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(57) Abregé/Abstract:
A brewing apparatus including a housing having a movable lid and a brewing area under the lid; a hot water heater connected to

the housing; a water pump connected to the hot water heater; a controller coupled to the hot water heater and the pump ; and a
switch connected to the housing and adapted to be actuated by a user movable member. The switch Iis coupled to the controller.
The controller Is adapted to discontinue heating by the heater when the switch is moved to a deactuated position.
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ABSTRACT

A brewing apparatus '_in:cluding a housing having a movable
lid and a brewing area under the 1lid; a hot water heater
connected to the " housing; a water pump connected to the
hot water ‘heater; a controller coupled to the hot water
heater and the ,pumpj;i and a switch connect‘ed. to the'
hou\sing. and adapted to_ be actuated by a user movable
member. The switdh i.s coupled to the controller.  The
controller 1s adapted tb discontinue heating by the

heater when the switch is moved to a deactuated position.
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Brewing Apparatus Hot Water Control

BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The present invention relates to a brewing
apparatus, such as a coffeemaker, and more particularly

to a control system\usedfin.a brewing apparatus.
Brief Description of Prior Developments

(0002} U.S. Patent No. 6,240,831 Bl discloses an
indicator which 1is uSed toiindicate that a brewing cycle
requires an extended dﬁration before it is safe to remove
the brew cone. U.S. Pa’tent Publication No. 2'003/0-000392
Al discloses an autométic brew basket lock to lock the

brew basket to the mount during the entire brew cycle.

[0003] A tYpical  brewing' apparatus comprises a hot
water heater. At the.énd of a typical brewing cycle, the
hot water heater'undergoés a purge cyble which results in.
the final amountjof water in the heater being turned into
steam. A purge cycjle- ;effectively removes water from
inside the hot water heé.té_r at the end of the brewing
cycle. A brewing apparatus, such as a coffeemaker,
‘typically has a brewing chamber which is accessible to a
user for inserting "and rémoving coffee grounds, or a
pouch or pod conté.in-ing; coffee grounds. There 1is a
desire for a system whibhéprevents a user ffom opening in
a brewing chamber during_a purge cycle or, alternatively,
whlich prevents a _heatér from continuing with -a purge

cycle when a user has opened the brewing chamber.
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- SUMMARY OF THE INVENTION

[0004] In acco::dance with one aspect of the present
invention, a brewing 'appdratus is provided including a
housing having a movable'lid and a?brewing_area under the
lid; a hot water heatér Connectéd to the housing; a water
pump conne‘cted to _th;e hot water heater; a controller
coupled to the .hot' Wya\ter; heater and the pump; and a
switch connected tof the housing and adapted to Dbe
actuated by a user movable member. ' The switch is coupled
to the controller.  The controller 1is adapt:ed to
discontinue heat‘irig" by the heater when the shwitch 1S

moved. to a deactuated-pQSition.

[0005] In accordance ';with. another aspect of the present
invention, a brewing appar'atus is provided comprising a
housing having a movabieilid and a brewing area uncler the
lid; a hot water hEatéf connected tq the housing; a water
pump connected to the hot water heater; a controller
coupled to the hot water;héater and the pump; and a lock
for retaining the 1lid :1.n ‘a closed position, the 1lock
comprising an el-ectromec;hanical member coupled “to the
controller. The cohtfoller is adapted to prevent the
lock from being opened ‘until an occurrence of a

predetermined event.

[0006] In accordance with one method of the present
invention, a method of controlling delivery of hot water
to a brewing area in a brewing apparatus 1is provided
comprising steps of .éendigng: a signal to a controller of
the brewing apparatus Whén a user moves a user movable
lever away from a brewi%ngz position; deactivating a fixed
power hot water heater' of the brewing apparatus when the

controller receives the’_ signal; and continuing to pump

2
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water through the hot water heater by a pump of the
brewing apparatus after the hot water heater has been
deactivated to prevent steam from being generated in the

hot water heater.

(0007] In accordanee E' with another aspect of the present
invention, a method of controlling:delivery of hot water
to a brewing area 1n a brewing apparatus 1is provided
comprising s‘tepls of °mevin‘g an electromechanical latch to
a locked position at a %st’art of a brewing cycle of the
brewing apparatus, the leeking position preventing a
movable 1lid at the _‘bre:;wi_ng ‘area of the brewing apparatus
from being moved fro‘ni" a closed positlon; and moving the
latch to an unlocked ‘pos:l.tlon after an end of a purge
cycle of the brewing cycle to allow a purge of water and
steam from a hot water heater of the brewing apparatus
into the brewing _chamb_jer' before the 11d can be moved to

an open position.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The foregoing 'aspeCts and other features of the
present invention are explained 1n the following
description, taken in connection with the accompanying

drawings, wherein:

[0009] Fig. 1 1is a _perépective view of a cof feemaker

incorporating features of the present invention;

[0010] Fig. 2 is an exploded perspective view of the

coffeemaker shown in‘Fig.el;'

[0011] Fig. 3 1s an exploded perspective view of the hot

water heater used in the coffeemaker shown in Fig. 2;
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[0012] Fig. 4 is a 'partial perspective view of the top
of the coffeemaker‘\ shbwr’i in Fig. 1 with the 1lid moved to

an open position;

[0013] Fig. 5 1is a pérspective view of the combined

locking and cam ring member shown in Fig. 2;

[0014] Fig. 6 is a partial perspective view as in Fig. 4
with the coffee .pc')d' :_ carrier shown 1in an exploded

position;

[0015] Fig 7 is -a-'bojt-tcm:plan view of the funnel shown
in Figs. 2 and 6; ' '

