Office de la Proprieté
Intellectuelle
du Canada

Un organisme
d'Industrie Canada

Canadian
Intellectual Property
Office

An agency of
Industry Canada

CA 2689795 C 2013/07/30

(11)(21) 2 689 795

(12 BREVET CANADIEN
CANADIAN PATENT
13) C

(22) Date de depot/Filing Date: 2007/09/07

(41) Mise a la disp. pub./Open to Public Insp.: 2008/03/13
(45) Date de délivrance/lssue Date: 2013/07/30

(62) Demande originale/Original Application: 2 654 527

(51) Cl.Int./Int.Cl. A4/J 371/44(2006.01),
AdrJ 31/32(2006.01)

(72) Inventeurs/Inventors:
HUANG, JIJANMING, US;

B

RU

DEVOL

D, FINN, US

(30) Priorte/Priority: 2006/09/07 (US60/843,012) (73) Propriétaire/Owner:

(74) Agent: SMART & BIGGAR

KEURIG, INCORPORATED, US

(54) Titre : PROCEDE ET APPAREIL POUR FORMATION DE BOISSON
54) Title: METHOD AND APPARATUS FOR BEVERAGE FORMATION

43

. 62 7
"'I!.;-'? 9 g

(57) Abrégée/Abstract:

A method and apparatus for forming a beverage. Provision of a beverage precursor liguid may be enabled based on Initiating
closure of a brew chamber that Is arranged to at least partially enclose a beverage cartridge. A lid control mechanism may lock a

» . _
‘ l an a dH http:/opic.ge.ca + Ottawa/Gatineau K1A 0C9 - hmp./cipo.ge.ca o p1C

OPIC - C]

S SNV ENEEN
O - 2.7 20 a0

J "..
KT
e
A

PO 191



CA 2689795 C 2013/07/30

anen 2 689 795
13) C

(57) Abrege(suite)/Abstract(continued):
reservolr lid in a position to block access to a reservoir and release the lid to allow access to the reservoir in response to closure of

the brew chamber. A reservoir lid may be opened simultaneously and automatically with opening of the brew chamber. The
reservolr lid may pneumatically seal the reservoir, e.g., to allow the reservoir to be pressurized to force water to the brew chamber.
Water In the reservoir may be provided to the brew chamber In response to detection that the water has been sufficiently heated,

e.d., based on a thermal cut off switch opening that cuts power to the heater.
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ABSTRACT

A method and apparatus for forming a beverage. Provision of a beverage precursor

liquid may be enabled based on inttiating closure of a brew chamber that is arranged to at

least partially enclose a beverage cartridge. A lid control mechanism may lock a reservoir lid
In a position to block access to a reservoir and release the lid to allow access to the reservolr
tn response to closure of the brew chamber. A reservolr lid may be opened simultaneously
and automatically with opening of the brew chamber. The reservoir lid may pneumatically
seal the reservoir, e.g., to allow the reservoir to be pressurized to force water to the brew
chamber. Water in the reservoir may be provided to the brew chamber in response to

detection that the water has been sufticiently heated, e.g., based on a thermal cut oft switch

opening that cuts power to the heater.
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METHOD AND APPARATUS FOR BEVERAGE FORMATION

This 1s a divisional of Canadian Patent Application Serial No. 2,654,527,

filed September 7, 2007.
BACKGROUND

Some types of beverage forming devices, such as coffee brewers, use a cartridge
containing a beverage medium, e.g., ground coffee, to form a beverage. In coffee brewers of
this type, water is heated by the brewer and introduced into the cartridge. The water infuﬁes
with the coffee in the cartridge, and the beverage formed is removed from the cartridge for
consumption. Many coffee brewers of this type commonly require a user to provide water to

the machine that is used to form the beverage.
SUMMARY OF INVENTION

The inventors have appreciated that in some applications, users of a beverage forming
device, such as a coffce brewer, may need to be reminded of the need to provide water to the
brewer. - For example, with brewers used by hotel guests in their room, the guests may not be
familiar with thé brewer operation, and proper reminders regarding the need to provide water
may help avoid user frustration or failure to properly operate the device. In other
embodiments, it may be desirable to keep the brewer empty of water between uses. Agan
using the hotel brewer context as an example, it may be preferable to maintain the brewer
empty of water between uses, e.g., because several hours or days may pass between uses.
Requiring a user to provide fresh water at the time of use may help to provide a higher quality
beverage.

One aspect of the invention relates to a method of brewer operation, which may
include placing a brew cartridge in the brewer, and then closing a brew chamber to at least
partially enclose the cartridge. Closing of the brew chamber may automatically enable the
providing of water or other beverage precursor liquid into a reservoir in the brewer, which is
then used (heated or not) with the cartridge to form a beverage. For example, closing the
brew chamber may cause a lid for a water reservoir to be fully opened or otherwise moved to
allow access to an access opening of the reservoir, allowing a user to provide water into the
reservoir. The reservoir lid may open with an abrupt action, causing attention to be drawn to
the reservorr hid. In one embodiment, the lid may open with a spring action, e.g., to help

further draw attention to the watcr reservoir and the need to provide water. Such a feature

may be usctul in certain embodiments, such as brewers arranged to form one cup of beverage
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at a timf; and thus requiring water to be provided for each brew cycle. In another
embodiment, closure of the brew chamber may cause actuation of a baffle, pump, valve or
other device to provide a suitable amount of water to a reservolr for beverage formation.

