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SELF-CLEANING AUTOMATED BLENDED DRINK MACHINE

CROSS REFERENCE TO RELATED APPLICATION(S)
{001] This application claims the benefit of United States Provisional Patent Application
Serial No. 62/986,432, filed March 6, 2020, the entire disclosure of which is herein

mcorporated by reference.
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BACKGROUND OF THE INVENTION
1. Field of the Invention
{002] The present disclosure relates to automated self~cleaning blenders and methods of

~

operation of such machines. Specifically, it relates to blending machives useful for self-

service vending and blending of frait and vegetable smoothies and related products.

2. Description of the Related Art
[003] Many consamers today desire nuiritious food options. However, the rigors of modem
Hife make convenience an important factor in dictary decisions as well, Meost people simply
do not have the time to shop for and prepare healthy meals and snacks and must instead resort
to fast and convenient food eptions. Such options can include bottled sodas and prepackaged
snack foods containing substantial chemicals and preservatives because they are shelf stable
and easy o oblain, Unfortunately, those {oods chosen {or conventence do not generally
provide as sufficient nutritional value as fresh options, as they often lack fruits, vegetables,
and other components of a balanced diet. Fast food and unhealthy snack foods are believed
to have contribated to an obesity eprdemic in the United States and growing concerns with
weight in many other countries, The United States, however, 18 often scen as 8 major
contributor to world obesity through its “western diet” which often 1s facking in froits and
vegetables, high i fat and refined carbohydrates, and often considered {0 be one of the most
unhealthy in existence.
[004] A magor componeni of an unhealthy diet is not just what is eaten boi also what 1s
drunk. Sugary sodas and related beverages often contain large guantities of refined sugars
and provide farge numbers of “empty” calories with relatively little redeeming nutritional
value. However, such prepared sodas are incredibly convenient as they are usnally

prepackaged or casily dispensed from a user operated soda machine. Further, many
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mdividuals, and particelarly Americans, just do not desire water as a bevers:

they shoukd and sodas’™ favor profiles can make them far more Interesting to consune than
calorie free beverages such as water, tea, or coffee.

FO05] While the drinking of fruit juices i3 also often cited as another problematic source of
empty catories, one example of a healthy drink option is a fruit and/or vegetable smoothie.

As opposed to juice which compresses the liquid from a fruit or vegetable and discards the
solids, a smoothie is a blended beverage generally made from whole fruit and vegetables
which are ground or blended {pureed) mto a fairly thick viscous hquid. Smwoothies typically
mchude fruit or vegetable ingredients (including those that cannot be juiced) but, because they
nse the solids as well as the juice, most comprise not just froit ingredients (unless the fruits
have high water content such as oranges) bat also include liquid ingredients such as milk,
water, or juice to provide for lquidity., Smoothics may also include crushed ice, yogurt,
peanut butter, soy, whey powder, and other supplemental mgredients {o provide for specific
nutritional profiles as well s specific body, Inmany cases, smoothies are not so maoch a
beverage as a potentially complete meal in an easy to carry and consome form. As such, they
can be readily adapted to a busy on-the-go lifestyle.

H06]  Smoothies provide @ way (o consume large amounts of natural whele food ingredients,
and, because they typically involve grinding or blending (pureeing) of whole fruits and
vegetables instead of just jnicing them, are often a good source of dietary fiber and other vital
nutrients for a balanced diet, Another atiractive attribute of smoothies is that they can be
tatored to the particular needs and tasies of the individual consuming them and are usually
more {ihing than juices. Nutritional supplements (such as vitamins, mmerals, medicmal

plants, and the like) can also be added as desived making a smoothie a healthy meal by itselfl

(0071 Although smoothies are often a healthy food option and are casy 1o carry and consurme

once made, they are not always convenient to make. Making a smoothie is difficuli because

lad
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it requires specialized equipment in the form of a powerful blender or grind

the desired fruits and vegetables from relatively large chunks which may be frozen. Further,
smoothies generally require the user to have immediate access to many perishable
ingredients. Significant amounts of perishable food are wasted by consumers who buy
produce and cannot use it before it spoils.

H008]  Additonally, culting fruiis and vegetables into manageable particulate chunks to get
them into the blender {o prepare the smoothie is thne consuming and messy. H frozen {roit is
used, it can be industrially cut and frozen to simplify this step, but it then takes up substantial
space in a bome freezer. Finally, cleaning up after smoothic making can also be a challenge
as it requires cleaning the blender (which ofien requires disassembly and can include difficult
to clean parts), chopping implements, cotting surfaces, serving vessels, and anything else

setable matter

i:

used i the process. I the cleanup is also not performed promptly, fruit and ve
can dry and barden on surfaces making it very difficult to remove.

{009] Unlike many other foods, these shorteomings cannot be solved simply by preparing
large batches of smoothies shead of time. Most smoothies provide desired texture by
mcloding an at feast partially frozen blend of ingredionts. If made m advance, the smoothie
loses 1t consistency over time due to melting. Alse, smoothies are optimally consumed
when freshly made, or else certain nutrients will deplete and the smoothie may develop off-
flavors.

(010] Because of these problems, individuals who enjoy smoothies often either are forced to
consume them on a regolar basis with relatively consistent ingredients so as 1o be able to
overcome the perishable matenial storage 1ssue in their home, or they rely on a smoothie shop
to obtain their smoothies. Smoothie shops avoid many of the problems with smoothie
niaking at home because they can harness demand from many consumers to sell farpe

amounts of perishable materials cach day. Because of this they can also offer larger
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selections of ingredients and the ability to process the ingredients {such as <

to size) uiilizing captive labor or even industrial machinery at a much reduced cost.

[011] While smoothie shops can provide a good option for those interested in occasional, or
even regular, smoothie consumption, they involve a lot of cost and overhead to construct and
operate. Opening a smoothie shop typically requires purchasing or feasing a large storefront,
often in a high tralfic or highly accessible (and, thus, expensive} area, purchasing the
necessary equipment, and many additional npfront costs. A typical smoothie store can require
$100,000-5750,000 in upfront working capital in order to open a new location, In addition,
there are significant ongotng costs of payving for laber and management of fnventory and risk
of ingredients spoiling. Lastly, there is a space requirement s smoothie stores encompass a
significant amount of square footage and require a large amount of storage space for
perishable ingredients which also consumes large amounts of electricity. This high capital
cost is then coupled with @ product with a relatively low profit margin due (o expense of
ingredients and need lor large amounts of labor in its assembly.

[312] One option would be {0 provide smoothies vig @ vending machine. Generally
speaking, traditional vending machines provide an astomated platform for selling goods
chminating labor costs and allowing them to be provided within other structures and avoiding
the need for an expensive storefront and space. Often vended goods have low unit sale
prices, making them pnattractive for conventional merchandizing, However, traditional
vending machines dispense prepackaged {7.¢., not freshly-made) goods and require products
with long shelf Hves meaning they typically include large amoants of preservatives. Less
common are vending machines that can dispense fresh meals or foods, See, ez, US. Patent
7.303,093, the entire disclosure of which is herein incorporated by reference.

(0131 Another alternative s to prepare smoothie-like drinks from proviously purced fruits

and vegetables which are stored in atrless containers or frozen. These purces can then be

v
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reprocessed with small amounts of iquid andfor 1ce to get a smoothie-Tike «

is a good option for other viscous drink products hike milkshakes where there are few options
of ingredients, this method of manufactuning is often unacceptable for smoothies, In the first
instance, the existing puree typically has to be overly thin and smooth and of consistent
texture to be useable in later processing such as by processing it with ice to give it the desired
resultant viscosity., Further, the processed purees often lack good texture from the fruit as the
storage process can damage their inherent characteristics, Further, pre-preparation of purees
can defeat the ability to provide options in the fruis, vegelables, and supplements included in
the smoothic to the end user as the purces have to be pre-prepared and generally cannot be
altered or mixed by the user. Further, in order to make the purce shelf stable or even freezer

stable, the puree may need preservatives or other undesirable ingredients added.
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SUMMARY

[014] The following is a summary of the invention, which shoukd provide to the reader a
basic understanding of some agpects of the invention. This summary 18 not intended to
identify critical elements of the invention or in any way to delineate the scope of the
inventton. The sole purpose of this summary is to present in simplified text some aspects of
the invention as a prelude to the more detailed description presented below,

{015] Because of these and other problems in the art, there 1s a need for an avtomated drink
blending machine that can form blended drinks, such as smoothies, from disparate source
mgredients by purceing them on demand. There is deseribed herein, among other things, a
machine that comprises a self-serve standalone automatic drink blending unit that can sit on &
counter that does not require an operator. It is generally able to blend fresh customized
smoothies or similar drinks using frozen andfor fresh ingredients which are typically sold
from a neighboring refrigerator or freczer unit in a particulate or granulate (ypically with
refatively big pieces) form. Speaitically, underlying source [raits and vegetables are in an
unpureed form prior to be provided o the drink blending machie. The blendmmg machine
can handle all aspects of blending, and can avtomatically purce a variety of different fruts
and vegetables. It can also provide sutomatic cleaning, sanitization, and/or sterihization
cyeles to enhance user safety.

