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PTVvI1J 3 0SS/ 3158 ""I'l MACH NE FOR BREW NG A
BEVERAGE SUCH AS COFFEE AND RELATED METHOD CLAI M OF

WORNORBEIBY 1] This application clainms priorityPCO/US2006/036844

Provi |on? ‘A%B cation 5 Serial Nos. 60/670,955 filed
i 60/ 71 9,069 filed on Septenber 20,
2005 MAGHINE F@?LBREWINGdAcBEKEIRAGE S ASHCOFFEE AND
application also clains r|or|t to Internatlonal
Application No. PCT/U on April 11,
2006, and U. S. Design Appli catl on Serl aI Nos.
29/ 257,647 filed on April 6, 2006, and 29/ 257, 662,
filed on April 10 6 , 2Q0AIMAFPRIDRITYE above
applications are incorporated by reference. BACKGROUND
] O ther i icati
Hfhnol sseur o O A N0 ac efuonal Apploation

SaeiabNosh € 0ieF0, 964r filedsare Apnitl 1d{ 2005 60/ 152,060 fjedwm
coffee (efficiency is proportional to the ratio of 'the

Bepigrber 26% 20006; aadp 47 filed gl &F2Q0Guddis

Splicriaft siecaimedulaiigio ftrhafbeslBpiieiad i ™
pestusn e bisosnes o ABREY1! pebs! b Qb ppication

techni que all unction of urfac

8eeial Most, 29/257 Bed fileduntl Apirih 6¢ 2008¢ tindi 28Y26at 862, filed on April
duri ng the brew ng tinme, and of the portion of the
g

6r 20Pag Albof theeabgvere@plmatmnsmrg ideptoeratast byreferenge.
greater the contact area and contact tinme, the nore

t horough the wetting of tBacK@H@ENDrounds. [ 3]
Referring to FIGS. 1 and 2, the French press technique

ty descri beyt b I

Bocesor B4 el eciiagebtoruhs B8] ffomseurs
considenelie F4fen@h preks swchgiglitae e oheaf. thBdssaiSer tdste and
ground coffee 10 often floats to the surface of the
edicientizse oﬁgrcmd @pffeedeffmlaecW%ér@rg@rttlanal tmthe ratio of the
gnm)guunrt%f%cof ee orewsd ?o %ﬁéfa?ﬁaogrqtdo Er(ac)u\’ﬁ'a ffee used(?. Itis
theorized that the good taste and efficiency is a result of the relatively
thorough wetting of the coffee grounds that the French press technique
allows. Wetting 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.

[3] Referring to FIGS. 1 and 2, the French press technique is
described.
[4] Referring to FIG. 1, one places ground coffee 710 and hot water

12 in a coffee container 14, and allows coffee to brew. Because the ground
coffee 10 often floats to the surface of the water 712, 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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t horoughly wet the individual coffee grounds that
constitute the ground coffee.” CTVill SC B/ 3 BS

WQM)(W/O]ESSW [5] Referring to FIG 2, after thePcofuSeme6/036844

2.has brewed, one grasps a handle 16 of a filter 18,
émf‘s* tHE ﬁ“"‘"@"r into the coffee contai ner 14, and

fﬁ’]eSSﬁS t hRen‘enrr;rg tajﬁlk/)ﬁ. Zoaaeﬂtr}meoffeetbtﬁrhals hr@awe{nbto.ne grasps
A rar{qgn 16648 dbier Athdroats thindlien o taneosias spuainer 14, and
e e BRIt TR tfie DogTE of fie Tty i thrtadlsCdf the

taﬁéewga%%f@%ftfoe@e%gﬁ@@%?ﬁ#&rrﬁaﬁm@o@ﬁ?. 8D RARETF E6ne

Iter toward tom of the coffee contal ner
fiypicallyeused snainniaaiuiajly gnonitairsf a diendr iowerdasori € dee Wew time.
fills the portion of the container above the filter

m' l'e the BelhekerthbdilRs 1$‘§a§é@§ﬂdu&pb8966§§ nbi pads

e portion of the container below'the fil
coffesgrobadesiged 2artitleshasfong presse s ﬁlt@r ﬁcwmﬂ thiedsottom of
22 of the container 14 forma, seal sufficient to

thaao@ﬁee contaiegisitbe substapiall gf@mfx@@rbrew%a@@ee 15 fills

ner

f I d. t.h
ftie bOfigrhof e, S0GtNEr pBPYE e SheSinsifEreie! Bfhine!the ground

A e T S
QOQif thedieri 18 Eh@helnﬁéﬂs@e 22 af the c@h@éﬂher Mf@@wéﬂ seal

one may stop pressing the filter 18 after the filter
ssffbesbnivtntprevepbcoffee gronadsyfrmgdassipg detweentibe edge of the

ilter all the the bot{tom of the coffee

%@W’t%’ﬂ‘%ﬂé emn%%@@@etwt@mces of undersi zed

cof fee grounds passing through the filter 20 and into

[Me cup. [Aftestand pressesrthedilter 18 Beldv a sfawr 24 0f the coffee

pours the desired amount of brewed coffee 15, he
centairesTEnbeGan peunthe substandaly gravne e bb@wed coffee 15

Ao flﬁ%?eeﬁ%"ﬁ?%'ﬂ BRS: hahos SladBrb I Ayt phe may
g% g{%‘é@gl e d'ﬂbr 18 2t ér“lri‘\%tﬁté’rl %e%\??/bth%'%pﬁﬁlétr?{ rk‘r’ne typically

press ue 1s
pfdsydst e filtdrealf £ Wiy tﬁ@obémndcbff thiecedffed @bnt&ﬁﬁer 14 to

reduce the chances of undersized coffee grounds passing through the filter

and into the cup.

[8] Still referring to FIG. 2, after one pours the desired amount of
brewed coffee 15, he retracts the filter 18 from the container 74 by pulling
on the handle 76, 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

2
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by establishnments, such as coffee shops, restaurants,
and work places that serve significant anounts of

woabd7eass7The taste of brewed coffee typically @epaso®6/036844
"!ﬂinf Eﬁ br W ,[R@ﬁﬂlneters whi ch include the size of the

USOS./" 3SS1N grounds [i.e
greunRds Hd‘) sﬂ‘ﬁagﬂnd %éﬂﬂrﬁoé\%gi?ncl/héham@her temperature, the ratio

R84 B o5 £ % A lon i one
O e BRARPRISE oGR8, BERSSEIIE HPARAE e of e

boaved|coffae. | Be@auserme)fypiictuily%mc@ls%tnéééﬁsbmﬂbﬂme French

par anet ers nanual lé usi ng equi pnment not shown in FIGS.

prespbiayigg, paisimetergmadually usmeqummhmbshown in FIGS. 1
difficult or ti

ey %ff%é) bbindes traer, Gerieasion, maasyring awe), dis often

G bl b R RS S- PeD Y s

Eanﬁ&nmw ifretHe F@Ve%'ﬂb?ééigfoﬁ @oﬁﬂféoatdﬂsfew/man%%ontamers of

ecause each cup of brewed coffee poured fromthe sane
coffeaihaaing apsmmtamlaﬁymhlfonﬂttbete:fmt“racoatamer tacontainer. And
glfferent | en f tlrre he taste of the brewed

gFpdee .@&\;ﬁ & REgwedscaffes pedrad from éhe @@ﬁwe goptainer

M@@@%"M&”C?@@@%@% iRt grfine i G4E of the

Br&Wes c@fﬁfé@TMa)y @kvémeﬁgﬁgersl%ﬁmcsucg‘% I{betoc&ﬁ‘ﬂber

is operable to'receive a er and a

fl avor base such as ground and to allow the
beverage to brew froma m ﬁ%&'ﬁgff\(the liquid and the

base. The Rﬁston assenbly is oBerabI etofilter a
EWli d suchABempesiment ota masiiesfardyrining spbevieigge such as

?@ﬁ%éﬂ?ﬁggiéﬁ%b%%&éﬁéﬁ%@%o S4B AbpeBedyh tne chamber

‘Fﬁ\é'd%mﬁeﬁlssﬁgé%lé'tb%bé%- a ﬁl%&i%&cﬁ"&@' WHtdram a flavor base

automati ng so steps o French press

bueliasgroenidnécafiies, aud o alloacthieniee verageotat bidw foen @ mixture of
m)re of the brewi ng paraneters with a | evel of

heetawdand He basel dsheiisten a@@emlélyzg aperahle to filter a solid
ﬁg@ﬁ %rﬁg]sqﬁﬁtc%fféeoa}&mds froft lrjelrvtvg bnéovre?'age%y moving in a first
direction, 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. [n 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 varietal or
to the preference of a particular customer. Other advantages of such a

3



brew the coffee with a speed that renders the machi ne
sui table for use by establishnents that serve
weigTiBssoant anounts of coffee. In addition, SBCH/US2006/036844
RN 1 To] ¥ nem‘a%lg}!i lﬂw one to easily change the brew ng
12 W “ri{é,cpwé' A rols i Ul tt o cup, where the recipe may be
mashime iredude freshpassi (the aoffeefié eradartd erder and3tpasn’t sit),
the preference of a particula cust?

. Qth _ ,
selpalion jbecanse tan TGHRRRAN RETHGOTIRANREP Tt @ bme, one’s

e8RS AR e RLORLHRAVe AR uBliRk odfeEihaPthe cofiec
%}?d&?g{%ﬂ@% FANCE), speBat(oheémeddiient of the machine brews

brewed coffee that the coffee shop

5 eufegairedpproxihatelyel, theptirae ¢facempetinditeshnologiesle and
machi ne brews coffee in afgtﬁroxi mately the tine of )
dJeapability (ere wrapedimant okihe MashnmMay he cierned relatively
enbodi nent._of t chi y be cleaned relatively
%‘Pg |§/”%r?@sg)éﬁl?fe;?r%ql}b$8%g§h cup). BRI EF DESCRI PTI ON
OF THE DRAW NGS [12] FIGS. 1 - 2 illustrate a
conventi onal Fr &RIGF RIESGRIPEIONOHTHE BRANINGSHg
coffee. [13] FIG 3 is a block diagramof a machi ne
[H%?) br ewi nBIGSbé¢veRdlhestsaieha gonvehfierabEmmah ppesotenhnique for
enbodi ment of the invention. [14] FIG 4 is a cut-away

10 leieydngienffed. the brewing unit of FIG 3 according to
an enbodi nent of the invention. [15] FIG 5 is an
Frgpl oded i FIGES s @ bibek diégtam dfid trerchirie FbrGoreving a beverage
according to an enbodi nent of the invention. [16] FIG
suchs asrcaffamaceording dovaor embodiment of the énvantarg 4
according to an enbodi nent of the invention. [17] '
UES. 7 - ERGI 4ligatctavay Bidewhgy of the beéwirieunit of FIG. 3
ever age- brewi ng machine of FIG 3 according to an
actardimg e aofembedimeahof the invesition. GS. 13 - 15
“illustrate a residual -evacuation cycle of the brew ng
15 ﬂ%ﬁh' ne of Fit S is apceslatad isomairie vivadiofting fitter ofiFIG. 4
Invention. [19] FIGS. 16 - 19 illustrate a brew ng
ageoreling to ba dmbedimenboédieinvendidme of FIG 3
accordi ng to anot her enbodi nent of

[16] FIG. 6 is an isometric view of the filter base of FIG. 4 according

to an embodiment of the invention.

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

20 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

25 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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the invention. [20] FIGS. 20 - 22 illustrate a portion
of a brewing cycle of the brewing nmachine of FIG 3

weaceewridssrg to yet anot her enbodi nent of the i nPemSLN6M36844
,,@[ I .U.S

el o ol S € ‘.,,/m}f& 8! 4[21] FIG 23 is a perspective
el Bt "““"'e'i‘r"é’@"age-brevm ng machine of FIG 3

f2tor di ng FdGal3estperspectve iew ofiherbéverage2Bieving machine

24 is a view of an optical, A coffee grjinder that may be

QEE4Gi B acnqrding feankmhodieenkobingjieventianng nachi ne

of FIGS. 3 and 23 5 according to an enbodi nent of the

[28]ent i on. FIGTAR4LER WeSCBl Bl dptida? 3bffékeyfimdéothiatgnay be used
di scussion is presented to enable a person skilled in
imeoajunctionnaite thedavssagedrewing reachinedffel@S. danch3

i nvent.ion. The general .principles.described herein may
8809@9939 %e@rﬁ@mfﬁmﬁ‘éﬁ@ﬂ ﬁd’ﬁ)‘ﬁﬁ li cations other
than those detail ed bel ow wi t hout departing fromthe

spirit and scope of tHRETAUERDESCRIPAIONS ore t he
present invention is not intended to be [imted to the

gzdjodi ment ﬁ'h‘b’%ﬂ@wihgtdié@sisibmﬁs_ prssyriied tbhehavldesperson skilled
scope consistent with the principles and features

i the addo makewrned ssedrepemorel@mpadjment oBthe invention. The
ne .30 for bre

GeB51ah Ry TEiB s e ap O hEReDMEN DS ﬁpﬁﬁé‘f 5 erpaatents and
gﬁpﬁ&ﬁ‘ﬁc‘?ﬁé’Bﬁ%rnﬁldi‘fﬂﬂg%e%%’%iI%Qﬁ%?éﬁ’\’/yﬁlﬁéufﬁ?%ﬁincg“ﬁoﬁ{ the spirit

I'ne using a nod _ \
aHtEBYRIoF RN FIVERtiOnS TieshkTbfthe phisdhtahleMBor fﬁfp%t intended

t
machi ne to brew coffee nore quickly and nore uni y
to ban lidoited o tthe @mpbodimenisrshownnbut ispderkze accorded the widest

erform ng the ¢conyentional French press _techni que
BeeesimusTaisBt with theoprinmiblas AN Al s agisalosed or suggested
ﬁgp&gquently, the machine 30 is often nore suitable

Stabli shnents that brew and serve significant
amount s of

{34 convenfi? ;gle'gﬁ; Bﬁ{;ﬁkl ‘%?gﬁa?ﬁt @oi%gfngrsié)%rf&%m“qg a
beverage according to an embodiment of the invention. The
beverage-brewing machine 30 can brew coffee one cup at a time 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 technique 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 technique.

