36388PCT WD 2011/ 109443PCT/ US2011/ 026754 ACCELERATED LOW PRESSURE BREWER
CROSS- REFERENCE TO RELATED APPLI CATI ON This application clains the
benefit oONVORPULIVIO$440nal Application No. 61/309, 401, 5fil @dTNweeh/01475£010,
the entire disclosure of which is hereby incorporated by reference herein.
BACKGROUND Cof fee preparation, that is, the process of producing a
beverage using the coffee bean, typically requires four basic steps be

performed: (i) the raw o@fdEEERETED ROW PRESSBREWREWMHER t he roasted coffee
beans are ground; (iii) the ground coffee beans are brewed, i.e., m xed

with hot water for a period of tine; and (iv) the liquid coffee beverage is

separated fromthe un@ﬁ@%@‘h@ﬁﬁ?@ﬁfm ﬁgﬁﬁ[ﬁr}% @é le ncl ude, for

exanpl e, adding m |k, "sweet ener avorings, and/or her ‘additives to the

brewed |iquid. T”ﬁysoalqﬂichuon Blaird§ Bheo beridie dmrrbdl,slohblleAppﬁ&ltled NefdlgHobwans are
pur chased by t user, who then perfornms 15 the renmai ning steg . Various
Nolu)

cof f eedbr é\lﬁdnéﬂ%%% efd Ogfhs q@ﬁmlwlﬁmrﬁ@f arhich pshfgehigincPipriases By rdFreBrewer s

such as dgj, d;poffee makers and French presses, to | arge comercial systens
used for pro ucing a dizzying array of flavored espresso-based beverages.
G ound coffee may be brewed in a RACEGROUNDI f erent ways that may be

categori zedintq r basi cnet hqds(asdi scussedi n 20, .
http://en. wi ki 5‘@3&5 PETRITHIOR) febiy g IHP%fﬁéPg %ﬁ‘fmgmevmgﬁ YioenBas e (1)
boi Iing, f@fn eemwhf & A€l T8I b drep@Trk Eferfdiind-a (e 306 Al idnbate vat er

over the grounds | owi ng the grounds to settle; steeping, for
exanplle, pibmﬂdn gighotmsted obiffe@baams ereagrﬁmleh ¢ini) mgum@fﬁvaibbhnsgarabfwd,

i nut bef . d f'It b d
QUi Qi no- TREERITS O RREF i bR ror Sehmard G BHG SHaYERAC the 25
ground cofs¢RRatks rBhA®e dnihintad kiduh&d. R@dh@i@ﬁal@t&ﬁs hay ivahgRs fd%k%glé%d&ﬁ@e
coffee grounds into a carafe or the like;, and (4) pressure net for

maki ng esphids soeptsasieiflaveimgswandpr pihel eddiriyesest Wéelfi’fe?]id dqaidd @78p1€}11i>s irf or ced
A T T O L R N
met hods halverevialinifgl Stepld. SHAN AR @RS brdvwihg ¥a¢ms &re KO iAGhe art, ranging from
personal brewers such as drip coffee makers and French presses, to large commercial
systems used for producing a dizzying array of flavored espresso-based beverages.
Ground coffee may be brewed in a number of different ways that may be
categorized into four basic methods (as discussed in
20 http://en.wikipedia.org/wiki/Coffee_preparation). The four methods are (1) boiling, for
example placing ground coffee into a cup and pouring hot water over the grounds,
allowing the grounds to settle; (2) steeping, for example, placing ground coffee into a
French press and waiting a few minutes before depressing the filtered plunger and
pouring the brewed liquid into a cup; (3) filtration, for example drip brewing wherein the
25  ground coffee is placed in a filter holder and hot water drips onto the coffee grounds into
a carafe or the like; and (4) pressure methods, for making espresso wherein hot water
typically between 91 °C and 96 °C is forced under a pressure of between eight and nine
atmospheres through a lightly packed matrix or "puck” of finely ground coftfee.
The different brewing methods have various disadvantages. For example, boiling
30  and steeping methods require some time, typically 4-7 minutes, to produce an optimally
flavored beverage. Filtration methods may be quicker, but do not produce the full bodied
coffee that many consumers prefer, and/or may require more coffee grounds to produce

an acceptable flavor. Espresso may be relatively quick, but requires relatively high
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30 and steeping nethods require sone tine, typically 4-7 mnutes, to
produce anseHptti mally flavored beverage. Filtration nmethods may be qui cker,
but do novoprodwe#3t he full bodi ed coffee that many con®OWaSg01poed7as

and/or may require nore coffee grounds to produce an acceptable flavor.
Espresso may be relatively quick, but requires relatively high 36388PCT WO
2011/ 109443PCT/ US2011/ 026754 pressures (8-9 atnospheres). Moreover, the

hi gh pr espusesre (& otayiRbspakleY). PMISHHSRY, B BibRPRessaRE aid@ypigligt preghdednbgh
tenperatures and pressures produce a very strong and distinctive flavor
t hat somne ste8fils @hertbe welptiyRdy highefasmperatures and presures| pipdessna ivésr srenenandappl y
to other be | e e suc s.te the 5 li ke, which may be
siniIarIyg%ﬁﬁggﬁéﬂggyﬁﬁggﬁgﬁ%mﬁggggﬁgéﬁgﬁgﬁer%fore, for a system and net hod

for brew ng cofSi@gaaashstichgiondapelly ageashdriatwildt densragdie sbenes tas aagskei at ed
Wi th brewing coffee g%ounds that are suspended in the heated water, with
the rapi dlsEewhish maydssimialy WevRdpressure brewi ng met hods. 10 SUMVARY

This summary i s hgﬁzolgiaqﬁgd,t tﬂelieﬁ}gé,quﬁ%h?c%régllngﬁétﬂ& R bﬁéew']% Q(){Sf‘aée gncﬁother

simplified formthat are furt esc ow I nt ta
Descri pt i daverdgdssthaumrainy ths beotfits ndsesudaed tvaith deswing ycofley greandsr dmt afe t he

claimed subject patter, nor is it intend to be 15used .as an aid in

det er mi ni ﬁ@gﬂeﬂéedg@o%% hg#teq Mt Nithdee ga@tﬂe g@fﬂ%@%@?wg with presyirefegitp f or
a beverage,r& ng systemis disclosed that includes a brew ng chanber, for
exanple a bl ock having a cylindrical aperture therethrough, a | ower piston
assentdly that slidably engages a bottomend of the cylindrical aperture,
and an upper piston assenbly that isp§@g¥hgfred to slidably engage the
upper end of the cylindrical 20 ape ; first actuator is operable to

nmove the | ower 1pist@AmassBMHbYide@ngiihtstiugdlal e1ddioR U hbB&HtE Yl hNGibGAkd
aperture, and a second actuator is operable to nove the upper piston
assenbl y bemwdwh aee fugher ¢rysiibddobelawidn shepPeiniled Dsesiptionn Thimsun@alygadot

position the per. .pi.st on enbl v .is di sposed above the.cyl.indrical
aper ture NG ivord iy TFHTERS Bresiti bt SRUERa L ipl MBIt 6R be

seal i ngl y veapagesaid hedeeyrhiinidg ieadcoppel theeRimA Abjet mditag ar m assenbly is
di sposed on the upper surface, and is hingedly attached to a third actuator
that is confi gd¥ BEWM &oyp feled bavsrags desng spvep it fisclgpisiethatsigeiudesea brewinge

brew ng CQEEQBG&; for example a block having a cylindrical aperture therethrough, a lower piston
assembly that slidably engages a bottom end of the cylindrical aperture, and an upper
piston assembly that is configured to slidably engage the upper end of the cylindrical
20  aperture. A first actuator is operable to move the lower piston assembly longitudinally
through the cylindrical aperture, and a second actuator is operable to move the upper
piston assembly between a load position and a brewing position. In the load position the
upper piston assembly is disposed above the cylindrical aperture and pivoted away. In
the brewing position the upper piston sealingly engages the cylindrical aperture. A
25  sliding arm assembly is disposed on the upper surface, and is hingedly attached to a third
actuator that is configured to slide the assembly over the upper surface of the brewing
chamber.

