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wetting of the coffee grounds. [3] Referring to FIGS.
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allows. Weilting is a function of the surface area of the coffee grounds in
contact with water during the brewing time, and of the portion of the brewing
time during which this contact occurs. The greater the contact area and

contact time, the more thorough the wetting of the coffee grounds.

I3} Referring to FIGS. 1 and 2, the French press technique is
described.
[4] Referring to FIG. 1, one places ground coffee 70 and hot water

12 in a coffee container 14, and allows coffee to brew. Because the ground
coffee 710 often floats to the surface of the water 72, one may stir or
otherwise agitate the mixture of the ground coffee and the water to more
thoroughly wet the individual coffee grounds that constitute the ground
coffee.
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[8] Still referring to FIG. 2, after one pours the desired amount of
brewed coffee 15, he retracts the filter 18 from the container 14 by pulling
on the handle 16, removes the ground coffee 70 from the container, and
then cleans the filter and the container.

[9] Unfortunately, a problem with the above-described French
press technique is that it is often too time consuming and too difficult for use
by establishments, such as coffee shops, restaurants, and work places that
serve significant amounts of coffee. The taste of brewed coffee typically
depends on the brew parameters, which include the size of the coffee
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d@irection, and to force the filtered beverage out of the chamber by moving in
a second direction.

[11] By modifying or automating some or all steps of the French
press brewing technique, such a machine may control one or more of the
brewing parameters with a level of precision that yields brewed coffee
having a uniform taste from cup to cup. Furthermore, such a machine may
brew the coffee with a speed that renders.the machine suitable for use by
establishments that serve significant amounts of coffee. In addition, such a
machine may allow one to easily change the brewing recipe from cup to
cup, where the recipe may be customized for a particular coffee varistal or
to the preference of a particular customer. Other advantages of such a
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3 according to an enbodi nent of the invention. 15
breyying1e9ff@e.i s an expl oded i sonetric view of the

filter of FIG 4 according to an enbodi nent of the
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_enbodi rent of the invention. [19] FIGS. 16 -19

[Mi5f ust r at eFEG b5diargeploldedoisohietrichagar aitrebiiibev olFIG. 4

machi ne of FIG 3 according to another enbodi nent of
ageamling v am embodiment of the invention.

[16] FIG. 6 is an isometric view of the filier base of FIG. 4 according
to an embodiment of the invention.

[17] " FIGS. 7 -~ 12 illustrate a brewing cycle of the beverage-brewing

machine of FIG. 3 according to an embodiment of the invention.

[18] FIGS. 13 — 15 illustrate a residual-evacuation cycle of the
brewing machine of FIG. 3 according to an embodiment of the invention.

[19] FIGS. 16 — 19 illustrate a brewing cycle of the
beverage-brewing machine of FIG. 3 according to another embodiment of

the invention.

[20] FIGS. 20 — 22 illustrate a portion of a brewing cycle of the
brewing machine of FIG. 3 according to yet another embodiment of the

invention.
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beverage-brewing machine 30 can brew coffeée one cup at a tlme using a
modified and partially to fully automated French press technique, which
allows the machine to brew coffee more quickly and more uniformly from
cup to cup than can a human operator performing the conventional French
press fechnique described above in conjunction with FIGS. 1 — 2.
Consequently, the machine 30 is often more suitable for establishments that
brew and serve significant amounts of coffee than is a human operator

performing the conventional French press technigue.

[25] The machine 30 includes the following components: a water
filter 32, a flow meter 34, a water-reservoir-and-heating unit 36, a water-
temperature-control unit 38, a cup-holder-and-overflow/waste-drain unit 40,
a beverage-dispensing unit 42, a beverage-transporting unit 44, a beverage-

brewing unit 46, a cup-éensing unit 48, a liquid-waste disposal unit 50, a
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the contro! of the controller 58, heats the stored water to a desired
temperature, for example a temperature in the range from 150°F to just

25  below the boiling point of water. The unit 36 includes a saturated boiler, one
or more heating elements, a flow deflector, and one or more temperature
sensors (these components not shown in FIG. 3). Eaéh of the heating
elements may be electric or any other type of conventional heating element,
and the flow defiector causes the boiler to fill from one side (e.g., the

30 bottom) with cold water and to empty from another side (e.g., the top) with
6 _
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traps large particles that may escape the filter 32 and lodge in downstream
components , and the pressure regulator, which may be located between
the filter and flow meter 34, regulates the pressure at which water enters the
flow meter to, e.g., 40 PSI for consistent performance in varied
environments. A flow regulator could also be used in place of a pressure
regulator. The anti-siphoning check vaive prevents water in the boiler from
flowing “backwards” through the meter 34 and filter 32 into the tap-water
supply, and the insulation siows heat loss from the boiler.
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enter this temperature into the memory 62 via the control panel 64, and the
temperature-control unit 38 may operate in an open-loop configuration.
Moreover, instead of actually mixing cold tap water from the meter 34 with
the heated water, the temperature-control unit 38 may include a heat
exchanger that allows the cold water to cool the heated water without
actually mixing with the heated water. Using this technique, the cooling
water may bypass the filter 32 and meter 34, thus potentially extending their
operating lifetimes. The temperature control unit 38 may also have the
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118 thd TncliRed. B piERendin ARE IBRE A P abisshseliag unit 36 to
5 H@%ﬁﬁé‘w&t@r;’é thE Y elief tén‘?pn%n‘é?uré.e%'i'\é?d@ﬁneﬁlgo Igl%ééu}nit 36 may

ternative one may omt he tenper a

wraihtdlfA therwatdriia thadeisesvaiPat anstediensitdinedt f8imum
reservoir-and-heating unit 36 to 5 heat the water to

terapecaiuregandrihencheatetherwatartarerespedtiveudesired temperature at
ain .t he wat voir at_ a rmne

o\l ba S ch brewimcinelf. RoMEVaRe timbbik 46 hgats e water

BESARE hl UHied Beh ERGatird, fher 1B rigehRl 36,y partiatly or
10 Walepurdeew Boil@?oﬁgﬁﬁ?rlr @%5? tiied m& Ged' e tv?]éel‘ég gtléﬁng;rerature to

machi ne 30 nay partia pur ge
ardesiredhievelt i nes to reduce the water tenperature to
a desired level. [32] An advantage of the

[g2per at ur Mga%ﬁfa bf th@térﬁgéf‘eﬂhr%-?co fd?\ﬂrﬁf?gﬁ@:tlgét it

at 'the desired brewtenperature relatively quic

promdestvedteridt thealesitert brewtémperatureaielatdfeliy uatkiprto

hi gher than the desired 15 brew tenperature; a ]

anaediatehs dfdtheswater intthe reservaib 36d¢ atd higher dhanthe desired
chi ne 30. rativel

15 BfeyE er%%ﬁ'%%‘g Vﬁ@%ﬁﬂ{éibéﬁ{oﬁasdﬁﬁv adgh carplexity
2h@% g@ﬁ@tr&ggﬁg{iﬁgﬂ ) speed, the

reservol r-and ng uani 36 can heat the water used
Bt rm ¢ ofpPRBIRRE1S, afjoudls it Big fempestiraranirol uni
ggjﬁé\é%gé]\{\/"i@)%grg%g@hﬁé Hréhing 3peSaANHE e EEn BT ahliiiting unit
36 can heat the water used to brew each cup of coffee from a
20 predetermined minimum temperature to any desired brewing temperature
under software control (via the controller 64) without adding any expense or
complexity to the machine. One can design the boiler (not shown in FIG. 3)
such that the cold tap water entering the reservoir 36 to replace the expelled
brew water drops the temperature of the water in the reservoir to or below
25 the predetermined minimum temperature, thus readying the reservoir for the

hext cup.

[34] The cup-ho!der—and-overﬂow/waste-drain unit 40 holds a cup
(not shown in FIG. 3) while the beverage-dispensing unit 42 fills the cup with
the brewed beverage. The unit 40 also includes a drain portion to absorb,
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conplexity to the machi ne. One can design the boiler
éh?t shown in FIG 3) such that the cold tap water
B¥933%77t he reservoir 36 to replace the expel PEHUS2006/036844
the tenperature of the water |n the
EE&*13’EL§3h&%(ﬁ% é@ﬂ§%6|0m125 t he redetern1ned m ni
teeﬂpépdag efrofm ke calp Arpping .Oéaéhe@lﬁpemmgnmlt ddafter the

d-overfl ow wast e-dr.ai n

SUihg BeeHichbfal’ HERBIR BT TSVl b ¢jganer Solution from

i feighr
%fc‘éi\%ggmﬁg(?%ggﬁéf@ ﬁ‘%% n iy Eg&*&g&’r ganQ& below in
etic B n
oo 0.5 T e e
5 cuenmahje ftrm empiying)iaspaayibeyconnectel tof tha liguid-waste disposal

ved ri nsant ma,ri

BB 0T SR @ aRieavalar e ol Ehaw im EIG i afdhe

?%ﬂ?@??f'ﬁ%ﬁ?wcw 7 488 FaGBRE AL RSHAeA, Anghag dispiussed
Wbidvet @ pras s%?ﬁfrepsm@@ t{h‘éﬂgﬁf@ﬁ ﬁéﬁ@@voff‘la{r{@ée%?ng unit 36

connetted to t I qui I'sposal  uni

dnayyehy t6 the draint portireof thenanitfs, gartivaldrly where $ie drain

of the establishment in which the machine 30 is
10 postion iz gonnectad talthe liquichwaste vispesalunit 80 direetly to a
valve of tge wat er -reservoi r-and-heating unit 36 nay
vasterwatetding: ai n portion of the unit 40, particularly
where the drain 10 portion is connected to the
3%3ui d- wastldhalbeperage-giispersgingrunit #8dntludes a spout (not shown

PG S5 spond i o e o R s Bt s i
;‘héa?') %‘%@l&?gégéﬁﬁﬁ thgt@'ptte.‘ggmqqﬁaéaaq ?120 ernatlvely, the unit 42
15 Mé)? i Elblé %%Flg‘lé‘%ﬂé%ﬁ?@eééle@ﬁo %g@éﬁd ?&'e%rages of

|nter angea spout s cups an bev
différerdisized.zes. [36] The beverage-transporting unit
44 transports the brewed beverage fromthe brew ng

F@;ﬁsggr: °|'I’I‘H;eﬁl %Vépag@t rfmg%mllaﬂﬂt the prewed

qui d- was I Sposa

beivbrﬁ)e from thélﬁreﬁﬂngﬁmlfzﬂﬁltﬁ the Qﬁs(f@n@nhg%m@ @2 zét'n'dymay also
control | abl e val ve (not shown in
transport liquid waste to the liquid-waste dlsposal unit 50. The unit 48 may
20 include an electronically controllable valve (not shown in FIG. 3), which, in
response to the controller 58, opens after the brewing unit 46 has brewed
the beverage 1o allow the beverage to flow to the dispensing unit 42. To
prevent the dispensing unit 42 from dispensing a beverage when no cup is
present, the controller 58 may close the valve if the cup sensor 48 indicates

25 that no cup is present in the cup-holder portion of the unit 40. The controller

58 may also close the valve at other times and otherwise operate the valve
as described below in conjunction with FIGS, 7 — 15. Alternatively, the
beverage-transporting unit 44 may include multiple valves as described
below in conjunction with FIGS. 16 - 19,
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response to the controller 58, opens after the brew ng
unit 46 has brewed the beverage to allow the beverage

WOR0PTR®B170 t he di spensing unit 42. To prevent PERES2006/036844

. S ing.upi.t 42 from di spensi ng a beverage when no
L r‘f?%ﬁg*j#%%mt he c%ritrol I ernﬁgg rrage_cl ose the val ve
i e

10

15

20

25

he cup eiRISRIPMANG i wgsdmﬂtpg water from the
HiEFaeebfvoieanfifedfng Uts (VAInE wolbr-iRabriturs fbptrol unit
o PSSP foche b8 S o s HREIASH (13 oA n .