In another aspect of the invention, a beverage formation device may include a brew
chamber for receiving a beverage cartridge and have a lid that is movable between open and
closed positions to open and close the brew chamber. The brew chamber may be adapted to
substantlally enclose a beverage cartridge with the lid. in a closed position. A reservoir may
hold a beverage precursor liquid, such as water, and have a lid that is movable to open and
close an access opening through which precursor liquid is provided into the reservoir. A
heater may heat the precursor liquid that is provided to the brew chamber, and a lid contro}
mechanism may lock the reservoir lid in a position to block access to the access opening
while the brew chamber lid is open, and unlock the lid 1o allow access to the access opening
when the brew chamber lid is moved from the open position to the closed position.

In another aspect of the invention, a brewer may be configured so that when a user
opens a brew chamber, e.g., to place a cartridge in the brewer, a lid of a water reservoir is
also opened simultaneously and automatically with opening of the brew chamber. After
placement of the cartridge in the brew chamber and the brew chamber is closed, the lid of the
Waler reservolr may remain open, €.g., to help remind a user to provide water to the brewer.
The open reservoir lid may include a sound, sign display, or other indication to the user to
provide water for the brew cycle | e. g-, a visible marking, such as printed text “Add Water” to
help guide the user’s operation of the device.

In another aspect of the invention,'-a method for operating a brewer includes providing
a brew cartridge, providing water in a reservoir for beverage formation, closing a lid to close
the access opening and pneumatically seal the reservoir, heating the water, and providing the
water to the cartridge to form a beverage. Water may be provided into the reservoir by a user
pouring the water through a reservoir access opening. The pneumatic seal may be provided
by a silicone rubber gasket between the lid and reservoir body and/or any other suitable
arrangement. Pneumatic sealing of the reservoir may allow the water in the reservoir to be
expelled from the reservoir for flow to the brew chamber by introducing air pressure into the
IeServolr, €.g., by an air pump. The reservoir may be vented during heating of the water, e.g.,
to allow steam or other gases to escape, and during pressurization of the reservoir and
dehlivery of the brew water. However, the venting arrangement may be constructed to allow a

suttably small amount of gas to escape 50 as to allow successful delivery of the brew water to
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the brew chamber. As a result, heating of the water and the attendant steam creation or other
pressure generation, may not cause delivery of water to the cartridge. Instead, such pressure
may be vented and the water delivered to the cartridge when appropriate. Such an
arrangement may avoid the need for providing controlled venting, e.g., by way of a
controllable valve, yet still permit pressurized delivery of water from the reservoir.

In another aspect of the invention, a beverage formation device may include a brew
chamber for receiving a beverage cartridge and have a lid that is movable between open and
closed positions to open and close the brew chamber. The brew chamber may be adapted to
substantially enclose a beverage cartridge with the lid in a closed position. A reservoir may
hold a beverage precursor liquid and have a lid that is movable to open and close an access
opening through which precursor liquid is provided into the reservoir. The lid may be
adapted to pneumatically seal the reservoir access opening in a closed position, and thereby
pneumatically seal the reservoir so that liquid in the reservoir may be delivered by
pressurizing the reservoir. A heater may heat the precursor liquid that is provided to the brew
chamber, e.g., by way of a heater in the reservoir.

In another aspect of the invention, a method for operating a brewer includes providing
a brew cartridge, providing water in a reservoir, providing a brew indication to begin a
brewing cycle, heating the water, detecting when the water is heated to a desired temperature,
and then providing the water to the cartridge to form a beverage based on the detected
temperature. In one embodiment, detection of the water temperature is pexrformed by a
temperature cut ott switch (T'CO) which is normally closed to provide power to a water
heater, but opens when the water reaches a predetermined temperature. Opening of the TCO
may cause the brewer to deliver the heated water to the cartridge. For example, the brewer
may include an air pump that pneumatically pressurizes the water reservoir in response to
opening of the TCO switch, thereby forcing the heated water to the cartridge. Such an
arrangement may provide for a simphified control mechanism.

In another aspect of the invention, a method for forming a beverage includes
providing a brew indication to cause a brewer to begin a brew cycle, delivering power to a
heater to heat precursor liquid in a reservoir of the brewer, detecting the temperature of the
precursor liquid during heating, interrupting power to the heater based on detecting that the
precursor liquid 1s heated to a desired temperature, and delivering the precursor liquid from
the reservoir based on interrupting power to the heater. Thus, control of delivery of water

from the reservoir may be made based on power interruption to the heater, thereby ensuring
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that the heater is not operating while water is being delivered from the reservoir. This feature
may help prevent damage to the heater or other components that might be caused by operating
the heater without having sufficient water present to receive the heat generated, especially 1n

devices that empty the reservoir of liquid during each brew cycle.

