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(57) Abstract: A machine 1s provided for preparing a desired product from a

capsule contaming desired ingredients. The machine includes a brew cham-
ber that is adapted to hold the capsule at a downward angle relative to a hori -
zontal plane. A cover for the brew chamber i1s adapted to move between an
open position and a closed position. A loading mechanism 1s provided for ex-
tending and retracting the brew chamber. An injection system 1s provided for
injecting a fluid into the capsule. A fluid transfer system is provided for
transferring a desired fluid from a fluid source to the mjection system. A dis-
pensing system 1s provided for dispensing product to a receptacle. A reusable
capsule 1s also provided for use with the machine.
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TITLE: CAPSULE MACHINE AND COMPONENTS

FIELD

[0001] This specification relates to machines and machine components for

preparing products such as beverages from single serve capsules.

BACKGROUND

(0002} The following background discussion is not an admission that

anything discussed below is citable as prior art or common general knowledge.

[0003] Single serve capsules for use in beverage preparing machines are
becoming increasingly popular. Such capsules come in a variety of formats for

producing peverages such as espresso coffee, drip coffee, tea, hot chocolate or

soup broth.

[0004] There are two primary categories of beverage preparing machines;
(1) high pressure machines typically used for preparing espresso and (ii) low
pressure machines typically used for preparing drip coffee (filtered coffee), tea or

hot chocolate.

[0005] Low pressure machines typically include a brew chamber that

supports the capsule while a fluid (typically hot or cold water) is injected into a

chamber within the capsule containing ingredients for preparing the beverage
(such as ground roasted coffee). The fluid flows through the chamber and
typically through a filter prior to being dispensed by piercing a lower portion of the

capsule to permit the prepared beverage to flow into a user’s cup.

[0006] One problem with conventional beverage preparing machines is
that the cover of the brew chamber tends to partially impede easy access for

loading and removing capsules.
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[0007] Another problem with conventional beverage preparing machines Is
that the orientation of the brew chamber and the fluid injection nozzle does not

provide for optimum mixing and saturation of the beverage ingredients.

[0008] Another problem with conventional beverage preparing machines is

that the orientation of the brew chamber and the dispensing probe does not

provide for optimum dispensing of the prepared beverage from the capsule.

[0009] Another problem with conventional beverage preparing machines is

that the plumbing Is not adapted for providing a mix of hot and cold or ambient

fluid to the Injection nozzle.

[0010] Another problem with conventional beverage preparing machines Is
that they do not have the ability to introduce air into the capsule independently of
the brewing sequence In order to produce additional foam or crema or to

otherwise modify the beverage characteristics where this may be desirable.

[0011] Another problem with conventional beverage preparing machines is
that they do not provide the user with the ability to “top up” their beverage by
dispensing an additional volume of beverage following the completion of the

brewing sequence.

[0012] Another problem with conventional beverage preparing machines is
that they are not provided with a re-useable capsule configured to work with a
fluid inlet nozzle that I1s offset from the central axis of the capsule to optimize the

mixing and wetting of the beverage ingredients.

[0013] There I1s a need for a machine that overcomes the problems with
conventional beverage preparing machines such as one or more of the problems

identified above.
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SUMMARY

[0014] In one aspect the Invention provides a machine for preparing a
product from a capsule that contains desired Ingredients, the machine

comprising:
a housing;

a brew chamber disposed In said housing, said brew chamber being adapted for

holding a capsule;

a cover adapted for covering said brew chamber, said cover being moveable
pbetween an open position, for loading or unloading a capsule, and a closed

position for preparing a beverage;

an Injection system adapted for injecting a fluid into said capsule when said cover

IS In said closed position;

a fluid transfer system adapted for transferring a desired fluid from a fluid source

to said injection system; and

a dispensing system adapted for dispensing product from said capsule to a

desired receptacle.

[0015] In another aspect the invention provides a reusable capsule for a

machine adapted to receive the capsule, said reusable capsule comprising:

a) a body sized to fit within a brew chamber of the machine, said body
having a side wall extending from an end wall to an opening to define an interior

space for recelving ingredients for preparing a desired product;

D) a cover removably disposed over said opening, said cover Including

an Inlet adapted for receiving an injection nozzle from the machine; and
C) at least one opening defined In said body;

wherein said body Is adapted to receive a filter Iin said interior space for filtering

sald Ingredients during preparation of a desired product.

3
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[0016] In another aspect the invention provides a machine for preparing a
product from a capsule that contains desired Ingredients, the machine

comprising:
a housing;

a brew chamber disposed In said housing, said brew chamber being adapted for

holding a capsule wherein said brew chamber I1s adapted to hold said capsule at

a downward angle relative to a horizontal plane;

a cover adapted for covering said brew chamber, said cover being moveable
between an open position, for loading or unloading a capsule, and a closed

position for preparing a beverage;

a loading mechanism adapted for extending said brew chamber away from said

housing, for loading or unloading said capsule, and retracting said brew chamber

toward said housing, for preparing said beverage;

an Injection system adapted for injecting a fluid into said capsule when said cover

IS In said closed position;

a fluid transfer system adapted for transferring a desired fluid from a fluid source

to said injection system; and

a dispensing system adapted for dispensing product from said capsule to a

desired receptacle.

[0017] Other aspects and features of the teachings disclosed herein will
pbecome apparent, to those ordinarily skilled Iin the art, upon review of the

following description of the specific examples of the specification.
DRAWINGS

[0018] The drawings Included herewith are for Illustrating various
examples of articles, methods, and apparatuses of the present specification and
are not Intended to lImit the scope of what Is taught in any way. For simplicity

and clarity of illustration, where considered appropriate, reference numerals may

4
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be repeated among the drawings to Indicate corresponding or analogous

elements.

[0019] Figure 1 Is a perspective view of a machine Iin accordance with the

present invention;

[0020] Figure 2 1s an exploded perspective view of the machine shown In
Figure 1;
[0021] Figure 3 (a) I1s a perspective view of the loading system for the

machine shown In Figure 1 In an open position with the arm fully extended;

[0022] Figure 3 (b) I1s a perspective view of the loading system for the

machine shown in Figure 1 in a closed position with the arm fully retracted;

[0023] Figure 3 (c) IS a perspective view of the loading system for the

machine shown in Figure 1 in a closed position with the cover removed;

[0024] Figure 4 1s an exploded view of the components for the loading

system for the machine shown in Figure 1;

[0025] Figures 5 (a) to 5 (f) are sectional views of the loading system for
the machine shown In Figure 1 as it moves from an open position to a closed

position;

[00206] Figure 6 Is a sectional view of the loading system for the machine
shown In Figure 1 as it Is unlatched In order to move from a closed position to an

open position;

[0027] Figure 7 Is an enlarged sectional view of the brew chamber for the

machine shown in Figure 1;

[0028] Figure 8 Is an enlarged sectional view of a capsule showing the

location where the nozzle for the machine of Figure 1 pierces the capsule;
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[0029] Figure 9 Is a top view of the capsule shown In Figure 8 showing the
location where the nozzle pierces the capsule and the direction in which fluid

exits the nozzle:

[0030] Figure 10 I1s a schematic view of a fluid transfer system for the

machine shown in Figure 1;

[0031] Figure 11 1s a schematic view of an alternate embodiment of a fluid

transfer system for the machine shown in Figure 1;

[0032] Figure 12 1s a side sectional view of a reusable capsule In

accordance with the present invention for use with the machine shown in Figure
1.

