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MOVING INLET NOZZLES IN BEVERAGE SYSTEMS
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No. 62/060.282, filed on 6 October 2014 and entitled "Coffee Brewing System and Method of Using
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14/810,445, filed on 27 July 2015, entitled “Apparatuses and Methods for Solute Extraction”; U.S.
Patent Application Serial No. 14/810,448, filed on 27 July 2015, entitled “Processor Control of
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BACKGROUND

Field

[0003]  Aspects of the present disclosure generally relate to a liquid forming system and
method of using the same. More specifically, the present disclosure relates to a coffee brewing

system designed to brew a single-serve or multi-serve cotfee cartridge or the like.
Background

[0004] Some types of beverage forming devices such as coffee brewers use a cartridge
containing a slurry of beverage medium, e.g., ground coftee, to form a solution, e.g., beverage.
In coffee brewers of this type, water (or other solvents), may be heated by the brewer and
introduced into the cartridge at the brewer head. The water (solvent) infuses with the coffee
grounds (slurry) in the cartridge, and extracts solutes (e.g., soluble portions of the slurry) or other
materials from the coffee grounds to form the solution (e.g., beverage), which is then removed
from the cartridge for consumption. Coffee brewers of this type use a stationary inlet needle that
pierces the top of the cartridge and injects a relatively constant stream of hot water into the
cartridge. This hot water stream may channel or tunnel through the ground coffee therein and not
fully extract some grounds while over-extracting other grounds, resulting in a brewed beverage
that can be bitter and can have an undesirable after taste. Coffee drinkers often try to mask this

undesirable bitter taste with additives such as sugar or cream.
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SUMMARY

[0005]  The present disclosure describes beverage and/or brewing systems, and
specifically systems for rotating, spinning or vertically oscillating an inlet nozzle within the
interior of a beverage cartridge (e.g., a single-serve cartridge), wherein the moving inlet nozzle
delivers a stream or spray of fluid, e.g., water, that wets and fluidizes at least a portion of the

beverage medium therein to create a brewed beverage (e.g., a cup of cotfee).

[0006] A single-serve beverage making device in accordance with an aspect of the
present disclosure comprises a pump and a beverage head coupled to the pump. The beverage
head comprises a receptacle, an inlet nozzle, and an outlet conduit. The receptacle is configured
to selectively receive a sealed container within the receptacle of the beverage head when the
beverage head is in a first position. The sealed container comprises an outer surface and an inner

volume, and a beverage medium is contained within the inner volume of the sealed container.

[0007]  The inlet nozzle is coupled to the pump and passes through the outer surface of the
sealed container to couple at least a portion of the inlet nozzle to the inner volume of the sealed
container when the beverage head is in a second position. The sealed container is substantially
stationary with respect to the single serve beverage device while the beverage head is in the
second position. While the beverage head is in the second position, the pump delivers at least a
first fluid to an inner volume of the sealed container of beverage medium in the receptacle of the
beverage head through the inlet nozzle such that an at least second fluid comprising the at least
first fluid and a quantity of beverage medium are combined within the inner volume of the sealed

container when the sealed container is present in the receptacle of the beverage head.
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[0008]  The outlet conduit is coupled to the inner volume of the sealed container of
beverage medium and directs at least a portion of the second fluid out of the beverage head, such
as to an external receptacle. For at least a portion of a time that the beverage head is in the
second position, the inlet nozzle selectively moves with respect to the beverage medium while
the inlet nozzle is passed through the outer surface of the sealed container and coupled to the
inner volume of the sealed container, and when the at least first fluid is being delivered to the

inner volume of the sealed container.

[0009]  In one embodiment, the inlet nozzle itself may rotate or spin above or at least
partially immersed within the coffee grounds. In another embodiment, the inlet nozzle may be
stationary and include a central rotating shaft that spins or rotates one or more blades or fans at

one end thereof to generate the fluidized mixture of hot water and coffee.

[0010] The present disclosure describes devices, apparatuses and methods for infusing
solutes into solution. An apparatus in accordance with an aspect of the present disclosure
comprises a pump and a receptacle, coupled to the pump. The receptacle is configured to
selectively receive a slurry within the receptacle. The apparatus further comprises an inlet
nozzle coupled between the receptacle and the pump. The pump is configured to deliver at least
a first solvent to the slurry in the receptacle through the inlet nozzle such that at least one
solution, comprising at least a portion of the at least first solvent and at least one solute from the
slurry, is created. The apparatus further comprises an outlet conduit coupled to the receptacle
and configured to direct at least a portion of the solution external to the receptacle, in which the
inlet nozzle is configured to selectively move while delivering the at least first solvent to the

slurry to infuse the solution with the at least one solute.
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[0011] A method in accordance with an aspect of the present disclosure comprises
configuring a beverage head comprising a receptacle to selectively receive a sealed container
when the beverage head is in a first position, configuring an inlet nozzle to pass through an outer
surface of the sealed container and coupling at least a portion of the inlet nozzle to an inner
volume of the sealed container when the beverage head is in a second position, delivering at least
a first fluid to a beverage medium in the inner volume of the sealed container through the inlet
nozzle, and selectively rotating the inlet nozzle with respect to the beverage medium while the
inlet nozzle is passed through the outer surface of the sealed container and coupled to the inner
volume of the sealed container, and when the at least first fluid is being delivered to the inner
volume of the sealed container for at least a portion of a time that the beverage head is in the
second position. The method further comprises creating an at least second fluid comprising at
least a portion of the at least first fluid and at least a portion of the quantity of beverage medium
during operation of the single-serve beverage making device, coupling an outlet conduit to the
inner volume of the sealed container of beverage medium, and directing at least a portion of the

second fluid through the outlet conduit to a receptacle external to the beverage head.

[0012] A solute extraction device in accordance with an aspect of the present disclosure
comprises a receptacle configured to selectively contain a slurry, a conduit coupled to the
beverage head, the conduit configured to selectively deliver at least one solvent to the slurry
while the slurry is contained within the receptacle; and an outlet, coupled to the receptacle, in
which the outlet is configured to deliver at least one solution comprising at least a portion of the
at least one solvent and at least one solute extracted from the slurry external to the receptacle, in
which the conduit, via the delivery of the at least one solvent or otherwise, is further configured

to agitate the slurry while the slurry is contained in the receptacle.
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[0013] Such apparatuses, devices, and methods may optionally include the inlet nozzle
being configured to selectively rotate while delivering the at least first solvent to the slurry, the
inlet nozzle being configured to selectively vibrate while delivering the at least first solvent to
the slurry, and/or the inlet nozzle being configured to selectively rotate in a plurality of directions
while delivering the at least first solvent to the slurry. Such apparatuses, devices, and methods
may optionally include the inlet nozzle comprising an outer shaft and an inner platform, at least
one flow port, in which the at least one flow port is configured to assist in the creation of the at
least one solution, at least one channel configured to selectively direct the at least first solvent
into contact with the slurry to control the extraction of the at least one solute, and/or at least one
serration. The apparatuses, devices, and methods may also comprise a controller, coupled to the
inlet nozzle, in which the controller is configured to change a motion of the inlet nozzle to affect

the motion of the slurry.

[0014] A device in accordance with an aspect of the present disclosure comprises a
beverage head and a processor. The beverage head further comprises a receptacle, an inlet
nozzle, and an outlet conduit. The receptacle is configured to selectively receive a slurry within
the receptacle of the beverage head when the beverage head is in a first position. The slurry
comprises a quantity of beverage medium. The inlet nozzle is coupled to the receptacle and
configured to deliver at least one solvent to the slurry when the beverage head is in a second
position such that at least one solution comprising at least a portion of the at least one solvent
and at least a portion of one solute of the slurry is created during operation of the device. The
receptacle is further configured to contain the slurry and the at least one solvent for at least a first
period of time to assist the at least one solvent in extracting the at least one solute. The outlet

conduit is coupled to the receptacle and configured to direct at least a portion of the at least one
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solution to a receptacle external to the beverage head. The processor is coupled to the inlet
nozzle, and controls a selective rotation of the inlet nozzle with respect to the slurry while the
inlet nozzle is proximate the slurry for at least a portion of the time the at least one solvent is

being delivered to the slurry.

[0015]  The above summary has outlined, rather broadly, some features and technical
advantages of the present disclosure in order that the detailed description that follows may be
better understood. Additional features and advantages of the disclosure will be described below.
It should be appreciated by those skilled in the art that this disclosure may be readily utilized as a
basis for modifying or designing other structures for carrying out the same purposes of the
present disclosure. It should also be realized by those skilled in the art that such equivalent
constructions do not depart from the teachings of the disclosure as set forth in the appended
claims. The novel features, which are believed to be characteristic of the disclosure, both as to
its organization and method of operation, together with further objects and advantages, will be
better understood from the following description when considered in connection with the
accompanying figures. It is to be expressly understood, however, that each of the figures is
provided for the purpose of illustration and description only and is not intended as a definition of

the limits of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] For a more complete understanding of the present disclosure, reference is now

made to the following description taken in conjunction with the accompanying drawings.
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[0017]  FIG. I illustrates a perspective view of one embodiment of a beverage brewer in

accordance with an aspect of the present disclosure;

[0018]  FIG. 2 is a perspective view of an embodiment of a beverage brewer, illustrating a

lid of a brewer head in an open position in accordance with an aspect of the present disclosure;

[0019]  FIG. 3 is an enlarged front view of the brewer head taken about circle 6 in FIG. 2,

tfurther illustrating rotation or spinning motion of an inlet nozzle;

[0020] FIGS. 4A - 4C illustrate a beverage cartridge that may be employed with the

beverage brewer in an aspect of the present disclosure;

[0021] FIG. 5 is a cross-sectional view of the brewer head taken about the line 7-7 in FIG.

2, in accordance with an aspect of the present disclosure;

[0022] FIG. 6 is a top view of the brewer head, illustrating a motor for rotating the inlet

nozzle in accordance with an aspect of the present disclosure.