[016] There is described herein, among other things, a machine for automated drink
blending, the machine comprising: a cup support configured to hold a cup; a blender
assembly including: a blender shafl including blender blades attached thereto and @ motor for
rotating the blender shafts a cup hat, the cup hat being sized and shaped to engage and hold a
top of the cup while the blender shaft descends through the cup hat {0 place the blender
blades mto an miernal volume of the cup; and a valve for supplying liguid to the interngl

volume of the cup through the cup hat; and a lifting mechanism for raising and lowering the
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blender assembly relative to the cup support; wherein the motor rotates the

while the blender blades are within the internal volume of the cup.

{0171 1nan embodiment, the machine further comprises a safety door which can
alternatively altow and deny access to the cup support.

[O1R] In an embodiment of the machine, the cup hat engages a lip of the cup.

10191 In an embodument of the machine, the cup hat engages the lip from inside the internal
volume.

{3201 In an embodiment of the machine, the cup includes a lid.

(0217 In an embodiment of the machine, the cup hat engages the bid and the blender blades
descend through the lid.

[022] Inan embodiment of the machine, the cup hat engages the lid from outside the internal
volume,

(23] In an embodiment of the maching, the internal volume of the cop includes chonks of
matersal and the motor rolating causes the blender blades to puree the chunks within the
mternal volume of the cup.

(024 Inan embodiment of the machine, the chunks comprise fruits,

H025] In an embodiment of the machine, the chunks comprise vegetables.

[026] In an embodiment of the machine, the Hguid is supphied to the internal volume of the
cup before the motor rotating is initisted.

(0271 In an embodiment of the machine, the hquid is supplied to the internal volume of the
cup before the cup hat engages the cup.

{02R] In an embodiment of the machine, the hquid is supplied to the internal volume of the
cup as the motor is rotating.

(0291 In an embodiment, the machine further comprises a coil spring biasing the cup hat to

engage the cup.

bl
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(030] In an embodiment of the machine, the cup support includes a basin «

the cup placed therein.

{0311 In an embodiment of the machine, the cup hat 1s configured o engage the basin.
F032] In an embodiment of the machine, when the cup hat is engaged to the basin, liguid is
supplied to the basin to clean the blender blades.

H033] In an embodunent of the machine, the hquid is supplied to the basin by the valve.
{034] In an embodiment of the machine, the cup hat inchudes an air release.

{3331 In an embodiment, the machine further comprises a computer controller for
automatically raising and lowesing the positioning head, activating the motor and rotating the
blender shaft; and supplying hiquid to the internal volume.

[036] In an embodiment of the machine, the computer controller can alter at least one oft a
position of the blender blades relative to the cup or a speed of the motor, in response to
sensor feedback indicative of resistance encountered by the blender shaft,

{0371 In an embodiment of the maching, the resistance encountered by the blender shaft is
on rotation of the hlender shaft,

FO38] In an embodiment of the machine, the resistance encountered by the blender shaft s
ot the blender shaft’s movement relative to the cup.

{039] There is also described herein, in an embodiment, a method for astomated drink
blending, the method comprising: providing a cup; providing a blender assembly including: a
blender shaft mcluding blender blades attached thereto and a metor for rotating the blender
shaft; and a cup hat, the cup hat being sized and shaped to engage and hold & top of the cup;
placing the cup in a cup support; lowering the blender assembly to place the cap hat in
proximity to the cup, but not in contact with the cup; supplying liquid to the internal volume
of the cup; further lowering the blender assembly so the cup hat engages the cup and the

blender shaft descends through the cup hat to place the blender blades into an internal volume
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of the cup; and the motor rotating the blender shaft while the blender blades

internal volume of the cup.
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BRIEF DESCRIPTION OF THE DRAWINGS

[041] FIG. 1 depiots a perspective view of an embodiment of an antomated self-cleaning
blending machine.

F42] FIGS 2A-2E depict various positions of the positioning head during different parts of
the machine of FIG. 1's operation.

10431 FIG. 2A depicts a detail view of a self-cleaning blending machine with the door open
and a cup of fruit inserted.

{44] FIG. 2B depicts a detail view of a self-cleaning blending machine with the door closed
and a cup of fruit inserted.

[045] FIG. 2C depicts a detail view of a self-cleaning blending machine with the door closed
and the cup support engaged with the cup.

[46] FIG. 2D depicts a detatl view of a self~cleaning blending machine with the door closed
and the blender head in the blending position.

H047] FIG. 2E depicts a detail view of a sell~cleaning blending machine with the door closed
and the blender in a cleaning position.

(048] FIG. 3A depicts an embodiment of a motor enclosure witlizing i water foruse m
resullant drinks andfor cleaning to cool the motor,

{0491 FIG. 3B depicts the embodiment of FIG. 3A in a cut-through.

(050] FIG. 4A depicts a cut through of an embodiment of a cup hat engaging the Hp of a cup
from inside the internal volume,

[051] FIG. 4B depicts a cut through of an embodiment of a cup hat engaging a id of a cup
from outside the infernal volume of the cup.

FO52] FIG. 5 depicts an embodiment of cut through of a cleaning basin with the cup hat of
FIG. 4A.

053] FIG. 6 depicts the base of a cleaning basin showing a cup sensor.

11
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{354] FIG. 7 shows a partial view illostrating an embodiment of' a lifiing n
blender assembly.

{0551 FIG. B shows an exploded view of an embodiment of a blender assembly



WO 2021/178956 PCT/US2021/021355

DETALLED DESCRIPTION OF THE PREFERRED EMBODIMENT

[056] Described heretn are embodiments of automated self-cleaning blending machines
{100} and methods of their operation. The machine (100) discussed primarily herein is
generally designed to blend “smoothie™ type drinks through the pureeing of fresh or frozen
fruit or vegetables provided whole or in large chunks. However, it may alse be used to blend
other materials provided in a “chunk-type”™ form. For example, pre-cut fraits or vegelables
may be blended or pureed to form blended or creamed soups or hot drinks, The machine
{100) 1s generally not mtended to be used to reprocess pre-pureed frui, frait syrops, or frut
juice with @ non-frudt “chunk™ product such as ice. However, the machine (100} would be
capable of doing such in the same way a traditional blender can puree fruit or, in fact, blead
anything, as reprocessing pre-processed materials is fypically a simpler operation than
processing them in the first place.

H357] While the machine {100) 15 designed o be operated primarily on fraits and vegetables
to puree them, the resultant drink may also include various other matenials, These can
mclude, but are not hmited to: dairy products such as, but not Himited to, milk or vogurt; ice:
nut milks or water-based plant extracts; coconut water; fruit juices, honey, molasses, and
algac. Various nutritional supplements such as, but not linsted to, vitamins, minerals or
medicinal planis or plant extracts, concentrates, or oils that will commonly be provided as
hquids or fine powders may also be melnded. Nutritional supplements or certain flavorings
may also be supplied as fruit or vegetable purees (o.g. acal or lilikoi) which may be frozen.
Gelling agents may also be inchuded in certain cases

{0S8] The contents of any particular smoothie drink, or other product to be processed by the
machine (108} are not particelarly relevant to the curvent disclosure other than that there will
typically be multiple drink options available which comprise different combinations of fruit,

vegetable, dairy, 1ce, supplements, and other ingredients many of which (and typically a



WO 2021/178956 PCT/US2021/021355

majority by volume) will be provided i a non-uniform and generally quite

or gramuated form {called “chunks™). The machine (100} is, thus, capable on acting on any
and all such items and not a particular selected subset. The fruits and vegetables, in
particudar, will require grinding, blending, or otherwise pureeing together {typically with
another Hagnid) to form a viscous fluid which is the smeothie drink. In alternative
embodiments, alternative beverage or food materials may be provided including frozen dairy
{such as, but not hmited to, ice cream and frozen vogurl), aleoholic beverages, or forming
agents such as thickeners to make different types of drinks which are formed in simular
fashion to smoothies, but are not technically considered “smoothies™.

H059] The contents of the smoothie drink which will be provided to the machine (100} will
typically be provided via a separate cup (600) which will include the chunks of various {fruits
and vegetables and may include liquids or semyi liguid ingredients as well. They may also
include powdered materials to be blended in. 1t 1s not particularly importand for this
disclosure how the materials may be placed in the cup, only thai when the smoothie drink s
io be blended, the cup includes the materials to be blended in a non-previounsly purced or
heavily processed form, They are typically provided simply as cut-up into large chunks and
typically with at least some of those chunks being ndividually frozen, The contents of the

cup (600} prior to placing i the machine (100} will also typically not include sufficient liguid

to vesult in easy generation of 8 viscous Quid purce during blending, but that is by no means
required.

(060] Throughout this disclosure, the term “computer” describes hardware that generally
mplements functionahty provided by digital computing technology, particularly computing
functionality associated with microprocessors. The term “computer”™ is not intended to be
himited to any specific type of computing device, but it Is intended to be inclusive of all

computational devices including, but not limited to; processing devices, microprocessors,
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personal computers, desktop computers, laptop computers, workstations, te

clients, portable computers, handheld computers, smart phones, tablet computers, mobile
devices, server farms, hardware appliances, mimcomputers, mainframe computers, video
game consoles, handheld video game products, and wearable computing devices including.

but not limited to eyewear, wrist wear, pendants, and clip-on devices.

