0076. The propulsion motor and drive 2442 arc used to 
generate the motive force used by the propulsion system to 
drive, and Subsequently fragment, the ice cubes Supplied by 
the ice transfer system 242. When the propulsion motor and 
drive 2442 are activated, the motor of this component gener 
ates rotational force that is transmitted through the drive 
mechanism of this component to the shaft 2444, which sub 
sequently rotates in the same general direction. In this way, 
motive force can be transmitted to the impeller 2446. 
0077. The impeller 2446 is a hollow cylindrical tube that 
comprises a top portion with a central Void, a central hub and 
a plurality of arms that connect the central hub to the top 
portion. The impeller 2446 sits between the ice shelf 2422 and 
the ice shaver bowl 2424 of the ice transfer system 242. The 
top portion of the impeller 2446 contains a central void that 
conforms to the same general shape as the central Void of the 
ice shelf 2422. However, the outside edge of the central void 
for the impellor 2446 has a raised lip whose diameter is 
slightly smaller than that of the void within the ice shelf 2422. 
As a result, the raised lip surrounding the impeller's 2446 
central void fits within the central void of the ice shelf 2422 
and so further guides ice cubes from the ice chamber 220 and 
shelf 2422 down into the ice shaver bowl 2424, as well as to 
the other components of the impellor 
0078. The top portion of the impeller 2446 is connected to 

its central hub through the plurality of arms. The arms are 
designed in such away that they follow the general shape and 
contour of the ice shaver bowl 2424. When the impellor 2446 
is at rest, the arms allow ice that has fallen through the central 
void of its top portion to reach the bowl 2424. When the 
impellor is in motion, however, the arms Sweep the ice cubes 
within the ice shaver bowl 2424 ahead of them, thus propel 
ling them forward. 
0079. The central hub of the impellor 2446 provides a 
connection point between. it and the shaft 2444. The hub is 
centrally pierced to allow exposure of part of the shaft 2444 
that is threaded and to which threads on the impellor cap 2448 
correspond. When the impellor cap 2448 is suitably attached 
to the shaft 2444, the motive force provided by the propulsion 
motor and drive 2442 and transmitted via the shaft 2444 
rotates the impellor 2446 in the same direction. However, the 
impellor cap 2448 can also be detached by unscrewing it from 
the shaft 2444, thus allowing the removal of the impellor 2446 
from the ice propulsion system 244. This allows an operator 
to inspect and clean, the impellor 2446 when necessary. 
0080 When the ice propulsion system 244 is activated, ice 
cubes within the ice shaverbowl 2424 are swept around by the 
impellor 2446. The ice shaver 246 provides forces by which 
the ice cubes are converted to shaved ice through removal of 
Small shavings from an ice cube until the entire cube has been 
converted into Such shavings. 
0081 More particularly, in this embodiment, the ice 
shaver 246 comprises a shaver blade 2462, a shaver guide 
2464 and an ingredient chute 267. The shaving blade 2462 has 
a cutting edge that is Suitably integrated into the ice shaver 
bowl 2424 such that ice cubes that are spun around the bowl 
2424 by the impellor 2446 regularly come into contact with 
the cutting edge of the blade 2462. The cutting edge of the 
blade 2462 is designed and oriented within the ice shaving 
bowl 2424 in such a way to allow shaving of ice cubes that 
come into contact with it. The shaving blade 2462 can be 
made of any suitable material. Such as stainless steel. A pro 
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tective device may be provided to prevent an operator per 
forming normal cleaning and/or maintenance activities from 
coming into contact with the cutting edge of the shaverblade 
2462. 

I0082. The ice shaver guide 2464 is used to direct the ice 
shavings produced by the shaving blade 2462 into the ingre 
dient chute 267. 
I0083. The ingredient chute 267 is used to convey he 
shaved ice from the ice shaver guide 2464 to be dispensed into 
the cup used to prepare the beverage. The ingredient chute 
267 comprises a hollow, vertically-oriented cylinder with the 
assembly of the ice shaver bowl 2424/shaving blade 2462/ice 
shaver guide 2464 at its upper end. The side of the ingredient 
chute 267 has a plurality of inlet ports 2671 that are connected 
to components of the flavor dispensing unit 26 and the water 
dispensing unit 28. These inlet ports 2671 allow flavoring 
ingredients and/or water to flow into the chute 267. Because 
the ingredient chute 267 is vertically-oriented, its lower end is 
left open so that gravity may cause beverage components 
(including ice shavings, water and/or flavoring ingredients) 
entering the chute 267 to fall into the waiting cup below. This 
design ensures that beverages receive the maximum amount 
of required ice, water and flavoring ingredient(s). 
I0084 An example of the operation of the ice fragmenta 
tion unit 24 will now be presented. In this example, assume 
that a customer has initiated the production of a slushie, 
which uses shaved ice as an ingredient. 
I0085. Before beverage production begins, a certain quan 
tity of ice cubes already occupy the ice shaving bowl 2424, 
while the main weight of ice within the ice chamber 220 is 
supported by the ice shelf 2422. Because the ice is currently 
at rest, the control unit 16 can use the sensor within the ice 
chamber 220 to detect the presence of ice within the ice 
supply unit 22 and allow the production of the slushie to 
begin. 
I0086 Once the control unit 16 determines enough ice 
exists within the ice chamber 220 to produce the beverage, it 
sends an “ice dispense' signal to the ice fragmentation unit 
24. Upon receipt of this signal, the propulsion motor and drive 
2442 are activated, which in turn rotates the shaft 2444 and 
the impellor 2446 connected via the impellor cap 2448. 
I0087 Ice cubes currently within the ice shaver bowl 2424 
are propelled forward by the rotating arms of the impellor 
2446 and come into repeated contact with the shaver blade 
2462. Repeated contact with the cutting edge of the blade 
2462 causes an ice cube to be shaved into Successively 
smaller shavings until the entire cube has been converted to 
fragments. As the ice cubes contained within the ice shaver 
bowl 2424 are converted to shavings, avoid is created with the 
bowl 2424. However, the rotation of the top portion of the 
impellor 2446 (along with the general design of the ice shelf 
2422 and the weight of the ice within the ice chamber 220) 
cause ice cubes to fall from the chamber 220 through the voids 
in the ice shelf 2422 and the impellor 2446 into the ice shaver 
bowl 2424, where they are subsequently converted into ice 
shavings. 
I0088. Because generation of ice shavings occurs at some 
speed, they contain some initial momentum, which allows 
them to be guided by the ice shaver guide 2464 into the 
ingredient chute 267. Once in the ingredient chute 267, the ice 
shavings flow downwards towards the cup at its bottom. Dur 
ing the operation of the ice fragmentation unit 24, compo 
nents of the flavor dispensing unit 26 have also dispensed a 
given quantity of One or more flavoring ingredients into the 
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chute 267 through the inlet ports 2671. Through gravity, the 
ice shavings and the one or more flavoring ingredients flow 
through the ingredient chute 267 and into the cup where they 
are mixed and in which the slushie will be prepared. 
0089. When the control unit 16 determines that the ice 
fragmentation unit 24 has been activated for a duration Suffi 
cient to generate the amount of shaved ice needed for the 
beverage, it causes deactivation of the propulsion motor and 
drive 2442; which stops the rotation of the shaft 2444 and the 
attached impellor 2446. However, ice within the ice chamber 
220 continues to fall through the central void of the ice shelf 
2422 and into ice shaver bowl 2424 until a new equilibrium is 
established that Supports the remaining ice in the chamber 
220. In some cases, the apparatus 10 may comprise a frag 
mented ice sensor (not shown) for sensing a quantity (e.g., a 
level) of shaved ice dispensed into the cup and send a signal 
indicative of this quantity to the control unit 16 to allow the 
unit 16 detect when sufficient shaved ice has been dispensed 
for the beverage type and size. 
0090. It is possible that at some point during the operation 
of the ice fragmentation unit 24 described above, an ice jam 
could occur that would prevent its further operation. Such an 
ice jam may be caused by water or ice that prevents the ice 
fragmentation unit 24 from being to convert ice cubes into 
shaved ice. Ice jams could be caused by water re-freezing 
around a moving component of the ice fragmentation unit 24 
(such as the impellor 2446) or an excess amount of ice falling 
into the ice shaver bowl 2422 that prevents the ice propulsion 
244 or the ice fragmentation system 246 from operating. 
0091) If an ice jam occurs, the ice fragmentation unit 24 
makes repeated attempts to clear the jam by stopping and then 
restarting the ice propulsion system 244, under control of the 
control unit 16. How ever, when the number of attempts 
passes a predetermined threshold, the control unit 16 prepares 
to perform a procedure to clear the ice jam and allow the 
resumption of normal operations by doing the following: 

0092 returning the cup in which the beverage was being 
prepared to the customer; 

0093 disabling all beverage production options on the 
user interface 50 to prevent any beverage production 
from being initiated during the ice jam clearance proce 
dure; and 

0094) setting the wastewater valve (not shown) in the 
unit 24 to the open position so that water and/or melted 
ice flows into a drainage line for the beverage production 
apparatus 10. 

0095 With these preparations complete, the control unit 
16 sends a 'jam clear” signal to the water dispensing unit 23 
to cause a certain valve to be activated that allows heated 
water produced by this unit to flow into the spray line-in 2264 
that is connected to the spray head 2262. The control unit 16 
then sends a “hot water dispense' signal that causes the water 
dispensing unit 28 to allow heated water to flow through the 
spray line-in 2264 and get sprayed onto the ice in the ice 
chamber 220 via the spray head 2262 within the hinged door 
225. The control unit 16 causes heated water to be sprayed for 
a duration known to be sufficient to melt all ice within the ice 
chamber 220, as well as ice within the components of the ice 
fragmentation unit 24, such as the ice shaver bowl 2422 or 
around the impellor 2446. 
0096. The water sprayed into the ice chamber 220, along 
with Water generated by the melted ice, flows to the waste 
water value (not shown) for the unit 24. However, because this 
valve was set to the open position previously, this water flows 
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to the drainage for the beverage production apparatus 10 and 
into the main wastewater drain line. 
(0097. The ice jam is cleared when all of the ice within the 
ice Supply unit 22 and ice fragmentation unit 24 has been 
melted. At this point, the control unit 16 re-enables beverage 
production and closes the wastewater valve for the unit 24. 
However, because there is no ice left in the beverage produc 
tion apparatus 10, the control unit 16 disables access to bev 
erages that use ice as an ingredient and also alerts the operator 
(such as through a visual or auditory alert) that a fresh Supply 
of ice must be added to the ice chamber 220. In embodiments 
where the ice maker 39 is provided, however, the control unit 
16 automatically initiates its operation to Supply the needed 
ice rather than alerting the operator. 
0098. The beverage production apparatus 10 is thus able to 
clear ice jams independently without external intervention. 
This saves an operator the time that he/she would have oth 
erwise have spent frying to clear the jam, as well as protects 
an operator from coming into contact with internal compo 
nents of the apparatus 10 that could harm or endanger an 
operator during Such an attempt. 
0099 While in this embodiment, the ice fragmentation 
unit 24 is configured to fragment ice from the ice Supply unit 
22 by shaving it, in other embodiments, the ice fragmentation 
unit 24 may fragment this ice in other manners. For example, 
in one embodiment, the ice fragmentation unit 24 may com 
prise an ice crusher for crushing a portion of the ice stored in 
the ice Supply unit 22 to produced crushed ice, rather than 
shaved ice. 
0100 c) Flavor Dispensing Unit 26 
0101 The flavor dispensing unit 26 is configured to store 
a plurality of Supplies of flavoring ingredients and to dispense 
any combination of these flavoring ingredients in order to 
produce beverages. As mentioned above, each flavoring 
ingredient can be used to provide a main flavor of a beverage 
to be produced. For example, a flavoring ingredient may be a 
fruit-flavored ingredient (e.g., Strawberry, raspberry, orange, 
mango, banana, pineapple, pomegranate), or it may be a 
coffee-flavored ingredient (e.g., espresso, French Vanilla, 
mocha). 
0102 More particularly, a beverage that contains only 
shaved ice, water and/or milk product as its ingredients gen 
erally provides very little (if any) flavor and would likely be 
unappetizing to a typical consumer. As a result, beverages 
typically contain natural and/or artificial flavoring ingredi 
ents that provide some particular flavor(s) desired by the 
customer, Such as cherry, Strawberry, chocolate or coffee 
flavor. Moreover, customers typically want as much choice as 
possible in terms of flavoring their beverages and may prefer 
beverages with unique combinations of flavors that appeal to 
them alone. Thus, there is a need to provide choices for, as 
well as a method to dispense, particular desired flavorings to 
a beverage. 
0103) To accommodate this need, the flavor dispensing 
unit 26 provides a plurality of flavoring ingredients that can be 
added individually or in combination to a beverage and appeal 
to a customers individual taste. Flavoring ingredients that 
can be made available may include those based on fruits (e.g., 
mango, banana or strawberry flavors), types of coffee (e.g., 
espresso, cappuccino or mocha flavors), as well as other fla 
Vors, such as chocolate or Vanilla. 
0104. In addition, certain customers may also want to add 
ancillary ingredients (e.g., energy enhancers, vitamins and/or 
other nutritional Supplements) to their beverage to gain cer 
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tain nutritional, energetic or other benefits, such as adding 
extra caffeine or ginseng to a beverage for a temporary 
increase in energy and attention. While the addition of ancil 
lary ingredients to beverages is not covered by the flavor 
dispensing unit 26, a unit with components and functionality 
similar to that of the flavor dispensing unit 26 may be pro 
vided to add these ingredients to a beverage. 
0105. In this embodiment, the flavor dispensing unit 26 
comprises a flavor storage area 261 and a flavor transport 
system 263. The flavor storage area 261 is comprised of a 
flavor additive compartment 260 that receives a plurality of 
flavor additive cradles 262. Each cradle 262 holds a supply of 
a given flavoring ingredient and is designed to slide into or out 
of a section in the flavor additive compartment 260. The flavor 
additive compartment 260 aims to provide the widest variety 
of flavoring ingredients to customers in a minimum of space 
within the apparatus 10. 
0106 Each favor additive cradle 262 comprises two (2) 
laterally spaced side walls large enough to fit a flavor additive 
pouch 264 (described below), a bottom wall, a front wall with 
an entry slot at one end, as well as a rear wall with a slot that 
can be used as a handle to allow the entry or egress of the 
cradle 262 from the flavor additive compartment 260. The top 
of the cradle 262 is open to allow access to the flavor additive 
pouch 264 contained within. 
0107. A given flavoring ingredient is contained within the 
flavor additive pouch 264 that lies within the favor additive 
cradle 262. The flavor additive pouch 264 may comprise a 
sterile flexible plastic container that can vary in size and 
Volume and that contains a certain quantity (p.a., 2 L or more 
or less) of the given flavoring ingredient in a form Suitable for 
dispensing, Such as a liquid or syrup. Flavor additive pouches 
264 are filled with an individual flavoring ingredients and are 
then sealed for transport and/or storage until needed. Sealing 
the flavor additive pouch 264 prevents external contaminants 
(such as oxygen and/or bacteria) from entering the pouch and 
affecting the flavor of the ingredient. 
0108. The flavor additive pouch 264 also contains a female 
fitment 268 that extends from the interior of the pouch out 
through its exterior. The female fitment 268 comprises: 

0109 an interior cavity 2612 that allows access to the 
favor additive contained within the pouch 264 during 
use: 

0110 a seal (not shown) within the interior cavity 2612 
that prevents the entry of external contaminants to the 
flavor additive pouch 264 during transport and storage, 
as well as reuse of the pouch 264; and 

0111 a ridged collar 266 at the exterior end of the 
fitment 268 that allows the correct placement of the 
pouch 264 within the flavor additive cradle 262 before 
SC. 