[0016] Fig. 8 ig a ‘tQp plan view of the pod carrier and

funnel shown in Figs.-4 and. 6;

[0017] Fig. 9 is a cr}os«s sectional view of the pod

carrier and funnel shown in' Fig. 8 taken along line 9-9;

[0018] Fig. 10 is a perspective view of a coffee pod for

use with the coffeemaker shown in Fig. 1;

[0019] Fig. 11 is a cross sectional view similar to Fig.
9 with the coffee pod carrier located in a reversed,

- flipped different POSitiOﬁf

[0020] Fig. 12 is a cross sectional view of alternate
embodiments of a coffee p'.od, coffee pod carrier, and

funnel incorporating features of the present invention;

[0021] Fig. 13 is an e.’xplbd‘ed perspective view of an
attachment between the coffee pod carrier and funnel

shown in Fig. 12;
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[0022] Fig. 14 1s a perspective view of the coffeemaker
shown in Fig. 1 with an optional elevation attachment for

use with a smaller cup;

[0023] - Fig. 15 f_is a partial, exploded perspective view
of the optional elevation attachment shown in Fig. 14 and

the support section of-the:housing of the coffeemaker

[0024] Fig. 16 1s a partial cross-sectional view of the

pod carrier and the seal before the seal is compressed;

[0025] Fig. 17 1is a parti.é.l cross-sectional view of the

pod carrier and the seal after the seal 1s compressed;

[0026] Fig. 18 1s a bottom plan view of a bottom plate

of one embodiment of the hot water discharge head; and

[0027] Fig. 19 is a cross sectional view of the plate

shown in Fig. 18 taken along line 19-19.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0028] Reférring to Fig. 1, there is shown a perspective
view of a brewing apparatus 10 incorporating features of
the present invention. 'Although the present invention
will  be ‘described’ with reference to the exemplary
embodiment shown in the draWings, it”should be undérstood
that the present invention can be embodied ih many
alternate forms of embodiments. In addition, any
suitable size, shape or type of elements or materials
could be used. A similaxj- brewling apparatus 1is described
in U.S. Patent ap’_plic'atic\)n No. 60/327,538 filed October
5, 2001; U.S. Patent application No. 10/260,045 filed
September 30, | 2002; . and pPCT application NO.
PCT/US02/30565 which are hereby incorporated by reference

in their entireties.



CA 02482123 2004-09-20

[0029] In the embodiment shown , the brewling apparatus 10
comprises a cot féemaker . However, in altérnate
embodiments of ;\' the present invention, the Dbrewing
appar.atus could comprise fany s'ui\table type of brewing
apparatus such as_, for exampie, a cappuccino maker or a
tea maker. -The: cofﬁeerdaker 10 generally comprises a

housing 12, a hot water heater 14, a controller 16, a

pump 18, a pod' réceiving section 20, and a  watex
reservolr 22. The coffeemaker is a single serve
cof feemaker. More specifically, the coffeemaker 1is

adapted to make a single serving of coffee at a time,

such as a single cup or mug.

[0030] The cofféemaker 10 1s adapted to be plugged ii‘lto
an electrical out.let\ by a removable plug 24. The water
reservolr 22 1s removable from the housing 12. In an
alternate'embodimént,.thé coffeemaker might not include a
- removable water rése\rvoir‘-, - such as' when the coffeemaker
is connected directly to a water supply line or if the
water reservoir.is"non~removable. Referring élso to Fig.
2, the water reservoir 22 1includes a seal 26 for
removably coupling the water resexrvolr with an inlet 28
to the pump 18. The pump 18 includes an outlet 30 which
1is connected by tubing 31 to an inlet 32 of the hot water
heater 14. ‘

[0031] The pump 18 preferably comprises a direct drive
solenoid pump which can vary the flow rate of water

therethrough by adj ustably controlling the speed of the

pump . In alternot_e embodiments, any suitable type of ‘
pump could be used. The pump 18 1is connected to the
controller 16. The controller 16 comprises a printed

circuit board 34 with a'processor 36 and control switches

38. The controller 16 is adapted to control the speed of
| ] |
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the pump 18 based upon sensor input, input from the
control switchés:38, and\prefprogramming. The controller
16.is also adapted to control activation of the hot water
heéter 14 . More ' specifically, the controller 16 1is
cohnected to a relay 44 for dontrolling the supply of

electricity tojthe-hot'water heater 14.

[0032] The housing 12 forms a general frame for the
coffeemaker. As '-see_n ing Fig. 1._, the hogsing 12 includes
a base section 42} a:column section 44, and a top section
46. The column section 44 is supported on a rear portion
of the base section 42. The pump 18 is mounted on top of
the Dbase secti;:)n -'42 "with the column section 44
'surrounding the pump 18. = The base section 42 formes a
forward e.xtending section 48. The controller 16 1s
located 1inside the base section 42 with the control
switches 38 extending out of apértur‘es at the front end
of the forward extending.sedtion 48. The top side of the
forward extending' section 48 forms a support surface 50.
The support surface 50 1is adapted to support a cup or
container 52, suc’h as a Cup or_ mug, Or any other type of
liguid single user 'container, thereon. The support
surface 50 can be flat or in a recess 51, or recessed as
shown in Fig. 2. In theo embodiment shown in Fig. 2, the
sidewalls which-form the recess at the support surface 50
comprise overflow slots 54. The overflow slots 54 allow
the fluid to flow out of the recess, i1n the event fluid
overflows into the refce'ss, and prevents the overflowing
- fluid from overflowirig?onto the user-\ control section 56
having the control switches 38. The slots 54 can also be
used to support at,t.achment- of a removable elevated cup

support platform 244 (see Fig. 14) as further described

below.
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[0033] In the embodiment shown, the coffeemaker also
comprises a system 58 rfer detecting when an overflow
condition has oceurred. 1The system 58 includes a tube 60
which is connected to the ',pump_ 18 or a sensor. A front
end of the tube 60 ext:ends into the recess 51 at the
support surface 50. In- the event the recess fills with
fluid, the tube 60 can-transport some of the fluid in the
tube to the pump or \a sensor to signal_ the overflow
condition. The pdmp'18 and/or the controller 16 can then
automati‘cally deectivate the pumping action of the pump
18 to prevent further' eVerflow . However, 1n alternate
embodiments, any suitable type of overflow sensing system
eould be prm}ided. | 'In another alternate embodiment, an

overflow sensing system might not be provided.