130 vBreags coffersaccaidi wiatm%iﬁw_ﬁréﬁbh‘iﬁeﬁwtéblgﬂﬂigge, and then

val ves as described Dbelow in conjunction with
peovides. thecbrawved cofleasiethermaverageodispesiing unit' 42 vissthe

584, .| LI @& 37] .The beverage-brewing unit 46 receives
%&Xﬁé@gﬁﬁp SROTERG: Wit 4at G cPUE (e br%mllng]u_atti%ma% brew
berifod tiel Dt BhR5R BTECHAAL Fra Fhkhha Pt 4678 lter
SR B P on b Yen A IO 230 27,

W) 01" ARHgSEskB A, s SeabRR A e o o
BRoer 82 iy chEt oy REENFEIG, BT bPESRCH B8,
[bggfﬁblki@r%ﬂiéﬁ(‘d ItRB d’Mg-ho éﬁané—ov%?ﬂ&%mﬁ@ttégéﬁn unit 40. If the

As di'scussed above, the cup-sensing uni

- cugiisaictpresenbaftet Ghe brewing enitsss wasthrewed eoffeentien the

shown in FIG 3) is present in the cup-holder portion
sentnelier & mayodeactiatetberhenaragetteansporinghunit 464 ta prevent
1 b lSheRin 2 ARosnaiySNed ot Bty nt
. [ ' J .t .
18 PSS aEr] EREORH 40 Aol R s HBgent curing
ARseas dlbhRfd LyCRi Akerbidl BERW), BRI RS cBhtldier 53 fay
40. Alternatively, If the cup is ‘present during a

deastivate tHeebevemaga-ilamspdeting iupeidss ¢b privehbeins&heor cleaning
controller 58 may deactivate the ) ] )
seliciyrom gntering the cupi t The cup-persiagtunit d8amaydnclude any
| eani n soluti,on fromenteri the cup. Th . ‘
(R CLASNREN.SHAN 88 amgPlicel (aHSaie of jiteraty dneshanical, or
ﬁH%}cﬂﬁcﬁér%‘btrf cal (reflective or interrupt),
nme

cnani cal, oOr

[39] The liquid-waste disposal unit 50 receives liquid waste from the
cup-holder-and-overflow/waste-drain unit 40 and/or from the |
beverage-transporting unit 44 as discussed above, and disposes of this
waste. The disposal unit 50 may include a conduit (not shown in FIG, 3)
that is connected to the waste-water line (not shown in FIG. 3) of the
establishment in which the machine 30 is installed, or to a liquid-waste
container (not shown in FIG. 3). Alternatively, the disposal unit 50 may
receive liguid waste from one or more other components of the machine 30.
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20 ultrasonic sensor. [39] The Iiquid-waste di sposal
unit 50 receives liquid waste fromthe

WORIOHYISEEr - and- overfl ow waste-drain unit 40 anBCDHUS2006/036844

- N e-transporting unit 44 as discussed
PLT zg%%"*gl%%@ﬁgkgges of this waste. The di sposal unit
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25

§80ay i nclihe selidoMasia dispesakuoiid2 requies spens coffae grounds
e AaPaShBle, et (e iR UR 7R0R the, brfwir i 4K & discussed below.
T8 e 2 i 0 48R 8] pEfbty removes
P NG A RO i O R i858 B that emptis nt
ROTélesho0i: gatiddge diPos&E0Oairgstipinto thedlvaste-water line of the

sokﬁiﬂg}aste di sposal unit 52 receives spent coffee
&8 manbinwaich the enachine3 (s installed, arriote atreceptacle that

B0 PRl S ing,: 13 RaCiRR:, Wasldwasisaisosl unit 52
PAPHE SorliUIsh 1ERNIG ft aict, SHEP i fise B TBY water to fush
gpehtgefidesrorethe disposhl unitite tHeegaasdde u@ﬁ grid“ret:lirectly into

of the establjshment in which the machine 3
hswastewvater line oTherdisppsalcunit 52:mayrsniodiesally commence an

85larbela A Sauench. © 2 ahen prawing easin aup of coffee. O,
ORETHAT STt or REMSRY K2 s SEI G midpualhl”

j sposer ot.directly intg 10 the waste-water line. The
EJfﬁposal unife Bwiske harrishodanpy separate thesontroller 58 and

SPEBAR L P RS 1 Syl S e 8 o
it 8 B eFBe &9@@69 §Eé%1plf[écft%¥é5t2ﬁg{@4 Md b?ef?/gﬁod bfbrewed

54 may separate t contr assocl a

coffeeirnay comalerseoand idarfae od)otheanisel aiderdABpBEABIE the

of the 15 machine 30. For exanple, steam from hot
rnpllend8n ramthermerareanstensationondhe congieritsethat ¢arry cold tap
BB Al TS R ames B e ik Berer 54 helps
G350 96 SR APLR AR MB M iy A e, the brew

GAllmb@'r'(ﬁbt §ﬁoﬁ{?ﬂiﬁﬁ§vﬁf’b\eﬂ1ébl‘é\mﬂg’ ¥nft'46 may act as a moisture

ternati vel y,
barrier such that the separate moisture barrier 54 may be omitted.

[42] The controller 58 controls the operation of some or all of the
other components of the brewing machine 30 as discussed above, and
includes a processor 60, a memory 62, a control panel and display 64, and
a communications port 66.

[43] The processor 60 executes a software program stored in the
memory 62 or in another memory (not shown), and controls the operations
of the components of the machine 30 as described above and as described
below.,
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20 chanber (not shown in FIG 3) of the brewi ng unit
46 na act as a noisture barrier such that the
"g‘éﬁ‘g’r" %37?r0| sture barrier 54 may be onitted. [4ZW/082006/036844

rols the operation of sone or all of
P{:"ﬁ" %gﬁé‘g of the brewi ng machine 30 as
éussed afibd to staringtiene praneEe sotware, programs, the
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20

25

30

d
%%D@é Ky e%%@g%"b%ﬁ&@&%an%%v@gﬁfeupegnom may
e e 9?@ﬂé@fhﬁhéﬂeﬁe\nﬂ paRfinelHSNUY df¥o¥ised below in
anot her nenory (not shown) n rols
openjaniction with FIGS. oavtRiemd ned pl‘mnﬂe%m\/%i’némory for the

descri bed above and as descri be bel ow.
Roresses B0. phhe memargB2 siagalodopahie totakadimbieroftaups, the

ranms, the_ nenory 62

;
bR AR °rqa%iﬂﬁ%‘%?th%%ammwmermssmg through

P 20,1 4 o OB e o s o
Fdf3he Machird, sﬁlﬁée"!ﬁé lﬁéloé/é%é"@éﬁso ?Iog t r{egﬂ%{:é}ﬂeﬁt of a

processor 60. The nenory 62

marbeas afwaynp;e schledulel mﬂteMncetpé" hef nﬂ’mbryc 62 rﬁa?%lso log the
the total volunme of water passing through the machine
wm er of dnsingandsleasing cycles tagioaumsentihownwellthe machine

i ?%ﬁ%?ﬁﬁ%ﬁ%%&#&%@ﬁéhﬂ%qsﬁse Eaoian, dhaapemory 62
O o IO AR ORS to ERIERE ! ooy 8 poBhd Atbroblem

Ichmn@alserhmelmm The immbses2 WWEQVQQ%é%ta@eLﬂﬁbycontroller
pur poses. In addition, the nmenory 6 ma

&é ey mlu% al Fe&h-ttiéna clegihto geaeraatadhegtnneg sztamps) for one or

Fnde 6 e sbevaetessived Sg%ﬁ%%sd_&ﬁe”’m??éﬁm??%oﬁyaﬂi may

foteLiadt 16 Z'?d‘fﬁﬁéeo 415 SRS sheoac e s0 o uar torgee, For
b&amﬁéormné%e%w iPURHt*36 i 8faih@d'dife 684 HutlorYeiigd, then the

of the nmachi ne 30 Fom use ous

nhemoey @2voiay storé a3Coiresgontimeriiag thabyalsés A% display 64 to
refilled, then the nenory 62 may store a

g@neégmwar@lmg 4 refilkthe seservoitibednext thinetiet I@rewmg machine
r aﬁ;@a@q&%rq%} o, 7 Irrllelmfnpf 62’2%?12{/\185 rtatskse arllnd task details in
addltlon to those discussed above. For example, the memory 62 may log
with time stamps every action the brewing machine 30 takes. For example,
the memory 32 may log for each brew cycle a time stamp indicating when
the cycle begins and ends, the beverage size, desired water temperature,
the actual water temperature, whether the brew cycle was cancelled (and a
time stamp indicating when), and whether and how long the machine 30 had
to wait for the water to reach the brewing temperature. In addition, the
memory 62 may log for every rinsing and cleaning cycle a time stamp
indicating when the cycle begins and ends, and the desired and actual
water temperatures. The memory 62 may also log a time stamp indicating
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20 30 is activated. Mreover, the nmenory 62 nay |og
tasks and task details in addition to those di scussed
W) gpy/035887 exanpl e, the menmory 62 may |log w t RCIIIA3006/036844

- e on the brewi ng machi ne 30 takes. For
T @)‘( ,ﬁ?{%@i% each brew cycle a

10
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20
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30

log f
POMYRT WP & Aen t%‘ ¥’ chydetaileddogs may provide to a

t&ﬁf@?\‘m&@%ﬁsﬁ‘éspﬁ% Fc%ﬁﬁ%{ fesirelaisstaaarapls information
QAR e (R8st the PR ¢ %ghg,g&;ag%g%u@bpﬁw and the

whet her an ow ong t

ttypesaifeoffer beighpurehdweriy ng tenperature.
addition, the nenory 62 may |og for every r|nS|ng and

ﬁi‘g.f‘ﬂ's”gnéyéﬁﬁs@fﬁ“ﬁﬁ?@?ﬁ& SRR B4 lIoF B oerBift frot shown
i 15,3 s oS0 T O3, Pk g
/pansﬁr@tsm, angd wprkdtowponits seleoifbr?ifnmgrgﬁjglomg \Aﬁgrrn %:mbnu that
36b Fuetessdl B Tbyldenerate g e Sgpiann; Eor sxampie: the operator
THap shfe f‘ﬁatthge‘f‘?@"'t@@%wen 54T AlyiGat o
pdrdhletdhe (697 W@'te ?%&Qreg)ciﬁio éigr??;énﬂbﬁ@ﬁngnnme) or a set of

oper ator (no rew n

ppedeterntined. breumhgqmram@ters eforeiczie, thenshePheM 82. As an
par anet er and work flow) or to select brew ng

&xenaple Qfsfbm l@ﬂ%n@ Qoifge rqaﬁebma}ebame dedermined preferred
SEORR) BaPlvlelérs, 5L9n¥¢ff°r 36 TBAN o Stalp biese preferred
P@ﬁ'afﬁéié?’é IrPfI“%/‘H&né ﬁéﬁﬁ%ﬁg’dﬁ%%g setwith an

enper at ur e,

it erutiften sunh(h&tr@\ham@ér ﬂrﬁé ﬁf ﬁhéb@ffé? I Théfffor® ’Tﬁétéad of
62. As an exanple of the Tatter, a coffee roaster
ey llaﬁtoéﬁﬁie@mg)eaﬁhrbrmingrmmnmtammgdueﬂlyt whut:h $nay be
FAIDE 1P KBt 5ol e S o i,
t of ..t he
SRR CaRLONSE8 caNSRsA0e' HACRRIE 3P sHBR BhrbBcsprain to he

eet:bf paeaeteRAEGITBSP 6nquwﬂ1éaide¥mf%' ch may be
tedi ous, the operator nere€ly enters or selects froma

fAgju ¢ he ! 4918 Lbithunications port 66 allows the processor 60, memory
62, and control panel and display 64 to communicate with one or more
devices external to the machine 30. For example, the port 66 may be
connected to a computer (not shown in FIG. 3) so that one can program or
run diagnostics from the computer. Or, the port 66 may be connected to the
internet, so that one can download into the machine’s memory 62 data such
as sets of brewing parameters from coffee roasters or suppliers, or upload
from the memory via the internet machine usage/demographic information
such as described above and below, service/error logs, or machine settings.
Where the processor 60 executes a web interface (not shown in FIG. 3),
then one may access the brewing machine 30 via a web browser over a
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and the controller 58 causes the machine 30 to brew
cof fee according to the set of paraneters

VEOF088FERtI ng to the identifier. 20 [46] The PCT/US2006/036844

Ew&“rxggé@ﬂ‘%%‘ffgﬁﬁ

rt 66 allows the processor 60, nenory

i)
‘?‘% lb anel , and display 64 to comuni cate

chapn raguiregce &kt eng 40 anier pdiserorme agd password

iR YEhiig felfiofie bbr8Es I8 the aadififar bR, theypar 66 may
orecelvend dt@%@é%ﬁélés%%ﬂfﬁh%l COUEN 48" a s@@ pf H’%\H@‘i’i kﬁ?gmeters

may be connected to the 25 I nternet, SO

doom aRF ilhtag one badvdeon aeontanéofiesffes Witon ascoffee cup
sets.of brewin araneters fromcoffee roasters or
s@b%!t% f3ay Holtg ﬂﬁ%&&lp ‘f}‘_ﬂﬂﬁ!" ﬁ?‘-&’ef@‘ﬁ@d goffie tﬁlne iculpesize; or brew
BariReiSHEVREIGTE) Mo bOH 88 Bl Aot P 8rocgssor 60 to

- - . . 60..
RIS s 810 URPES Mo O BRSE i ighoes anc

duinber ofieupsdyievedEoha teffée roagter rCBUBBIRISSYF td a
14 WD 2007/ 035877 PCT/ US2006/ 036844 secure channe

trﬂaﬂufaﬁiUl'ebfé?Jpléli@'. of theemae hinta 30. d\ﬂos@?mmht, ¢ arpubnh 66 may be
WO, erore I Ni,N re e, aCCcess (0] e nmcni ne.
W‘Z‘&&fgﬁ’ B! ,af}ﬂLBGt?ﬁ?V% igBrmafon (e.gi he auraber of beverages
| | | ,
riehes ifaBislge) frolf bifier tatBingl (@ b iRsRYHITELE the coffee

shopy amccatf g acportal {drfdbvbﬁlﬁna@lm’%/pﬁgf’adiﬁﬁ datd /56  these

preferred coffee type, cup size, rew ~“paraneters

pihenmaahines: he port 66 may al l ow the processor 60 to
upl oad denographic i nformati on, such as coffee-drinker

47 er enceStHNeEfening 6 FPG.W@HePﬁéWé’erﬁtSb NYENIsESY the
manur a

roaster or supplier or to the n cturer/supplier
beverrgeyanviRg 30achineed0 are condemplateds Foy ekanigle, the

coqaﬁctggﬁto apd receive information (e.g., the nunber
agUNe A 8Ray hicddde enger grressaraponesis (hokshown), one or more

8RE 2P0y daefed Tl GdemBabients o o ted.dne function of
g ey eon 0 e S U ko
Bingle amit mayvbe glividetdi avroAQ muttipleniritsp! Mopdovérthe brewing
exanpl e, _the nachine 30 may include one or nore
m%ﬂag,ﬁ@(ﬁl@t3)5mmb|,ave)ﬂemoduian@esign that allows one to remove
the brewing unit 46 and one or more of the other units of the machine as
respective units; therefore, the modular design may facilitate repair or
replacement of the removable units. Furthermore, the machine 30 may be
automated such that an operator need not provide ground coffee to the
brewing unit 46. Such an automated version of the machine 30 may include
a coffee-bean hopper, a coffee grinder, a ground-coffee transporting unit,
and one or more other components such as described in International
Application No. PCT/US2006/013930 filed on April 11, 20086, which was

previously incorporated by reference.
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of the above-described units or conponents may be
omtted, the function of nultiple units may be