0112. The exterior end of the female fitment 268 is sur 
rounded by the ridged collar 266 that is dimensioned to fit 
within and remain engaged by the entry slot of the flavor 
additive cradle 262. Since only one entry slot capable of 
accommodating the collar 266 exists in the flavor additive 
cradle 262, an operator is able to consistently position the 
flavor additive pouch 264 correctly within the cradle 262, as 
well as quickly replace an empty pouch within the flavor 
dispense unit 26. 
0113. The flavor transport system 263 allows the delivery 
of a given quantity of each of one or more of the flavoring 
ingredients stored in the flavor storage area 261 to a beverage 
to produce a desired flavor. The flavor transport system 263 
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comprises a set of flavor additive transportunits 265, each of 
which may be connected to a flavor additive pouch 264 to 
serve as a flavor dispenser for dispensing the flavoring ingre 
dient contained within that pouch. Since in this case each 
additive transport unit 265 is designed to carry a single fla 
Voring ingredient, there is an equivalent number of additive 
transport units 265 to flavor additive cradles 262 within the 
beverage production apparatus 10. 
0114 All flavor additive transport units 265 terminate at 
the inlet ports 2671 of the previously described ingredient 
chute 267, which is where one or more flavoring ingredients 
are combined with output from the ice fragmentation unit 24 
and/or the water dispensing unit 28 within the cup for pro 
duction of the beverage. 
0115 Each flavor additive transportunit 265 comprises: 

0116. A male fitment 2651 that is dimensioned to fit 
within the female fitment 268 of the flavor additive 
pouch 264; 

0117. A sensor 2653 to monitor the level of flavoring 
ingredient remaining within the flavor additive pouch 
264; 

0118. A vacuum switch 2655 to identify the condition 
when the flavor additive pouch 264 is empty; 

0119) A check valve 2656 to maintain the air-tightness 
of the connection; 

0.120. A pump 2658 (such as a peristaltic pump) used to 
move the flavoring ingredient through the unit 265; 

0.121. An adjustable valve 2657 to allow the adjustment 
of the additive flow through the unit 265; and 

0.122 An additive line 2659 that acts to connect the 
components 2651, 2653,2655, and 2657 to each other, 
as well as to the aforementioned ingredient chute 267. 

I0123. The flavor additive pouch 264 and the additive trans 
port system 265 are designed to be interconnected and repre 
sent the connection point between the flavor storage area 261 
and the flavor transport system 263. As stated previously, the 
ridged collar 266 of the flavor additive pouch 264 is dimen 
Sioned to fit inside of, and be engaged by, the entry slot of the 
flavor additive cradle 262 upon entry to ensure a consistent fit. 
Thus, when the flavor additive cradle 262 is positioned for 
reinsertion to the flavor additive compartment 260, the center 
of the ridged collar 262 (representing the end of the exterior 
portion of the female fitment 268) has to be in-line with the 
male fitment 2651 of the additive transport system 265 in 
order for the system 265 to be able to draw the flavor ingre 
dient from the pouch 264 when needed. 
0.124. As beverages are produced by the beverage produc 
tion apparatus 10, a certain amount of flavoring ingredient 
within a flavor additive pouch 264 is drawn out and the total 
amount of ingredient left within the pouch 264 diminishes. 
The quantity of flavoring ingredient left within a given pouch 
is monitored by components of the additive transport system 
265, namely the vacuum switch 2655 and/or the sensor 2653. 
(0.125. The vacuum switch 2655 is used to identify when a 
vacuum exists within the flavor additive pouch 264, indicat 
ing that it is completely empty. When this situation exists, the 
switch 2655 sends a “flavor empty' signal to the control unit 
16, which then responds to the signal by disabling access to 
the flavor (or to flavors based on that additive) on the user 
interface 50 and alerting the operator, such as through a visual 
or auditory signal. 
0.126 While the vacuum switch alerts an operator when a 
flavor additive pouch 264 is completely empty, it can be more 
advantageous for an operator to know the level of additive 
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remaining within a given pouch beforehand. Having this 
information available would allow an operator to procure 
and/or prepare replacements before those flavor ingredients 
run Out. 

0127. To address this need, the sensor 2653 is used to 
assess the current level of flavoring ingredient left within its 
associated flavor additive pouch 264. The sensor 2653 may 
use a variety of sensing methods (including infrared sensing 
methods) to monitor the level of flavoring ingredient in the 
additive line 2659 and so determine the level of flavoring 
ingredient remaining within its associated pouch. The sensor 
2653 is also equipped to compare the quantity of flavoring 
ingredient currently left in a given pouch against a set of 
preset levels and report these findings to the control unit 16 
via defined signals. For example, the sensor 2653 could be 
configured to send a signal when the level of flavor ingredient 
within a flavor additive pouch decreases below 10% of its 
capacity. Alternatively, the control unit 16 may monitor sig 
nals from the sensor 2653 and detect, based on these signals, 
when the quantity offlavoringingredient in the flavor additive 
pouch 264 falls below a given threshold. This allows the 
control unit 16 and/or operator to monitor the level of flavor 
ing ingredient remaining at any given time. 
0128. Through these components, an operator of the bev 
erage production apparatus 10 may monitor the state of the 
flavor additive pouches 264 within the flavor dispensing unit 
26 without needing to open it. In addition, the apparatus 10 
can alert the operator when the level of flavor ingredient 
within a given flavor additive pouch decreases beyond a cer 
tain point where procurement of a replacement is advisable, 
as well as when a pouch is completely empty and needs to be 
replaced. 
0129. When the control unit 16 becomes aware that a 
certain instance of the flavor additive pouch 264 is empty, it 
alerts the operator through a visual or auditory signal, as well 
as disables access to any beverage flavors that uses the flavor 
additive in whole or in part until the pouch 264 is replaced. To 
replace the flavor additive pouch 264, the operator first opens 
a front panel of beverage production apparatus 10 to access 
the flavor additive compartment 260. Upon identifying the 
flavor additive cradle 262 containing the empty pouch, the 
operator uses the handle-slot on the rear wall of the cradle 262 
to extract the cradle 262 from the compartment 260. This 
action also disconnects the female fitment 268 of the flavor 
additive pouch 264 from the associated male fitment 2651 of 
the additive transport system 265. 
0130. The operator removes the empty flavor additive 
pouch 264 from its flavor additive cradle 262 and replaces it 
with a new instance of the flavor additive pouch 264 that 
contains a full quantity of flavoringingredient. The new flavor 
additive pouch 264 is positioned within the cradle 262 by 
fitting the center of the ridged collar 262 (representing the end 
of the exteriorportion of the female fitment 268) into the front 
entry slot of the flavor additive cradle 262, which also posi 
tions it in-line with the male fitment 2651 of the additive 
transport system 265. Once the ridged collar of the flavor 
additive pouch 264 is firmly engaged by the entry slot of the 
flavor additive cradle 262 (and the rest of the pouch 264 
containing the flavor additive is seated), the cradle 262 is 
re-inserted into its slot in the flavor additive compartment 260 
using the same handle-slot on the rear wall of the flavor 
additive cradle 262 that was used to previously extract it. 
Reinsertion of the flavor additive cradle 262 by the operator 
into a slot within the flavor additive compartment 260 forces 
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the male fitment 2651 into the interior cavity 2612 of the 
female fitment 268, breaking the seal 2612 that had previ 
ously prevented access to the flavor additive via the interior 
cavity 2612. As a result, the components additive transport 
system 265 gains access to the quantity of flavoring ingredi 
ent contained within the full flavor additive pouch 264. 
I0131 Once the full flavor additive pouch 264 is connected 
to the additive transport system 265, the sensor 2653 senses 
that a Sufficient quantity of the flavor ingredient is now 
present and sends a signal to the control unit 16 to indicate 
this. Upon receipt of this signal, the control unit 16 re-enables 
access to any previously blocked beverage types or flavors 
that uses the flavoring ingredient. At no point during this 
process was access to, or production of beverages that used 
other flavoringingredient prevented. In this way, the beverage 
production apparatus 10 continues to provide as many bever 
age options to customers as possible while providing time for 
an operator to refill the flavoring ingredient. 
0.132. In addition to sensing the remaining quantity of 
flavoring ingredient for a given flavor additive pouch 264, in 
this embodiment, the sensor 2653 in the additive transport 
system 265 can also identity the actual flavoring ingredient 
(e.g., Strawberry, mango, etc.) contained within a new flavor 
additive pouch 264. In particular, when the operator connects 
a new flavor additive pouch 264 to the components of the 
additive transport system 265, a switch contacted by the inser 
tion of the new pouch 264 to the system 265 causes a small 
quantity (e.g., 1 OZ) of the flavoring ingredient in the new 
pouch 264 to be drawn out. The sensor 2653 uses this quantity 
to observe characteristics that would identify the actual fla 
Voring ingredient in the new pouch 264. 
0.133 For example, in some embodiment, the control unit 
16 may have access to a database containing characteristics of 
different flavoring ingredients. When the new pouch is 
inserted to the additive transport system 264, the sensor 2653 
may send a “flavor reading signal to the control unit 16 with 
a reading of the observed characteristics for the flavor ingre 
dient sensed for the new pouch 264. Based on this signal 
conveying a reading of the sensor 2653, the control unit 16 
may compare characteristics extracted from this signal to the 
characteristics in the database in an attempt to identity which 
flavoring ingredient has been sensed. Once the flavor in the 
new pouch 264 has been identified by matching it to an entry 
in the database, the control unit 16 knows from which of the 
pouch(es) 264 a particular flavor ingredient can he drawn 
when preparing a given beverage that includes this flavor 
ingredient. This can help avoid situations where the operator 
replaces an empty pouch by a new pouch having containing 
the wrong flavoring ingredient. 
I0134 Each additive line 2659 from each additive transport 
unit 265 terminates at the ingredient chute 267, through 
which shaved ice and/or water are Supplied to a beverage via 
by the ice fragmentation unit 24 and/or water dispensing unit 
28. The ingredient chute 267 is designed with the inlet ports 
2671 that are in equal number to the number of additive 
transport units 265, and by extension, the number of flavor 
additive cradles 262, within the flavor dispensing unit 26. 
Because the ingredient chute 267 is used to dispense the 
output of both the ice fragmentation unit 24 and the water 
dispensing unit 28, the flavoringredients dispensed by each of 
the inlet ports 2671 may be placed in liquid communication 
with the shaved ice and/or water in the cup that can used to 
produce a beverage. This ensures that the maximal amount of 
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each of the desired flavoring ingredients specified by a cus 
tomer for their beverage is conveyed to the cup being used to 
server it. 
0135 An example of the operation of the flavor dispensing 
unit 26 will now be presented. In this example, assume that 
the beverage production apparatus 10 is installed in a conve 
nience store and that a customer wishes to have the apparatus 
10 produce a fruit-flavored slushie. It is further assumed that 
the customer has entered their beverage choice via the user 
interface 50 and inserted a cup for this beverage into the 
apparatus 10 and that the transportunit 36 has moved the cup 
to a correct station within the apparatus 10 to receive shaved 
ice and one or more flavoring ingredients before it is mixed by 
the mixing unit 14 to produce the beverage. 
0136. The control unit 16 first identifies the one or more 
flavoring ingredients (as well as the associated flavor additive 
pouch(es) 264 and the additive transportunit(s) 265) required 
to flavor the beverage in accordance with the customer's 
choice, in this case for a fruit-flavored slushie (e.g., a straw 
berry flavored slushie versus a strawberry-mango flavored 
slushie). The flavoring ingredients required to produce Such a 
beverage may be produced either through the addition of a 
given quantity of flavoring ingredient from, a single flavor 
additive pouch 264 (i.e. a quantity of a single strawberry 
flavored ingredient) or a combination of multiple flavoring 
ingredients from a plurality of flavor additive pouches (e.g., 
given quantities of Strawberry- and mango-flavored ingredi 
ents). 
0137. Once the control unit 16 has identified all of the 
required flavoringredients, it sends a “flavor dispense' signal 
to the additive transport unit 265 for each required flavoring 
ingredient. This signal activates the pump 2658 that draws the 
flavoring ingredient from the flavor additive pouch 264, 
through the components in the additive transportunit 265, to 
its inlet port 2671 within the ingredient chute 267. Once 
within the chute 267, the extracted flavor flavoring ingredient 
is combined with. shaved ice generated by the ice fragmen 
tation unit 24 and deposited within the cup. The control unit 
16 causes the additive transport unit 265 to dispense the 
flavoring ingredient for a predetermined default duration that 
is known to be sufficient to transport enough of the flavoring 
ingredient from the flavor additive pouch 264 to the cup to 
produce the desired flavor in the beverage. At the end of this 
duration, the control unit 16 causes deactivation of the pump 
2658 that was drawing flavoring ingredient from the flavor 
dispensing pouch 264 through the additive transport system 
265 to the ingredient chute 267 and stops dispensing flavor to 
the beverage. 
0.138. The control unit 16 may adjust the timing of the 
flavor dispensing unit 26 and the ice fragmentation unit 24 to 
deliver one or more flavor ingredients before, during or after 
shaved ice and/or water is/are delivered to the cup for the 
beverage. This could he done to ensure a better distribution of 
flavors throughout the beverage, which may differ based on 
the type of beverage and/or flavoring selected by a customer. 
For example, the flavoring for a smoothie may be found to be 
more evenly distributed throughout the beverage when fla 
Voring ingredients are added at the same time as shaved ice, 
whereas the flavoring for a slushie may benefit from adding 
flavors only after the shaved ice is added to a cup. In a case 
where a customer requests a slushie, the control unit 16 may 
delay sending flavor dispense signals to the flavor dispensing 
unit 24 until the ice fragmentation unit 24 has finished dis 
pensing shaved ice into the cup. 