[0034] The column eectien’ 44 of the housing supportg the
hot water heater 14 in a front section 62. The column
section 44 also has a receiving area 64 for removably
receiving the water reservoir 22. Referring now also to
Fig. 3, an expioded perspective view of the heater 14 is
shown. The heatef'lé generally comprilises a water heating
subassembly 118, heat shield wmembers 120, 122, thermal
cutoffs (TCO) 124, e'TCO clip 126, a thermistor 128, a
thermistor clip 130, top and bottom water tube fittings
132, 134, and top anddbottom end caps 136, 138. However,
in alternate embodimente, the heater could comprise

additional or-alternativetcomponents.

[0035] The thermistor is used to measure the temperature
of the hot water generator for determining an end of a
pre-heat cycle and, to 'help insure that the hot water
generator 1is at a temperature for generating the hot
water in a temperature range to provide proper brewing
and. a preferred _coffee temperature. If too hot, the

8
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power to the heating elements can be turned OFF. If too
cool, the pump can be sfo,pPed_ er its speed lowered. The
thermistor also jxi.prov'ides? over-temperature sensing, such
as when water flow to the heater stops (such as when the
water reservoir \bec-omes% empty) : The coffeemaker also
comprises a temperature sensor 70 (see Fig. 2) connected
to the tubing 31. The temperature sensor 70 can sense
the temperature of the‘water entering the inlet 32 of the
heater 14. In an alternate‘ embodiment, the temperature
sensor 70 could be loc'ati;ed- ‘connected to the tube 68 for
measuring the temperature'of the water exiting the heater

14 .

[0036] The water heating subassembl\y 118 generally
comprises a water _conduii‘: tube 140, two heating elements
142, and Dblocks 144 of -heat conductive material which
connect the heating ~elements 142 to the water conduit
tube 140. In a preferred embodiment, the two heating
elements 142 a.re | --Calrﬁode. However, in alternate
embodiments, any suitable type of heating element could
be | used. In addition, more or less than two heating
elements could be used. In a preferred embodiment, the
tube 140 and the blocks 144 are formed as a ‘ single
extruded aluminum member. The heating elements 142 are
connected to the Qne-piece member after it is formed. 1In
a preferred embodiment, ' the inside of the tube 140
comprises one oi* more heat transfer fins 141. However,
in an alternate embodime'{nt,\ the fins 141 wmight not be
previded. Alternatively, any suitable type of i'nternal
heat transfer members coﬁld be provided inside the tube
140. Formation of the tube 140 as an extruded member
makes formation of heat transfer members inside the tube

relati.vely eagy. In an alternate embodiment, the blocks

9
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144 of heat conductive material are comprised of cast
aluminum and are sﬁbs‘equently connected to the tube.
However, 1in alternate erﬁbodimehts, the blocks 144 could
be comprised of,% any suitable type of material. In

addition, more or less,than two blocks could be used.

[0037] Blocks 144 f,unctibn as mechanical attachments for
the heating el.emé\nts. 142 to the water condult tube 140.
In  addition, the blocks 144 also function as heat
transfer elements to transfer heat from the heating
elements 142 to -tjhe water conduit tube 140. The heating
elements 142 are connected to the relay 40 which is
cohtrolled by the controller 16. In an alternate
embodiment, any suitable type of water heating

subassembly could be provided.

[0038] The TCO 124 and the thermistor 128 are
mechanically attaéhed to the subassembly 118 by . the two
clips 126, 130. :However, in alternate embodiments, any
suitable means could be ;us'ed to attach the TCO 124 and
 the thermistor 128 to the subassembly 118. For example,
the TCO 124 and/ot the thermistor 128 could be integrally
formed with the subassembly 118. The TCO 124 and the
thermistor 128 are operably electrically connected to the
controller 24 . In an alternate embodiment, any suitable

type of a temperature sensor or thermal fuse could be

provided.

[0039] The shie_ld member_s 120, 122 and end caps 136, 138
substantially surround the water heating subassembly 118.
The two fittings 1_32; 134 are connected to opposite ends
of the water conduit 'tubé 140. The bottom tﬁbe fitting
132 18 connected to the ’tj.lbing 31. The top tube fitting

134 is connected to a ‘hot water discharge head 66 by a

10
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tube 68 (see Fig. 2). As seen best in Fig. 2, the heater
14 is orientated in a substantially vertical orientation
with its water inlet 32 ét its bottom end and its heated
water outlet at 1ts top end. However, 1n an alternate
embodiment, the héater cou_ld be orientated 1in any
suitable Qrientation._. The heater :1.r1 this embodiment has
a substantially straightishape. However, in an alternate
embodiment, the h‘eater\ could have any suitable type of
shape, such as L shaped for example. For the wvertical
heater shown, the water being pushed upward into the
inlet 32 contacts the entire inner diameter surface of
the water conduit t,ube 1,40.. In addition, the ,water 1s
retained in the. w_ater'co:nduit tube 140 by gravity until
the water is 'pushéd du-t‘ of ithe top outlet at fitting 134
by new incoming water. R This ensures maximum heat
transfer to the water 1in the water cdnduit tube 140

before the water flows out of the top outlet fitting 134.