WOHEHPISEH ed into fewer units, or the functi onPET/U$2006/036844

oo o Sk G B U e divided anong nultiple units.
P %‘E’ggﬁfa?ﬁ%lgw ng 20 machine 30 (FIG 3) may have
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d4fbdul ar JdGghis Atutawaysidnyiaw éhe\b@varage-grewing unit 46

I hedednoi s emibaif el thedruBblien. At disclissed above
. SR

S et AR 3o bR R it 4 RIohE3hE B8 e 0to

rEwWIEoffée aetardihgSierq théﬁﬁe@I‘Ffé?R!f@Ffésé‘%ﬁrﬁ@ﬁesﬁgﬂ to brew

provi de ground coffee to the 25 brew ng unit
atheubewerages ée.gi oiea)fas welinachi ne 30 may include a
cof f ee- bean hopper, a coffee grinder, a ground-coffee

o | : |
fagnsport | ehe!beyeraddhrdWing uriits6 ugéggpésféﬁﬁaﬁﬁli‘gﬁblock 70,a

in I nternati ona I cation

RTEMIR? Chanilie022 dispesedwithinithe thardbébblodk, ehpisten assembly

previ ously incor{Jorat ed by reference. 15 ry~ W

Jdbdisposedwithinpthe brewingcoambessarive shaft¥6'a motor 78 for
Y4 i/3BS1.1.4.. [48] FI 4 is,a, cyt- .sid

e ths piStg.assasobly dhiang davm Wihirciie-peswisig chamber, and a
Tehel BRuoTBrIRAOSEE Rrcfind 1 bIVERY SanfiRy.

i it 46 all t h hi 30 t b ff
TE00: i ng. e ChamINS cRlopk AR Rag E:8at IR SHITGE, Sand 1o
brew 5 other beverages (e.g., tea) as well. [49] The
E@1ler age- bridwe beewing chaniber 72ieshichcimaybse dylindkical) includes an
a_brewi ng chanmber 72 di sposed w thin the chanber )
QP&8Ng §43 asslaginlasssteel sidewall &6 seplagticrend cap 88, and an exit

' . [ ft 74, t 78 f .

RO PACRGHEGIS thf dbLERFTer abd At nGtnRy sheien in FIG. 4)

: o X _
il 0 EOMER e “Thie khd CaR By is NBBEAIBNATY the st port 90 so0
asdokdiréotifuia (&lgtbrevrad Boffaecrifgant, Tléartitgy S61€1H0RY to the port
chanber 72, which may be cylindrical, includes an
tpedispgnsing wiasthe bevsraga-dranspodingand -séispensirsg units 44 and

d §38, and. an exit  port 90, and hglds the ground
?@r@:@@p erfar dispesingnda taﬂélﬂﬂld-waaietdlsnpsqbu iG0(FIG. 3)..
gl(‘tﬁpﬁg E@%@rp?ggf the et itaiGABufRol BoHRPHL SASWAIES are shown
as being coplanar with the surface 82, the surface 82 may extend over and

cover one or both of the insulator and side wall.

[52] The piston assembly 74 is the same shape as the brewing
chamber 72, and includes a seal 92 (made from, e.g., PTFE [marketed as
Teflon®), a seal-urging member 94 (e.g., a rubber gasket), and a filter
assembly 96. The seal-urging member 94 forces the seal 92 against the
side wall 86 of the brewing chamber 72 such that the piston assembly 74
forms a water-tight seal with the side wall. The filter assembly 96, which is
further described below in conjunction with FIGS. 5-8, includes a filter 98
and a base 700 having one or more check valves 702. As further described
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seal -urgi ng nenber 94 forces the seal 92 agai nst the

Stherwise resgovablyrritashed to the divershaft 7640 faciitateneepair or
i 74, f -tight | with th
BeBleERABAERhIe piston HeRestoli s wiich i further

descri bed below in conjunction with FIGS. 5-6,

i[63] udes a The deivesshafhd@ maye almnventional eocew shaft that

nore check,val ves 10 further described 16 WO . )
m@\#%%@%wstﬁwmébﬁ ﬁgmardﬂ@hﬁm otor ZBgptates in one

S U i ol eS8 e aecton,

e @hénﬁ@*ﬁloéRfﬂP&@nm&Wée fahﬁﬂi‘g‘tﬁﬁoﬁrs r‘d%ﬁ{efgér)mponents

0O
and as the piston ass y noves downward, the T

{netshbwn ihoFIG.s4) theatlpreverit the piston wsseimbblye7 4 firavh rotating with
chanber 72 via the exit port 90. 5 Furthernore, the

the shafo76rancheator 78 assenbly 96 may t hreaded onto
or otherw se renovably attached to the drive shaft 76

§4F aci | i t aTherlpipbd 78] which lsaripoinsive td fite Rort@ler 58 (FIG. 3), .
1zgss]:errbly 74. [53] The drive shaft 76lmay be a o ( )

cray bet aoy dyps of motonasuch lasta stepear modopisiitable to drive the
B asseBRNEAA. i GRPERRIGhIORk Ghot 15 nater o May include a
sarEESERbR (PR bk HLEIG A0 a8 R S FBre it switches,
Frovmdlcates o the GRIQIRIIE Mo PRSI S S ibypling direction

B ¢hapiston’@ssembbh74s responsive to the controller 58
(FIG 3),

[55] The insulator 80 may aliow a more precise control of the
brewing temperature by limiting heat loss through the side wall 86 of the
brew chamber 72. The insulator 80 may aiso include a heating element and
a temperature sensor (neither shown in FIG. 4) that allow the controller 58
to maintain the side wall 86 at a predetermined temperature. Alternately,
the insulator 80 may include a water jacket (not shown) that the
water-reservoir-and-heating unit 36 (or the water-temperature-control unit
38 if present) of FIG. 3 or another source (not shown in FIG. 4) fills with hot
water. Using the temperature sensor, the coniroller 58 may implement
closed-loop control of the side-wall temperature by regulating the fiow of
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15 may be any type of notor, such as a stepper notor,

‘%#J%t gBI e to drive the pi ston assenbly 74. The charrber
K ﬁhr the notor 78 may include a sensor PCT/US2006/036844
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|aidhecdmm oatnts thatkare <iswn s IFuMn
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VRade fismanysuitableomaterialsni Morasver, an@M$h@Nanrﬁented
fills with

ﬁs?ﬁcaﬂ&v 18 iSRG Bnartiaes £2 dnay Evei'ef?gated imanctner direction,
SREh e hBizP RN B e MAARERNRR cHER 2 el fnot
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jacket. And to cool the si

P e F16.58 4R sl dgd ikttt Ligiiah ind Bltbe B8 of FiG. 4
RoverdhAg thietefbotimertof e mventsh Suie B bREfg chamber 72

friGnd) isrcylimdrizat) ude one or nore of the conponents
that are shown. Furthernore, the conponents may be

l; I
e o1 eni fiter 98ioINRES 4 By piGHer(hih thBes Siidimpsh
iagyeos i7ef, ety 2, rarquvaaﬁoﬁht@&w ?'b[a w@r% as hori zontal,

with appropriate nodification (such as a seal (not 10

o he 30 TERRESHEVEES 4987 (13, Bil fe i D stdeapr
Othersd altehetogletibCand toae ?J’lﬂé“%‘lh%ﬁﬂféﬂ??% fBifthed from

of the invention where t rewi n
stpinless steabor any . othéBBuTable‘ matterialPSThebpdnashN8y&r 110 may

nore (here three) wre-

have openings with diameters |n the range of 30 — 150 microns (um) (e.g.,
70 pm) or within another range depending on the filter resolution desired for
the filter 98. The middle layer 112 may have larger openings than the top
layer 110, and the bottom layer 774 may have openings larger than those of
the middle layer. Having openings with diameters that increase from the top
layer 110 to the bottom layer 114 helps prevent filtrate (e.g. spent coffee
grounds) from clogging the filter 98, and also allows the lower layers to
provide structure to the filter without restricting fluid flow. Alternately, one or
more of the layers 710, 112, and 714 may have etched openings. An
advantage of the top layer 770 having etched openings is that the etched

openings may provide the top layer with a flatter surface, which may
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15 layers 110, 112, and 114 nounted to a plate 116.
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%87 se attached together and to the pl atP€TIURP06/036844
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prevent filtrate (e.g. spént to

c1tdgnay provide lstreng@l@ amhdgiditytoahbdiertge | over
Iayers to provide structure to the filter w thout

Ret | ayer s 1peghHIStndh & PRV fiieP faflbe dRRgion the top
Aﬂveadderamg eemovehhaﬂ@peéau tsel IPhépd ,P;& i IR8y provide a finer

%ﬁ s, is that the etched openings provi

i '@8éfﬂawthﬁ fiter1@8.t er surface, which may 18 t WO

ﬁu20077/ p035877 369 p PCTI US2006/ 036844 facilitate

é2pval of Fthewdnffﬁb bt

the top | ayer g hﬁvﬂ‘%ﬂ%"vﬂ” 5@53%%%2%[%% 4
ACEORiNG: tongn sim edlrnéntrajltﬂmm\&hﬁbﬁ where %ﬁ@'b‘i‘éﬁﬁﬁg chamber 72

: zﬁﬁ% ﬁ?@npgﬂétﬁiﬁkﬁ‘? zéiségglée-aggggé @Lndggr 22¥en| ng

features 120, and, along with the | ower |ayers 112 and
183] nmy prihe baset100s 4 platé thadirday ?bet ﬁxatd%?frf)h‘l %&imless steel

a paper | ter may

61 hough not shown
glr;@%g yoqtrﬁqesmtqg)leuaganal,mnd.nm argdmmacto?ﬂ'llteeonemhmre (here
ﬁ%e)tﬁﬁ%cﬁa\f’qqgﬁag 9@2‘* i@é‘@éﬁrq‘%{e&;‘g? Q%prgl &%tpls-zylﬁb;ﬁt gtclrtgnwo, one -
o ot thdtenioigia RSkl 8f h6rohn £HE ) Bigadtd shan

rceptacie 735 (dadhkldirfd) ter 98 (FIGS. 4 - 5) are
cylindrical. [63] The base 100 is a plate that may be

[Ble, {1 0™ RALME T BIGY, 4 810 S nSih S b3 Srade from
a flexible material such as silicone rubber, is mounted within a respective
port 130, and includes one or more openings 738, an elastic shaft 740, and
a head 742. As the piston assembly 74 moves downward when the lower
portion of the brewing chamber 72 beneath the piston assembly is filled with
a liquid (e.g., brewed coffee), the pressure generated by the piston
movement forces the head 142 against the base 100 such that the head
forms a liquid-tight seal with the base; consequently, no gas or liquid flows
past the head and through the respective port 130. If the
beverage-transporting unit 44 (FIG. 3) opens the exit port 90, then the
piston assembly 74 transmits the pressure to the liquid, forcing it out of
through the exit port. Conversely, as the piston assembly 74 moves upward
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15 three) check valves 102, includes one or nore
check-val ve ports 130, one or nore filter-nounting
WQ2WIHEBI132, a bottom 134, and a threaded shafPCT/US2006/036844
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ditter §bprevents walids| suchrastgrounddoffesfrofPassi

upwar d % 2007/ 035877 PgTTI US2006/ 036844 when @M%e lower
15%’3@9“ FRJJ Ahedewingchasnber 42, thusilkering thediguidhe

pi ston assenbly contains a liquid and the

6%k age- t rRefeprinyiaypintotFIEL &'tﬁéﬁﬂtért}ﬁouﬁmhg tf&_re?tacles 132
90, the gressuye I n the lower portion of the Brew ng

&hafead to seceive. therraptives fasteniggoioatsres:180rmT teflter-mounting

Y. P78 L3, B i otawe Reobsaewnandhia. e msestecisough the
TSmO L8 PO G s Pt stanors
9 scbunstie basariohe! fife.98 (IS, 87 °CLAA3S 173 8yt FFIG. 6) or

port 130 and into the [ower ‘porti

otharseal ' '
alitly nizrmbthe mdy bieasia8din ane I'i%ﬁg?ﬂid{# p@rﬂbogr‘event

Eroun coffee from passing into the

duidhizom leaking neavgh thescrew thrigadser i ng the | qui d.

[65] Referring again to FIG 6, the filter-mounting

[a8]ept acl o3 he3Bottone1 YT E IRL F0B i) Der 8bhtolfred to direct

astening features 120 on the filter-nmounting plate

Hawdtem@rdhe eherkevabwesporist! 3thahileitheistorbassembly 74 (FIG.

#ﬂserted t hroygh the receptacles fromthe bottom of
MYEHURYBengage the threaded standoffs

[67] The threaded shaft receptacle 136 allows removable
attachment of the piston assembly 74 (FIG. 4) to the shaft 76 (FIG. 4).

[68] FIGS. 7-12 illustrate operation of the beverage-brewing
machine 30 of FIG. 3 during a beverage-brewing cycle according to an
embodiment of the invention, with reference to the beverage-transporting
unit 44 of FIG. 3 and the beverage-brewing unit 46 of FIGS. 3-4. In this
embodiment, the beverage-transporting unit 44 includes a valve 150, which
connects the exit port 90 to the beverage-dispensing unit 42 (FIG. 3)ina
first position (shown, e.g., in FIG, 7), and which connects the exit port to the
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15 to secure the base to the filter 98 (FIG 5).
Orings (not shown in FIG 6) or other sealing
WPy be placed in the receptacles 132 t ®CT/US2006/036844
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My betbegamer asionsimiar tathertdescdised perationt hi s

enbodi nment, the beverage-transporting unit 44 includes

ESSJal ve 15(Refehnﬁ§ to AIGSRS Sﬂéﬁd Wﬂzo‘flﬁé Q?ierhﬂoh*‘cﬁthe

ever age-di spensing unit 42 (F 3) in a
peveragm bewing machijne 301dEmig & beveragwhremmg) cycld is
the exit, port to the 20 WD 2007/ 035877
c&ﬁféfydm to aguermbasiiment ot fee invantian.so (FI G
3) in a second position (shown, e.g., in FIG 8).