Mar. 24, 2016 

0.139. The addition of any given flavor to a beverage is 
associated with the extraction of a known quantity of its 
respective flavoringredient. This can also be expressed as the 
length of time during which the flavor dispense signal is sent 
by the control unit 16 to cause the additive transport system 
265 to extract this known quantity from its respective instance 
of the flavor additive pouch 264. For example, adding a 
“banana' flavor to a beverage involves running the additive 
transport system connected to the banana flavor additive 
pouch for 5 seconds. 
0140. In the embodiment presented above, the compo 
nents of the flavor storage area 261 and the flavor transport 
system 263 are incorporated within the housing 13. In alter 
native embodiments, some of these components may be 
located outside of the housing 13 in order to conserve counter 
space within an establishment. 
0141 For example, in some embodiments, the compo 
nents of the flavor storage area 261, such as the flavor additive 
compartment 260 and the flavor additive cradles 262 may be 
stored in a remote location, Such as in a compartment that is 
proximate to the beverage production apparatus 10 or in a 
separate room. In these embodiments, certain components of 
the flavor transport system 265 (namely, the male fitment 
2651) are co-located with the flavor storage area 261 and are 
connected to the rest of the system 265 through an extension 
of the additive transport line 2659 that remains in the housing 
13. 

0142. In other embodiments, the components of both the 
flavor storage area 261 and the flavor transport system 263 are 
located outside of the housing 13. In this case, almost the 
entire flavor transport system 263 (including the infra-red 
sensor 2653, the vacuum switch 2655, the check valve 2656, 
the pump 2658, the adjustable valve 2657 and certain portions 
of the additive line 2659) may be located outside of the 
housing 13. While each of the additive lines 2659 would still 
terminate at the ingredient chute 267, extensions of these 
lines would connect. the chute 267 to the rest of the flavor 
transport system 263 that would be located elsewhere. 
0143. These alternative embodiments can allow certain 
benefits including the expansion of the flavor storage area 261 
to accommodate more flavors and/or the provision of flavor 
additive pouches 264 with larger capacities than could be 
otherwise accommodated if they were contained within the 
housing 13. The ability to add more flavors to the flavor 
storage area 261 provides a customer with more choices in 
flavoring their beverage, thus increasing the likelihood that a 
customer will purchase a beverage produced by the apparatus 
and subsequent revenues. Moreover, the provision of flavor 
additive pouches 264 with larger capacities allows the unin 
terrupted production of beverages using these flavor additives 
for longer periods, which may be advantageous for very 
popular flavors, as well as during periods of peak usage. 
0144. In particular, implementing the alternative embodi 
ments whereby components of the flavor dispensing unit 26 
are located outside of the housing 13 may allow a consider 
able reduction in the overall size (width) of the apparatus 10. 
By removing the space required for the flavor storage area 261 
and the flavor transport system 263 from the housing 13, the 
operator regains valuable counter space that could be used for 
other revenue-generating products. 
(0145 d) Water Dispensing Unit 28 
0146 The water dispensing unit 28 is configured to dis 
pense water to prepare beverages, and in Some cases for other 
purposes, such as to sanitize components of the beverage 
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production apparatus 10, to clear ice jams, and/or to make ice 
in embodiments where the ice maker 39 is provided. 
0147 More particularly, certain beverages produced by 
the beverage production apparatus 10 include water as one 
ingredient. Depending on the type of beverage to be pro 
duced, the water may be non-heated water (e.g., water at tap 
temperature) or heated water. Other units within the beverage 
production apparatus 10 may also use water, Such as the 
sanitizing unit 37, the shower unit 98, and the ice maker 39 
that may be optionally integrated in the Supply unit 22. 
0148. To this end, the beverage production apparatus 10 
comprises the water dispensing unit 28 to provide water for 
the production of beverages, as well as for other operations 
(e.g., Sanitation and ice jam clearance). In this embodiment, 
as shown in FIG. 13, the water dispensing system 28 com 
prises: 

0149. A fresh water line 282 that is connected a source 
of pressurized tap water, 

0150. A water heater 284 that is used to heat water for 
hot beverages (e.g., coffee) or other purposes; and 

0151. A water outlet 288 that is connected to the fresh 
water line 282 and the ingredient chute 267. 

0152 Pressurized tap water enters the beverage produc 
tion apparatus 10 through the fresh water line 282 from its 
source. The water line 282 is then divided in order to supply 
water to the water heater 284, as well as to provide water to 
other units. 
0153. A freshwater dispense valve 2820 is used to connect 
the freshwaterline 282 with the water outlet 288 connected to 
the ingredient chute 267. The freshwater dispense valve 2820 
is connected to the control unit 16 and is activated by a “water 
dispense signal’ sent by this unit to permit water at regular 
temperature (e.g., water at tap temperature) to flow from the 
fresh water line 282 to the water outlet 288 connected to the 
ingredient chute 267. In this way, a given quantity of non 
heated water can be transferred to the ingredient chute 267 to 
be combined with one or more flavoring ingredients and 
shaved ice to prepare a beverage. 
0154 The water heater 284 comprises a heating element 
Such as an inline heating element or a boiler. The heating 
element 286 is configured for heating water within the bev 
erage production apparatus 10 and may also hold water that 
has already been heated to a predetermined temperature. 
Through these components, heated water can be prepared and 
maintained within the apparatus 10. 
O155 The water heater 284 is linked to a first hot water 
dispense valve 2816, a second hot water dispense valve 2817 
and a hot water dispense line 2818 that are used to dispense 
and transport heated water from the boiler 286 to a particular 
destination. The hot water dispense valves 2816 and 2817 are 
connected to the control unit 16 and are activated by a “hot 
water dispense' signal sent by this unit to permit hot water to 
flow from the water heater 284 through the connected hot 
water dispense line 2818. 
0156 Depending on the operation being performed, either 
the first hot water dispense valve 2216 or the second hot water 
dispense valve 2217 may be activated by the control unit 16, 
which allows heated water to flow through the hot water 
dispense line 2218. The hot water dispense valves 2216 and 
2217 are activated based on the following signals that may be 
sent by the control unit 16: 

0157. In the case of the “hot water dispense signal’ 
mentioned above, the first hot water dispense valve 2816 
activated to allow heated water to flow from the water 
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heater 284 to the water outlet 288 and ingredient chute 
267, where the water will be used to produce a beverage; 

0158. In the case of the “chamber clean' signal. 
described previously, the second hot water dispense 
valve 2817 is activated to allow heated water to flow 
from the water heater 284 and be combined with sani 
tizing agent from the sanitizing unit 37 at the spray head 
2262 within the hinged door 226 in order to sanitize the 
interior of the ice chamber 220; 

0159. In the case of the jam clear signal described 
previously, the second hot water dispense valve 2817 is 
activated to allow heated water to flow from the water 
heater 284 directly to the spray head 2262 in order to 
meltice within the ice fragmentation unit 24 and clearan 
ice jam; or 

0.160 In the case of a “clean mixer” signal, the first hot 
water dispense valve 2816 is activated to allow heated 
water from the water heater 284 to flow to the unit 37 in 
order to perform sanitizing operations that will be 
described later. 

0.161. In this way, a given quantity of hot water from the 
water heater 284 can be transferred to either the ingredient 
chute 267 (to be combined with flavoring ingredients used in 
hot beverages, such as for tea, coffee and/or coffee-flavored 
drinks, such as cappuccinos), to the spray head 2262 inte 
grated within the hinged door 226 situated above the ice 
chamber 220 (to be used to clean the ice chamber 220 or clear 
an ice jam), or to the sanitizing unit 37 (to be used for sani 
tizing operations described later). 
(0162. In an alternative embodiment, the fresh water line 
282 can be connected to the water heater 284, the water outlet 
288, and the ice maker 39 if provided. However, if the ice 
maker 39 is connected to its own dedicated water supply, this 
supply may be identical to the fresh water line 282. 
(0163 e) Milk Product Dispensing Unit 30 
0164. The milk product dispensing unit 30 is configured to 
store one Or more milk products and dispense any of the one 
or more milk products to prepare a beverage. As mentioned 
above, a milk product can be a natural milk product such as 
milk or cream, or an artificial milk product that has a taste 
simulating its natural counterpart. In this embodiment, each 
milk product is a liquid milk product, but in other embodi 
ments, a milk product can be a powder milk product. 
0.165 More particularly, certain types of beverages pro 
duced by the beverage production apparatus 10 use a milk 
product as one ingredient, Such as milkshakes and certain 
types of smoothies. The milk product dispensing unit 30 is 
thus used to provide one or more milk products for the pro 
duction of beverages. In this embodiment, the milk product 
dispensing unit 30 comprises: 

0166 A milk product storage system 302 that stores a 
milk product; 

0.167 A milk product transport system 304 that trans 
fers some of the milk product from the milk product 
storage system 302, as well as monitor the overall level 
of milk product; and 

0.168. A milk product dispensing outlet 306 that dis 
penses the transferred milk product to an appropriate 
station in the transporting unit 36, which will be dis 
cussed later. 

0169. The milk product storage system 302 comprises a 
milk product storage compartment 3020 and a milk product 
storage container 3022 that are used to store a milk product 
within the beverage production apparatus 10. The milk prod 
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uct storage compartment 3020 is a compartment that is 
formed through two laterally-spaced side walls, a top wall, a 
back wall and a bottom floor area. The front panel of the 
beverage production apparatus 10 also acts as the front wall of 
the milk product storage compartment 3020, such that when 
the front panel of the apparatus 10 is opened, access to the 
milk product storage compartment 3020 is also provided. 
While in this embodiment, a single milk product storage 
container 3022 is included to provide a single milk product, in 
other embodiments, a plurality of Such containers may be 
provided to provide a variety of milk. products. 
0170 A thermoelectric cooling unit (not shown) is used to 
regulate the temperature of the storage compartment 3020 in 
order to cool and regulate the temperature of its interior space 
at a level known to be sufficient to preserve the milk product 
while allowing its extraction from the milk product storage 
container 3020. The cooling unit used to regulate the tem 
perature of the storage compartment 3020 may be a separate 
unit or may be the same unit that is used to regulate the 
temperature of components within the ice Supply unit 22. The 
walls of the milk product storage compartment 3020 are also 
insulated in order to maintain the optimal temperature for 
storage of the milk product, thus preventing premature spoil 
age of the milk product while also extending the operational 
life of the cooling unit. 
0171 The space within the compartment 3020 is designed 

to contain the milk product storage container 3022, which 
holds the milk product for use in beverage production. The 
milk product may take on various embodiments. For 
example, in this embodiment, the milk product is a concen 
trated dairy product in aseptic ultra-high temperature (UHT) 
processing or high temperature? short time (HTST) pasteur 
ization format. The container 3022 is comprised of a main 
body within which the milk product may be stored, and a 
detachable top portion that is used to extract the milk product. 
The main body of the milk storage container 3022 is created 
from a hollow cylinder that is closed at its bottom, and which 
defines an interior space for the storage of a given quantity of 
milk product, Such as one (1) gallon. Threads along the top of 
the exterior of the cylinder that comprises the main body 
allow the top portion of the container 3022 to be removed 
from and reattached to its main body. 
0172. The top portion of the milk product storage con 
tainer 3022 is removable and contains a male fitment 308 that 
extends into its main body and provides for extracting milk 
product within the storage container 3022 to the milk product 
transport system 304. Threads along the interior of the top 
portion correspond to those on the exterior of the main body 
of the container 3022 and allow the attachment or detachment 
of the top portion to/from the main body. This allows an 
operator to remove the top portion in order to refill the milk 
product storage container 3022 with milk product. 
(0173 The process used by the operator to fill or refill the 
milk product storage container 3022 involves first opening 
the front panel of the beverage production apparatus 10 in 
order to access the milk product storage compartment 3020. 
The operator may then unscrew the top portion of the milk 
product storage container 3022 to remove it from its main 
body and expose a void formed by the top of the cylinder that 
opens into the interior of the container 3022, and which 
allows the addition of a given quantity milk product. 
0.174. It should be noted that the operator may optionally 
detach the male fitment 308 integrated within the top portion 
of the milk product storage container 3022 before detaching 
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the top portion from the main body. This may allow an opera 
torto move the entire container 3022 rather than lust its main 
body. This would also be done in the case where an operator 
wishes to clean the entire milk product storage container 
3022. 

0.175. In an alternate embodiment, the main body of the 
milk product storage container 3022 and the male fitment 308 
may be provided to the operator as single-use components 
while only the top portion of the storage container 3022 
(excluding the male fitment 308) is reusable. This alternate 
embodiment may be used to allow faster replacement of the 
milk product while also protecting against inadvertent flavor 
and/or bacterial contamination that may occur as a result of 
incomplete or insufficient cleaning of the storage container 
3022. 
0176). In this embodiment, the operator can replace the 
milk product by first detaching the top portion of the milk 
product storage container 3022 from an empty main body, as 
before. He or she would then remove the male fitment 308 
from the top portion and discard (or recycle) both the fitment 
308 and empty storage container 3022 before unsealing the 
following components: 

0.177 a (second) main body of a new single-use con 
tainer that has a full quantity of milk product; and 

0.178 a new instance of the male fitment 308. 
0179 The operator would then attach the new instance of 
the male fitment 308 to the reusable top portion of the storage 
container 3022 so that the milk product may be extracted. 
Next, the operator would immerse the new instance male 
fitment 308 within the milk product in the second main body 
before continuing 
0180. Once the operator has refilled (or has replaced) the 
milk product storage container 3022 with a full quantity of 
milk product, (the amount of which may be identified with an 
appropriate line or marking), he or she screws the top portion 
of the container 3022 back on to its main body and then 
reinserts the milk product storage container 3022 to the milk 
product storage compartment 3020 within the apparatus 10. 
The operator completes the process by closing the front panel 
of the apparatus 10 to seal the milk product storage compart 
ment 3020 inside. In this way, an operator can replace the 
milk product storage container 3022 quickly while ensuring 
the milk product inside maintains maximum freshness and 
taSte. 