H061] Asused herein, a “computer”™ Is necessartly an abstraction of the functionality
provided by a single computer device outfitied with the hardware and accessories typicat of
computers In a particular role. By way of example and not limitation, the term “computer™ in
reference to a laptop computer would be understood by one of ordinary skill in the art to
include the functionality provided by pointer-based input devices, such as a mouse or track
pad, whereas the ferm “computer” used in reference to an enterprise-class server would be
understood by one of ordinary skill in the art to include the functionality provided by
redundant systems, sach as RAID drives and dual power supphies.

H062] s also well known o those of ordinary skill in the art that the fanctionality of a
single computer may be distributed across a manber of mdividual machines, This
distribution may be functional, as where specific machines perform specitic tasks; or,
balanced, as where each machine 1s capable of performing maost or all functions of any other
machine and is assigned tasks based on its available resources at a point in time. Thus, the
term “computer” as used herein, may refer to a single, standalone, self-contained device or to
a pharality of machines working together or independently, including without limitation: a
network server farm, “cloud” computing system, software-as-a-service, or other distributed or
collaborative computer networks.

F363] Those of ordinary skill in the art also appreciate that some devices that are not
conventionally thought of as “computers” nevertheless exhibit the characteristics ol a

“computer” in certain contexts. Where such a device is performing the functions of a

r—
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“computer” as desceribed heretn, the term “computer”™ mclades such devices

Devices of this type include but are not limited to: network hardware, print servers, file
servers, NAS and SAN, load balancers, and any other bardware capable of interacting with
the systems and methods deseribed herein in the matter of a conventional “computer.”

[064] For purposes of this disclosure, there will also be significant discussion of a special
type of computer referred to as a “mobile communication device™. A mobile communication
device may be, but is not Himited to, a smart phone, tablet PC| e-reader, satellite navigation
system (“SatNav™), fitness device (e.g., a Futbit™) or any other type of mobile computer
whether of general or specific purpose functionality, Generally speaking, a mobile
communication device is network-enabled and communicating with a server system
providing services over a telecommunication or other infrastruocture network. A mobile
communication device is essentially a mobile computer, but one which ix commonly not
associated with any particular location, is also commonly carnied on a traveler’s person, and
usually is in constant commmusnication with a network.

{365] Throughout this disclosare, the term “software™ refers to code objects, program logic,
comumand stractures, data structures and definitions, souarce code, executable andfor binary
files, machine code, object code, compiled librarvies, implementations, algorithins, Libraries,
or any nstruction or set of nstructions capable of being executed by g computer processor, or
capable of being converted into a form capable of being executed by a computer processor,
meluding without Bauntation virtuad processors, or by the use of run-time environments,
virtual machines, andfor inferpreters. Those of ordinary skill in the art recognize that
software may be wired or embedded into hardware, including without hmitation onto a
microchip, and still be considered “software” within the meaning of this disclosure. For
purposes of this disclosure, software imcludes without imitation: instructions stored or

storable in RAM, ROM, Hash memory BIOS, CMOS, mother and danghter board circuitry,
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hardware controllers, USB controllers or hosts, peripheral devices and cont

cards, audio controllers, network cards, Bluctooth® and other wireless communication
devices, virtaal memory, storage devices and associated controllers, firmware, and device
drivers. The systems and methods described here are contemplated to use computers and
computer software typically stored in a computer- or machine-readable storage medium or
HemorY.

[066] Throughout this disclosure, ferms used herein to describe or reference media holding
software, including without limitation terms such as “media,” “storage media,” and
“memory,” may include or exclude transitory media such as signals and carrier waves.

1067] Throughout this disclosure, the term “network™ generally refors to a voice, data, or
other {elecommunications or similar network over which computers communicate with each
other. The term “server™ generally refers to a computer providing a service over a network,
and a “client” generally refers to a computer accessing or using a service provided by a server
over a network, Those having ordinary skill in the art will appreciate that the terms “server”
and “client” may refer to hardware, software, andfor a combination of hardware and software,
depending on confext. Those having ordmary skill in the art will further appreciate that the
terms “server” and “client” may refer to endpoints of a network conmmunication or network
connection, including but not necessarily limited to & network socket connection, Those
having ordinary skill in the art will Rether appreciate that a “server” may comprise a plurabiy
of software and/or hardware servers delivering a service or set of services. Those having
ordinary skill in the art will further appreciate that the ferm “host” may, in noun form, refer to
an endpoint of a network communication or network {(e.g., “a remote host™), or may, in verb
form, refer to a server providing a service over a network (“hosts a website™), or an access
point for a service over a network, Servers and clients may also exist virtually in so-called

“cload™ arrangements,
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[068] FIG. 1 provides an embodiment of an automated self~cleaning blend

{100). The blending machine (100} will typically include an outer housing {901) which
encloses the functional elements of the machine (100). The housing (901) will typically
include o its outside a cup support {101} which will usually be in the form of a recessed
basin (601} sized and shaped to accommodate the lower portion of a cup (600} of the type it
15 to be used with, However, the cap sapport (101) may be of any shape or size (o
accomimodate and hold at least a portion of a cup (600} within which the drink is to be made.
{369] The housing (901) may also include a display {801) for operation of the machine (100)
and for selection of particular cveles of blending and other forms of user interaction and
feedback. These variables and choices can relate, for example, to a chosen resultant viscosity
of the drink or smoothie, selected time for blending, specifically selected add-in materials
which are provided as part of the machine (100), or other controllable variables of blending.
They may also provide options such as if water or other hiquids are to be used to assist in the
blending. Other forms of feedback may also be soliciied or provided as would be understood
by one of ordinary skl in the art.

F070] The display (801 ) will typically allow input from users to select their options and
provide instructions on how to property use the machine and interact with the machine. This
may be achieved through a combination of buttons, lights with written/visual prompts,
touchscreen inferfaces, andfor interaction through an external mobile application such as, but
not Himited to, a mobile device software application (an “app™ in common terntnelogy) that
the user brings with them. The display (801) will typically provide inputs from tiself o a
computer controdter within the machine (100) which will utihze software in associated
memory in order to control the functionality of the machine {100) and operate #s parts.
However, in an embodiment, the computer and software maty be replaced by dedicated

circuitry performing the same functions. The computer controller may also obtain additional
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mformation from a network or provide iformation to a network about the

machine (100}, to request maintenance, or 1o report information related to its recent use.
Operation of the machine (100) via the son-haman and typically computer controler is what
makes the machine “automatic.”

[071] Frontend software of the machine {100} will typically provide imagery on the display
{801) and will typically serve to provide instractions, warnings, and feedback for users
operating the machine (100). Generally, the frontend software, in an embodiment, is
designed to make it clear and simple for a first time user to properly vse the machine (100}
and receive a well-blended drink. It also can make the experience enjoyable for users in
order to encourage them to return and 1o provide for entering content to draw a user to the
machine (100} for the first time. The frontend software, in the depicted embodiment of FIG.
1 where the display (861) comprises an interactive touchscreen, will typically provide screen
instructions on the display (801) of all steps requiring an acton from the user and als

provide error messages il the user makes a mistake or the machine (100) malfunctions. The
software may also provide the pser msight on the current status of the machine and s
progress as it makes the target drink.

10721 The machine (100), as visible exterpally, will also typically include a safety door
{103) which is designed to alternatively allow and deny access 1o the cup support area (101).
Access 1o the area (101) allows placement of the cup (600} by the user wnto the machine (100}
m order to carry out the blending operation.  Inhibition of access will typically be used when
such loading is not required or desired to himit the risk of any tampering with the machine
{100}, to inhubit injury during the machine’s (100} blending and cleaning cycles, and to assist
in keeping any potential food contact areas of the machine (100) clean and sanitary between

[REa1N
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[073] The safety door (103) and housing (901) combination will typically

blender assembly (700) during the tinme that blending or cleaning is engaged. The blender
assembly (700) will generally reside within the upper part (903) of the housing {901} when
net actively performing blending or cleaning operations to inhibit users from touching it
when the safety door (103} 1s apen.

{0741 Once the door (103} is closed, # may be locked, in an embodiment, by a lock that s
normally in a locked position. For example, an electronic lock that is locked when de-
encrgized. In such an embodiment, the door (103) remains locked even in the loss of power
to the machine (100). The door (103), in an embodiment, may also activate a sensor or
switch (not shown) when in an open or closed state that sends a signal to the controfler of the
machine (100} to indicate the state. For example, this can provide a safety lock where the
deor {103) must be closed before the controlier is allowed to turn on the blender assembly
{700). Alternatively, the door (103) may be driven by & non-backdrivable motor so the door
cannot be raised unless it is raised under power. Thus, i the event of power failure, the door
{103) cannot be pushed open.

(0731 To respond o a case of oritical system fatture or the risk of incorrect or malicious
software being loaded into the memory or computer controlier, an additional safety feature
may be added to the system in an embodiment. In this arrangement, the door (103) closed
switch or sensor includes a second output that is hardwired to the blender assembly s (700)
mcoming power source and/or signal path. Should the safety door (103) not be fully shut, the
blender assembly (700) will be anable o recetve power or instruction to activate even if the
computer controler turns 1t to the “On™ position. Typically, this will prevent the lift motor
{807} from moving the carriage (803) or the blender motor {733} from rotating the biender

shaft (731). Typically, the door (103} will be removable for cleaning, service, or replacement.
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Thus, another safety switch may be installed on the door mount, to ensure t

will only operate when the door (103) is properly present and attached.