[0023]  FIG. 7 is a cross-sectional view of an inlet nozzle in accordance with an aspect of

the present disclosure;

[0024]  FIG. 8 is a cross-sectional view of an inlet nozzle in accordance with an aspect of

the present disclosure;

[0025] FIG. 9 is across-sectional view of an inlet nozzle in accordance with an aspect of

the present disclosure;
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[0026] FIG. 10 is a cross-sectional view of an inlet nozzle in accordance with an aspect of

the present disclosure;

[0027] FIG. 11 is a cross-sectional view of an inlet nozzle in accordance with an aspect of

the present disclosure;

[0028] FIG. 12 is a cross-sectional view of an inlet nozzle in accordance with an aspect of

the present disclosure;

[0029] FIG. 13 is a cross-sectional view of an inlet nozzle in accordance with an aspect of

the present disclosure;

[0030] FIG. 14 is a cross-sectional view of an inlet nozzle in accordance with an aspect of

the present disclosure;

[0031] FIG. 15 is a cross-sectional view of an inlet nozzle in accordance with an aspect of

the present disclosure;

[0032] FIG. 16 is a cross-sectional view of an inlet nozzle in accordance with an aspect of

the present disclosure;

[0033] FIG. 17 is a cross-sectional view of a brewer head in accordance with an aspect of

the present disclosure;

[0034]  FIG. 18 illustrates a block diagram of a beverage brewer in accordance with an

aspect of the present disclosure;
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[0035]  FIG. 19 illustrates a flow diagram showing possible steps used in an embodiment

of the present disclosure; and

[0036] FIG. 20 illustrates an inlet nozzle in accordance with an aspect of the present

disclosure.

DETAILED DESCRIPTION

[0037] The detailed description set forth below, in connection with the appended
drawings, is intended as a description of various configurations and is not intended to represent
the only configurations in which the concepts described herein may be practiced. The detailed
description includes specific details for the purpose of providing a thorough understanding of the
various concepts. It will be apparent to those skilled in the art, however, that these concepts may
be practiced without these specific details. In some instances, well-known structures and
components are shown in block diagram form in order to avoid obscuring such concepts. As
described herein, the use of the term “and/or” is intended to represent an “inclusive OR”, and the

use of the term “or” is intended to represent an “exclusive OR”.

Overview of Single-Serve Beverage System

[0038]  FIG. 1 illustrates a perspective view of one embodiment of a beverage brewer in

accordance with an aspect of the present disclosure.

[0039] A beverage brewer 10, as shown in FIGS. | and 2, may be designed for use with
container-based beverage cartridges, such as single-serve coffee cartridges. The beverage

brewer 10 may include a generally upright housing 12 having a base or platen 14 extending out

10
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at the bottom and positioned generally below an outwardly extending brewer head (also referred

to as a “beverage head” herein) 16.

[0040]  The vertical distance between the platen 14 and the brewer head 16 (also referred
to as a “brew head 16” or a “beverage head 16 herein) can adequately accommodate a coffee
mug or other external receptacle for delivery of the beverage from the beverage brewer 10. In
some aspects of the present disclosure, the receptacle may be capable of retaining at least 6 oz. of
beverage, and possibly 10 oz. or more of beverage. The housing 12 may further comprise a rear
housing 18 having a gravity-fed and/or other type of water reservoir 20 on one side and an outer
shell 22 that houses or protects the internal features of the beverage brewer 10, including, for
example, the conduit system between the water reservoir 20 and the brewer head 16. Such
features within the housing 12 of the beverage brewer 10 may generally include a fluid conduit
system, a pump, and/or a heating element, in order to deliver a fluid from the reservoir 20 (or

other source) to the brewer head 16 and/or to the receptacle external to the beverage brewer 10.

[0041]  FIG. 2 is a perspective view of a beverage brewer, illustrating a lid of a brewer
head in an open position (also referred to as a first position, second position, and/or access
position herein) in accordance with an aspect of the present disclosure. As shown in FIG. 2, the
brewer head 16 may be a clam-shell structure including a stationary lower support member 24
and a movable upper member or lid 26 that pivots relative to the lower support member 24 about
a hinge 28. The scope of the present disclosure includes embodiments where the lower support
member 24 and the lid 26 may both be movable, or that the lower support member 24 may be

movable relative to a stationary lid 26. Additionally, the lower support member 24 and/or the lid

11
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26 may pivot or rotate about the common hinge 28, or separate hinges or points within the

beverage brewer 10.

[0042]  The lower support member 24 and the lid 26 are selectively opened and closed and
form a brew chamber therebetween during a brew cycle (also known as a preparation cycle) for
selective retention of a beverage cartridge 32 in a receptacle 30 of the brewer head 16. The
beverage cartridge 32 may include any liquid medium known in the art, including, but not
limited to, liquid and/or beverage medium used to form various types ot coffee, espresso, tea, hot
chocolate, lemonade and other fruit-based drinks, carbonated drinks such as soda, soups and

other liquid tfoods, etc.

[0043] In this respect, FIG. 1 illustrates the lid 26 engaged with the lower support member
24 such that the brewer head 16 is in the closed or locked position (also referred to as a brewing
position, first position, and/or second position herein). A jaw lock 176 includes an externally
accessible release button 172 which may be at or near the brewer head 16 and configured for
hand manipulation. To open the brewer head 16, a user presses or otherwise activates the release
button 172. Activation of the release button 172 selectively disengages the jaw lock 176 when
the brewer head 16 is in the closed position shown in FIG. 1. Once the release button 172 is
pressed, so long as the brewer head 16 is not in a preparation cycle or other operational mode
that prevents opening of the brewer head 16, the lid 26 is able to pivot away from the lower
support member 24 which allows access to the receptacle 30. In the position shown in FIG. 2, a

user may selectively insert or remove a beverage cartridge 32.

[0044] To close the brewer head 16, the user may again activate the release button 172,

and/or may push on the lid 26 to move the lid 26 closer to the lower support member 24. If the

12
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beverage brewer 10 senses a beverage cartridge 32 in the receptacle 30, or upon a user initiating
closure of the lid 26 and/or a preparation cycle, the jaw lock 176 may selectively lock during a
brew cycle and/or preparation cycle to prevent any liquid delivered by the beverage brewer 10
from being expelled by the beverage brewer 10 external to the receptacle located proximate to
the platen 14. In this respect, the contact between the lower support member 24 and the jaw lock

176 selectively holds the brewer head 16 closed as shown in FIG. 1.

[0045]  The beverage brewer 10 also comprises an inlet nozzle 44 that generally extends
downwardly out from underneath the lid 26, as shown within the brewer head 16. The inlet
nozzle 44 is coupled to, e.g., in fluid communication with, a conduit system, e.g., the pump 134,
for injecting at least a first fluid, such as turbulent or laminar hot water and steam, a liquid such
as water and/or milk, or other gas and/or other liquid in a fluid or semi-fluid form, into the
beverage cartridge 32 through the inlet nozzle 44. Although described as the inlet nozzle 44
herein, the inlet nozzle 44 may be a needle, spine, spout, spigot, jet, projection, spike, and/or

other inlet means for delivering the at least first fluid to a beverage medium 78.

Preparation Cycle for Making Beverages

[0046] FIG. 3 is an enlarged front view of the brewer head taken about circle 6 in FIG. 2,
further illustrating rotation or spinning motion of an inlet nozzle in an aspect of the present

disclosure.

[0047]  As mentioned above, to prepare the beverage brewer 10 for a brew cycle (also
referred to a preparation cycle), the lid 26 is moved from a closed position (shown in FIG. 1) to
an open position (shown in FIG. 2). When in an open or first position, the beverage cartridge 32

can be inserted into and/or removed from the receptacle 30. The receptacle 30 is configured to

13
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selectively receive and accept the beverage cartridge 32 within the receptacle 30 of the brewer
head 16 when the brewer head 16 is in the open position shown in FIG. 2. The beverage
cartridge 32 generally comprises a sealed container including an outer surface and an inner
volume or chamber, although the beverage cartridge 32 can also include unsealed containers. A
beverage medium 78, such as coffee, tea, soup, chocolate, etc., is contained within the inner

volume of the beverage cartridge 32.

[0048]  The lid 24 of the beverage brewer 10 may comprise an encapsulation cap 46
having a diameter sized for at least partial slide-fit insertion over the receptacle 30 to encapsulate
and retain the beverage cartridge 32 therebetween. The beverage cartridge 32 may thus be held
in a substantially stationary position with respect to the beverage brewer 10 device while the
brewer head 16 is in the closed position, although it is understood that the beverage cartridge 32

can be held in a substantially stationary position via other means, and/or can be non-stationary.

[0049]  FIGS. 4A —4C illustrate a beverage cartridge that may be employed with the

beverage brewer in an aspect of the present disclosure.

[0050] It is understood that a beverage cartridge, such as the beverage cartridge 32, is not
required for operation of systems and methods according to the present disclosure. A beverage
cartridge 32 may be employed within an aspect of the present disclosure. Further, other types of
containers or uncontained mediums can also be used in embodiments of the present invention,
such as soft pods, sealed or unsealed packets containing a liquid medium (e.g., cotfee grounds),
tea bags, grounds or leaves, etc. Beverage cartridge 32 may allow for easier brewing or making
of beverages. Beverage cartridge 32 may comprise an outer surface 48 and an inner chamber 50.

Beverage medium 78 may be contained or otherwise located within the inner chamber 50 (also

14
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referred to as an inner volume herein) of the beverage cartridge 32. Other features, such as a
filter, etc., may also be included in the inner chamber 50 of the beverage cartridge 32, to filter
coffee grounds, tea leaves, etc., that may be part of the beverage medium 78 not desired in a final

beverage or liquid.

[0051] FIG. 4A illustrates an open or exposed inner chamber 50. As shown in FIG. 4B,
beverage cartridge 32 may also comprise a cover 49. Cover 49 may comprise foil or other
material to seal the beverage cartridge 32 from external environments that may be deleterious to
the beverage medium 78 in the inner chamber 50. As such, beverage cartridge 32 may be sealed
against air, water, or other external hazards until one or more entry points are made to access the
inner chamber 50. Beverage cartridges 32, such as those that comprise a cover 49 and/or
comprise one or more sealed inner chambers 50, may use a needle or other instrument, such as
inlet nozzle 44, to direct a fluid into and/or out of the inner chamber(s) 50 of the beverage
cartridge 32. Beverage cartridge 32 also comprises a height 51, also referred to as a vertical
height herein. It is understood that while the beverage cartridge 32 is a sealed container, many

different types of cartridges and/or mediums can be used.