0181. The milk product transport system 304 is used to 
draw milk product from the milk product storage container 
3022 and transport it to the cup in which the beverage is 
prepared via the milk product dispensing outlet 306. The 
transport system 304 is also used to monitor the level of milk 
product remaining within the milk product storage container 
3022 and alert the operator when the container is empty. The 
milk product transport system 304 comprises: 

0182. A female fitment 3010 designed to connect to the 
male fitment 308 integrated in the milk product storage 
container 3022, 

0183. A transport line 3012 to transport the milk prod 
uct through the components of the milk product trans 
port system 304; 

0184. A pump 3015 (e.g., a peristaltic pump, a vacuum 
pump) used to provide Suction for transporting the milk 
product through the components of the milk product 
transport system 304; 

0185. The female fitment 3010 forms one terminal end of 
the transport line 3012 and is designed to fit the male fitment 
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308 that is integrated into the top portion of the milk product 
storage container 3022. The fitments 308 and 3010 may be 
detached from and reattached to each other in order that an 
operator may remove and/or clean the container 3022. The 
interconnecting design of the fitments 308 and 3010 allows 
the milk product storage system 302 and the milk product 
transport system 304 to draw milk product from the milk 
product storage container 3022 through the milk product 
transport system 304 via the transport line 3012 to the milk 
product dispensing outlet 306 that deposits it within the cup 
used for the beverage. 
0186 The interconnection between the various compo 
nents of the milk product dispensing Emit 30 also allows the 
vacuum pump 3015 in the milk product transport system 304 
to detect when the milk product storage container 3022 is 
empty. The pump 3015 can be connected to the control unit 16 
and sends a “milk product empty' signal when there is no 
milk product or a level of milk product below a particular 
threshold left in the storage container 3022, 
0187. In an alternate embodiment, an optical sensor that is 
integrated within the milk product storage container 3022 
may be used to detect when there is no milk product left in the 
storage Container 3022 and subsequently send a “milk prod 
uct empty' signal to the control unit 16. 
0188 Upon receipt of this signal, the control unit 16 pre 
vents the production of beverages that use the milk product as 
an ingredient (such as by "locking out” options for Such 
beverages on the user interface 50) and may alert the operator 
that a refill of the milk product storage container 3022 with 
milk product is required through some visual or auditory 
means. Once the storage container 3022 has been refilled with 
milk product, the pump 3015 (or the optical sensor) detects 
the milk product and sends a “milk product OK' signal to the 
control unit 16. Upon receipt of this signal, the control unit 16 
re-enables the selection of beverages that use the milk product 
as an ingredient. 
0189 An example of the operation of the milk product 
dispensing unit 30 will now be presented. In this example, 
assume that the beverage production apparatus 10 is produc 
ing a beverage that includes some quantity of the milk prod 
uct, Such as a milkshake or a particular type of Smoothie. 
Further assume that the milk product storage container 3022 
contains a sufficient quantity of milk to produce the desired 
beverage and that a cup is positioned below the milk product 
dispensing outlet 306. 
(0190. When the cup in which the beverage will be pre 
pared is in position below the milk product dispensing outlet 
306, the control unit 16 sends a “milk product dispense' 
signal to the milk product dispensing unit 30. Upon receipt of 
this signal, the vacuum pump 3015 is activated and generates 
suction within the milk product transport system 304 that 
extracts milk product contained within the milk product stor 
age container 3022 through the interconnected fitments 308 
and 3010 into the transport line 3012 attached to the male 
fitment 3010. Once sufficient negative pressure is generated 
within the milk product storage container 3022 and/or trans 
port system 304 for transport to occur, the milk product flows 
through the transport line 3012 until it reaches the terminal 
end of the line 3012 connected to the milk product dispensing 
outlet 306. The milk product then flows out from the dispens 
ing outlet 306 into the cup in which the beverage will be 
prepared. 
0191 The control unit 16 sends the “milk product dis 
pense signal for a preset duration known to be sufficient to 
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ensure that enough of the milk product has been transferred to 
the cup in order to produce the desired taste and/or consis 
tency for the beverage. At the end of this period, the control 
unit 16 terminates the “milk product dispense' signal, which 
stops the operation of the vacuum pump 3015 and ends the 
flow of milk product to the cup, 
(0192 Mixing Unit 14 
0193 The mixing unit 14 is configured to mix ingredients 
dispensed by the dispensing system 12 to prepare a beverage 
to be produced by the beverage production apparatus 10. 
0194 More particularly, in order to produce a beverage 
with the consistency and flavor desired by the customer, its 
constituent ingredients, such as shaved ice, water, one or 
more flavoring ingredients, and/or milk product need to be 
thoroughly mixed. To meet this need, the mixing unit 14 
mixes the ingredients for a beverage, in this case, within the 
cup used to prepare and serve the beverage. 
0.195. In this embodiment, the mixing unit 14 comprises a 
mixer 142 that provides mixing functionality for a beverage 
and a mixer elevator 144 that shifts the vertical position of the 
mixer 142. Both the mixer 142 and mixer elevator 144 are 
connected to the control unit 16 such that both components 
can be controlled and their status monitored by the unit 16. 
0196. The mixer 142 comprises a mixer motor 146 and a 
mixing element comprising a mixer shaft 148 and one or more 
mixing blades 1410. The mixer shaft 148 extends vertically 
downwards from the mixer motor 146 while the mixing blade 
(s) 1410 extend outwardly from the shaft 148. The mixing 
blade(s) 1410 are attached to or integrally formed with the 
shaft 148 so that when the shaft 148 is rotated, the blades 1410 
rotate in the same general direction. 
0197) The mixer elevator 144 is used to shift the mixer 142 
between two (2) or more, in this case three (3), vertical posi 
tions depending on the operation being performed. Although 
the mixer elevator 144 is presented here as a separate unit, this 
component may be combined with the mixer motor 146 so 
that a single unit could be used to both raise/lower the mixer 
shaft 148/mixing blade 1410 assembly, as well as drive this 
assembly during ingredient intermixing. 
0198 By default, the mixer elevator 144 keeps the mixer 
142 in a first raised vertical position that allows one of the 
following situations to occur: 

0199. A cup containing beverage ingredients may be 
placed below the mixer 142 by the transporting unit 36 to 
allow ingredient intermixing to take place; or 

0200. A container of hot water and/or sanitizing solu 
tion may be placed below the mixer 142 to allow sani 
tizing of the mixer 142 to take place. 

0201 The mixer elevator 144 can also lower the mixer 142 
to two (2) lowered vertical positions to allow for beverage 
intermixing or mixer component sanitizing, namely of the 
mixer shaft 148 and the mixing blade(s) 1410. Before the 
mixer elevator 144 can lower the mixer 142, the transporting 
unit 36 or sanitizing unit 37 places a cup or container under 
neath the mixer 142, so that its contents (e.g., beverage ingre 
dients or sanitizing solution) are directly below the mixer 
shaft 148. Once in this position, the mixer elevator 144 may 
lower the mixer 142 to the following lowered vertical posi 
tions: 

0202) a second intermediate lowered vertical position 
whereby the mixer shaft 148 and mixing blade(s) 1410 
are partially immersed within the cup contents or sani 
tizing solution; or 
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0203 a third maximally lowered vertical position 
where the mixer shaft 148 and mixing blade(s) 1410 are 
partially immersed within the cup contents or sanitizing 
Solution to a greater extent than when the mixer 142 is in 
its second lowered intermediate position. 

0204. In addition, the mixer elevator 144 can adjust the 
position of the mixer 142 between the second and third ver 
tical positions during beverage mixing or sanitation opera 
tions to vary the degree to which the mixer shaft 148 and the 
mixing blade(s) 1410 are immersed within the contents of the 
cup or container. In this way, a better intermixing of beverage 
ingredient or more thorough cleaning of the components of 
the mixer 142 may be performed. 
0205 An example of the operation the mixing unit 14 will 
now be presented. For this example, assume that the constitu 
ent ingredients of a milkshake comprised of given quantities 
of milk product, shaved ice, water and flavoring ingredient 
have been added to a cup that is being conveyed by the 
transporting unit 36. Further assume that the mixer 142 is 
currently in its first raised vertical position. 
0206. The control unit 16 causes the transporting unit 36 to 
move the cup containing the milkshake ingredients to the 
station associated with the mixing unit 14, and more specifi 
cally, into a position where the cup is situated directly below 
the mixer 142. Once the cup's position is confirmed by the 
transporting unit 36, the control unit 16 issues a first “intermix 
prepare signal to the mixing unit 14. Upon receipt of this 
signal, the mixer elevator 144 lowers the mixer 142 from its 
first raised position to its second lowered position. In this 
lowered position, the mixer 142 is in contact with the con 
stituent ingredients of the milkshake, and more specifically, 
the mixer shaft 148 and the mixing blade(s) 1410 are all now 
partially immersed within the beverage's ingredients 
0207. The control unit 16 then sends a “intermix' signal to 
the mixer 142. Upon receipt of this signal, the mixer motor 
146 is activated and begins to rotate the mixer shaft 148 until 
it reaches a preset rotational speed. In this embodiment, the 
control unit 16 can control the rotational speed of the mixer 
shaft 148 (e.g., by progressively and controllably ramping it 
up and down) to avoid spilling. The forward rotation of the 
mixer shaft 148 rotates the attached mixing blades 1410 in the 
same direction, causing a thorough intermixing of the con 
stituent ingredients of the milkshake. 
0208. Once the mixer shaft 148 has reached the preset 
rotational speed, the control unit 16 then sends an “intermix 
blend signal to the mixer elevator 144 that causes it to ver 
tically shift the mixer 142 (and particularly the mixer shaft 
148 and mixing blade(s) 1410) between its second lowered 
and third lowered positions. For example, the control unit 16 
may send the “intermix blend” signal for a duration to ensure 
that the mixer shaft 148 and the mixing blade(s) 1410 are 
shifted through their second and third vertical positions 
between four (4) to five (5) times during the intermixing 
period. 
0209. The combination of the rotation of the mixing blade 
(s) 1410 and the vertical movement of the mixer shaft 148 and 
mixing blade(s) 1410 during intermixing operations helps 
ensure that all constituent ingredients of the milkshake are 
both thoroughly mixed and that the consistency of the milk 
shake will match the expectations of the customer. 
0210. The control unit 16 sends the “intermix” and “inter 
mix blend signals to the mixer 142 and mixer elevator 142 
for a predetermined period of time that is known to be suffi 
cient to thoroughly mix the ingredients for each type of bev 
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erage to produce the desired flavorand consistency. At the end 
of this duration, the control unit 16 terminates these signals, 
which deactivates the mixer motor 146 and subsequently 
stops the rotation of the mixer shaft 148 and mixing blades 
1410, as well as returns the mixer 142 to its second lowered 
position. 
0211 Although mixing is complete, the cup cannot move 
because the mixer shaft 148 and the mixing blades 1410 are 
still partially immersed within the now-mixed beverage. The 
control unit 16 then sends a second “intermix prepare signal 
that causes the mixer elevator 144 to elevate the mixer 142 
back to its raised first vertical position in order to allow the 
transporting unit 36 to move the container in which the bev 
erage is prepared to the next station. This also identifies the 
point at which the sanitizing unit 37 can be used to sanitize the 
mixer 142 in order to prepare it for the next beverage. 
0212. In the embodiment described above, the duration of 
the “intermix' and “intermix blend” signals that controls the 
operation of the mixer 142 and mixer elevator 144 respec 
tively, as well as the rotational speed of the mixer motor 146, 
is controlled entirely by the control unit 16 and are based on 
preset values known to be sufficient for beverage ingredient 
intermixing. In an alternative embodiment, a customer or 
operator could adjust (or even override) the duration of these 
signals (or the rotational speed of the mixer motor 146) sent 
by the control unit 16 to the mixer unit 14 during operation in 
order to customize the appearance, flavor and/or consistency 
of the produced beverage. 
0213 For example, assume that the apparatus 10 provides 
a hot or iced cappuccino option among its available bever 
ages. When the hot version of this beverage is selected, the 
rotation of the mixer blades 1410 during intermixing causes 
one of its constituent ingredients to create a layer of bubbles 
that simulates the milk foam covering of traditionally-pro 
duced cappuccinos. Further assume that the apparatus 10 
offers the ability for customers to customize their beverage 
via the user interface 50, such as through offering “less foam 
and/or “extra foam options. The use of these options adjusts 
the mixer's 142 intermixing duration and/or rotational speed 
that is used to mix beverage ingredients. For example, assume 
that a customer uses the user interface 50 to initiate the pro 
duction of a hot cappuccino with extra foam. In this case, the 
control panel 16 could do one or both of the following to 
generate this extra foam: 

0214) extend the duration during which the “intermix” 
and “intermix blend signals are sent to the mixer 142: 
and/or 

0215 increase the rotational speed of the mixer motor 
146 by a certain amount so that the mixer shaft 148 and 
attached mixing blade(s) 1410 revolve faster and pro 
duce more foam as a result. 

0216. These actions produce a thicker layer of foam (i.e. 
bubbles) than would have otherwise been created by the 
default duration. While this example illustrates adjusting the 
intermixing duration and/or rotational speed to change the 
appearance of a beverage, a similar method could be used to 
adjust the flavor and/or consistency of beverages where a 
thickening agent is used to produce a beverage where a certain 
consistency is expected. Such as in Smoothies and milk 
shakes. 