{076] As the open and closing of the door (103) may be awtomated and controlled by the
controlier in conjunction with nstructions on or from the display (R01), a further sensor may
be included within the cup suppert area (101) or any other relevant location o detect whether
any foreign objects (such as, a user’s hand) are not clear of the door (103) before opening or
closing the door (103} {0 prevent impury 10 a nser or damage o the machine (100). Further,
position feedback and/or current sensors may be vsed to Hmit the speed of the door (103) at
the bottom of the travel or to reverse the door closing action should resistance above a
threshold be detected, This can further prevent pinching or injury before closing as well as
detecting and reversing door (103 closing should there be an object blocking the door {103},
(3771 As best depicted in FIG. 1, the door (103} iz preferably transparent or franstucent o
allow a user to view the blending process, This is not required, but transparency of the door
{103) allows a user o verify that additional unexpecied product is not added to their drink
during blending. It also allows the user to view the process providing them something to do
while waiting trom the process to complete. To further enhance the viewing process, the cup
{600) may also be transparent or transtucent, stationary, and visible throughout the entire
process. Thus, in an embodiment, the cup (600) remains stationary and all movement is of
the machmne’s (100) components. The blender assembly (700} 1s lowered 1o the cup (600),
the blender shaft (731} is lowered into the cup, and all Hguid dispensing comes from nozzles
{303) above the cup (600} while the cup (600) 1s held stationary.

{078] Another element of the present machine (100} is to detect when and i a cup (600} 15
present in the cup support area {101} to make sure the blending action actually takes place in
a cup (600) as intended. The machine (100) will generally need to detect the presence of a

cup (600) to msure that blending and cleaning cycles are performed properly, In the depicted
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embodiment of FIG. 6, the lower portion of the basin (601) is shown with a

ge of basin (601) toward the base {611 a sensor {(603). The sensor

&

There is provided at the ed
{603} typically needs to be both durable and accurate given that cups (600) will be repeatedly
placed into and out of the basin, cups (600) will be sitting in the basin (601) when their
contents are being blended which exposes them to potenttally violent movement, and the
sensor (603) will often be splashed by or submerged in Hgnids such as during the cleaning
PrOCess.

(079]  In various embodiments, the sensor (603) may comprise a mechanical sensor andfor
load cell or weight sensor. In the depicted embodiment of FIG. 6, the sensor (603) comprises
an optical sensor. In an alicrnative embodiment, the optical sensor (603) may also include the
functionality of a barcode scanner/ RFID reader to gather additional information abont the
specific cup {600) being inserted. Such functionality may also or alternatively be provided
elsewhere 1 the housing {901). This can be used to gather information about the expected
contents of the cup (600) and to inhibit the use of the blending machine {100} to blend
materials i an unexpected or reased cup (600 which can resalt in damage to the machme
{100).

HO8O] The sensor (603) will typically be used to sense both the presence and absence of g
cup {600} at different times during machine (100} operation, For example, the sensor (603)
will typically be used to sense the presence of & cup (600) after the door (103} has been
opened for the cup (600} to be leaded. In this way the controller will be able to continne with
the blending process in the expected manner with a cup (600) present. Similarly, at the end
of the blending, the sensor (603 ) will typically be used to indicate that the cup (600) has been
removed and the user has departed with their drink so the cleaning evele may begin. Some
users may become distracted during the blending process and could forget to grab thenr drink.

H the cup (600) is still sensed at the end ol the blending process after the door (103) has been
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open for a period of time, the computer controller can provide an indicator

remove the drink. This also makes sure that the machine (100) is cleared for the next user,
{081] Another place where the sensor (603) can be valoable is when it is time to ron any
cleaning, sanitization, or sterilization processes. The cup sensor {603) allows the machine
{100) to know its safe to begin the cleaning or other process. In an embodiment, the door
{103) may be open between blending cveles so the cleaning process would typically need the
first action to be closing the door (103}, Should a cup with smoothie be present daring this
process {or there be any foreign object in the cup arca (101)) running the cleaning process can
create a mess and potential damage to the system,

H082] Anocther area where sensors are usefud around the cup (600) are detecting if the cup
{600} is ready for blending. As discussed later, the machine (100) utilizes a plunge blender
which blends in the cup (600) after the blender assembly (700) descends to the cap (600).
Thus, the interior volume of the cap {600} mst be gecessible from above. Depending on the
source and design of the cup (600), the cup (600) may have a lid which needs to be removed
prior to being placed 1 the machine (100) or may have a seal, a portion of a hid, or other
siracture inhibiting access to the interior volume of the cap (600) which needs to be removed
prior to the cup (600} being placed in the machine (108).  In an embodiment, the machine
{100) inchudes a sensor able to detect the presence of the Hd, lid seal, or other encumbrance
on the top of the cup (600) which necds to be removed prior to adding liguid and blending.
Should a user not remove a Hd, lid seal, or other object on the top of the cup (600) before
inserting it in the machine (100}, the activation of a blending process will likely destroy the
cup {600), create a significant mess of broken plastic and pureed ingredients as the blender
attempis to blend at Jeast a portion of the lid, cause rapturing of the cup (600}, and/or damage

e the machine (100),

aNe]
L



WO 2021/178956 PCT/US2021/021355

[083] Depending on embodiment, an optical sensor, camera or a mechanic

nmay be used to detect the presence of a lid or Hid seal which was supposed to be removed. In
an embodiment, the machine (100} will gently lower the blender shaft (731) and blades (775)
which will press agatnst a lid or other object which Is not supposed to be present. In this
arrangement, a measure of the strain or change in position of the blender shaft {731) may be
used to determine that a hid or other undesived object is present before starting the blending
SEquEnce,

{3841 It should be recognized that an automated blending machine has much less
functionality if it is only capable of blending a single type of raw material. In this case, the
machine (100} is not really blending by simply stirring or reprocessing a previously purced
material with a thickener or body former such as ice. Blending in the form of pureeing of
fruit and vegetables typically requires that disparate ingredients in the source be pulverized
inte small particles which are formed together or suspended in ligquid to make a viscous {luid.
Thus, in an embodiment, the machine (100) should be able to reliably and consistenily blend
an assortment of ingredients that vary m size, shape and hardness {including, frozen, fresh
ad freeze-dried froits and vegetables of many types). The machine must be able to quackly
puree and blend these nonhomogencous ingredients to a generslly homogenous fluid mixture
typically within a specified range ol viscosity and io do so quickly and consistently.

[ORS] The complicated nature of blending is enhanced as the number of available ingredients
and ingredient types goes up. For example, different frozen fraits, even if they are cut to a
relatively unifonn size, may have wildly different blend characteristics. For example, frozen
orange wedges often behave more like 1ce (water) cubes while frozen bananas (which have
very fow water content) do not. Stmilarly, fresh fruits have ditferent blend characienistics
compared to the same fruit frozen. Also, many smoothie drinks utilize add-in or “boosters™

which may be provided as powders (for example, mineral supplements), as thick gels or
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pastes {for example, honey or peanut butter), as thin {luids (for example, wi

in other forms.

{0R86] Use or inclusion of such add-ins will often be voluntary by the user and they may or
may not be present in combination with any selected fruit and vegetable combination. The
machine (100} ideally needs to be able to determine the viscosity of the drink being blended
to ensure that a correct uid level is added based on the inclusion of such disparate
undertying mgredients. Further, it may need to do so without an accurate indicator of what
the meredients are.

HO87] Typically, fluid in the form of water (although other fluids such as milk, nut milk, or
fruit juice may be used in alternative embodiments) will be added to the cup (600) by the
machine (100} to provide for a drink with target viscosity as the cup (600) will often confain
Httle if any fluid at the point the blending operation commences. This arrangement allows the
machine (100} to have increased contred opver viscosity as the cup (600) will typically include
a very high level of solids which, typically, cannot be [nlly ligueficd by @ blending process
alone without the addition of some hquid, Generation of fruif pastes has its uses, but is
typicatly not uselul for drinks. The machine (100), thus, generally necds to select a proper
Hguid addition ratio to provide both target viscosity and conpsistency of texture and create @
viscous fluid as opposed {o a paste. Furthermore, the machine (100) needs to handle wide
variations of ingredients without overflowing the cup (600} and spithing during biend
sequence as this would beth create an unappealing mess and waste product.

(O8] In an embodiment, accurate blending (purecing) is resolved through a combination of
machine hardware and operational sofiware that allows an embodiment of the machine (100}
to alier ity blending sequence depending on the smoothie tngredients it blends. To determyine
ingredients, snd thelr current state, the machine (1003 may mnitially provide the ability o get

an initial Input of what is n the cup (600). This may occur as contemplated above vig an

ANe]
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optical scanning technology reading a code on the cup (600} which indicate

ingredients. Alternatively, the user may be prompted to provide an indication of the contents
of the cup (600) on the display (801).