[0052]  FIG. 4C illustrates an aspect of the present disclosure where the beverage cartridge
32 is accessed by the inlet nozzle 44 and/or the outlet conduit 400. The outlet conduit 400 is
coupled to the brewer head 16, and is selectively coupled to the beverage cartridge 32 when the
brewer head 16 is in a certain position. The outlet conduit 400 can comprise a point 402 that,
when the lid 26 is pushed downward toward the lower support member 24 or the lid 26 is
otherwise closed as shown by arrow 404, the beverage cartridge 32 is pressed onto the point 402,

and the outlet conduit 400 now has access to the inner chamber 50 of the beverage cartridge 32.
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Alternatively, the beverage cartridge 32 may be pressed onto the point 402 upon user placement
of the beverage cartridge 32 into the brewer head receptacle 30. Many different embodiments are
possible as would be understood by one of skill in the art, and it is also contemplated that an
outlet conduit according to the present invention can access a medium, such as a medium within

a beverage cartridge, with or without a point 402.

[0053]  The lid 26 can be pushed downward toward the lower support member 24 such
that the inlet nozzle 44 is placed proximate the beverage medium 78, and in some embodiments,
at least below a level of the height 51 of the beverage cartridge 32. In one such system and
method according to the disclosure, the lid 26 is pushed downward toward the lower support
member 24 and/or is closed, e.g., such that the lid 26 is locked and/or otherwise sealed against
the lower support member 24 as shown in FIG. 1. In embodiments where the beverage medium
78 is contained in a soft pod, bag, filter, or other device where beverage cartridge 32 is not used,
the inlet nozzle 44 may be placed proximate to the beverage medium 78 to direct the fluid from
the flow port 74 toward the beverage medium 78. In embodiments where the beverage cartridge
32 comprises a cover 49, the inlet nozzle 44 may pierce the beverage cartridge 32, either through
the cover 49 or through another portion of the outer surface 48, which provides the flow port 74
with access to the inner chamber 50 of the beverage cartridge 32. Where the beverage cartridge
32 is open, e.g., does not comprise cover 49 or the beverage medium is otherwise accessible to
the inlet nozzle 44 without breaking or puncturing beverage cartridge 32, the inlet nozzle 44 may
be placed proximate to the beverage medium 78 in the beverage cartridge 32. The proximate
placement of inlet nozzle 44 to the beverage medium 78 includes the inlet nozzle 44 being
partially or fully immersed in the beverage medium 78 as well as being maintained at a level

above and/or near a top of the beverage medium 78, whether or not the beverage medium 78 is
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contained in a beverage cartridge 32. In an aspect of the present disclosure, the inlet nozzle 44
pierces the beverage cartridge 32 approximately on a center line 406 of the beverage cartridge
32, e.g., through the cover 49, although it is understood that, in other embodiments, an inlet
nozzle 44 may puncture the beverage cartridge 32 in off-center locations or other locations of the
outer surface 48 of the beverage cartridge 32. At a desired time, the inlet nozzle 44 may be
rotated as shown by arrow 408 while coupled to the inner chamber 50. In such situations, the
beverage cartridge may be substantially stationary with respect to the beverage brewer 10, as
motion of both the inlet nozzle 44 and the beverage cartridge 32 may result in fluid from the
beverage cartridge 32 being directed somewhere other than the outlet conduit 400. However, in
other embodiments, it may be desirable to move both the inlet nozzle 44 and the beverage
cartridge 32, e.g., simultaneously. For many applications, delivery of fluid from the beverage

cartridge somewhere other than outlet conduit 400 is undesired.

Operation of the Beverage Brewer

[0054] FIG. 5 is a cross-sectional view of the brewer head taken about the line 7-7 in FIG.

2 in an aspect of the present disclosure.

[0055] FIG. 5 illustrates at least some of the internal fluid, e.g., water, steam, etc., flow
paths in the beverage brewer 10 that pass through the brewer head 16, the inlet nozzle 44, and a
plurality of flow ports 74, and into the inner chamber 50 of a container-based beverage cartridge
32. As described with respect to FIG. 4C, When the lid 26 is pivoted to the closed position
shown in FIG. 1, the inlet nozzle 44 is correspondingly moved into a position to puncture or
otherwise pass through an outer surface 48 of the beverage cartridge 32 and extend down into an

inner beverage medium-filled chamber 50 of the beverage cartridge 32.
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[0056] When the brewer head 16 is in the closed position, the inlet nozzle 44 may be
rotated by a motor 52 or other means coupled to the inlet nozzle 44 for at least a portion of the
time while fluid is being delivered to the inner volume of the sealed container or for at least a
portion of the time that the beverage brewer 10 is in the closed position. The same or different
motor or means may also selectively vertically move or position the inlet nozzle 44 with respect

to the beverage cartridge 32 and/or the beverage medium 78.

[0057]  The inlet nozzle 44 in accordance with an aspect of the present disclosure may
comprise a blunt or rounded nose 54 that force pierces the surface 48 to permit entry of the inlet
nozzle 44 into the interior of the beverage cartridge 32. The nose of the inlet nozzle 44 may be
sharpened, e.g., with jagged edges, having a point on the inlet nozzle 44, etc., to make the
piercing of the outer surface 48 easier, but such a sharp or jagged edge may be less desirable
since such an embodiment carries an inherently higher risk of user injury when the inlet nozzle

44 is exposed to the user as shown in FIG. 2.

[0058]  The brewer head 16 may further include a gasket 56 having a concentric aperture
with an inner diameter sized to snugly slide-fit around the exterior surface diameter of the inlet
nozzle 44. The gasket 56 may be made from any sealing material, e.g., rubber, silicone, other
food-safe materials, etc. In an aspect of the present disclosure, FIG. 5 shows the gasket 56 with a
generally larger mushroom-shaped head 58 forming a ledge or step 60 that has a relatively
smaller diameter neck 62 including an outer diameter sized for snug slide-fit reception into a
corresponding aperture 64 in the brewer head 16 permitting extension of the inlet nozzle 44 into

the beverage cartridge 32. In this respect, the gasket 56 pressure seals the inlet nozzle 44 relative
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to the interior of the brewer head 16 and related hot water conduit system. Other shaped gaskets

are possible within the scope of the present disclosure.

[0059] A fluid conduit 66 (also referred to as a hot water conduit 66 herein) terminates at
an upper end 68 of the inlet nozzle 44 and is generally aligned with an inlet channel 70 bored
into the exterior diameter of the inlet nozzle 44. The inlet channel is coupled to, e.g., in fluid
communication with, a central shaft 72 that channels fluid water from the upper end 68 toward
the nose 54 and out through one or more flow ports 74. O-rings 76, 76’ may be positioned on
each side of the inlet channel 70 to assist in minimizing leakage from pressurized fluid leaving

the fluid conduit 66 for flow into the inlet channel 70.

[0060]  The inlet channel 70 may be a reduced diameter bore that remains coupled with
the fluid conduit 66 during the preparation cycle, and may remain coupled to the fluid conduit 66
while the inlet nozzle 44 spins or rotates within the beverage cartridge 32. As such, any fluid
delivered to the beverage cartridge 32 through the inlet nozzle 44 while the inlet nozzle 44 is
spinning or rotating may cause the beverage medium 78 to move as described herein.
Accordingly, in this arrangement, a motor 52 couples to the upper end 68 and rotates or spins the
inlet nozzle 44 during a brew cycle to rotate or spin the one or more flow ports 74 within the
beverage cartridge 32 to more thoroughly mix the fluid delivered through inlet nozzle 44 with
the beverage medium 78. A secondary fluid, comprising a mixture of the fluid delivered through
the inlet nozzle 44 and a portion of the beverage medium 78, is thus created during the
preparation cycle. The secondary fluid may be, for example, coffee, tea, etc., where the
secondary fluid does not include, or includes only limited, solids from the beverage medium 78 (

e.g., coffee grounds, tea leaves, etc.). In other words, some of the beverage medium 78 may
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remain in the beverage cartridge 32 after mixture with the fluid delivered through the inlet nozzle
44, whether or not the inlet nozzle 44 is rotated or otherwise moved while coupled to the inner
chamber of the beverage cartridge 32. This secondary fluid may be referred to as a “fluidized

mixture” herein.

[0061] The embodiment of the present disclosure shown in FIG. 5 illustrates four flow
ports 74, but the inlet nozzle 44 may have as few as one flow port 74 or more than four flow
ports 74 without departing from the scope of the present disclosure. The ports 74 may be
structured or otherwise designed to inject fluid (e.g., hot water) into the beverage cartridge 32 in
a variety of different ways, including an upward stream or spray and/or a downward stream or
spray. Rotational movement of the inlet nozzle 44 and the injection stream or spray of hot water
from the nozzle 44 may create a fluidized mixture of hot water and coffee within the interior of
the beverage cartridge 32. As such, an aspect of the beverage brewer of the present disclosure
described herein helps minimize channeling and/or overexposure of beverage medium (e.g.,
coffee grounds) during the preparation cycle. At least with respect to coffee, this may
substantially reduce unwanted flavors and/or tastes, such as the bitter taste often associated with
single-serve coffee brewers. Further, rotation of the inlet nozzle 44 within the beverage medium
78 in an aspect of the present disclosure may also produce a noticeable layer of coffee crema
after the brewed coffee dispenses from the brewer head 16 into the receptacle (e.g., mug, cup,

etc.) proximate the platen 14.

Nozzle Rotation

[0062] FIG. 6 is a top view of the brewer head, illustrating a motor for rotating the inlet

nozzle in accordance with an aspect of the present disclosure.
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[0063] From the perspective of FIG. 6, the top view of the brewer head 16 illustrates a top
mounted motor 52 that may be used to rotate the inlet nozzle 44 (which is located opposite the
view shown in FIG. 6) 360 degrees at a constant speed (typically measured in revolutions per
minute, or RPMs) or at variable speeds (e.g., higher RPMs when the brew cycle first initiates and
relatively slower RPMs closer to the end of the brew cycle, or vice versa). Alternatively, the
motor 52 may only partially rotate or pivot the inlet nozzle 44 (e.g., 300 degrees), then stop and
reverse rotation (e.g., an opposite 300 degrees). This same or similar partial rotational feature

may also be accomplished through use of a solenoid (not shown), as opposed to the motor 52.