0217. In the embodiment described above, the mixing unit 
14 is used solely for the purpose of mixing beverage ingredi 
ents that were added elsewhere in the beverage production 
apparatus 10, Such as by the ice fragmentation unit 24, the 
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flavor dispensing unit 26, and/or the water dispensing unit 28. 
In an alternative embodiment, one or more beverage ingredi 
ents could also be dispensed at the station where the mixing 
unit 14 mixes the ingredients just prior to mixing. In Such an 
embodiment, one or more beverage ingredients may be added 
to the cup just before the mixer 142 and the mixing elevator 
144 are used to mix beverage ingredients using the operation 
described above. The ingredients dispensed at this point may 
include any ingredient dispensable by the dispensing system 
12 (e.g., a flavoring ingredient, water, milk product) and/or 
one or more ancillary ingredients, for instance, that may be 
temperature-sensitive and should be added just prior to 
ingredient intermixing (such as nutritional Supplements or 
Vitamins). 
0218 
0219. The transporting unit 36 is configured to transport a 
cup in which a beverage is prepared and served between a 
plurality of stations at which different beverage preparation 
operations are performed. These stations include at least one 
(1), and in this embodiment, two (2) dispensing stations 
where the dispensing system 12 dispenses ingredients to pre 
pare a beverage and a mixing station where the mixing unit 14 
mixes these ingredients to produce the beverage. 
0220 More particularly, in this embodiment, the trans 
porting unit 36 is configured to transport a cup between the 
following four (stations): 

Transporting Unit 36 

0221) A cup entry/exit station 3610; 
0222. A milk product dispensing station 3612: 
0223) An ice/water/flavor dispensing station 3614; and 
0224. A mixing station 3616. 

0225. Each beverage preparing operation that occurs at a 
station is provided by the functionality of one or more of the 
units identified previously. The following table identifies the 
units associated with each station, as well as provides brief 
description of its purpose. 

Station Name Associated Unit(s) Purpose 

Cup entry/exit Cup detection Entry point for empty 
station 3610 unit 102 cup and exit point 

for cup containing 
produced beverage. 

Milk product Milk product Addition of milk 
dispensing dispensing product to 
station 3612 unit 30 beverage. 
IceWaterf Ice fragmentation Addition of shaved 
Flavor unit 24 ice, water 
dispensing Flavor dispensing and or flavor 
station unit 26 ingredient(s) to 
3614 Water dispensing prepare beverage. 

unit 28 
Mixing station Mixing unit 14 Intermixing 
3616 of beverage 

ingredients. 

0226. In this embodiment, of the stations reachable by the 
transporting unit 36, the cup entry/exit station3610 is the only 
station. that is normally accessible to a customer and/or 
operator. The remaining stations in the transporting unit 36 
(3612. 3614 and 3616) are situated within the housing 13 
deliberately out of reach of customers and operators. This 
helps to protect operators and/or customers from coming into 
contact with certain hazards during operation of the beverage 
production apparatus 10. Such as the rotation of the naming 
blade(s) 1410. 
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0227. The transporting unit 36 is configured to move the 
cup between the stations. To this end, in this embodiment, the 
transporting unit 36 comprises: 

0228 a transport motor 362; 
0229 a transport shaft 364; 
0230 an armature 366; and 
0231 a cup support 368. 

0232. The transport motor 362 provides the motive force 
that drives the operation of the transporting unit 36 and is 
controlled by signals sent from the control unit 16. The motor 
362 is connected to the transport shaft 364 such that its power 
is translated into rotation of the shaft 364 in the same general 
direction. The armature 366 is connected to the transport shaft 
364 on one end and the cup support 368 at its other end, so that 
any power supplied by the motor 362 that rotates the shaft 364 
also causes a similar rotation of the armature 366 and the 
container support 368. In this way, the operation of these 
components may define a path (in this case, a circular path) 
along which the stations reachable by the cup are situated. 
0233. The cup support 368 supports the cup during its 
transport. In this embodiment, the cup support 368 comprises 
a pair of support arms 3682 and 3684 and a rear support 3686. 
Each of the support arms 3682 and 3684 is shaped concavely 
so that at point where they attach to the armature 366 relative 
to each other, a top-down view of the container Support would 
form the shape of the letter C. The lateral spacing of the 
support arms 3682 and 3684 is intentionally slightly smaller 
than the diameter of the circumference of the top lip of the cup 
or container that the container support 368 is designed to 
accommodate. 
0234. The rear support 3.686 extends downwards from the 
point at which the supportarms 3682 and 3684 are joined and 
where the container support 368 joins to the armature 366. 
The angle of the rear support 3686 is intentionally offset from 
the perpendicular by an amount that approximates the angle 
of the sidewall of a typical cup used to contain beverage for 
the apparatus 10. The offset angle of the rear support 36.86 
counteracts the tendency for the bottom of a cup that is filled 
with beverage ingredients (or a completed beverage) to shift 
position during movement, such as due to centrifugal force 
generated from rotation. As a result, the components in the 
cup support 368 allow a customer or operator to insert or 
extract a cup from the support 368 while helping ensure that 
the cup remains in place during beverage production opera 
tions. 
0235. Through these components, a customer can position 
an empty cup for their beverage anywhere within the void 
between the support arms 3682 and 3684, and upon the 
release of the cup by the customer, the cup support 368 can 
catch and Support the released cup just below its top lip. The 
support arms 3682 and 3684, as well as the rear support 3686, 
positively engage and secure the cup and its ingredients as it 
is rotated between stations in the beverage production pro 
CCSS, 

0236. It will be appreciated that the cup support 368 
described above represents only one possible embodiment of 
Such a Support, and that various other possible embodiments 
exist for this Support. 
0237. An example of the operation of the transporting unit 
36 will now be presented. In this example, assume that a 
customer has indicated that they want the beverage produc 
tion apparatus 10 to produce a strawberry smoothie. Further 
assume that this Smoothie will contain given quantities of 
milk product, shaved ice, non-heated water and a strawberry 



US 2016/008 1365 A1 

flavoring ingredient. Finally, assume that the cup support 368 
is currently empty and that the cup support 368 is ready to 
receive a cup at the cup entry/exit station 3610. 
0238. The customer is initially prompted to insert a cup 
into the cup support 368 in order to initiate the operation of 
the transporting unit 36. Once the customer inserts a cup to 
the cup support 368 at the cup entry/exit station 3610, the 
control unit 16 receives a signal from a cup detection unit 102 
(described later) that confirms the cups insertion and identi 
fies its size. This signal allows the control unit 16 to determine 
the quantities of beverage ingredients (e.g., milk product, 
shaved ice, water, and flavoring ingredient(s)) needed to pro 
duce the Smoothie. 

0239. The control unit 16 sends a first “transport signal to 
the transportunit 36, which activates the transport motor 362. 
The motor 362 then spins the transport shaft 364, which in 
turn rotates the armature 366 and the cup support 368 con 
taining the cup for the Smoothie from the cup entry/exit sta 
tion 3610 to the next station involved in beverage production. 
0240. It is worth noting that while all stations are acces 
sible by the transporting unit 36, different beverage types may 
access a different set of stations during production. For 
example, the following table identifies a set of stations that 
may be accessed by each general beverage type during its 
production and also shows the order in which stations are 
accessed: 

Cup Milk IceWater 
entry/ product Flavor 
exit dispensing dispensing Mixing 

Beverage station station station station 
Type 3610 361.2 3614 3616 

Slushie Yes No Yes Yes 
(shaved ice + 
flavor(s) + 
optionally 
water) 

Smoothief Yes Yes Yes (shaved Yes 
Milk ice + 
Shake flavor(s)) 
Hot Yes Yes, Yes Yes 
beverages if milk (hot 
(e.g., product Water -- 
coffee) requested flavor(s)) 

0241 Since the beverage in this example is a smoothie, the 
next station involved in its production is the milk product 
dispensing station 3612. The control unit 16 thus causes the 
transporting unit 36 to move the cup from the cup entry/exit 
station 3610 to the milk product dispensing station 3612. 
Once the control unit 16 identifies that the cup has reached the 
station 3612, it causes deactivation of the transport motor 
362. 

0242. With the cup at the milk product dispensing station 
3612, the milk product dispensing unit 30 adds milk product 
for the Smoothie into the cup through an operation similar to 
that which was previously described for this unit. Once this 
operation is complete, the control unit 16 sends a second 
transport signal to the transporting unit 36 to move the cup to 
the next station required for beverage production. This 
sequence is repeated using a third and a fourth transport 
signals to move the cup through the remaining stations in the 
production process (Le, the ice/water/flavor station 3614 and 
the mixing station 3616 in this case) and produce the finished 
Smoothie. 
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0243 When the smoothie is ready for consumption, the 
control unit 16 sends a fifth transport signal in order to return 
the cup containing the finished Smoothie to the cup entry/exit 
station 3610. The customer then removes the cup containing 
the finished smoothie from the cup support 360, such as by 
raising and/or pulling the cup through the gap between the 
support arms 3682 and 3684. With the container support 368 
now empty, the transporting unit 36 is ready to repeat the 
operation described above for the cup to be used for the next 
beverage. 
0244. In one alternative embodiment, the units associated 
with each of the stations 3610, 3612. 3614 and 3616 may 
differ from those identified above. For example, the water 
dispensing unit 28 and flavor dispensing unit 26 may be 
associated with the milk product dispensing station 3612 in 
order to allow beverages that do not use ice as a main ingre 
dient (such as hot beverages) to bypass this station entirely. 
This example presents only one possible organization of units 
and stations, as other arrangements are possible. 
0245 Also, in the embodiment described above, the mix 
ing station 3616 provides intermixing functionality for bev 
erage ingredients through the mixing unit 14. As mentioned 
above, in an alternative embodiment, the mixing station 3616 
may also allow beverage ingredient dispensing functionality. 
In this ease, one or more beverage ingredients may be dis 
pensed at the mixing station 3616 prior to the operation of the 
mixer unit 14 described previously. 
0246. Furthermore, in the embodiment described above, 
the transporting unit 36 has access to four (4) stations, 3610, 
3612, 3614 and 3616. In other embodiments, the number of 
stations can be increased or decreased to accommodate dif 
ferent designs that handle various situations. For example, 
assume it becomes necessary that the water dispensing unit 28 
be separated from the ice fragmentation unit and/or flavor 
dispensing unit 30. In Such a case, a “water station” repre 
senting the location of the water dispensing unit 28 within the 
apparatus 10 could be added to be reached by the transporting 
unit 36. Alternatively, the integration of the mixing unit 14 
with the other units associated with the ice/water/flavor sta 
tion 3614 could result in the elimination of the mixing station 
3616. 

0247. In addition, in the embodiment described above, the 
stations 3610, 3612, 3614 and 3616 reachable by the trans 
porting unit 36 are arranged along a horizontally-oriented 
circular path defined by the rotation of the transporting unit 
36. In an alternative embodiment, the stations reachable by 
the transporting unit 36 may be arranged along a path that 
follows a different shape and/or orientation. For example, the 
stations 3610,3612,3614 and 3616 may be arranged such that 
a cup is transported by the transporting unit 36 along a straight 
linear path instead of a circular path. As another example, the 
stations 3610,3612,3614 and 36.16 may be arranged relative 
to each other vertically so that a cup would travel vertically up 
and/or down during beverage production. Such configura 
tions may be used to allow the apparatus 10 to occupy less 
space or conform to certain set dimensions. In Such an 
embodiment, the transporting unit 36 and/or the sequence of 
operations may be adjusted to accommodate the different 
path and/or orientation that the stations occupy, For example, 
assume that the stations 3610, 3612, 3614 and 3616 are 
arranged in a linear vertical orientation rather than a circular 
horizontal orientation. In this case, the cup Support 368 may 
include a structure to Support the bottom of a cup being 
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transported to relieve pressure on the support arms 3682 and 
3684 as the beverage moves up and down between stations. 
0248 Sanitizing Unit 36 
0249. The sanitizing unit 37 is configured for sanitizing 
the mixing element of the mixing unit 14 after this element 
has mixed the ingredients in the cup. 
0250 More particularly, during normal operations, com 
ponents of the mixing unit 14, and in particular the mixer 142, 
may be used to mix ingredients for many beverages, each of 
which may contain a different set of ingredients. As a result, 
the potential exists for flavor cross-contamination between 
beverages whereby some residue from the flavoring ingredi 
ents(s) used to produce a previous beverage are inadvertently 
added to the flavor ingredient(s) of the current beverage. If 
enough of the flavoring residue remains on the mixer 142 
from the previous beverage, the consumer of the current bev 
erage (as well as potential future customers) may detect this 
unwanted flavor. Cross-flavor contamination may result in a 
dissatisfied customer who may want a replacement beverage, 
demand a refund or simply avoid the apparatus 10 in the 
future. 
0251 Components of the mixer 142, namely the mixer 
shaft 148 and the mixing blades 1410, may also be exposed to 
bacterial or other organic contamination that could be intro 
duced to beverages. Although the term “bacterial contamina 
tion' will be used here, this term is used to encompass con 
tamination from both bacteria and other contaminants, such 
as viruses, organic and inorganic particulate matter. This type 
of contamination can occur when bacteria and other particu 
lates are inadvertently introduced to the surfaces of the mixer 
142 components identified above and subsequently collect 
and/or multiply on these surfaces. Since the components 148 
and 1410 come into contact with each beverage that is pro 
duced, any bacteria or other organic contaminants that reside 
on their surfaces could be introduced to beverages, which 
may result in physical discomfort or sickness for a customer 
during or after consumption. 
0252. Thus, it may be useful to prevent both flavor cross 
contamination as well as bacterial contamination from the 
mixer 142 to maximize customer satisfaction, protect opera 
tor revenue and ensure public safety. While the materials used 
in the construction of the mixer shaft 148 and the mixing 
blade(s) 1410 may provide some assistance in the prevention 
of both types of contamination, a better solution would be to 
clean these components on a regular basis (e.g., between 
beverages) to remove both flavor residue and bacterial con 
taminants. 
0253) Thus, the sanitizing unit 37 is used to clean compo 
nents in the mixer 142 that come into contact with the bever 
age ingredients using hot water and/or a sanitizing solution, 
which may be made by combining sanitizing agent and water 
in a solution. In this embodiment, the sanitizing unit 37 com 
prises a sanitizing chamber 49, a sanitizing chambertransport 
system 51 used to move the chamber 49 into and out of place, 
a sanitizing agent system 53 that provides a sanitizing agent 
used to sanitize the mixing element of the mixer 142, and a 
waste egress system 55 that disposes of the waste materials 
removed from the mixer 142. 
0254 The sanitizing chamber 49 is used during operation 
of the sanitizing unit 37 to hold the hot water, Sanitizing agent, 
or some combination of these two components, that is used to 
clean the mixer 142. The sanitizing chamber 49 comprises a 
hollow cylinder with a diameter that is slightly larger than that 
defined by the mixing blades 1410 or their rotation therein. 
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The chamber 49 is open at its top to allow entry and exit of the 
mixer shaft 148 and mixing blades 1410, but is sealed at its 
bottom in order to contain and allow transport of the solution 
containing the sanitizing agent. The sanitizing chamber 49 is 
also equipped with an outlet that allows the drainage of waste 
materials from the chamber 49 via the waste egress system55, 
which will be described later. The sanitizing chamber 49 is 
also attached to components of the sanitizing chamber trans 
port system 51 in order to allow the chamber 49 to move, as 
described below. 
0255. The sanitizing chamber transport system 51 is used 
to move the sanitizing chamber 49 between two positions, 
namely: 

0256 a first retracted position that is used to position the 
sanitizing chamber 49 away from beverage production 
activities, in particular the mixer 142, as well as from the 
movement of components of the transporting unit 36; 
and 

0257 a second extended position that is used to position 
the sanitizing chamber 49 for sanitizing operations 
involving the mixer 142. 