FO89] With or without this initial input, the machine (100} may include sensors to determine
several variables of the drink mixture before and/or during the blending sequence. These
vanables can include, but are not limited 1o, the pressure of the maierial in the cup {600)
against the blender blades (775) or shaft (731) (either as 1t is turmng or during descent), noise
generated by the mixture durmg the blend sequence (which will tvpically decrease as
particles are broken down), electrical current drawn by the blender motor (733) andfor the
motor of the mechanical drive system (807), andior visual movement of the drink #tself.
Monitoring of the blending sequence can serve to provide more consistent product, but can
also jnhibit risks of the blending motor (733) stalling and damaging or destroying itself in the
event the blender shalt (731) binds.

{0901 The machine (100} controller may modify the blender Made (775) speed (rotational
speed of the blender shaft (731)), the position of the terminal end (773) of the blender shafl
{731}, or the position of the blade {775) on the shaft (731) as changes in the viscosity and
uniformity of the blended material are detected  The result of this sequence allows the
machine (100} to fully blend any expected mixture in a relatively minimal amount of time
with a significant degree of certainty. It also makes it easy for the machine (160) to be used
with different sized cuts of ingredients at varving levels of temperature, fiber content, and
liquid confent as this is an inherent problem with naturally formed raw materials that have not
been previously heavily processed.

0911 In an embodiment of the blending sequence, the machine {100} modulates the force
the blender blades (775) exert on the contents of the cup (600) and the computer controlier

includes software which vtilizes sensor information {0 detect the position of the blender
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blades (775) as well as the force exerted against the blender blades (775) by

the cup (600). This can be used to initially reduce strain on the ingredients which will
typically be in their largest “chunk™ form at the start of blending {0 best break them apart into
smaller pleces. As the ingredients begin to be broken or cut apart by the blades {773),
sensors will typically detect the change m force and can alter the speed of position of the
blades {775) to both initially break up ingredients which may not have fed into the blades
{775) yet and {o turther redace ingredients that are already partially chopped or broken up to
stift smaller size. Once ingredients have effectively been pureed to a sufficient level, the
controtler can alter the blades (775) position and/or speed to effectively stir the ingredients
and blend the drink inte a generally uniformly distributed mixture.  To determine when
mgredients have been broken down sufficiently, the computer controller may evaluate if the
force exerted by the ingredients on the blades (775} is at an expected minimum {(e.g. there i3
Hittle (o no resistance on the blades (775)) andfor when the blades {775) are able 1o fravel to
their lowest position (e.g. at the botiom of the cup (000} as shown i FIG. 2D) with an
expected mimimal force.

(0921 The machine (100} will also preferably be able {o self-clean between servings and
sanitize at regular intervals during the day. While the use of immersion blending reduces the
smount of the machine in a food contact zone and that needs regular cleaning between
servings, a number of considerations must be taken into account in order to ensure that the
machine (106} is automatically fully cleaned before any customer can use it to prepare a new
drink. This mcludes the removal of any potential allergens and any risk of pathogenic growth
on any part of the food contact surface. This 1s especialty relevant during times of pandemic
or contagious disease spread.

(093] The primary functional components of the machine (100) are formed mto the blender

assembly (700} which performs most of the actions of the machine (100). An embodiment of

[aNe]
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a blender assembly (700} is shown in an exploded view in FIG. 8 and anoth

assembly in FIGS. 3A and 3B, FIGS, 2A-2E are useful to see relative movement of
components relative to each other and FIG. 7 shows how another blender assembly (700} 1s
mounted within the machsne (100).

[094] The blender assemblies (700) in the depicted embodiments utilize two major elements
{701} and (703}, The first 1s the blending component (703} which comprises the blender shait
{731) with attached blade (7735}, the motor (733} for driving the blender shafi (731}, and the
motor enclosure (735) which holds the motor (733} and can provide for cooling of the motor
{733). The blending component actually performs the blending and is generally in the form
of a large and powerful immersion blender. As such, the blender blades (773 may comprise
any form of blades, knives, paddies or other structure which can be configured to puree fruit
and vegetable matter,

{95] The second component is the positioning head (701) which typically comprises the
cup hat (711} and ihe shaft enclosure (713). The positioning head {701) will typically be
connected to the motor (733} andfor motor enclosure {(733) by a coil spring (741) or other
biasing member which serves to bias the positioning head (701} to a position wheve it extends
over the terminal end (773) of the blender shaft (731). The positioning head (701) will also
typically be able to shide along the blender shafi (731} but is biased by spring (741 into a
position where the blender shaft s more fully wathdrawn from the shaft enclosure {713} as
shown in, for example, FIG. 3A. The positioning head (701} acts to position the blending
component (703) relative to the cup (600) and thus allow the blending component (703} {o
blending safely, effectively, and consistently.

[096] The cup hat (711), in the depicted embodiment is attached around the blender shaft
{731) and the blender shaft (731) is capable of shiding through the cup hat (711}, Typically,

the sliding of the blender shall (731 will involve a relatively high amount of contact with the

]
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cup hat (711) and will ofien have hitle or no clearance. This can allow the

wipe material from the blender shaft (731} as the blender shaft {731} is moved.

{0971 The cup bat (711) is sived and shaped to mate with the smoothie cup from above in
order to create a seal with the cup (600) that prevents splatter during the fitling and blending
operations and to contain all ingredients and areas that need to be cleaned between blending
sequences. The cup hat {711} is also sized and shaped allow for the shaft (731) o move
sinoothly up and down while still containing all hquid within the cup (600). This allows the
blender blade (775) which will be typically mounted at or toward the terminal end (773) of
the shaft {731} to be raised and lowered independently from the positioning head (701) and to
be positioned within the cup hat {711} when not in the cup (600}, The cup hat (711) can also
be sized and shaped to help divect water additions into the cup (600} in a controlled manner
and to be gasy to clean,

H98] Such movement and positioning can be important as it allows for movement of the
blade (773) within the cup (600) during the blending action. This can make it easier o access
mgredients fower down in the cap {(604) with the blade {775). The self-centering nature of the
cup hat {711} refative to the cup (600) provides for the benefit of ensuring a good seal to
inhibit fruit from being ejected from the rotating blades {775) and also to inhibit the blades
{775) from damaging the cap (600) doring blending. Specifically the centering provides that
the blades (773) are arranged generally at the center of the cup’s {600} cross-section and will
ustally be sized and shaped to be spaced from the cup’s (600) walls even at the cup’s (600)
narrowest diameter point. The blander shaft (731) may also be sized so that i cannot interact
with the base of the cup {600} even when fully descended info the cup (600) as shown in FIG.
260

(0991 Depending on the type of cup (600} to be used, the cap hat (711) may be in the form

of the embodiment shown in FIG. 4A or FIG. 4B, In FIG. 4A, The cup hat {(7111) comprises
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a generally flat disk (401) with a tapered underside (403) generally in the sl

conical pyramid frustum. This cup hat {7111} is generally designed to mterface with a cup
{6G001) with no Hd present. Ax such, the cop hat (7111 when lowered onto the cup (6001)
will typically contact the lip (6003} of the cup (6801) from the inside of the lip (6003}, This
creates a sohid seal with the lip (6003) and also will serve to generally center the cup hat
{7111} on the cup (6001) as they are both typically circular.  The underside (403) may
comprise a deformable surface such as, but not himited to, being consirncted of rubber or
sihicone that can seal agamst the lip (6003) of the cup (6001). This surface may be stretched
or over-molded over a hard interior and may be removable for casy cleaning or the entire
underside (403) may be constructed of such material,

0100} In the embodiment of FIG. 48, the cup hat (7113) is designed to interface with a cup
{6005} which has a partial or permieable lid (6607} attached thereto or which has a raised lip
or curves back in toward ifs internal volume. These arrangements can make it ditficult to
solidly contact the cup (6003) toward the top from inside the hip. In this embodiment, the cup
hat (7113} 1s sized and shaped to iterface with the hd (6007) or the upper swrtaces of the cup
{600) from cutside the internal volome and, thus, in the depicted embodiment, has a more
concave shape than the cup hat {7111) which is generally convex, This enables the cup hat
{7113} to better interface with the cup directly [rom above {e.g. contacting an upper or top
surface) as opposed to cup hat (7111) wiaeh typically interfaces with the Hp {(6003) primarily
from the instde of the lip (6003). In an alternative embodiment, the cup hat (7111 of FIG.
4B may also include a component to interface with the lip (6003) of the cup (6005) should
the hd (6007) be removed. The cup hat (7113) may be constructed of similar deformable
materials and i simitar fashion to the cup hat (7111) to provide a solid seal.

(01011 In an embodiment, the cup hat (711) may also include a wiper (717) which extends

bevond the shall encloswe (713). The wiper (717) will typically be constructed of the same
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material as the deformable surface of the cup bat (711) and may be formed

piece thereof. However, such formations are by no means required and the wiper (717) may
be formed as a separate picce using any kinds of material suitable to “wipe™ materials from
the surface of the safety door (103). The wiper {(717) is sized and shaped to rub against the
interior of the safety door (103} when the positioning head (701) moves relative to the safety
door {103} to wipe ofl the inside of the safety door (103}, Regardless of the specific design,
ihe cup hat (711) will also typically be rigidly attached to the base (713} of the shaft
enclosure {713). Thus, the positoning head {701) will usually move as a single component
relative to the elements of the blending component (703) which slide therethrough.