In another aspect of the invention, a beverage forming machine includes a brew
chamber for receiving a brew cartridge, a reservoir for receiving precursor liquid for use 1n
forming a beverage, and a brew indication switch for receiving an indication from a user to
begin a brewing cycle. The brew indication switch may take any suitable form, such as a
power button that a user may press to initiate a brew cycle, a switch that detects closure of a
lid for the reservoir, a cup sensor that detects the presence of a cup or other vessel to receive a
beverage, etc. The machine may also include a heater for heating precursor liquid 1n the
reservoir, a detector for detecting a desired temperature of precursor liquid in the reservoir, an
air pump for providing pressurized air to the reservoir, and a controller constructed and
arranged to control operation of the heater and the air pump. The controller may be adapted
to control the heater to heat the precursor liquid and cause the air pump to deliver pressurized
air to the reservoir when the detector detects that the precursor liquid is at the desired

temperature.

According to still another aspect of the present invention, there is provided a
method for forming a beverage, comprising: providing a brew indication to cause a brewer to
begin a brew cycle; delivering power to a heater to heat precursor liquid 1n a reservoir of the
brewer in response to the brew indication, the reservoir being fluidly coupled to a brew
chamber for receiving a beverage cartridge; detecting the temperature of the precursor liquid
during heating; interrupting power to the heater based on detecting that the precursor liquid is

heated to a desired temperature; detecting that the reservoir is closed; and pneumatically
pressurizing the reservoir to force the precursor liquid from the reservoir to the brew chamber
in response to detecting that the precursor liquid is at the desired temperature, wherein the

brew cycle is begun only if the reservoir is detected to be closed.

According to yet another aspect of the present invention, there is provided a

beverage forming machine comprising: a brew chamber for receiving a beverage cartridge; a
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reservoir for receiving precursor liquid for use in forming a beverage, the reservoir being

fluidly coupled to the brew chamber; a brew indication sensor for receiving an indication from
a user to begin a brewing cycle; a heater for heating the precursor liquid in the reservoir; a
detector for detecting a desired temperature of the precursor liquid in the reservoir; an air
pump for providing pressurized air to the reservoir to cause the precursor liquid to be
delivered to the brew chamber; and a controller constructed and arranged to control operation
of the heater and the air pump and to detect that the reservoir is closed; wherein the controller
1s adapted to begin a brewing cycle only if the reservoir is detected to be closed, is adapted to
control the heater to heat the precursor liquid in response to the indication to begin a brewing
cycle and 1s adapted to cause the air pump to deliver pressurized air to the reservoir in

response to the detector detecting that the precursor liquid is at the desired temperature.

These and other aspects of the invention will be apparent from the following

description and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

Aspects of the invention are described with reference to the following drawings

in which like numerals reference like elements, and wherein:

Fig. 1 1s a perspective view of a beverage formation device in accordance with

aspects of the invention;

F1g. 2 1s a perspective view of selected components of the beverage formation

device of Fig. 1;

Fig. 3 1s an exploded view of the portion of the beverage formation device

shown 1n Fig. 2;

F1gs. 4-8 show the portion of the beverage formation device shown in Fig. 2 in

various states of opening and closing operations; and

Fig. 9 1s a schematic block diagram of a beverage formation device in

accordance with aspects of the invention.
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DETAILED DESCRIPTION
Various aspects of the invention are described below and/or shown in the drawings.
These aspects of the invention may be used alone and/or in any suitable combi;’lation with
each other. Aspects of the invention are not limited in any way by the illustrative
embodiments shown and describaa herein.

As used herein, a “cartridge” may take any suitable form, such as a pod (e.g., opposed
layers of filter paper encapsulating a beyerage medium), capsule, sachet or any other
arrangement. The cartridge may be impervious to air and/or liquid, or may allow water
and/or air to pass into the cartridge. The cartridge may include a beverage medium, such as
tea, ground coffee, powdered milk, a drink mix, and/or any other suitable material for
forming a beverage. The cartridge may include a ﬁltér or other arrangement to help preyent
some portions of the beverage medium from being provided with the foxméd bcvcragé, such
as a coffee drink, tea, hot chocolate, etc. To “brew” a bcverége includes infusion, mixing,
dissoliring, steeping or otherwise forming a drinkable substance using water or other
beverage precursor (¢.g., flavored or otherwise treated water, or other liquid) with a beverage
medium. Also, reference to “water’” herein is to any suitable water formulation, e.g., filtered,

deionized, softened, etc., as well as any other suitable precursor liquid used to form a

beverage, such as sweetened or flavored water, milk, etc.

Fig. 1 shows a beverage forming device 10 that incorporates various aspects of the
invention. This illustrative embodiment includes a housing 101 that énclbses various parts of
the device 10 and supports several external features, such as a power button 91, a Cup sensor
97 (e.g., a photosensor) and/or other optional features. A brew chamber 1 may be opened,
e.g., by lifting a handle 3, so that a beverage cartridge may be inserted into the brew chamber
l for forming a beverage. In this regard, the device 10 may operate, for example, as shown in
U.S. Patent 7,165,488. That is, lifting the handle
3 may cause a brew chamber lid (not shown in Fig. 1) to be raised so that a cartridge receiver
may tilt forward to receive a beverage cartridge. Of course, it should be understood that the
brew chamber 1 may be opened in other ways, such as by push button actuation of a motor-

driven mechanism, manual opemng of a drawer that slides outwardly to receive a cartridge,
and so on.