[0033] Figure 13 Is an enlarged sectional view of a capsule showing the

location where an alternative embodiment of nozzle for the machine of Figure 1

plerces the capsule;

[0034] Figure 14 Is a top view of the capsule shown In Figure 13 showing
the location where the nozzle pierces the capsule and the direction in which fluid

exits the nozzle:

[0035] Figure 15 Is a perspective view of an alternative embodiment of a
loading system for the machine shown In Figure 1 In a closed position with the

arm fully retracted,;

[00306] Figure 16 Is a sectional view of the loading system shown In Figure

15 as viewed along lines 16-16;

[0037] Figure 17 I1s a sectional view of the brew chamber portion of the

loading system shown in Figure 15 as viewed along lines 17-17;

[0038] Figure 18 Is a schematic view of an alternate embodiment of a fluid
transfer system for the machine shown In Figure 1 including a schematic for the

control system for controlling the operation of the machine; and
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[0039] Figure 19 1s a flow diagram showing a process for preparing a
beverage from a capsule using the machine in accordance with an embodiment

of the present invention.
DESCRIPTION OF VARIOUS EMBODIMENTS

10040] Various apparatuses or methods will be described below to provide
examples of the claimed invention. The claimed Invention Is not limited to
apparatuses or methods having all of the features of any one apparatus or
method described below or to features common to multiple or all of the
apparatuses described below. The claimed Invention may reside In a
combination or sub-combination of the apparatus elements or method steps
described below. It Is possible that an apparatus or method described below Is
not an example of the claimed invention. The applicant(s), inventor(s) and/or
owner(s) reserve all rights in any invention disclosed In an apparatus or method
described below that Is not claimed In this document and do not abandon,
disclaim or dedicate to the public any such invention by its disclosure In this

document.

[0041] A machine In accordance with the present Invention 1s shown
generally at 10 In Figures 1 and 2. Machine 10 includes a housing 12 with a brew
chamber 14 adapted for receiving a capsule 16. Capsule 16 may be adapted to
prepare beverages such as espresso coffee, drip coffee, tea, hot chocolate or
soup broth. Capsule 16 may also be adapted to prepare other consumable food
or beverage products, such as soups, noodles, hot cereals, baby formulas and
medicinal products or any other product that may be formed by Injecting a fluid

INto a capsule containing one or more ingredients.

10042] Machine 10 further includes a fluid reservoir 18, a control interface
20, a flip-down tray 22 pivotally mounted to housing 12 and a grate 24 disposed

over a splill reservoir 26. Tray 22 and grate 24 are each adapted to support a
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receptacle such as a user’s cup (not shown) at a desired height. Spill reservoir

26 1s adapted to contain an overflow or spill of fluid or prepared product.

[0043] Brew chamber 14 i1s preferably oriented at a downward angle A
relative to a horizontal plane H (see Figure 5(a)) so that brew chamber 14 is tilted
toward a user for easy access, to enhance the quality of the prepared product
and to faclilitate the evacuation of the product from the capsule following brewing.
Thus, when capsule 16 1s loaded Into brew chamber 14, the top of capsule Is
also preferably oriented at angle A relative to horizontal plane H. Angle A Is
pbetween 5 and 85 degrees, preferably between 15 and 60 degrees and more

preferably between 25 and 35 degrees.

[0044] Referring to Figures 3 to 7, a loading system 30 Is provided for
accessing brew chamber 14. Loading system 30 Includes an arm 32 that Is
connected to a rail assembly 34 by link 36 and return spring 38. Arm 32 Includes
runners 40 that are adapted to move along rollers 42 on rail assembly 34 with the
assistance of a lever assembly 44. Lever assembly 44 includes a first lever 44a

and a second lever 44b.

[0045] First lever 44a includes a curved slot 46 that is adapted to receive a
pin 48 extending from link 36. Pin 48 Is adapted to travel along rail 50 of ralil
assembly 34. The movement of link 36 Is limited by the position of curved slot 46.
Movement of first lever 44a translates into movement of arm 32 by allowing link
36 to be retracted by return spring 38. Rail 50 includes seat 52 that I1s adapted to
restrict movement of arm 32 once it has reached the fully-retracted position. A
guide 54 Is disposed In a corresponding recess 56 defined In first lever 44a for

preventing fluid and air transfer lines from becoming pinched.

[00406] First lever 44a 1s connected to one end of rack 59 with a pin 62.
Rack 59 engages a motion damper 60 to dampen movement of first lever 44a.

Motion damper 60 Is connected to rail assembly 34.
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10047] Second lever 44b s pivotally connected to first lever 44a at pin 66.
Second lever 44b supports an injection system 68 for injecting a fluid into
capsule 16. A cover 70 Is disposed over and secured to second lever 44b to

cover Injection system 68.

[0048] The operation of the loading system as it moves from an open

position, with arm 32 fully extended, to a closed position, with arm 32 fully

retracted, 1s shown In Figures 5(a) to 5(f) and described In more detall below.

[0049] Referring to Figure 5(a), loading system Is disposed In a fully open
position with cover 70 raised and brew chamber 14 exposed and extended away

from housing 12 to provide easy user access for loading or unloading capsule 16.

[0050] Referring to Figure 5(b), downward movement of cover /0 causes
first and second levers 44a and 44b to pivot In unison. Return spring 38 biases
upper portion 36a of link 36 toward housing 12. Pivoting of first lever 44a causes
slot 46 to move towards housing 12, which allows link 36 to move towards

housing 12, thereby retracting arm 32.

[0051] Referring to Figure 5(c), further downward movement of cover 70
causes further pivotal movement of first and second levers 44a and 44b In
unison. Arm 32 continues to move towards housing 12 until it contacts seat 52, at

which point arm 32 Is fully retracted.

[0052] Referring to Figure 5(d), further downward movement of cover 70
causes first and second levers 44a and 44b to pivot in unison In order to position
nozzle 80 for piercing capsule cover 82. Link 36 and pin 48 remain stationary and
curved slot 36 In first lever 44a begins to move relative to pin 48. It Is noteworthy
that arm 32 1s maintained In its fully retracted position during the entire capsule

plercing process to avoid any sideward tearing of capsule cover 82.

[0053] Referring to Figure 5(e), further downward movement of cover 70
causes first and second levers 44a and 44b to pivot In unison In order that nozzle

80 plerces capsule cover 82 while nozzle seal 80a pushes against capsule cover

9
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82 to force capsule 16 downwards In brew chamber 14 until piercing probe 94
plerces the bottom of capsule 16. Latch 72 contacts flange 74, forcing latch 72 to

rotate, compressing latch spring 73.