F0102] The cap hat (711) will also tvpically include a pressure release. Pressure can build up
in the cap (600} due to the force of the blender and addition of water to the cup (600} after the
cup hat (711) has been sealed to the cup (600). Air is able to escape from the cup (303)
through a release mechanism (7191 in the cup hat (711}, As the release mechanism {719} is
above the cup (600), liquid can typically not pass through the release mechanism (719} so
long as the hquad level remains below cup hat (711}, However, a gas permeable membrane
or other system may be included to inhibit hiqpad from passing through the release mechanism
{719) while still allowing the release of gas. The relegse mechanism (719) may comprise any
form of air reloase device valve known (o those of ordinary skill in the art and will typically
comprise a one-way valve along with any separators, filters, or other components that may be
desired. In an embodiment, the release mechanism (719) may comprise a simple hole or
siorkel. A silencer may be attached to the release mechanisin (719) to quiet the air release.
The cup hat (711} 1s typically sealed o the cup (600 via the pressure of the spring (741
pushing it onto the lip (6003) or lid {(6007) as discussed in greater detail fater.

(0103} In an alternative embodiment, alr venting may be performed by placing the cup hat

{711} a very small distance from the cup (600} so that there is not a good seal between the
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cup hat (711) and the cup (600}, Water or other liquid may then be added ¢

Due to the proximity of the cup hat {711) to the cup (600), any splash from the cup (600} will
generally impact the cop hat (711) and either be held in place by surface tension, or drip into
the cup (600) due to the proximity of the cup hat (711) above the cup (600). After the water
has been supphied to the cup (600), the cup hat {711} may be further lowered to contact the
cup (600) or may remain in place i that is sufficient for future blending and air veniing
remains necessary during blending, In a still further alternative embodiment, air venting may
be eliminated as unnecessary.

{31041 The maching’s plumbing systenm is best shown in FIG. 3A and is designed to provide
water or other liquid to two different places, The first is the smoothie filling nozzle (303)
located in the cup hat (711) which is used to provide water into the cap (800) to be used as
part of the drink. The second location is to provide cleaning water {0 the basin (601).
Depending on the embodiment, the filling nozede (7113 may be used to provide water to the
basin (601} when the machine 18 in its cleaning arrangement (e.g. FIG, 2E) or a separate
nozzle or sef of nozzles may alternatively be provided. This later arrangement may also be
used when a cleaning or sanitizing agent 1s to be added to the water during cleaning.

FO105] 1t 15 also the case that suction can be ereated between the cup hat (711) and the cup
{600) at the end of a blending cycle or, and often more importantly, the viscous nature of the
drink can provide a high friction connection with the blender blade {775) as the blade (775) 1s
being withdrawn due to the blender shaft (731) retracting. I unchecked, these connections
can result i the cup {(600) being lified by the blender assembly (700) as i raised at the end of
the blending sequence. In an embeodiment, friction can be broken by injecting a small amount
of Hquid through the nozzle (303) of the cup hat (711} fo increase the pressure in the cup
{600} and break the vacuum seal at the end, The nozzle (303) preforably contains a check

valve to prevent any air or drink material traveling backward into the nozzle {303) and lignid
- L= N h
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Hine (305) during the blending sequence. The jet will usually be destgned to

controlied amount of Hiquid into the cup (600),

{01061 As can be seen in FIG. 3B, water used to il the cap (600}, or otherwise to pass
through the valve (303}, can also be used to cool off the blender motor (733) between uses
through a heat sink or heat exchanger (309}, Specifically, after addition of water to the cup
{600}, il the water is not allowed to flow through the valve (303}, the water in contact with
ihe heat exchanger (309) will trap heat from the exchanger {309} but not impart that heat to
the drink. As heat is the main cause of wear on the blender motor (733}, this element can
mcrease the operational Lifespan of the blender motor (733). Further, routing the water past
the exchanger (309) can also result in warming of the water from the heat from the bleading
motor {733) which will often run quite hard during the blending action. This water, 1f used
for cleaning operations, can then be at a higher temperature than the generally default cold
water used for adding water to drinks,

{01071 While water addition after the blending is complete as discussed above can provide for
one way to release vacuum in the cup, in the depicted version of FIG. 8§, a spring {741y or
other biasing member can actually serve this purpose. Specifically, when the blender shaff
{731} 1s retracing through the cup hat (71 1), the spring (74 1) will typically be compressed
pushing the cup hat (711} into contact with the cap (600). Use of water to release the cup hat
{711) from the drink and cup (600) can create an undesirable layer of water on top of the
drink which may be unappetizing. Use of the spring (741) avoids this while also dealing with
the pressure Issue and inhibiting the cup {600} Irom bemg lifted andfor dropped as the
blender shaft {731) withdraws.

FO1081 As discussed previously in conjunction with FIG. 6, in an embodiment, the cup (600}
sits i a basin (601) where us presence can be detected. The basin (601) can serve to help the

user to position the cup (600) so that it 1s generally centered with the cup hat (711) providing

b
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only the final necessary adjustment to centering. The basin {601} can also ¢

friction to the cup (600) which can be used to inhibit its lifting by the retraction of the blender
shaft (731} and its rotation during the blending action. The bagin {(601), however, in the
depicted embodinment of FIG. 5 provides for additional functionality.

{31091 In particular, basin (601) can act as a c¢leaning vessel to contain any ingredients that
may drip off afier the blending sequence and the blender shaft (731} is maised and the cap
{600) has been removed. I should be apparent that due to the viscous nature of many
smoothie drinks, there will likely be food matter stuck to the lower part of the blender shaft
{731) and the blender blades (775) afier blending and before cleaning. Once the cup (600) i3
removed, these can drip off the shaft (731) and blades (775) to where the cup (600) was. In
FI3. S, this will cause them to drip into the basin (601). The basin {(601) of FIG. 5 thus
includes a drain (603} from the lowest point of #s base (611). The basin (601) may also
include iquid nozzles atfached to water pipe (303). These can be used to clean off the
blender shaft (731) and blades (775}, cup hat (711}, the basin (601) itself and any other
surfaces or objects which may be splattered by food before, during or afier the blending
sequence during a cleaning sequence as discussed later,

FO110] As can be seen in FIGS 2A-2E the blender shaft (731 moving relative to the cup hat
{711} 15 not the only movement performed by the machine (100}, In order to provide space to
insert the cup (600) as well as to completely clear the blending shaft {731) and blades (775)
from the area where the user’s hands will be when taking the cup (604), the entire blender
assembly (700) may move,

{01111 An embodiment of the movement of the blender assembly (700} is shown in FIG. 7.
n this embodiment, a plate and track lifting system comprising multiple carriages (8031} and
{8033) cach of which is driven by an associated motorized linear actuator (8071) and (8073).

The blender carriage (RO3 1) supports the blender assembly (700) and 1s used to raise and
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lower the blending assembly (700} under action supplied by the blender act

door carriage (8033) supports the safety door (103) and is used to raise and lower the door
9103) under action of the door actuator (8073). This arrangement allows for the safety door
{103) and blender assermbly (700) to be moved completely independently.

{01121 BEach of the carrtages (8031) and (8033} in the depicted embaodiment is provided with
wheels or bearings which allow the carriage {803 1) or {8033) to ride on the opposing sides of
a track unit (813} which provides tracks on the opposing surtaces, The tracks are intended to
provide for imited range of motion for both the door (103) and blender assembly {700}, in
this embodiment so that they move generally hnearty up and down relative to the cup bolder
(101). To reduce the risk of binding {or sticking). wear stripping made of self-lubricating
plastic may be added the track unif (813} along the path of the wheels of the carriages (8031}
and {8033}, In an alternative embodiment, roller bearings perpendicular to the wheels and
against the tracks (813) can also be used.

{01131 While the above arrangement provides for good support, in slternative embodiments
motion of the safety door (103) and blender assembly (700) may be {inked so that the
machine (100} recpares only a single motor or actuator to move both Hems. Further, the
linkage does not need to require them to move in fixed relationship at all times, but can

atilize gearing, power-take-off, transmussions, or other similar mechanisms to provide either a

pattern of movement ot independent movement between the door (103) and blender assembly
{700).

{01 14] Further, alternative drive mechanisms and carriage components may be used
mcluding, but not timited to, linear track bearings, machined cylinders coupled with
bushings., as well as sliding roller bearings. Alternative embodiments of the drive system may
include using a motor (DO brushed, brushless, stepper or servo) driving a lead scrow, belt, or

chain drive system to move the blender assembly (700) and/or door (103) up and down,

b
LF



WO 2021/178956 PCT/US2021/021355

Such alternative embodiments can yield a redaced footprint allowing a stze

entire machine as one linear actuator or motor may he able to drive both the blender assembly
{700} and door (103}, This may be independently through a two-stage stroke in which the
meotion of the blender assembly (700) and door (103} is counteracted by springs in opposite
directions. In other words a single actuator only actively pulls the blender assembly {700)
down while a spring pulls the blender assembly (700) up and visa versa for the door (103).
This configuration could also be aliered with the spring pulling the door (103) and
positionmg head {701) m the opposite directions.