[0040] In a preferred e;mbod'im.ent, the heater is a 1400
Watt heater at 120 | Volts. However; in alternate
embodiments, any ;sui\\table heater could be provided. A
1400 Watt heater éllows the heater to be able to increase
in temperature from room temperature*to heat water to 180°
F  within one minute. ' 'In alternate embodiments,
temperature sensors couid- be provided in the water
reservoir and/or at the éutlet from_the h—éater for more
precise hot watei:‘- ‘generation. Of course, not every
electrical outlet has exéctly 120 Volts. In addition,
power from the power company can fiuctuate, such as
during a brownout. Manufacturing tolerances for the
heater are preférably +5% to -10% Wattage variation.
Thus, for a same type of heater from the - same

manufacturer, at 128 Volts the hea.ter' would have an

11
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output of 1950 Wat'ts., and at 107 Volts the heater would
have an output of 1100 Watts. The present invention
recognizes this and' uSeS- the controller to compensate by
controlling operation of the pump and heater. - The
thermistor 128 and temperature'sens:or 70 monitor the hot
water generator and the incoming water temperature, and
sends signals to the conti:oller 16 such that the
controller can také‘ action to adjust Oor correct the
temperature of the water while : the water i1is still inside
the hot water generatdr. This control delivers a
relatively accurate desired temperature of the hot water.
This results in the best predetermine gquality of brewed
coffee even though the supply of electricity or the _

initial water temperature may not always be the same.

[0041] In a prefer;t‘ed embodiment, the controller can
control the heater 14 and the pump 18, based at least
partially upon the _‘ t\emperatur'e of the heater sensed by
the thermistor 128 and the -tempera;ture of the 1incoming
water sensed by th_e temperature sensor 70. For example,
during the winter or in a \c:'old weather climate the spéed
of the pump 18 might_. need to be slower than the during
the summer or in a warm weather climate. Th'e controller
16 can be programmed to, at leaét initlally, control the
" speed of the pump 18 based upon the incoming water
temperature as sensed by the temperature sensor 70. The
use of two sensors.70; 128 can also do-away-with the pre-
. heating cycle, or at least ‘reduce the pre-heating cycle.
Preferably, the contr‘ollér,' 16 1s brogrammed to control
the speed of the pump 18 based upon the temperatures
sensed by the two sensors 128, 70. The programming' of

the controller 16 can comprises an algorithm or a lookup

table, for example.

12



CA 02482123 2004-09-20

[0042] In a preferred embodiment, the controller 16
performs a pre--heat cycle of the heater before the pump
181 is actuated; suth as about one minute. In an
alternate embodiment,i a pre—heat cycle might not be
provided. The ;p-re-h_eat cycle could be longer or shorter
than one minute, such as 'merely._ 10 secohds for example
when the speed of the pump 18 1s 1nitially set at a slow
speed while the heater,is being initially heated.. In one
type of pre-heat cycle, the pump 18 is not turned ON
until the heater 14 ‘has reache\d a predetermined minimum
temperature. After“the predetermined minimumn temperature
is reached, the c.ontreller 16 then actuates the pump 18
to start pumping water into the heater. However, the
| speed of the pump 1\8  does not need to be constant as-
explained above. The controller continuously monitors
the temperature of the heater and the inlet water. If
the temperature of the-- heater goes above a predetermined
out-of-range upper temperature, the controller shuts the
heater OFF, but continues pumping water through the pump
to the heater. If tl;1e temperature of the heater goesg
below a predetermined_Quteof-ranée lower temperature, the
controller shuts -the" pump OFF until the temperature ofn
the heater rises again. Then, the pump is turned ON

agalin.

[0043] In the situation when the coffee maker is used
again when the ‘heater' is still hot from a previous
breWing cycle, the _cohtroller could'- turn the pump ON
without use of the pre-heat cycle; such as when a user
starts the coffee maker when the temperature of the
heater is between 'the out-of-range lower and upper
temperatures. The  out-of-range | lower and upper

temperatures could be fixed or could be varied based upon

13
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predetermined conditions, such as pod recognition or

coffee maker systém]state;

[0044] Referring now to Figs. 1, 2 and 4, the top
section 46 of .the\ housifng 12 cﬁomprises a stationary
section 72 and a movdble lid 73. The top section 46 1is
connected to thé tdp :df the column section 44. The top
section 46 extends outward in a general cantilevered
fashion from the top of the column section 44.‘ More
specifically, the top:section 46 extends outward over the
forward extending sedtion 48 of the base section 42.
This forms a cup receiving area 74 between the support
surface 50 and the top section 46. The stationary
section 72 comp‘rises' a top section 76 and a bottom
section 78. The bot'tom section '78-‘c.omprises two members
80, 82 (see Fig. 2). = The two members 80, 82 form an
internal area which houses a switch 84. The switch 84 is
connected to the .contfoll.er 16, The stationary section
72 forms an aperture 86 for receiving var_ious components

as further described below.