[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-sénsing unit 48, a liquid-waste disposal unit 50, a

5
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25 [25] The machine 30 includes the follow ng
conponents: a water filter 32, a flow neter 34, a

woabeEre3ssgser voi r- and- heating unit 36, a PCT/US2006/036844

\é}@ ﬁht e(m{grgw &- control unit 38, a

fok S dét 4 gt verflovv/vvaste drain unit 40, a

solidwveagtediispesal unit &id, ta EWarries %\aafmhg@dntmimcﬁa [ Agd although

unit 44, a beveragebrewing unit 46, a cup-sensing un

trse anhla@.m et la,reafv @@ygaageﬁl(@ gsdeaapocya) othar t@a@s:offee for
r|er 4

Rhipdeci it bl it iriRs Al oneBich stbesgiactife are
?%@Wi@@é{ & %@?\mﬁ c%] Wltﬁeme h3eAMe BidRing! E6fed. Of fee,

Or pUF POSES anation the structure an
Vi Lgnnii\ﬁt a2 e el tnat S ORRHP BreW the
Ebtf g é% c%h 2 hiay o m?tl’{?hﬁ%r B?Qfotrgfthgﬁléra rl?r‘@vmﬁ machine
Eéﬁtﬂ:&ﬂ@ﬂ wmenm@wa@haié isPipetaliid @r AN e@mlﬁsﬁrﬁént that has a

ine is installed in an establishnment that has a
\nmtelr-ppuflcailmatslyetemxﬂoéBhOmmtlnsﬁlﬁwﬁ) sefpa@ate 3jom the machine.
separate fromthe machine. [27] The flow neter 34

pEAsures tirpeidw el Iphesadurat th@%d@mg of water | that the

wat'er - reservoi r-and-heating unit 36 provi

heater-paperboirvamgrheating3tnit 36chrolidesatd m@beherage brewmg unit
controller 5 to control the volune of bremed cof f ee.

B6: asddhps@llows the:casliphes 58 do moalral tlm v@umme efuprenred coffee.

ERb avaImpIR] (hor; dBRTERdo BePw S8 GHiaes cuhi ¢f40TES, then the

BBRirb 55 2 e<OH ATIH0e ot 80WAIATAG, 3Gy hblunpisbe

ow neter | |catest at 16 /oUunc

wRiRForlie4ll éﬁﬁmmﬂrs\tﬁé iRy AeteRBY, apHesleses ha gl valve when the
provi de 16 ounces of coffee) has passed into the unit

6w metert indécates that d Beoundas Gbwaterdes aridiker belumea of water
Because the flow neter 34 is | ocated on the inl

predetermied iR pspyids; He oynceﬁ of geffeeldas passed mtoﬁﬁgt unit 36

G S, 6P B 21 it T4 855250868 SR et T flgw meter 34
iéofoc‘c‘é@éc? bh tﬁbqﬁleqf(l bhecdm'v{/at%g) :talbggclf tﬁréeunlt 36, themejer may be

-reservoi r-and ives cold

V@éseéxpérﬂsl\tlé‘emmé%lléblé @rnoBrZawé Ibhgef bPWr?m?%fe?ﬂqan if

stores this water, and, under the control o
tamte@ldnehh&i@utleﬁe(at&s Indztawaterr)esmblevaf the unita3@lesi r ed

[28] The water-reservoir-and-heating unit 36 receives cold tap water
via the water filter 32 and the flow meter 34, stores this water, and, under
the control of the controller 58, heats the stored water to a desired
temperature, for example a temperature in the range from 150°F to just
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). Each of the heating
elements may be electric or any other type of conventional heating element,
and the flow deflector causes the boiler to fill from one side (e.g., the

bottom) with cold water and to empty from another side (e.g., the top) with
6
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tenperature, for exanple a tenperature in the range
from 1500F to just 25 below the boiling point of

wobEre3ssihe unit 36 i ncludes a saturated boil ePCT@S2006036844

nore heating el enents, a flow deflector, and one or
bl Eenpd tafi-él sensors (these conponents not shown
hot mater that isstivstantially ueanixed) wWilhethenincomiipgteold water. Each

B T o5 ALl o o vatr
A8 ockt by 1 R BRI AL g and heatn

eidfBnfs dre ,o/reselﬂ &@canroﬁeBc% H’ét@ﬂhm@éﬁg ddipfoliz

substantially unm xed with the incomng cold water.
Eroberatve paofilecwithins tie bailérc@itertoparkerociosedtibep coBitrol) to
ate erat re of the water a{ a reBgective | ocatj on

e mqnérrol thp de@naipturgief theaies niavideshiq the brewing

R B8, @{Pﬁéﬁ%rn?ﬁgﬁr G tasaeBlof b BO1SH AhithéHerma

oBtdness PRYkatif %leﬂﬁ@ﬁt rlrZ%Pe %%hrtH?i th nf@ifine 30 can brew a

preci sel y contr erature o

nﬁcmmlwlctm dfteoffegecin approXihadély 4m60r&conds and can continue
I npl ementation, the capacity of the boiler and t he

thigrawipubindstinitely.t Adereatively, téleerreaw@y-@dehgaahgtumt 36 may

Mv@%@ Gltete dhRraostaAneE AN SuRInde 1) (at anaintains
e Bino Ff&l@&%%gﬁ% ) r%ﬁ”ﬁﬂ%éé@ﬁ%t@?jg Jvhichthe thermostat is

get.tabl e thernostat (not shown in FIG 3) that
mai ntai ns the tenperature of the water at the

TEfIor T 2eaed s Witk SR o B TRB L ho 1 yCFR mag IGIfHE other
EBnGenNGhAl é&ﬁboﬁ%ﬁ?@“@?‘ﬁ%d\nﬁ% fmew@)' §u§¢ ?s é”abreéél%-relief

as a pressure-relie a thermal ‘cut

valva, Bethermap casofir @ strajndrtaopresanrantgukaiteh@r agti-siphoning
check val ve, and insul ation. The pressure-relief val ue
9he9§waéV%rai1d m%@wr@r Tﬂsxee@@aselrw@hﬁefe\ka;lu@opr@yeats and the

PR AR A o B o
h@tprﬁgwe heZﬁWl.%] \Svggfe HLéZfo%%\ uRKEY Yiathe acﬁ\/&?loWﬁ/aste drain unit

terrperat ure w-t
%0i I'Biie exserdiscidtoff didabRighreeileatin@ claipat(@) iftbe tERtperature

\S/’vtlt%?rll ?r?er boiler exceeds a predetermined safe temperature. The strainer
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 preésure
regulator. The anti-siphoning check valve prevents water in the boiler from
flowing “backwards” through the meter 34 and filter 32 into the tap-water

supply, and the insulation slows heat loss from the boiler.
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traps large particles that may escape the filter 32
and | odge i n downstream conponents , and the pressure

woeorliassor, which nmay be | ocated between the fPCrTaIS2@6/Md36844

flow meter 34, regulates the pressure at which water

" bHEdH & ohe BB bw meter to, e.g., 40 PSI for

f30]si st ent Ther \fvatem‘ledfapﬂ?ltatum-cedtrehunrtc’n‘ﬂ‘realn salteAﬂne ow
regul ator cauld al so_be used |nwpl ace_of a pressur

t%"geeaawe ofiae yater §rqm dhe gse munliﬁ\ﬁetopalé%m different brew
(bBrealye o fule To o0 38 HrdBermiOfEi Bt nhd fE Keeives
W%e%@%}ﬁ %#%Wuﬁ@ﬂ?g@?aérﬁb%ﬁaéé-%%m BgLeSandYin

YEdsondeE i EHbBhErofien BHohdjusits e t@mperarireidfahe water received
tenperature of the water fromthe reservoir unit 36 to

frioho the réséfveirenin bnewnpéempentatiors theaesenmwit andueating unit 36

The tenperature-control unit 38 receives water from
hrats tewpder ItheliRsanyoi t e@/e@&éeﬂnmd@asg}mwm temperature

PBr P IRARRS A B OGuBERh A REuffas BNAR 2sbeiy (pot shown in

ggﬁggzgd%%ﬁﬂﬁat Thalh&dtediDSter FRANUAL reBBA/JIFS \}Vﬂh ‘WBide

er 1n the reservoir to a predetermne

umkieatsd (heiteefrai tite Ao tietet 84PETRS Ubkie?%étfepﬂow&ré the
38 includes a val ve assenbly (not shown in FIG 3) for

tempeiune of dhe adaienuseds todpmevh eoffeeefmmﬂheaemwerature of the
coI der unheat ed ter fromthe fI

w net.e The
WataEIn tha Bsaryaky o e He-g0BTol UV ganay ogesate in an

MRRHRIY
Pﬁs"'[@?&%@%wﬁfnﬁe&'ﬁﬂpﬁgttﬁrﬁfm&deb?f?W%ﬂﬁéﬂW that, using

Gﬁ@ééh@ed ﬁeﬁbé?@ﬁﬂ‘e's%h@%ét@dremd @BIQb\X/a'té4 YeQGIaQ@s #he

t hernodynam c al gorithmthat, using the sensed

aempartaafcad veater mixedavitid theheated watee to pregdediresy water
the 5 ampunt of cold water mixed with the heated water
havingadesitgceiemae@turgy Alfgraaiialy , e temeefeetutﬁ-@ontrol unit 38

Biuf GP&rats T plebe BB LA BBl hore S baRS Hithriature of
W@F PfcﬁnaédttBEih%r@Wlﬂ?é eitdes! aha, Wﬁ‘eéﬁcﬁﬂe“ﬂ) Y Sensed

n response to the sensed tehperature

terapepitung, tatpulatingtihe @ﬁn@mhﬂoﬂ@@ldrwaiereﬂlmdt Wl’[h lthe heated
heated O water to provide brew water having

uader tuptavige hiew waterrhaviag the desired temperature If the
temperature of the cold water is known and relatively stable, then one can

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



tenperature of the cold water is known and rel atively
stable, then one can enter this tenperature into the

wornorpssB2 via the control panel 64, and the PCT/US2006/036844
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tenperature-control unit 38 may operate in an
%ﬁrﬂi!I%bd;’)":iii%&ibh&“iﬁ'éj*ﬂurati on. Moreover, instead of actually
ityhtp beatithenprewitveater aboverHbertemperaiurs ohtle wader in the
heat ed. er, the tenperature-control unit 38 may
[GRENV@E 2P-heat exchanger that allows the cold water to
cool the heated water w thout actually mxing with the
[8d3t ed wat Alternativejyt oine may bmitthe tarmpeatoréopniead enit 38

%‘é‘h?ﬁe%?%&é&h{%d?ﬁsﬁ& %bn@é%q%v@frpﬁfd-n@&in@mt 3610
WS R YSSPINA Resif P s PR T ERmb e wiitos may
hidintaRTReS g\fé;/té? iPthé Resdbiratidlprdtetehtiedhiinithunt 31

rnativ one may he t enper at ur e-contro

tempeRBufe cand lleemhelait tlee 3atentaladespadtiva ddsired temperature at
reservoir-and-heating unit 36 to 5 heat the water to

theebagisinig of easkr bitay eycleorlf dxampyer, thadinihd6 hemtendhe water

FRvP e csuEel G Taimpernh HER tioehure B TRy Bt or
o ter

ARAGHR P otershe eRAamiTese RcRIR0a0g Blpperature t

nefcirceeeged the desired brew tenperature, then the
machi ne 30 may partially or 10 fully purge the boiler

or norg .t r r r oL ;
B, e oDy eiple S Tl o e b BRI Jeis'Raft
bRIRGES Hter P e elestedtbrddy tempBRitulé réaliveReguitRiyefo
at the desired brew tenperature relatively quickly to
immediiatedy if the wakeniathe resenvoir 36 seabor higiten thamt ther desired
hi gher than the desired 15 brew tenperature;

3 ] ¢ a .
brewdempesgiures ardigadvaetags is that e uaiB& Bigy addigpmplexity
and expense, to the nachiyne 30. [33] Conparatively,

g &?S&ﬁott?\%@"qq%n? erature-control unit 3 may

sl ow t he machi ne's brew ng speed

Ber voi r - Gaimpatativiely, alihougs @ﬁihtti:aggtheth&mp@&aéwe:@@atrol unit
53 nqgﬁvéllgv%qtnecrlrjlgcﬁ{necso freev(\alinfgr g;%gd, the reservoif-and-heating unit
36 can heat the water used to brew each cup of coffee from a
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
the predetermined minimum temperature, thus readying the reservoir for the

next cup.

[34] The cup-hoIder—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,

9



20 predeterm ned mnimum tenperature to any desired
brewi ng tenperature under software control (via the

woanmi7roasd7er 64) wi t hout addi ng any expense or PCT/US2006/036844
conplexity to the machine. One can design the boiler

Frs Y st Bhowhl B G 3) such that the cold tap water

erg.espiliggerfeomether owp r didgpingsriepindbe dispensing Leid 42 after the
wat er drops the tepperature of the water in the .
FHBdraRobeeR 6egio dwsﬁlttfmﬂp?r doge syRieandieleangnsolution from

b JBEh g e (HE S A AURB TSI et BeshBRBTow n
£8nAIcERNAWEHIFIG®! 732040 é Rirkiiborio 6 tife LR 40 may be

ever age- di spensi ng unit 42 e cup wt
5 msmovdblefaraaptyiicoumdy B canmectad koites liguit-aiaste disposal
portion to absorb,PCTUSQUE / 3 BB 1MI e.g.,
spit dkge direetly to@ wapie-watppling{net showndndil&pehsofrife

A AR ST ATGI . Mg hdn
BEPLS, PiPIESRUBROIAYS of B atGy fo sl A AT unit 26
;H?réa{ vent fUtHé“&ré%ﬁlgﬁorﬁQn’Bﬂthéngﬁt 40 DA farly where the drain

ying, or may be connected to the Iiqui ste

10 gostios & comnécted torthal liatihwaste @is]oasabumt.‘iﬂ ot directly to a
(not shown in FIG 3) of the establishnment in which
wasteyemiendned is installed. And as discussed above, a
pressure-relief valve of the

[88]er - r eseMhel iewanrdgredispeasing Uni@2ineluded atspdutgnot shown
drain gortl on of the unit 40, garti cularly where the _
i BIG. 3D au dispersescihenkraveed beverage injfoitheveiy érot shown in

P37 37 5e disvussapt Tutii brasedinamaragianthe Aisisativalyothe unit 42
15 BRI b3 4 B bevrages o

diffisidpeeprdgn the precedi ng paragraph. Alternatively,
the unit 42 15 may include nultiple interchangeable

UL Lo TS ARE Bt A RbeahE e thalka
gibgpe %’ﬁgﬁﬁjﬂ%—? bzg\&maq]gﬁﬁ%@gq fSP% Yiendthd Bnithe2, and may also
transport liquid waste to the liquid-waste disposal 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 to 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.