In an embodiment, the lower piston assembly defines a flow channel therethrough

fluidly connecting the brewing chamber with an external water supply tube.
30 In an embodiment, the lower piston assembly and/or the upper piston assembly
each comprises a first piston member and a second piston member that is removably
attached to the first piston member, and cooperatively defines an annular peripheral

groove. A seal ring is disposed in the annular peripheral groove. The seal ring(s),
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In an enbodi nent, the | ower piston assenbly defines a flow channel

t her et hr odg#sPdll ui dl y connecting the brewi ng chanber with an external water
supply tWwe.208010p433an enbodi ment, the | ower piston asserpryUSand/Oee754 he
upper piston assenbly each conprises a first piston nenber and a second

pi ston nenber that is renovably attached to the first piston nenber, and
cooperatively defines an annul ar peripheral groove. A seal ring is disposed

in the anmkdréford)ahapmer gdsitihe@WRiwddetheetst lhdHesond pReIBBR@beMOprior to
2011/ 109443PCT/ US2011/ 026754 therefore, nmay be positioned between the first

and secondsssimblyrfughe thsé theypde st pesdde entireiched gapr theatiameiey oldtheripeneed t o
be stretched. ov ameter of the upper or |ower piston nenbers. In an
enbodinen#%N?Hgﬁé?%gﬁm%#Eton menber defines a flow channel therethrough, 5

and the second Ipiagtedibodiidie, the €fritnsiston ndnitied |defifesod flblvoskaghdnhatthrough,
t heret hrough that fluidly engage the first piston nenber flow channel, and
an 0-r Png 8@ dhs segadiRigan dnpbre| degfigene, plurality of floyy ghanapls Jheisdyipughythat

perforate j . t i e, nf ..1he: i er
Ctch t hat TS sfielsd B HRERE R ke A oo DR L S SRR T
pi ston nephet. and the perforated plate. In an enbodinent the first and

second actuators conprises |ead screw assenblies. . In an_enbodi nent a
lever armis déf R BEEEPTRCPBR ﬁ;,%@ﬁ%q%toaﬁ&maﬂff?%eaf s “feﬁ_%nqﬁenber
I'S provi d%ﬁ’st&h%knﬁi&ﬂ%@&xstﬂabﬁ ARY ShthedsMefped thelyeeAOMEdiddl TR BE tr QMHRg
position to the load position, and the engagenent causes the upper piston

assently tpostdrbmember andethe pertornteti@lats:l | ndri cal aperture. | n anot her
aspect, a nethqod is disclosed faor producing a brewabl e beverage. A brew

G bup. havi ng. (19 “BEBPERFKGT B dberd seerHian g FRES a7 Spart P KAy ng
an open first endnaRBoditheAPEvereant Rided bh the WpkOYEion Rkhdly aspeikéy t hat
slidably engages the open first end of the cylindrical aperture, (iii) an

upper pi stspANGEEST 8 Provislod dhaiengreen tholeyer aay ap dsis Mied viFan dhanbieléngipper
piston asseublY (b 3R EHoRLANE plnGS¥ gL cal APGHLire and ol vl ed away
fromthe é&fln rica apé} ure, an&largr W hg p05|t|onp%%é}e|n Ty prer
pi st on5aspevbhyag @dhi thgkylivigapgsrtufke open second end of the cylindrical
aperture, and (iv) a sliding armassenbly configured with an actuator, the

sl i ding ar m asdenppfreieipag. &dndthefiisedistlosed] fogaradveme eyl beaeidael énd of
the cyli n%l}évg %tou%%&hllér(%’a brewing chamber defining a cylindrical aperture having an open

first end and an open second end, (ii) a lower piston assembly that slidably engages the
open first end of the cylindrical aperture, (iii) an upper piston assembly movable between
20  a load position wherein the upper piston assembly is disposed above the cylindrical
aperture and pivoted away from the cylindrical aperture, and a brewing position wherein
the upper piston assembly sealingly engages the open second end of the cylindrical
aperture, and (iv) a sliding arm assembly configured with an actuator, the sliding arm
assembly being configured to slide over the open second end of the cylindrical aperture,
25  wherein the sliding bar assembly is hingedly attached to the actuator. Brewable material
is deposited into the brewing chamber, and the upper piston assembly is moved from the
load position to the brewing position. A flow of heated water through the lower piston
assembly into the brewing chamber is initiated. After allowing the product to brew, a
portion of the brewed liquid is forced out of the brewing chamber through the upper
30  piston assembly. The lower piston assembly is moved upwardly to compress the material
between the upper piston assembly and the lower piston assembly. The upper piston

assembly is then moved to the load position and the lower piston assembly is moved to be



25 wherein the sliding bar assenbly is hingedly attached to the actuator.
Brewabl e A#tEsti al i s deposited into the brewi ng chanber, and the upper

pi ston aswortbiwyiopset3noved fromthe | oad position to the PCEMS2LPEELI on. A
fl ow of heated water through the |ower piston assenbly into the brew ng
chanber is initiated. After allowing the product to brew, a portion of the
brewed liquid is forced out of the brew ng chanber through the upper 30

pi ston asgrRPlwith feeupRWRLd RIf ThOBradaaL TRhyibérS MRY §HdidpWRMOA¥erhBlyCig TREES S
the material between the upper piston assenbly and the | ower piston

assenbl y. aq%‘éat‘tﬁpt}@éﬁmm%thérbf%@é@@lavﬂ%ﬁ@lﬁéhﬁ lewigepiston asspnblpad position and
the | ower piston g |
2011/ 109442PCT%J§§%§§?%5% t}?Dus ‘%‘ﬂ% %Shggé%ed%ay\gd%lfw?%le‘/ R

chanber. Tbgpglcogiifgeartaiapasebbffed Beahbl,&l’lg@m'det mifgilrécbtorleamvecdfﬁe Heagwabl e
material fromthe | ower piston assenbly ystemutilizing the brew

group Ps éiogree|ﬂafsBapﬁeﬁépdareodlﬁneaﬁﬁagrq}mécﬁ%ﬁﬁpsw arﬁWF of dhtegurer that
di spense %9&‘1&%% ahqgﬂaﬁml ﬁeaafn N4&fe 0&{ g{o%a r@;ﬂmﬁ@%@h&&mﬁ? E%rgﬁwte%g)gggctéd from

the hopper an I spense roun a reservolr wat er

t hat i ncl udesntarh opeﬂaeomaf thedappergthelgeimdeadt theansbreoipngfismetbiter, clentecohd er
operably connecte 8 trol operation of the hopper, the grinder, the
reservoi r AR Re %@@E]ﬁtr%fiafls't he second actuator, and the slidable neans.
10DESCRI PTI ON OF THE DRAW NGS The foregoing aspects and nany of the
attendant advantages of this invention will becone nore readily appreciated
as théOsanme becone better MEHRIPOHINKIF THEIPRAFEINGS t he f ol | ovm' ng detail ed

descri ption, n.taken in conjunction with the [ awi
Wherei b 151 GLRE e SN apha R b ko Y SRR R ab O
bever age eehd ehosy a8y lapprR€iaRUABNEE sithd Bedon®: RRS QRderitBYEBY iréience to
FIGURE 2 is a rear-left Cﬁ)erspectl ve view of the beverage brew ng system

shown in EheGiREwing detailed descriptiGuREhen itaken ip| epnjuiceon ofitht the dseompanyéng
br ewi ng system sh wn,. i .n FIGURE 1, 20 with sone outer panels renoved to

expose i nt erv%lgs corrponent S,
15 FIGURE 1 is a front-right perspective environmental view of a beverage brewing
system in accordance with the present invention;