In one aspect of the invention, the device 10 may automatically enable provision of
water or other precursor liquid used to form a beverage into a reservoir 5 (e. g., used for water

heatmg) in response to closing of the brew chamber 1. For example, a user may lift the
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handle 3 or otherwise cause the brew chamber 1 to open. After placing a fresh cartridge in
the brew chamber 1, the user may cause the brew chamber 1 to close, e.g., by pressing down
on the handle 3, pushing a control button that actuates a motor drive to close the brew
chamber 1, etc. Upon movement of the brew chamber toward the closed position, a lid 51 of
the reservoir 5 may open, allowing a user to access to the reservoir 5. With access to the
reservoilr 5, a user may pour water or other liquid into the reservoir 5 through an access
opening exposed by the open Iid 51. Of course, provision of water or other liquid to the
reservolr S may occur in other ways, and a user need not provide the liquid into the reservoir
5. For example, liquid may be provided in response to brew chamber closing by opening of a
valve in a water supply line that feeds the reservoir 5. The water supply line may run from a
storage tank on the device 10 or from a plumbed connection fo a domestic water supply. In
such embodiments, a 11d 51 for the reservoir 5 need not be provided since a user need not
have access to the reservoir 5. However, 1in this embodiment, the reservoir 5 receives water
or other liquid by a user pouring the liquid throﬁgh an access opening exposed by opening of
the reservoir lid 51. In accordance with this aspect of the invention, the device 10 may be
etfectively empty of water between uses, and have fresh water provided to the brewer in
response to initiation of closure of the brew chamber 1, which may signify a user’s desire to
form a beverage.

In another aspect of the invention, a lid 51 of a reservoir 5 may open simultaneously
and automatically with opening of the brew chamber 1. For example, the lid 51 of the
reservolr 5 may pivot upwardly to expose an access opening for the reservoir 5 when the user
takes action to open the brew chamber 1, thereby allowing a user to pour water into the
reservolr 5. Simultaneous dnd automatic opening of the brew chamber 1 and the reservoir 5
may be controlled by a Iid control mechanism, e.g., that unlatches the reservoir hid 51 from a
locked closed position allowing the lid 51 to open under a spring bias in response to lifting of
the handle 3 and opening of the brew chamber 1. Other arrangements for the hd control
mechanism are possible, such as a motor-driven linkage that operates to open the lid 51 and
the brew chamber 1 in response to a user’s press of a button, mechanical or electro-
mechanical latching devices that unlatch the brew chamber 1 and lid 51 allowing the brew
chamber and hid 51 t0 open under a spring biﬁs, and others.

To turther illustrate these and other aspects of the invention, Fig. 2 shows a schematic
view, and Fig. 3 shows an exploded view, of selected components of the device 10 shown in

Fig.1 with the housing 101 removed. Reference is made to F i1gs. 2 and 3 to illustrate aspects
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of the invention, but no limitation on such aspects of the invention i1s intended. For example,
arrangements are described for movement of a brew chamber lid and a reservoir lid 51, but
aspects of the invention are not limited to the embodiments described, e.g., neither the brew
chamber 1 nor the reservoir 5 need have a lid in some aspects of the invention. Also, 1t
should be understood that the device 10 likely would include other parts that are not shown
here for purposes of clarity.

In the dlustrative embodiment shown, the handle 3 is fixed to a lid carrier 42 that is
pivotally mounted to a frame 6 at an axas 41. The frame 6 may form a skeleton of the device

10, supporting the housing 101 as well as other components of the device 10. The lid carrier

42 has mounted to it a brew chamber hid 12 and a reservoir hd 51 that cover an opening in a

beverage cartridge receiver 11 and an access opening in the reservoir 5, respectively. The
brew chamber lid 12 may be fixed relative to the lid carrier 42, and thus may move to open or
close the brew chamber 1 with movement of the lid carrier 42. The reservoir lid 51 may be
moveably mounted on the lid carrier 42, e.g., so that the lid 51 may pivot about the axis 41.
Thus, the reservotr lid 51 may pivot or otherwise move relative to the container part of the
reservolr 5 to expose the access opening of the reservoir 5.

In this dlustrative embodiment, opening of the brew chamber 1 1s mnitiated by
depressing a lever 2, which releases a lockiﬁg arrangement 21 that engages a portion 61 of
the frame 6 to lock the lid carrier 42 1n the closed position and prevent lifting of the handle 3.
However, such locking of the lid cammer 42 may be performed using other arrangements, or
may not be provided at all. In some cases, locking of the lid carrier 42 or otherwise resisting
opening of the brew chamber 1 may help the device 10 resist the pressures developed in the
brew chamber 1 during beverage formation. In this embodiment, the locking arrangement 21
includes a first shder 21a that can move forward and back on the lid carrier 42 and 1s biased
by a spring or other resilient member to move 1n the forward direction. Thus, depression of
the lever 2 overcomes the bias of the spring or other element, and causes the first shider 21a to
move rearwardly and disengage the portion 61 of the frame 6. Of course, it should be
understood that locking of the lid carner 42 may be accomplished 1n other ways, such as by a
detent mmechanism, other latch constructions, hinkages, etc.