[0064] The motor 52 is shown next to the entry point of the hot water conduit 66. In this
embodiment, hot water flow to the brewer head 16 may be regulated by a solenoid 83. FIG. 6
also illustrates the extension spring 45 coupled within the interior of the lid 26, which urges the
lid 26 to pivot from the closed position shown in FIG. 1 to the open position shown in FIG. 2

when the jaw clip 36 is released.

[0065]  For example, and not by way of limitation, the inlet nozzle 44 may rotate at
variable speeds within a brew cycle, or may rotate at a constant speed for part of a brew cycle
and for another portion of the brew cycle the inlet nozzle 44 may rotate at variable speeds or in a
different direction. As discussed herein, the present disclosure also envisions that the inlet
nozzle 44 may do more than rotate about its own central axis; the inlet nozzle 44 may oscillate,
nutate, rotate about a non-central axis such as an axis remote from the inlet nozzle 44 itself, or
otherwise move within the brewer head 16 (including combinations of the movements mentioned
above), whether or not the inlet nozzle 44 is inserted into the beverage cartridge 32, at least in

part to agitate, move, or otherwise assist in the infusion of the fluids from the inlet nozzle 44
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with the beverage medium 78. The inlet nozzle 44 may be moved, rotated, nutated, oscillated,
vibrated, or subjected to any combination of various motions based on the brew cycle duration,
type of beverage cartridge 32, water temperature, or other factors as desired to create a desired

mixture of the beverage medium 78 with one or more fluids delivered through the inlet nozzle

44,

[0066]  Further, a “rotation” may only be a partial rotation, rotation or motion in a
ditferent direction, or movement about one or more different axes of the inlet nozzle 44 or about
an axis of another device (e.g., the motor 52) of the beverage system 10. The present disclosure
also envisions various methods for moving the inlet nozzle 44. As described with respect to FIG.
8, the inlet nozzle 44 may be attached to a motor 52, and thus the inlet nozzle 44 is rotated as the
motor 52 is energized. However, the inlet nozzle 44 may be stationary and attached to another
device that is part of the beverage system that moves. In this particular embodiment, the inlet
nozzle 44 may move with respect to the beverage medium 78, the inner chamber 50, and/or the
beverage cartridge 32. In one such embodiment, the beverage cartridge 32 is substantially

stationary relative to the beverage brewer 10.

Inlet Nozzle Configurations

[0067] FIG. 7 is a cross-sectional view of an inlet nozzle in an aspect of the present

disclosure.

[0068] FIG. 7 illustrates a pressurized fluid flow 84, e.g., hot water, steam, or other fluids
as provided by a pump or other pressure source internal or external to beverage brewer 10,
flowing through the interior of the inlet nozzle 44 toward the nose 54. In this embodiment, the

pressurized hot water flow 84 contacts an angled or concave interior portion of the nose 54 as
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shown and is ¢jected out therefrom as the stream or spray 80 through one or more of the flow
ports 74, In this respect, a person of ordinary skill in the art will readily recognize that the
interior of the nose 54 can be shaped as desired to obtain the desired direction and intensity of
directional outtlow or spray 80. The inlet nozzle 44 may rotate about its axis, or otherwise move,
such that the stream or spray 80 fluidizes and rotates the beverage medium 78 (e.g., ground

coffee) in the beverage cartridge 32.

[0069] FIG. 8 is another cross-sectional view of an inlet nozzle in accordance with

another aspect of the present disclosure.

[0070] FIG. 8 illustrates an embodiment wherein the shaft of the inlet nozzle 44 is
stationary and includes a spinning or rotating platform 86 designed to disperse the incoming flow
84 into the aforementioned stream or spray 80. In this embodiment, the platform 86 may include
a shaft 88 coupled to the motor 52 and driven at a constant or variable rate (RPM) to attain
substantial rotational fluidized mixture of the hot water and beverage medium 78 in the beverage
cartridge 32. The platform may be coupled to the nose 54 if desired. The platform 86 may also

have serrations or other surface features to disperse the incoming flow 84 as desired.

[0071]  FIG. 9 is another cross-sectional view of an inlet nozzle in accordance with an

aspect of the present disclosure.

[0072]  Asshown in FIG. 9, a modified platform 86° may include one or more straight or
angled fans or blades 90 attached or otherwise extending therefrom and configured to be
hydraulically driven by the pressurized fluid flow 84 travelling through the interior of the inlet
nozzle 44. In this embodiment, the fluid flow 84 contacts the blades 90 and causes the modified

platform 86’ to spin or rotate about its shaft 88’ in a comparable manner as if driven by the
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motor 52 in response to the fluid flow 84 contacting the blades 90. This embodiment may be
employed as a mechanism for saving energy and/or cost related to the installation, use and power

requirements of the motor 52.

[0073] FIG. 10 is a cross-sectional view of an inlet nozzle in accordance with another

aspect of the present disclosure.

[0074]  FIG. 10 illustrates an aspect of the present disclosure wherein four flow ports 74
are positioned generally horizontal and perpendicular to the vertical length of the inlet nozzle 44
and generally opposite one another. The embodiment of the present disclosure illustrated in FIG.
10 provides for a stream or spray 80 exiting the inlet nozzle 44 that is generally tangential to the

inlet nozzle 44. More than or less than four flow ports 74 can be used.

[0075] FIG. 11 is another cross-sectional view of an inlet nozzle in accordance with an

aspect of the present disclosure.

[0076]  FIG. 11 illustrates an alternative embodiment wherein four flow ports 74"’
channel the fluid flow 84 out from the inlet nozzle 44 at an acute angle. The discharge angle
from the inlet nozzle may vary between the generally tangential flow (e.g., 90 degree turn)
shown in FIG. 9 and near parallel flow (e.g., on the order of 5 or 10 degrees) as shown in FIG. 11
(not to scale). The discharge angle of the flow ports could, of course, be the reverse of the acute
angles shown in FIG. 11, or at any desired angle with respect to the inlet nozzle 44. As shown in
FIG. 11, the inlet nozzle 44 produces a downwardly projecting stream or spray of incoming fluid
flow 84 into the beverage cartridge 32. Rotation or other movement of the inlet nozzle 44 then

changes location that the discharge from the inlet nozzle 44 contacts the inner chamber 50 of the
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beverage cartridge 32, which may aid in the fluidization of the beverage medium 78 in the inner

chamber.

[0077]  FIGS. 12 and 13 are cross-sectional views of inlet nozzles in accordance with

various aspects of the present disclosure.

[0078] FIG. 12 illustrates one embodiment of the present disclosure wherein a plurality
of flow ports 74’ are oriented to direct the stream or spray 80 in an upward manner at angles
larger than 90 degrees relative to the incoming flow 84, and upwards of 170 or 175 degrees
relative to the incoming fluid flow 84. Other angles of stream or spray 80 are possible within the

scope of the present disclosure.

[0079] As shown in FIG. 13, the inlet nozzle 44 could include a mixture of the flow
ports 74-74°""". FIG. 13 illustrates an inlet nozzle 44 comprising horizontal flow ports 74 that
produce tangential outward flow of the stream or spray 80, the downwardly facing or acute flow
ports 74" that direct the stream or spray 80 in a downward or acute manner relative to the
incoming fluid flow 84, and upwardly facing or obtuse flow ports 74°*’’ that direct the stream or
spray 80 in an upward or obtuse manner relative to the incoming fluid flow 84. Of course, each
of the flow ports 74-74’">” can be mixed and matched as desired along the length of the inlet
nozzle 44 or the nose 54 to attain the desired outward flow of fluid to adequately mix and
fluidize the beverage medium 78 within the beverage cartridge 32 during the preparation cycle.
The pressure delivered to the flow ports 74-74°°°" can also be constant or variable during the

course of the preparation cycle.

[0080] The beverage brewer 10 may initiate incoming fluid flow 84 through the inlet

nozzle 44 prior to rotation or movement of the inlet nozzle 44 to prevent clogging any of the

25



WO 2016/057116 PCT/US2015/045146

flow ports 74-74"""" at the start of the preparation cycle. In some embodiments, the flow ports
74-74>""° may be of a shape and size such that they may collect beverage medium 78 as the inlet
nozzle 44 spins, similar to a scoop or receptacle. The collected beverage medium 78 may
occlude the flow ports 74-74°°"’, thereby substantially occluding or otherwise preventing fluid
from adequately exiting the inlet nozzle 44. Initiating fluid flow 84 may allow the pressurized
fluid 84 to establish an exit stream that otherwise prevents beverage medium 78 from entering
the flow ports 74-74°"°’, to substantially reduce or eliminate the potential for the beverage
medium 78 to block any one of the flow ports 74-74°>"". Similarly, the beverage brewer 10 may
stop rotation of the inlet nozzle 44 before stopping the flow of fluid flow 84 water through any of
the flow ports 74-74°""’ to flush any beverage medium 78 away from the flow ports 74-74°""" at
the end of the preparation cycle. In some embodiments, the delay after fluid flow exiting the inlet
nozzle 44 and the before the beginning of inlet nozzle 44 movement can be a non-zero time of
less than two seconds. In another embodiment this time is 0.1 to 1.0 second, and in another
embodiment this time is 0.5 second. Similarly, in some embodiments, the delay between
cessation of inlet nozzle 44 movement and the cessation of fluid flow can be a non-zero time of
less than two seconds; 0.1 to 1.0 second; and/or 0.5 second. Under certain circumstances, this
goal can be achieved by beginning fluid flow and inlet nozzle 44 movement simulitaneously.
Additionally, it may be advantageous to initiate fluid flow when the flow ports 74-74°""" are at a
position above the beverage medium 78 (e.g., before the flow ports 74-74°""" are in contact with
the beverage medium 78), and then move the inlet nozzle 44 into contact with the beverage
medium 78 and/or move the inlet nozzle 44 to a position proximate to the beverage medium 78

after flow has begun.
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[0081] FIG. 14 is an alternative cross-sectional view of the inlet nozzle in accordance

with an aspect of the present disclosure.