10
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transport liquid waste to the |iquid-waste di sposal
unit 50. The unit 48 may 20 include an electronically

woani7roesd7abl e val ve (not shown in FIG 3), whi eQT/uSm006/036844

restgsemtg the controller 58, opens after the brew ng
Jihe” Helg Heed the beverage to allow the beverage
[37]f | ow t o Theebeveregeshbigyingi unit 46 rgceimesveeatedhwater from the

R A L TN T
5 R BB SR G Pl ey P
S PPILECTE8 Erahia SR Prehen e Bgankand ren

ngidésttherbrwi/\Idd toffse td the bevelfddedigdangthy urih42 via the
everage-transporting unit 44 may include nultiple

bavemgeartraneporiing dnitefbwQfrcatyag dne tirewing LinitFf@&s1ay brew
- [37] The

beveiaaRs st tgn i Tieeste o debed Neaienddt 465 further
HEBaBREsIoaTh Brlafetor At Fag - SRl 2 22
recei ves ground coffee froman operator (not shown in

3), bASWISeUssed akeyes thegupsensingilnileds mdisates to the

BaRTRueE S8 o S Bien il Gun R0t SR 15 B)5in ored8ht ™
gﬁpg{ojgswy:?@bﬁg%?g@gpgf}khdéf‘-ﬁgﬁigﬁé’mb&ﬁ '%‘Fe-?g_ﬁfg Qﬁit 40. If the

_ erages "o an-cofrtee
£6p)is nOProseMi iettHd brving dnit MBHadBRONEQRGFRR! aMen the
in conjunction with FIGS. 47- 12 and 20 - 22. [38] As

dontrolsef8ahay eleadiivatel fhe bryerapearianspdriimgliunit 64 té prevent
the 10 controller 58 whether a cup (not shown in FIG ]
the beveragasdispensing uniipd s lome digransiag hyeweskcoffee directly into

GRS GEAPQNE A4 RO, e bbb s
RS ASANER, o EngbBEGRTHEPOU S B Bl 58 Fray
8848 AR: thieSHeNSia@-ah5pdRiry QRN dsteehrevRst PirRupd ortcleaning

coffee directly ifnto 15 the drain portion of the uni
golutiant feormaentering the caipe Thepcis-sensirenunitutd nayainclude any
rinse or cleaning cycle (described below), then the

e phsersors sweh arantontinad (tefleciveardgterruphspsahanical, or

upit 44 to prevent rinsant or cleaning
tltrasonic sensor.

[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 liquid waste from one or more other components of the machine 30.

11
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48 may include any type of sensor, such as an optica

woOnreftast77ve or interrupt), nechanical, or 20 PCT/US2006/036844
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f40]- hol der Tardsalicendstevdigrxisa diniti 52 veceivéed spreat @offee grounds
fromthe beve[age-t_ranscf)orti ng unit 44 as discussed
apdwdispesable; fitrisd¥ uged)fremibistrewing unit$6as digaussed below.

ThecHRRRERLINE 5% ReVusluds A refoRiEbis thalois Bkriodical removes
55 1 P8 916 RO Lo s, 550108 s i

ah@iecironfd Garbige Aldpprset divedtly intdehdivesteaatstilinedéf the

t
may receive liquld waste from one or nore ot her
estgiisbmentoh whichnthehmashBte 680 I8 installsd 0Br int@ agesaytacle that
+ [40] The solid-waste disposal unit 52 receiyes spent,
sAyiees geradiserlyids pesaddidon; thapeligivvasie ﬁppﬁgwmt 52

I B  BRASLaSUARR B B BBl oo
SPERY géfféé‘? rhitReMEPbES] Bt Irfth tﬁé’?eﬁhﬁge REpBBYr or directly into

e a chute that enpties I nto ['ectronic

tes bagtediaterdiee. The elisposdlninit 52 enappedoditadly dommence an
of the establishnment in which the machine 30 is

antaraptiedlusting sequencec e asfter brewingegach esippefreaftee Or,

ing. | ddi t i h i d- - di I '
0oy ot BPRYorBdbR SIS RefuEneR Bl
the tap water to flush spent coffee fromthe disposal
it i nto fThe ywisiage bargpo8émay sepasate the eertraiien & and
wast e- er line, The di i.t 52
SR P oAl S RIrGULDHRA SN S Bt e ) o thehEomRANSAts of the

Fibiing SE; FBE BREPRIERE e B el e At Y browed

béi’fbegﬂég'&anﬂéﬁs‘é 8AR8 'd=fhagd ordtheRMaEaLRdERthoperable the

contr r 58 and associated circuitry (not shown in

EbfiroBer 580k wrthem  oreeorelansatibnt dve tHd condhits¢hadcarry cold tap
For exanple, steam from hot water and brew nté or

weder hayoeadse ginilabpahiemsanthatefate tbe woisHie barrier 54 helps
end i noper.able the contraoller. 58. Furt nor g,

kERBdhe AaiioI 48 andsmrciateiaioliay Y« AtTRafvely, the brew

chamber (not shown in FIG. 3) of the brewing unit 46 may act as a moisture

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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wat er may cause simlar problens. Therefore, the
noi sture barrier 54 hel ps keep the controller 58 and

wagsswusssred circuitry dry. Aternatively, the BCEWS206/036844

chanber (not shown in FIG 3) of the brewing unit 46
T Ik Ui a8 elvbiist ure barrier such that the separate
t]lst ur e b edditicguiaraioring one taredordg goftwetie programs the

Co””"' bﬁr i S TaRY 'eiméé‘\?gg L%é&ﬂg% ! Sone\gﬁaﬂg portion) may

S@g?&gﬁf%ﬁ??ﬁéﬁﬁ“ﬂgﬁ% CRRrmBlFtS 3 dlaglizsed BEIBW ik

t t7 6612
SoBUEA VAN TIBE. 7 Sotz] 40 ApoRIS SR Rty o e

prot¢éesorrdoThe(memasiyob maaatscclogt thel talheumber of cups, the
operations of the conponents of the machine 30 as

aestheneicunoteant il sidgec thatefabvolme of wales pessing through

ﬁ?%ﬂ?%é{ﬁ%t#; Q’fgﬁﬁ @?%2"02? i %‘J tp.%geor%@e nor ichoc{_gt @y’ae first use
bﬁmdéé chif8N¥ Atk %E%%hﬁé@ cIRYoSLRE tﬁ%brﬁp‘?écement of a

erm néed b rew paraneters as di sc ussed

PaR, Becd Wary ééhé:dlﬁ@ méln‘[eﬂléncémQ'HéiDheﬁﬁQ? 62 maykalm log the
menory for 'the 5 processor 60. The nenor may al so

humbefeoftrmahgrajmmeauﬂng unyslestﬂoedmmhent hb\/\cwyal;l tbe machine

Flac cup si.ze, g% total vol une of ter assi R%
painigics @r@’@rr%}tyﬂf’f#’épt’%@% gdgiorythe memory 62

BRIt Lol iiE affiate S} e@lﬁ%‘@h%@%ﬁ%%%%m)b'em
ﬁgﬂg géiééNIé'é IIWthé %élﬁg)ﬂfo may 'ﬁ@%@es ﬁgﬁs (the controller

also log th er of rinsi

SBanairigcitdel @ sedbotitheccioekto ameanatd thatmeastamps hies one or
been mai ntai ned for warranty purposes. In addition,

mwerm‘nﬂaeyameer@l;espﬂgedwmme aurthrermare; e Imelaimv #2 may
Cla & dla?%g,t :ﬁ&gtggg qu'm%g‘:rﬂﬁé' frgpﬁﬁrsg tgeuse For

é%ﬁé{pj{eﬁﬁmé%%ofﬁhﬁgs% 58t B (EPBfL A8t g, then the
P B P2or Mo Ao THpek RN i o
tenerateea Warnigy td-refill the reservoir the next time the brewing machine
30 is activated. Moreover, the memory 62 may log tasks and task details in
addition 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

13



exanple, if the reservoir unit 36 is drai ned one day
but not refilled, then the nenory 62 may store a

woan7asgondi ng flag that causes the display 64PCD/US2006/036844
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ehehmpoweyup Dfrthg rhaghings88. Suth delailédtlagkanay provide to a
addition to those di scussed above. For exanpl e,

ﬁ@ff@ﬁysfm aupersy caffae foantes dapised aﬁ@ge/d@mmapg@ information

B e e e A Pl R Bt 8 TR ano the
%%rbf‘éoﬁégb%.ﬁﬁ%iméhﬁ@d ends, the beverage size,

ed water tenperature 25the actual water

iﬁéaét‘; T G EE v A sl B RS BErep AR P ot shown
trﬁpﬂg é‘%ﬁ%ﬁsre%ﬁpgacgoﬂ@n&gédg fd?j’ffeté“@ Véa*c%.ﬁnéleeagﬁafbrewing

ngtenpera i't1on

rﬁa)’amwerfsman@/wwk flong iordo aedect tﬁ@wmg optidre frotri a8menu that
st anp |nd|cat|ng when the cycl e begins and ends, and

th@ pd@cses&ar Gthaycgenerae amthe displper Konexampiee the operator

A ehlect via 16 contrl Batiel 4 ciela S4mdiviHaBbrewing,
g%%%ﬁ%@a@?ér’ BRler 1Tt e aeiB s e PPk, or a set of

Er eml%‘fwﬁﬁ@d YrERMP baldRetss $Beed IR Moy 626 As an

sold and the types of coffee being purchased.

Efampleefthetiatier, rmoeffeamdadtanhay r@weatﬂémmlmd preferred

operator (not shown in FIG to enter brew n

breWihegs paeargetersdor és aoffes. mayethearﬁiom éh@ﬁr@ preferred
ers. I ect b

BRSSP ey 62 %ﬁe%f aSSoaai e Set ity an
%ﬁt[f%ed%lg@# ;@% the%aﬁ’é%ﬁpﬂygwe 6%&%&&% OFrh'é‘?é!fq?S' ffdtead of

panel “and”di spl ay I ndi vido

ehexiing ot S elsdtitPe8Els bréwing pavaetert inapddaaly evhichPmay be
size, and brewing tine), or a set of redet erm ned

lﬁdﬂ@ﬂﬁgthﬁaﬁpﬁmbf merely eters arselesteirgmea masudhe identifier,

I e o rci}reerf tptgﬁrs§§ C%g pg?@&fbr rcqr}flese according to the
.‘3% %ﬁ@%@ﬁ% FRHTERSIAN BIRRILBRRG, . e ca wi th
?:{16] . The communications 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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15 identifier, such as the nane or type of the coffee.
Therefore, instead of entering or selecting each

aneﬂ/wmgnpar arret er individually, which my be PediUs®es/036844

{q nerely enters or selects froma nenu the
déH‘ 2] evf" ‘“‘d%"lk he control l er 58 causes the nachine
secure bhamnebthaédeqwresde@, ooettbenier aafsgrananetadgpassword

di to,the identif
BRlAerGRBING faiate BoseSa dIE FiaeDeodBdsiNeD, theharss may

Iiesi8 RN 3l whae AR EPLEY o¥le ERt SRRBMT brameters

freim QXRFHDQagtJIGa @@"réo@@ oﬁBé/ cbﬁteﬁﬁ@ﬂ@ﬁbsﬁeé%racn a coffee cup
conmput er (not shown in 3) so that one can program

(thertay mhiaydmalsitthescdp omrlelnes pref@uedrcoffae typlee cugr $izébor brew
ted to the 25 internet, so that one can

g‘éf@i%%&%%r)]ﬂt dirEhRrmagienithe: p@fhé §3f/ f@ﬂomﬂt@ BIRGEssor 60 to
?ﬁ[}oaq°é?8{oesﬁ‘@%%$ﬁﬁ§%%ﬁaﬁt Hu e o e ARRRE pheBrpppes and

M%ﬁ% [
descrl bed above ang ?Po@ffﬁﬁﬁi g??gpﬁ o'ggr o the

meariufacturet/supgtier B éne ndehipe @lbswmreéoemhetﬁm 68 may be
web interface (not shown in FIG 3), 30 then one may
gepasstachio andweﬁglweamrmam (¢.9..atheenumbenafbavesages

i, S5 S o8 SBEEAHEIEE IR i o ot

Qﬁb{ﬂ, ggdra?df‘gseagbﬁaﬁjof BoWh‘f‘oéEﬂ Nahlétﬁoa&fh 44id | o‘?ﬂon’i ﬂf‘ese

por may rec ata via a ess anne
ether mathifedrewi ng paranmeters froma RFID tag or a
bar code on a contai ner of coffee or on a coffee cup 5

47'33 tag ”@Xlllt}glf&r FEIG W#erﬁa)ﬂ(/@;ﬁﬁgnﬁalrﬁ% 538 fthe

cup Sl ze, rew paraneters er nor e,
bevérdife df m’édmﬁe mmﬁl%sé@rﬁte@@plb@edlmm(éxample the
denographlc i nformati on, such as cof fee-drinker

mwl"emerﬂﬂemaqmmlcmdﬂwnecdr rmops congrenentsnat shoies), one or more

t to th f act / I
bfheabaveresningsl udle.r comuRhISaBaNE? BEIERY. the function of

(MG TR b Her Sl ofelet MR abftsOon hS Tubkiiabr -

SR Lrf 7Ry BRSeq ol iy ARUDR, e Wi ched, B b
machine 30 (FIG. 3) may have a modular design 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, 2006, which was

previously incorporated by reference.
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pt8Joni t t edFIGhd it encui-awayfsideviewlof theibeveragederewing unit 46
consolidated into fewer units, or the function of a
of FiBe 3 ancoraig tneaniambediragahel e inveniionniAs discussed above

P ERlGtohdTHR ETtH a0 8 HERRM Entird BliSivs ThebeBiiengo to
#gé\{;{lcﬁfe%ngc@&%h 103 ol flé(‘P afg te?:etﬁ{ n%ggeand to brew

as respec i've UnItS

6@%%@»&@%@%@) HERAI or repl acenent of the
removabl e Units.  Furthernore, the machine 30 may be

B80T o9, SHEMAARGUIOARAR! it BBHofieshs Bhbber block 70, 2
BHORIFRY Sida®ie?! 72'd b dske \mf!ﬁi*h' fhe @r@alﬁb)ér'b%éwct?p%ton assembly

cof f eé- bean hopper, a coffee grinder, a ground- cof

7dadisposéd ngthinithe rewing ehambnen @ dmmBhaﬂrm@mcstor 78 for
such as described in International Application
davingstheopistan assenbly ap and gdewn within mm@re\m& shagber, and a

reV| usI i,ncgrp by reference. PC T / US O &/
skl BpRESSased Hold SR Sundchrbr (e

beverage brewi ng unit 46 of FIG 3 according to an

fodi nent Toe ehamibey diecloA0 has aiflat tep stirtase 82i n

conjunction wwth FIG 3, the brewing unit 46 allows

Lan nmachi n&Fhalbtevibgesharabeed 2aotice gy be cylimadichl édcludes an
rench press technique, and to brew 5 ot her beverages

opeying 84ap sdainkess-stgelgidamealb86 ca piastic endrepu88t and an exit
i ncl udes a chamber bl ock 70, a brew ng chanber 72

8rsnI canGinoiist hesr@mﬁ@ﬁemmwa&%(wmermﬂly FIG. 4)

ARG RIS iy s
gﬁ\ggldﬁéodrilhglbﬁa]d?e? \é% aroun rrm ewélre%q)uﬁg%bgft!orpg&the port
Toredispanbierg Whdble Hék/ér@geatréhgporﬁmg s Labsp&ising units 44 and
42 (FIG. 3) or for disposing via the liquid-waste-disposal unit 50 (FIG. 3).
Although the tops of the thermal insulator 80 and the side wall 86 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.