0258. The sanitizing chamber transport system 51 com 
prises an actuated rod 57 (Such as an actuated rod based on a 
proportional Solenoid mechanism) and a mounting (not 
shown) that connects the sanitizing chamber 49 to the actu 
ated rod 57. When the actuated rod 57 is at rest, the sanitizing 
chamber 49 is kept in its first retracted position for beverage 
production and/or for sanitizing operation preparation. When 
the actuated rod57 is activated, it moves the sanitizing cham 
ber 49 to its second extended position below the mixer 142 so 
that sanitizing operations can occur. 
(0259. The use of the actuated rod 57 may prove beneficial 
because the sanitizing chamber 49 can contain either hot 
water or sanitizing solution while the transport system 51 is 
used to move it between its first retracted and second extended 
positions. As a result, the movement of the sanitizing chamber 
49 by the actuated rod 57 may be gradual to prevent spillage 
of the chambers contents. 
0260 The sanitizing agent that is used to clean compo 
nents Of the mixer 142 is stored and transferred to the sani 
tizing chamber 49 via the sanitizing agent system 53. This 
system comprises a sanitizing agent pouch 61 containing the 
sanitizing agent and a sanitizing agent transport system 63 
that transfers a given quantity of the sanitizing agent from the 
pouch to the chamber 49, where it is combined with a given 
quantity of heated water from the water dispensing unit 28 to 
create a sanitizing solution. 
0261 The components and general operation of the sani 
tizing agent system 53 resemble those of the flavor dispensing 
unit 26 in the following ways: 

0262 the sanitizing agent pouch 61 is physically similar 
to a flavor additive pouch, with the obvious exception 
that it contains sanitizing agent rather than a flavoring 
ingredient; 

0263 the sanitizing agent pouch 61 is kept within a 
similar cradle and stored in the flavor additive compart 
ment 260 in a similar manner as a flavor additive pouch; 
and 

0264 the sanitizing agent transport system 63 is con 
nected to, and draws sanitizing agent from, the sanitiz 
ing agent pouch 61 using similar components (such as 
male and female fitments) and methods of operation as 
those used for a flavor additive pouch (e.g., the flavor 
additive transport system 265). 
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0265 Since the components and operation of the flavor 
additive pouch 264 and additive transport system 265 have 
been described and their similarity to the sanitizing agent 
pouch 61 and the sanitizing agent transport system 63 have 
been identified, further description of the components and 
operation of the sanitizing agent transport system 63 are 
unnecessary since they parallel those of the flavor dispensing 
unit 26. 
0266 While the components and operation of the flavor 
dispensing unit 26 can generally be applied to the sanitizing 
agent transport system 63, the following differences between 
the two should be noted: 

0267. Unlike the additive transport system 265, the 
sanitizing agent transport system 63 includes an agent 
line-out 67 that disperses the sanitizing agent to the 
sanitizing chamber 49 rather than the ingredient chute 
267. 

0268. The agent line-out 67 includes a sanitizing agent 
control valve (not shown) that enables the sanitizing unit 
37 to direct sanitizing agent to either the sanitizing 
chamber 49 or to the spray head 2262 contained in the 
hinged door of the ice chamber 226 via the spray-in line 
2264. 

0269. The sanitizing agent transport system 63 includes 
a mechanism (not shown) to draw and transfer water 
from the water dispensing unit 28 to the sanitizing cham 
ber 49 in order to dilute the sanitizing agent to produce 
the sanitizing Solution, 

0270. The waste egress system 55 is used after sanitizing 
operations are complete and empties the sanitizing Solution 
and associated waste material from the sanitizing chamber 49 
to the drain that is generally used to dispose of waste water. 
The egress system 55 is comprised of a sanitizing chamber 
waste drain line 71, a waste drain pinch mechanism 73, and a 
sanitizing chamber waste drain 75 that is connected to the 
drainage system for the beverage production apparatus 10 
(not shown) in order to dispose of the waste materials in the 
general waste water/sewage system. The sanitizing chamber 
waste drain line 71 and the waste drain pinch mechanism 73 
are configured for controlling the draining of hot water, sani 
tizing Solution and waste materials from the sanitizing cham 
ber 49 after sanitizing operations are complete. One end of the 
sanitizing chamber waste drain line 71 is connected to the 
sanitizing chamber 49 through a void in the chamber's exte 
rior, through the pinch mechanism 73 and terminates at the 
waste drain 75 that connects to the drainage system for the 
apparatus 10. 
0271 In this embodiment, the sanitizing unit 37 does not 
contain a pump (Such as a peristaltic pump) to drive or control 
the flow of waste water or materials through the waste egress 
system 55. This is because both the sanitizing chamber 49 and 
the waste egress system 55 are vertically higher than the main 
drain for the beverage production apparatus 10, which allows 
gravity to be used to assist the flow of waste water and waste 
materials through the system 55. In an alternative embodi 
ment, however, a pump could be used either to replace or 
work in conjunction with the other components of the waste 
egress system 55 described above. 
0272 Rather than using a pump, control over the flow of 
wastewater and waste materials is provided by the pinch 
mechanism 73 that is comprised of a solenoid actuated rod 77 
and a backstop 79, between which the waste drain line 71 
passes. When the pinch mechanism 73 is at rest, a compres 
sion spring (not shown) forces the rod 77 against the backstop 
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79 causing a spring load. The entire spring load applied by the 
compression. Spring to Solenoid actuated rod 77 causes it to 
pinch the waste drain line 71, thus stopping the flow of waste 
water and waste materials to the waste drain 75. However, the 
solenoid actuated rod 77 can be activated upon receipt of a 
signal from the control unit 16, which results in its retraction 
and the subsequent opening of the waste drain line 71 to allow 
wastewater and waste materials to flow unimpeded through 
the line 71 to the waste drain 75 and subsequently out of the 
apparatus 10. Thus, waste materials removed from the com 
ponents of the mixer 142 can be disposed of 
0273. An example of the operation of the sanitizing 37 unit 
in cleaning components of the mixing unit 14, particularly the 
mixing element of the mixer 142, will now be presented. 
Initiation of sanitizing unit 37 operations are typically trig 
gered by the control unit 16 once it detects the action of the 
transporting unit 36 in transporting a cup away from the 
mixing station 3616 after beverage ingredient mixing has 
been completed. Since components in the mixer 142 (specifi 
cally the mixing shaft 148 and mixing blade(s) 1410) should 
be cleaned after each beverage to prevent cross-flavor and 
bacterial contamination, this action identifies the starting 
point for sanitation-related activities to the control unit 16. 
0274. In this embodiment, example operations that may 
be performed by the sanitizing unit 37 to clean the mixer 142 
may include the following cleaning cycles: 

(0275 A first cycle whereby the mixer shaft 148 and 
mixing blade(s) 1410 are soaked in hot water to loosen 
and/or remove flavor residue from the previous bever 
age; and 

0276 A second cycle whereby the mixer shaft 148 and 
the mixing blade(s) 1410 are immersed in a sanitizing 
Solution made from a dilution of sanitizing agent and 
water in order to remove further flavor residue from the 
previous beverage, as well as any bacterial contamina 
tion inadvertently introduced to these components. 

0277 Before the commencement of either cycle, the sani 
tizing chamber 49 is put in its first retracted position by the 
sanitizing chamber transport system 51. In this position, the 
chamber 49 can receive hot water and/or sanitizing agent 
dispensed by the water dispensing unit 28 and sanitizing 
agent system 53. In addition, the pinch mechanism 73 is set to 
a resting position, so that the sanitizing chamber waste drain 
line 71 is closed. 

0278 Because the sanitizing chamber 49 is normally kept 
in its first refracted position during beverage production, the 
control unit 16 sends a “sanitize mixer” signal to the water 
dispensing unit 28 to initiate the first cleaning cycle. Upon 
receipt of this signal, the first hot water dispense valve 2816 is 
activated to allow hot water to flow from the water heater 284 
to the sanitizing unit 37, and particularly to the sanitizing 
chamber 49. The control unit 16 then sends a first "hot water 
dispense' signal to the water dispensing unit 28 to dispense 
heated water to the sanitizing chamber 49. This signal is 
terminated after a fixed duration known to be sufficient to add 
enough water to the chamber 49 for the first cleaning cycle. 
(0279. With the sanitizing chamber 49 suitably full of hot 
water, the control unit 16 then sends a first “chamber trans 
port signal to the sanitizing chamber transport system 51. 
Upon receipt of this signal, the actuated rod 57 is activated, 
which moves the attached sanitizing chamber 49 in a slow and 
gradual manner to its second extended position below the 
mixer 142. 
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0280 When the sanitizing chamber 49 arrives at its second 
extended position, the control unit 16 sends “intermix pre 
pare’ and “intermix' signals to the mixer 142 and the mixer 
elevator 144 that cause the mixer shaft 148 and mixer blade(s) 
1410 to become immersed within the hot water contained in 
the chamber 49, but remain immobile (i.e. not rotate This 
immersion allows flavor residue remaining on the compo 
nents 148 and 1410 to be transferred to the hot water as waste 
materials, as well as loosens up any solid or semi-solid resi 
due that remains on the blade in preparation for the second 
cleaning cycle. 
0281. The control unit 16 may send vary the length of the 

first cleaning cycle through suitable signaling, depending on 
the type of beverage previously produced and/or its inter 
mixed ingredients. For example, a thick milkshake consisting 
of highly mixed milk product, shaved ice and multiple flavor 
ing ingredients may require more time in the first cycle to 
remove or loosen residue than a simple slushie that includes 
shaved ice and a single flavoring ingredient. 
0282. Upon completing the first cleaning cycle, the control 
unit 16 returns the mixer 142 to its retracted first vertical 
position at the end of this cycle. The control unit 16 causes the 
sanitizing chamber transport system 51 to return the sanitiz 
ing chamber 49 in a slow and gradual manner to its first 
retracted position. 
0283 At this point, the control unit 16 sends a “waste 
disposal signal to the waste egress system 55. Upon receipt 
of this signal, the solenoid actuated rod 77 is activated, which 
results in its retraction and the Subsequent opening of the 
waste drain line 71 to allow wastewater and waste materials 
from the first cleaning cycle to flow through the line 71 to the 
waste drain 75 and subsequently out of the beverage produc 
tion apparatus 10. This signal is sent by the control unit 16 for 
a specific duration known to be sufficient to drain waste 
materials from the sanitizing chamber 49, and after which the 
signal is terminated so that the waste drain line 71 can be 
closed and the second cleaning cycle may begin. 
0284. To begin the second cleaning cycle, the control unit 
16 sends a “clean mixer” signal to the sanitizing unit 37 that 
causes. it to Switch the sanitizing agent control valve (not 
shown) on the agent line-out 67 to a second position that 
allows sanitizing agent to flow to the sanitizing chamber 49. 
The control unit 16 then sends an "agent dispense' signal to 
initiate operation of the sanitizing agent system 53 that causes 
the sanitizing agent transport system 63 to extract a given 
quantity of sanitizing agent from the sanitizing agent pouch 
61 and transfer it to the sanitizing chamber 49. 
0285 Because the sanitizing agent may be provided in a 
form (such as a thick liquid or gel) that might require it to be 
diluted with water to form a sanitizing solution, the control 
unit 16 then sends a second “hot water dispense' signal to the 
water dispensing unit 28. Upon receipt of this signal, the unit 
28 dispenses a given quantity of heated water from the heater 
286 to the sanitizing chamber 49. The result of this action 
causes the dilution of the sanitizing agent and the generation 
of the sanitizing solution that will be used to cleanse the mixer 
142 in the second cleaning cycle. Alternatively, ambient 
water that may be dispensed by the freshwater dispense value 
2820 may also be used to dilute the sanitizing agent and form 
the sanitizing solution. 
0286. With the sanitizing chamber 49 now full of sanitiz 
ing Solution, the control unit 16 sends a second "chamber 
transport signal to the sanitizing chamber transport system 
51. As before, the receipt of this signal activates the actuated 
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rod 57 and moves the attached sanitizing chamber 49 in a slow 
and gradual manner to its second extended position below the 
mixer 142. 