[0082] FIG. 14 illustrates an embodiment wherein the flow ports are elongated and form
one or more exit channels 92. The exit channels 92 may be particularly configured to attain a
wider or open flow of the stream or spray 80 as shown in FIG. 14. The elongated channel 92
may track the vertical height 51 (shown in FIG. 4B) of the beverage cartridge 32 by as little as
50% of the vertical height 51 and by as much as 95% of the vertical height 51, although
embodiments of less than 50% and above 95% are contemplated. The elongated channels 92
may be centered within the inner chamber 50, but the channels 92 may also be at a staggered
height relative to the beverage cartridge 32 sidewalls, or staggered relative to each other if more
than one channel 92 is configured in the inlet nozzle 44. In an embodiment as shown in FIG.
14, the elongated channel 92 may be able to better disperse fluid flow 84, e.g., laminar or
turbulent hot water, into the inner chamber 50 such as, e.g., when the inlet nozzle 44 rotates,

spins, or otherwise moves within the beverage cartridge 32.

[0083] FIG. 15 is another cross-sectional view of the inlet nozzle in accordance with an

aspect of the present disclosure.

[0084]  As shown in FIG. 15, the flow port of the inlet nozzle 44 may be in the form of a
downwardly extending spiral channel 94 that generally tracks the outer periphery of the inlet
nozzle 44. The number and orientation of the flow ports 74-74’""", the elongated channels 92
and the spiral channel 94 may be mixed and matched as desired in a given beverage brewer 10 to
obtain the desired stream or spray 80 exiting the inlet nozzle 44. For example, and not by way of

limitation, the flow ports 74-74"""" or the channels 92, 94 could be staggered, positioned opposite
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one another, or positioned at various angles (e.g., every 30, 60 or 90 degrees) along a given inlet

nozzle 44.

[0085] FIG. 16 is a cross-sectional view illustrating an inlet nozzle in accordance with an

aspect of the present disclosure.

[0086]  FIG. 16 illustrates an embodiment of the inlet nozzle 44, including at least one,
and in the embodiment illustrated in FIG. 16, a plurality of serrations 178 disposed or otherwise
formed along the outer periphery of the inlet nozzle 44 for agitating the beverage medium 78 in
the cartridge 32. The serrations 178 preferably act as paddles that stir or otherwise move the
beverage medium 78 and heated water in the beverage cartridge 32 during the preparation cycle.
Such agitation with the serrations 178 may enhance fluidized mixing of the beverage medium 78
with the incoming fluid flow 84, which may provide a more homogeneous wetting and/or
heating of the beverage medium 78 and more consistent flavor extraction. The serrations 178
may be any shape known in the art (e.g., rectangular, triangular, hemispherical, blade-shaped,
etc.). Moreover, the serrations 178 may extend outwardly from the periphery of the inlet nozzle
44 or may be cut into the periphery thereof. The periphery of the inlet nozzle 44 may also be
smooth, or may comprise some smooth portions and some serrations 178 as desired to produce a
destred flow of incoming fluid flow 84 with the beverage medium 78 and/or a desired agitation

or extraction of tlavors from beverage medium 78.

[0087] Any combination of the flow ports, channels, and/or serrations shown in FIGS. 7

through 16 is possible with a moving inlet nozzle 44 within the scope of the present disclosure.

Additional and/or Alternate Nozzle Movement
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[0088]  FIG. 17 illustrates a cross-sectional view of the brewer head in an aspect of the

present disclosure.

[0089]  FIG. 17 illustrates another embodiment where the inlet nozzle 44 vertically
oscillates instead of, or in addition to, spinning and/or rotating. The beverage brewer 10 may
comprise an inlet nozzle solenoid 174 that causes the inlet nozzle 44 to vertically oscillate as
generally illustrated in FIG. 17. The inlet nozzle 44 slidably or otherwise couples to the lid 26
and is generally spring biased in an upper position. The solenoid 174 may extend an oscillation
shaft 176 down into contact with the inlet nozzle 44, thereby forcing the inlet nozzle 44

downwardly against the return force of the spring and into an extended position.

[0090] The solenoid 174 then retracts the oscillation shaft 176, and the spring-bias returns
the inlet nozzle 44 to the upper position. The beverage brewer 10 may pulse the solenoid 174,
thereby causing the inlet nozzle 44 to move up and down at a predetermined or desired rate. In
one embodiment, the inlet nozzle 44 may move up and down at a rate of 50-70 Hertz, such as a
rate of 60 Hertz, as 60 Hertz is the frequency used for power delivery in the United States,
thereby simplifying the coupling of the solenoid 174 to a frequency source. The inlet nozzle 44
may vertically oscillate at any rate within the scope of the present disclosure, and the vertical
oscillation rate may change during the course of a brew cycle. The beverage brewer 10 may
alternately use a cam or other means to vertically oscillate the inlet nozzle 44 in accordance with
the embodiments described herein. In another alternative embodiment, the inlet nozzle 44 may
also simultaneously vertically oscillate and rotate, as described above, at least in part to assist in
the agitation or movement of beverage medium 78. Indeed, many different combinations of inlet

nozzle 44 movement as described herein are possible.
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Processor Control of Beverage Brewer

[0091]  FIG. 18 illustrates a block diagram of a beverage brewer in accordance with an

aspect of the present disclosure.

[0092]  Beverage brewer 10, as shown in dashed lines in FIG. 18, may be coupled to a
fluid source 500. The fluid source 500 may be a reservoir that is included within and/or attached
to a beverage brewer 10, but such a fluid source may also be the water supply for a home or
building, a filtered water supply, a carbon dioxide (CO;) line, or other fluid source as desired.

Further, more than one fluid source 500 may be coupled to the beverage brewer 10.

[0093] A pump 502 is coupled to the tluid source 500. The pump may provide pressure to
the fluid 504 within the beverage brewer 10, such that the pump 500 delivers the fluid 504, e.g.,
water, milk, COg, etc., at a desired, known, and/or predetermined pressure to the remainder of the

beverage brewer 10.

[0094]  The pump 502 is coupled to a heater 506, and delivers fluid 504 to heater 506 for
those fluids 504 that may need to be heated prior to delivery to the beverage cartridge 32. Heater
506 heats (or optionally cools) the fluid 504 as desired. Heater 506, when employed by the

beverage brewer 10, delivers the heated or otherwise processed fluid 504 to the inlet nozzle 44.

[0095]  When the brewer head 16 is in the proper position (i.e., the closed position shown
in FIG. 1), at least a portion of the inlet nozzle 44 is coupled to the inner chamber 50 of the
beverage cartridge 44. Fluid 504 that is delivered to the inlet nozzle 44 may then be delivered to

the inner chamber of the beverage cartridge 32.
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[0096]  During at least a portion of the time that the brewer head 16 is in the closed
position, motor 52 and/or other means within beverage brewer 10, may spin, rotate, nutate,
vibrate, oscillate, or otherwise move inlet nozzle 44, such as the movements previously
described. Fluid 504 delivered through the moving inlet nozzle 44 may then move the beverage
medium 78 (as shown in FIGS. 5 and 16) to assist in the fluidizing and/or mixture of fluid 504

with beverage medium 78.

[0097]  The outlet conduit 400 is also coupled to the inner chamber 50 of the beverage
cartridge 32 when the brewer head is in the closed position. As such, as the fluidization of fluid
504 and beverage medium 78 occurs, a secondary fluid 508 is delivered from the inner chamber
50 of the beverage cartridge 32 to a receptacle 510, e.g., a coffee mug, glass, cup, or other
container that may be external to the beverage medium 10. The beverage brewer 10 may also
comprise receptacle 510, e.g., a carafe, etc., however, in many applications the receptacle

eventually is used externally to the beverage brewer 10.

[0098] The pump 502, motor 52, heater 506, brewer head 16, and, optionally, the fluid
source 500, are coupled to a processor 512. The processor 512 is further coupled, either
internally or externally, to a memory 514. The processor 512 provides computer-based control
of the pump 502, motor 52, and heater 506, and may control other components within beverage

brewer 10.

[0099]  For example, and not by way of limitation, the processor 512 may receive a signal
or other input from a sensor coupled to the fluid source 500, to indicate to the beverage brewer
10 that there is not enough fluid 504 available to brew a beverage. The processor 512 may then

prevent the beverage brewer 10 from initiating a preparation cycle for a beverage cartridge 32.
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[00100] Further, the processor 512 may sense a particular type of beverage cartridge 32
present in the brewer head 16. Once the type of beverage cartridge 32 is known, the processor
512 may provide different inputs to the pump 502, motor 52, heater 506, or other components in
the beverage brewer 10 to change one or more variables in the mixture of fluid 504 and the
beverage medium in the particular beverage cartridge 32. The processor 512 may increase or
decrease the speed of rotation of motor 52, may insert the inlet nozzle 44 turther into the
beverage container 32, provide pulsed or different types of current to the pump 502 and/or heater
506, or may change some path for the fluid 504 prior to introduction into the inner chamber 50 of
the beverage cartridge 32. Additionally, the processor 512 may select a particular kind of inlet
nozzle 44 motion or combination of motions based on the type of beverage cartridge 32 that is
sensed or a specific user input. These and/or other inputs to the processor 512 may cause the
processor 512 to access memory 514 to provide such instructions to various components of the

beverage brewer 10.

Process Flow

[00101] FIG. 19 is a process diagram 1900 illustrating possible steps used in an

embodiment of the present disclosure.

[00102] Block 1902 illustrates configuring a beverage head comprising a receptacle to
selectively receive a sealed container when the beverage head is in a first position (e.g., open).
Block 1904 illustrates configuring an inlet nozzle to pass through an outer surface of the sealed
container and coupling at least a portion of the inlet nozzle to an inner volume of the sealed
container when the beverage head is in a second position (e.g., closed). Block 1906 illustrates

maintaining the beverage container substantially stationary with respect to the single-serve
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beverage device while the beverage head is in the second position. Block 1908 illustrates
delivering at least a first fluid to a beverage medium in the inner volume of the sealed container
through the inlet nozzle. Block 1910 illustrates selectively rotating the inlet nozzle with respect
to the beverage medium while the inlet nozzle is passed through the outer surface of the sealed
container and coupled to the inner volume of the sealed container, and when the at least first
fluid is being delivered to the inner volume of the sealed container for at least a portion of a time
that the beverage head is in the second position. Block 1912 illustrates creating an at least
second fluid comprising at least a portion of the at least first fluid and at least a portion of the
quantity of beverage medium during operation of the single-serve beverage making device.
Block 1914 illustrates coupling an outlet conduit to the inner volume of the sealed container of
beverage medium. Block 1916 illustrates directing at least a portion of the second fluid through

the outlet conduit to a receptacle external to the beverage head.