Lifting of the handle 3 pivots the hid carmrier 42 about the axis 41 to expose the
opening 1n the cartridge recerver 11 and partially lift the reservoir hid 51 with respect to the
access opening in the reservoir 5. However, with the reservoir lid 51 locked in place relative

to the lid carrier 42, the access opening 1s not exposed to allow hquid to be provided into the
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reservolr S even with the hid carmer 42 fully raised. The lid 51 1s locked 1n place by a second
slider 21b of the locking arrangement 21 that 1s slidably mounted on the lid carrier 42. The
second slider 21b is biased, e.g., by a spring, to move rearwardly and engage tab portions 53
on the hid 51, thereby keeping the lid 51 in place relative to the hd carrier 42. However, with
forward movement of the slider 21b, the lid 51 is released and may be moved to expose the
access opening of the reservorr 5. As discussed in more detail below, engagement of the |
slider 21b with a portion 62 of the frame 6 as the Iid carrier 42 is moved downwardly to close
the brew chamber 1 causes the slider 21b to move forwardly toward the handle 3 and unlock
the [id 51. In this embodiment, the lid 51 1s spring biased to pivot upwardly and away from |
the lid carrier 42 so that upon release of the hid 51, the lid 51 moves abruptly to an open
position. In other embodiments, the lid 51 need not be spring biased, but may be moved by
hand, by motor drive or other arrangement. Also, the lid 51 need not necessarily pivot about
the axis 41, but instead may pivot about any other suitably arranged axis, méy slide side-to-
side or forward-to-back, or move in any other way to exposed/cover the access opening.
Likewise, the lid carrier 42 is not required, and the brew chamber Iid 12 and reservoir lid 51
may be separately mounted to the frame 6 or other member. Alternately, the lid camrier 42
may move 1n other ways, such as with a shiding motion, a non-pivoting up and down motion,
c¢tc. In short, aspects of the invention are not himited in the way that the brew chamber is
opened/closed and/or the way that the access opening to the reservoir is opened or covered to
prevent access ta the reservoir.

In accordance with an aspect of the invention, the reservoir lid 51 may be arranged to
pneumatically seal the reservoir 5 when the lid 51 is in a closed position relative to the access
opening of the reservoir 5. By pneumatically sealing the reservoir S, the liquid in the
reservolr 5 may be caused to flow to the brew chamber 1 by pressure in the reservoir 5, e.g.,
alr pressure introduced by an atr pump or other means. In this embodiment, the lid 51
includes a silicone rubber seal 52 that engages with the container portion of the reservoir S,
but other sealing arrangements are possible, such as an interference or other close fit, other
gasket arrangements, etc.

As also described in more detail below, in this embodiment, the lid carrier 42 includes
a pair of depending arms 43 that each have a pin that engage with corresponding slots 14 in
the cartridge receiver 11. As the lid carrier 42 and arms 43 move upwardly, engagement of
the arms 43 with the slots 14 causes the receiver 11 to tilt forward about an axis 13. It should

be understood that the receiver 11 may be tilted forwafd 1n other ways, such as by hand, a
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motor driven mechanism, or other arrangement. Alternately, the recetver 11 may remain

stationary.

Figs. 4-8 show the arrangement of Fi1gs. 2 and 3 1n various states of operation. Fig. 4

shows an initial configuration with the brew chamber 1 closed and the reservoir 11d 51 closed,
1.e., a configuration tn which a user might typically find the beverage forming device 10 after
a beverage has just been made. To start the process for forming a new beverage, the user
may open the brew chamber 1, e.g., by depressing the lever 2, which causes the shider 21a to
move rearwardly against a spring bias, as shown 1n Fig. 5. Rearward movement of the slider
21a causes the slider 21a to disengage from the portion 61 of the frame 6, allowing the hd
carrier 42 to be raised by lifting of the handle 3. The lid carrier 42 may be biased to move
upwardly, e.g., under a spring or other bias, or may be arranged to require the user to support
and lift the lid carrier 42.

With the lid carmrier 42 fully lifted as shown in Fig. 6, the cartnidge receiver 11 is tilted
forward and positioned to receive a cartridge for brewing a beverage. A detent or other
arrangement may be employed to maintain the lid carrier 42 in a lifted condition, e.g., to help
prevent inadvertent closing of the brew chamber 1. As mentioned above, lifting of the lid
carrier 42 and engagement of the arms 43 with the slots 14 in the receiver 11 causes the
recerver 11 to tilt forward about the axis 13. Although in this embodiment the cartridge
receiver 11 pivots forward about an axis 13 based on engagement of arms 43 with a slot 14 in

the cartridge receiver 11 to allow for easier handling of the cartridge, the cartridge receiver 11

- may be moved manually, may remain stationary, and/or may move in other ways. In the

condition shown in Fig. 6, the reservoir lid 51 1s opened from a closed position (in which the

had 51 seals the reservoir 5), but the reservotr Iid 51 still covers the access opening to the
reservoir receptacle so that a user may not pour water into the reservoir 5. Thus, although the
access opening 1s slightly opened, the access opening is not exposed.