01t her nor Kefeltimg bg FIG. 7raftenct hbmaﬂprecatblr)(net ahedm in FIGS.
he con roller 58 gFIG 3) may control one or nore of

redi) \n-daga activates ﬂmma%me&ﬂéby, ng,wamrngbl’m” a power
SR L3 sBoutsb i FRGR. Ao A el ot hdhRanaghing dg@erioms a
déﬁ?r“%ék@ﬁﬂ'a"@%ﬁgbﬁufﬁ%@fﬁﬁéﬁ 18 pﬁ%‘@ﬁ%&b@ﬁ“ﬁ%ﬁa into a

respekdivet fhoraee bakitiom Pit ishiot ahf%‘:ﬁ:{ ?Wsﬂ%ﬁa%'r ample,

30 during a beverage-brew ng cyc cussed
thecpistion @ssenaatnlyem oy ETdveointd iaeposaMent tihah is abriedaitermined
Referri 7, after a hurranae‘gerator (not shown

@'ﬁtﬁ%%%l%\ﬁl th@ %hadnber-biczqk sdifacat wmermﬁtﬁ]hdrséaaoe creates a
B U e P b BTG et
ARbIrR 1 i 28560 74 A B84t B L Pmsctive home

pésntibnlfsormpma:\la”s@@fﬁdwl dydld) 6r RS friove: mF@"an?)@tﬁE'r?won home
position that is suitable for starting the brew cycle. While the piston
assembly 74 is moving into its home position or another starting position,
the valve 150 is in its first position (e.g., connects the exit port 90 to the
beverage-dispensing unit 42) so that no pressure or suction is created in the
lower portion of the chamber 72 beneath the piston assembiy. Furthermore,
to make sure that the chamber 72 is empty of liquid (e.g., brewed coffee,
water), as part of the self-check/initialization, the machine 30 may first
perform a purge routine that expels “left-over” liquid from the chamber via
the exit port 90 (or via a separate waste port per FIGS. 16 — 18). Although
the machine 30 may not "know” the volume of this “left-over” liquid, it may

"assume” that a maximum volume of liquid (e.g., 16 ounces) is in the
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15 the piston assenbly 74 may nove into a position
that is a predeterm ned distance below the

“@hﬂﬁﬂgﬁﬁﬁiock surface 82, where the distance cPETS006/036844
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brewHime viathe controsparnel POT m@mmaéw may allow the operator
5844 chanber 72. This "left-over'

E? 80% WS@%‘)@WWQ@' sige (erg. eBrclan%em bt oamcansévmromy
BEffairaf e, PRePitor b s bt ﬁr%sfééeﬁﬁﬁe"cbﬁzg% (erfle from 6 to
Perdlintky Fw.’eldlm&@md?énﬁé}ﬂ § aWor8byer! lﬁel @évextq‘qloF Afay enter each

bever age- di spensi ng routine descrlbed
brﬂwlmgcpammétem sépaately] br mdy entereah %@T}ﬂ@eﬁ ReicPUEgthe name

[ machi ne 30 continues wth
nghe (@@1&'5 npashitoaglesha setof peegeterained. bnem parameters that

A B0 ke B2 GrRCAssariatath hith e ideNifigrn e
@ﬁeﬁaﬂ@r Bﬁ?ér%%’@#éw rEFne‘iSl'{ sé'p"éfaftghg Hgtﬁé%?é&iﬁer one or

routi ne € operato

wiore réquired Paimetsrs, fifen tHe MuWAR Soiﬁfhy)%si%h deetault value

mewngpmamnas( g., water tenperature,
foi eagh of the maramtem npheatersd. Ahd ifthehbperd@rrenters a set of
I%% w_t he o tor to engfr a custon1beverage si ze

ng gprgu S Vig ak\ideatifier,die may alter one or more of these pre-
programmed parameters either directly or abstractly. An example of the

latter is where the operator selects an “abstract” brewing strength (e.g.,
weak, normal, strong) that the controller 58 converts into an actual brew
time or temperature in a pre-programmed manner. In addition, the machine
30 may, via the display 64, remind the operator to place a cup (not shown in
FIG. 7) in the cup holder 40.

[72] Then, the operator measures and grinds an amount of coffee at
a particular grind size using a coffee grinder (not shown in FIG. 7) separate
from the machine 30, and loads the ground coffee 752 into the chamber 72
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fee at a Sl zZze usli ng a
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machi ne 30, and | oads the ground coffee 152 into the

asgemdly win the desized paxitiarT, theckiivs 205k rusessiinto its second
84. The control]|er

PESIOR (8. 0 CNagts e Sxit it S8kte e Igd-uastealspasal unit 50),
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ranmeters preV|oust entered, by the operator.
4 preprow ile the operatay is Brinding @ndol@ladmgttbemf@e 152 into
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tissbrdly &'}%miwahf%ﬁﬁaﬁﬁs Fforassmbig 74 katoving downward,
OAYE A S TP
prIcuterfired ﬁerﬁ\pera@!r@Wf e fatenginot é#FéécCI? @ tﬁ%emﬁﬁérature.
entered or selected. [73] Referring to
inhene sxample, thadnit 86 heads hide wedtbeabove ttﬁezdeam'ed ﬂ:hewmg
br ew chanb r 72, the notor 78 noves the pist

ﬁ{ﬁgtyre SO t at the water-temperature-~control umt 38 can provide to the
chamber 72 water at the desired brewing temperature by mixing the heated
water from the reservoir with cold tap water as described above in
conjunction with FIG. 3. In another example, the reservoir-and-heating unit
36 heats the water to the brewing temperature, and the temperature-control
unit 38 is inactive or omitted. If the water temperature is too high in this
latter example (e.g., from a previous brewing cycle), then the machine 30
may purge a calculated or predetermined amount of water from the boiler
within the reservoir unit 36 to cool the water to or below the desired

temperature; in the latter case, the reservoir-and-heating unit 36 then heats
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reservoir 36. The cold water flowng into the
chambesifor Yo selentedttrewing timet Guring the brewiryg tithe the
éeﬁ?r\(oig out an(g, into the brew ng chanber 72.

antrofler 58 may activate a heating element {not shown in FIGS. 3 - 4 and
7 ~12) in the insulator 80 to maintain the brewing temperature as discussed
above in conjunction with FIG. 4. Alternatively, the heating element in the
insulator 80 may be continuously activated, or activated before the brew

cycle,

[77] Referring to FIG. 10, after the brewing time has expired, the
piston assembly 74 moves upward to filter the coffee grounds 752 from the
brewed coffee 756. As discussed above in conjunction with FIG. 4, as the
piston assembly 74 moves upward, suction pulls the brewed coffee 756
from above the piston assembly 74, through the filter 98 and the |
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chanber 72, the mxture remains’in the

arerestirgy bedher filtem@s .t Pnpressure sensor (hotshowr inFIGS. 3 -4 and
the 20 controller 58 nmay activate a heati n? el ement
{ mol 2} man berdogates] within the.heewing chamber 72eand the controller 58

h%g%fg‘i@é' the.sdesr iﬁ%ﬁiﬁfni%tgﬁ %ﬁ?%gﬂl A %letolé%%-%%p manner to
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the brewing time has expired, the piston asse

movementef the pistohtassentisly &f freay be aoudsdilgtd anottdresuitable
d coffee 156. As discussed above in conjunction

b
mh[<§fyﬂ\§,F$l@h as ipAR ppenppsponanpesntiiar exampledhempiatan assembly
#i‘@%ﬁh@”' | s the brsfvveg cof f ee 156' f.rom above the .
7 M nfintiptisiyta sonsiant Yelogity oF gy aue Ja steps, with
/ I - :
RpSeRCE RS BEhpirRE st dweer borgRedtiTz sfeps. This may
ditewvithetflow 98tebtirokigh theeck sk eaiver sorte 3 30560 fdatbh up” with the
flow ng; hrough the check-val ve ports 130. The piston

suctiormbelow the pistameassambhy7dpward until all of the
brewed coffee 156 is bel ow the piston assenbly, and

Eﬂ]t of theRegbirfiRy &5 PIDJI41 1 BistoR ds%‘éﬁﬁlﬂl?lz}r%gbhgnyeﬁ moving

er 98. A pressure sensor (not shown in

@parard untibthertyp sarfaceasfdtievititer 98 iheoplamairnwitls tlagiserface 82 of
, .and the controller 58 may control the speed of

72
ineccharaber blegke .y 74 in a cl osed-1 oop manner to

mei ntain the suction force beneath the piston assenbly
[¥OF hi n a dNsixtefthe operator removes the coffee grounds 752 from the

filter 98 by, e.g., wiping the grounds off of the filter, onto the surface 82, and
into the solid-waste-disposal unit 52 with a squeegee or other instrument
(not shown in FIG. 11). The operator may indicate via the control panel 64
that the grounds are removed, and in response to this indication, the brew
cycle continues.

[80] Alternatively, the piston assembly 74 does not move into a
position where the filter 98 is coplanar with the surface 82, or does not stay
in this position long enough for the operator to remove the coffee grounds
152. In this alternative, the operator subsequently removes the coffee

grounds 752 as discussed below in conjunction with FIG. 12.
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3 PEEHLD 15 bevmde Senenginai e 42  vel y. ¢ he
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2 e the fNexkthepistoncagsembly Mitedihe rﬁwﬁ%@oﬁﬁward to
does not stay . in _this position |ong enough for the
6{5%9%@%@ & br% Gffee d&ﬁﬁa&o thaoupgnot showmin FIGS. 3 -4 and

T 2L 0% (et BOEB0 s usec S ghe dowmmyambmayement of
the |§bﬁi]a}%sferrq1§ﬁJ rﬁggﬁeoﬁritﬁuﬁ% Bfgggﬁﬁé 3%8 Tnay have any
z$a|tabhb veloeity M@idl@fatﬂ:rﬁ?ﬁbfﬂéo%s di¥e0Rskh 556@ |§c9ﬂémction

and 7 - 12) 1s in the holder 40 - I n one exa

@UW‘ RlBa4r as dhe pision assembly 74 mopes s:ldmﬁwar’d e check valves
Ba % 48 t hen ﬂ] controller 58 may halt the
451088 19 Areverhtherkiewed roftae aﬁmand:anyloiber flaids (e.g., air,

Weltet Lapbhramrlidhtlo Btk Beciioh The Birenday Goesequenty, the
Pt BSe Ty p géﬁnc%\%ﬂﬁgeéjr%&%eéjgéﬁgéq% gL B theé bt 90 and
through the valve 750. The piston assembly 74 may move downward only a .
predetermined distance corresponding to the beverage size to prevent the
forcing of air through the beverage-dispensing unit 42. Alternatively, the
piston assembly 74 may moved downward enough to expel some air

through the beverage-dispensing unit 42 to force the last bit of brewed

coffee 156 out of the dispensing unit and into the cup. After the piston
assembly 74 has finished moving downward, the valve 750 may switch to its
second position.

[84] Referring to FIG. 12, after the brewed coffee 756 is dispensed,
the piston assembly 74 moves upward and back into the home position. Of
course if the piston assembly 74 is already in the home position, it remains
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in the holder 40, the valve 150 noves into its first

Bosition to connect the exit port 90 to the
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Bﬁﬁﬁ%ige size to prevent the forcing of air through

ver age-di spensing unit 42. Alternatively, the
pi ston assenbly 74 may noved downward enough to expe
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dpefearsithe fllten 98 me discussead i cpnjusiation with FIG: bh, @ piston
e Iy 74 hﬂs fini shed gnvin downwar d, the val ve
§E5ERBY 74 wE Taeyet UPvGd dhle B S9NTOR Whers thados surtace of the
' . ff 156 is di d,
fifer s eortanal WL SuRRERH2. Lo @ and back | hto-the
Eﬁge posith&gg Of course if the piston assenbly 74 is
eady in the mpesaten iesnoves the eeffee groaings 152, the piston
47 PCT/ US2006/ 036844 PCI/ USG /3684L1 in it
SURTIRIV 34arevER SRRVAL ABibacikiedhe e peting, As
AiRELESLE doel the Al SH Ay ink REatg i e B335 GHolis are
temoagd néanthe digplag 64, eAitéHléthlg,uﬂ’lé pidtdh 'é%s_@tk*@bly 74 may
s

hol der, 40. [85] Next, the valve 150 noves to i
resaaiidinobis coplanarfpoesitioasintibthe hext cyaktysddhat #e operator can

inaFe bl Frbie WiFRr e aSsembiy fias berawiped ciean, and
WRISRRNab88mMbY Kfodt'ft it RSsn't already been wiped clean.

[88] Still referring to FIGS. 3 = 4 and 7 — 12, other embodiments of
the above-described brewing cycle are contemplated. For example, the
order of the above-described steps may be altered, the steps described as
being performed concurrently may be performed at different times, and
steps described as being performed at different times may be performed
concurrently. Furthermore, some of the steps may be omitted, and other
steps not described above may be added.