[00103] FIG. 20 illustrates an inlet nozzle in accordance with an aspect of the present

disclosure,

[00104] In an aspect of the present disclosure, pump 502 may direct fluid 2000, which may
be one or more fluids, to one or more conduits 2002-2008 at specified times. As an example,
and not by way of limitation, pump 502 may deliver fluid 2000 to conduit 2002 for a first time
period, then discontinue delivery of fluid 2000 to conduit 2002 and begin delivering fluid 2000
to conduit 2004 for a second time period. It is also understood that delivery of the fluid 2000 to
different conduits may overlap; for example, delivery of the fluid 2000 to conduit 2002 may end
after delivery of fluid to another conduit, e.g. the conduit 2004, has begun. By alternating or

staggering the tflow of fluid 2000 to different conduits 2002-2008 during different time periods,
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fluid 2000 may be selectively delivered through channels 2010-2016 in inlet nozzle 44 to flow
ports 74a-74b. Flow port 74a is shown in phantom lines to indicate that flow port 74a is on a
surface not visible from the perspective of FIG. 20. Further, flow ports 74b and 74d are shown
as being approximately in the plane of perspective of FIG. 20, and flow port 74¢ is shown as
facing the perspective plane of FIG. 20. There may be fewer or additional flow ports 74a-d, and
the flow ports 74a-d may be at any angle, location, or orientation with respect to each other or

with respect to the inlet nozzle 44 without departing from the scope of the present disclosure.

[00105] As the fluid 2000 is selectively delivered to one or more of flow ports 74a-74b, a
sequence of fluid flows 2018-2024 may be created. Although a sequence of fluid flows 2018-
2024 may be sequential, e.g., first fluid flow 2018, then fluid flow 2020, then fluid flow 2022,
then fluid flow 2024 (also referred to as a “chaser” sequence), any sequence of fluid flows 2018-
2024 including but not limited to exclusive and/or overlapping fluid flows may be employed

within the scope of the present disclosure.

[00106] The sequencing of fluid flows 2018-2024 may be obtained by, for example, pump
502 comprising and/or being coupled to a manifold that has a rotating or movable plenum that
selectively directs the fluid 2000 to one or more of the conduits 2002-2008. Other means for
obtaining selective delivery of fluid 2000 to one or more of the conduits 2002-2008 are possible

within the scope of the present disclosure.

[00107] With or without rotating or otherwise moving the inlet nozzle 44, the fluid flows
2018-2024, through sequencing, upon introduction or proximity to beverage cartridge 32 and/or
beverage medium 78 as shown by arrow 2026, may create a fluid flow, agitation, or other

movement of beverage medium 78 with the fluid tflows 2018-2024. Further, control of the
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sequencing of fluid flows 2018-2024 may be performed by processor 412, and the speed, order,
and pressure of fluid flows 2018-2024 may be varied or constant during a preparation cycle, or
may be combined with rotational, vibrational, and/or other motion of inlet nozzle 44 to create a
preferred time, concentration, and/or other mixture or agitation of fluid 2000 with beverage
medium 78. The control of the order, speed, and pressure of fluid flows 2018-2024 may also be
based on other factors, such as the type of beverage medium 78, the presence or absence of a
beverage cartridge 32, the presence or absence of a cover 49 on the beverage cartridge 32,

manual inputs or overrides to the beverage brewer 10, or other factors.

[00108] The memory 514 may be implemented in firmware and/or software
implementation. The firmware and/or software implementation methodologies may be
implemented with modules (e.g., procedures, functions, and so on) that perform the functions
described herein. A machine-readable medium tangibly embodying instructions may be used in
implementing the methodologies described herein. For example, software codes may be stored
in a memory (e.g., memory 514) and executed by a processor unit (e.g., processor 512). Memory
may be implemented within the processor unit or external to the processor unit. As used herein,
the term “memory” refers to types of long term, short term, volatile, nonvolatile, or other
memory and is not to be limited to a particular type of memory or number of memories, or type

of media upon which memory is stored.

[00109] If implemented in firmware and/or software, the functions may be stored as one or
more instructions or code on a computer-readable medium. Examples include computer-
readable media encoded with a data structure and computer-readable media encoded with a

computer program. Computer-readable media includes physical computer storage media. A
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storage medium may be an available medium that can be accessed by a computer. By way of
example, and not limitation, such computer-readable media can include RAM, ROM, EEPROM,
CD-ROM or other optical disk storage, magnetic disk storage or other magnetic storage devices,
or other medium that can be used to store desired program code in the form of instructions or
data structures and that can be accessed by a computer; disk and disc, as used herein, includes
compact disc (CD), laser disc, optical disc, digital versatile disc (DVD), floppy disk and Blu-ray
disc where disks usually reproduce data magnetically, while discs reproduce data optically with
lasers. Combinations of the above should also be included within the scope of computer-

readable media.

[00110] In addition to storage on computer readable medium, instructions and/or data may
be provided as signals on transmission media included in a communication apparatus. For
example, a communication apparatus may include a transceiver having signals indicative of
instructions and data. The instructions and data are configured to cause one or more processors

to implement the functions outlined in the claims.

[00111] Although the present disclosure and its advantages have been described in detail, it
should be understood that various changes, substitutions and alterations can be made herein
without departing from the technology of the disclosure as defined by the appended claims. For
example, relational terms, such as “above” and “below” are used with respect to brewers. Of
course, if the brewer is inverted, above becomes below, and vice versa. Additionally, if oriented
sideways, above and below may refer to sides of a brewer. Moreover, the scope of the present
application is not intended to be limited to the particular configurations of the process, machine,

manufacture, composition of matter, means, methods and steps described in the specification.
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As one of ordinary skill in the art will readily appreciate from the disclosure, processes,
machines, manufacture, compositions of matter, means, methods, or steps, presently existing or
later to be developed that perform substantially the same function or achieve substantially the
same result as the corresponding configurations described herein may be utilized according to
the present disclosure. Accordingly, the appended claims are intended to include within their

scope such processes, machines, manufacture, compositions of matter, means, methods, or steps.

[00112] Those of skill would further appreciate that the various illustrative logical blocks,
modules, circuits, and algorithm steps described in connection with the disclosure herein may be
implemented as electronic hardware, computer software, or combinations of both. To clearly
illustrate this interchangeability of hardware and software, various illustrative components,
blocks, modules, circuits, and steps have been described above generally in terms of their
functionality. Whether such functionality is implemented as hardware or sottware depends upon
the particular application and design constraints imposed on the overall system. Skilled artisans
may implement the described functionality in varying ways for each particular application, but
such implementation decisions should not be interpreted as causing a departure from the scope of

the present disclosure.

[00113] The various illustrative logical blocks, modules, and circuits described in
connection with the disclosure herein may be implemented or performed with a general-purpose
processor, a digital signal processor (DSP), an application specific integrated circuit (ASIC), a
field programmable gate array (FPGA) or other programmable logic device, discrete gate or
transistor logic, discrete hardware components, or any combination thereof designed to perform

the functions described herein. A general-purpose processor may be a microprocessor, but in the
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alternative, the processor may be any conventional processor, controller, microcontroller, or state
machine. A processor may also be implemented as a combination of computing devices, e.g., a
combination of a DSP and a microprocessor, multiple microprocessors, one or more

microprocessors in conjunction with a DSP core, or any other such configuration.

[00114] The steps of a method or algorithm described in connection with the disclosure
may be embodied directly in hardware, in a software module executed by a processor, orin a
combination of the two. A software module may reside in RAM, flash memory, ROM, EPROM,
EEPROM, registers, hard disk, a removable disk, a CD-ROM, or any other form of storage
medium known in the art. An exemplary storage medium is coupled to the processor such that
the processor can read information from, and write information to, the storage medium. In the
alternative, the storage medium may be integral to the processor. The processor and the storage
medium may reside in an ASIC. The ASIC may reside in a user terminal. In the alternative, the

processor and the storage medium may reside as discrete components in a user terminal.

[00115] In one or more exemplary designs, the functions described may be implemented in
hardware, software, firmware, or any combination thereof. If implemented in software, the
functions may be stored on or transmitted over as one or more instructions or code on a
computer-readable medium. Computer-readable media includes both computer storage media
and communication media including any medium that facilitates transfer of a computer program
from one place to another. A storage media may be any available media that can be accessed by
a general purpose or special purpose computer. By way of example, and not limitation, such
computer-readable media can include RAM, ROM, EEPROM, CD-ROM or other optical disk

storage, magnetic disk storage or other magnetic storage devices, or any other medium that can
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be used to carry or store specified program code means in the form of instructions or data
structures and that can be accessed by a general-purpose or special-purpose computer, or a
general-purpose or special-purpose processor. Also, any connection is properly termed a
computer-readable medium. For example, if the software is transmitted from a website, server,
or other remote source using a coaxial cable, fiber optic cable, twisted pair, digital subscriber line
(DSL), or wireless technologies such as infrared, radio, and microwave, then the coaxial cable,
fiber optic cable, twisted pair, DSL, or wireless technologies such as infrared, radio, and
microwave are included in the definition of medium. Disk and disc, as used herein, includes
compact disc (CD), laser disc, optical disc, digital versatile disc (DVD), floppy disk and Blu-ray
disc where disks usually reproduce data magnetically, while discs reproduce data optically with
lasers. Combinations of the above should also be included within the scope of computer-

readable media.

[00116] The description of the disclosure is provided to enable any person skilled in the art
to make or use the disclosure. Various modifications to the disclosure will be readily apparent to
those skilled in the art, and the generic principles defined herein may be applied to other
variations without departing from the spirit or scope of the disclosure. Thus, the disclosure is not
intended to be limited to the examples and designs described herein but is to be accorded the

widest scope consistent with the principles and novel features disclosed herein.