[O1151 In order to reliably control speed and force as well as tracking the position of the
blender assembly (700) and door (103} in order to optimize the blending sequence and ensare
safety, either or both the actuators may include a potentiometer {or encoder’ hall sensors) that
is used to detect its positions. An alternative embodiment may use a brushed direct current
{DC) motor to provide accurate linear correlation of voltage to torque along with good nitial
torque. In order 1o controd the speed and force of the hinear actuator (8073, ¢ motor control
shield may be included in the electronic system which nses pulse width modalation (PWM)
to control the voltage of the DC mwotor moving the blender assembly (700}, The combination
of positional feedback and control of force alse can be used by the machine {100} o detect
pressure. This feature may be employed both by the blending sequence as well as detecting
the presence of a lid stifl being on the cup (660) as contemplated previously.

{0116} In order to deteet the position of beth the door (103) and blender assembly (700)
additional or alternative sensors to those contemplated above may be included fo report to the
controtler the location of the door (103}, blender assembly (700), blender carriage (8031},
deor carriage (R033), blender actuator (8071), or door actuator (R073). The sensors may be

of anv form such as, but not limited to, encoders, hall sensors, andéor potentiometers,
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Alternatively, pure software fanctions may be provided that detect or predic

any of these clements based on other feedback from the machine (100)

{01171 Without being bound to a particalar order of operation, the machine (100} will
typically operate as follows and as iHustrated by the montage of FIGS. 2A through 2E. A
user will first obtamn a cup (600) with ingredients. This may be obtained through a separate
vending machine, out of a freezer, or through any other source. The user will tvpically
remove any lid or lid protector {depending on embodiment) and press “start” on the solfiware
meny on display (861) to begin the processing and operation of the machine (100).
Alternatively, the machine (100) may be activated by any other process such as by scanning
the cup (600) on a barcode scanner on the machine or through a payment portal. These
options can eliminate the need to touch any part of the machine (100) which may improve
cleantiness and prevent the spread of disease. It also can allow the controller to upload
expected cup (000) contents to inform the user of spectfics of thewr selected drink, to track
mventory of cups, and {o select inttial operating parameters for the blending operation. It can
also be used to mhibit users from using counterfeit cups or rensed cups in the machine (100},
[0118] Once the machine (100) 15 activated, the safety door (13} opens and the display (861)
prompts the user to place the cup (600} in the cup support (101 which is basin (601} in this
embodiment. Once a cup (600) is detected by sensor (603), the display (801) prompts a user
to indicate specifics of ther desired donk. This can include a thickness or similar indication
and can also be used to indicate # any additional materialy have been added to the cup {(600).
Payment may also be collected at this time. At this time, the machine (100) is in the
configuration shown m FIG. 2A. Specifically, the cup (600} is present, the door (103) 1s open
and the blending assembly (700) is raised.

(0119 Once a selection of drink specifics is made, the display (801) will typically alert the

user that the safety door {103) is closing and begin to antomatically close the door (103).

Lad
<3



WO 2021/178956 PCT/US2021/021355

Omnce the door (103) 18 detected as fully closed, the machine (108) is in the

FIG. 2B. At this stage, the machine (100} may perform checks to make sure that it is safe to
begin blending operations. Specilically, the machine (100) will typreally verify that the cup
{600) is still properly inserted and that there is vo Iid, Hid seal, or other object present which
could present a problem to the blending assembly {700). 1f all is in order, the blending
assembly (700) will descend to place the miachine 1n the configuration of FIG. 2C.

{0120} As should be apparent in FIG. 2C, the blending assembly (700) will iypically descend
as a whole unit ontil the cup hat (711} i3 1 confact with the cup (600). As discossed
previousty, cheeks for a cup Bd or Hd protector may be performed at this time. The cup hat
{711) will typically be the first part of the blending assembly (700} to engage the cup (600)
and will serve to center the cup (600} and position the blending shaft (731) above the ceater
of the cup {600). Not that liquid may be provided prior to the cup hat (711} engaging the top
of the cup {600} w an embodimend.

{01211 Onee in the configuration of FIG. 2C€, operation will tvpically depend on specifics of
the drink to be blended. The blender shaft (731) may first descend into the cup (600), liquid
may first be added to the cup (600), both actions may be performed at simifar time, or lquid
may have been previously added as comemplated ahove. As should be apparent, when the
blender assembly (700) has fully descended, the machine (100) 1s in the conliguration of FIG,
2D Has important 1o note that the blending shaft (731) was not descended by a separate
actuator compared to the descent of the entire blending assembly (7003, Instead, the cup
{600) has acted as a barrier interfacing with the cup hat {(711) but not the Mender shaft (731)
which can freely slide through the cap hat (711). Therefore, the cap hat (711} is held in place
while the blending motor {733) and blending shaft (731) with attached blades {775} continues
o descend placing at least a portion of the blending shaft (731) in the interior volume of the

cup {600). This continued descent also compresses the spring (741) further increasing the
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tension between the cap hat (711 and cup (600} while simultancously not §

pressure above the support strength of the cup {600} itself as the pressure is limited by the
spring (741

[01221 Typically, once the blender assembly (700) has fully descended placing the blender

blade (775) toward the base of the interior volume of the cup (600}, a final safety check may
be performed. This may specifically make sure that the doer (103) remains fully closed and
detected by all sensors. After this, the blending action may be started avtomatically, or a user
may be prompted via display (801) to activate the blending. Once activated, the machine
{1007 will fill the smoothie with a specific quantity of liquid (if not already performed) and
the motor {733} will engage the blending shatt (731) rotating the sttached blades (775) inside
the cup (600). As blending progresses, the controller will monttor specifics of the operation
of the blending shaft {731} and blades (775} and the blending assembly (700) may be moved
up and down (hetween the arrangements of FIGS. 2C and 2D bui generally not above the
posiion of FIG. 2C) to alter the part of the intertor volame of the coap (600} that the blade
{775) 1s interacting with, i should be recognized that so long as the terminal end (773) of the
blending shatt (731) 1s m the cup (600) (e.g. lower than FIG, 20), the cup hat (711) will
generally be held o the top of the cap (600) by the spring (741).

F3123] The blending process will continue until the controller has determined that the drink 1s
complete. Onee the blending seguence is complete, the controller will typically inform the

user via the display (801) that the drink 15 complete and the motion from FIG 2A to FIG. 2D

discussed above will be reversed. Specifically, the Mender assembly (700) will withdraw
upward, This will first cause the blending shafl (731} to slide back through the cup hat (711)
with the cup hat (711) pushing any material from the drink down the shatt and ideally off the

endd and back into the cup (600}, This retraction will continue until the configuration of FIG.

2C s achieved,
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{01241 At this point, the blender shaft (731} has withdrawn as far as it is abl

cup hat (711). As the motor (733) continues to withdraw the blender assembly (700}, the
positioning head (701) will begin to withdraw apward. As the blender shaft (731) and
attached blade {773) has cleared the cup (680) (or at least the contents of the cup {600} at
this time, there should no longer be any substantial force of the cup (608} attempting to raise
it. Thus, the cup hat (711) should eastly disengage the cup (600) and the blender assembly
{700) will retract to the position shown in FIG., 2B, Finally, once the blender assembly (700)
has fully retracted, the safety door (103) will open placing the machine (100} back in the
configuration of FIG. 2A. The display (301) will then typically prompt the user to grab his or
her drink and depart the machine (100).

0125} Oncee the cap {600) is removed by the user, the machine (100} will typically fower the
satety door (103) after a specific time interval, sensor reading (e.g. by the sensor {603)) or
user prompt. Once the safety door (103} has closed, and s detected in the locked closed
position with no cup present in the basin (601}, the cleaning sequence can begin.

e
v
14

{3126} In order to clean the machine, the blender assembly (

00) lowers as contemplated 1n
conjunction with FIGS 2B-2D. However, as there is no cup present m the basin (601), the
cup hat (711 will not contact a cup (600}, Instead, the posittoning head (701) will typically
tower ali the way to the position shown in FIG. 2E. In this position, the cup hat (71D is i
contact with the upper rim (603) of the basin (661). The blender shaft (731) typically i3
lowered to place the bades (775) which are usually located on or near the terminal end (773)
within the bowl of the basin {(601). As the cup hat (711} is also sized and shaped to form a
seal with the upper rim (603} of the basin {601} m the same way that it comnects with the cup
{600), this forms an enclosed chamber including the basin (601).

(01271 Once mn place, cleaning Hquid or water 1s supplied to the basin (601). This mayv be via

the valve (303) or via an alternative dedicated water valve/pump in the basin (601),
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Regardless of source, the liquid is used to spray the blender blades {(775) an

Hquid to the basin {601) to form a pool (e.g. if the drain (603) 15 currently closed). The

blender blades (775) may be agitated within the water spray andfor pool to remove any food
partictes from the blender blades (775), blender shaft {731}, or surfaces within the enclosed
area of the basin (601} and cup hat (711). Jets may also be operated within the pool to add
further agitation.