[89] FIGS. 13 — 15 illustrate operation of the beverage-brewing
machine 30 of FIG, 3 during a residual-liquid-removal cycle according to an
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devarageday cling ttgthaechambm smetwalt Bﬁta\nd tmh@plston assembly
%forne at. different tines, and steps described as

fyen rthedoevei@ger isrdispensads nay be performed 25
concurrently. Furthernore, sone of the steps may be

§92} t ed, arOver tinte, thtsemldi@al 169 ¢uhd Sbvahwraed r@dcél?se the valve
ﬁ [.89] FIGS. 13 - 15 illustrate operatlon of
X/ isa@éiébﬁeﬁpﬁg position te atioworesida@al B ther begelzage—transpomng

é%@tﬁ%ga irL 598 semsbiment) 5 drain, Ineseskisl #60 collects at
explt j élfﬁf't ofdhe iy H”fé"gh ﬁi?l }22“22 I(%I :ea 3y ey

ro e e bel ow descri be S,
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bever ageyg;]m%&?ﬁ@ n}?“%aiﬁtgz'@tngécé’g | ettiﬁr?’@nd thus allows
ted !dé@@uh@ i6 b%llﬁerﬁl_ PevANR RN iftiHe beRBFAGE-tnddYHing unit 44.

next brew ng
[94] Next, referring to FIG. 15, to drain the residual 760 from the

valve 750 and the beverage-transporting unit 44, the valve moves back into
its second position, and thus allows the residual to drain to the
liquid-waste-disposal unit §¢ (also a conduit in this embodiment).

[95] Referring to FIGS. 14 - 15, the brewing machine 30 (FIG. 3)
may repeat the switching of the valve 150 between its first and second
positions one or more times to drain additional residual 760 that may
subsequently collect at the bottom of the brewing chamber 72.

Furthermore, the machine 30 may begin this switching of the vaive 750
immediately after the completion of a brew cycle, or at a predetermined time
thereafter to allow time for the residual to collect at the bottom of the

brewing chamber 72.
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[98] Still referring to FIGS. 7-12, a cleaning cycle of the brewing
machine 30 (FIG. 3) is described according to an embodiment of the
invention. The cleaning cycle may be similar to the brewing cycle described
above in conjunction with FIGS. 3-4 and 7-12, except that insiead of coffee
25 or another flavor base, the operator (not shown in FIGS. 3-4 and 7-12) loads
a detergent or other cleaning substance (e.g., vinegar) into the chamber per
FIG. 7. Furthermore, where the detergent or other cleaning substance is a
liguid, then the machine 30 may perform the cleaning cycle without
introducing water into the chamber 72, Moreover, the machine 30 may

30  move the piston assembly 74 in steps, for example in five steps upward and
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through the filter 98, the piston
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10 ) faY 1EBLESE the SPLreAtr ik ieisnd 481 558 165 of the fiter 98

Osl(trFldﬂi ﬁ)g.?lé?? I@lge fﬂlt@?*to&é %piér%; With i Q%ﬁ?f‘dcg §2r é?@cthe operator

eanlng cyC

tmaytindidaig wamlme icoat@) p(aﬂe@ﬁﬁNhEﬁ m%dbhédeplnglscrubbing.
cordv@géto an enhodi nent of the invention he

L3P e Ifésﬂasﬂlbé‘ﬁsmavngflqmcallwlmmwuc@m@er mto the
b ' i th FIGS. 3-4
FHhbaE 72 MG th soRisdioncor fautisaning sveierr agitate the

i St ASGE g R B0 o e
(abve- d\élsﬁﬂbéd)nnsﬁi 6y ElBSord' arPsbremestoFiu h esidue of the

Furt her nore, where e detergent or other C

Sleaningcsolution fr(bmqnhledcharlmbmt?fﬂs thammagﬁ-tmsportmg unit 44,
percLﬂ_l nbt he cl eani ng cycle wi thout introducing water
Fibihe, eEﬁEﬁﬂ%ﬂ'%“%ﬂé@MZ and intectiienwastedigirsonit 40.

%éﬁg@ jb%dp 74 'pngf;@)tf%ggg% m%)t('g rlr%see Ic},r;c!es before
pr edet erm néégﬁ 4@@8@ g%ﬁ%ﬁgﬁ]r%q’%?égﬂ & émeéqtbfﬁe&qr%nds

188 °creane SUET uisFale Bperatien Ea?imé%%a%é'g'g&%re%ng
EahRer S P13 0anF el BBk v B RS EERG  anotner
E%%@'Q?@‘?. %ﬂg@%véﬂ&bn%nthafﬁef@j’ceswﬂfé Bevefade-transporting
unit 44 of FIG. 3 and the beverage-brewing unit 46 of FIGS. 3-4. In this
embodiment, the beverage-transporting unit 44 includes two valves, the
valve 750 and a valve 770, and the beverage-brewing unit includes two exit
ports, the dispense exit port 90 and a waste exit port 172, The valve 170
connects the waste exit port 172 to the liquid-waste disposal unit 50 (a
conduit in this emb'odiment) in a first position, and disconnects the waste
exit port from the liquid-waste disposal unit in a second position.
Furthermore, although it may not be explicitly stated, the controller 58 (FIG.

3) may control one or more of the below-described steps. Moreover,
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bRWITRAGYBIeSINBY 1y hfitt8ATEF B iR 0_anot her

enbodi nent of the I nvention, reference to the
PR 2. & FRAIRRIG, 10 #1655 g afiéein qperatpn thiat shown in FIGS. 3 -4
: . ' it. 44 _iacl ud .
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(rUSTrUmIn 08, 304210 70.158)1 e i Affoifasor
ohesivinitializatiom duringt whickefiteepiston assemblyZ4 mdvess into a
Rt o Bbsiios: I Bdsinatelreaginiis cespesins home position. -
O to RSk iR 455 LIRSS bhbaResluainpt anotre

. L A t .« t. | 15 G ,
Siartig posor) Hotuala'ash < i BBkafl sl (b SpotRecting te
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Ra@_f JYé ¥R PLaventsdesiiualiliquid.rons beiag derad thwaugh the units 44
ARF 42 Whle the piston assembly 74 moves downward. Furthermore, the
valve 770 is in its first position (f.e., connecting the port 772 to the disposal
unit 50) such that no pressure or suction is created in the portion of the

chamber 72 beneath the piston assembly 74.

[102] Referring fo FIG. 17, after the operator loads the ground coffee
152 into the brewing chamber 72, the motor 78 moves the piston assembly
74 downward to or near the bottom of the chamber.

[103] After the piston assembly 74 is in the desired position, the valve
150 remains in its second position (i.e., connecting the liquid-waste-disposal

31



(100] Referring to FIGS. 3 - 4 and 16 -19, the

wg;Jerati on of the 5 beverage brew ng machi ne 30 during

HU/835%9%k- brewi ng cycle is discussed accor di RGTIUS2006/036844

PV 0% ke enbepgpng. of the invention. Unless otherw se

10

15

20

25

f.tLhe bel d I bed brew |
it 80 to] e BEGERdE-raBSp0Hing HER D BRG tevalve 190 Switches fo
: : o - it h El 3-4 and
P Se0RRd FRATIGN (o SGOHIRctB e nitt Tp o dhe

diﬂuiﬂwvastebdls?mokal bhEvsmg cycl es may be onitted for
brevity. [101 Referrin%) to FIG 16, after an operator

h ' ey - 16,,- 19 [ h
T8 5650 WIS redeiyolr-aBahdating yihd6 s doe brewing
hannbé e J [ 30 ]
per f o??rg 75 \@Iq féd%ﬁﬁ%ﬁmé‘??g?@é{? Foﬁg\ﬂ"ﬁgic%naﬁ?'ﬁd Prawing
seRpsatlire abld thiedmixiues of Waiter akdl GRARRFELYES BATNS in the
pesition if it is not already in itsS respectrve
ﬁgémb@‘nfor thsi selectas! brewiog timeenbly 74 is nmoving into

its honme position or another starting position, the

VH08)e 150 iAftémthiet Isrevel id &2Biréy. |
the . 1iqui dovast 6. dfegggggﬁnﬁgﬁé e8pired; fhe pRABAESSbly 74
BMasyEmard tefiterithg aoffee gryunds a5Rdrom e Bisted coffee 756,

Hﬂqui d in the beverage-transporting and -di spensing

&ls 44 aREféRiAG tb FIC, 98 affehithe i hiyg! :
liquid from bei ngg)f or c%qﬁﬁgﬁgﬁﬁ?ﬁ%ﬁ%‘é@%@@ sfgps moving
WRWREd; e pabeofib@ e intd4tssacsnd PRSI connect the exit
#ﬁé‘ﬂﬂng;ﬁ]e the valve 170 is in its first p03|P| on

E A AL p@f"ﬁﬁ%g@ﬂ@qumgﬂmb{l#handi’[hBQ@V%mﬁegnains in

i . .NO pressure or suction is created in the
'g%rkﬁégﬁac#@ﬁ%ﬁ chanber 72 beneath the piston assenbly

q@ 25 [ 10 }] Referring to FIG 17, after the operator

F18Z%s "t he E 80nthe sistos asssmbiyt 24 begirs AYoVing CaiRard to

GSpehaf ST HswaiLEpERJ Eirfe e roum@airatasen in FIGS. 3-4 and
FE19) e XIRATF IR el vBy e, 0 o

9810 200 fRéfiing Tediaod aubtasaiening boewed Goffes 156 i
PRI GRS LA0 Frols oach ingdfs brsi nesstion e allowresidual
Metobarain ¥l thebérage FhSp SR a Tl AR Rnat b Wuntt® 24 and
42, and the valve 770 moves into its first position to allow residual 760 to
drain from the chamber 72. The valves 150 and 7170 may remain in their
respective first positions until the next brewing, rinsing, or cleaning cycle.

[109] Still referring to FIGS. 3 -~ 4 and 16 - 19, other embodiments of
the above-described brewing cycle are contemplated. For example, the
order of the above-described steps may be altered, the steps described as
being performed concurrently may be performed at different times, and
steps described as being performed at different times may be performed
concurrently. Furthermore, some of the steps may be omitted, and other
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[ 104] Next, the reservoir-and-heating unit 36 fills

ewi ng 5 chanber 72 with a desired anount of
itz

q:fEWi?ng the desired brewi ng tenperature, BITIU$3066/036844

~ w Of on nd ground coffee remains in the
PLT. E?@?gﬁ a’lﬂ\ﬁgﬁ%@l ec?e,d br ew n? time. [105] After the
19
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g ot figacibed abave-tn conjunghiap with, G@ig%s-za (sutclr': as steps
. s 111 . Of romthe

paESErBaURlbYeDn ConBh iR oyt FIGSE 7212) nay be agded.

a the pj ston,assen‘plkl 74 stops _rmvi ng upward, the

viﬂt’@a 150 nBﬁé@rrmg agairs CgElﬁBd 1&?“&0'“56?'31?1@% cycles of the
X | -transporti

tdg'ee‘@ﬁlgt 'Pﬁ@ﬂfﬁﬁ 3@ (fgi@t- rFES% gﬂa%l%ﬂ&r sio_sigedmev%ngi ayiobe described

(ARe, I Ebnirdich) WHTERSS 84 ¥ad 6238, R ey Sisede similar to
i [ : : -19) .. v t he .

et ot LogeeBB e, the [ifSe i oyt Hestifpdd foove in

reagungtian avitto FIGS. §~12he br ewed coffee 156 is

di spensed, the valve 150 noves back into its first

per : i ain f o '
031 on | FRSSOR 2 ka3 BB kS0 g i
Amackint 80\ GBS Hdfingy perich f htlﬁ%\p%@%g@@go%cgg

allow residual 160 to drain fromt

\BaceEdingste anethercembediment of the invention, agille e&ferénce to the
ye;v%?ﬁ%%gt?'g\ﬁﬁé ulf{?ﬁjglg]otf ﬁﬁrgx?trdf glﬁk\,\%hrig emba i%ﬁts%;e vater from
e Vaéﬁgrv&%?gﬂ%ﬁét&ﬁﬁgmgbi@@&gg@%ﬁgg\é amBep2 from one
crmorshiterah 9 i PENSST20 1) P o oz
brobahownrie FIGS.I34)atisposéd ther the Ehath58roBeRfid B20and the

as in erfornmed at different tinmes may be' per

g\g@&ﬁﬁ} gf]{)heyi_nletﬁs) H80risfare rontrickér tham tHethickB¥sdef the piston
g%&ﬁ%&%@ggﬁyw@é@ﬁ ; @Ft’%.'ag%c?zogé g%?igl%&%gafed, the
E5AR01598F(G05) AT EbBDI L5, et bocseipwestried steps.
M0k, tthod i BBerdtidi? b WY nbSciiflE®S is described for
brewing coffee, the operation for brewing another beverage, such as tea,
may be the same as or similar to the described operation. In addition,
although the operation of the machine 30 is described for an embodiment of
the beverage-brewing unit 46 having only one inlet 780, the operation for an

embodiment having multiple inlets 180 may be similar.

[112] Referring to FIGS. 3 - 4 and 20 — 22, the operation of the
beverage brewing machine 30 during a portion of the beverage-brewing
Cycle is discussed according to another embodiment of the invention.