[0045] The movable 1lid 73 is pivotably connected to the
stationary'\ section 72. A brewing area is formed under

the 1lid 73 when the 1id is located at a closed, down

position. The 1lid 73 ccjmpris_és a main lid member 88 and
an assembly 90. The main 1lid member 88 comprises two
rearwardly\extending pivot arms 92. The rear ends of the

pivot arms 92 are pivotably attached to the rear end of
the stationary section ‘.'72 at the top rear of the housing

12. Springs 146 could be provided to bias the 1id 88 in
. the open position shown in Fig. 4. In an alternate
embodiment, the 'spri'ng(s)' 'could bias the 1lid in the
closed position shown 1n Fig. 1. However, a spring for
the lid 73 does "','not need to be provided. The lid 73

14
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could comprise a latch (not shown) for latching the 1id
in a closed position with the stationary section 72. For
example, the miai-n_.- iid member 88 could comprise a
resilient~defléctable-latch. In an alternate embodiment,
the latch for retaining the 1id in ‘the closed position
could be mounted'on-the'stationary section 72 and adapted
to  engage the mai-n. 1id member 88. One side of the main

housing member 88 comprises a slot 94.

[0046] Referring particularly to Fig. 2, the' assembly 90
generélly compri,seé -_the hot water discharge head 66, a
seal 9\6, a combined lo_'cking and cam ring member 98, and a
mbunting member 100. The.discharge head 66 has a general
shcjwerhead design. ' The hot water discharge head 66
generally cdmprisés,\qx top water 1inlet 102, mounting
flanges 104, a'n. . inté'_rnal plenum 106, and bottom side
outlet aperture”s'f 108 }(se:e Fig. 4). The inlet 102 is
connected to the\-'. tubé 68 from the hot water heater 14.
The mounting flanges 104 ‘are used to stationarily attach
- the discharge head -6'6‘ to the main 1lid member 88. The
outleﬁ. apértures 108 allow ‘hot . water tko exit the
discharge head 1n a _-dc_)wnward direction. In a preferred
embodiment, the' ‘outlet apertures 108 are arranged to
deliver a greater qﬁantity of water towards the outer
perimeter than ..'the ‘center of the bottom side of the
discharge head. 'HoweVér, any suitable typé of array or
COnfiguration of the "outlet apertures could be provided.
In addition, any Suitéble type of discharge head could be

provided.

[0047] The seal 96 is :at'tached to the bottom side of the

discharge head 66 at its outer perimeter. The seal 96

comprises an O-ring seal. The motmting member 100 1is

located above thex 'C\.Op.\ Side of the diScharge head 66, and
15
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1s adapted to \slidably[ rotate. on the top side of th.e'
discharge head. The ring .m'émber 98 1is fixedly attached
to the mounting member 100. The ring member 98 extends
below the diécharge .head. 6'6. and 1s adapted to rotate
relative to the dischiarge head 66 due to 1its suspended

connection with the mounting member 100.

[0048] Referring alsb to Fig. 5, The ring member 98
generally comprises- a handle 1101 and a center ring
section 111. The center ring section 111 generally
cOmprisés a main centér - \ape_rtu;fe' 113;,' three equi-spaced
locking projections 112, ~tv§o opposing slots 114, and two
opposing cam surfaces -116.\ Thé, locking projections 112
extends downwa'rd_ from | the ring section. The slots 114
are located along an interibr side of the ring section at
the main center aperture 113. The cam surfaces 116 are
located adjacent thé slots 114. The handle 110 extends
out of the slot 94'in.the main 1lid member 88. The handle
110 can move 1n the_s.lot' 94 as the ring member 98 1is
rotated. More specifj.ca\lly,' a user can moved the handle
to rotate the ring member 98 between a locked position
(shown in Fig. 1) and an,un1ocked position (shown in Fig.
4) . The hot water diSChargé head 66 remain stationary as
the ring member 98 is rotated between its locked and

unlocked positions.

[10048S5] The S‘ta'tion'ary* section 72 comprises slots 148
along the aperture' 86 to 'allow' the 1ocking Pro] ections
llZiof the ring mémber.98 to pass therethrough. When the
1lid 73 is located in 1ts down,_ closed position and the
ring member 98 :Ls " rotﬁated to its locked ?osition, bottom
portions of the loCking'projectibns 112 are moved beneath
portions of the statidnary section 72 to latch the\lid 73
in its closed positioﬁ.i When the ring member 98 is moved
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back to 1its uﬁlocked position, the locking projections
112 can once again be pas,sed' through the slots 148 to
allow the 1lid '73, to;‘be moved back to its open pos'ition.
In- alternate embodiments, any suitable type of locking

system could be provided .'

[0050] Referririg- also to ‘Fig. 6, the coffeemaker 10
includes a pod carrier 150 and a discharge funnel 152.
The carrier. pod 150 and the discharge funnel 152 are
‘adapted to be removably cohnected to the stationary
section 72 at the aperture 86. Referring also to Figs. 7
and 8, the funnel 152 generally' comprises an upper
circular wall section 154, a lewer  cone-shaped wall
section 156, and' an ,outl;et 158 at the bettom center of
the lower cone--shape_d '__-.wall section 156. The upper \wall
section 154 inc\li-.ides' slots 164 (see Figs 2 and 4). The
slots 164 are providedj' to accommodate projections on the
pod carrier 150 -a\s- f_.\urjcher described below. The funnel
152 1includes support ledges 160 extending outward from a
top side of the upper wall section 154. Keying sections
162 extends downward from the suppert ledges 160.  The
stationary section 72 inCIudes 'slots for receiving the
keying sections 162, 'an\d the sﬁpport ledges 160 are
adapted to be suplported on a tep side of the stationary
section 72 at the aperture 86. Thus, the funnel 152 can
'be dropped into the -aperture 86 with the support ledges
160 supporting the f-imnel on the stationary section and
the kevying sectipns 162 aligning the funnel 1in the

aperture 86 1in a predetermined position.