FIGURE 2 is a rear-left perspective view of the beverage brewing system shown
in FIGURE 1;

FIGURE 3 is a plan view of the beverage brewing system shown in FIGURE 1,

20  with some outer panels removed to expose interior components;

FIGURE 4 is a perspective view showing the brew group for the beverage
brewing system shown in FIGURE 1;

FIGURE 5A is a top view of the upper piston assembly of the brew group shown
in FIGURE 4; FIGURE 5B is a section view through section 5B-5B of the upper piston

25 assembly; FIGURE 5C is an exploded view of the upper piston assembly; and
FIGURE 5D is a detail view of the upper piston assembly;

FIGURE 6A is a bottom view of the lower piston assembly of the brew group
shown in FIGURE 4; FIGURE 6B is a section view through section 6B-6B of the lower
piston assembly, and FIGURE 6C is an exploded view of the lower piston assembly;

30 FIGURES 7A-7E illustrate the brew group shown in FIGURE 4 with the brewing
chamber partially cut away, in various positions during the brewing cycle;

FIGURES 8A-8E illustrate the operation of the chute for the brewing system
shown in FIGURE 1; and



FIGURE 4 is a perspective view showi ng the brew group for the beverage
brew ng syst&mh shown in FI GURE 1; FIGURE 5A is a top view of the
upper pi swonroas®esdly of the brew group shown in Fl GUREPET/USE@GWRESSB is a
section view through section 5B-5B of the upper piston 25 assenbly; FI GURE
5C is an expl oded view of the upper piston assenbly; and FIGURE 5D is a
detail view of the upper piston assenbly; FI GURE 6A is a bottomview

of the |ower PIRGORES $EMDEYerdflatyifreReeWydbAUPdRBAW fdr blc@dRas¢mbhy) (URE 6B
Is a section view through section 6B-6B of the |ower piston assenbly, and

FI GURE 6Careprdgnce ppihdbedros¢réwientiphe | ower pi ston assenbly; 30FI GURES 7A- 7E
illustrate the brew group shown in FIGURE 4 with the brew ng chanber
partially cut away, in various positions during the brew ng cycle;

FI GURES 8A-8E il lustrate the OpeTAILED DESCRIPTCONt e for the brewi ng system
shown in FIGURE 1; and 363838PCT WO 2011/ 109443PCT/ US2011/ 026754

FI GUREY9 i s an ‘eparisPiF wilodiesnt i o RIAWIBE ¢y Henalh 26Prdanes sildr thgsyewsl y in

accor danc%\gphbn LA e 8 NesbN AR Terdnbe! & BRe RHe e PRIGY! ar

I
enbodi ment a brew ng systsem I n accordance wth e’ present Invention
wi || now hedickes dikebgatswi FHGURESr enoé 2 shéwepdrspguties envilmeimeinml | vikes miinber s
indicate |ike parts. @QGURES 1 and 2. show perspective environngental vjews
of a brewPHyV8ysVeimEY ih 25eedanwh s pree FHEBEPR: PR BPPChARA ng a

Pﬁgpgr S;g%ﬁﬂhg&&g@gﬂm?&{@hé R 160 naURIARE 2Qraf@0@ i BleHi R nGing A& 19490 i n

10 A beverage selection panel 106 is shown generally above the dispensing area 104. It is
contemplated that the hopper may define a plurality of selectable compartments
containing different brewable materials, for example different types or species of coffee
beans. For example, the beverage selection panel 106 may give users the option to select
a beverage size (e.g., 12, 16, or 20 ounces), among beverage choices (e.g., regular coftee,

15  decaffeinated coffee, tea), and/or among flavoring or other additive options (e.g.,
creamer, sweetener, syrup flavors).

The brewing system 100 may be suitable for brewing various brewable materials,
such as ground coffee, tea, or the like. Although the following discussion may refer
specifically to coffee brewing systems in places, it will be understood that the teachings

20  of the present invention may similarly be applied to other brewing systems, including tea
brewing systems.

FIGURE 3 shows a top view of the brewing system 100 with the hopper 102 and
certain upper panels removed to expose internal components. In this embodiment the
brewing system 100 includes a brew group controller 110, a power supply 112, an

25 optional flavoring controller 116 and a water heater/reservoir 114. A grinder
assembly 120 comprising two grinders 122, 124 is positioned to receive product, for
example coffee beans, from the hopper 102. The brewable product from the grinder
assembly 120 is expelled through a shared chute base 126, and a chute assembly 160.

A brew group 130 is plumbed to receive hot water from the reservoir 114 and

30  configured to receive brewable product from the grinding assembly 120. FIGURE 4 is a
perspective view of an exemplary brew group 130 in accordance with the present
invention. The brew group 130 includes a cylindrical brewing chamber 132, currently

formed with a cylindrical sleeve disposed in a block assembly 131. The brewing
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10 A beverage selection panel 106 is shown generally above the dispensing
area 104. 3BtP¢Ts cont enpl ated that the hopper may define a plurality of

sel ect ablwoconp@p44aent s cont ai ni ng different brewabl e nRCEAS2013/026764
exanple different types or species of coffee beans. For exanple, the
beverage sel ection panel 106 may give users the option to select a beverage
size (e.g., 12, 16, or 20 ounces), anpbng beverage choices (e.g., regular
cof f ee, 15harﬁ6@ralfsbeisnpésﬁdm@@ft5 &Rceil€@bffe@NEbRids AMBAGhE | @M+ ﬁgseﬁfbly)litﬁr

addi tive o t| ons .g., creaner, sweetener, syrup flavors

brew ng sy @0} ngyab@lréﬂﬁilvmﬁﬂfeérefbb%lmﬁ@f {her biswdngc %mbfrredﬁﬁt‘?érar als,
such as gr.o IIo n ssion
may ref er fsrgcgll Icafﬁf 1§e‘%weenf ;zu&:ﬁll srgf\h(ﬁ(ﬁ 5 fA‘ICIIle{g Mgcﬂaﬁlé‘t% a% }%lgﬁk Qéltfv‘éegq
under stoodiimahestalﬁest(e@ellmsngs 20 of the pr esent |nvent| on may simlarly be
applied to other brew ng systens, including tea brew n

FI GUREY3 shows ‘&askigpe @rréwswrnhlhé?ﬂla#%wdﬁaly SROsPE 20T W%FP‘Ylﬁé chapber!3202 and
certain u I t Sqerl I

crbodi mente s ngestel TTNRH IO ERRRH: GE AHERINARERICotr 4 15, fog

power suppksenibly]3lan 2 51119 pritodahert |thy sliding acontssahbler 34 lificladd @ Cagtaped

heat er/reserv rlnder sse |y 0 co rls t grinders 122,
124 is podfhil ﬁéd]h@b sl Wémaﬁot fcyidt éﬁa%w 61%%"3@ Hdan Lfﬂ?remﬂf he
hopper 10¥ran§§fé?sebécf§é@mfech9r@ dfarrﬁln?3t4@e afd ARG, a?ﬁ@%ﬂﬂ?@ gl §n@a?BP5€| led
through a shared chute base 126, and a chute assenbly 160. A brew group 130
is pl ufibedttached ¢ceidviee hon sweseamifly dAdB hé"hc éseq:amnsubmsmdmil% mnbv@lrr ed to

per spoct i VTR A S iardnd o LR FORRPISE Y Soruindabl oY g

present i Q¥RRY &&nup&?%uﬁﬁ&é%ﬂrtl@BJBloéﬁchs&dMHlyl@% An CMé icEteACahboIiRWANdhe
chanber 132, currently formed with a cylindrical sleeve disposed in a bl ock