0287. The control unit 16 then issues “intermix prepare’, 
“intermix' and “intermix blend signals to the mixing unit 14 
as if it was blending a beverage. Instead of blending beverage 
ingredients withina cup, however, the mixer shaft 148 and the 
mixing blades 1410 are immersed in the sanitizing Solution 
within the sanitizing chamber 49, and their subsequent rota 
tion and vertical motion helps ensure a thorough cleaning of 
these components. During this period, the control unit 16 
monitors and restricts the rotational speed of the mixer 142 
(especially of the mixer shaft 148 and the mixing blade(s) 
1410 that are driven by the mixer motor 146) to prevent the 
contents of the sanitizing chamber 49 from being splashed or 
sprayed elsewhere within or even outside of the apparatus 10 
through the cup entry/exit station 3610. This also ensures any 
removed waste materials (e.g., residual milk products or fla 
Voringredients) that are suspended within the sanitizing solu 
tion in the chamber 49 will be entirely disposed of. 
0288. After a predetermined duration that is known to be 
Sufficient to prevent cross-flavor contamination and remove 
bacterial contamination, the cleaned mixer 142 is retracted to 
its first vertical position by the mixer elevator 144. As a result, 
the mixer shaft 148 and mixing blade(s) 1410 are not re 
exposed to waste materials removed from them during the 
second cleaning cycle and are in a sanitary state for the next 
beverage to be produced. 
0289. The movement of the mixer 142 back to its first 
raised vertical position after the second cleaning cycle allows 
the control unit 16 to return the sanitizing chamber 49 in a 
slow and gradual manner to its first retracted position. Once 
the mixer 142 and sanitizing chamber 49 are back in their first 
positions, the control unit 16 may begin production of the next 
beverage. At this point, the control unit 16 sends a “waste 
disposal signal to the waste egress system 55. As before, this 
signal activates the solenoid actuated rod 77, which opens the 
waste drain line 71 and allows wastewater and waste materi 
als from the second cleaning cycle to flow out of the chamber 
49 and to the waste drain 75 and out of the apparatus 10. After 
a specific duration known to be sufficient to drain waste 
materials from the sanitizing chamber 49, the control unit 16 
may proceed to close the waste drain line 71. 
0290 Cup Detection Unit 102 
0291. In this embodiment, the beverage production appa 
ratus 10 comprises the cup detection unit 102 for detecting a 
cup received by the cup support 368 of the transporting unit 
36. 

0292. In this case, the cup detection unit 102 also provides 
information on a size of the cup to the control unit 16, which 
can proceed to determine a quantity of each ingredient to be 
dispensed based not only on user input entered via the user 
interface 50, but also on the size of the cup. 
0293 More particularly, as different customers typically 
have a different level of thirst or hunger, the beverage pro 
duction apparatus 10 can produce beverages in a plurality of 
sizes, such as Small, medium and large, for example. How 
ever, producing a quality beverage of a given size with a 
consistent flavor and of adequate consistency may require 
different quantities of ingredients, such as shaved ice, water, 
flavoring ingredient(s), and/or milk product. As a result, there 
is a need to identify the size of beverage to be produced before 
production begins. 
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0294. In this embodiment, a user (operator or customer) 
can proceeds to enter the size of a beverage to be produced via 
interaction with the user interface 50. However, methods 
requiring user intervention are subject to human error that 
could result in the addition of quantities of beverage ingredi 
ents that are too large for the cup used and result in the spillage 
of excess ingredients from the cup. Of course, another poten 
tial problem with similar consequences can arise when a user 
simply omits to place a cup in the apparatus 10 and proceeds 
to request a beverage via the user interface 50 with no cup in 
place. This unwanted result not only requires that an operator 
spend time to clean up the spillage, but also prevents custom 
ers from producing beverages during this period, thus further 
reducing potential revenues. It may thus be useful to confirm 
that (1) a cup has indeed been placed in the apparatus 10 by a 
user who has requested a beverage via the user interface 50 
and (2) that the cup placed by the user is suitably sized for the 
size of the beverage requested by the user via the user inter 
face 50 and/or to correctly identify the size of a beverage to be 
produced without requiring user intervention. 
0295) To that end, the apparatus 10 is equipped with the 
cup detection unit 102, which is operative to detect a cup 
when the cup is received by the cup support 368 of the 
transporting unit 36 and to provide information on a size of 
the cup to the control unit 16. 
0296. In this embodiment, the cup detection unit 102 com 
prises a cup sensor 104 that is mounted to a sensor housing 
106. The cup sensor 104 may be a sensor of any type that is 
capable of detecting an object and measure certain character 
istics about that object, Such as its size and dimensions within 
a certain defined area of perception. The cup sensor 104 may 
comprises a single physical sensing element in a particular 
location or a plurality of physical sensing elements that are 
deployed over a defined area. 
0297. The cup sensor 104 may use any method to detect 
and measure a cup, including: 

0298. Optical means, such as producing optical beams 
in the visible and/or non-visible spectrums. 

0299 Auditory means, such as producing sound waves 
at ultrasonic frequency. 

0300 Tactile means, such as identifying the weight of 
an empty Cup. 

0301 These are only examples of cup detection and cup 
size measurement technologies as other possibilities exist. In 
addition, it will be appreciated that the cup sensor 104 may 
use one or more means of detection and measurement singly 
or in combination. For example, the cup sensor 104 may 
detect a cup by one means (such as by tactile means when a 
cup is inserted) but measure its dimensions using another 
means, such as by using an optical laser measuring device or 
an ultrasonic wave measuring device. 
0302. It may be possible that the cup sensor 104 can be run 
in a variety of modes, including active and passive detection 
modes; In active detection mode, the cup sensor 104 is run 
ning independently, seeking to detect and measure a cup 
within its area of perception. When run in this mode, the cup 
sensor 104 can detect the insertion of a cup independently of 
other components of the beverage production apparatus 10, 
Such as the control unit 16. However, running the cup sensor 
104 continually in this mode may consume more energy, as 
well as shorten its operational lifespan. In contrast, the cup 
sensor 104 that is in passive detection mode does not run until 
activated by Some outside stimulus, such as a signal from 
another unit (e.g., the control unit 16). Once activated, how 
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ever, it acts to detect and measure a cup within its area of 
perception in the same way as if it was running inactive mode. 
When run in this mode, the cup sensor 104 cannot detect the 
insertion of a cup independently of other components the 
apparatus 10. Such as the control unit 16. However, running 
the sensor in this mode may conserve energy and extend its 
operational lifespan. 
0303. It should be noted that these detection modes are 
examples only as other possibilities exist. In addition, the cup 
sensor 104 may switch between different detection modes 
independently or in response to an external signal, as will be 
illustrated below. 
0304. The sensor housing 106 provides a container in 
which the cup sensor 104 is mounted in order to protect the 
cup sensor 104 and allow it to be integrated within the housing 
13, particularly in proximity to the cup entry/exit station 
3610. The sensor housing 106 also provides components that 
control the operation of the cup sensor 104 and allow it to 
communicate with other components within the apparatus, 
particularly the control unit 16 and the transporting unit 36. It 
should also be noted that although the cup sensor 104 and the 
associated sensor housing 106 are presented here as separate 
components, it is conceivable that they may also be integrated 
within a single component. 
0305 An example of operation of the cup detection unit 
102 will now be presented. In this example, assume the fol 
lowing conditions exist beforehand: 

0306 the sensor 104 is running in active detection mode 
and operation of the cup detection unit 102 can occur 
independently of the general operation of the apparatus 
10 (e.g., a customer could insert a cup and have it 
detected and measured before making any selection 
using the user interface 50 for the beverage to be pro 
duced in it); 

0307 the cup sensor 104 uses in this embodiment audi 
tory means to detect and measure a cup, specifically 
using ultrasonic Sound waves to detect a cup and mea 
Sure its dimensions; 

0308 a customer wants the apparatus 10 to produce a 
large (e.g., 28 ounce) milkshake with a mocha (e.g., 
coffee/chocolate) flavor; and 

0309 the operator charges a single price per beverage, 
irrespective of its type and/or number of flavorings and 
that the customer has already paid for the beverage and 
has access to the apparatus 10. 

0310. The customer initially selects a large-sized cup from 
a selection of cups that are proximate to the apparatus 10 and 
that correspond to one of three (3) categories: Small, medium 
and large. The customer inserts the cup into the cup Support 
368 of the transporting unit 36 that is currently positioned at 
the cup entry/exit station 3610. 
0311. Because the cup sensor 104 is running in active 
detection mode, it detects the insertion of the cup by the 
customer to the cup Support 368 by a change in the ultrasonic 
waves reflected by the cup. As a result, the cup detection unit 
102 sends a “cup detection' signal to the control unit 16 to 
alert it of this action. 
0312 The control unit 16 may react to the “cup detection' 
signal sent by the cup detection unit 102 by doing any the 
following actions: 

0313 If the apparatus 10 is running in a low-power 
energy consumption mode, the "cup detection' signal 
could cause the control unit 16 to shift the apparatus 10 
to a normal power mode. 
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0314. If the apparatus 10 is already running at normal 
power, the 'cup detection' signal could cause it to pre 
pare to receive user input from a customer or operator 
via the user interface 50. 

0315. If the apparatus 10 is currently preparing a bev 
erage (meaning that the customer inserted a cup into the 
cup entry/exit station3610 while the transporting unit 36 
is currently active), the control unit 16 could suspend 
operation of the transporting unit 36 and/or the appara 
tus 10 as a whole to prevent the cup (and/or a person's 
hand) from being struck by the transporting unit 36. In 
addition, the control unit 16 could alert the customer/ 
operator of the need to remove the cup through visual or 
auditory means, such as an alarm. 

0316. If the cup sensor 104 contains separate physical 
sensing elements for cup detection and cup size measure 
ment, the control unit 16 may activate the latter sensing ele 
ments to measure the size of the inserted cup. 
0317 For this example, assume that the apparatus 10 is 
currently active and is running at normal power. In this case, 
the control unit 16 replies to the “cup detection' signal by 
sending a "cup size detect signal to the cup detection unit 
102 in order to obtain information regarding a size of the cup. 
Upon receipt of this signal, the cup detection unit 102 acti 
Vates the measurement functionality of the cup detection 
sensor 102 to determine the size of the cup. 
0318. In this case, the cup detection sensor 102 looks at the 
degree of change in the reflected ultrasonic waves and com 
pares it against a known list for Small-, medium- and large 
sized cups. Because the degree of change in this instance 
matches that of large-sized cups, the cup detection sensor 102 
determines that the customer has inserted a large sized cup 
into the apparatus 10. 
0319. With the cup size information now obtained, the cup 
detection unit 102 sends a signal back to the control unit 16 
conveying the size of the cup inserted, specifically a "large 
cup' signal. Upon receipt of this signal, the control unit 16 
can determine the relative quantities of milk product, shaved 
ice, water and flavor additives that will need to be dispensed 
to the cup before mixing can take place. These quantities may 
be expressed in terms of a measurement (such as a Volume or 
weight), or more particularly, a duration during which the 
control unit 16 must send a particular signal to a given unit to 
dispense the corresponding ingredient. For example, the con 
trol unit 16 may determine that to produce the desired amount 
of mocha flavor for a large-sized beverage, it will have to send 
“flavor dispense' signals to the additive transport systems 
265 for both the chocolate and coffee flavor additives for 
seven (7) seconds. 
0320. These beverage ingredient values (and their associ 
ated signal durations) may be pre-programmed into the con 
trol unit 16 or they may be calculated by the unit 16 for each 
beverage based on other factors, such as the level of milk 
product or of a particular flavor ingredient. When such cal 
culations are used, the control unit 16 can modify the signal 
durations to produce a beverage of consistent flavoring and 
quality based on its current status of each unit. Continuing the 
previous example, if the additive transport system 265 for the 
coffee additive reports that there is little additive left, the 
control unit 16 may send the “flavor dispense' signal to this 
transport system 265 for a longer duration (e.g., 8 or 9 sec 
onds) in order to extract the needed amount of flavor additive 
from the almost-empty flavor additive pouch 264. 
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0321) Once the values for the beverage ingredients are 
known to (or are calculated by) the control unit 16, it sends the 
first “transport signal to activate the transporting unit 36 and 
begin the beverage production process. 
0322. At this point, the cup detection unit 102 may not be 
needed until the finished beverage has been removed from the 
apparatus 10 by the customer. During this period, the control 
unit 16 may shift the cup sensor 104 from active to passive 
detection mode or deactivate the entire unit 102 to conserve 
power. Upon removal of the produced milkshake by the cus 
tomer, the control unit 16 reactivates the unit 102 and/or 
returns the cup sensor 104 to its prior detection mode (e.g., 
active detection mode) So it can detect the insertion of the cup 
for the next beverage. 
0323 While in the embodiment considered above, the 
information about the size of the cup is derived by the cup 
detection unit 102 and communicated to the control unit 16, in 
other embodiments, the control unit 16 may be responsible 
for deriving this cup size information based on one or more 
signals transmitted by the cup detection unit 102. 
0324. Also, while in the embodiment considered above, 
the cup detection unit 102 sends different signals to convey to 
the control unit 16 that the cup has been detected and to allow 
the control unit 16 to obtain the information about the size of 
the cup, in other embodiments, the cup detection unit 102 may 
send a single signal that conveys both detection of the cup and 
an indication of its size. 

0325 It will be noted that the operation in the example 
presented above would also apply to the cup detection unit 
102 that runs the cup sensor 104 in passive detection mode, 
except that the sensor 104 may not have detected the cup and 
sent the subsequent "cup detection' signal until after it had 
been activated by an external unit, such as through the receipt 
of a “cup detect' signal sent by the control unit 16. 
0326. It will also be noted that the cup detection unit 102 
and the control unit 16 may be able to identify situations 
where a customer has entered the desired parameters for their 
beverage and initiated production, but has not yet inserted a 
cup in which it should be prepared. In Such a situation, the unit 
102 can send a “cup not found signal to the control unit 16, 
which may cause activities to alert the customer or operator to 
the situation, Such as through a visual or auditory alarm. 
0327 Control Unit 16 
0328. The control unit 16 comprises suitable hardware, 
Software and/or control logic for generating various control 
signals to cause various operations to be performed by the 
beverage production apparatus 10, in response to various 
inputs that it receives. 
0329. More particularly, the beverage production appara 
tus 10 comprises a. plurality of components that perform (or 
Support) the activities involved in beverage production, Such 
as the dispensing system 12, the transporting unit 36, the 
sanitizing unit 37 and the cup detection unit 102. Because 
beverage production follows a general process that dictates 
when certain actions performed by these components should 
occur, there is a need to coordinate the individual activities of 
each of these components according to this larger process. 
0330. In addition, it is useful to provide a customer or 
operator with a way of communicating with the apparatus 10 
to do the following: 

0331 provide parameters for a beverage to be pro 
duced, such as its beverage type, size, and ingredients 
(e.g., flavoring ingredient(s)); 
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0332 monitor the progress of a beverage during its pro 
duction; and 

0333 learn of problems that prevent the normal opera 
tion of the apparatus 10 either now or in the future, such 
as a flavor pouch that is about to be or has become empty. 