[0051] The pod carrier 150 generally comprises a frame
166 and a center _\Suppbl::"t 168. \The frame 166 comprises a
one plece member made of molded plastic or polymer
material. 'The ceznter‘ support 168 preferably comprises a
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metal screen member.f However, in alternate embodiments,
any suitable 'type of 5_ center support could be provided.
‘The frame 166 is preferably over molded onto the outer
perimetexr of the cehter support 168.  This fixedly
attaches the center  support 168 to the ' frame 166.

However, in alternate embodiments, any sultable
attachment system could be used. The center support 168
provides three functions. First, the center support 168

divides the frame 166 into two sections; each section
having a distinct pod.receiVing area. Second, the center
support 168 prov.i-de-s a path to allow fluid to flow
through the center support from one pod receiving area to
the other pod re\.ceiv.-ing area. Third, t\he center support
168 helps to proi_vide" a_.‘. support surface for supporting a
pod  of materiai in either one of the two pod receiving

areas as further.described below.

[0052] Referring 'partzicularly to Figs. 4, 6, 8 and 9,
the frame 166 includes a handle 170, a first pod
receiving area Or cavity 1'72,' a second pod rec.ei'\%ing
area or cavity 174;?ahd two sets of lateral“extending cam
projections 176, 178. As noted “above, the two pod
'receiving‘areas 172, 174 are separated from each other by
the center support.168; The twé-pod_receiving areas-172,
174 are adapted to re?ceive pods \180, one of which 1is
shown 1in Fig. 10. The pod 180 ' generally comprises a
porous casing 182 aﬁd an 1nterior area comprising
material to be brewed; ‘such as coffee grounds 184. The
casing 182 is comprised of a material simi'lar to coffee
filter paper. \Thus;\hot water can flow into the top side
of the casing 182 and exit the bottom side of the casing

as brewed coffee. Each pod 180 is preferably a single
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serve pod; 1i.e., each pod can be used to generate a

single serving, such as one cup, of coffee.

[0053] The first pod'receiving area 172 has a first open
entrance aperture on a f‘irst\- gside of the frame, and the
first pod receiving area 'is sized and shaped to ‘receive
one of the c‘offee_‘_p‘ods 180. - The second pod receiving
area 174 1is about'-twice” as lerge as the first pod
receiving area 172. The second pod receiving area 174
has a second open entrance a.perture on a eecond side of
the frame, and the second'pod receiving area 1s sized and
shaped to receive tw-o-" of the coffee pods 180; one pod
stacked on top of the other pod 1inside the receiving
area. In an alternat:e embodiment, a single larger coffee
pod (not shown) could 'be\ positioned into the second pod
receiving area 174. | The coffee pod(s) 180 are held in
the first or second 'pold receiving areas 172, 174 merely
by gravity; at least before the li‘d 73 is moved to its
closed position. Thus, t;he first pod receiving area 172
can receive and hold one ef the pods 180 only when it is
orientated ‘facing_ a tep side of th‘e pod carrier 150.
Likewise, the sec.ondl'pfo'd receiving area 174 can receive
and hold two of the '@st 180 only when it is orientated
facing the top side o_'i-f the ped carrier 150. The pod
carrier 150 18 adapted{to be flipped 180 degrees to hold
elther one pod_180_in‘the firet pod receiving area 172 or

two pods 180 1in the~second.pod receiving area 174.

[0054] Referring particularly- to Fig. 9, the frame 166
of the pod carrier 150 has an first open aperture on a
first side at the first pod receiving area 172 and a
second open aperture at a second side of the second pod
receiving area 174. The frame 166 ferms' a surrounding
perimeter wall 186 .fiorming two inwardly facing sealing
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surfaces 188, 190 and twb inwardly extending shells 192,
194 located at a'bottQm of the sealing surfaces 188, 190,
respectively. 'I"he\ enﬁrance apertures into the first and
second pod rec'eiving areas are défined by the perimeter
wall. When the two coffee pods 180 are inserted into the
second receiving area ;74 the outer rim 196 of the bottom
coffee pod can flex upward against the sidewalls inside
the second pod receiving area 174, and the outer rim 196
of the top coffee pod ¢an sit against the shelf 194. The
bottom of the b'o.t.t\om coffee pod would sit against one
side of the mesh 'screén 168. Referring also to Fig. 11,
the coffee pod -cari:i;‘er 1s shown flipped 180 degrees
relative to 1its _p\os'it_:ioh shown in Fig. 9. In this
position, the _f:i.rst éoffee pod recaiving' area 172 1s
located at the t¢p of the coffee pod carrier 150. One of
the coffee pods ,:180 ‘can be located in the first coffee
pod receiving aﬁea 172 with -its' outer rim 196 located
against the shelf 192 and the ‘bottom of the coffee pod
being located against one side of lth,e mesh screen 168.
The handle 170 exitendsi outward along a plane proximate a
junction of the first and second pod receiving areas;
slightly more toward ;hélarger~second pod receliving area

than the first pod.recaivingarea.

[0055] As seen in Figs. 4, 6, 9 and 11, the coffee pod
carrier 150 is adapted. to be removably inserted into the
top side of the_. funne.l 15 2 when the 1lid 73 is located in
its open position. ‘ _Fig_s. 4, 6 and 9 1llustrate the
position of the :coff:eef. ‘pod carrier 150 into the funnel
152 inside the statioﬁa::y section 72 with the second pod
receiving area 174-1ocated in the top position. When the
coffee pod carrier 150} ig inserted into the funnel 152

the first set of cam projections 176 slide into the slots
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164 in the funnel and come to rest on the bot tom sides of
the slots. Because the funnel 152 is supported on the
stationary se\ction 72 by 1ts support ledges 160, the pod
carrier 150 is ‘therefore supported on the stationary
section 172 by the funsel-lsz. If the pod carrier 150 is
inserted into theffunnel 152 with the first pod receliving
area 172 located:in the-top poSition as Shown in Fig. 11,
then the second set of cam prOjeCthI‘lS 178 would be
received in the slots 164 and rest agalnst the bottom of
the slots. The handle 170 1is pos:Ltloned 'in a front
recess of the stationary s_ection.- 72 for r’elatively easy
grasping by a user ‘to:. remove the pod carrier after use
and dispose of a hot eeffee'pod(s) located in the carrier

without the need for touching the hot coffee pod(s).