[00117] Although several embodiments have been described in detail for purposes of
illustration, various modifications may be made without departing from the scope and spirit of

the present disclosure. Accordingly, the disclosure is not to be limited by the examples presented
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herein, but is envisioned as encompassing the scope described in the appended claims and the

full range of equivalents of the appended claims.
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WHAT IS CLAIMED IS:

1. A single-serve beverage making device, comprising:
a pump; and
a beverage head coupled to the pump, the beverage head comprising:

a receptacle, in which the receptacle is configured to selectively receive a sealed
container within the receptacle of the beverage head when the beverage head is in a first
position, the sealed container comprising an outer surface and an inner volume, wherein
the sealed container is configured to contain a quantity of beverage medium within the
inner volume of the sealed container;

an inlet nozzle coupled to the beverage head, the inlet nozzle configured to pass
through the outer surface of the sealed container to couple at least a portion of the inlet
nozzle to the inner volume of the sealed container when the beverage head is in a second
position, the pump configured to deliver at least a first fluid to the quantity of beverage
medium in the inner volume of the sealed container in the receptacle of the beverage head
through the inlet nozzle while the beverage head is in the second position, such that an at
least second tluid comprising at least a portion of the at least first fluid and at least a
portion of the quantity of beverage medium is created during operation of the single-
serve beverage making device, the receptacle configured to maintain the sealed container
substantially stationary with respect to the single-serve beverage device while the
beverage head is in the second position; and

an outlet conduit, coupled to the beverage head and configured to be coupled to
the inner volume of the sealed container of beverage medium, in which the outlet conduit

is configured to direct at least a portion of the second fluid to a receptacle external to the
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beverage head, wherein the inlet nozzle is configured to selectively rotate with respect to
the beverage medium while the inlet nozzle is passed through the outer surface of the
sealed container and coupled to the inner volume of the sealed container and is
configured to selectively rotate for at least a portion of the time the at least first fluid is

being delivered to the inner volume of the sealed container.

2. The single-serve beverage making device of claim 1, in which the inlet nozzle is
configured to selectively vibrate while the inlet nozzle is passed through the outer surface of the
sealed container and in contact with the inner volume of the sealed container, the selective
vibration of the inlet nozzle occurring for at least a portion of the time when the at least first fluid

1s being delivered to the inner volume of the sealed container.

3. The single-serve beverage making device of claim 1, in which the rotation of the

inlet nozzle comprises a rotational motion in more than one direction of rotation.

4. The single-serve beverage making device of claim 1, in which the inlet nozzle
further comprises an outer shaft coupled to the outer surface of the sealed container and an inner

platform wherein the inner platform rotates with respect to the outer shaft.

5. The single-serve beverage making device of claim 1, in which the inlet nozzle
turther comprises at least one flow port, in which the at least one flow port is configured to assist

in the creation of the at least one second fluid.
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6. The single-serve beverage making device of claim 1, in which the inlet nozzle
further comprises at least one channel, the at least one channel configured to direct the at least

first fluid when the inlet nozzle is coupled to the inner chamber of the beverage container.

7. The single-serve beverage making device of claim 1, in which the inlet nozzle

further comprises at least one serration.

8. The single-serve beverage making device of claim 1, further comprising a
controller coupled to the inlet nozzle, in which the controller is configured to change a speed of
the rotation of the inlet nozzle while the inlet nozzle is passed through the outer surface of the
sealed container and in contact with the inner volume of the sealed container, the controller
configured to change the speed of the rotation of the inlet nozzle when the at least first fluid is

being delivered to the inner volume of the sealed container through the at least one flow port.

9. A single-serve beverage making device, comprising:
a pump; and
a beverage head coupled to the pump, the beverage head comprising:

a receptacle, in which the receptacle is configured to selectively receive a sealed
container within the receptacle of the beverage head when the beverage head is in a first
position, the sealed container comprising an outer surface and an inner volume, wherein
the sealed container is configured to contain a quantity of beverage medium within the
inner volume of the sealed container;

an inlet nozzle coupled to the beverage head, the inlet nozzle configured to pass

through the outer surface of the sealed container to couple at least a portion of the inlet
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nozzle to the inner volume of the sealed container when the beverage head is in a second
position, the pump configured to deliver at least a tirst fluid to the quantity of beverage
medium in the inner volume of the sealed container in the receptacle of the beverage head
through the inlet nozzle while the beverage head is in the second position, such that an at
least second fluid comprising at least a portion of the at least first fluid and at least a
portion of the quantity of beverage medium is created during operation of the single-
serve beverage making device, the receptacle configured to maintain the sealed container
substantially stationary with respect to the single-serve beverage device while the
beverage head is in the second position; and

an outlet conduit, coupled to the beverage head and configured to be coupled to
the inner volume of the sealed container of beverage medium, in which the outlet conduit
is configured to direct at least a portion of the second fluid to a receptacle external to the
beverage head, wherein the inlet nozzle is configured to selectively move with respect to
the beverage medium while the inlet nozzle is passed through the outer surface of the
sealed container and coupled to the inner volume of the sealed container and the inlet
nozzle is configured to selectively move for at least’a portion of the time the at least first

fluid is being delivered to the inner volume of the sealed container.

10. The single-serve beverage making device of claim 9, in which the inlet nozzle is
configured to selectively move while the inlet nozzle is passed through the outer surface of the
sealed container and in contact with the inner volume of the sealed container, the selective
motion of the inlet nozzle comprising at least one of a selective rotational motion, a selective

vibrational motion, and a selective nutational motion, the selective motion of the inlet nozzle
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occurring for at least a portion of the time when the at least first fluid is being delivered to the

inner volume of the sealed container through the at least one flow port.

11. The single-serve beverage making device of claim 9, in which the selective
movement of the inlet nozzle comprises a rotational motion in more than one direction of

rotation.

12. The single-serve beverage making device of claim 9, in which the inlet nozzle
turther comprises an outer shaft coupled to the outer surface of the sealed container and an inner

platform wherein the inner platform rotates with respect to the outer shatft.

13. The single-serve beverage making device of claim 9, in which the inlet nozzle
further comprises at least one flow port, in which the at least one tflow port is configured to assist

in the creation of the at least one second fluid.

14. The single-serve beverage making device of claim 9, in which the inlet nozzle
further comprises at least one channel, the at least one channel configured to direct the at least

first fluid when the inlet nozzle is coupled to the inner chamber of the beverage container.

15. The single-serve beverage making device of claim 9, in which the inlet nozzle

further comprises at least one serration.

16. The single-serve beverage making device of claim 9, further comprising a

controller, coupled to the inlet nozzle, in which the controller is configured to change the
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selective motion of the inlet nozzle while the inlet nozzle is passed through the outer surface of
the sealed container and in contact with the inner volume of the sealed container, the controller
configured to change the selective motion of the inlet nozzle for at least a portion of the time
when the at least first fluid is being delivered to the inner volume of the sealed container through

the at least one flow port.

17. A single-serve beverage making device, comprising:
a pump; and
a beverage head coupled to the pump, the beverage head comprising:

a receptacle, in which the receptacle is configured to selectively receive a sealed
container within the receptacle of the beverage head when the beverage head is in a first
position, the sealed container comprising an outer surface and an inner volume, wherein
the sealed container is configured to contain a quantity of beverage medium within the
inner volume of the sealed container;

an inlet nozzle coupled to the beverage head, the inlet nozzle configured to pass
through the outer surface of the sealed container to couple at least a portion of the inlet
nozzle to the inner volume of the sealed container when the beverage head is in a second
position, the pump configured to deliver at least a first fluid to the quantity of beverage
medium in the inner volume of the sealed container in the receptacle of the beverage head
through the inlet nozzle while the beverage head is in the second position, such that an at
least second fluid comprising at least a portion of the at least first fluid and at least a
portion of the quantity of beverage medium is created during operation of the single-

serve beverage making device, the receptacle configured to maintain the sealed container
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sﬁbstantially stationary with respect to the single-serve beverage device while the
beverage head is in the second position; and

an outlet conduit, coupled to the beverage head and configured to be coupled to
the inner volume of the sealed container of beverage medium, in which the outlet conduit
is configured to direct at least a portion of the second fluid to a receptacle external to the
beverage head, wherein the pump is configured to selectively provide the at least first
fluid to the at least one flow port such that the at least one flow port is selectively
activated while in contact with the beverage medium while the inlet nozzle is passed
through the outer surface of the sealed container and coupled to the inner volume of the
sealed container, and for at least a portion of the time when the at least first fluid is being
delivered to the inner volume of the sealed container for at least a portion of a time that

the beverage head is in the second position.

18. The single-serve beverage making device of claim 17, in which the pump is

variably energized to pulse the at least first fluid through the at least one flow port.

19. The single-serve beverage making device of claim 17, in which the inlet nozzle is

configured to selectively move while the inlet nozzle is passed through the outer surface of the

sealed container and in contact with the inner volume of the sealed container, the selective

motion of the inlet nozzle comprising at least one of a selective rotational motion, a selective

vibrational motion, and a selective nutational motion, the selective motion of the inlet nozzle

configured to occur when the at least first fluid is being delivered to the inner volume of the

sealed container through the at least one flow port.
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20. The single-serve beverage making device of claim 17, further comprising a
controller, coupled to the inlet nozzle, the controller configured to change the selective motion of
the inlet nozzle while the inlet nozzle is passed through the outer surface of the sealed container
and 1n contact with the inner volume of the sealed container, the controller changing the selective
motion of the inlet nozzle when the at least first fluid is being delivered to the inner volume of

the sealed container through the at least one flow port.

21. An apparatus, comprising:

a pump; and

a receptacle, coupled to the pump and configured to selectively receive a slurry within the
receptacle;

an inlet nozzle coupled between the receptacle and the pump, the pump contigured to
deliver at least a first solvent to the slurry in the receptacle through the inlet nozzle, such that at
least one solution, comprising at least a portion of the at least first solvent and at least one solute
from the slurry, is created; and

an outlet conduit coupled to the receptacle and configured to direct at least a portion of
the solution external to the receptacle, in which the inlet nozzle is configured to selectively move
while delivering the at least first solvent to the slurry to infuse the solution with the at least one

solute.

22. The apparatus of claim 21, in which the inlet nozzle is configured to selectively

rotate while delivering the at least first solvent to the slurry.
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23. The apparatus of claim 21, in which the inlet nozzle is configured to selectively

vibrate while delivering the at least first solvent to the slurry.

24, The apparatus of claim 21, in which the inlet nozzle is configured to selectively

rotate in a plurality of directions while delivering the at least first solvent to the sturry.