[0128] The positioning head (701) may also be moved shightly upward doring this water
spray or during blender blade (775) agitation of the pool to remove any potential spilled
smoothie on the safety door (103) or outside of the basin (601} by spraying those arcas with
liquid. Once the cleaning process is deemed complete, any residual liquid in the basin (601)
may be flushed down the drain (603} and the machine {160) will return from the position of
FIG. 2E to that of 2A or 2B to await the next user. In an embodiment, water may be supplied
onto the inside of the door (103) and other Internal componenis via a spray as the bender
asserably is rising from FIG. 2E o FIG. 2B, the blender assembly (700} could then retarn {o
the position of Fi(3, 2E and back to 2B again withoat any further water actions to use the
wipers (717) to clean the inside of the door (103)

131291 While typically not performed after every drink blending action, the machine (100}
may also further clean or sanitize itself at regular tmtervals using a combination of dispensing
solid or Hguid disinfeciants/sanitizing agents into cleaning water or Hlummnating all food
contact surfaces with a UV light to ensure there is no chance of pathogenic growth in any of
the food contact surfaces. These may be supplied o the basin (601) or other components via
dedicated nozzies or other supply systems depending on the chosen sanitization fechnmique. In
an embodiment, a pump, such as a peristaltic pamp, may be used o supply the agent into the
water line (305) or another water hine to allow it to be supplied into the basin {(601) along

with cleaning water.
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(0130} The basin (601) ideally will drain quickly to remove all pariicles fro

hiquid and ensure all surfaces are left unsoiled and that the water carries particles out with it

The rate of drainage through drain (603) can be controlled to some degree by the behavior of
the blender blades {775} during the cleaning process. Specifically, when the blades (775} are
spinning near the mouth (613) of the drain {603}, # will usually inhibit water from escaping
via the drain (003) by creating a vortex and throwing water against the walls of the basin
{601) which must slide down. It should be apparent that suthcient amounts of water provided
to contact surfaces will generally result in sufficient food particle removal for the machine
{100} 1o be safely cleaned. Further, the various wipers {the flexible connections between the
cup hat (711) and blender shaft (731) and the cup hat (711) and the safety door (103)
discussed above) can be used to wipe down surfaces and inhibit the formation of water spots.
FO131 1 is generally preferred that the machine {100} automatically clean itself after every
drink is prepared and can perforn: further cleaning cveles and additional santiization cycles
based on the trequency of use and/or a set peried of time, The sanitization sequence will
typically be g secondary and less frequent procedure that automatically kills any potential
pathogen that denatures many potential contaminants. It also will ensure there is no hacterial
or mold build up in the drain system and ensure an extended sanitary operation even with the
machine (100) being {eft unattended.

[0132] An embodiment of sanitization uses an external reservoyr of prepared santizing

solution that can be added to cleaning nozzles i the basin (601) via & venturt valve and

Ges of santnmg Hoaid nto

,-,.

conirolied by a solenoid valve, This is used to ingect procise guany

the syetem and with proper dilistion with Hesh water, The combmation sanitzing thed and

water wiay be eiected tongh cleaning noezies st the base of the cloaning basin (B01 ) and

3

directod up towards the food comtset area to contaet and soak all surfuces wihdeh may have

gome nto comtact with drnink particles, In addition to or alternatively to the use of sanitizing
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fluid, hot water or steam may be used as part of the sanitizing process. Uly

Hights may also be included to act as a further antimicrobial treatment. After the cleaning
cyele is complete (and any sanitizing cycle when it is performed), the display (801 will
return to the “start” screen ready for another user to use the machine (100).

01337 Other features of the machine may be provided in alternative embodiments, For
example, the controlier in the machine (100} may interface via & network with & user’s mobile

s,

device “app”™ which may provide the ability to remotely operate the machine (100}, pay for
prodacts, or otherwise interface with the machine (100). Additional content may also be
provided via the app or via the display (801) such as, but not limited to, instructional videos,
nutritional info of smoothie recipes, and advertisements andfor promotions,

[0134] There may also be an option {o integrate a payment interface with the controfler that
will inttiate several payvment steps should the machine be in a location where the user pays for
his or her drink with no cashier or attendant in the vicinity. Software may also be inchuded in
the controtler o make the machine (100) a connected device 1o a central computer via g
network in order to track performance andfor sales data, to allow for remote soltware
upgrades, and/or altow the user to manage systems remotely.

FO135] Information on the operation of the machine (100) may be used to, for example, track
aser activity and performance of the machine (100} and provide insight on client information
such as frequency of visits and preferred drink flavors. This can sfso be used o mprose
design and oporations via feedback and mousure results through data collected. Other useful
data can be monitoring of wventory fevels of caps (6003 to optimize supply routes and
operations. The controller can also provide remote diagnosis of the machine (100) to identify
any components at risk or failing or that have already failed. This will be useful in the

servicing of the machine (100} and also reduce downtime.
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[(0136] While the invention has been disclosed in conjunction with a deseryy

embodiments, including those that are currently believed to be useful embodiments, the
detatled deseription is intended to be iftustrative and should not be understood to himit the
scope of the present disclosure. As would be understood by one of ordinary skill in the art,
embodiments other than those described in detait herein are encompassed by the present
mvention. Modifications and variations of the described embodiments may be made without
departing from the spirit and scope of the invention.

{31371t will further be enderstood that any of the ranges, valuaes, properties, or
charactesistics given for any single component of the present disclosure can be used
interchangeably with any ranges, values, properties, or characteristics given for any of the
other components of the disclosare, where compatible, to form an embodiment having
defined values for each of the components, as given berein throughout. Further, ranges
provided for a genas or @ category can alse be applied to species within the genus or
members of the category unless otherwise noted.

FO138] The qualifier “generally,” and similar qualifiers as used in the present case, would be
understood by one of ordinary skill in the art to accommuodate recognizable attempts to
conform a device to the gualified term, which may nevertheless fall short of doing so. This is

. B

because terms such as “parallel” are purely geometric constructs and no real-world
component or relationship is truly “pavallel™ in the geometric sense. Vanations from
geometric and mathematical descriptions are unavoidable due to, among other things,
maufacturing tolerances resulting in shape vanations, defects and imperfections, non-
uniform thermal expansion, and natural wear, Morcover, there exists for every object a level
of magnification at which geometric and mathematical descriptors fail due to the nature of

naatter., One of ordinary skill would thus understand the term “generally™ and relationships

contemplated herein regardless of the inclusion of such qualifiers to mclude a range of
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variations from the literal geometric meaning of the term in view of these a

considerations.,
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CLAIMS

i A machine for automated drink blending, the machine comprising:
a cup support configured to hold a cup;
a blender assembly ncluding:

a blender shaft including blender blades attached thereto and a motor for
rotating said blender shali;

a cup hat, said cup hat being sized and shaped to engage and bold a top of said
cup while said blender shaft descends through said cap hat {o place
satd blender blades into an internal volume of said cup; and

a valve for supplying liquid to said internal volume of said cup through said
cup hat; and

a lifting mechanism for raising and lowering said blender assembly relative to said
cup support;
wherein said motor rotates said blender shatft while said blender blades are within said
mternal volume of said cup,
2. tThe machine of claim 1, further comprising a safety door whieh can alternatively

atlow and deny access to said cup support,

3 The machine of claim 1, wherein said cup hat engages a tip of said cup,

4. The machine of ¢claim 3, wherein said cup hat engages said lip from inside said internal
volume,

3. The machine of claim 1, wherein said cup includes a hd.

6. The machine of claim 3, wherein said cup hat engages said hid from ontside said internal
volume.
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7. The machine of claim 1, wherein said internal vohame of said cup

material and said motor rotating causes said blender blades to puree said chunks within said
mnternal volume of said cup.

8. The machine of clatm 7, wherein said chunks are selected from the group consisting of?
chunks of fruits, chunks of vegetables, and combinations of the two.

Q. The machine of claim 7, wherein said liquid is supplied to said internal volume of said
cup before said motor rotating is initiated.

19.  'The machine of claim 7, wherein sard lguid is supphied to said mternal volume of said
cup before satd cup hat engages said cup.

11, The machine of claim 7, wherein said liquid is supplied to said internal volume of said
cup as said motor is rotating,

12, The machine of claim 1 further comprising a coil spring biasing said cup hat {0 engage
said cup.

13, The machine of claim 1, wherein said cup support includes a basin configured 1o have
said cup placed therein.

i4, The machine of clatm 13, wherein said cap hat is configured to engage said basin,

15, The machine of claim 14, wherein when said cup hat is engaged to said basin, Haguid is
supplied to said basin to clean said blender blades.

16.  The machine of claim 15, wherein said liguid is supplied 1o said basin by said valve.
17, ‘The machine of claim 1, wherein said cup hat ineludes an air release,

18, The machine of claim 1, further comprising a compuier coniroller for automatically
raising and lowering said positioning head, activating said motor and rotating said blender

shaft: and supplying liquid to said internal volume.
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19,

The machine of claim 18 wherein said computer controller can alter

position of said blemnder blades relative to said cup or a speed of said motor, in response to

sensor feedback indicative of resistance encountered by said blender shaft.

20,

A method for avtomated drink blending, the method comprising:
providing a cup;
providing a blender assembly mclading:
a blender shaft including blender blades attached thereto and a motor for
rotating said blender shafl; and
a cup hat, said cup hat being sized and shaped to engage and hold a top of said
cup;
placing said cup in a cap support;
lowering said blender assembly to place said cup hat in proximity to said cup, but not
m contact with said cup;
supplying liquid to said mternal volume of said cup;
farther fowering saxd blender assembly so said cup hat engages said cup and said
blender shaft descends through said cup hat to place said blender blades into
an mternal volume of said cup; and
satd motor rotating said blender shatt while said blender blades are within said

infernal volume of said cup.
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