assenbly @stllatomé% pemmgeswa@%%@mnwnmymomh 826784 etlinber

132 is po [ jve cof f rounds rinder assenbly 120
(FI GURE 3 tsgo‘grq)c%?tr%mta lge$ ertree een%mdgurl?%snsfnl)ﬁh&b%ew ng chanber defi nes

a cyl i1adr| cal \A0tHaigh b&ﬁr\éqtﬁi’edeot ﬂﬁel‘;ﬁ&seaﬂdwantﬁm feh@suatdt IdUa@NBidethe pivich a
hei ght between 2.5 i nches and 5.0 inches. 5A sliding armassenbly 134 is
slidably ép@p@%sw&qd he&@v,mr@meﬁ@a@m&ﬁﬁ%gu@@,zﬂtha%ﬁaoq%s @ehshayuy éderablyush

spent 9“’&?& se%oﬁ 1[1% d&fe‘(}ﬁdvgﬁ&f‘sr n%?eﬂ{slszﬁﬁ nC ga'e?cén X ape}d’otalti%]na In

t hi s enbodi nent I'ng arm asse S a arm 34A
t hat ext enessosstenosdert hee wirekiiedfont the M@m@omhmﬁdmeéﬁ%nsﬁ‘sﬁ:nbmg’ are
transverse edges of the C shaped arm 134A are b?vel ed. The ﬁ;m 134A is

drivably PEPALIdemEE diyeshyts (Renabih Rigbas Bewionp! el Fremalary, gengpimare

subassgnblpy, 13483 gélsgggmmﬁa%ﬂe&earl y by an act uator 134C such that the
C-shaped arm 134A is controlTably novabl e across the upper surface of the

bl ock assenbl y AlB8dvel hspechet tharilhestiated rsbidohigraemt assdrhidy 434 uatherflekBAIBycd e | ses
an electric mot or - dr ven .wor m gear .syste th a toothed .belt not shown)
That dri vASTERGHGER FERASE T Va0 e SR BadSERBYY Bgamnin fof remd Vg spent
coffee grounds, as discussed below. In particular, the drive arm subassembly 134B slides
along an upper surface of the actuator 134C, and includes a spring-loaded hinged
25  connection 134D. A portion of the drive arm subassembly 134B extends behind the
C-shaped arm 134A (see FIGURE 7E) and is connected thereto with a pivot 134E. The
flexibility of the sliding arm assembly 134 provides a very reliable mechanism for
scraping spent grounds from the block assembly 131.
The brew group 130 further includes an upper piston assembly 140 that is
30  pivotably attached to an upper support arm 142. The upper piston assembly 140 is
movable between a load position (shown in FIGURE 4) and a brewing position
(FIGURE 7B) as discussed below, and is sized and configured to sealingly engage the
brewing chamber 132 from an open top end of the chamber 132. The upper piston
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15Al t hough not required for the present invention, the actuator 134C, and

t he pi st onssgeduat ors di scussed below, are preferably configured with
encoder s Woab11stepmwn) t o enabl e preci se positioning of tIRETIHRI10026784 enent s.
In a current enbodi nent rotational sensors/encoders are provided on the
drive nmotors, and |linear sensors/encoders are provided on the drive shafts,
to enabl e precise positional control. Exenplary sensors are 20Hal | -ef fect

Sensors WabRniPgNe0 fncludes a diﬁ«)eﬁgﬂghu&gpﬂcﬂlapﬁispéiﬁed theusitwed Bevegadedi TEe ar m
assenbly 134 is the flexibility of the assenbly, which provides a very

reliabl e apperafifteresso@bhelianieseribedt inraprs\derd befant cof fee grounds, as
o scissea el ot G 8 008 LMRUPBEIOE. I RSB RLAERY 2, 0n

I
an upper surface includes a spri I nged

25 connecttheknehd4dduatéy RarfirktBadicréwessdmbiyel 4 songitBagselrtd yerdB4Bo axhands
behi nd _the C shaped arm 134A (see FIGURE 7E) and is connected thereto with
a pivof 139lEctivehe anfeRiogranmablyf dived #ithgpmelegirs a88rBi¢B 134 siriyei bds a

very rel i ablpehan spnLorgschaplngasnent AEouAaclromubhe bl ogkiagsendl y

131. The bre oup urther 1 ncludes an upper piston asse t hat
is 30 pivebadllyoBt isadispdsetobdowuthpelead upopor 14@ mnd4énfipheedu pp eecepies bah

assenbly 140. i s nmovabl e between | oad position (shown i.n FI GURE 4) and a
br ewi ng p8erEll3 ﬁnflefedbﬁeél%)engsof kit SAl Béﬁ/gﬂuglaa APPtigh ;03 Sagsed

confi gur eghd,0 48@AILLRY, Ynel}FROBislhGs g %%HF\}\%Ere&@@pi%PHbﬁ%@%%ﬁgp end
of the chanber 132. The upper piston 363838PCT

2011/ 109448R0TH WH20 it h@2E:F Sk s werghihlpymbdi0] 320 ¢d the dsadapaditiopertsieiy theutpped 41

that di spenses Lhe, brewed beverage The upRer, bl oh9ma338™R) Yol defer
access for loading brewable material into the brewing chamber 132 and to avoid
interference with the sliding arm assembly 134. It will be appreciated by persons of skill
in the art the pivotable upper piston assembly 140 reduces the height or head room
15  required by the brew group 130.

The brew group 130 further includes a lower piston assembly 150 that is
pivotably attached to a lower support arm 152. The lower piston assembly 150 is sized
and configured to sealingly engage the brewing chamber 132 from an open bottom end of
the chamber 132, and includes a water supply tube 151. The lower piston assembly 150

20 is described in more detail below. The lower support arm 152 is attached to a linear
actuator, which in this embodiment comprises a second lead screw assembly 156, similar
to, and inverted relative to, the first lead screw assembly 146 described above. The
second lead screw assembly 156 includes a lead screw 156A, and an electric motor 156B
that drivably and programmably engages the lead screw 156A through a drive belt

25 assembly 156C. A protective cover 156D is also provided to receive the distal portion of
the lead screw 156A during operation. Although, as described below, the lower piston
assembly 150 does not disengage from the brewing chamber 132 during the brewing
cycle, it the preferred embodiment the lower piston assembly 150 is pivotably attached to
the lower support arm 152, which is configured to enable the lower piston assembly 150

30  to be moved away from the brewing chamber 132. This provides advantages in cleaning

and servicing the system 100.



The upper support arm 142 is attached to a linear actuator. In this

enbodi nenttStsHE | i near actuator is a first | ead screw assenbly 146

conpri si Nyoaoligmeddgcrew 146A that is 5 selectively and pcogrsarmmd7ygs dri ven
with an electric notor 146B. A drive belt assenbly 146C coupl es the notor
146B with the |l ead screw 146A. A protective cover 146D is di sposed bel ow
the | ead screw 146A and configured to receive and partially enclose the

distal end of tihe kaRdcSGr SehBA (G | 70 AQRRE dhdiGdd aAfuidH SI6H$FEEnd ANADT €
detail bel ow, the upper piston assenbly 140 is configured to pivot fromthe

brewi ng 100t PinoPowiealy pie arpERiRieon dryidsrlow hp ehibhbey FIEIREM te pesurpad
position erein e U i > 140 is pivoted away fromthe
br ewi ng C\I’{]\Ige Og%resli%jgi?ngtlﬁgtg{lggqvgiéeg'gg?@g&%?c%lelgs for | oading brewable nateri al

into the brew MIGUREHERIShIBR aafdg tiewadfothd dppeepisenhensandiytln0f FEGEREGB1Ig arm
assenbly 134. It will be appreciated by persons of skill in the art the