[62] 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. 5-6, includes a filter 98
and a base 700 having one or more check valves 702. As further described
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[51] The brew ng chanber 72, which may be cylindrical,
i ncl udes an opening 84, a stainless-steel side wall

\Veamnmsﬂhastlc end cap 88, and an exit port 90PCaME2006/036844

.
i"
0

,,,,,, § 1 hﬂegm, %,[qund cof fee and water (neither shown in
’5@‘ L) 1B Vi &t he coffee brews. The end cap 88 is
bleb:p/em cowga:rtbttdnewéhu RIG8r 7-12) asdhaspistordassembly cM mhoves
. brewed cof rinsant, cleanlqg sol ution
uandsdr the Bﬁeaagmbm §8\ilters sené cof @Q@Wﬁé‘? dS@liﬂ m@ brewed
d It 44 FI.,G 3
BPHisaspal 2 e piston dstaniil riSurs pobmiwaidl. theitepgsembly
rceélg %Wéoggoﬁé?@% fofttﬁ‘g(?tr Ehéﬁ?dérafﬂnagﬂuf‘ﬁﬁélt port 90.
wal

e Si are s |ng copl anar

Foethewnioreetif babber 00 of Brefibar awembgege rﬁa?fthﬁmﬂed onto or
cover one or both of the insulator and side wall. 52]

Othemiise samovaihp bftagheddotthe driveesisafh 76 tasfacilitate repalr or
brewi ng chanber 72, and includes a seal 92 (nade from
éenjacemﬁiﬁ qfitherdsian asseraPohdfr)]), a seal -urging

menber 94 (e.g., a rubber gasket), and a filter 25

fB3enbl y 9&helthéve shaftur®may berbeongentianalecrehesisafathat

92 against the side wall 86 of the brew ng chanber 72 ,
sves tha pisten 9|S§emblms7yeu|bwwdfwhaﬂ the matat £8-rotagtes in one

asse

3@3'%5“@@@3 EE@W%Q%@P S0P TotasplardR e anpasitasifation.

T A 00 O R egnens
@ﬁ)t/ sﬁ’ovﬁn% FYGbQJ)QMat ﬂréﬁfé’ﬂtl!ﬁétﬁlélﬁn%és’érﬁb@s74?roﬁ roffting with

the piston assenbly 74 noves upward I ter
thes shafty7 ®antlirmotors7&pent cof f ee grounds fromthe
brewed coffee; and as the piston assenbly noves

war d, tmfnhéfowsamgﬁ %ré%&%ﬁvéfﬂs tﬁé%@ﬁﬁrcgféfrf?(FlG 3),

of the W ng cha Vi a e exit port

mayt berany ypet biemiodse sLzh a8 atdtepper hestopssuitdllg 18@rive the
may threaded onto_or otherw se renpvably attached to

p}%Oﬁra%.@ngwaM.?Eherzh%berbm& 7@@a|thednothcar$7r&amemclude a
BenaotaSbeRBe Tint eoun, 2 LR Hrakchasciia Ab s AN Switches,
ARIATIe e 1 I Rt PR R8BS eE, St R tirection

BPRRS plstoA idRehiisy 74.

[55] The insulator 80 may allow 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 also 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 controller 58 may implement
closed-loop control of the side-wall temperature by regulating the flow of
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The chanber block 70 may include anti-rotation stops
or ot her conponents (not shown in FIG 4) that prevent

wOher7mBst70N assenbly 74 fromrotating with therenalkLo0é636844

and not or 554] The notor 78, which is responsive
’Eb‘ st éarﬁﬂrbﬁ” & 58 (FIG 3), 15 may be any type of

water threugh the jacketppnad towtonl the sideatiad 86 tthel sentrdlker 58 may
pi ston assenbly 74. The chanber bl ock 70 or the notor
Wtﬁéﬁpl\ﬁatﬂfdbrwgﬁlﬂ%ia(ﬁ%enbly (not shown in FIG

4), such as one or nore limt swtches, that indicates

[88]t he conGtitilreéarritg WIGI@I&ltGIﬂEtIVQMbOdMGH’(S of the
traveli n% direction of the piston assenbly 74. 20 [55]

raveraga:bsewingunivedb dlCGo3)arsmantgmalatasl. cber exanle, the
ehihg ShaninEBe o hane s, Chefidldn. SomapheXelyde gifl or more

I
PEUTT boikherle A aft SiBT & SiReRRbws teompopents may be
Mddw\frbm‘ aﬁ?rﬁdltdﬂlérm%ﬂa% nmioreaver,tdithaigle shelin Sffented
at a predeterm ned tenperature. Alternately, 25 the

vaﬁmaayothﬁbremmg cbamber & 2vwayrbe atieated inpanstiveingirection,
ewater re ervoi r - and- hea n.unit 6§or thI
el GIE RProprats Moskicat & seldnot

%@MZ%&%'? e %ﬁérrﬁﬁ%" BRraTEen U LE & m\@ht"a'cﬁ'ﬁ% 30
controller 5 nplenent cl osed-1 pop control of the
Me-val | F 5r'§t6m expipd ﬁé‘g§PE&3tH§ vigw of |tBe fttes 8rof F1G. 4

frgoding o A0 oot oh ittt BHEr o8 Hahod 8Bamber 72
gl hstéﬂ naficket - [ 56] StlII referrlngto FIG 4,
ter

atl e enbodi ments of the beverage- brevvl ng uni t
i no niirh 8P Bl Ane omolRABRTe Hirseaguire-mesh
B ’{Wiiﬁﬂéﬁﬁﬁﬁ.?%?i@%@nibéhfﬁo?nr Znih"““
ol ?E'aﬁ L'%fe“a' hdaty dHAnked, and i Bevabe Sitteted or

Gt SrlaRhbh RoeliboaT ol @i&?i’e%%é@mav be formed from

stainless steel or any other suitable material. The top mesh layer 170 may

have openings with diameters in the range of 30 — 150 microns (um) (e.g.,
70 um) or within another range depending on the filter resolution desired for
the filter 98. The middle layer 7172 may have larger openings than the top
layer 110, and the bottom layer 71714 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 7714 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 110, 112, and 114 may have etched openings. An
advantage of the top layer 7110 having etched openings is that the etched

openings may provide the top layer with a flatter surface, which may
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10 shown) over the chanber opening 84) to the brew ng
machine 30. [57] FIG 5 is an exploded isonetric view
wofhod7hesd7rl ter 98 of FIG 4 according to an enbBodiusent/036844
e e OF LG, T NV ENE] ‘where the brewi ng chanber 72 (FIG 4)
SR mh’tﬁ?ﬁ?ﬂdr‘ﬁé&# ”81‘5]‘ "58] The filter 98 includes one or
haeibiate semaval ef illered malter (£59), apfiee grmnds)Frorarttie top layer
%}4 nounted to. late 116. [59] The nmesh layers 110,
¥ € Gn¥'RNY Wﬁs %%qgﬁﬁ%?ed or otherwi se attached

together and to the plate 116, and may be forned from
§6G)i nl ess Jheemasmtingyplete dr! 6smay e Eomeed ficah stainéess steel or

o8 TRl o3 BB 4 ST b
s PSR AR AR PR M WP g gap on

' i : I 110,
¥y2, ey ?d\ﬁdb%’t%gtﬁﬁiﬁ @m/ﬁerthbfmtém. ayer

and the Eottom_ l'ayer ave openings |arger than
et or s AU Fab Sk, Raret T gt pedishasegian the top
Rejdroma éM&rreHd'v%‘tF?ﬁ%r REEHG e f Tb%ﬁ%l‘fﬂté}gg%%vide a finer

cof fee 25 grounds rom cl oggl ng ter

filtsdion thawsthiehfiitéio98r | ayers to provide structure to
the filter without restricting fluid flow.

10 {210 o hal1G2BRn Relifefic Vi oEE e Hasd PR K] 4
hayerding Go kavenbalislRed IRESIMENtich Whdlre the BEWISY chamber 72

g%enl ngs may provide the top layer wwth a flatter

 lG.ab)eanavihe filten 98 (FIGSJ 45-@3 dreRylindiridal.aci litate
renoval of filtered matter (e.g., coffee grounds) from

[rdiﬂ top | aype hyse 909 is %‘B’é{ﬁﬁﬂ?é" ﬁl'égaqe:'wgﬁw [s¥@hless steel

he nounting plate 116 or ne ess

et frem anyatheoshitablaintatbtial, mwidein aldditiey td#veone or more (here
nmul tiple | arge openings 118 and 5 captive fastening
15 twgenrbeck yalvemd02ainshydes onetatempaveheckyalye pratsahdo, one

O6Tqr gty Db RRG 1SE SRR S2a oY 1%3&5 ftih'ségrged shaft
tgsce%fbﬁﬁg pjlsgéig?l??@gbgﬁgr 110 and renoved after eac

e pap y provide a finer
[64] Referring to FIGS. 4 and 6, each check valve 102 is made from
a flexible material such as silicone rubber, is mounted within a respective
20 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 742 against the base 700 such that the head
25 forms a liquid-tight seal with the base; consequently, no gas or liquid flows
past the head and through the respective port 730. 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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filtration than the filter 98. 10 [62] FIG 6 is an
isonetric view of the filter base 100 of FIG 4

weaceewridsarg to an enbodi nent of the inventi on wReTAIS296/036844

gg}np rof2 (FIG 4) and the filter 98 (FIGS. 4
"""3’1“!‘:¢m"r';"cal. [63]- The base 100 is a plate
N e, UpberRAEIN ehilie BrewkgschRamberi2 above dhe piston

3PS5k s T A RS ey Br i Rbetod A soses e
BRI 08 A SRR 108 98 Lo ot Brying ghamber
ldysemde dThiabbseRiPRPbdstrd Y@ nefatdes shbﬂ@hthh%gn? the head

Referring to FIGS. 4 and 6 , each check val ve

fd@saway ficm fthetiasiee 7 @Qt-erthel steetchimsofiie efasticrsHafer40 allows
.S nmoynted within a respective 20 port 130, and o
Hhis INMHERD aHiaop sy Reagdeppmspauersly, dhe slugtionclshaiulls the liquid

0585 A PAA B L o BB 1 e
e BEre1ad sty oToasegotlon b 818 lpger 17 ot

filtet 88 preventnsolidy sash fdsﬁ%ﬂ@%m@ ddfe@ 8 Passhty AéShe lower
100 such that the head 25 torns a |iquid-tight Seal

ppttion akthmbeewingnehamber| 72, thos dittering thediguidf | ows
past the head and through the respective port 130. If

[683 bever apeféfrpsagain ROFIGI 6, the IR CnodintPRERS dpiScles 132
exit port 90, then The piston assenbly 74 transmts

areesizeektoureseive thee chptive dasteoing fenture4d1200dn tihe diltehmounting

the exit port. Conversely, as the piston assenbly 74
ﬁ@%ﬂ"lﬁp(‘gﬁimeﬁnmﬁﬂ@ ab shomeninoF1G he) insestadythrough the

PR LSRN T3 O EOR Tt RLRLEE i o
B B OE 1P IHIEIEOH! SIS i . o
gmsTsmgaeHbe SV P FPCRLoIAAC 2 6 Bikven

liquidvisomhiesking throgghvibe strenithrésdsl; consequently,
the suction also pulls the liquid in the upper portion

I;@‘G]t he brethaddiibei4 bf‘flfé‘ﬂﬁsé hﬁ)(Pﬁf%{‘Y B?%o}ﬁg%@bdto direct
hé port 130 and into the |ower portion of the brew ng
leddditieward th8whedkevalve ports 730 while the piston assembly 74 (FIG.

4) moves upward.

[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 fo 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) in a
first position (shown, e.g., in FIG. 7), and which connects the exit port to the
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filter 98 prevents solids such as ground coffee from
passing into the | ower portion of the brew ng chanber

w@2007topssg7fil tering the liquid. [65] ReferringPagaiSenoso36844
FIG 6, the filter-nmounting receptacles 132 are sized

If%diﬂ%a@@@lsb@@abbnﬁ SOLFIG. B) @ sbyecand pasitions (<hawn, e.g., in
shown in FIG 6) inserted through the receptacles from
FI&. 8t Furthermotie, aliseuglodt reayawd henexplicityssated, the controller

standoffs to secure the base tp, th ilter 9 FI.G
55 TPRS: 3heeay AontTahoum ordngiecot B)e bela-sascabati sigps.

{RERaler et VB Pe ot St hFOTBRT R 03P siv st tor
bi&ing S rhOd. AR dtafibn 8P bR&RMJLAROMRY R<HABEOLIER as tea,

ect gquid toward the che e ports
ralyl (se tihe spins a@s arssiatilar to THe deisCGribé)yl operedionpwar d.
[67] The threaded shaft receptacle 136 all ows

bl ' '
GOT22°01 RRABEIED RS U PR "Ry it e

béd/@catgeabmwimgrmtaichmeuﬂotdwir@atem@eageewen@ngmblm'm
30 of FIG 3 during a beverage-brew ng cycle according
discaasediangionding iof an embedisrentaf theiinventiear ence to
the beverage-transporting unit 44 of FIG 3 and the

P‘r?%ef age- bRefeMhg iy FIG. B, aftei=h Gaman 4pdratdmindt shown in FIGS.
enbodi nment, the beverage-transporting unit 44 includes

3 —vdlanel 15012)actiatestheanachine d@ihy, gogt t9Ming “ohéa power
bever age-di spensing unit 42 (EIG. 3) in a first

swichi(Bat sbavRnIn lél%@s 3t and7 7Y12)athe macHne sihpetfgrms a
t it .totheP.CT. [, US L' 3 .

s ehgskabiiaizalobifistiininh nesgis{eh asssfhily 74 mavssdnto a

%&&ti@ﬁ “i(wt%?ﬁn%“;poﬁtig if it s ﬁbga{r%dgﬁwtﬁgeﬁﬁgﬁn. For example,

oug not be €exp t at ed,

BRNpistdh elssefidiy 73 mdly meyedats aqiogitien thatier: peédéteemined
bel ow descri bed steps. Mreover, although the

distarsce belaw thaehamcbenbloak Sls'fm82i wéere dheslistengeng eates a
Spa96 SUTBNTErdScoIRE b UL PORRRI 147 ToH! L Oberator.
gﬁ_%ﬁiailzt?v%ﬁwot%%;@:sgc?qn gﬁggﬂbﬁf ?ﬁgbrﬁﬁretaodf b&%h it r’es%e%ﬂge home
position from the last brew cycle, or may move into any other non-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 assembly. 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
21



bever age brew ng machi ne 30 during a beverage-brew ng
cycle is discussed according to an enbodi nent of the
Wt)mmmtsssom 10 [70] Referring to FIG 7 , aftePCausven3css4
e e, OPET AL OF Snot shown in FIGS. 3 - 4 and 7 - 12)
BrEE ~='"%‘ il Gt €52 R Mk hi ne 30 by, e.g., turning
pbamberwl 2.c T hisdeftstian Ilqrudqm rezsult fnoramﬂheﬂn!celmptlon of a

t he .,machi ne, 30 perforns sel f-ch itialization
BWV'QQSMBWQ eN$iNg; eﬁcﬁe@wm '% ‘r'r% @sCitht 8 Rpwer failure,
SRPERE L, oh SRR gl eT ﬁ%@lﬁ%f”@p Uty b G sqme or

WlIémféetHe”b@v@rd@‘éiUFs'p@th%Foutmeﬂdéé@ﬁl@éé%@I@\ﬁqn conﬁunctlon
di stance bel ow t he chanber-Dbl ock surface 82, where