With a cartridge (not shown) placed n the cartridge receiver 11 (and a spent cartridge
removed from the receiver 11 if necessary), the bhandle 3 may be depressed as shown in Fig. 7
to close the brew chamber lid 12 and thus the brew chamber 1. When the brew chamber 1 is
fully closed, the slider 21a may re-engage with the portion 61 of the frame 6 so as to lock the
lid carrier 42 1n a closed position. The reservoir lid 51 may travel with the lid carrier 42 until
the brew chamber lid 12 1s nearly closed or closed and the slider 21b engages with a portion
62 on the frame 6, which causes the slider 21b to disengage from the tab portions 53 on the

reservolr id 51. This allows the reservoir lid 51 to pivot freely on the lid carrier 42, e.g..
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about the axis 41 to an open position shown in Fig. 7 to allow access to the reservoir 5. The
reservolr lid 51 may have a spring bias that urges the lid 51 to move to the position shown in
Fig. 7. Thus, when the shder 21b disengages from the lid 51, the lid 51 may move abruptly
to the position shown in Fig. 7. This may draw the user’s attention to the fact that water
should be provided in the reservoir 5 for brewing.

In this embodiment, the reservoir 5 is sized to receive only enough water for the
preparation of one cup of beverage (e.g., 6, 8, 10 or 12 ounces), and the device 10 is operated
to empty the reservoir 5 during each brew cycle. Thus, the reservoir 5 in this embodiment
needs refilling after each completed brew cycle. This embodiment may be useful in certain
applications, such as hotel use or other circumstances when it may not be desired to store
water 1 the brewer. Of course, 1n other embodiments, the reservoir 5 may have a larger
capacity, or be provided water from a separate storage tank or a plumbed connection. After
water 1s provided in the reservoir 5, the user may push the reservoir lid 51 down so that it
locks in place on the lid carrier 42 (the tab portions 53 engage with the slider 21b — shown in
Fig. 8) and pneumatically seals the reservoir 5 closed. By a pneumatic seal, it is meant that
the lid 51 provides a suitable seal of the reservoir 5 to allow pneumatic delivery of water in
the reservoir to the cartridge, as described in more detail below.

In this embodiment, the slider 21b and the frame portion 62 form a lid control
mechamsm that functions to lock the reservoir 1id 51 in a position to block access to the
access openung while the brew chamber lid 12 1s open and unlocks the lid 51 to allow access
to the access opeming when the brew chamber lid 12 is moved toward the closed position.
However, 1t should be understood that a lid control mechanism may include other
compaonents that provide the same or similar function. For example, the lid control
mechanism may include a solenoid-activated latch that is triggered to release the lid 51 from
a locked position on the lid carrier 42 upon closure of a switch when the lid carrier 42 is
lowered to close the brew chamber 1. In another embodiment, the lid control mechanism
may include a motor that is actuated to drive the lid 51 to move toward an open position in
response to initiation of closure of the brew chamber 1, e.g., as sensed by a photodetector,
switch or other detector. In accordance with another aspect of the invention, the lid control
mechanism may be altered to function in a different way, e.g., to cause simultaneous and
automatic opening of the reservoir lid 51 upon opening of the brew chamber lid 12. For
example, the shder 21b and the frame portion 62 may be arranged to unlock the lid 51 from

the lid carrier 42 when the user lifts the handle 3 with the brew chamber 1id 12 in the closed
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position. Alternately, the slider 21a may engage with the lid 51 so as to lock the lid in a
closed position with the brew chamber 1 closed, and release the reservoir lid 51 upon
depression ot the lever 2. Other arrangements are possible, such as a push button function
whereby a user presses a push button, which causes the brew chamber lid 12 and the reservoir
lid 51 to move toward respective open positions whether by motorized, manual, electro-
mechanical or other means.

Fig. 9 shows a schematic diagram of a beverage forming device 10 in accordance with
aspects of the invention, e.g., the device 10 shown in Figs. 1-8. With a fresh cartridge
provided in the brew chamber 1 and water in the rescrvoir S, the user may press a brew
button (éuch the power button 91) to cause the brewer to start a brew cycle. In accordance
with one aspect of the invention, initiation of a brew cycle may begin with heating of the
water in the reservoir 5, and when the water 1s sufficiently heated, delivery of the water to the
brew chamber may be initiated. Heating of the water may be done in any suitable way. F 6r
example, a controller 9 may control the heater 94 to begin heating of the water in the
reservolr J, e.g., by an electrical resistance heater 1n or around the reservoir S, a heater in the
line 96 leading from the reservoir 5 to the brew chamber 1, or otherwise arranged to heat the
water. Once the water 1s heated to a desired temperature, a thermal cut off (TCO) switch 93
associated with the reservoir 5 may open and cause power to be cut off to the heater 94, e.g.,
the TCO switch 93 may be arranged in the power supply line to the heater 94. (In some

embodiments, sufficient heating of the water may be sensed in other ways, such as by a