pi vot aBl e shpper FPst 85rtiq8 sEnheyurPan Py aessmbhiel He thipegho pegtien @ Br o&nind
required g p : T, h i des a
| ower pi s?%(r% asséeﬁrrte)swg‘%%g %’ﬁ)z(%hefiswﬁ\fvv%ft agl‘aypg%lvtpg% egss% %1%27 %(%i\e?rhgu]g%%frjt arm
152. The Ipistar asscsitton 146 sdefinky dl Fistors Isivined aafidst cpinfongureatbet d4&eathatngd vy

engage the brew chamber 132 from an open bott end .of the chapber 132,
and i ncl ud@ l@rwggoewvg&g& @tta&ﬁﬁg RS YPPorREPPSaH™ 51 1%@;@%} Jrabven | s
descri bed 4if 10BBeodBERdte Qﬂcﬂﬁ’{g ﬂ]@epi!steﬂ"earsse%&ﬂ??@_ﬁ@. Ak Msd2id 1r@uRached, to a
| i near actuator, which in'this enbodi ment conprises a second | ead screw

assentDy Th&nesi4Ad mrdetioed &moh 4 fivetrfhedof the Arst\pesterometriber 14045 and edehdicg ew

assenbl 46 .descri b ve. The second | ead scre enbl 56 includes a
oad oot el SABRET TR aRds P TGDa ressh e an it 906 i '8 slyPEhmb y
engages t Rgorh&Ad afe h AWYedOBiktal BROUShiR: & th¥QoR&! face S TAS ARFBAInl RBE-14 is
protective cover 156D i's also provided to receive the distal portion of the

lead screwtad®a tauhs fitst apsommcother MAhovigha hal cesdes Fiineel0Band Aerinwer
pi st on assap! ¥ 488, IR8 A0l ufRRIEAE hIATLLR: Phepint: FHerber IRz dur i g

t he brew ng 'cycle, i e enbodi ‘he prston asse

150 i g5pi vied @bley fazt batkatstpistbitmeh®ept4upport arm 152, which is configured
to enable the | ower piston assenbly 150 30 to be noved away fromthe
brewi ng chanber? 1¥ond pHiten pewbpikt Anthveonfigyed tp me|vadhprdergage sher ¥1aegthg t he

system 10 ?0%8 9 CeH 0L : .SCrew
assenbl i eg“ﬁ%? S%C?%S}r{\?ﬂés?%@& ulﬁglgla gullysé' s’%}éegge%gél%séonaﬁeﬁr%{)!tl g%lgéi pi n
136 (only ranevabhy httachedts ore fisyiptseonl BembES3610A siithl @ plunalky GREstéers D43 SUr e

t he correspaondin i ston noves only longitudinally. FIGURE 5A shows a top
vi ew of tﬁ@%@%déi st/dnPlyEdbyHply chapels %X%dst@w&% the ceed PaEen on of

the upper R LN488 QTR 40 doB rtﬁ%#&ﬁnﬁéclhb@grd 51%}%15{ Bi"é{b‘ﬂ hlfddRG4b%. S{ipws an

expl oded view of the upper” piston assenbly 1 pper piston assenbly
140 defi né¥riagpi#3Don pravidag ta fdal she gbsicotiomsrwberenl d@Achanat! i49Ccemd ithpur ed

| ever ar P Pans [ie” Bro sHREN HoChiTerGina Bl eRpetiibiRectoteh | n
FI GURE 4B,p1u”i=ality of fluid paths that extend from the lower face of the second piston member 143A
to the dispensing tube 141.

25 The first and second piston members 140A, 143A define an outer annular channel
therebetween that is sized and configured to receive and retain a seal ring 147 that is
configured to engage the cylindrical brewing chamber 132. A particular advantage of the
two-member construction of the upper piston assembly 140 is that the ring seal 147 does
not have to stretch over the outer piston diameter to engage the annular channel. It will

30  be appreciated by persons of skill in the art that this allows the user of a stiffer material
for the ring seal 147 and avoids risk of plastically deforming the ring seal 147, which
must provide a seal for the hot brewed beverage and repeatedly engage and disengage the

brewing chamber 132.



10 channel 140C is defined froma front face of the first piston nenber
140A and éxt&iiding to a | ower face 140F. In the present enbodi nent the
channel MOQoimvwb4des two straight segnents and a | ar gePCalitGse@l1/02¢784 openi ng
at the |l ower face. The dispensing tube 141 is attached to the first piston
menber 140A with a half cartridge fitting 140D and O-ring 140E, to fluidly
and sealingly engage the channel 140C. A shaped recess 140F defi nes 15t he

|l ower face of tAi@effbifld Phetias iFEEHRETabl¥@Rached to thAbSESATEcbS tHRNsedBRder
143A is configured to nest with and engage the shaped recess 140F as seen

nmost cl eaisfon membagURB AsBithpHasteeerddd. P sheoeprra odigmnt the hodtpmniaes 9f

att ached I I 14 £ h Lural | . f e 143B
(i e 58t it bbb TR TSk oh ¥ BB o Rl (RBESREE o
20 menber tHA3Wvlande fpeuiogdtyd ehrgagss tawaychamnele IWE fade tdfethki se8bndipsdt@n
menber 140A. An O-ring 143D is provided to seal the connection between the

channef 140bgRd4ehelplagiizte tliﬁu%f flewidniks shapasle 143he Hhirapribrated abes 14%13C
theref ore RS }%rﬁgildéfd %il'c?f}gyﬁc&uéﬁﬁ%%éégcr%ﬁké{'MSﬁZOtr@?%Sﬁﬂat extend from

t he | ower e secon ston e tot pensi ng tube 141.
25The first and&FlGERENID phevon fragmeetasy 14O Ajiewl dBhedpbengis@n avsenddly adhid ar

channel therebetween that is sized and configured to receive and retain a

seal ring ﬂie_Af?thOFF\zli\f of éoagomsatwr e 1l g ot Ty bpicy UREY as%%%q%bf@ hanber
132. A pargidfidd ALa2AYAhAGRwIhe ERENBMIIMEIDEL GPRAT EHESdiRPNOhe FRE WRRET

pi ston assenbly 140 is that the ring seal 147 does not have to stretch over

t he oufer apnd#0R ahigagmst ®r angled nprame ntehdeahhulaarthe bpparepiston tasywinibly 340 be

iated b f ill in th hat 1t hi I h f
Sttt or iRl Porefo B¢ ATHEY sl TAPORn LD arat P Regrhg b Frtl g
def or m ng atiq40BREuRS tle Piddn W\PiveNaBBAS thepi X it 1 40 5 8t eh@iget M1 KdfelPBEWed
beverage and repeatedly engage and di sengage the brew ng chanber 132.

36388PCT WG 20elyd 3094 BRUPFUSHO1 Witzeths4ipper piston greethblyaltt@ds pheied dud i s
remvabl y kb A6RGd{ de' DR PRL LA ALCHRM bR STFONRLS LA IRIRSE 430 Wi th

a fastener S urrent € omrtace o e second

pi st onsNender add JA0B Tacsind tHRWper pistdd Rsgphtily ako ty pblot biadketomatd eatupiigges
143E that hold the perforated plate 148 away fromthe | ower face of the
second pi dONPSitiofe Apdiscusagiin mererdgtiilihelatt-e 1iquid flow to the channel s

143C. The perf 1R 4 gﬁ} J: | e
m cr o-screen f %Irlgj}er 1%3&5?];% ﬁ%t@lﬁf %gé.“?gf he1 é}ﬂ@gg‘%&@ﬁ%}sﬁépkﬁ‘ggﬁgﬁ ary
si de vi ewshéw¢ heeatipperiewp o therloassgintohyasdehtbly m5@ HeopnihveR -68; and FOGIDRBAL] t i on.