5 diitht Bl@.el tr &dtersperfepaing thef purgearuting, zhlngenaohmec.'w centinues
ground coffee 152 fromthe operator. Alternativel
wita tb@s%@ifer@@ls#mm@hzatI%yowm%a&y absvien lntaddition %o the

SRR AR BB R, A S PR R fctons

£ Bl 3R &Gﬁnﬁ’Eﬁévsﬁwcér?eclé/ﬁﬁ'lﬁeﬂlz‘a'?i%npﬂo?}tlﬂ%
S éh y i S roving i Nnto ] OMe posSI t
t 150 j
PPAL e oot et fheSetatdhrntdls o ReVeida® sish (g, ounges. 16

10 BEKERERTT SRR More briui paRhERislR & WS Sbsrature,

Brewdima) vial the contronpasslera! Yheﬁnabhmemoema?%lm/ the operator
make sure that the chanber 72 is enpty of liquid

teepier acuatamdig\aragevsize s. g a3 opmcesoﬂ Ttaences), or may
sel f-check/initialization

pePsiRIA We0PEEAPh LR R Qmﬂpr@%gﬁg erngp@doa}%q:s (&. ,gqufrgm 6 to
fIBCBUﬁ'%b% AR e n%rér'?'r%r_n?é'st M?Eéév%o the &p‘qqrﬁtd? may enter each

separate waste por

15 BRORINgep §ﬁhrﬁ§i€rﬂ§é0[3aﬁalf@l\9rf of h@W@hmmfdémiﬂ%r such as the name
"l eft-over it may 30 "assunme" that a maxi mum

obtheveelﬁcted cqoaat (té S@Iectmsebnﬁp@determmedw brewg parameters that
72. This

Bl STQTeAdp thesHEManoie EnE ASSaciatGo Wi the 1aSHitie oidhe
@b%@?sﬁ*% et e BBHER S BpLR 1oy & opfer one or

%‘éﬁ patfBieraetHittacMing 130 ﬂr}%ﬂ/ a$5ihRS default value
Verage I S

pensing routine described beldw in
20 twepohdfithe garandiers Got Ehterbtit eAngddf ther opemibhenpensge set of

{o?éjvt\lllnréepa;ahrﬁetrg}gh\hg %ngl%le%%ﬂglr Ir]huee%ay 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

25 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
30 from the machine 30, and loads the ground coffee 152 into the chamber 72
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with the self-check/initialization routine per above.
In addition to the above-described functions, the
waoraiTiass730 nay perform ot her functions {e.g., PCUMUS2006/036844
on the b0|Ier? during the self- checkllnltlallzatlon
o L SR e FTEALE “YNdxt , the operator enters a beverage

vih ZRe (Gbething BHUThesortollEd 58umegs via theldisprap64rindicate to the
brewi ng paraneters (e.g., water tenperature, brew

aperaforine amwﬁmfmfquath@rt the operatofstisiule qgmdrapd the grind
allow the operator to enter cust om bev

See §ises oatae beverade s pnd Rk GA e SiHTevistisly entered

3P B Bee 85 S T RS anriHe fRTnahip2 ifh & logk-up table
5 thae a@@é&i%‘té’é HE RSO R 28@ ¢indDsiBE Vit the BERBRAGS size and

separately, or may enter an identifier, such as the

bwmngfparhme:ersgomemga:mﬁrolletrdﬂaylcmtmulateéhe amount and grind

predet er mi ned brew neters that are stored int
&‘rﬁéﬂtﬁm@%ﬁﬂ n&@o@ﬁglee wrﬁsetﬂéeiad@ﬁbrewm pérfamﬁﬁers (e.g.,

BT3B SR SRR SR L O
i e o o FL oo e G coee
10 780585 Seaelha R, 72 RS, Ao Blg AL accemby

z?fd%w\/ﬁé ) bPRka mﬁm@%‘r&sn@bfﬂ@ébhaﬁi & WHERHRBIston

the er I'S erator selects an

asdsrhbAcis intthevdewred pesiion, th?e galvemt88. movesito its second
strong) that the controller 58 converts into an actu

ogitiodF etg. meonnectaniher exitipert $0 o m@hguubmaie@lsposal unlt 50),

manner. I n addition, the hi n a
whigh effeetively clpsrs ihroufie fp ﬁ}%bfﬁ\ﬂ%@ %W@e(r?&
shown in FIG 7) in the cup holder 40. [72] Then, the
15 [7dgrat or nWhsle tee eperajor rmlgrladlmmﬂoaxﬂlngohhee@ofﬁee 452 into
particular grind size using a coffee grinder (not

fmowewnngml"@mbpr d@pandihe @@ton@ﬁsembluaﬁis@%ng Seyvnward,
ihewates oobvolg asidheatip it d6 g biRHGO e wale oa '
G B ey e LR Ot R 0 B
BY bRE e3@dnple tigs uhet 36 Reakadrsinartelt ABove tiee AEsirdidzierewing
and brew parameters previously entered
20 temperature so that the water-temperature-control unit 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
25  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 o or below the desired

temperature; in the latter case, the reservoir-and-heating unit 36 then heats
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by the operator. One may preprogramthe nenory 62 wth
a look-up table 5 that associ ates the anount and grind

Welzz(H/(mmh the beverage size and brew ng par anmeCEUS20061036844

lFe,,, ,,(,:q,ntro ' n'ﬁy cal cul ate the anmount and grind size
” ikl e éll“‘hbr“é of the beverage size and brew ng
tree wadeeto the dgsired rtempﬁjaturrae nbiége andtothiee teplenigues allow

ent{sr da{ el ect ed. é{ errln to FIG 8, after
ERataEST e Brewies PRyt HORbPIBAO RIS i o ( he
brew ng chanber 72, the notor 78 noves the piston

E&slenbl y 7Ne}dy\ﬂmare$amoiman®bheatmg unit 86 fillsfthertwyewing
chanber._Wen the piston asse is in the desired

eBamhesv 2 with g glepirersamepE 9 wat@r i164 handeadhgsigsireshbrewing

e e taébézhz aﬁneﬁs'&? bitiRES S eld T3l Fpe
Ebﬁfrbp&es fc?déﬁkg aﬂfﬁ ih FiGSV Ly 5@@27 —12) so that

operator I's grln ng the cotfe

W@ﬁelbﬂ@WsrfﬁoW@ﬂﬁfeﬂ?Z &hﬁo@@‘ﬁﬂﬁ’é ﬁbﬁﬂrrf!ﬁéﬁ@’ﬂ' #Bnd4ntdthe
nmovi ng downward, the wat er - reser voi r - and- heat | ng unit

BEseryolredh.i et taldwaater floaving pnwdﬂéteereamdlrt&ﬁrtmcas ihe hot
if the water is not already at this tenperature. In

waée@abthﬂ top phihe Fﬁ&emelrr@&t@d o e direwtiog eheraber 72.

R5eh e Mok histel 34 RAREIES et 88 d88iled [6iume as water 154 has
%H?é?%ftp%?cm%gpgr% HhE BRYOI ﬁ5§rc§f%§§ tﬁ@%ﬁfeﬁt W\E d;ﬁ%/erator

m X1 n d water rom € reservoir wt

hmy M@rﬁé? ﬁétéjﬂféwla@@da@@%ﬁebﬁnmﬂrél etHeoBhaiberf by, e.g.,
| n anof her exanp e, t he reservoir-and-heati ng uni t

sﬁrrhr@the trixtureat eSuctI'oagHatmm faciligtes tipe thorough wedtingef the
ten‘p recntrol 25 un|t05;8|3|nact|ve or omtted.
groy & £8r tlRerSeFaY paltern of Hie rgrla mayhalso agitate the

FiteeRacaf Fue'spnh)eh Beghay e HE MR, BBl ns o for

QHGHFHnaQ’fag‘{@ttl%P fromthe boiler within the reservoir

unit 36 t the water to or bel ow the desired

Faervoi - Bedeftid o, 6768t 268 fie.hBRiae ameunis of orgynd coffee
VP?O#VR)‘&{(I)\{??& Y6Rfbah Ltg@ chB?ﬁB r 780y Hﬁfduﬁ@?@ﬂiaﬂHﬁn the

rol of the brew ng errperature romcu
chamtdefTor Nexselddied teewivg timenDurigef tﬁegbmmhg&ﬁne the

fills the brewin

controller 58 may ac %vate 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 156. As discussed above in conjunction with FIG. 4, as the
piston assembly 74 moves upward, suction pulls the brewed coffee 156

from above the piston assembly 74, through the filter 98 and the
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chanmber 72 with a desired anpbunt of water 754 having
the desired brewing tenperature via a nozzle (not

wehew3sa1T7FIGS. 3 - 4 and 7 - 12). The contr ol Per/US3006/036844

opens a valve (not shown in FIGS. 3 - 4 and 7 - 12) so

BT LA et 6 B WS from the filter 32, through the flow
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cee¢ek-vaie podsi 13@ toHeelowstbevristorgassdaimbly.olMthevfiiter 98 blocks
flowng into the reservoir 36 forces the hot water at

theccolbpe @rotndsr tafrom flowing Hweughtibe shedsyalviegports 730.

GBEelon Saesbll hsanthieT havink vbREAd il alihyob Brewed
oo VA s, 5 B8, 3o SIS 12

e mxture I n

SR FSIng 8nlitie fRted-98.SAI prielsBdrd b@ngb%(nmesho%vﬁ hn FIGS 3-4and
agitation facilitates the thorough wetting of

gr-ot2ynwaf bedocate wjthinytheabrewvingathamben@2; Iae]d"rlm;e controller 58

also agitate the mxture, or the controller 58 may

mayseontriel the: speed oty pistenasseneblyof4 sma.qlow@ﬂoop manner to
FIG 9, after, the, desi

Arainfs 1e syeObndorck PeBealibtis, isyeh abspErply vl 4 Hesired
A oy rmyEhs BRKAE 1 1R, Wi VA 9 Rl e

AOVeTRENEST fife ﬁ%\toﬁ@slsémlﬂy ammty b@a@b@mﬁng tbrtmother suitable
shown in FIGS in the insul ator
poofitej sueh astlheamopmdgopempaner uFeras(admpleud;lse@lsibn\assembly

iLn conjunction wth FIG 4. Alternatiyvely, the heating
Zfléﬁammwe eatingoyisht ak a sonstgntueelesifit PRidRY Move in Steps with

AeKBE pofbas B AL BB AR RS R ke, This may

ftﬁgfﬂdvv%afé ﬁﬁ%ﬁg@%ﬁgrom tkhxfalve téJﬁ rtd “b%«%ﬂ_ h&é‘ﬂvith the

ee grounds e br coffee

§ustw$b@¢bwhhamnsmmamembtym W th FI G 4, as the
pi ston assenbly 74 noves upward, suctl on puI s the

wed cof abev
ﬁ] ough the e(rﬁg;r g‘%nz?tﬁ]eet:ﬁ ve p rtsb%gﬁﬁu?s moving
aghverd il ihée tep s@%"@%@’f&f}fche"fm%rfw tsedioﬁlﬁnblr ks tHdSurface 82 of
cof fee grounds 152 fromflow ng through the
tHeechanddereblpok t70.130. The pi ston assenbly 74
conti nues noving upward until all of the brewed

[79] Next, the 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 152 as discussed below in conjunction with FIG. 12.
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coffee 156 is below the piston assenbly, and all of

the coffee grounds 752 5 are resting on the filter 98.
wa2m7@ssare sensor (not shown in FIGS. 3 - 4 aRdT/IS2006/036844

12) may be |located within the brew ng chanber 72, and

< lide UbBnt chEdig-58 may control the speed of the piston

fBenbl y 7Zhen, the copeskrisiog umitnd@ indioates whatmert Aeup (not

suction force beneath the pi ston assenbly within a

gaewindn FFiG%e3 rithangrevelR)ds dathg bolder 4( g—mtcm,e exawle, the

e s o el 8l ciPrg NS 1arae MoldeE¢Baial the controller

BaE) S BBy A S0 L8P sRRRS lp  Ref e,

GROPHRNG é!t%lt@ﬁ Pté(:é%fa'&ﬁp iAGKE HdldeF.eFsa CWEtIQ in the holder 40,

respectl e per ods of non-novenent betwe consecutive

tHaapthe ﬂimmngatyycaélccmtmmesfas()desattlbed trsdongh t he
check-val ve ports 130 to "catch up" with the 15

f&ﬂt i on bengwrihe dibohCasssh WO?7 4 stdos H&hngﬂmﬂdéﬂnd acup is

FIG 11, the piston asse 4 conti nue

irpther Holdetri40,tthe \tedye &0 moveeﬁnttduts firdttmosifi@nits connect the
copl anar with the surface 82 of the chanber block 70.

ExXdpokQ0 totthe hpmragerdispansieg umt4eof f ee grounds 152
fromthe 20 filter 98 by, e.g., W ping the grounds off

g3t he fil Neixt, WplstdWaSQéﬁw 74heding moving dewnward to
sol i d- wast e- di sposal unit 52 wth a squeegee or other

dsptenseciiie resved cofeei H56-Into the)cuprrmt@drmvmm in Fiep. 3 -4 and

indi cate via the control panel 64 that the grounds are

7 ehéhda, thaaxi moﬂe%q)angéhea/a.hrﬁ §5Pndeégtdoawwaffém\@ment of

IS bl 2preridy T matone GohtBURUSSS: iephefiBnd Ay have any
Epltéﬁfe@é? bﬁy&%&bﬁl’%ﬁoﬁ"gﬁrﬁﬂ@eA§%$or t%tﬁab%(/eqﬁ%nﬂ%ctlon

ay In RS posI enough oper at or

(IORIG theas thé t@h%@é&nﬂl?ZM hiovey dowhineardathe eheck valves
t he operator subsequently renoves the coffee grounds

192 deselite puseent thel brewed coffeentié andnhothes fluids (e.g., air,

12.[81] Then, the cup sensing unit ﬁ8 i ndi cat es
watehwapar)dtem firwinghask throgbghedilter&n & onseaupntlys the

A2y 78 rpbR R SRk el TSRS pgPana
GRBUGA'the"valve 150. 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 150 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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e

58 may halt the brewing cycle, and may sound an audi o
or visual alarm wuntil the operator places a cup in

woheo7hvessder. If a cup is in the holder 40, theRCThS2006/036844

br ewi ng cycl e continues as descri bed bel ow. [82] After
"LHe U sx ‘o Fakldéfbl y 74 stops nmoving upward and a cup

irsits curtenthpmsiton .4 6 urthesmarky thel 66ntrolles 58rmaylmd|cate to the
first position to caonnect the exit port 90 to th

@@eéa‘r@géuajﬂg@@lmlmg 64rprt other np@lg]atwséaot ahwvrplrsﬂﬁs 3-4and7
74 b to.di
B At 66 W8T 1680 YR 114 FelTBRn ERGR R Al R GHRGEDIdgr 40.