[113] Referring to FIG. 20, after the operator (not shown in FIGS. 3-4
and 20-22) loads the ground coffee into the chamber 72, the piston
assembly 74 moves below the inlet 780.
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[110] Referring again to FIGS. 16 - 19, rinse and

cles of the brewing machine 30 (FIG 3) may
‘ﬁég@%ﬁ@fﬁﬂ to the brewing cycle described 5 alP§UTaIS2006/036844

bigaf! GS. 3-4 and 16-19, and may al so be

Pﬁmréﬁﬁﬁgg%@%&f@ééﬁ%ék&s from the rinse an
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d
cycl e ieh may keuparticfone ofithe units 36, 38,
" - il | t]
A8 QL RIS 3L ShebTH aoh ater Frag She FeaeRpTt NIt AP to enter the
: . i ording. to .
TGS 72 BRI A0 LR, ) o A PR b st
tthe mixiuez af vdtepandagrounid 46feé. Edrexdinple gﬂﬁtihle‘i 180 may
enbodi nent, the water from the reservoir-and-heating

wausssthemisturetth swirlewithin theaciamba? 72.0m one  or
nore inlets 180 (only one shown in FIGS. 20-22)

ifn45pad of RefsrringneZEIc. 21,%ilé%rii§ negllt&h?’rég igé)chamber 72 via

di sposed over the chanber openin

whatinie)780, thegistaneassembhp 74%@giﬁsnﬁovm$ﬁﬁmw.an

the thickness of the piston assenbly 74. “Furt hernore,
h i iAgt RN

TP er SR oG 22, el piktoi ASEmilS 74 stonswhen the
fep eurfieecof thespisten assehlbigds ebovd H@Hﬁéf‘t 486, and then the valve
operation of the machine 307is described Tor brew ng

eloseshdMapdaining the valve d@2nopemauntie thd e sagface of the

h as tea,, 20 nay,be the sane as or simlar to the
b@?ﬁ%"ﬁﬁbﬁ 24#% Abovg thednletst30 aﬁOWISth?I‘ﬂQW@f water from the

' j 30.,s d ri_bed for an )

BABL 8 pRSyeth r e GtEE o3 bR kPGS i cieOulia apothenwise

migyating into! ke jhfd}, the operation for an enbodi ment
haging mul tiple iniets 180 may be simlar. (112]

A L5 "b T biee a6, @%@h%lﬂ%weé%eﬁrgﬁgzgeéiﬂ df
: \ . . Lon
F{;' sfltr]]gt Egy%gﬁﬂgﬂﬁégﬁ&gg tﬁégrgm:(ﬁ;’:hgilafc’fggs‘[s&?&,a‘]awgcﬁachinge 30 may
IBAiGHe AwhivartiFpogeimeti e st arasmly 94 s dont the filtered
) : . 0
S Yo fAds (R BBl RS S Rk A ol B ot aB e Pslol apsembly

rerRair abbve, &adItAlsténot clog or migrate into, the inlet 780.

[119] Referring again to FIGS. 20-22, the inlet 780 may also facilitate
agitation of a detergent and water during a cleaning cycle of the
beverage-brewing machine 30 (FIG. 3). During a cleaning cycle, the top
surface of the piston assembly 74 may remain below the iniet 780 for a
predetermined time so that cleaning solution contacts and cleans the inlet.

[120] FIG. 23 is a perspective view of the beverage-brewing machine
30 according to an embodiment of the invention.

[121] Referring to FIGS. 3 — 4 and 23, in addition to the cup-holder-
and-drain unit 40, the solid-waste-disposal unit 52, the control panel and
display 64, the surface 82, and the brew-chamber opening 84, the machine
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[114] Next, a valve 182 (which may be part of one of
the units 36 38, and 46 of FIG 3) opens to allow
WQROEH038m t he reservoir unit 36 to enter the PEHEHSM06/036844

&“Kﬁ"ﬁ‘fﬁw -th?¢:{$% 180 Whl ch may have a shape desi gned
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r and ground coffee
8 Stainicss siael AT Pl ki 1908 weatee il ozl 192

%V‘Sé‘é%"éﬂg‘ehﬁﬁpé?ﬁaﬁ%ﬁ?@ @é AL HERaRdra Finier swich 198.

t t 180 he plston assenbly 74 beglns novi ng
rd. die fispasal H@l 4 &2 ha&amgpenmg 798 that is contiguous with

Qi%%ﬁ?ﬁ&e@%b&ﬁ?h%’% e telbof e Piston asaproBbued is coplanar
Mg sutac acﬁﬁéﬁé%ﬁgséﬁ%@hﬁnﬁ%ﬁ P83 2Ry may use

o | i
ardqriedddl o lamer infatruhemt otSHdn i FIEES Ogglﬁé@rtow:pe

prevent ground coffee or o

ooﬁee\groandm o etherdilirateofrohethen piston [a6bBmBRe aepbd$ the surface
%i a R};H al |lowed to brew. 15 [118] Wile spenS| ng
edBfd flisRosad@init he machine 30 may linit the

downward novenent of the piston assenbly 74 so that
[1Iﬁ3]f| | t er dthe wotilec 92 wpdd dfithi Isd\ara lenbl"_é\ﬁﬁ unlt 46, and

on top of the piston assenbly renaln ab
@iﬁﬁctShwathofram the water-reseyvaireandihmatingeunil 38 !n16 the brewing
rri ain t FI GS. 20-22, the inlet 180
%‘i@%‘% ? ﬁget agemrwo 4gthenpzale,192 mewe@e@leaamce (e.g., 25
YRhES) gﬁ@?ﬁ%&f‘ééﬁw B8 g o ol gt ¢ gjjer 98
@me‘ anan®s thé'Bnkti 52 Anhd s ABlwt é"rémésvéfﬁﬂﬂb pggﬁwﬁ§ﬁﬁmbly 74

inlet '180 for a pre etermned I me SO

(stﬁ.ut4)o AT o moazies 782ne ?r&wde‘slmedﬂtc?bromb%@@&etﬁhﬁ‘of%ﬁe coffee
erspective view of the beverage-brew ng mac
lth 3id raylteglmbothnGeWBMWﬁﬁee ohixtine (reitherishown in FIG.

é:bélﬂ: Ref erring 3 and 23, in addition to
Bpe H%FH@P aogzl@ % gﬁnayamludﬁdnultlple angled orifices
ontrol pane

| spgay @?% ?héf&ﬁﬁdﬁ@b@gﬁghﬁg FhIPVEL W&gﬁ’éﬂ“ay have a
g, Mgt di 7Nk :
oy U_sz%%g/ddgggef? @Q??%P%%Bﬁ§t%§wz e 192 that may be varied
to provide the desired spray pattern ’inc!ude: the number of jets; flow rate; jet
diameter; nozzle outlet angle; and, nozzle inlet pressure. Factors that one
may take into account when designing the nozzle 792 include the desired fill
time for filling the brewing chamber 72 (FIG. 4), and the water heat loss as

the water travels from the nozzle to the brew chamber.

[124] The dispensing spout 7194 is part of the beverage-dispensing
unit 42, and the tray 7196, which is removable for cleaning, is part of the cup-
holder-and-drain unit 40. The spout 794 may be one of a number of
different-sized interchangeable spouts for different beverage or cup sizes.

[125] Still referring to FIG. 23, alternate embodiments of the machine
30 are contemplated. For example, the placement and design of the
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30 includes a stainless steel and plastic housing 190,
a water-fill nozzle 192, a beverage di spensing spout
WQ 2007033873y 196, and a power switch 198. [ 122] PrHEUS2006/036844

PCT RO MU RRISS o oPeTiS 90 that 5 con quo
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peempenenis felgy, disposat vpit-darcordrallarranddisplay 6% rizzle 192,
. t t, sh [n FIGS. 3 - 4 and 23
dispebagh 49 30c-EaY: T TAY hands, ansbilie mAchioS 3Gmay be
4 ' f d .0t h filtrat .
R i ubiele cBBisr i Rt B Rlallsiiatee! b dlastic
: ; : > | . .
o UfinEAfofe *aMGNoN SHow pratler Beteert e tharmbeP Shpning 84 and
fihenfroheofitite mactine\30 soahdt thkabpatatonicandfipe e EBffee grounds
brewi ng chanber 72 via the opening 84, the nozzle 192
pfnrlam t!&ﬁpksrt@a_msemf koly. % by:pfulliﬁlg]gh::s:f,)eegla&?1 'rtm;velrd the 9n'éachint-;-
ow e.W pi Ql corte roun romthe filter
?#ﬁ?@s tﬁ? dispesalentt 532tm§fba\gﬁt§lﬁ®5ééi inRnetherleaation agjacent to
' 9 , I

8 SRR BTG Gdiidn, el mathind o @y i551Ude an

: b : ¢ . _
USRI ASaPle i IR EoreBl BRI e ison
1@ssembly 4 inkdetheudisposal anitl521 Mdreoves, inatéad 8¢ shdidding only

an angled radial pattern |ike a shower head, or may
HeRe spout 194, the nachined3@mayinglede rmaltiphe spositsyfancthe brew

ST, ATl LB B bl achine 0
i, Ao OB 5 4 Py BB e 30 may
Joghslrfto‘sgenEi IS, 72861 Rat e UG i imytaneously

(bre@ mltiplerbevédrag@tasipbsaF uriifsinisre, the comiMiunications port 66
travels fromthe nozzle to the brew chanber. [124] The
dFdGe 3 may beocenneatedstopame coimorecash registers to allow direct

hever age- di spensin 25 ynit 42, and the tray 196, .

MPHL°F§GV%¥%%B¢@8ﬁ§r apfleh am/qugusaftor&!erﬁh@%ggnfbe done via
- - [ ' T 1 .

ARG Elrufd il g (Y, MeolsF, RRB i ¥uPg o8 e $ame recipe

fre dldered etie iﬁ%&ﬁﬁ@ SPEal %ﬁnﬁitéﬁ%ggls%%tﬁsw ﬁé'tﬂﬁteal volume, and

referring to FIG 23, alternate e
rthehidispedde apehcourd sepbaalecﬂy vizoon@ormbee of fiee spouts 7194, For
0

pl acenent and design t he 35 WD 2007/ 035877

gowdiredbeamachine 30 dispenses each cup via a single spout 194,
the machine may fill the first cup, prompt the operator to replace the first
filled cup with a second empty cup and to indicate via the control panel 64
when the second cup is in place, fill the second cup, and repeat this

procedure for subsequent cups.

[126] FIG. 24 is a view of a coffee grinder 200 having an optical
coffee measuring unit 202 according to an embodiment of the invention.

[127] In addition to the measuring unit 202, the coffee grinder 200
includes a motor 204, a grind head 206, a whole-coffee inlet 208 for
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conmponents (e.g., disposal unit 52, controller and

disglﬁ% 64, nozzle 192, dispenser 194, and tray 196)
YW4PRJé, and the machine 30 may be made fr AGTAUS2006/036844
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; Jiﬁgg p By.ag0t her rhﬁn sLaiEIess Fteeg ﬁn?
Gt %f@%%ﬁ%r@s’éar&d %“t_?ﬂ@émé?ﬁ!‘nt%a?ﬁﬁaecéﬁég onglet 210
reaghaehichhe i d Riad aolRios Bodhy Siedatl ™
t d the chine front. . %B% di sposal unit 52 nmay be |
M¥sed | niDRIRESUNBEHRIL dmaydhiis a gicelamayean
HEiABioh afch Gi2h ad BGHALYMAng SR B i Esamiconductor
flaser,tdprocesd«ur (HOmssEifdse ﬁ?&m!p%r@%h%gﬁgﬂig&?%} and other

52. Moreover, instead of including on
arts 34t are also

1eomponentsic ihesemmpynents misy bel dff-ethe-
chanber 72 (FIG 4) may have a nulti-cup

the brew ..
c"éﬁ%(:gm oplical epmpuieMieRhi ne 30" can brew nul tiple

%Hgs of coffee sinmultaneously. O, the nachine 30 may -
[

fLde nul Ini peratiosy oreluaeissthécolfed bans 209990 the inlet 208,

can, si mul t aneously 15 brew nultipl e beverage recipes.

fid e gpnd heag inde $he beansand peovigEstheyroumd cofiee
ted,t e or nore cash registers to allow

g??égﬁpﬁﬁ%ﬁﬂveﬁ??@everage reci pes, and a batch/ queue

if orders; this can be done via the control panel 64

4301 Mor eoA thewsoundiofies 27¢ passes threughthe temsparent outlet

d d, th [ 30 [ | | b
. e TEGsuling Uik dodiakes paluces A5 the seoundmofies at periodic
e v f the spouts 194. F .
TRENAS" Sy an@nifo therB Motbies )i 8be more ipagesanalysis
secloriqueBotie LB#.202 BQn'H%%Fhﬂ?n%e %méltlrtlpﬁ ér}c{éjé'f%égﬁee 211

pronpt the operator to replace

Whatrpassas throughmthe cutleta210t Speuificalye tNé%rﬁfzoz searches for
trol panel 64 when the second cup’is in place,

fqri%]tpoq Neckus halweep sueeesaiyeimagess anll getecktines the two-
BB SEHE el P SARn 211 o o durting. The unt 202
1%, Pt e e Bl BBl ez 10 by

oulsing it oo ot G5 st gy dhen o
euffelusAliematadythe unit 202 may determine only a one-dimensional
flow rate (in a direction away from the coffee grinder 200) and determine the
volumetric flow rate through the outlet 270 by multiplying the

one-dimensional flow rate and the cross-sectional area of the outlet.

[131] Still referring to FIG. 24, alternate embodiments of the
measuring unit 202 are contemplated. For example, although described as
measuring ground coffee 277, the unit 202 may be used to measure other
substances. Furthermore, although described as being incorporated in a
stand-alone coffee grinder, the unit 202 may be incorporated in the machine
30 or an automatic coffee brewer such as described in Internationai
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PCT/ usQ i, 3G34L receiving coffee beans 209, and a

transEarent ground-coffee outlet 210 through which
WORIOHPISEY head di scharges ground coffee 211. [ REBUSI96/036844

s PERS Y NG -4t b i may include a pixel array, an
R R B2t A oS 40855 1 we
e B AR Bt e 08t °t he she 1 |
H557 | o faioin fos fowsioig iyl be Shareciated dhat ziiough specific
s Sctfigh e Ren A5G 50 el 378l gP 5oL irlnbhon,
5 wuariotis Mbdlifidatiits Afayt be reaes W@%tfd’ﬂgéﬁﬁg Wﬂﬁﬁf’cﬂg spirit and

through the transpareéent outl et asur
mbpegpﬁhegk\?enhblnt Lﬁtgﬂh@ﬁm?re:_\ghet:mhdncalférn?tiaé is disclosed for a
perjodic intervals. By analyzing ese pictures using
"EH*aﬁ&r@boaﬁ@@nbﬁal|5>@lt%rna¥lyswnama4§9 appdy teiothen?2
! . nd coffee 211 15 that
%@é‘é@@hﬁ'ﬁ%u%ﬁé'?ﬁﬁwgygéﬁa fically, the unit
202 searches for notion vectors between successive
I mages, and determ nes the two- dinensional flow rate
of the coffee 211 fromthese vectors. The unit 202
then determ nes the volunetric flow rate through the
outlet 210 by multiplying the two-di nmensional flow
rate and the cross-sectional area of the 20 outlet.
Alternatively, the unit 202 may determ ne only a
one-di mensional flowrate (in a direction away from
the coffee grinder 200) and determ ne the volunetric
flow rate through the outlet 210 by multiplying the
one-di nensional flow rate and the cross-sectional area
of the outlet. [131] Still referring to FIG 24,
al ternate enbodi nents of the 25 neasuring unit 202 are
contenpl at ed. For exanpl e, although described as
measuring ground coffee 211, the unit 202 nmay be used
to measure other substances. Furthernore, although
descri bed as being incorporated in a stand-al one
coffee grinder, the unit 202 may be incorporated in
the machine 30 or an automatic coffee brewer such as
described in International 37
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WD 2007/ 035877 PCTI US2006/ 036844 Applicati on No.