In the | oad position the upper_pjston assenbly 140 is pivoted away. fromthe
brewi ng chApteran saplofed  Hew c ot rtantlowkh RiptRRnEsseRBLY P Red They dPwao PiieR 1408

engages anQnMLHse Mddtds TEARREbiddr Asnbda SHRPENRLRLOR A8REMD! the LidQel S

noved upwardly.” The angl ed spring nenber 145 is poOsitioned such that the
fixed | evenpanrimuid 082 cEWIEREUhe fs stamnmbet geartyt imbOUGURENE,pd wbinnpl HA2A as
it engages ravel s flﬁ)% t he ang

pi st on as SEBY 20S 1S FeRRE oA PP BReYh U e ciePRek s A0kt f or
the angl edqngphig sopiPatbd #51 eNaagdsdtibemt i 8d piston member 150A with a half
cartridge fitting 150D and O-ring 150E to fluidly and sealingly engage the channel 150C.
25 A shaped recess 150F defines the lower face of the first piston member 150A.
A second piston member 153A is configured to nest with and engage the shaped
recess 150F, and is removably attached thereto with a plurality of fasteners 153B. A
plurality of channels 153C extend through the second piston member 153A and fluidly
engage the channel 150C in the first piston member 150A. An O-ring 153D is provided
30 to seal the connection. The channels 150C, 153C therefore cooperatively define a

plurality of flow paths that extend from the water supply tube 151 to the upper face of the

second piston member 153A.



15 |l ever arm 140B causi ng the upper piston assenbly 140 to pivot back
toward t heéssgsp?li ght brew position, as discussed in nore detail bel ow

FI GURE 6AveowsiopdBott om vi ew of the | ower piston assempCy/UB3@;1/0H7GSIRE 6B
shows a section view of the | ower piston assenbly 150 through 6B-6B; and

FI GURE 6C shows an expl oded view of the | ower piston assenbly 150. The

| ower piston 20 assenbly 150 includes a first piston nenber 150A confi gured

to attach to the Wi SRRy HeRFiBrd Bkove thSHRE aftd seddhd pesh MBmbegl18OAl Y 1N
FI GURE 6B, a channel 150C extends froma | ower opening in the first piston

menber 150A3Araonfpgierd foageciysam rerHa awgelering Lppthgrabgtyecen Bhatjengages dihed t o

the first pis 150A W th focartri eyl 1 .and, 0-ring
150€ to { g OB Syt hg uBe g MRENSAREE bUIA S R BTG e
150F def i néperting 13881 Aflawer piktohherebh 158 ipiedicaablyentaciiedlo0he second pistorsecond

pi ston_nenber 153A is configured to nest with and engage the shaped recess
150F, and Memnhes pdAnyith Htapis8eedd%t hereto with a plurality of fasteners 153B.

2nd f1ui di y enaSateputapd e B EARo b T R Ao, BERARGILRL WAL AR k"
O0-ring 153DGUREY WA+{7deevhd illostsealhet brewconmet3d onisolhlien shithinnebsioh 5Ehe 153C

th f ively defi | lit f. fl ths th tend f
the wat or PEUpAGPELCA S PEA NG LR HEHASoR MRePEBCORIEpi BEGh SortRer
153A  363R6PRE Y02 AIIHARTLSIHLHNRBITAGURES 7ASTIkE ikl ap3emdl Y

descri bed above, the first and second piston nenbers 150A, 153A are
confi dlr edontempetel thet dredopesatainnofaths e@impoinaugs 15 7he hervebgtsyeen 10Ravillebgages

t he brew ng, ch r 132. tignall t he secpn i st on menber 153A
Further | ABOUE A e gy F8seniabbiigs 6 BuR SkPdan o snd®s dhaln y
attached tpedifi€ bee&RRd r&fustOBntereAERP QI udd 3o the BevbASE QRREL(dD Danel 106. The
operation of the brew group 130 will now be described wth reference to

FI GURES 7Alrmatiymicats fof Pristingg eedizecyreuestrio dppora0teimplited [fer ¢xamphd wsing

portion OferBQt% lg)r ew chanber 13 L SUl WAy, AL various. stations in t he brew

everage S 1 tal communicati he brewin
cycl e. Ref BPO%I SO FIORE 4P P &r Bheel component’s  not s HSwASAne
FI GURES 7Aystémflo0, elidlekdly .(e k!, usiglRF CBhletyvRadretle tIika) of Rsingpecad ironlied t he
conponents of the brewi ng system 100 will be automatically controlled by
t he contr éViteR. arthe Bkl rel ated systens, in response to the specific

beverage req Ue?l?} 05 £AnBYs ﬁle'“%rg&z rglgg\ %d;gl og%/tﬁ)rnatgqre e%eeﬁltel)vgﬂleg‘?ﬂgﬁ%};‘oa

Alternate nmeans for entering a bev are al so contenplated, for
exanpl e usomgxnepket erdedercatfec efidar itheg gsindeemssdnaily i130.1 n Biegnaker piston
conmuni cati on W > brew ng

Bl uet oot | @FFmbby e INgRl¥engRey iﬁ%gr%%ﬁréﬁ%%saﬁ &%E@E%éﬁ e rRE,

20  of the chamber 132 by the second lead screw assembly 156. The upper piston

assembly 140 is positioned upwardly away from the brewing chamber 132 by the first

lead screw assembly 146, and pivoted to the load position, as discussed above. Brewable
material from the grinder assembly 120 is received into the brewing chamber 132.

As illustrated in FIGURE 7B, the upper piston assembly 140 is moved to the

25  brewing position to sealingly engage an upper end of the brewing chamber 132. As the

upper piston assembly 140 is moved downwardly, it pivots to a vertical orientation or

brew position. It is contemplated that the vertical position of the lower piston

assembly 150 may also be adjusted, for example to accommodate the selected beverage

size. For example, if a "small" or "8 ounce" beverage was selected, the lower piston

30  assembly 150 may be moved upwardly in the brewing chamber 132. Valves (not shown)

are positioned to close liquid egress from the brewing chamber 132, and to fluidly

connect the heated water reservoir 114 to the water supply tube 151, to initiate the flow of

hot water through the lower piston assembly 150 and into the brewing chamber 132.

-10-



FI GURE 7A shows the brew group 130 in position to receive brewabl e

mat eri al , 3f&Fclexanpl e ground coffee fromthe grinder assenbly 130. The

| ower pi swortonsweddl y 150 seal i ngly engages the brew ngPChamsben/ 02624
positioned near the | ower end 20 of the chanber 132 by the second | ead
screw assenbly 156. The upper piston assenbly 140 is positioned upwardly
away fromthe brewi ng chanber 132 by the first |ead screw assenbly 146, and

pi voted t @réfbRblyoRe waesipkdsOire i@abhitHEdSS ARV GaludioeypidliLe m@wsg' @lality om
the grinder assenbly 128 is received into the brew ng chanber 132. As

i 1| ust r at éd/on sPedURBrefemably Henqipipak pistsire i thesenpe petivignild ansk &Q) pog ithe 25
brew ng posi.t.i to s i n u g br.ew er
132 he {RiNEs SeaFRe DU 900 ke RERL AT B ety S PR EREES
vertical aoisEnisat fopother bRwebleq@sduck suth dstted. s cont enpl ated that the verti cal
position of the | ower piston assenbly 150 may al so be adjusted, for exanple
t o accénmodat e Whe Bedetted anmpepephayricsinddhe deyvired psgpsnie hap peeq proyiged. theyy g8

ounce" be TR I - : noved
pvar dl y AR InARER Ty bt MBSt PR dRaARRE R e T e T
cl ose | i quppeeigtedsisy pesmd bé shillew g atahizethe j325suendl bewihgicdhybadi3dect

t he heated ter reservoir 114 to the ter supply tube 151, to jnitiate
the flow SIS IR RTSBGGRT HErSUBRR P oY BcAe %@%ﬁsm@@a@ﬁaﬂ PN he