4 and 7-12) V|a the exit éxnt 90 and the valve 150.
I]&’a's] downwalNeXtpthenvaivectsq movsisstiooits aesendlgosmomw itheas not

s or, st have a suj t

SERasv dane 6) S0 ARRbANY fepical brawar SRR ove i n

%%%*5@% isPe g 4t 4 o7 n M B BLRBARERILIg ug and the

bBoehiB aploriiey Lipft Gl dpdiv 4 '@?évft*]t’cb t%e (lauw-wa%'tédlsposal

wat er vapor) from fl ow ng back throu the filter
GoitsEjuent | y, the piston assenbly 74 forces the bremed
coffee 756 out of the port 90 and through the val ve

The pighérs ﬂfé@ﬂ’@?éto?ﬁa%ot?éﬁewmé eBff¥e@rounds

predet erm ned di stance correspondi ng to the beverage

d52drom theefiltert 98 s discusseyl ibf canjunictionugith t1G. 11, the piston
beveragie di spensing unit 42. Alternatively, the piston

assemilly 74finshynonareUPweR Watom easifpm whess e t@braélrface of the
r thro h the, beverage-digpensing unit 42 to force
flter I EoPBRa sitb e saTasr B 156 out of t he

di spensing unit and into the cup. After the piston

BAenbl y 7Afteadhéioperatar nenvoves tiewnofied grobadead 82 the piston
150 swtch to its second position. [84] Referrin
AaseEmly 74 mavegdawawerdad Raslk ko 1he h@@l@%ﬁé‘i‘%@d%\s

HSFuS5Rb Th i SBB chsfPdHES HERGHE 1A uelEied Walis are

?éljﬁ@@ﬂ Vig thB%Ilé}ﬂﬁg G‘H’SNtbﬂﬁ‘atl\}é I @iERhigedn ﬁsé'—e(“nﬂly) 72 lﬁay

- Iinit current pOSI ion.” Furthernore

ramairein s Dopharyar positieh airtti théaexpeyelieoso that tlhieeoperator can
di splay 64 or other indicator (not shown in FIGS.
mairedsily determine whether the assembly has been wiped clean and

wipe the assembly clean if it hasn’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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- 12) that he may renove the coffee-filled cup from
the cup hol der 40. [85] Next, the valve 150 noves to

wonreo7gassond position (if it has not 5 already HOMAISI®YH/036844

so that any residual brewed coffee in the

< plEiidH Bge- B FabiEgdkt i ng unit 44 or in the conduit

bmhmﬁmeﬂtaoﬁkhbxﬁevgnﬂom.hélﬂsm@ai@may aos per éxplithnstated, the

can dgai nvia gravity to tEe | i qui d-wast e-di sposal .
GANtroder 5?&(5]'@\#3(@% RENHREPRES MaLe Rbihe bielowrdragibed steps.
the coffee grounds 10 152 fromthe filter 98 as

fP0jcussed Refemmgie FlGn18iard 8s@isdissddabpietiomonjunction
assenbly 74 first noves upward into a position where
wilh EWp. 12r alieeths completion of ajkeverapenbiewingreydie the piston

surfa 87 frer the operator renoves t cof f .
3EseRy 72retis f b5 hams BB Menidbstanting Mextbrewing
Fﬂalé into the hone position. As 15 discussed above,

€ Operator may indicate that the coffee grounds are

et Bl ' sufae SRS TR i

t ; i
LB e e pEreldh), Enghyr 4L PR TR BaR b browed
paderadi® mid\e chng e hy chbafber didbtwdin88 dndiké @aelyidiBRmssembly
w ped clean. 20 [88] Still referring to FIGS. 3 - 4

Zdeven after the beveeado s dispesisetl. t he above- descri bed
brewi ng cycle are contenpl ated. For exanple, the order

gsfzgt he abogyerdffe! ﬂh@?eﬁﬁﬁ@fﬁb%gh@ WAL BQSaus%the valve
t y nay be

ps descri bed as belng pertornmed concurrentl

A60fisrimitd secahd pesitioh toi atiav residust 'ﬁpﬂwsibeveidgéitr@ﬂsgorting
beirgt&perfornpq at different tines may be perforned 2
volict4 (@aongduitiathiseembodimeohdoairaimehet residualy? G collects at

ﬁ{%bt ?d, a ﬂmp&gr,ste s not descri bed above nay be
g_to['rgg]p 2wing chamber| &t rate operation of the
bever age- brewi ng machine 30 of FIG 3 during a

[28]i dual - | RefetingtwtréB. ddctedeaindhdiregidual 469 ftom the brewing
Usili I L enbodi nent of the invention.

B/ 3 BB )
gharmhegh/ 4. theeyalve T mexgsiiala ity secanddrositien, and thus allows
ﬁgqnf)r qagngsgé@&igéb_er{/aaYvé: 8thriﬁ I’chg %v%rraa?%[t?aﬁépér%ﬁg unit 44.
[94] Next, referring to FIG. 15, to drain the residual 160 from the
valve 150 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 50 (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 7160 that may
subsequently collect at the bottom of the brewing chamber 72.

Furthermore, the machine 30 may begin this switching of the valve 150
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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[90] Referring to FIG 13 and as di scussed above in
conjunction wwth FIG 12, after the conpletion of a

woeveErasgss brewi ng cycl e, the piston 5 assenbl yPZ#/US2006/036844
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returns to its home position in anticipation of the
hedl LG eiibligikidlie. [91] But because of the surface _
{261si on of Refeaing again keFIGSqdi-d 12s adringe byele ohithe brewing

SRt A T i S 0 S Shedlmin o
Bl P A b RSBl o gpscroac

%@Qvéﬂﬁ%di’ﬁl‘ﬂ\ﬁ&‘%ﬁ WigffggvSngg‘gnMa?-HQ, %ﬁgebﬁtﬂé’c Ad Boffee or other

posrtion to ual in

Haver baeetis doaded intadthencHarBef asaholw in FIGL 7 aind the water
enbodi nent) to drain, the residual 160 collects at the

heedamiodit trhthebckamingrchiafdsdhe ntireéHreasiimef BEurthegmboe, the
FIG 14, _to drain the residual 160 fromthe brew ng

m\%ﬁhiee’%m%eowaﬁé‘ome wiesin Keoreserverdsiti36 to heat to any

A
(e et ofusher b feridn, e s@iabineerd'ohy move

anfractieh of tiee didtsrcethatit beoked dudng@ besermpbiewing cycle.
osition, and thus allows the residual to drain to the

Qf@ig&emtmemmmé‘o maythagothealigse gyelnidthe quﬁ sensing unit 48

' . [95 i FLGS. 14 - 15

TP SSaases At i iaholBr iy #8ad Toay SSkndcan alam (6.0,
c : . o

Sl B YRR o BB A S B R, 7-12): i

E?é\i!élﬂ%'thé@ﬂsbéﬁﬁin@adf ﬁlﬁr’sé\f\}éﬁéﬂiﬂﬁﬁtthétdﬁ?f | ¢RE rﬁtéﬁgih% 30 may

ottom of the brewng chanber 72. Fur nor e,

pecformethgOriney dyebs onéloramere tintesnip s hesidakvef thetrewed
I mredi ately after the conpletion of a brew cycle,_ or

keverage fone the sbamber7 2 Hbede verageotranspartingranité4, and the
bhe residual taq

col lL.e at ,the bottom of, t.he h i ng
Aipte-Ahensingdinf 2 St heovartesraif Libatt,
rinse cycle of the brewing machine 30 (FIG 3) is
8cri bed Aftsralringetaycla thethoaiviegimachinee30 may perform the
residual-liquid-removal cycle described above in conjunction with FIGS.

13-15 to drain residual rinse water from the chamber 72.

[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 instead of coffee
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
liquid, then the machine 30 may perform the cleaning cycle without
introducing water into the chamber 72. Moreover, the machine 30 may

move the piston assembly 74 in steps, for example in five steps upward and
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i nvention. The rinse cycle may be simlar to the
brewi ng cycl e descri bed above in conjunction with

woehkaB/03B74 and 7-12, except that no coffee or BCHAIS2B6/036844

flavor base is | oaded into the chanmber as shown in
B, o at e e "hat er need not sit in the chanber 72
frofive lséeps tomaviarelywithma. predetdrenineddimersiomagione Bfhute
gggﬂnot wait for the water in the reservoir unit 36 to

hetweed eapn @fama %’f@lp&rtoti@ﬁr&as&h thecsoakime apslibe eyading of the
ofeAlfing sHstanes froBgh Pebisid 8sERtE i, b AGGon the
é%\»@@é?db Qéglt gﬁkglcgéaﬁmg%gfv e‘ﬁ‘ttp%tcdgé’ﬁﬁsﬂbstaﬂgﬁ (FIG. 3)

Bahbes Reclip Wﬁh@h@lcﬁeﬁ dnit #0, 6HE lﬁgg?%dﬂmdiﬁht edp, éﬁ&li@ or visual,
3) senses a cup in the hol der unit 40, and may sound

atarat & mofity the operitor gnotvsismh )in ﬂ-'dGSntZ-ﬂ)‘Z)wms prevents the
operator (not shown in FIGS. 7-12); this prevents the
dispensing §f sleaning sallien intartheraup. cﬁprthen@qsacthewdlswdﬁy 64

B3, B0 oBREed BR sEBIS he 5o e oo
(F APPSR Rt 4 ke B, o s, opertor

iy intlcatedih tﬁét(ﬁntﬁalrﬂdﬁﬁ 6 when R abﬁé"VVI%m@@Br‘dlfblng
30 'may performthe residual-1iquid-renmoval cycle

Moreovbedhelreservoir 8énayqie riodivaliyhirfrasiice2 Wat@r ihfo ttloe
drain residual rinse water fromthe chanber 72. [98]
ehambere?%dunﬁg the saaksportion ebthescleawing ﬁgcbytﬂ agitate the
t he brevvl

blsaning Folliote AT thn sleavba vsie. thednectiin 40 T8p Rstiorm the
FBLvEey #eﬁ (ihSe eI HOK HEE R PeSieRitcor e

tReirpag s@iutﬁﬁf fretn &% ehapisdrhez, thb@&ferbgéetraﬁgﬁortmg unit 44,
operator (not shown in FIGS. 3-'4 and | oads a

dntdhgdravaragetdispensiggniimig Maﬂdantetﬁemstewraaganu 40.
into the chanber per FIG 7. Furthernore, where the
Fertaegaare otheomasghiae Sthinay ReBRIAMNE PEMONE litseicycles before

% ATy g e %Bﬁr%bw”cﬁégeﬁé%ﬁ%b”@%e Grounds.
Mor eover, the machi ne 30 may nove t he piston
59;9:1errbl y 7EIGS. §16ei)g lIlusiratemma@onrpffthedoe\tea*pgeutpmavmg
%nadc ine 3d J1'SFI(t).-3 3 durmg a beverage brewing cycle according to another
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 two valves, the
valve 150 and a valve 7170, and the beverage-brewing unit includes two exit
ports, the dispense exit port 90 and a waste exit port 772. The valve 170
connects the waste exit port 772 to the liquid-waste disposal unit 50 (a
conduit in this embodiment) 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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in five steps downward, with a predeterm ned time such
as one m nute between each of the steps to increase

woheo79as8k7t i e and the cycling of the cleani ngPCT/US2006/036844
Subst ance through the piston assenbly 74. In addition,
B AR, o P

& I i Ak 38"y halt the cleaning cycle if the cup
adheugh thei eperation a the)mackines 3@ is despribedtfbe bhewiter coffee,

{7, oreraticl for BB ties Pefiainga mieh ma tes ey be the same
Bsisinifir S0 AhE (RACPIERGH G RBAS N9 of cl eaning
sol nES Ehe cup. r

ol ution hernore, the display 64b
HST op of Refefiig FFIGH: G and] 160l e poeiation aptne
heySFRTRERwild hadtine 30 A g 2 nAVKabeRRRRLE Jughe
WisRiuR8EsICH sty thQhéméf?rembB@irhéﬁEbf’ id | nMiRY. Unless
periodically introduce water into the chanmper 7
dthemgse Istatechkth@stepof tife belwldestiibeddyeveng ycle are similar
agitate the_cleaning solution. After the cleanin .
& e stanrohtinbrawing M?ﬁl@sﬁﬂbﬁdta@\é&)méoﬂl@mﬂpewth FIGS.
3 30 EBRen Yorom dhideclaRB éndAingiRBs comimon to both

gﬁgﬁgggyﬁﬁggéﬁgiﬁaﬁﬁﬁﬁgﬂﬁﬂﬁﬁgh antgethe wast e-drain
hor (RSB ErIS T6 8 R 35 Sl Bt Frcs. 5
A S ORI Pod Bradlinatadhy of Y pffnIE 6175 pobidr switch
gﬁﬁeﬁlﬁﬁﬁn I PGS P04 Be 39?1,Ctﬁe':ﬂw§’ch§}1éjgbmf%ms a self-

ev [ r odi nment

erage-brew ng cycl e accor g to anothe
ohetk/nitialzatioroduring thiceftaeesisor assé@bly 74 moves into a

beverage-transporting unit 44 of FIG 3 and the »

diye- thosaengosition ifitds apt Rreadydn4ts respestive home position. -
AT Bob BB 466 SRR 1o 08 ABle GoalBRi Shoter
BerRaIDNAY B8 VN FA0ETE AR gl oqiting the
Nephitewa <t -BRPIRG Bnits0 ¥REHE beybiagifanspriify LR 44) to allow
I @%IS

I qui d-wast e di sposal unit 50 (a conduit in
rergichaia Infigquiyl in rtha Heviesaig @drarisporting rthddidispensiagsuite 44 and 42
waste exit port fromthe |iquid-waste disposal unit in
tp deainnthip psevents. residual liquid from being forced through the units 44
and 42 while the piston assembly 74 moves downward. Furthermore, the
valve 770 is in its first position (i.e., connecting the port 7172 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 to 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
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Furthernore, although it may not be explicitly stated,
the controller 58 (FIG 30 3) may control one or nore

wofod7wessiel ow- descri bed steps. Moreover, al t hougtTiUS2006/036844
QPEI AL, ON4Qf

machi ne 30 is described for brew ng

N8
off Bg" @'r'i;&i on for brew ng another beverage,
é‘l’]‘@hfigf’ i"é%b AR i PosiRg 48itd4)s amd the valverr 0 switches to

IR haSRo L &5 aisPe g e BT zgerom sheng

"agm-%g%@_cﬁj%%é%ntgﬂ gwe_rage- brewi ng cycle is

Qiscussed a another enbodi nent of the

LV ceocNtalti: GasryobyaicshgaBng ualt a8 ib thecrewine
Eha il 2 Wiftfa IS SRE R BT BRI el ha B dghed Bpewing
o Py o hd TS AWaleh et ot opiteeTeriEng Jp the

ehamherfoothg selectedvareiving ti®®. 3 - 4 and 16 - 19)
activates the machine 30 by, e.g., turning "on" a

plog3r swi t Alftel 19E BTBMWY b expil] idBn adsd

t he machi ne 30 _perq?grrrs gmsé;b%hee lLl}edﬁrgﬁ‘tgl%éﬁgQa%l or{.nbly 74
taviesupvacd to fittepiise coffessgolihsls #62Mvas thé'blewed coffee 156,
respective "honme" position if it is not already in i

ts
[1ospect i VeRRASRIRPR Fi@.”1SWtéFtHéqﬁis%ﬁ%%gg?@@i:ﬂ %t&?fé moving

I's moving into Its home position of anot ST
ppward oihe vdleevESE M into it8 sefc%nﬁ?@éiﬁoﬁ%'ddrmégé ﬂ?e exit
0