[0054] Referring to Figure 5(f), further downward movement of cover 70
causes first and second levers 44a and 44b to pivot In unison In order that latch
/2 snaps into engagement with flange 74. Once latch 72 engages flange 74
loading system 30 i1s In condition for injecting fluid into capsule 16 for preparing a

desired beverage.

[0055] Referring to Figure 6, upward movement of a release tab 45 on
second lever 44b causes second lever 44b to pivot relative to first lever 44a
compressing latch spring 73 and causing latch 72 to disengage from flange 74.
Further upward movement of cover 70 causes corresponding movement of
loading system 30 In the reverse order as described above to remove nozzle 80
from capsule 16 and extend arm 32 away from housing 12 to expose capsule 16

for removal by user.

[00506] Referring to Figures 7-9, injection system 68 Includes a nozzle 80
that Is adapted for piercing a cover 82 of a capsule 16 at a location that 1s offset
from the central axis 84 of capsule 16. Preferably, nozzle 80 Is adapted to pierce
cover 82 at a location that 1s lower than central axis 84 and most preferably at a

location that Is proximate to the lowest end of capsule 16.

[0057] Nozzle 80 preferably includes an opening 88 disposed on one side
of nozzle 80 for Injecting fluid along a path that swirls around central axis 84.
Opening 88 preferably emits a spray of fluid in the direction of arrow S at an
angle B away from the plane bisecting nozzle 80 and central axis 84. Angle B Is
pbetween 10-60 degrees, preferably 20-40 degrees and most preferably 25-35
degrees. As shown In Figure 8, opening 88 preferably Is configured to direct a
spray of fluid that I1s directed at an angle E at least partially toward the bottom of

capsule 16. Angle E Is between 10-60 degrees, preferably 20-40 degrees and

10
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most preferably 25-35 degrees. The spray of fluid exiting opening 88 has a
vertical angle of spread C that is between 10-O90 degrees, preferably 25-65
degrees and more preferably 35-55 degrees. As shown In Figure 9, the spray of
fluild has a horizontal angle of spread D that is between 5-90 degrees, preferably

5-50 degrees, most preferably 10-20 degrees.

[0058] Referring to Figure /7, brew chamber 14 Iincludes an upper portion
90 and a lower portion 92. Lower portion 92 may be separated from upper
portion 90 for cleaning or repairing components of the brew chamber 14. Lower
portion 92 Includes a dispensing system 94 such as a probe that pierces a lower
portion of capsule 16. Preferably piercing probe 94 is offset from central axis 84
so that the lowest portion of capsule 1s pierced. Product that has been prepared
within capsule 16 then flows through an opening 96 In piercing probe 94, through
a dispensing nozzle 98 to user’'s cup (not shown). Opening 96 In piercing probe
94 1s preferably located on the side of probe 94, and more preferably on the side
of probe 94 which Is oriented towards the lowest part of the capsule to ensure
maximum evacuation of the beverage from the capsule at the completion of the
brewing cycle. Probe 94 and opening 96 are adapted for dispensing a beverage
product from capsule 16. A larger size probe 94 and/or opening 96 or an entirely
different dispensing system may be utilized for dispensing beverages or other
products from capsule 16 (such as products having larger sized Insoluble

INngredients or a viscous consistency).

[0059] Referring to Figure 10, a schematic view of a fluid transfer system
100 1s shown. Fluid transfer system 100 includes fluid reservoir 18 as shown also
IN Figures 1 and 2. Fluid reservoir 18 may be filled with fluid (typically water)
through an opening 102 sealed with cover 104. A fluid level sensor 110, such as
a magnetic float, identifies when the fluid level Is below a designated level and
signals that a refill is required. Sensor 110 will trigger an indicator (not shown) at

control interface 20 to indicate to a user that a refill is required. Alternatively, fluid

11
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transfer system 100 may be connected to the water mains, In which case fluid

reservoir 18 Is automatically refilled by opening water inlet valve 106.

[0060] Fluid transfer system 100 further includes a fluid heating tank 114
for heating fluid to a desired temperature. Fluid heating tank 114 Includes a
heating element 116, a temperature sensor 118 and fluid level sensor 120. WWhen
the machine Is first powered on, fluid level sensor 120 determines whether the
fluild heating tank is filled to the minimum level. If not, It prompts the user to run
an Initialization sequence to fill the fluid heating tank 114. Thereafter, If fluid
sensor 120 indicates that the fluid level Is below a designated level it will activate
a warning condition, preventing the Initialization of a brewing cycle until the
warning condition has been corrected. Alternatively, fluid may be heated through
the use of an In-line Instantaneous heater or by a phase-changing heat sink
which Is In turn heated by an electric heating element, or by these means used In
combination with each other and/or in combination with a fluid holding tank

and/or fluid heating tank.

[0061] Fluid heating tank 114 i1s preferably filled to the top with fluid. A fluid
transfer line 130 leads from heating tank 114 to a pressure relief valve 126.
Pressure relief valve 126 1s a 3-way valve that connects to a controlled brew
valve 127 by another fluid transfer line 130 and to a desired venting location
(such as reservoir tank 18) by a vent line 128. Controlled brew valve 127 is
another 3-way valve that I1s connected to nozzle 80 by transfer line 130 and to a
vent line 129 that vents to a desired location such as to fluid reservoir 18.
Controlled brew valve 127 will open whenever a brew cycle is completed or
suspended, In order to prevent pressure buildup due to heating of fluid tank 114
Safety pressure relief valve 126 will open under any conditions that cause the
pressure In the fluid heating tank 114 to rise above the set point, including fluid
expansion due to heating, leaking or faulty water inlet valve 106, faulty controlled
brew valve 127 or fluid flow restriction at the exit of fluid heating tank 114 or at

some later point In the flow path during brewing.

12
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[0062] When It 1s time to Inject fluid into a capsule 16, piston pump 122
may be activated to pump a designated amount of fluid into fluid heating tank 114
as measured by flow meter 124. A corresponding amount of heated fluid Is
thereby displaced from fluid heating tank 114 through fluid transfer line 130 to
pressure relief valve 126 and, provided that an excess pressure IS not present,
through another fluid transfer line 130 to controlled brew valve 127 and, if an
excess pressure IS not present, then through another fluid transfer line 130 to
Injection nozzle 80 for injection of fluid Into capsule 16. Fluid transfer line 130 will
preferably remain primed with fluid for the next capsule. This fluid will cool
somewhat If it resides In line for an extended period, so transfer line 130 will
preferably be designed so that the amount of cooled fluid Is negligible compared

to the amount of heated fluid provided from the fluid heating tank 114.