[0056] With the. pod carrier 150 located in the funnel
152 the top side‘ of t'he pod --carrier extends above the
funnel as shown in Figs 4 and 9. When the lid 73 1is
moved to its down or closed position as shown 1in Flg i, '
the cam progectlons 1'78 pass through the slots 114 (see
Fig. 5) in the ring member 98. The bottom side of the
hot water discharge. head 66 and the seal 96 extend
slightly into or just above the top aperture into the
second pod.receiving_area 174. Because the pivot arms 92
of the main 1lid member 88 extend almost completely to the
rear end of the 'statiohary section 72, the 1lid 73 comes
down on the pod carrierslso at a very small angle' almost
vertically, such as about merely five degrees of rotation
between. when the bottom of the seal 96 is located
proximate the top of the aperture 1into the secend
receiving area 172 and Wheh the 1lid 73 reaches its closed
position. ~ The inner top side ‘Qf the surrounding

perimeter wall 186 is curved to subgtantially prevent
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wear on the seal 96 Wh_en the lid 73 1s merely moved to
its closed position and before the pod carrier 150 is

moved upward as explained below.

[0057] When the_ 1id 73 is in its closed position and the
user rotates‘the‘handleéilo from its unlocked poéition to
its locked position, the ring section 111 rotates, and
the cam surfaces 116 engage the bottom surfaces of the
cam projections 178 to cam the pod carrier 150 in an
upward direction. As the Z.pbd carrier 150 moves upward,
the outer rim 196'of\the-top éoffee pod 180 in the second
pod receiving area\ 174 is sandwlched orx captured between
the shelf 194 and thé sea1-196. This helps to clamp the
pod to prevent it fr-om moving, and-. to prevent hot watex
from the discharge head 66 from passing around the outer
side of the top pod 180 without passing through th.e. pod.
Referring also to Figs.-lG'and 17, as the pod carrier 150
moves upward by the camming action of the ring member 28,
the seal 96 is Vertically corﬁpressed ‘and expands or
deforms in an outward direction. As the seal 96 expands
outwardly, it engage-s | the sealing surface 190 on the
inner side of the perimeter wall 186 at the second
receiving area 174. -This seals the.pod carrier frame 166
with the hot water d‘is'chai'ge- head 66 such that water
discharged from the ,disf:hafge head 66 must pass through
the second pod -recéiving area 174 1n order to exit
through the-'mesh screen 168. ‘ The seal 96 also heips to
clamp the rim 196 against the surface 194 to hold the rim
in a stationary position; Howevér, the sealing action is
provided between the surface 190 (or 188) and the head 66
by the seal 96. ' o

[0058] When the brewed coffee exits through the mesh
screen 168 it flows through the first pod receiving area
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172 and onto the inner surface of the discharge funnel
152 at the lower cOne-shaped wall section 156. The
brewed coffee can flow to the outlet 158 and flow out of
the funnel 152 as a stream into the cup 52 located on the
support surface 50. Because the funnel 152 has a
relatively high upper.' wall section 154, the bottom side
of the pod carrier 150 stays inside the funnel when the
pod carrier 1s moved:upward by the ring member 98. This
ensures that the brewed coffee exits the pod carrier into
the interior of the funnel even though the pod carrier

has been vertically moved relative to the funnel.

[0059] If the pod -darrier 150 is 1inserted into the
funnel 152 with _the first pod receiving area 172 located
in the top 'position as jshown in Fig. 11,' the pod carrier
150 is located in the funnel 152 with the top side of the
pod carrier extending above the funnel. When the 1lid 73
1s moved to 1its down or closed position as shown in Fig.
1, the cam projections 176 ‘past through the siots 114
(see Fig. 5) in the ring member 98. The bottom side of
the hot water discharge head 66 and the seal 96 extend
slightly into or just above the .t:oxp aperture 1into the
first pod\receiving éréa‘172. The inner top side of the
surrounding_perimeter wal1 186 at the first pod receiving
area 172 1s curved to substantially prevent wear on the
seal 96 when the 1lid 73 is mérely move_d‘ to 1its closéd
position and before the pod c_arrier. 150 1s moved upward

as explained below.

[0060] When the 1lid 73 is in its closed position and the
user rotates the handle 110 from its unloéked position to
its locked position, t"he'- ring sectioﬁ 111 rotates and the
cam surfaces 116 to engage the bottom surfaces of the cam
projections 176 to ca-nd .th'e pod carrier 150 in an upward
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direction. As the pod carrier 150 moves upward, the
outer rim 196 of the coffee pod 180 1in the first
receiving area 172 is .c'l;amped between the shelf 192 and
the seal 196. This helps to prevent the pod from moving
and to prevent hot water from the .discharge head 66 from
rassing around the bﬁtei side of the pod 180 in the first
receiving area 172 without’_. pasSing through the pod. As
the pod carrierx 150 moves upward by the camming action of
the ring member “978"', the seal 96 is vertically compressed
and expands or deforms in an outward direction. As the
seal 96 expands dutwardly,'itengages the sealing surface
188 on the inner side of the perimeter wall 186. This
seals the pod carrier \frame 166 with the hot water
discharge head 66. such that water -diSCharg-ed from the
‘discharge head 66 must pass' through the first pdd
receiving area 172 1n order to exit through the mesh

SCreen 168.