{i.e., connecting the |iquid-waste-disposal unit

pol Yhtnethaybeveragetranispgring tink44, tamchtevalves? 2@ aémains in
liquid iin the beverage-transporting and -di spensing
'&%g?goﬁq RORIIOD (o drain; this prevents residual

Iigui d frombeing forced through the units 44 and 42

M8l e t he phenothenpistomiapsembip Tasbegimswaoding downward to

Furthernpre, the valve 170 is in its first position
dispense {Bs Hsewarcolies g6 inia the supHaokEBpETIN EIGS. 3-4 and

C N0 pressu or suctLon is created in the
'Pp‘%btgﬁglﬁé]ﬁg%%g F&Q{i#@é@ﬂ@%%ﬂ@& igﬁ-he pi ston assenbly
74. [102] Referring to FIG 17, after the operator
[188Ls t he BetaringderFi&sS.13andn9, after theehiewed kaiieer 156 is
c{Z t he tor 78 es the piston assenbly 74 downward
[elTa =T Wy e[}t@lvso‘i?(zmwest lp,gckc Kdatts first position to allow residual

160 to drain from the beverage-transporting and -dispensing units 44 and

42, and the valve 7170 moves into its first position to allow residual 160 to
drain from the chamber 72. The valves 750 and 170 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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[103] After the piston assenbly 74 is in the desired
position, the valve 150 remains in its second position

wOi20/035800NnNnect i ng the |iqui d-waste-di sposal unPCTAB2106/036844

t he beverage transportl ng unit 44), and the valve 170
5§44 "becond position (i.e., disconnecting
steppoot desaribedabove inicprijdneien wﬂdn EKa8an 619 (s as steps

104 the reservqQir-a t unit 36 fjlls
bRecHb B tipven B Ingtan wiln F IS 6s 7t bmanbe ddest er
having the desired brewi ng tenperature, and the

M4ajur e of Rederingaadagr tuRBG8oflBee 10¢nmisesand cléam cycles of the
chanber for the selected brewing tinme. [105] After the
preginggmachine 20 EGlH. Sadnay he %nytasrthtbedmwngmy@twéescnbed

BN dn oriwaetas i ERsS mbvERRHE-18, anel ey e b similar to

PHD AR SRS TR Ll s PPl o MR g n

g@h}u%ohq,vﬁﬁq:@s/e].qqe transporting unit 44, and the
valve 170 remains in its second position. [107] Then,

L@Skié"?ﬁﬁegﬂg 28 P ItA §ﬂtﬁ3%ﬁé€%%§e§h@mng
HBCHIRS 3P0l £R3)S Mkl o HHibRBf b oy BIdo-Preiity tite
tbeoldingtd sptherehifodimatitof¢hs daventien Waith eefi@nce to the
noves back into its first position to all ow residual

beweragerbsewing uhiti4eobEIGBaged 1 i@ﬂ%ip(ﬁmbﬁgiraaut, the water from
di spensi ng units 44 an and th val ve

i a0 e rsayines GRY o8 s B Braifig sBamesfiam one
o R S andf SpSRhdFFIGR A RRERNL4{HBH s nozzie

pﬁ@t"%H&Nn fith 'm@ .3-9) dﬁ%ﬁﬁ@&@véﬂﬂee%héﬁﬂ%@r operihg 84, and the

eferring to FIGS

widibds yehthe iplet($e180 dv/ars eacthidked thaathedhivkples sasfehe piston

contenpl ated. For exanple, the order of the
apsembiye Idr i bwdherrapee, rdthcu@mltmaymot iecexpligitly stated, the

GanolREABAFIG: B BBnEORIESNS MANETe S e belowatesssibed stops.
R/Fdrg%vgﬁrglﬁ{cg[?gq\ fle gb Fﬁfoer%f He”ﬁ?acﬁ){e% f%e&ésoér%eed 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 7180, the operation for an

embodiment having multiple inlets 780 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.

33



P

10

15

20

25

concurrently. Furthernore, sone of the steps may be
omtted, and otherP CT 'US G / 3 BB - - steps not

Wdewmsmd above in conjunction with FIGS. 16- OT(US2E/036844

eps descrl bed above in conjunction with FIGS.

as
"&'1'2‘)' Fively 2 Ehlhded. [110] Referring again to FIGS. 16

{1114] ri ns&exiga oladen 182oMdicivimay betpanhiofigneashihecuSits 36, 38,
3) may be simlar to the brewing cycl e described
@ngb%@ et FAGe njopeas torallaw watesion the aaaewrmmt a6dto enter the

BReReinal iR it 180.RBion ey 58S o Mhare ARbidritcbtp agitate
hd %IF{L@ of W %h%é %e é}odﬂcpg ff@Q Fdre) é%éﬁ%&ﬁ%%ﬁtéw may

operation of rage- brew ng mac in

@eus8ahe milieotd Slvirbwiiefraenandrme.cycle 10
accordi ng to anot her enbodi nent of the invention, with

(A 57, R BGOSR oo SRnamber 72 v

a
E*ﬁiﬁﬁ%?”%’ P BTl T PRSP W 1o

4 %éﬁai%ﬁg B, 22, I Fistal el 4 Sy hen the
Trﬂfs&ﬁ’ﬁ\‘l’e fhtﬁ lé‘ﬂ‘oﬁ%%‘%rﬁ'bgf fsséba\?@tl‘le;%ﬂéleﬁ@ 5RbGKER the valve

an t ess ston asse

H82tdiesa®r Mamtamr@me Valvey18@bpea mnlthéltbbssmaﬂee@f, the
the controller 5 (FIG may control one or nore of

plsdob elssenmialy cf4 tseaibew@ﬂhe ilbt 480ealloves tHeofigiv othwater from the
0 {atlon of the nmac |ne 30 is described for brew ng
H@@ weprevent grepaeicifaeopr pthali sejidsHemeslogging 8 @therWIse

y be the sane as or simlar to the
ﬁﬂ@%tﬁ’@e@ﬁgﬁgéi?‘gg I n addition, although the
eration of the rmchl ne 30 is descrl bed for an
Eﬁﬂddl ment 16e ¢aftea dvbrisdbencdiavwasl tihbrewes having only

one inlet 180, the operation for an enbodi ment havi ng

[48]i pl e i Whils disp@rsiyg lbleebrewbdrcof[éd?lMRﬂi@macrmm@O may
FIGS. 3 - 4 and 20 - 22, the operation of the
whwEe gneviemans odthapistey aaswblyom@p thiaé the filtered

SR S OURHSAPREAEOB ISl or [ of tHe piston agsembly
Fé’mgh‘Pabage, ghh%hul 16 ARG BF miBPhteS e e nfdt 80,3 4

[119] Referring again to FIGS. 20-22, the inlet 180 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 inlet 180 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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and 20-22) | oads the ground coffee into the chanber
72, the piston assenbly 74 noves bel ow the inl et

W08m7[035841]7 Next a vaI ve 182 (which may be par PCOUS2006/036844

m e unit and 46 of FIG 3) opens to allow
el ~?’POF’M¥‘ﬁlé‘ ifr”élservmr unit 36 to enter the chanber
30 inchudesea |sm|alessssieeh/andrplaa§vc h@uelrw 498pa watardilletozzle 192,

t itate the njxture o nd cof fee, Fo
Bhearade iePenrEY Seotgl S Taictoe Andeeener switch 198.
swrl within the chanber 72. [115] Referring to FIG 2

N223hi | e wdther disposat enit 92 hae aohepdrring 7299 theattisecontiguous with
inlet 180, the piston assenbly 74 begi ns novi

mﬁvaua‘acm%pu ftaat wh@nttbeptpg ofthe ma@rpagsgm%_ly 74 is coplanar
e”b'wgcggggmaggm; (RO Y Falls. e ang Sgnay use

%op su w%'%m“@?%@@gggh ﬁmlgﬁF@ga ov% 4@1‘%%) to wipe
coffee glrﬁgndls'cﬂ*@thbh%ltfét@\fﬂr@m et @irstdrf agsbRbly st ahe surface

prevent ground coffee or other solids from clogging or
é2handiisto theydispiasal unito the inlet. [117] The coffee
156 is then allowed to brew. 15 [118] Wil e di spensing

(3] br eved Thef h62£7165M92 ishsa W'?hé‘%e%/ér?@é HL{bWIﬁgtg Uhﬁ 46, and

dovvnvvard nmovenent of the piston assenb

directs waterilonpitewageeresdsvéinandheatingrurfit 86. thDH%Zbrewmg
on top of the piston assenbly remain above, and thus

baﬁmerciibglaothenogeam 34\,t1k|519 noezler 92 pusddes Tiearance (e.g., 25
Ref er

ket siictgnt oy pflawithe wiphd 8k colgerdronngszed the Titer 9
ﬁi‘qﬁ“@e'ﬂ&‘% 78 a8 1 RUOWARTER AP JaRE Bifion aggembly 74

el
IS 97 Tho il s v BBl e coe

gouidoandaditation eftheclatarscoffee imikiire (WeBler Eh@wrﬁih FIG.
IS a _perspective view of the beverage-brew ng nmachi ne

28).3b6 oaexanpleg the neazienb8ainayinatde maultipe angted orifices

bTabea A LEPUIRA raglial atiam k8 & Stiaver edd: o niay héve a
SIS 14RFE LAt R 3t YPhTaméters St th8NdHie PFth R May be varied
to provide the desired spray pattern include: 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 794 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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di splay 64, the surface 82, and the brew chanber
opening 84, the machineP CT/ USOIBL/ ' 3 Db

walho7NB38730 i ncl udes a stainless steel and pl aBCTAIS2006/036844

housi ng 190, a water-fill nozzle 192, a beverage

¢8mpdnbads (8he, disppsatlnits2, codtiviler and display64188zzle 192,

that is contiguous with the surface 82 such that when

dispenser d94, lmncbiray 9@ svayichange, eadcibel maeshirse \BiOtmay be
thesrface8 an t sh Fl GS.
nhﬁﬁ%é@%@%%@@@@@ﬂ%r 2y S Bss Steand Blastic

E@ﬁ@%@%?@a offg Rl plieg, %@%@eﬁﬂbﬁ"é ofEni finifl 84 anc

e fréﬁ?o?ﬁ’ae ﬂﬁ‘é’chlﬁé%d 88 tH! §Wf§@be#ﬂb? ca[ﬂr@l%le tﬁ'éecoffee grounds

nozzle 192 1s part of the beverage-brew ng unit

foth e gistentassemiely 74 binpuiling a squeegee toward the machine
wat er - r eser voi r - and- heat| ng unit 36 into the brewin

teabibe ohaposal wnié SZpwayrie disposed ln@rzmtélexmcqirmagj@ecent to
fi Ehamirercidtiing g o il ion oe echiie a0 T8y Rpiddezany
aDL0E By G%ss Mé%ﬁﬁsgﬁ% g piston

888e@IbRA 7HAnRS HEHR MR URg 54, Miste®9kf eiﬁsﬂé'acgbf’w%?dlng only
and agitation of the water-coffee m xture (neither

shewspdut Fa4:the3nhackioe 8@ angy mclude mumpllespeatsmnd the brew
i ncl ude rrultléxl e angled orifices arranged in
ahgmﬁrr%zj(a ok n@yrhavea mugh@mﬁa@@@ﬂy, 80 that/theawchme 30

a_sin er dia et Par arre

| a
RaB e curs ShEofae STRUIBRSPBSbaOrnbe Rgching 30 may

PRI o1 5 172487 e W ik O 5 ancousty

mﬁé\ﬁtmﬁﬁlﬁéa bb@erﬁé?@élgebhéFurﬂﬁ@rn‘i@flé ttﬁé%dn“iﬁﬂrﬂ"’é‘é%m port 66

en des Ing the nozzle 192 includé the desired fill

(FIG 3)q1nafyl be coanebtecbtevhsmraherdeasizeqst€rs #) allewdlirect
the water heat | oss as the water travels fromthe

iUt iof hayerage tieeipash afisea ba[tqulmpemﬁeofdm@h%asihi@ cgpdm done via

hiecoRubThand! aten: NSiiErasTER sr0EpE iR of tge sHe recipe
Sk bRSe L S RSB OusH Frf Ot 1484 yPme, and
R ERspePisetbadie CaPtsUafag P bneUst Hof€of the spouts 194. For
example, where the machine 30 dispenses each cup via a single spout 794,
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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[125] Still referring to FIG 23, alternate
enbodi nrents of the nmachine 30 are contenpl ated. For

wexenTpBsR77t he pl acenent and design of theP C TPCTIUS300&036844
J,‘,@{tlﬁz,ﬁgw,/,,3{,“5,f.lx‘”ﬁ!d,ﬂconponents (e.g., disposal unit 52,
E " RNV D 0 T e T 'I'

C’éﬁ‘t.'r".m"r"er'""dng sp 64, nozzle 192, dispenser 194,
FRREIYing, coftRy ﬁapseé{g‘xg@,d arftanspareat Brownd-aofiesyoulist 210

r [ terial other than stai Ss
FREBohRHCh G5B RePErtBra <StautiiRoBra Y Bl aced
bet ween the chanber opening 84 and 5 the front of the
Heli ne SOTBednﬂﬂéWlﬂﬁélmbgﬂatmay drelude me phied acxyf, am
fromthe piston assenbly 74.b ulling a .
B BBERehSied StRh 3 e R Tisted iode BERy < Stmiconductor
. . . . to.th
e PRt TRfne o AR mpRESHE R AN 35 s 24 other
covel nds.n Thiglsenedn el _thd-8hl
cof f ee grounds fron':n t?gegiti]tgqoasﬁfﬁlgrggggjeéwgpyfg%rg]n&oattﬂg also
daseg iz aptioal computammicser, i nstead of including only
one spout 194, the machine 30 may include nultiple

B0Vt s, ankh dheraiory oreaibaek tha ddffda béahsm% Eﬂgﬁrﬁv inlet 208,

multi-cup capacity, so that the machine 3
and the lgsincupsad206ogfieds therbleaasens pyovides thb?round coffee

ﬁihl nﬁ@SO ga}r include multiple brew chanbers 72 so
V13 Hte RHHEAY A80can si nul t aneously 15 brew nul ti pl e
beverage recipes. Furthernore, the communi cations port