[0063] Fluid transfer system 100 also provides the option of supplying non-
heated fluid to Injection nozzle 80 through secondary fluid transfer line 132. A
chilled fluid supply (not shown) may also be incorporated instead of or as well as
the non-heated fluid supply. Chilled fluid may be chilled using a refrigeration
compressor, electric chiller, phase-changing material or other means, or by a
combinations of these or other means. Non-heated fluid and/or chilled fluid may
be provided on their own or mixed with each other and/or with heated fluid to
produce a beverage having a desired temperature. This may be desired to
produce a lower temperature beverage (eg warm Instead of hot) or a cold
beverage as preselected by user through control interface 20. Non-heated fluid
from fluid reservoir 18 or from fluid inlet valve 106 Is pumped through secondary
fluid transfer line 132 using non-heated fluid pump 134 and measured using flow
meter 124. In the case where fluid will be mixed to produce an intermediate
temperature, this may be accomplished by alternatively running fluid pumps 122
and 134 and using flow meter 124 to measure the respective volume of each
fluid temperature. Alternatively, fluid pumps 122 and 134 may be run

simultaneously with the volume of each fluid calculated from the overall flow rate

13
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as measured by flow meter 124, based on the known pumping flow rates of
pumps 122 and 134, respectively. A combination of these methods may also be
used. Alternatively, a second flowmeter (not shown In drawings) may be
INcluded, so that the flow rates of the hot and cold fluids can be measured

Independently.

10064 ] Fluid transfer system 100 further includes an air pump 136 for
pumping a small volume of air through injection nozzle 80 following injection of
fluid In order to clear the line through Injection nozzle 80 and to clear capsule 16.
Alr pump 136 may also be used simultaneously or In sequence with the pumping
of fluid In order to Iintroduce air into the beverage where this Is desired, for
example to produce additional froth or crema, or to evacuate liquid between

different stages of brewing to achieve desired beverage characteristics.

[0065] Referring to Figure 11, a schematic view of an alternate
embodiment of fluid transfer system 100a is shown. The same numerals have

been used to refer to similar features as shown in Figure 10.

[00606] Fluid transfer system 100a does not include non-heated fluid line
132 and non-heated fluid pump 134. In all other respects, fluid transfer system
100a Is the same as system 100 shown in Figure 10. System 100a provides a

simplified arrangement without the option of adding non-heated fluid through

nozzle 80.

0067 ] Referring to Figure 12, a reusable capsule adapted for use with
machine 10 In accordance with the present invention is shown generally at 140.
Reusable capsule 140 includes a body 142 that is adapted to fit within brew
chamber 14 of machine 10. Body 142 includes a sidewall 144 that extends from
an end wall 146 to an opening 148 to define an interior space 150 for receiving
iIngredients (not shown) for preparing a desired product. Body 142 Is preferably

sized to define a space between the wall of brew chamber 14 and sidewall 144 of

capsule 140.
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[0068] A cover 152 may be disposed over opening 148 to contain
ingredients while product is prepared in brew chamber 14. Cover 152 includes an
annular Inlet 154 that I1s offset from the centre axis of capsule 140 to receive
injection nozzle 80 for injecting fluid into capsule 140. Cover 152 may be secured
to body 142 by a connector 156 such as a hinge or a threaded connection. Inlet
may Include openings 158 configured to direct fluid in a circular swirling pattern
around the centre axis of the capsule. Cover 152 may include a seal 160 to form

a hydraulic seal between cover 152 and body 142 of the capsule.

[0069] Sidewall 144 includes at least one opening 162 for permitting
product to flow from interior space 150 to brew chamber 14. A filter 164, which Is
preferably a reusable filter but may be a disposable filter, may be disposed over
opening 162 to filter ingredients from the prepared product. Preferably, capsule
140 Includes a plurality of openings 162 covered with reusable filter 164
constructed using a mesh made of stainless steel, plastic or other materials, a
multitude of small perforations in the capsule body, or other means. Endwall 146
of capsule 140 Is constructed so as not to interfere with the dispensing system 94

of machine 10.

[00/0] Referring to Figures 13 and 14, an alternate embodiment of nozzle
IS shown at 80a as It plerces and Injects fluid into capsule 16. The same
numerals have been used to refer to similar features as shown in corresponding

figures above.

[00/1] Nozzle 80a Includes an opening 88 that Is adapted to direct fluid
into capsule 16 in the direction of arrow S along a downward path that is directed
towards the central axis 84. This differs from the embodiment shown In Figures &

and 9 where the fluid I1s directed along a path that swirls around axis 84.

[0072] Opening 88 Is defined by a wall having a first portion 88a that
extends generally parallel to central axis 84 and a second portion 88b that

extends at an angle E relative to first portion 88a. Angle E Is preferably between
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15 and 160 degrees, more preferably between 60 and 160 degrees, most

preferably 120 degrees.

[00/3] Referring to Figure 14, it may be seen that fluid Is sprayed Into
capsule 16 along a path S that is directed towards the central axis 84. The

spread of the spray (angle D) Is preferably between 10 and 135 degrees, more

preferably between 30 and 100 degrees, most preferably 70 degrees.

[0074] Referring to Figures 15-17, an alternate embodiment of a loading

system Is shown at 30a. The same numerals have been used to refer to similar

features as shown In corresponding figures above.

[00/5] Loading system 30a Includes a locking system 1/0 comprising a
locking solenoid 172 that Is adapted to limit the upwards travel of cover 70 to
such an extent that it prevents any fluid from being ejected from the brewer If
cover /0 I1s opened while fluid I1s being Injected Iinto capsule 16. A cover sensor
switch 174 1s used to ensure that cover 70 Is fully closed before allowing the user
to Initiate a brew cycle. Locking solenoid 172 Is engaged by a control system 190
(as shown In Figure 18 and described further below) as soon as the user Initiates
a brew cycle and Is not disengaged until the control system 190 determines that
the brew cycle Is completed or aborted. Cover sensor switch 174 is also used to
detect when the user has opened cover 70 during a brew cycle, which will cause
the control system 190 to abort the brew cycle and, after a short delay of 2-5

seconds, disengage locking solenoid 172.

[00/06] Referring to Figure 17, a sectional view of the brew chamber 14
portion of the loading system 30a Is shown. The same numerals have been used

to refer to similar features as shown in corresponding figures above.

[00/7] Brew chamber 14 includes a nozzle pressure relief ball valve 180
and duck bill check valve 182 iIn communication with nozzle 80. Valves 180 and
182 are adapted to open when the pressure within nozzle 80 exceeds a

predetermined amount (preferably around /7 psi). This may occur for instance If
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fluid I1s being Injected Iinto capsule 16 at a faster rate than fluid 1s being dispensed

from capsule 16 through piercing probe 94 (due to a malfunction with piercing

probe 94 for example).

[00/8] Referring to Figure 18, a schematic view of an alternate
embodiment of fluid transfer system Is shown at 100b. The same numerals have
been used to refer to similar features as shown in corresponding figures 10 and

11 above.

[00/9] Fluid transfer system 100b Includes nozzle pressure relief valve
180 and duck bill check valve 182 as discussed with reference to Figure 17
above. The duck bill check valve 182 prevents any backflow of fluid and infusible
materials (such as roast & ground coffee) into the brewer plumbing, which could
impair the function (for example, by clogging of nozzle pressure relief valve 180).
Nozzle pressure relief valve 180 relieves excess pressure from the system In the
event flow Is blocked or mpeded at the injection nozzle, in the capsule or at the
exit probe 94. Over-pressurization of the capsule is not desirable, as this could
cause a fallure of the capsule lid seal, leading to infusible material contaminating
upper portions of the brew chamber, requiring significant cleaning effort by the
user to return the machine to proper operation. Additional venting of excess
pressure Is provided at controlled brew valve 127 and pressure-relief valve 126

(preferably set at around 11 psi) .