br ewi ng CRARES 1sk3%parcd6383RET VR EAL I LAAA3 BT KSR D 2675 rRs i £uabl y

the water pressure i's maintained at a desired value to optim ze brew ng
qual i 19 and/tbe cspesdemPrdmen@lihy peesmamvied avatpr espply dram thédentarigeeveirween 10

d 100 i g, i i nt aj , .and f |y i h f. 20-60 [
For ot  oat 3, T R Fg Seo R e Byte, ST RoPCatiRe ERE DRt Bt as
tea. SWiemndyhe wtesédneld #a0wotpsf water and the desired pressure has been

provi ded, the water supgky may optionally be stopped to Brovide a desired
time for brew Aga fimst ginbedientagrpnedd aff erPrifionpedr thongsten 1OR; the watert flew ay t
that the pressyrized. brew ng,chanber 132 although.lower in. pressure than
esnr esso NEROFE CgnrineEg Al KRREERGrifes Rl TRE it Sk DS RE
conpaned tof HEwed bavdragy shretgh \M&e%pa piR®NbISWNBY claAbIgN 406, NBC to the
pressurized. 10 In the current enbodi nent, the pressurized water supply

from the KWeReesing dgbe \di.r ands theyuylmately (lipeasidddo athge sip-eqaigfeeSEuPder |t i s

cont enpl a t e b : { 0.
RPN g T S S e L R ol
flow is resuedd ppwardly dtraugiethe laoading dhagpensi2)go cahseeth¢ modtwahbywid flosy
opened to jnitiate the flow 15 ofhgfemed beverage through the upper piston

assenbl y ¢HaH#eils vpagEsten aremgit HY WrdpditstitRynting &4l and then
ultimpely di spepsed H04d Qﬁo&fﬁion%ﬂlafn%dﬁ)&l Slifteert ﬁgl?t&'lﬁrbeggla%é %Sag'ﬂiles

alternative second node of operation, the | ower piston assenb
noved upwaeabing rhédeobrghudehtbe lprawids gre haindyenpré32d unol aftarsbe ke Hevenagd hhs qui d

flow throyal, N8 sRRe TRLSF2D BRERE Yed Woriihen lEsdl SPERSLAT, LIRS, 141
process will not be dispensed to the user. However, the system must then dispose of the
remaining liquid in the brewing chamber 132.

25 FIGURE 7C shows the brew group 130 wherein the lower piston assembly 150
has been moved upwardly part way through brewing chamber 132. In the first mode of
operation, one or more valves (not shown) redirect the flow to a drain that is preferably
plumbed into the system 100. In the second mode of operation, the upward movement of
the lower piston assembly 150 dispenses the brewed liquid. In either case, the now spent

30  brewed material is compressed between the upper piston assembly 140 and the lower
piston assembly 150, such that a significant portion of the water is removed.

Referring now to FIGURE 7D, the upper piston assembly 140 is moved upwardly

to disengage from the brewing chamber 132 and pivots to the load position. The lower

-11-



20The first node of operation will produce a different quality of beverage
than the sS&88¥id node because the grounds are not conpressed until after the
user bevewageltlassdbeen di spensed. Therefore, coffee (or PCEAS2T0M0RPORENT S
rel eased in the conpression process will not be dispensed to the user.
However, the system nust then dispose of the remaining liquid in the
brew ng chanber 132. 25FI GURE 7C shows the brew group 130 wherein the | ower
pi ston as ¥ssdbBlyNizs ibaffvedRyRardip¥@hthyt tRaplstiey appfoRuUBReRr fAwhREith
chanmber 132. In the first node of operation, one or nore valves (not shown)
redirect the uppgwsuiéaca efr Hien bloslit assemblydBér adlhy ¢rimprbsed i speet erpandy srem
100. In t ond. operati he t,n0 he.l o
pi st on asSHBE HoUTars sensdanp i AR epndh BREh FRAEHT 0%, skBe oBLEL,,
spent 30 hiewegofmt elidiak aird acenplyeskied bet ween the upper piston assenbly
140 and the | ower piston assenbly 150, such that a sjignificant portion of
VEE T i

the wafer is rdig shows piBe eYlidingg apevseeanty ddkeattep, sliding thspErsharet on
assenbly i I i j 32
ond- o vor S ASSATREE BRI dhohibell PRABAS L IRTHERCa At "ohe RRRAFTod
2011/ 109443RCHtIUS2ad 1426 Edopist on chss dnbihy spEft greuntsy edmapwarmbkijiosett h
that the piston is approximately flush with the upper surface of the block
assenmbly P3¢ a*i*h%“%@ﬁﬁrr%%%sgﬁrys patitionidoihdscdye hhefariise pﬂgﬂa sidRe @b be

renoved, audn{dhe1YPRREy Rhek O aSSRIR, Viol40uiS IOMRA roMy Bbsififle B¥nOfn t he
sliding armassenbly 134. 5FI GURE 7E shows the sliding armassenbly 134

af t er 181 i AIOYREWBA.C- shaped arm 134A over the brew ng chanber 132 to renopve
t he spent grounds.. The system 100Q.. i.hcl ude an i nternal pository. or
chute Tor the. SRErkerBrb e Mo BE BosTiPanta duermity LEkRamnar be
reposi t or YippiRsiatedONEE {1eRib1@ SIRIiNE altnh 8ssBMBHNTESL is ABR 8 lohElichfic 2EMiADDRIELY 134
may then be retracted, to return to the ready position shown in 10 FI GURE

7A. wihle gidheffeatively rewovingesticbspent graghds. hd os [exainply, dr healosenipisyon 34
w Il now be appreglated, The fl.exibl. liding.arm assenbl y. 134.{,s abl.e to
over come S0P aher el DAPHECL S BLbEhaT TR RE PRRT ™ fe b e

grounds. RedenkalPl, e thd fspiing-1b4eer hpigst @On@gaedBYD 1pOmeixt ahelsdti®e aarm
posi tion %Lli)agsgf;[nll‘glyqi?)glgetro gc%%?t gsh%\heu g\sgr l%flzjvre]ieac‘ic gdgoe]c o% tﬁe b(li—(s)lclzal;)ed arm 134A
encounters the piston. Moreover, because the drive arm subassembly 134B pivotably
engages the C-shaped arm 134A at or near the center of the arm, the arm 134A will
maintain a relatively uniform engagement and downward force on the lower piston

20  assembly 150, to effectively remove the spent grounds.

FIGURES 8A-8E illustrate the motion of the chute assembly and the upper piston
assembly 140 as the upper piston assembly 140 moves from the load position to the
brewing position. FIGURE 8A shows the upper piston assembly 140 in the load position
with the upper support arm 142 at or near its uppermost position. A chute assembly 160

25 is pivotably attached to the chute base 126. In this embodiment, an upper chute
member 162 is pivotably attached and biased outwardly (counterclockwise in
FIGURES 8A-8E) with an upper pivot assembly 161. The upper chute member 162 has a
generally inverted U-shaped cross-section with downwardly-extending sidewalls. A
lower chute member 164 is pivotably attached and biased outwardly (counterclockwise in

30  FIGURES 8A-8E) below the upper chute member 162 with a lower pivot assembly 163.
The lower chute member has a generally U-shaped cross-section with upwardly-
extending sidewalls that overlap the upper chute member 162. It will be appreciated that

in the load position, the chute assembly 160 is configured to direct brewable material