thermocouple, or other sensor.) I[n accordance with an aspect of the invention, the controller
9 (e.g., which may include a microprocessor for performing data iproccssing functions, a
memory for storing data and/or operating instructions, communication buses or other devices,
software or other computer-executable instructions, a power supply or other power source
such as a plug for mating with an electrical outlet, relays, mechanical linkages, user data
input devices such as butfons, a touch screen or other, information display devices such as an
[.CD display, indicator lights or other, and/or other components for providing desired control
functions) may detect the opening of the TCO (such as by detecting a drop in voltage at the
heater 94) and 1n response cause delivery of water to the brew chamber 1, e.g., control an air
pump 92 to begin operation. The air pump 92 may deliver air under pressure to the reservoir
5 to cause the pressure in the reservoir 5 to rise, causing heated water to be forced from the
reservolr 5 to the brew chamber 1 via a line 96. The reservoir S may have an outlet at or near

the bottom of the reservoir 5 so that heated water is forced from the outlet and into the line 96
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(which may include a check valve to help prevent backflow of fluid in the line 96). Heated
water or other precursor liquid that 1s provided to the brew chamber may enter a beverage
cartridge in the brew chamber 1 via an inlet needle that punctures the cartridge when the brew

chamber hid 12 closes the brew chamber 1. The water may contact the beverage medium in

.the cartridge and a formed beverage may exit the cartridge, e.g., via an exit needle that

punctures a bottom side of the cartridge. The air pump 92 may run for a specified penod of
time, e.g., 60 seconds, or otherwise controlled (e.g., by detecting a drop m pressure in the
reservolr 5 signifying an absence of liquid) to empty the reservoir 5 of all water or other
liquid. The timing of the air pump operation may be arranged so that mainly air 1s pumped at
the end of the cycle, e.g., to help purge the cartridge of any remaining beverage, as well as to
help dry the reservoir 5 and the line 96.

As descnibed above and in accordance with one aspect of the invention, the reservoir
5 may be vented to allow escape of steam or other pressurized gas during heating of the
water, but not intertere with pneumatic delivery of water from the reservoir 5 to the brew
chamber 1. For example, an onfice 95 arranged in the connection between the air pump 92
and the reservolr 5 may be suitably arranged to properly vent the reservoir 5 during heating
(e.g., to prevent substantial delivery of water from the reservoir 5 to the brew chamber 1 until
the air pump 92 1s operated), and be arranged so that pressurization of the reservoir 5 by the
air pump 92 causes desired delivery of water to the brew chamber 1. In one itlustrative
embodiment, the orifice has a diameter of approximately 0.012 inch.

In one embodiment, the brewer may include a cup or mug sensor 97 that detects
whether a container 1s positioned to receive a beverage as it exits the brew chamber 1 and
cartridge. If a container is not detected, the controller 9 may prevent the brewer from
operating, e.g., may prevent water heating, air pump operation, etc. Also, if the cup sensor
detects that the container 1s removed during a brew cycle (e.g., during water heating or
delivery of heated water to the cartridge), the controller 9 may stop brewer operation (stop
heating or water delivery.) The brew cycle may be resumed if the container is detected to be
replaced. The cup sensor may take any suitable form, such as an LED and photodetector.

In another aspect of the invention, the controller 9 may include a feature that powers
up the device 10 upon detection that the brew chamber 1 has been opened. In accordance
with this aspect of the invention, a user need not be required to turn the device 10 on when
seeking to make a beverage, e.g., by pressing the power button 91, but instead may simply lift

the handle 3 or otherwise open the brew chamber 1 and place a new cartridge in the brew
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chamber 1. Upon closing of the brew chamber 1 and the reservoir lid 51 (indicating that a
new cartridge has been placed and water has been provided 1n the reservoir 5), the controller
5 may begin the brew cycle (e.g., water heating, followed by water delivery to the brew
chamber). The controller 9 may include one or more sensors to detect opening/closing of the
brew chamber 1 and/or the reservoir lid 51 to power up the device 10 and/or initiate a brew
cycle. Such sensors may include a microswitch that 1s opened/closed upon movement of the
lid carrier 42, the brew chamber lid 12, the reservoir lid 51, the lever 2 and/or other suitable
components. Power up of the device 10 may be triggered, for example, by a switch detecting
movement of the brew chamber Iid 12 or lid carrier 42 from the closed position toward the
open position, and/or by depression of the lever 2. In one embodiment, a switch may prbvide
a brew indication signal by detecting the closure of the reservoir lid 51. Since in the
embodiment described above the reservoir 1id 51 cannot be fully closed unless the brew
chamber 1 is closed, the reservoir lid switch may detect that both a new cartridge has been

placed, as well as provision of water into the reservoir 5, allowing the controller 9 to initiate a

brew cycle upon closure of the reservoir lid 51. The sensor(s) may alternately, or in addition,
detect the presence of a cartridge in the brew chamber 1, water or other liquid in the reservoir
5 and/or other features for suitable control of the device 10. Accordingly, the device 10 may
rece-ive a brew indication from a user to start a brew cycle in a variety of different ways, e.g.,
by closing the reservoir id 51, by pressing a power button 91 or other user input, by placing a
cup or other receptacle under the brew chamber or otherwise to receive a beverage, and so on.
The above and other aspects of the invention will be appreciated from the detailed
description and claims. It should be understood that although aspects of the invention have
been described with reference to itlustrative embodiments, aspects of the invention are not
limited to the embodiments described. Also, aspects of the invention may be used élone, Or