[0080] Fluid transfer system 100b further includes a control system 190 for
controlling the operation of machine 10 including the timing and amount of fluid to
be dispensed Into capsule 16. The other embodiments of fluid transfer system
100 described above and shown In figures 10 and 11 would include a similar

form of control system 190.

[0081] As shown, control system 190 received Inputs from machine
components Including fluid temperature and level sensors 110, 118 and 120 as

well as from flowmeter 124. Control system also receives inputs from cover
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sensor switch 174 as well as from control interface 20 and brew button 186
(which may be a separate physical component on machine 10 or incorporated
within control interface 20). Control system 190 transmits control commands to
certain machine components based on inputs received and predetermined

control logic such as the process logic described with reference to Figure 19

below. As shown, control system 190 may transmit control commands to locking
solenoid 172, inlet valve 106, heating element 116, fluid pumps 122 and 134

controlled brew valve 127 and air pump 136.

[0082] Control system 190 allows capsule 16 to be injected with fluid in
pulsed intervals in order to optimize the extraction of solubles from infusible
materials. One example of a system for controlling the injection of fluid into a

capsule is described and shown in US patent 7047870.

[0083] The control system 190 will similarly adjust the timing & seguence
of air injection into the capsule 16, injecting air simultaneously with the fluid
and/or after the fluid injection. The pulsing sequence of the fluid and air is
aqusted by the control system 190 to the optimal settings for the particular
beverage type selected by the user. Puising is done using the fluid pumps 122
and 134 and air pump 136, with the timing being controlled by the control system
190 based on the beverage selected by the user and the amount of water

Injected as measured by the flowmeter 124. For example, the user may select a

hot chocolate beverage on the control interface 20 and control system 190 would
then control the operation of machine 10 In order to inject predetermined
amounts of air and fluid simultaneously to create a desired beverage with froth.
Different control operations would be implemented depending on the beverage
selected by the user on the control interface 20. The control system 190 may
also be adapted to control the strength of the desired beverage (such as coffee)

according to user inputs by pausing the injection of fluid for a predetermined

Interval to allow optimized extraction. The control system 190 may also include a
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reader (not shown) adapted for reading an identification tag on the capsule (such
as a barcode, microtag, RFID or other indicia) to i1dentify relevant information
concerning the capsule. Reader may then communicate with control system 190
In order to control operation of machine 10 based on the information identified by

reader.

[0084] Referring to Figure 19, a flow diagram Is provided showing a
process 200 implemented by control system 190 for preparing a beverage from a
capsule 16 using machine 10 In accordance with one embodiment of the present

Invention.

[0085] Process 200 includes an initial step 202 of determining whether
brew chamber 14 i1s closed based on Inputs received from brewchamber sensor
174. If brew chamber 14 I1s not closed then process 200 will not proceed further.
Process may optionally display a message on the control interface 20 indicating

that brew chamber 14 I1s not closed.

[00806] Once brew chamber 14 is determined to be closed then process
200 proceeds to step 204 of displaying beverage selection options on control
iInterface 20. Process then proceeds to step 206 where a user may optionally
iINput desired beverage selections using control interface 20. Process 200 then
proceeds to the next step 208 of prompting user to select the brew button on
control interface 20. Upon actuation of brew button, process 200 proceeds to the
next step 210 of determining whether the fluid temperature meets the
requirements of the specific beverage selection based on inputs received from

sensor 118.

0087 ] It the temperature selection does not meet the specified
requirements then process proceeds to step 212 of displaying on control
iInterface 20 that fluild temperature I1s being adjusted. Typically, this Involves

heating fluid to a desired temperature. Once fluid 1s at the desired temperature
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then process 200 loops back to step 204 of displaying beverage selection
options.

[0088] If step 210 determines that the temperature selection does meet
the requirements of the specific beverage selection then process 200 proceeds
to step 214 of opening controlled brew valve 127 and step 216 of activating pump
122 or 134 to pump a pre-determined amount of fluid for preparation of the
selected beverage. Process 216 includes optional substep 218 of activating air
pump 136 and/or fluid pumps 122 or 134 according to the beverage selection as
well as optional substep 220 of pausing all pumps 122, 134 and 136 for a desired

time period all in accordance with the beverage selection.

[0089] Process 200 further includes step 222 of determining the volume of
fluid being pumped by pumps 122 and 134 based on inputs received from flow
meter 124. If a predetermined amount of fluid has not been pumped during a
predetermined time interval then process 200 proceeds to step 224 ana
deactivates fluid pumps 122 and 134 and displays an error message in control
interface 20. If step 222 determines that a predetermined amount of fluid has
been pumped during the time interval then process 200 proceeds to step 226 of
deactivating fluid pumps 122 and 134 and activating air pump 136 for a
predetermined time interval to clear any residual fluid within capsule 16. Process

then proceeds to step 228 of displaying in control interface that beverage

preparation is complete.

(0090] The above description provides examples of one or more

processes or apparatuses. Other processes or apparatuses may be possible.
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CLAIMS
|/We claim:

1. A machine for preparing a product from a capsule that contains desired
ingredients, the machine comprising:

a housing;

a brew chamber disposed in said housing, said brew chamber being adapted
for holding the capsule;

a cover adapted for covering said brew chamber, said cover being moveable
between an open position, for loading or unloading the capsule, and a closed position
for preparing a beverage,

a loading mechanism adapted for extending said brew chamber away from said
housing, for loading or unloading said capsule, and retracting said brew
chamber toward said housing, for preparing said beverage, wherein said loading
mechanism comprises an arm mounted to a rail assembly disposed in said housing,
said arm being adapted to support said brew chamber, and wherein said loading
mechanism further comprises a first lever pivotally secured at one end to said rail
assembly and secured at another end to said arm by a link whereby movement of
said cover between a closed position and an open position translates into movement of
said arm from a retracted position proximate to said housing to an extended position
away from said housing;

an injection system adapted for injecting a fluid into said capsule when said
cover is in said closed position;

a fluid transfer system adapted for transferring a desired fluid from a fluid
source to said injection system, and

a dispensing system adapted for dispensing product from said capsule to a

desired receptacle.

2. The machine of claim 1, wherein said brew chamber is adapted to hold said
capsule at a downward angle relative to a horizontal plane and where said
downward angle is between 5 and 85 degrees.
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3. The machine of claim 2, wherein said downward angle is between 15 and 60

degrees.

4. The machine of claim 2, wherein said downward angle is between 25 and 35
degrees.

D. The machine of claim 1, wherein said injection system includes an injection
nozzle adapted to pierce a cover for said capsule, said injection nozzle being offset
from a central axis of said brew chamber.

6. The machine of claim 5, wherein said injection nozzle includes a side opening

for injecting fluid into said capsule in a direction that circulates around said central axis.

7. The machine of claim 5, wherein said injection nozzle includes a side opening
for injecting fluid into said capsule in a direction towards said central axis.