PCT/ US2006/ 013930 fil ed on Ag il 11, 2006, which was
previously incorporated by réference. [132] From
the-foregoing it will be appreciated that, although
ChAmMSi ¢  enbodi nents have been described herein for
purposes of illustration, 5 various nodifications may
be made w thout deviating fromthe spirit and scope
of t | nvention. Furtherpore, where an alternative is
i scl b AR O BEPWING.A BPVErag8ihsmeching comprising:

al t ergahanmbernd, R £ liQi | pE

i f not speci fiig%ﬁb&ptsc?at ed.etgg&%lgeén&ilrﬁgl\/gglll. A ﬁg@ﬁ?%gow the
beyeragetd brgws amever age, the machine conprising: a

ana. CoPSRREREN BERR b chafe” shgicriRble 15 %er a

satid droph YhelbrivascBevérae byt MBvIRBan FfirsRaRe R, aPlie t O
filter a solid fromthe brewed beverage by noving in

a firdspensedbeififerechheverngpdinra the machineshy thaving irng eecond
Q(F{a he machine by noving in a second direction. 2.

he machi ne of claim 1, further conprising a

control l er operable to control the novenment of the

pi st nT%ssean_\é. I% The machine of claim1 wherein the
cha ginachipe af claim hJyeher gomprisingya controllesioperable to

cgﬂgor%nhaee,%npmh@ 's%ﬂeés%iembll he chanber has an end

a beverage- di sperdsing con " disposed in the
end; the piston assenbly noves away from the chanber

end Lle nmovi.ng i.n, .th irst direction; and the

o't tn ThESBRENE ds biair SuhelSin ke CRamber asAdhaimiaien assembly
af®¥yiirical.t he second direction. 5. The machine of

claim 1l wherein:

4. The machine of claim 1 wherein:

the chamber has an end and a beverage-dispensing conduit disposed in
the end;

the piston assembly moves away from the chamber end while moving in
the first direction; and

the piston assembly moves toward the chamber end while moving in the

second direction.

5. The machine of claim 1 wherein:

the chamber has a bottom and a beverage-dispensing conduit disposed
in the bottom;

the piston assembly moves away from the chamber bottom while moving
in the first direction; and

the piston assembly moves toward the chamber bottom while moving in
the second direction.

6. The machine of claim 1 wherein: -

the flavor base comprises coffee grounds;




t he chanber has a bottom and a beverage-di spensi ng
conduit disposed in the bottom the piston assenbly
noves away fromthe chanber Dottom while nmoving in
the first direction; and the piston assenbly noves

towethgijlaﬁ.j g&ﬁgﬁgésng%%rogmhi le noving in the second

di rection. he of claim1 wherein: the

f | avibe dndid ecoprjzeisspent cbffee gogmundsds; 40 the liquid

conprises water; and the solid conprises spent coffee

grounds. 7. The machine of claim| wherein the piston

ass ' i i i | i

Cor 11 e e T | ol R oh AL s 2R rB 3 fiter
agseniinthattie operakdeito:bever age froma first portion of

" BRI o ot e help B a5 IR rde
beVepage froRpa fifdt porficrsl oPIhePERaRBET B9 aRRSEHEE oPthd PRton
solid fromthe first chanber portion to the second

asseHIe 0 peecpbd pastiaref thiesshambersamaisgcand side of piaten

o o5 a R B AR Il Rl 356 e B8 B porior
totthe seecd ghafmbeb portiodr 44 e pistdasdeniisly nidaaEdiarthe first
.portion as the piston assenbly noves In the second

diggctien: 2. 8. The nachine of claim| wherein the

pi st I ' . ' :
Ve ISR AR oreT Bl SR bypievehihg PRSI i ficted
bavasage fronuthle sdventli dHaenbergsetibn Yo thee filse chambeoportion as the
.a,(sserrbl &bggves in %he first direction; and prevent the
Pi$ien@asse navegdn the se ARty ough the filter
assenbly as the piston assenbly noves in the second
direction. 9. The machine of claim1, further
congd. i Hiengaghinesafralaim 1 egwreinl thetpistoh@sdentidy tomprides:
to heﬁi the i qu_i d J 0 a predeterm ned tenperature, and
to 4 niter assembly; an
a valve that is operable to
allow the brewed beverage to pass through the filter assembly as the
piston assembly moves in the first direction; and
prevent the filtered beverage from passing through the filter assembly as

the piston assembly moves in the second direction.

9. The machine of claim 1, further comprising a reservoir operable to
hold the liquid, to heat the liquid to a predetermined temperature, and to
provide the heated liquid to the chamber.

10. The machine of claim 1, further comprising:

a reservoir operable to hold the liquid and to heat the liquid to a first
predetermined temperature; and

a temperature-control unit operable to receive the heated liquid from the
reservoir, to change the temperature of the liquid from the first predetermined
temperature to a second predetermined temperature, and to provide the liquid

having the second predetermined temperature to the chamber.



provide the heated liquid to the chanber. 10. The
machi ne of claim1, further %qrrpri sing: a reservoir
operable to hold the liquid and to heat the liquid to
a first predetermned tenperature; and a

t e”pefﬁtﬁﬂeemgi%ﬁﬁmb%f ctl}'éeiH 1ORFhRP bSnfp{?igfrg:ei ve the

heat ed |i qui rom-t reservoir ange the
t enpea ssereoinbpetable tayhold thediquichand to keatthediguad td a éidst
to a second, predeterm ned tenperature, and

t enper at ur (
Rf‘sggﬁe&'ﬂﬂ temPeRIPdaavi ng t he second pr edet er ni ned
t enpey @niprat@el dbnt aR Yperddie td tecdiie tH@ﬁ@ét%gl Igfuti% from the

claim1l, further conprising: a reservoir opera
reseryoirhte ¢oeldhe liguid toa secand predetermined tempeiatgte, and to

R fie PaBRd IR B RamBhcat ca Tiui d Trom the
reservoir, to cool the liquid to a second

predeterm ned tenperature, and to provide the cool ed
| i qui'@ tlhermachingafslaim b, further gaprisindof claim 1,

furt L Sing erable ,to hold a
beve:hgggﬁggg?ég‘ir# %Q?Ig!‘%hgﬁ%raggst{ naﬁgserrbl y is

oper atthereirothdl piptomsassehtbl & epagble t dispehse thipbevatage into
The machine of claim11, further conprising: a holder
the&HBRbl e to hol d a beverage cup; a sensor operable to

i ndi cate whether the beverage cup is in the hol der;

and wherein the piston assenbly is operable to force

t he bi&diheguachineaf dadim 1 duahbecompdsingt o t he bever age
cup if, the sensor (ndicates that the cup is in the

hol aéthosr SRAEieta oG % BEeddm b’ 1 ur t her

CONPrg SéAkbr opthrabiBito ind1Satenandner ﬂﬂesb@vé’i@gé ?cug"lg irfthe holder;
heati ng assenbly coupled to the wall and Operable to

amdi ntain the wall at a predetermined tenperature. 15.

The W&Hﬁeth%fpigﬂo%' égs%amtw rlSE Qgéra%?en%r?o?c':é] fhie beverage out of the
chamber and into the beverage cup if the sensor indicates that the cup is in the
holder.

14. The machine of claim 1, further comprising:
wherein the chamber has a wall; and
a heating assembly coupled to the wall and operable to maintain the wall

at a predetermined temperature.

15. The machine of claim 1, further comprising:

wherein the chamber has an opening;

a substantially flat surface contiguous with the opening; and

wherein the piston assembly has a surface and is operable to move into
a wipe position where the piston-assembly surface is substantially coplanar

with the contiguous surface.

16. The machine of claim 1, further comprising:
wherein the chamber has an opening;



wherei n the chanber has an opening; a substantially

flat surface contiguous thrh he openi ng; and wherein
the piston assenbly has a surface and is operable to
nove into a w pe position where the piston-assenbly

surf i ' it ont i guous
sur 1 A5 abs Rl NArSdrce oGt BUE Wit tHe bigting
conpwherein the pistoreassemblydrasdeurfbas; and openi ng; 42 a

substanti.al Ly flat surface contigyous. with th .
operVgTe GFIEF dishepRBane bsve pistonassemply ig gperable
toARBVEMRHY] Wigdl pEitich RS g pfsﬁﬁ'l-agyéﬁﬁg%drf&eﬂs SuBBtantially

assenbly is operable to nove into a wi pe position

coplenar witk the conligumsisestiifacesur f ace is substantially
coplanar with the contiguous surface. 17. The machi ne
of claiml1, further conprising: wherein the chanber

has 41, TRe Ridttiinetoelamh anfuridricomsing!r f ace
cont‘l\‘guous w th the opening;  wherein the piston

asseWDeieimifze ghamberbas aarPeiiRdiei n after filtering
< BRI e R e

pi ston asse

pozi\lvhena_imvthﬂI | pistdrleasdsahbly-hhaxsaheuﬁhue;_sand ace is,]c

subst anti a oplanar wWith t conti guous surface.

18. W @r%@ﬁ%hﬁlt&m&m beverage hee}%ﬂﬁn%sm the beverage

S OB ol S oS GR o e it
asgemmbly gutdfade iopabstihtallyocqplanamieith bee tonfigubussurfaze.

chanber. 19. The machine of claim1, further
conprising: wherein the chanber has a wall; and an

open §aT he ridefir'@NEim Mahlrti Romirig Provi de the
liquid to the chanmber. 20. The mechine of claiml,
wherW¥hereimthe eiambethas @niapening@ssbsi te to the first

dir & Hggglg rﬁ#%ﬁéﬂﬁﬁgid%eofft% c%%vgerll%a?ac%%\f % ﬂ%et)pérrﬁﬁg and

macht n
operable to provide the liquid to the chamber.

19. The machine of claim 1, further comprising:
wherein the chamber has a wall; and

an opening in the chamber wall operable to provide the liquid to the
chamber.

20. The machine of claim 1, wherein the second direction is opposite to
the first direction.

21. A machine for brewing a beverage, the machine comprising:

a brew chamber; and

a piston assembly slideably disposed within the chamber and including

a filter assembly having a plurality of filter layers, and

a filter base plate including one or more openings for respectively
receiving one or more one-way valves,

wherein the filter assembly is coupled to the filter base plate.




a brew chanber; and a piston assenbly slideably

di sposed within the chanber ?d including a filter
assenbly having a plurality of filter |layers, and a
filter base plate including one or nore openings for

respect imyal Maclﬁlﬁé%f\blé?ﬂa \SviterelPiHe SHEE ofEhbre @?KJ%?; comprises

wherein the filter assenbl’y is coupled to the

Opesy mboee eheckavalge®s. The nmachi ne of claim 21, wherein
the one or nore valves conprises one or nore check
val ves. 23. The machine of claim 21, wherein each of

the @eThe AEKINEYF CRim 31, \&H\@réirpéé*ch 814’ehe'°or@bh%re valves is
conpri sing: producing a beverage in a chanber from a

flexidledor base and a liquid; filtering a solid fromthe
beverage by noving a piston in a first direction
within the chanmber; and dispensing the filtered

beverzaga ﬂhﬁthﬁﬂ/lc@g]ﬁrh;ﬂ] iston in a second direction
within the chanber. 25. The nmet hod of claim?24 wherein

pr od REPPKLIRG @ Q@«%@%m a ehpmbes fromp adlaviey base pad q liquid;
the ‘flﬁ@ﬂ?&% gcflﬂ %eegiﬁebfﬂ'ﬂwﬁ?gtcg I;%pstar(? in 4%t direction

net ho ere n
withdr ﬂ'taad:haimlaenrandbase 27. The nethod of claim 24

he Ao o it e
hrb@h’d)rij\ﬂltﬂirpth@kﬁﬁ?ﬁ and stirring the liquid

containing th avor base 28. The nethod of claim
24, further conmprising wiping a solid residue from

(he DRSS gaoE W RSSR i S e Eoros

besWIPG| Goiffé@ iWithe REamber fiofh bRSUHEoffdd 8l Watedi St on
into a waste-disposal unit after filtering but before

di spensing the beverage. 30. The nethod of claim 24,
furt Q%f THBHREMHdY B -claim 24 wherein the solid comprises residual flavor
base.

27. The method of claim 24 wherein producing the beverage comprises:
introducing the flavor base into the chamber;
introducing the liquid into the chamber; and

stirring the liquid containing the flavor base.

28. The method of claim 24, further comprising wiping a solid residue
from the piston into a waste-disposal unit after dispensing the beverage.

29. The method of claim 24, further comprising wiping a solid residue
from the piston into a waste-disposal unit after filtering but before dispensing
the beverage.