[@80] FI G 3A3 thegroend wuffeet 291 haiseee tArdugmitite &@FRparent outlet

éﬁﬁ' sters to allow direct input of beverage recipes,
taepreasrgogunib208rtakes picthras ofthergraiome coffaetdteperiodic

contrpl ganel 64 tqp. Mreover, where nultiple cups of

'ﬁ@@%@gyaﬂ%@'%gﬁ@?%@@w ©$ HEINheRe Y ore 4mage-analysis

' (VAP e L d 0 then

SHIHIRE 48 Wi 202 calue @i ing B Rio M orobug Sotee 217

thabphssd94hrdugth esuliss 21be ;

di sgenses each cup vi a@tazg\‘i’ngslbeédgg%él]?&?B%?mt}ﬁ%ozrrggﬁ{%%es for

mafionivectorsdbétivesn supcessivamnapkes, aperddtermimes ¢ 6Q6-

Cf.he first Iilled cup with a second enpty cup and to
imgnsierakfiow rate ebihe erflea @i’ samihese: vectose.ofdhecuiit 202

3Bl the, walb e T St o thE et b by
MURIYIRhg 3h€ WvbEGindendIBREI AOR BRY aRY R e crdRE E&tional area of the
outlet. Alternatively, the 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 271, 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 International
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cof fee measuring unit 202 according to a n enbodi nent
of the invention. [127] In addition to the neasuring

wanpa7/028827 the cof fee grinder 200 includes a nBCOUS2D4/036844
L S

g 9 |nd head g a whol e-coffee inlet 208

fiart %@@lVlH@Jé fhlee beans 209, and a transparent

é\:pmhnatloan@ePGJt/U&ZOEﬁQSOﬂ B\%quled\nno%pnhm 92004@, waich was
dlschar roung(a ffe 211 [128] The measuring unit
PEVIRHS *H@ @ Yé? ©&%¢; an illum nation source

such as a light-emtting diode (LED) or sem conductor

[‘a‘b’as]r a pFoeesther foragaingoit withbecaponesiatedtthas raltrolugh specific
qcﬁe?egﬁg?ravtéﬁé%ﬁ CEENERE Yers [ ie S0 dHystration

98{[{3 %g?rf]@g%b% %l%b'éhe | r%a\fvtﬂg%agglﬁglﬂgq‘go@{ﬁedspmt and

beope HFEhaninvsistidme Foersnvre, Wheye ¢esa ﬁ@maﬂﬁ/@qg(ﬂlsclosed for a
coffee 211 via the outlet 210. [130] As the ground

pafticsdavembeatgent; Hms)aﬂarmatwe meysalsoempplytolathep 10,
th asur,i ng unit 202 t plctures of the ground
@Eﬁ%ﬁ%ﬁn ﬁé%e@d'fao RPEF 'Qla Y Stgteshal yzi ng t hese

pi ctures using one or nore inage-analysis techniques,
the unit 202 can determ ne the anount of ground coffee
211 that passes through the outlet 210. Specifically,
the unit 202 searches for notion vectors between
successi ve i mages, and determ nes the twodi nensi ona
flowrate of the coffee 211 fromthese vectors. The
unit 202 then determnes the volunetric flow rate
through the outlet 210 by nultiplying the

two-di mensional flow rate and the cross-sectional area
of the outlet. Alternatively, the unit 202 may
determ ne only a one-dinensional flowrate (in a
direction away fromthe coffee grinder 200) and
determ ne the volunetric flow rate through the outl et
210 by multiplying the one-dinensional flowrate and
the cross-sectional area of the outlet. [131] Stil
referring to FIG 24, alternate enbodi nents of the
measuring unit 202 are contenpl ated. For exanpl e,

al t hough descri bed as neasuring ground coffee 211, the
unit 202 nmay be used to neasure ot her
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subst ances. Furthernore, although described as being
i ncorporated in a stand-al one coffee grinder, the unit

waQa7ass7be incorporated in the machine 30 or BAT/US2006/036844

,,,,,,,,,,, c.coffee brewer such as described in
|ﬁﬁ{*€fﬂat|dﬁai Pt ZUs A &z 3 EB 1IMI Application
NYHATTEUGRANIED 18930 filed o n April 11, 2006, which
was previously incorporated by reference. [132] From
the foregoing it will be appreciated that, although

S L s T

be ”Hé%ﬁarﬁbéﬂblgé%léttb%céfv@%‘Ilb@loﬁﬁhﬂ'é flaver Ba8earef to allow
the i nvention urthernore, where a n alternative is

thesbevermtd to beewpandcul ar enbodi nent, this

alternative may al so apply to, ot her enbodi nents even
i f no@ RipieR %%%m@/ dismosaduyithinitheshamesr pad apergble to

compr <1 ngtitel EeN8FoBBIRRSod BRLR.BE moyinadnanfrs

a flaypechiegeased to aIIOM/the beverage to brew, and a

pi ston assenbly di sposed within the chanber and

oper abl e tforcelthefilieredibeveragencut ef hhe wbanbigsrebngeovipg in a
noving in first direction, and force the filtered
bever%@@p dirgctioRe chanber by noving in a second
direction. 2 . The machine of claim1, further

conprising a controller operable to control the

movengnt ofhelfaBhRieOhf AaFAM0 fMrthdr cORforEIA 'd“éoﬁ!‘roller

claim1 wherein the chanber and the piston assenb
aperabyieitodanted].thé moVememdiithe pistonl assermbiyher e| n

t he chanber has an end and a beverage-di spensi ng
conduit disposed in the end; the piston assenbly noves

away {’,]r gnm; Tﬁgdﬁggﬁ'ﬁ%ofe&gim WheMBH RS samBerArche piston

direc ’
assembly are cylindrical.

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
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the piston assenbly noves toward the chanber end while
nmoving in the second direction. 5. The machi ne of
woleirpsas7aher ei n: the chamber has a bottom andPaT/US2006/036844

; » everage i SDE! [ ng conduit disposed in the bottom

AR ? hei! &l“ét‘ a@@mw noves away from the chanber bottom
whi | etheopiston iasseheblyimevesltoward tre chadber Botidss wieilé moving
3 s el the piston assenbly noves toward the chanber
Botheoseomind 8ingsliPRg i n the second direction. 6. The
machi ne of claim1 wherein: 5 the flavor base
conprises coffee grounds; the liquid conprises water;
and tge SOThQ rﬁQHﬁfﬂéSﬁcl&Rﬂ”’F wHerépe grounds. 7. The
machi ne of claim 1 wherein the piston assenbly

5 conpr treefiaddr base Icoenprsseobffgetgratings; oper abl e to:

filter the flavor base fromthe brewed beverage by
passi Hig ligddsenessesvediegedfdom a first portion of

2 <cobonts EPpfbriies haShPEaties SRuBUE.Cona <i de of

pi ston assenbly and by preventing passage of the solid
fromthe first chanmber 15 portion to the second

chanb@r poTheanashirehef glagnohwieseirblhe pistas assentidy comprises
first direction, and dispense the filtered beverage by
10 ﬁrfétﬂirﬂﬁ&%ﬂ@é{s@a@@ @Pefaf%!eftpl tered beverage fromthe

the. phtgbREGauiEbssahot thatrnl/ethaegE e BabRHE AR brewed

Beve é@e FrReA ia”l?rsf’go?ﬂl% oF ’ché"eﬁéﬁﬂ\cp’erté}? affirst SHASFRIEDbiton
conpri a filt assenbl
assembly to a second portion of the chamber on a second side of piston
assembly and by preventing passage of the solid from the first chamber

15  portion to the second chamber portion as the piston assembly moves in the
first direction, and

dispense the filtered beverage by preventing passage of the filtered

beverage from the second chamber portion to the first chamber portion as

the piston assembly moves in the second direction.

20
8. The machine of claim 1 wherein the piston assembly
comprises:
a filter assembly; and
a valve that is operable to
25 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.
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a valve that is operable to 25 allow the brewed
beverage to pass through the filter assenbly as the

\Vpnmnﬂnﬁﬂ$senbly noves in the first direction; PanaS2006/036844

p nt. the f|| ed beverage from passing through the
’{“ﬁ @”‘ e é’f“r‘b”*y FL the piston assenbly noves in the
secona di r &beirsachine af elaims!,durther conprisiag arheservoir operable

BRBPlD s laEiEent WY il 8 HredeMipineAqariparature, and to
P D e TR B 8 B ehine of 'claim 1.

further conprising: a reservoir operable to hold the
liquid and_to heat the liquid to a first predeterm ned

t enpefl Qt urEhedﬁacblﬂee%@ﬂaﬂu‘r dudber comprisingoper abl e
to receive the heat froLﬁﬁhere ervo

changd TPRENGRBREHKIF 0 (bTiRae A Aner §riesiahe iduld 1o a first
?F‘g‘ﬂj&b‘eﬁmé@%’ﬁ@?ﬂﬁéuéﬁ to a second predeternned

enper at ur e, 0 provi e the liquid having the

secong téhﬁj&bﬁ!@mﬂrélemlebfbwlﬁett@ @b@l@ﬂ@ﬁéatédlhqwd from
The machine of claiml her conprising: 15

tf& éesaﬂvmrotmchangettbertempetrawr‘eu ofuihe Iaqtddtfmrhdhe firek

idto afirst redtermnedte atyre; ,and a
t@%@@w@ ISMPPERIUERITD opera Predetastuned teRperature, and to

Paiee his BEO 1R, SE80% Shbuolutngl s Bpepide e
thantbeel ed liquid to the chanber. 20 12. The machi ne

of claim1, further conprising: a holder operable to
hol d a beverage cup; and wherein the piston assenbly

'S oPgh Al p L SAie S el 1 Futha Somprising” ©UP 22

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.

12.  The machine of claim 1, further comprising:
a holder operable to hold a beverage cup; and
wherein the piston assembly is operable to dispense the beverage

into the cup.

13. The machine of claim 1, further comprising:

a holder operable to hold a beverage cup;

a sensor operable to indicate whether the beverage cup is in the
holder; and
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13 . The machine of claim1, further conprising: a
hol der operable to hold a beverage cup; a sensor

woper7apss7t o i ndi cat e whet her the beverage cupPCS/USEN06/036844
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the holder; andC T/ |Ii S OS/ "XIB &' S " wherein

{.He [pEsrcH Faklk'dhbl y is operable to force the beverage

out ofvhereirctrenpistommdsenthly ihopbeateledodocem thé belerage out of
sens i ndi cates that the cup i the holder. 5 14

e chapthercand intph@ tieverag@prré'rpsifkﬁgﬁeﬁsle@ indicates that the cup

i%ﬁ}ﬁ%aﬁgﬁerhas a wall; and a heating assenbly coupl ed
and operable to maintain the wall at a

predeterm ned tenperature. 10 15 . The machi ne of
claim11, further conprising: wherein the chanber has
an opédi ngThe ki of aldiy 1, farthencoacerisingt i guous
with the opening; and wherein the piston assenbly has
a sur MeseHnhthe shapbeihas @(WEHB\%\C‘OM 0O a W pe position

cont aticait o8RRI ERL LI A wed AHESbIRPRbngain the

WallCah g)‘rédefé#hﬂﬁéﬂ t%ﬁ’fﬁé’réﬁjr@?;/ wherein the chamber

has an Opening; a substanti al flat surface

conti guous with the opening; 20 wherein the piston
assenbly has a surface; and wherein after forcing the
bever 48e olhednachinaphelgém t.Hurthies comprsiagbl y i s

oper ap) e ve into W pe pasi.tion where the

pi st oﬁ}-hﬂémeycéﬁ?\&oﬂg‘ﬂsﬁ@&%&”él?ﬂﬁ ally coplanar with

the c ' il @b i ,

e SR MR a1oES it TR RS gl

openi winerein 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;

a substantially flat surface contiguous with 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.

17.  The machine of claim 1, further comprising:
wherein the chamber has an opening;
a substantially flat surface contiguous with the opening;
wherein the piston assembly has a surface; and
wherein after filtering the beverage but before forcing the beverage
our of the chamber the piston assembly is operable to move into a wipe
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a substantially flat surface contiguous with the
openi ng; wherein the piston assenbly has a surface;

wana730s8rherein after filtering the beverage beCThst®se36844

forcing the beverage our of the chanber the piston

“4d Sy He bl e to nove into a wipeposition where
pbsitiphswhereatise ptatgnsasdenchlyi surfades isasub stanfiathy goprenar with
with the contiguous surface. 18 . The machi ne of claim
the 999@%@@”%§H%@| ng: wherein the chanber has an

openi ng; and a nozzl e di sposed outside of the chanber

adj acent to the opening and operable to provide the

| i qui dgt o ThE rRBeARRY of dBim M FurmePcBmmisiAgai m 1,
further conprising: wherein the chanber has”a wall;

and awhepeini the a:hamberctiamﬁueopming agred abl e to provi de
the liquid to the chanber. machine of claim1l

wher eBMazZ#e disnnsedipuiside @.ﬂ th% csgﬁmrt%dua@enhéo the @penmg

AbRH 3Bl P8R e EPeRthe. 20 P o

assenbly slideably disposed within the chanber and
including a filter assenbly, and a one-way val ve. 22.
The m&®hi n€Ehefmacthine &@f dlawher, durtheheongpngingonpri ses a
check valve. 23. The machine of claim2 1 wherein the
val vewhereindiienthampgr haspa ik ar@orrprl si ng: producing

oo S Ty LR b 0 s e

Bhahfyeri n @ first direction within the chanber; and
dlspen5|ng the filtered beverage by noving the piston
in a second

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, and

a one-way valve.

22. The machine of claim 21 wherein the valve comprises a check

valve.

23. The machine of claim 21 wherein the valve is flexible.

i

24. A method, comprising:
producing a beverage in a chamber from a flavor base and a liquid;
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$”%££5%2§F% "VﬂFW@@’%ﬁQ?se. 27. The nmethod of claim 24
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direction wthin the chanber. 25. The nmethod of claim
24 wherein producing the beverage conprises brew ng
woabd7@asd7n t he chanber from ground cof fee and RETAIS2006/036844
f claim24 wherein the solid conprises

wher elliefng &s0lig fron t%%@@wsgw%bwﬂpyksaa aipishoaﬁiu(ﬂ figst

: . ' e anber; introducing the
Wgﬁf'éﬁu\%'%'ﬁﬁﬁg dJ[%éﬂ—B%E;aﬁd stirring the liquid
cont ayjy
20 forFeasiE e RSl Beaore by ifio TGN Fstdi Bl fiseeon
directoniwithindheadtaendesposal unit after dispensing the

beverage. 29. The nethod of claim 24, further _
conprising wiping a solid residue fromthe piston into

i speht ng! TRATBULR} B BG4 Wisthid Hisitlaing e heerage
EURIpIRIesCIvENihg di¥fed RLBIe/¢ l‘i‘é’rn%e*??l‘tﬁﬁfg%uﬂﬂgfgr‘]fgé{gng%ater.

par anmet er; and produci ng the beverage “accor
paraneter.3 1. The nethod of claim24, further

conprjsing; electronically receiving a _ _ _
be\rrgréée gTB@ maethpchaf alaine?4 whetep teusolidcomprises residual

RSY&! B9Ss according to the paraneter.

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.
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31. The method of claim 24, further comprising:
electronically receiving a beverage-producing parameter; and
producing the beverage according to the parameter.
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