8. The machine of claim 2, wherein said dispensing system comprises a probe
adapted to pierce said capsule in said brew chamber at a lower most edge relative to a
horizontal plane.

9. The machine of claim 1, wherein said injection system includes an injection
nozzle adapted to pierce a cover for said capsule and wherein said loading mechanism
Is adapted to only extend or retract said brew chamber when said injection nozzle is,

fully withdrawn from said capsule.

10. The machine of claim 1, wherein said injection system includes an injection
nozzle adapted to pierce a cover for said capsule and wherein said first lever pivots
while said arm remains stationary until said injection nozzle is fully withdrawn from said

capsule.

11. The machine of claim 1, wherein said fluid transfer system includes a plurality
of fluid sources, said fluid sources including at least one heated fluid supply.

12. The machine of claim 11, wherein said fluid sources include at least one
ambient temperature fluid supply.
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13. The machine of claim 11, wherein said fluid sources include at least one cooled
fluid supply.
14, The machine of claim 11, wherein fluid from at least two of said plurality of fluid

sources may be transferred to said injection nozzle for injection into said capsule.

18. The machine of claim 11, further comprising a control system for controlling
said machine including said fluid transfer system, said control system being adapted to
facilitate controlling the amount of fluid that is injected into said capsule.

10. The machine of claim 15, wherein said control system is further adapted to
control the timing of said injection of fluid into said capsule in predetermined pulsed

Intervals.

17. The machine of claim 15, wherein said control system is further adapted to

control the injection of air into said capsule.

18. The machine of claim 1, further comprising a locking system associated with
said cover for locking said cover in said closed position during the preparation of said

beverage.

19. The machine of claim 18, wherein said locking system includes a locking

solenoid that is adapted to lock cover during preparation of said beverage.

20. The machine of claim 1, further comprising a sensor associated with said cover
for sensing when said cover is closed prior to initiation of said injection system.

21. The machine of claim 1, further comprising a pressure relief valve associated
with said injection system for relieving pressure when the pressure within said injection

nozzle exceeds a predetermined amount.

22. The machine of claim 1, further comprising a check valve associated with said
injection system for preventing a backflow through said fluid transfer system.

23. A machine for preparing a product from a capsule that contains desired
ingredients, the machine comprising:

a housing;
23
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a brew chamber disposed in said housing, said brew chamber being adapted for
holding the capsule wherein said brew chamber is adapted to hold said capsule at a
downward angle relative to a horizontal plane;

a cover adapted for covering said brew chamber, said cover being moveable
between an open position, for loading or unloading the capsule, and a closed position
for preparing a beverage;

a loading mechanism adapted for extending said brew chamber away from said
housing, for loading or unloading said capsule, and retracting said brew chamber
toward said housing, for preparing said beverage wherein said loading mechanism
comprises an arm mounted to a rail assembly disposed in said housing, said arm being
adapted to support said brew chamber and wherein said loading mechanism further
comprises a first lever pivotally secured at one end to said rail assembly and secured at
another end to said arm by a link whereby movement of said cover between a closed
position and an open position translates into movement of said arm from a retracted
position proximate to said housing to an extended position away from said housing;

an injection system adapted for injecting a fluid into said capsule when said
cover is in said closed position;

a fluid transfer system adapted for transferring a desired fluid from a fluid source
to said injection system; and

a dispensing system adapted for dispensing product from said capsule to a

desired receptacle.

24. The machine of claim 23, wherein said injection system includes an injection
nozzle adapted to pierce a cover for said capsule, said injection nozzle being offset

from a central axis of said brew chamber.

29. The machine of claim 24, wherein said injection nozzie includes a side opening

for injecting fluid into said capsule in a direction that circulates around said central axis.

26. The machine of claim 24, wherein said injection nozzle includes a side opening
for injecting fluid into said capsule in a direction towards said central axis.
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27. The machine of claim 23, wherein said dispensing system comprises a probe
adapted to pierce said capsule in said brew chamber at a lower most edge relative to a

horizontal plane.

28. The machine of claim 23, wherein said downward angle is between 15 and 60

degrees.

29. The machine of claim 23, wherein said downward angle is between 25 and 35

degrees.

30. The machine of claim 23, wherein said injection system includes an injection
nozzle adapted to pierce a cover for said capsule and wherein said first lever pivots
while said arm remains stationary until said injection nozzle is fully withdrawn from said

capsule.

31. The machine of claim 23, wherein said fluid transfer system includes a plurality

of fluid sources, said fluid sources including at least one heated fluid supply.

32. The machine of claim 31, wherein said fluid sources Iinclude at least one
ambient temperature fluid supply.

33. The machine of claim 31, wherein said fluid sources include at least one cooled
fluid supply.
34. The machine of claim 31, wherein fluid from at least two of said plurality of fluid

sources may be transferred to said injection nozzle for injection into said capsule.

35. The machine of claim 31, further comprising a control system for controlling
said machine including said fluid transfer system, said control system being adapted to
facilitate controlling the amount of fluid that is injected into said capsule.

36. The machine of claim 35, wherein said control system is further adapted to
control the timing of said injection of fluid into said capsule in predetermined pulsed

intervals.
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37. The machine of claim 35, wherein said control system is further adapted to

control the injection of air into said capsule.

38. A machine for preparing a product from a capsule that contains desired
ingredients, the machine comprising:
a housing;

a brew chamber disposed in said housing, said brew chamber being adapted for

holding the capsule;

a cover adapted for covering said brew chamber, said cover being moveable
between an open position, for loading or unloading the capsule, and a closed position
for preparing a beverage,

an injection system adapted for injecting a fluid into said capsule when said

cover is in said closed position;
a fluid transfer system adapted for transferring a desired fluid from a fluid source

to said Injection system;
a dispensing system adapted for dispensing product from said capsuie to a

desired receptacle; and
wherein said brew chamber is adapted to hold the capsule at a downward angle
relative to a horizontal plane when fluid is being injected into said capsule by said

Injection system.

39. The machine of claim 38, wherein said downward angle is between 15 and 60

degrees.

40. The machine of claim 38, wherein said downward angle Is between 25 and 35

degrees.