in any suttable combination with other aspects of the invention.
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CLAIMS:
1. A method for forming a beverage, comprising:

providing a brew indication to cause a brewer to begin a brew cycle:

delivering power to a heater to heat precursor liquid in a reservoir of the
brewer 1n response to the brew indication, the reservoir being fluidly coupled to a brew

chamber for receiving a beverage cartridge;
detecting the temperature of the precursor liquid during heating;

interrupting power to the heater based on detecting that the precursor liquid is

heated to a desired temperature;
detecting that the reservoir is closed; and

pneumatically pressurizing the reservoir to force the precursor liquid from the
reservolr to the brew chamber in response to detecting that the precursor liquid is at the

desired temperature,
wherein the brew cycle 1s begun only if the reservoir is detected to be closed.

2. The method of claim 1, wherein the step of detecting the temperature

comprises using a thermal cut off (TCO) switch that opens when the precursor liquid is heated

to the desired temperature.

3. The method of claim 2, wherein the step of pneumatically pressurizing the

reServolr COmprises:

starting operation of an air pump to pressurize the reservoir in response to

when the TCO switch opens to interrupt power to the heater.

4. The method of claim 1, wherein the
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brew chamber includes a lid that 1s movable between open and closed positions
to open and close the brew chamber, the brew chamber adapted to substantially enclose the

beverage cartridge with the hid in a closed position; and

the reservoir includes a lid that 1s movable to open and close an access opening

through which the precursor liquid is provided into the reservoir.

5. The method of claim 4, wherein the reservoir lid i1s adapted to pneumatically

seal the reservoir access opening in a closed position.
6. The method of claim 1, further comprising:

introducing the precursor liquid from the reservoir into the beverage cartridge

to form the beverage.

7. The method of claim 1, wherein the reservoir includes a lid that 1s movably
mounted to open and close an access opening of the reservoir, and wherein the brew

indication is provided by contacting a portion of the reservoir lid with a switch.

8. The method of claim 1, wherein the step of pneumatically pressurizing the

reservolr CoOmprises:
emptying the reservoir of the precursor liquid.
9. A beverage forming machine comprising:
a brew chamber for receiving a beverage cartridge;

a reservotir for receiving precursor liquid for use in forming a beverage, the

reservoir being fluidly coupled to the brew chamber;

a brew indication sensor for receiving an indication from a user to begin a

brewing cycle;

a heater for heating the precursor liquid 1n the reservoir;
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a detector for detecting a desired temperature of the precursor liquid in the

reservoir;

an air pump for providing pressurized air to the reservoir to cause the precursor

liquid to be delivered to the brew chamber; and

a controller constructed and arranged to control operation of the heater and the

air pump and to detect that the reservoir 1s closed;

wherein the controller is adapted to begin a brewing cycle only if the reservoir
1s detected to be closed, 1s adapted to control the heater to heat the precursor liquid 1n
response to the indication to begin a brewing cycle and 1s adapted to cause the air pump to
deliver pressurized air to the reservoir in response to the detector detecting that the precursor

liquid is at the desired temperature.

10. The machine of claim 9, wherein the detector is a thermal cut off (TCO) switch
that interrupts power to the heater when the precursor liquid is heated to the desired

temperature.

11. The machine of claim 10, wherein the controller causes the air pump to deliver

the pressurized air when the TCO interrupts power to the heater.

12. The machine of claim 9, wherein the pressurized air delivered to the reservoir

forces the precursor liquid from the reservoir to the brew chamber.
13. The machine of claim 9, wherein:

the brew chamber has a lid that 1s movable between open and closed positions
to open and close the brew chamber, the brew chamber adapted to substantially enclose the

beverage cartridge with the lid in a closed position; and

the reservotr includes a lid that is movable to open and close an access opening

through which the precursor liquid is provided into the reservoir.
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14. The machine of claim 13, wherein the reservoir lid is adapted to pneumatically

seal the reservoir access opening in a closed position.

15. The machine of claim 9, wherein the reservoir includes a lid that is movably
mounted to open and close an access opening of the reservoir, and the brew indication sensor
includes a switch that is contacted by a portion of the reservoir lid and provides the indication

to begin a brewing cycle in response to closing of the reservoir lid.

16. The machine of claim 9, wherein the controller controls the air pump to empty
the reservoir of the precursor liquid when the detector detects that the precursor liquid 1s at the

desired temperature.

17. The machine of claim 9, wherein the machine 1s configured to puncture the

beverage cartridge.

18. The machine of claim 17, wherein the beverage cartridge 1s impervious to
liquid.
19. The machine of claim 17, wherein the machine is configured to puncture the

beverage cartridge with an inlet needle.

20. The method of claim 6, wherein introducing the precursor liquid from the

reservoir into the beverage cartridge comprises puncturing the beverage cartridge.

21. The method of claim 20, wherein puncturing the beverage cartridge comprises

puncturing the beverage cartridge with an inlet needle.

22. The method of claim 20, wherein puncturing the beverage cartridge comprises

puncturing a beverage cartridge which is impervious to liquid.
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