0334. The control unit 16 both manages the activities of 
other components of the beverage production apparatus 10 
and provides a way for customers and operators to commu 
nicate with the apparatus 10. In this embodiment, the control 
unit 16 comprises: 

0335 the user interface 50 allowing a user to provide 
user input, for instance, to request a beverage; and 

0336 a controller 162 allowing receipt, processing and 
reaction to input from both a user via the user interface 
50 as well as from other components of the apparatus 10. 

0337 The user interface 50 acts as the interface between a 
user (who could be an operator or customer) and the beverage 
production apparatus 10. The user interface 50 comprises one 
or more input device 52 allowing the user to input information 
to the beverage production apparatus 10. The one or more 
input devices 52 may include buttons, switches and/or various 
other input elements. The input elements of the one or more 
input device 52 may be organized within groups in a way that 
helps a prospective user better navigate the user interface 50 
and use the apparatus 10. For example, input elements of the 
one or more input devices 52 related to beverage flavors can 
be grouped together to allow a user to quickly locate these on 
the user interface 50. When combined with graphic design 
elements, these groupings may allow a user to efficiently 
input their beverage parameters to the apparatus 10 with a 
minimum of instruction. 

0338. In addition, in this embodiment, the user interface 
50 comprises one or more output devices to convey informa 
tion to the user. More specifically, in this case, the user inter 
face 50 comprises a display screen (e.g., an LCD panel) 54 
that is used to display alphanumeric text messages to the user 
regarding items like beverage selection, the current status of 
a beverage being produced and the overall condition of the 
apparatus 10. The display screen 54 can also be used to 
communicate other information, Such as the current price of a 
beverage, where the price of a beverage may vary depending 
on the type of beverage and the number or type of flavors 
selected. The user interface 50 may also comprise other out 
put devices, such as a speaker (e.g., to issue auditory mes 
Sages or alarms). 
0339 While the user interface 50 is configured in a par 
ticular way in this embodiment, it will be recognized that the 
user interface 50 may be configured in various other ways in 
other embodiments. For example, the user interface 50 may 
be subdivided into Zones that allow a user to navigate and 
select from a menu of selections displayed on the display 
screen 54. As another example, the display screen 54 may be 
a touch-sensitive screen acting as an input device of the user 
interface 50 to allow a user to enter information by “pressing 
or otherwise acting upon virtual input elements displayed 
thereon. 
0340. The controller 162 comprises suitable hardware, 
software, and/or control logic that allow the control unit 16 to 
receive signals from, process and send signals to both other 
components of the apparatus 10, Such as the dispensing sys 
tem 12 or the transporting unit 36, as well as to users via the 
display screen 54 (and/or other output device(s) of the user 
interface 50). The controller 162 provides the ability for the 
control unit 16 to provide all control and coordination func 
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tionality for all other units within the apparatus 10, However, 
this functionality may be provided by the controller 162 in a 
variety of different configurations. For example, in one con 
figuration, the controller 162 may comprise a single physical 
control component (e.g., a control board), while in other 
configurations, the controller 162 may comprise a plurality of 
physical control components. For instance, in one embodi 
ment, the controller 162 may comprise a “master controller 
that directs overall operations and “slave controllers' that are 
integrated within units and that allow their given unit to send, 
receive and react to information (sent as signals) provided by 
the master controller or by other slave controllers within the 
apparatus 10. 

0341. It will be appreciated that, in some embodiments, 
certain functionality of a given component of the control unit 
16 may be implemented as pre-programmed hardware and/or 
firmware elements (e.g., application specific integrated cir 
cuits (ASICs), electrically erasable programmable read-only 
memories (EEPROMs), etc.) or other related elements. In 
other embodiments, a given component of the control unit 16 
may comprise a general-purpose processor having access to a 
storage medium that is fixed, tangible, and readable by the 
general-purpose processor and that stores program code for 
operation of the general-purpose processor to implement 
functionality of that given component. The storage medium 
may store data optically (e.g., an optical disk Such as a CD 
ROM or a DVD), magnetically (e.g., a hard disk drive, a 
removable diskette), electrically (e.g., semiconductor 
memory, including ROM such as EPROM, EEPROM and 
Flash memory, or RAM), or in any another suitable way. 
Alternatively, the program code may be stored remotely but 
transmittable to the given component via a modem or other 
interface device connected to a network over a transmission 
medium. The transmission medium may be either a tangible 
medium (e.g., optical or analog communications lines) or a 
medium implemented using wireless techniques (e.g., RF, 
microwave, infrared or other wireless transmission schemes). 
0342 Up to now, the components and operation of each 
unit of the beverage production apparatus 10 have been 
described relatively independently, with passing reference 
made to signals sent by or received from the control unit 16 
that cause the unit to perform a particular function. However, 
the operation of the control unit 16 in providing communica 
tion and co-ordination functionality to external users and/or 
internal units can be better understood within the larger con 
text of the general operation of the entire apparatus 10. Thus, 
the operation of the control unit 16 will be presented below 
through an example showing the general operation of the 
beverage production apparatus 10. 

0343 
0344. In this example, it is assumed that a customer wants 
a Smoothie that is flavored with both banana and mango and 
also contains an energy enhancer. The following assumptions 
are made regarding the initial status of the beverage produc 
tion apparatus 10 before use: 

0345 The apparatus 10 is functioning normally and 
contains a quantity of ice and milk product sufficient to 
produce the beverage; 

0346 Bothbanana and mango flavor additives are avail 
able and their supply is adequate for flavoring the bev 
erage. 

Example of Operation 
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0347 The energy enhancer is provided as a single ingre 
dient that is available and is added to beverages in the 
same manner and at the same station as flavor additives; 
and 

0348. The operator allows customers to use the appara 
tus 10 to produce their beverage and charges them a flat 
fee per beverage regardless of the size or number of 
additives for the beverage. 

0349 The customer first uses the user interface 50 
(namely the one or more input devices 52 and the display 
screen 54) to communicate the following parameters for their 
beverage to the apparatus 10: 

0350 type of beverage: smoothie (frozen beverage) 
0351 flavorings: banana, mango 
0352 additional ingredient: energy enhancer 

0353 With these parameters entered and communicated 
to the controller 162 via the user interface 50, the customer 
then interacts with the user interface 50 to initiate beverage 
production. This triggers the control unit 16 to send a "cup 
detect' signal to the cup detection unit 102 in order to identify 
the size of the cup and so determine the correct amounts of 
milk product, shaved ice, flavoring ingredients and energy 
enhancer that need to be dispensed and mixed to produce the 
Smoothie. 

0354. Upon receipt of this signal, the cup detection unit 
102 activates the cup sensor 104, which attempts to detect and 
measure the cup inserted to the transporting unit 36 at the cup 
entry/exit station 3610 by sending out ultrasonic sound 
waves. However, in this example, it is assumed that no cup has 
yet been placed and thus the ultrasonic waves reflected back 
to the sensor 104 show that no cup yet been inserted. As a 
result, the cup detection unit 102 sends a “cup not found 
signal back to the control unit 16. 
0355. When the control unit 16 receives this signal, it 
displays a message on the display Screen 54 and provides an 
alternate visual and/or auditory prompt to ask the customerto 
insert the cup into the transporting unit 36 at the cup entry/exit 
station 3610. At the same time, the control unit 16 shifts the 
cup sensor 104 into active detection mode so it can monitor 
the station 3610 and identify the insertion of a cup indepen 
dently. 
0356. As a result of these prompts, the customer inserts a 
large size cup to the cup Support 368. Because the cup sensor 
104 is running in active detection mode, it detects the inser 
tion of the cup and correctly identifies its size. This informa 
tion is sent by the cup detection unit 102 to the control unit 16 
through a “large cup' signal, which allows the unit 16 to 
determine the quantities of milk product, shaved ice, flavor 
ing ingredients and energy enhancer needed for the Smoothie. 
0357 Next, the control unit 16 sends a first “transport 
signal’ to the transporting unit 36 to rotate the cup from the 
cup entry/exit station 3610 to the milk product dispensing 
station 3612. Once at this station, the control unit 16 sends a 
“milk product dispense signal’ to the milk product dispensing 
unit 30 that causes it to dispense the required quantity of milk 
product into the cup. 
0358. When the quantity of milk product required for the 
smoothie has been added to the cup, the control unit 16 sends 
a second “transport signal’ to the transporting unit 36 that to 
rotate the cup from the milk product dispensing station 3612 
to the ice/water/flavor dispensing station 3614. Once at this 
station, the control unit sends a “fragment' signal to the ice 

23 
Mar. 24, 2016 

fragmentation unit 24 that produces and dispenses the 
required quantity of shaved ice from ice cubes stored in the ice 
Supply unit 22. 
0359 While the shaved ice for the smoothie is being gen 
erated by the ice fragmentation unit 24, the control unit 16 
proceeds to add the desired banana and mango flavoring 
ingredients to the beverage via the flavor dispensing unit 26, 
as well as the ancillary ingredients for the energy enhancer. 
0360. The control unit 16 sends a “flavor dispense' signal 
to the respective additive transport units 265 for the banana 
flavoring ingredient and the mango flavoring ingredient that 
causes the required quantity of flavoring ingredient to be 
drawn from each of their respective flavor additive pouches 
264. The control unit 16 also sends a similar signal to the unit 
responsible for ancillary ingredients in order to extract and 
dispense the required quantity of the energy enhancer for the 
beverage, which may be performed using a process similar to 
that identified for the flavoring ingredients above. 
0361 During this period, the required quantities of flavor 
ing ingredients and the energy enhancer ingredient for the 
smoothie are added to and become mixed with the shaved ice 
that is currently being produced by the ice fragmentation unit 
24 within the cup. When ice production ceases, the control 
unit 16 may send a “water dispense' signal to the water 
dispensing unit 28 that causes the flow of a given amount of 
fresh, non-heated water that washes any remaining flavor or 
ancillary ingredients from the ingredient chute 267 to the cup. 
In this way, cross-flavor contamination for future beverages 
can be prevented from occurring through the ice fragmenta 
tion unit 24 while ensuring that as much of the flavor ingre 
dients are conveyed to the cup as possible before ingredient 
intermixing occurs. 
0362. Once the units 24, 26 and 28 have added the required 
amounts of shaved ice, flavoring ingredients, energy 
enhancer ingredient and water for the Smoothie, the control 
unit 16 sends a third “transport signal’ to the transporting unit 
36 to rotate the cup from the station 3614 to the mixing station 
3616. Once at this station, the control unit 16 sends a set of 
“intermix prepare”, “intermix' and “intermix blend signals 
to the mixing unit 14 that blends the beverage ingredients 
added previously for a specified duration, 
0363 At the end of the mixing process, the smoothie con 
tains desired flavors, energy enhancer and consistency and is 
ready to be served to the waiting customer. The control unit 16 
then sends a fourth “transport signal’ to the transporting unit 
36 to rotate the cup from the mixing station 3616 to the cup 
entry/exit station 3610. 
0364. Once the transporting unit 36 moves the cup con 
taining the completed Smoothie out of the mixing station 
3616, the control unit 16 may begin sanitation activities to 
clean the mixer. The control unit 16 sends a sequence of 
signals to the sanitizing unit 37 (as well as a second set of 
signal to the mixer unit 14) in order to perform cleaning 
operations that sanitize the mixer 142. At this point, the appa 
ratus 10 is ready to produce another beverage, the parameters 
of which may already have been entered by a customer 
through the user interface 50. 
0365. When the CUD containing the smoothie reappears 
at the cup entry/exit station 3610, the apparatus 10 indicates 
that production of the customer's beverage is complete and 
their beverage is ready for consumption. (It is worth noting 
that the customer may have been kept, fully informed regard 
ing the status of their beverage through messages displayed 
on the display screen 54 or elsewhere on the user interface 50. 
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Such as via a set of progress LEDs (not shown).) The customer 
extracts the cup containing the completed Smoothie from the 
cup Support 368, can add one or more condiment and/or insert 
a straw or other beverage consumption aid, such as a spoon, 
and can pay the operator for the beverage produced by the 
apparatus 10. 
0366 While this example showed the process used in pro 
ducing a frozen beverage, the same general operation could 
be used by the apparatus 10 to produce a hotbeverage, such as 
a coffee, cappuccino or mocha beverage, with one major 
difference being that heated water would be added to the cup 
rather than shaved ice. Advantageously, this allows an opera 
tor to use a single machine to produce frozen and heated 
beverages throughout the year, rather than seasonally as with 
dedicated hot- or frozen beverage machines. The provision of 
Such an apparatus increases both the utilization efficiency of 
an operator's counter space, as well as their potential rev 
enues through year-round operation. 
0367. In embodiments considered herein, the beverage 
production apparatus 10 prepares a beverage requested by a 
customer or operator directly in a cup in which the beverage 
is served. In other embodiments, the beverage production 
apparatus 10 may preparea beverage requested by a customer 
or operator in another container and Subsequently transfer the 
prepared beverage into a cup in which the beverage is served. 
For example, in some embodiments, when a beverage is 
requested via the user interface 50, the transporting unit 36 
may transport a preparation container between the stations 
3612, 3614 and 3616 where the dispensing system 12 dis 
penses ingredients for the beverage into the preparation con 
tainer and the mixing unit 14 mixes these ingredients in the 
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preparation container, at which point the prepared beverage in 
the preparation container can be transferred into a cup that can 
be retrieved at the Station 3610. 
0368. Although various embodiments and examples have 
been presented, this was for the purpose of describing, but not 
limiting, the invention. Various modifications and enhance 
ments will become apparent to those of ordinary skill in the 
art and are within the scope of the invention, which is defined 
by the appended claims. 

1. An apparatus for producing a frozen beverage, compris 
ing: 

an ice Supply unit for Supplying a quantity of ice to produce 
multiple frozen beverages; 

a sanitizing unit; 
a flavor dispensing unit for storing a plurality of supplies of 

flavoring ingredients and for dispensing at least one of 
the flavoring ingredients; 

a mixing unit for mixing the fragmented ice and the at least 
one of the flavoring ingredients; and 

a control unit comprising a user interface, said control unit 
being responsive to user input requesting the frozen 
beverage for causing ice to be Supplied from said ice 
Supply unit, said flavor dispensing unit to dispense the at 
least one of the flavoring ingredients and said mixing 
unit to mix the supplied ice and the at least one of the 
flavoring ingredients in a cup from which the beverage is 
to be served; 

the control unit being configured to automatically cause the 
sanitizing unit to sanitize a mixing element of the mixing 
unit after the beverage has been mixed. 
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