26



CA 02905217 2015-09-24

PCT/CA2014/050332

WO 2014/161089

1126

12

1

FIG



CA 02905217 2015-09-24

PCT/CA2014/050332

WO 2014/161089

2/26

Lo

-

P e

LA

bl P RGP

AT T T e— T T

e IO A

e

A A e




CA 02905217 2015-09-24

WO 2014/161089 PCT/CA2014/050332

3/26




CA 02905217 2015-09-24

PCT/CA2014/050332

WO 2014/161089

4/26




CA 02905217 2015-09-24

PCT/CA2014/050332

WO 2014/161089

5/26

TR




WO 2014/161089

CA 02905217 2015-09-24

6/26

PCT/CA2014/050332

FIG. 4



CA 02905217 2015-09-24

WO 2014/161089 PCT/CA2014/050332

7126

B T o s Ao

66

RET 2R ¥
= 23t g < 5
) KN o !
L B 3 E: =
" o et~ pae (17 S S i ey 1o o o T P AN F AR Ty X VAN TSRS Lo e SR o e L T a7 q P =i metd =il =)L % 0 0 4 " . .
- b " = s sl gk s gyl . oy e P e o e e oy o e N L SN e T D ] 08 o TR e e My
” ” " : ! T
. p——— w— - AR Am . ARo e nn e an e e g s a B A A LA A VS S AN AT T A MM L A P r e e—rn il CCHC LN, L —
v . T :
'H = b -
3 3 - .Y . b v ‘B s
‘E BB KR 3 3 K- 3 - %,
AL RN b g . :; 1 % b
A X p A b 3 . 8 o
=~ ;> v Q| A 5 .-~ M (P ' '.w) '] o

FIG. 5(a)




CA 02905217 2015-09-24

WO 2014/161089 PCT/CA2014/050332

8/26

36 46 48 50 40 42




CA 02905217 2015-09-24

WO 2014/161089 PCT/CA2014/050332

9/26

60

o

rd

A g . o .' -
- 8 5 o
L S [, w - L
. H . .
< o A © e S L0, @ S B Ree S/ S I AN B A S, e s s pee Se,se e o o o o o . B o o ’ o = h LA S L= e - !
T M R o N B AN R N A e N A N R e o SRR ool = L —— oy A 3 4
. op oo o ssrpe we ope oo o8 a0s s os © ses o o Pt . A A g e — e, 3 L e RASRNTAGTEY | - 5 b
S~ fa "7 ¥ - 0 n » - n - n [y - " r - = ’ - o v H - H M) L O TN Py § L e il ol S * s e % e’ s P, A S T+ A s ¢ P P P N A, o s B o T e P A A s H 3 v 7 L R
b gl " s O I — O bl i - - o 0 " BT D - "4 5 v - o Reos J opdle o, H B 3 o ¢ o
- L - e — b il - et el gl e . o o e g i, gy, Y O L T A AL ) g o A o A AT e SN | oy A L o W N A I e I AN ST e PO T, e F R, BT O T et J ) "
q h =
- Y T—— e, A | " I - A e T —— T - 3 B T T T A e O S N A N N A N R e A bl o . e v —— vl — s e LR S OOy 0 o
& AL 83 . 5 . 0 e M -
~d = td -« R SF 77 ¢4 va A ' Y 0. ) = . . O i, 3 - H
A a0 N — S oA ol 5§ R EE: o) "% . W " . L . : s .
4 LT BETIRBEFE TR EF 5 LE o1 52l 31 o AT Y o ? (T B > T
. "L E 2 “H ¥ AR RSN AN A B I H R
. N 3 N 4 - 5 ‘BAE BEFE P 4 & 3 H . .
HHEE MSIEE R AT . 3 3 P ¥ & : - = B
419 BIEE RIS N E . 3 t : & .
F1 3B K *1 E= . % $ . b ] x 8 : .
: 3 B » 3 -

98



CA 02905217 2015-09-24

WO 2014/161089 PCT/CA2014/050332

10/26

42

o b 3
Tl “"’“*”’Z{Z{ ..

" .
)
b
&
<
3 " ‘
h >, o ~
g ¥ x ¥
4 & ’ N
/.
y !
co i
=
)
\

4
- L
. vl 2 ¥ 3
f A T4 . : B R
. %, E B .os
) y d .0 ; ELONW O\ kg s
p o o A 3330 230 o YR i e ———————————————— s 5 2 R A A il =V,
¢ o o = ’ ‘e o n ’ . . * : “ ’ 7 M ok B 3 Wik O — N ~ - A 0 - o ) ') o s
- 5 5 " - J - 5 3 o ¢ o~ 5 g o . e . . 2 A o -
Mg el s, . s, b wp e, o, vk gl . . A o o i e, . e £ TN X N TN T A Y T e 14 R 7 (VN s il v 3 T T o A T e T O Pk N . T T T s
A T A T T B A e T N A R N R N S e o N I B N AT R A A S e e e S ! A A L AL i S SO TP s b
< 3 5 ke Y
E] & % b,

60

A R L A e N N N R e 3 RN A o A R R ANRAY:

._._._,.. _ oz
i R B - o as! 0 ;i o -
e e e TN R B AN TN R PN MY T I R
i 5
FESRIS Y Ay 3 3 & ok o o e emn sm s
EINYESE LE Y % el ~ H- H wi.og. ..
hed Y= S EE T IS 2 33%: 40 H ™44 - . ool A At ¥ .0
" 4 H L o v ’ - ~ o e AN X o '(.
. s “H R o3 o 5. 5
1. 1-.45%.3.1. A .H:H. ) 4 &%
’y H & » . N :
SESY SAFAYASASRALEZRS - 3 IR % O
A 3 3 5

. 3 -
L
o <
;
4 2
" - -/. .
© 74
= . ol N R R T RN R Y AR N TR RN T NN RN IR
- J .!‘J.J.J.d .EJ" I". . .n . o o
* ). i & 4 WY =3 o A I
s o 5N o N VR
5 P T R R RS il .. PR K E REF-F
4 ot R LRIEEEIBZE

98

94



CA 02905217 2015-09-24

WO 2014/161089 PCT/CA2014/050332

11/26

. ° = H
b 2] ¥ " .
o Y 4 H p )
N, 3 : . b
o A . d . .
y q | ! 1.9 . gyl & L b
R 3 A B N A R B R R A O N R N D R A R R T i I Sy i e e SV ol o O A RO O OO O OO O OO | - l o - Sy b - B
s A e - o - 2 " o — ’e [y —p— g — —3 u £ ° Dt By 5 SR Sl ¢ PN N 4 4 a '
. : o ¢ ) 7 2 g . . > ~ y 2 o - v, Py o = - 5
= ) ro=ur o ) 0 - po. 4 L, . - b b - L = L - - 3 2 v " - i LY N 2 "
— - ) S——— e o L o A 2 im e U Fm m A o e o o R ot p it L S et A AR L ¥ R X s o H
B . - 4 n TS . d h " b
. . Y ; . .
e . -
1. ‘e 3 o B R § e e e o e S Pt P h K
! . ) = )
/ ¢ ; ., r: :

60




CA 02905217 2015-09-24

PCT/CA2014/050332

WO 2014/161089

12/26

& 3 % 1 .. - . 4 - . ..
X 0%
AL f1571-5% 2 53 14 _ . .
=4 51 S1E I E o B3 P TP Py -
- EFr B AL HES > 4 53 S 1AV IFT? TG i
o 2 A | ) g FE2E B 1232 3 2 L
i x . M SR RE B EE R £ A1913); % 1 d 2d bl &
P W % B B E B AP HH : F4 8] 23 L] &
A A : Y 1 x ‘B VEFERELEE
R M. B ; 3 3 4 ‘
v LA L 4 2 ] b B B B hEAHEHZERD A J) 3
B A, 2353 1 i e 2 R R Bt BB Es Lt H BRPy 3
—— N EE: =R IBIBIE : 1 3 i SN 8 iR E T
ELE R p 3 f & h :
q SHEIE ig): 2 E < 13 k. . b 31354 -1 K =
NIIF1E 41 H o 1 53 2 i1 IR HEIZIEIE F
“H’3 Y ¥ K = B PiEIELE 542 2
TR s g FEF I HEAP: 413 tBEE
M. 3 4! "H'A° Ap-R.Ee g
s ¥ o -2 ' ;. : : :
ol R EER.E x5 . 3 g H )
ad iy B3 23331 3 -H 4 L:B:R.B2:F.
H d 2 R BREBEHE 8 8 X
k = v E2EGE u
A\ h . -. -
o =, iy b m s = S S A rar: =
— LB~ e e .
- . . L
T e et S TR e T TN >