30. The method of claim 24, further comprising:
receiving a beverage-producing parameter; and

producing the beverage according to the parameter.




recei ving a beverage-produci ng paraneter; and
produci ng the beverage accor Ang to the paraneter. 44
31. The nethod of claim 24, further conprising:

el ectronically receiving a beverage-produci ng

par amg! Fhe rAehodSTIBIR 24) ﬂjﬁﬁ?g§d@P§§MﬁHaccor ding to

the paranmeter. 32. A machine g a beverage,
t he elagionically rpeeivings beveragetprodugieggidrameten andi ve

aliquid and,.a flavor base and tg allow the beverage
fo bPldLRE R bafiRbn it e baamete

bever age-di spensing conduit disposed at |east in part
in the end; and a piston assenbly di sposed within the

chanBér Adnachipefapbrewing arhaevesage, tbeimacHine coutpsising:

b Lng i b st dj tian;

£ or .8 R iSeralieTR kP b, il AR A HARE g0 alow the
bevsriage torbrews teptithmBer BS¥ing an eWiPaRd B B rags dipensing
asge_n‘gl y noves away fromthe chan‘oer end _vvhl | e nmovi ng
condyihdisppged agleast in bart imie epdrandh t he piston

assenhl: ; ' ' in
The: SRBtofMEB Y BIbos a8 WItTHE ciflifibdf and opRRHIS
bevefithgrea solidalfrpacthgh'emmd fe;\m'rage tl?q mmingfm aCﬂiriSl:r cﬁhicﬁil?n; and
to receivye iquid and a vor base and to allow the
bevef%%\{'ﬂ%ﬁls?f@?ﬂ%%a% qHbet theshampel yomnoyingina second
. g ; ! | i
fCURIE AetoPRABTicIon 38U nfthBRERE fom (8 ThanhdiUiid
while moving i thenfirstdisectidre and: filter a solid fromthe

bre ever age by novi in afirst, directi,on; and, .
© or o PN Ihe Bistat afEeoBH kBuls tewaie el qsf While
MW the secoAE AMéctigh ! ecti on, wherein the piston
assenbly noves away fromthe chanber bottom while

moving in the first direction, and wherein the piston
ot he ARt Rild S VR o AR o B ca
beveaapemidreperatiicne recsive adigift afd @TRiRe hase eindto&llow the
to receive a |liquid and a flavor base and to allow the
beverage to brew, the chamber having a bottom and a beverage-dispensing
conduit disposed at least in part in the bottom: and
a piston assembly disposed within the chamber and operable to:
filter a solid from the brewed beverage by moving in a first direction; and
force the filtered beverage out of the chamber by moving in a second
direction,
wherein the piston assembly moves away from the chamber bottom
while moving in the first direction, and
wherein the piston assembly moves toward the chamber bottom while

moving in the second direction.

34. A machine for brewing a beverage, the machine comprising:

a chamber operable to receive a liquid and a flavor base and to allow the
bevérage to brew;

a piston assembly disposed within the chamber and operable to:

filter a solid from the brewed beverage by moving in a first direction; and




beverage to brew, a piston assenbly disposed within

t he chanber and operable to:,filter a solid fromthe
brewed beverage by noving ina first direction; and 45
force the filtered beverage out of the chanber by
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beverage to brew, a piston assenbly di sposed w
t he chanber and operable to: filter a solid fromthe

bre rage n n st _direction: .and

For o AR ferrBBerd bevedoe, I mach i asappugho:
noviaghambar speritie téltdRMd aMiquid AvFaTIQbF bass aAlIS alléw the
hold the liquid and to heat the liquid to a first

qyieém t bfeved tenperature and a tenperat ure-control

uni ty )
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f r orfilteha sfolﬂa‘tomrthdebi'amed bederdg@ipe ruvineint @ fisst sigeetich; and

pre etermn d %&gperature and to provide the |iquid

haV| ihe tdiered hoverage: Ut iar Hag charmber &Y irevipg in ﬁ@econd
d,peréﬁg’ﬁer 36. A machine for brewi ng a beverage, the

machi ne conprising: a chanmber operable to receive a

| i qua tesemndbinopésable tdohsld thediquinl and tmhedithebiguit ooz fits

[, W, a‘%lo‘ston a serrbl& di sposed within the chanber

Pfsﬂ%tes'ﬁ‘g‘r CIRY2YWP 2/ a solid fromthe brewed
bev ey fgfpdraturavédiirdl Gnit of 'efé’dle % %@ﬁlw the ﬁ@é*tedf:iah?c?from the

the filtered beverage Qu tp nber by noving I'n
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36. A machine for brewing a beverage, the machine comprising:

a chamber operable to receive a liquid and a flavor base and to allow the
beverage to brew;

a piston assembly disposed within the chamber and operable to:

filter a solid from the brewed beverage by moving in a first direction; and

force the filtered beverage Out of the chamber by moving in a second
direction;

a reservoir operable to hold the liquid and to heat the liquid to a first
predetermined temperature; and

a temperature-control unit operable to receive the heated liquid from the
reservoir, to cool the liquid to a second predetermined temperature, and to
provide the cooled liquid to the chamber.

37. A machine for brewing a beverage, the machine comprising:



reservoir, to cool the liquid to a second
predeterm ned tenperature, ggd to provide the cool ed
liquid to the chanber. 37. A machine for brewi ng a
beverage, the machine conprising: 46 a chanber

opergh&mber bpeRIbIE titrdded 8 ligli ahd hMQbr base aAddo bflow the
allow the beverage to brew, a piston assenbly

beyesage kbi@W:hi n t he chanber and operable to: filter a

sol i Vel ' i N first.

ai v Pl ekl GHERo AR B LB e A orhrpb o 1
charfiier amoligvorn ahé bréwse evdragd e aiovity inadfirsk direblies; and
operable to _hold a beverag{e cup, wherein the piston
assdpiasthediligned heverags qit$)i e ehamben by énayjeg imasecrad

difelon: &4 A machine for brewi ng a beverage, the
machi'he conprising: a chanber operable to receive a
| i qua dolded opefdbie tw hblisz bawnerage alg,ow the beverage to

brew, . . a piston assenbly di sposed within the chanber
WOR{GIT 6. BBI0R 3ssenthly f.operable fadiepense fe bevatage ito the cup.

beverage by noving in a first direction; and force
the filtered beverage out of the chanmber by noving in
a seifhdmaghinecfor brewiagreobewgrageethetinachinetmnapréising:

(e SOVEPEREoRSIPbR R focBRE 4 Jnikeland Gflaber pasdieng i aliow the
bed® fo/brieSv;oper abl e to force the beverage out of the

chanber and into the beverage cup if the sensor
i ndipiston assamblyslispgsedswitiintthe chauibesand3perable to:

' f Q. i t hi. ' L
comBEpisglic e bt PR op Y lRIMgN firstgirgetions and
a f Ifanerthedterad Bevéragk! W of fife chaviBeRB§ nidviig &Va sedend
chanber having a wall; a piston assenbly di sposed

ditgClipiin t he chamber and operable to: filter a solid
frompg Y ing.in a first
di rect@gﬁ?ag‘%ﬁ%@gor @é!a?fgg%?@érc@ "beverage out of the
a sdrwch @pebletw indicate whethepthg: belierage icap;is anthe holder,
wherein the piston assembly is operable to force the beverage out of the
chamber and into the beverage cup if the sensor indicates that the cup is in the
holder.

39. A machine for brewing a beverage, the machine comprising:

a chamber operable to receive a liquid and a flavor base and to allow the
beverage to brew, the chamber having a wall;

a piston assembly disposed within the chamber and operable to:

filter a solid from the brewed beverage by moving in a first direction; and

force the filtered beverage out of the chamber by moving in a second
direction; and
a heating assembly coupled to the wall and operable to maintain the wall at a
predetermined temperature.

40. A machine for brewing a beverage, the machine comprising:



a heating assenbly coupled to the wall and operable to
mai ntain the wall at a predegterm ned tenperature. 40.
A machine for brewing a beverage, the machine

conprising: 47 a chanber operable to receive a liquid

and aa thavder BpeRbid b Fteild Qthf&eal#EFéé ?I%@Sfab%]%? BhE'o allow the

t he chanber having an openi ng; I ston

kevepade to We:VhlthetChenﬂi&d{ﬂMG'mgamjopmegbl e to: fi I ter a

i r et PR aRtprpG o QSR AR sRake! 2 harabl tone

chantfitter Bysdliardiel thé bewed BBVerdde’ (RF ok |ﬁr}:ﬂﬂ%t direction; and
subst antially flat surface contiguous WI

openifftee thrditered bareragetan ofithe chambeaby meving ite seodnd
dlrécﬂBﬁf&k}He to nove into a w pe position where the
piston assenbly surface is substantially copl anar

w.thammmannalwmsuﬁubé@@ﬁngéaus&ntmmabBSnf [ brew ng
a bev 8 t he machi ne conpri si r%g:a(:hanbe o er abl e
tor @@em'a@ncﬁsgﬁmmyhaa\aosu nchig Qpﬁrabledwmhwe into
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withethelontiguous sutface.a solid fromthe brewed beverage
by noving in a first direction; and force the
filtered beverage out of the chanber by noving in a

seconq. A%ééﬁ'hb%r bARWING 2SRy 'tﬁlelrﬁ?%tjuﬁé cﬁf@r{%ﬁ%

conti guous wth the ope |ng, ere| n
asseRghanmber @pwabieetoefecalrvd anlicprie iamdaf ﬂavorszrs@l gl td&llow the

th th t nbl
bBUERAD Pl e S BOER SN g et whar o f he pi ot on
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ontlguous sur f ace. ) machi ne for brew n

bevefl gea SPMffﬁHtm%@emﬁﬁe\@rage by robwintén acfpsmhecmon and
tor base and to.allowt
peve oo e el belchale Bl oftHR.cefiber P matinign Zsecond
dpesttcumamdsenbl y d| sposed wi t hin the chanber and

oper a a solid fromthe brewed beverage

by nﬁ\ﬁuﬁétqrﬁ'aﬂy flat surfaga getigueusaith the opening,
wherein the piston assembly has a surface, and
wherein after forcing the beverage out of the chamber the piston
assembly is operable to move into a wipe position where the piston assembly

surface is substantially coplanar with the contiguous surface.

42. A machine for brewing a beverage, the machine comprising:

a chamber operable to receive a liquid and a flavor base and to allow the
beverage to brew, the chamber having an opening; |

a piston assembly disposed within the chamber and operable to:

filter a solid from the brewed beverage by moving in a first direction; and

force the filtered beverage out of the chamber by moving in a second
direction; and

a substantially flat surface contiguous with the opening,

wherein the piston assembly has a surface, and




force the filtered beverage out of the chanber by
moving in a second directigga and a substantially
flat surface contiguous with the opening, wherein the
pi ston assenbly has a surface, and 48 wherein after
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out of the chanber the gll ston assenbly is Operable to

of iy ehamber thewpistorpassambly is wperable e mpvetioto ayéperposition

515 SSERAN hd SR gl BB SO 2 Hbouous
surfaeki ne conprising: a chanber operable to receive a

liquid and a flavor base and to allow the beverage to
brew, the chanber having an opening; a piston assenbly

dis dai b hi | oper - to, filler a
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di r ecthambenoperably terechivef a liggidemhdog flavadsagsiandto bitdw the

chanbe Qy vinﬁ in a second direction; and a nozzle
beaﬁg’ws@ob St SreiE BMbenbavingALPPeRiNgcent to the

cha st SsshRal Hroden TN (66 chafiblel A bdehabigto:
mac Hiltee a cofig ficsn the beevedthbbesragpdnyaimowingdnraeist dizection; and

ligyid apd a flavor base and to all he beverage to
or elpreenBe SartbSternn ol Bhifie oRamBrt by naie s gecond
dirdcEmese Wi t hi n the chanber and operable to: filter a

solid fromthe brewed beverage by noving in a first
di r &chozzle dispesed outside oéthe chamber adiacentte thetopehingand

: ' I econd, direction; and an
Op%p@?% ngnV'é]%!ﬁégﬁ%tf‘}géSt@%fzﬁa@ﬁ)ﬂ'abl e to provide the
liquid to the chanber. 45. A machine for brewing a

beverage, the machi ne conprising: a chanber operable
to Adecbiachingfgubreving abeveatage, thaedeaehinecomarising:t he

bevey ﬁ%ﬁﬁé&cﬂgﬁgglﬁa@ﬁgﬂgp'gféa@cﬂg&t%@ﬁ@h%v&lj SRLEH to allow the
beverage to brew, the chamber having a wall;

a piston assembly disposed within the chamber and operable to:

filter a solid from the brewed beverage by moving in a first direction; and

force the filtered beverage out of the chamber by moving in a second
direction; and

an opening in the chamber wall operable to provide the liquid to the

chamber.

45. A machine for brewing a beverage, the machine comprising:

a chamber operable to receive a liquid and a flavor base and to allow the
beverage to brew; and

a piston assembly disposed within the chamber and operable to:

filter a solid from the brewed beverage by moving in a first direction; and

force the filtered beverage out of the chamber by moving in a second
direction,

wherein the second direction is opposite to the first direction.




filter a solid fromthe brewed beverage by noving in a
first direction;, and forceqghe filtered beverage out
of the chanber by noving in a second direction,
wherein the second direction is opposite to the first
di r ggt hQ‘ﬁaclﬁﬂe féﬁbreewﬁg%lrbé@ré@é tﬁé%&gné cBRATSRIE
the machi ne conprising: a brew chanber; and a piston
asseriey ehaneehiepddi sposed within the chanber and

i nc:ajﬁ#ag téss§&+4,@g gﬁqﬁggﬁﬁé@eawth% B eMBMbEPLNE including a

filter assembly, and

a one-way valve, wherein the valve is flexible.