[0061] When the Dbrewed coffee exits through the mesh
screen 168 it flows through the second pod receliving area
174 and onto the inn_e_i: surface of the discharge funnel
152 at the Lower che—'Shaped wall section 156. The
brewed coffee can flowuto the outlet 158 and flow out of
the funnel 152 as a stream.  The coffeemaker has a system
for wvarying water temperat.ure of water exiting the
heater. The syStem comprising the controller coupled to
the sensors. The pump is a variable speed pump. Power,
when the hot water‘. heater _is. ON, .is\ supplied as a
substantially fixed~n0n—varying power, and the controller
1s adapted to providefhot water-from the heater at either
a first temperature or a second higher temperature based
upon spéed of the pump without wvarying power supply to

the heater. In an_altérnate embodimént, the system could
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be configured to deliver hot water at more or less than

two temperatures.

[0062] Consistently repeatable good quality Dbrewed
liquid requires accurate hot water quantity delivery and
relatively preciee hot water temperature. Conventional
coffeemakers adjust the hot water heat to control water
temperature. H_owever,\ because of inherent lag times for
hot water heater adjustments because of heat transfer
raﬁes from the 'heating element to the heat transfer
member of the heater and then to -the water, tewmperature
control, especially in ‘a single serve brewing apparatus
dispensing a relatively small quantity of water such as
only about seven to twelve ounces, 1s not good and does
not produce consistently repeatable good quality brewed
ligquid. The present' invention provides a better control
systerﬁ for water temperature for a small serve brewing
apparatus, such as an individual serving dispenser

coffeemaker.

[0063] After the 'co.ffee has been brewed, the user can
rotate the handle 11-0 back to its unlocked position and
open the lid 73. The uSe.r can then grasp the coffee pod
carrier 150 at the -\handle 170 to remove the coffee pod
carrier and dispose of the used coffee pod(s). One of
the features of the present invention is a reduced amount
of wear on the seal 96. More specifically’, the seal 96
does not run up against any of the components when 1t is
being inserted into or removed from 'the aperture in the
pod carrier. Only after the seal 1s located 1in the
aperture in the pod carrier is it deformed to perform its
sealing function. -The perimeter sealing feature
described above 'reducee wear on the- seal 96 to prevent

steam or water vapor from exiting from the pod brewing
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chamber without passing ‘through the coffee pod. This

helps to maintain an accurate and predictable good brewed

coffee quality.

[0064] As noted above, the coffeemaker comprises a
switch 84 (see Flg 2-) located in the stationary section

72. The ring member 98 comprises a section which 1s .
adapted to actuate the switch 84 when the ring member 98
is moved to its locked position. The ring member 98 is
adapted to deactuate the switch 84 when the ring member
1is moved away from*its locked position. \The switch 84 1is
connected to t_hé- controller 16. When the switch 84 1is
actuated the controll-er 16 knows that the ring member 98
is at 1its locked poéition. If the user moves the ring
member 98 from 1i1ts locked position during a brewing
cycle, the controller 16 is programmed to deactivate the
heater 14. Thus, if th’e user opens the 1lid 73 during a
brewing cycle, the pump 18 will continue to flow water
out of the discharge head 66, but the water 1is prevented
from being converted-\into potentially harmful steam
because the heater 14 has been turned OFF and, the
continuing flow of water through the heater 14 prevents
water from standing in the heater and turning into steam.
In alternate embodiments, any suitable type of signaling
system or any sultable type of system for preventing a
user from being potentially harmed by steam could be
provided. In one type_ of embodiment, the controller
could be programmed tQ continue pumbing of water through
the heater wuntil the heater reached a predetermined
relatively cool temperature. In ano'ther embodiment, the
controller could be programmed to continue pumping of

water through the heater for a predetermined amount of
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time after the switch 1s deactuated or after the heater

is turned OFF.

[0065] Referring to. Fig. 2, the control system could
also comprise an electromagnetic sélenoid 260 having an
extendable shaft 262. The solenoid would be connected to
the controller 16. | The shaft 262 would normally be
retracted at a home position when the solenoid is not
actuated. When the switch 84 1s actuated by the member
98, the contro]_.'ler activated the solenoid to move the
shaft 262 forward and into engagement with the member 98.
This engagement‘ results in the member 98 no longer beilng
able to rotate away from its locked position. Thus, the
control system forms a lock to prevent the user from
opening the 1lid 73 during a brewing cycle. Once the
brewing cycle is completed, the controller 16 can
deactivate the éolenoid 260, thereby removing engagement
between the shaft 262 and the member 98, and the user can
now rotate the member 98 to allow the 1lid to be opened
aga'-in. The controller might be programmed to move the
solenoid to an ﬁ_ﬁlockéd pcﬁ;s'ition after an end of a purge
cycle of the brewing cycle to allow a purge of water and
steam from the heater into the brewing chamber before the
1id can be moved to an open position.. In alternate
ehbbdiments, any suitable type of locking system could be

provided.

[0066] Referring ,nOw to Figs. 12 and 13, an additional,
optional feature of the present i1nvention will be
described. Fig. 12 shows a cross sectional view of a
second type' of pod carrier 198, a funnel and mixing or
frothing attachment 200, and a second type of pod 202.
The second type of pod 202, in this embodiment, is a
creamy coffee pod. In particular, the creamy coffee pod
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202 comprises an outer casing 182, a plastic or hard
paper divider 204 which forms a first chamber 206 and a
second chamber ..2'08, ~coffee grounds 184 locate<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>