_...

il vH A S B

Y q kN 2 <

d . (b bk
et 4 A AT
% T e o AT T POr e

rp k. (—r—ary k ) ,.L.‘. N

R R N R R 5w 5 5 D R RN GRS

09



CA 02905217 2015-09-24

WO 2014/161089 PCT/CA2014/050332

13/26

60




CA 02905217 2015-09-24

PCT/CA2014/050332

WO 2014/161089

14/26

94

98




CA 02905217 2015-09-24

WO 2014/161089 PCT/CA2014/050332

15/26

FIG. 8



CA 02905217 2015-09-24

WO 2014/161089 PCT/CA2014/050332

16/26

......................................................................................

..................




PCT/CA2014/050332

CA 02905217 2015-09-24
17/26

WO 2014/161089

DIPTIAL A LATL g e L,
R R NG R e + -~
’
N
:
b
X
7 ;
M G St - L L APAVLVIVININN
3 . !
.. f )
4 = 5
. 2 '
& ¢
3
. E
d O e A n e e e e S o o e e e B T A e
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
2
% !
2. H
H
: H
" ‘
H b
' 3
o 2
] F
b
h b
F
b
b
b
b
b
b
v
o .
N H
H
H
b
H
b
H
H
H
'
'
'
H
H
H
H
H .
m d
3 \
N 2
] ]
d :
J 3
]
O I.
b
M \
Lt P p imiie pimim P | i P i = P P P P Pl e P fum e e e Lt b e B 2 A i L e 3 S 2 e S NP S T
b | '
] [
4 ‘
R
b
b
I
< v
3
3
j - , - - e - e —raro
‘
A AR I R R TN —_——— ¢
' 3
.
: y
: J :
]
. J
v 3
'
"
H
: : ;.
. 3 :
: 3
o 3 .
s i
3 H
3 . H
o 3 H
3 - .
3 H
3 H
- . 3
3 . : . . .
. 2 3 o
) ’ . 3 -
. . y - “
' . ] ¢
. o : 2
H - ' 3 ¢
' . PRI .
H $ ¢ K , . o
m
b
H - - e e i ¢ b
H . acmaia missssaaaaaaacssasaasa - :
| 2 : H
i i H H
i b u ;
: H : , )
b H . &
H e
- a. v
- g : ¢ 5
............ == R : %,
2, .
H T ————tTTTTTn Tan—y.
H
H
g H
| J
H :
]
9 <
b
9 <
b
) : R 3
q . 3
] 2
. E:
P t 3 b » x
.1 b %
3 b >
b %
. & b ¥
. R : &
R N A e i i Qi P o alcd b 3
P "
b %
v "
H %
P "
v %
' %
H g
: )
> )
T P v
.
i
[
. .




CA 02905217 2015-09-24

WO 2014/161089 PCT/CA2014/050332

18/26

~100a

124

128
114

FIG. 11

--------------

130
130

127

130
4a

136

80 - ‘




CA 02905217 2015-09-24

WO 2014/161089 PCT/CA2014/050332

19/26

Apel

o

.""i.-‘,.“ \'
A o o ¥

LTI

'E F '
E § - . ] ‘




CA 02905217 2015-09-24

WO 2014/161089 PCT/CA2014/050332

20/26




CA 02905217 2015-09-24

WO 2014/161089 PCT/CA2014/050332

21/26

TR g g S

FIG. 14



CA 02905217 2015-09-24

WO 2014/161089 PCT/CA2014/050332

22/26

'
3




CA 02905217 2015-09-24

WO 2014/161089 PCT/CA2014/050332

23/26




CA 02905217 2015-09-24

WO 2014/161089 PCT/CA2014/050332

24/26




CA 02905217 2015-09-24

PCT/CA2014/050332

WO 2014/161089

25/26

20

D 9 . -y
g e o
. iy
3 e LT ’
ﬂ. m. a u m m * !'l m m. .m g. II! u. e, ”..'. Rt ol
i

e @.fﬁﬁiiﬁ!ii!ﬁiﬁ%%%%%%%m

PRODUCT
SELECTION
VOLUME
SELECTION

3
i
|
]
]
i
|
§
¥
I
I
i
| §
§
¥

I
—.
I
§
X
¥
i
d
k
¥
K
:
’
4
K
¥
4
F
3
§
E
4
;
&
i
§
3
§
&
§
g
;
¥
%
f
i
i
]
3
™

o e
N i oo "uof '
: e ....W\...o g§ !ga *- "! &

I TN AL

]
g
N
|
H“
|
-
|
K
¥
¥
]
K
]
K
B
R
|
]
[
T
[ |
N
| §
F

L R R N R R NN ﬂﬂt

.

B o o o e e e O i i SongERehe e
_" ¥ B F

186

Miiilgzg!lllli.m

SYSTEM

CONTROL

J
) b
J b
J b
) : R
] :
) : o
J P, d
] ‘ N
) ]
] SRR i
4
» ' A 3 - ra o]
¢
3,
N
3
3
J 3
4 o
3
7. E
A
3
<
)
o ‘ w ' :
0 o 3 A
. . e \
L . - " oo I "
L . ”
i T 0
=0
L - o g o L
p AT Yo v,
. ., S R
v - ’ L P A e m LA 3 PSS Ve
:
:
‘ J
- 2
: :
:
- -
3 - Lo v AESIESIESIIEL e
b " [ b
X
)
\ R
i o g g O S 357 e 3 SA D
Y
D - .
. 5 \ :
X

127

SOLENOD |-

-136

_ SENSOR

BREWCHAMBER

(o T e B 1
= a ! " | :
u.. P I n . 2

oo N N W R O B N O R O B O O T O A N R N

.----------------------5:

FIG. 18



CA 02905217 2015-09-24

WO 2014/161089 PCT/CA2014/050332

26/26

200

m—- .
Close Chamber

.....................................................................

v: Beverage e
Selectlon Screen | .

212

Press Brew S
Button -

Display Heating

Screen Until Ready| <

~_ temperature OK? _

Yes

218 valve 127 |~

& Water Pumps L* Water Pump runnlng)

(Sequence as per (Sequence as per
beverage selected) beverage selected)

- "Volume target N
measured by rowmaste r -

Timeout 24

Drsplay error (other
errors also possrble)

Tes

' Drsplay beverage

| complete” screen | ~228

— Evacuate Capsule
W|th Alr Pump




12

22

24

26



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - abstract drawing