25. The apparatus of claim 21, in which the inlet nozzle further comprises an outer

shaft and an inner platform.

26. The apparatus of claim 21, in which the inlet nozzle further comprises at least one
tlow port, in which the at least one tflow port is configured to assist in the creation of the at least

one solution,

27. The apparatus of claim 21, in which the inlet nozzle further comprises at least one
channel configured to selectively direct the at least first solvent into contact with the slurry to

control the extraction of the at least one solute.

28. The apparatus of claim 21, in which the inlet nozzle further comprises at least one
serration.
29. The apparatus of claim 21, further comprising a controller, coupled to the inlet

nozzle, in which the controller is configured to change a motion of the inlet nozzle to affect the

motion of the slurry.

30. A method for making a solution, comprising:
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configuring a beverage head comprising a receptacle to selectively receive a sealed
container when the beverage head is in a first position;

configuring an inlet nozzle to pass through an outer surface of the sealed container and
coupling at least a portion of the inlet nozzle to an inner volume of the sealed container when the
beverage head is in a second position;

delivering at least a first fluid to a beverage medium in the inner volume of the sealed
container through the inlet nozzle;

selectively rotating the inlet nozzle with respect to the beverage medium while the inlet
nozzle is passed through the outer surface of the sealed container and coupled to the inner
volume of the sealed container, and when the at least first fluid is being delivered to the inner
volume of the sealed container for at least a portion of a time that the beverage head is in the
second position;

creating an at least second fluid comprising at least a portion of the at least first fluid and
at least a portion of the quantity of beverage medium during operation of the single-serve
beverage making device;

coupling an outlet conduit to the inner volume of the sealed container of beverage
medium; and

directing at least a portion of the second fluid through the outlet conduit to a receptacle

external to the beverage head.

31. The method of claim 30, further comprising configuring the inlet nozzle to

selectively move while the inlet nozzle is passed through the outer surface of the sealed container

and in contact with the inner volume of the sealed container, the selective motion of the inlet
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nozzle comprising at least one of a a selective vibrational motion and a selective nutational
motion, the selective motion of the inlet nozzle occurring for at least a portion of the time when
the at least first fluid is being delivered to the inner volume of the sealed container through the at

least one flow port.

32. The method of claim 30, in which the selective rotation of the inlet nozzle

comprises rotation in more than one direction of rotation.

33. The method of claim 30, in which the inlet nozzle further comprises an outer shaft
coupled to the outer surface of the sealed container and an inner platform wherein the inner

platform rotates with respect to the outer shaft.

34. The method of claim 30, in which the inlet nozzle further comprises at least one
flow port, in which the at least one tflow port is configured to assist in the creation of the at least

one second fluid.

35. The method of claim 30, further comprising configuring a controller to change the
selective motion of the inlet nozzle while the inlet nozzle is passed through the outer surface of
the sealed container and in contact with the inner volume of the sealed container for at least a
portion of the time when the at least first fluid is being delivered to the inner volume of the

sealed container.

36. A solute extraction device, comprising:

a receptacle configured to selectively contain a slurry;
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a conduit coupled to the beverage head, the conduit configured to selectively
deliver at least one solvent to the slurry while the slurry is contained within the
receptacle; and

an outlet, coupled to the receptacle, in which the outlet is configured to deliver at
least one solution comprising at least a portion of the at least one solvent and at least one
solute extracted from the slurry external to the receptacle, in which the conduit, via the
delivery of the at least one solvent or otherwise, is further configured to agitate the slurry

while the slurry is contained in the receptacle.

37. The solute extraction device of claim 36, the conduit further comprising a nozzle,

in which the conduit agitates the slurry at least in part by selectively moving the nozzle.

38. The solute extraction device of claim 37, in which the selective motion of the
nozzle comprising at least one of a selective rotational motion, a selective vibrational motion,
and a selective nutational motion, the selective motion of the inlet nozzle configured to occur

when the at least one solvent is being delivered to the slurry.

39.  The solute extraction device of claim 37, further comprising a controller, coupled
to the conduit, the controller configured to change the selective motion of the inlet nozzle to
control at least one of an amount, a type, and a concentration of the solute infused into the at

least one solution.

52



WO 2016/057116 PCT/US2015/045146

40.  The solute extraction device of claim 39, in which the controller is further
configured to change at least one of the selective motion, a time, and a type of selective motion

based at least in part on a type of the slurry.

41. A device, comprising:
a beverage head comprising:

a receptacle, in which the receptacle is configured to selectively receive a slurry
within the receptacle of the beverage head when the beverage head is in a first position,
the slurry comprising a quantity of beverage medium,;

an inlet nozzle, coupled to the receptacle, the inlet nozzle configured to deliver at
least one solvent to the slurry when the beverage head is in a second position such that at
least one solution comprising at least a portion of the at least one solvent and at least a
portion of one solute of the slurry is created during operation of the device, in which the
receptacle is further configured to contain the slurry and the at least one solvent for at
least a first period of time to assist the at least one solvent in extracting the at least one
solute;

an outlet conduit, coupled to the receptacle, in which the outlet conduit is
configured to direct at least a portion of the at least one solution to a receptacle external
to the beverage head; and

a processor, coupled to the inlet nozzle, for controlling a selective rotation of the
inlet nozzle with respect to the slurry while the inlet nozzle is proximate the slurry for at

least a portion of the time the at least one solvent is being delivered to the slurry.
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42. The device of claim 41, wherein the receptacle is configured to selectively receive

the slurry when the slurry is contained in a beverage cartridge.

43. The device of claim 42, wherein the receptacle is contigured to be in contact with

the beverage cartridge.

44. The device of claim 43, wherein the receptacle is configured to selectively receive

the slurry when the slurry is contained in a sealed beverage cartridge.

45. The device of claim 44, wherein the receptacle is configured to selectively receive

the slurry when the slurry is contained in a sealed beverage cartridge comprising a filter.

46. The device of claim 45, wherein the outlet nozzle is configured to contact an inner

volume of the sealed beverage cartridge when the beverage head is in the second position.

47. The device of claim 46, wherein the inlet nozzle is configured to contact the inner

volume of the sealed beverage cartridge when the beverage head is in the second position.

48. The device of claim 47, wherein the beverage head is configured to hold the

sealed beverage cartridge substantially stationary with respect to the device for at least a portion

of the time that the at least first solvent is delivered.
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49. The device of claim 48, wherein the processor is further configured to move the
inlet nozzle to agitate the slurry while coupled to the inner volume of the sealed beverage

cartridge.

50. The device of claim 49, wherein the processor is configured to move the inlet
nozzle to agitate the slurry by motion of the inlet nozzle while the inlet nozzle is coupled to the

inner volume of the sealed beverage cartridge.

51. The device of claim 50, wherein the inlet nozzle further comprises a plurality of
flow ports.
52. The device of claim 51, wherein the plurality of flow ports are staggered on a

length of the inlet nozzle to assist in agitation of the slurry.

53. The device of claim 52, wherein the processor is further configured to control a

speed of the rotational motion of the inlet nozzle.

54. The device of claim 53, wherein the processor is configured to control the speed

of the rotational motion of the inlet nozzle such that the inlet nozzle rotationally moves only for a

portion of a time the inlet nozzle is proximate the slurry.

55. The device of claim 54, wherein the receptacle is configured to selectively receive

a slurry comprising ground coffee beans.
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56. The device of claim 55, wherein the inlet nozzle is configured to deliver at least

one solvent comprising water to the slurry.

57. The device of claim 56, wherein the receptacle is configured to selectively receive

a slurry comprising ground coffee beans contained within the sealed container.

58. The device of claim 57, wherein the beverage head is configured to separate at

least a portion of the ground coffee beans from the at least one solution.

59. The device of claim 58, wherein the inlet nozzle is configured to deliver at least

one solvent comprising heated water to the slurry.

60. The device of claim 59, wherein the at least one solution comprises coffee.
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CONFIGURING A BEVERAGE HEAD COMPRISING A RECEPTACLE TO
SELECTIVELY RECEIVE A SEALED CONTAINER WHEN THE BEVERAGE
HEAD IS IN A FIRST POSITION

A

CONFIGURING AN INLET NOZZLE TO PASS THROUGH AN OUTER SURFACE
OF THE SEALED CONTAINER AND COUPLING AT LEAST A PORTION OF
THE INLET NOZZLE TO AN INNER VOLUME OF THE SEALED CONTAINER
WHEN THE BEVERAGE HEAD IS IN A SECOND POSITION

A

MAINTAINING THE BEVERAGE CONTAINER SUBSTANTIALLY
STATIONARY WITH RESPECT TO THE SINGLE-SERVE BEVERAGE DEVICE
WHILE THE BEVERAGE HEAD IS IN THE SECOND POSITION

1906
/

h 4

DELIVERING AT LEAST A FIRST FLUID TO A BEVERAGE MEDIUM IN THE
INNER VOLUME OF THE SEALED CONTAINER THROUGH THE INLET
NOZZLE

1908

A

FIG. 19

SELECTIVELY ROTATING THE INLET NOZZLE WITH RESPECT TO THE
BEVERAGE MEDIUM WHILE THE INLET NOZZLE IS PASSED THROUGH THE
OUTER SURFACE OF THE SEALED CONTAINER AND COUPLED TO THE
INNER VOLUME OF THE SEALED CONTAINER, AND WHEN THE AT LEAST
FIRST FLUID IS BEING DELIVERED TO THE INNER VOLUME OF THE
SEALED CONTAINER FOR AT LEAST A PORTION OF A TIME THAT THE

1910
/

BEVERAGE HEAD IS IN THE SECOND POSITION

A

CREATING AN AT LEAST SECOND FLUID COMPRISING AT LEAST A
PORTION OF THE AT LEAST FIRST FLUID AND AT LEAST A PORTION OF
THE QUANTITY OF BEVERAGE MEDIUM DURING OPERATION OF THE
SINGLE-SERVE BEVERAGE MAKING DEVICE,

y

COUPLING AN OUTLET CONDUIT TO THE INNER VOLUME OF THE SEALED
CONTAINER OF BEVERAGE MEDIUM,

y

DIRECTING AT LEAST A PORTION OF THE SECOND FLUID THROUGH THE
OUTLET CONDUIT TO A RECEPTACLE EXTERNAL TO THE BEVERAGE
HEAD
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