-12-



15 assenbly 131, the spring-loaded hinge connection 134D permts the drive
arm subasseblly 134B to adjust as the | ower bevel ed edge of the C shaped
arm 134A wacounoesss t he pi ston. Mreover, because the dPCYasarmosasassenbl y
134B pivotably engages the C shaped arm 134A at or near the center of the
arm the arm 134A will maintain a relatively uniform engagenent and
downward force on the | ower piston 20assenbly 150, to effectively renove

the spent sgePURdSoffee groundd GBES &Ad 8lednlly Ustor @tee bidWangmdhiamibeP32 hRhigdhut e
assenbly and the upper piston assenbly 140 as the upper piston assenbly 140

nmoves frolrevieatingiig gposids fiom baing Wedvarenily gprparkiotatless lo@piguRm tBASYdhs t he
upper piston a I i h Lt i t. he per.s 0 arm
142 at or neariﬁﬁgﬁﬁ%%%é%g?gh%BgP%ﬁ%%qpﬁg%ﬁh824§§?gwﬁfypﬁgﬁuggnyégb?%%tabIy
attached tnioviehealoothwiagdlpas ehol? Bistante,t 3 e ideadevernirm BOBUPPEfe Gfpet isi@nber
162 is_pivotably attached and bi ased outwardly (counterclockw se in Fl GURES
8A- 8E) dwi tpseaWlYIpHt engiegdtthe seidipmembsy 145aad sgids terRiv s RN 182ighhs a
generally(ﬁ%¥?56§d U-shaped cross-section with downwardl y-extendi ng

si dewal | s. ower chute nenber 164 is pivotably attached and bi ased
outwardly (coumi6DREIKvhees the uBperpiGURESe8By8HEY el thwuppe suppet amhite

menber 162 wit | ower pivot assenhly 163. The |l ower chute nber has a
Gener al | y SNeH AR poue e Bl BRe P p_&g? HPRET ' aiSﬁ@%ﬁf. S|PV Feht
overlap the PRGN &p fenthBdn dhd toMhk Ienée)%eﬁlgﬁtr Sichatigel idvat arh1401e | oad

position, the chute assenbly 160 is confi gur to direct brewable material
36388PCT Wixl2 0ie14#pt@4z8mEaY 14520 I ADIR6 1B4e ddé Hixed tood flae gfr thenapedipigat | y

and cleanly into e hrew ng chanber 13 ile event i t he, graunds from
bt e | o avsrn 0 B S BoNaRerdss Tog MhterenblemueBhulda B SEERNR, e
8B shows bb@nﬂﬁ@ﬂbwﬁi$%ﬁ& ﬁ&@ﬁﬁph&4lﬁ@(ﬂﬂﬂﬁ Rﬁ?,ugﬁﬁﬂ ﬁkpﬁﬁgkﬁamﬁlﬁﬁ8t”Dved
downwardly a short distance, as the fixed |ever arm 140B of the upper

pi ston 5 asssewly Y6340 engages the spring nmenber 145 and begins to pivot

toward an upri rientation Fl GURE 8C.sh t.he per_pi ston
assenbly 140 mﬁ?ﬁLﬁ%%ﬁgp%g SsHS@BPPﬂaPﬁfﬁﬁéﬁﬁ%$%%9ﬁﬁP?EEFH oREF g SPRPT
brewi n§ pashtli4@movielowppardlpias taaditiasgaiifhicel 4hehapeppd@hadsdmbly ed hhowar ds

an upright orientation due to the engagenent of the fixed | ever arm 140B 10
with the $8W Rigoteeipan updght prsisiop; xd thie dixed joper pym dd0B gngages @stasr 1¢hen upper

25t SSSRTh MRt AR e Tl Al
t he bi as diirthidne pi vot assenbly 163. FlI GURE 8D shows the upper piston
assenbly 140 WiFtI(EUth]EleSEIZJ ElPoevxEs tﬁg ngerrtpiston assembly 140 with the upper support arm 142

20 moved downwardly to the brewing position wherein the upper piston assembly 140
sealingly engages the brewing chamber 132, as discussed above. The spring member 145
is forced out of the way by the fixed lever arm 140B, against the bias of the spring
member 145. It will be appreciated that the reverse kinematics will pivot the upper piston
assembly 140 to the load position when the upper support arm 142 is moved upwardly.

25 FIGURE 9 shows a hydraulic diagram for an embodiment of the brewing
system 100, showing additional optional aspects of the system. The present invention
will typically be implemented in an automated system that preferably provides for user
selectable parameters. Therefore, the sensor information and various control elements
such as the heater, valves, display elements, and the like will typically provide data to an

30  onboard computer or control system and/or receive control signals from the control
system. The computerized control system would typically include a processing unit,
signal generating and receiving components, memory elements, and the like, as are well

known in the art.

-13-



15 arm 142 noved downwardly an additional distance. The upper piston
assenbl y 24®&Pflas now pivoted to an upright position, and the fixed | ever
arm 140B wagagewos3st op 165 on the upper support arm 14PCTiseeh/ope7éyent s
t he upper piston assenbly 140 from pivoting further. FIGURE 8E shows the
upper piston assenbly 140 with the upper support arm 142 20 noved
downwardly to the brewi ng position wherein the upper piston assenbly 140
seal i ngl'y engaggshit henHoHaWéM Gh& Rak edntel3 Zhrodsh diveaUSERAIBRRYSem DO, &RT i NY
menber 145 is forced out of the way by the fixed | ever arm 140B, agai nst
the bi as @fatineudpp cheskmatiset021ta previent hickfloweanghpmenid vatyet2Rat A Piesyuss er se
ki nematics_w { VO he, upp i's senl 40 t e agd .posjtion
when t he Eﬁléirtgrs%ﬁgpo%?& a?lr?]“}i4 elteg rr%(\?/g;dg%pv\g;r% (‘:f%/df.% ZI?SE%%%JF@OQ%SC ho%iét%fé
hydr aul i ¢ reNea@idieafedn 14N widho thcieies of ifitBmabrhewdngg efysdne M 400, ThbowhtBg
addi tional optional aspects of the system The present invention w]ll
typi caPl y reservoiheates Al ds i S9nHEUSE Witk rsuHag seatart RAE qmEPkr A8 FXPRRIGI Hes
for user SEhEGLAR! 6roBROITELEES 1ovINBIOBE 012 ark et SATOLWIAN OLABY AL GA:
vari ous control el enents such as the heater, V& ves, \a/ISp ay elenents, and
the |i ke walve 2tlgphayabt yprovided te pdatia dispeaing30f honbasr dicotiputvghowrgadont r ol
system and/ or cei ve contraql signals frolgl he control s%%tem The

y B

r si g

conput er i 7¥gue erlafr:wsyg%m%umgf%i@a? iherdiRple 0 grod 4ol T dnitee
signal ge i b M) , : i ke,
2 nre el TR o e s R T s B TSI ot

I n thil8 erpddimepangidrevalet 226 wrtdni®. t hrough a water filtration system 200,
and may include a check.val ve 20 o _prevent backfl.ow and ual val ve
204, A pr ossur ST EgA B Sso8eERd Prath s SRe o SVl ala T dthelh of
the water cbﬁ‘@ﬁla%gi pdhsat 204 b syrhblebk DI ioslemiaa with BleNréwheadidadigicement

114A. The water 5 reservoir/heater 114 is configured with suitable sensors
and contr @Kol t¢ gkspexsnplte the carfestthpuothepreobeinel.0, Avateass vavel3pnslyeb@12,
and high Limt . switgeh 214. A hot er _valve 216 may..be provided to permt
ai spengi ng BRI BN Bt e P Rt RRbuBR PRE b e o
130. Asbr gwnifedaue gty Sf Operabdliguitl ds Got aiperel, Wat@thet @ thsellod vorg e p
130, and may further ensga e a water gauge 220, and pressure relief valve
224 10w t Rrvingxpgupdienh Z/gqu@eziW%ropbﬁtqylr asssmbly 150 afigr shhirenriag the aiser

t 13Q . | Gt f d troll abl
pumpea 235 L7 Sy BoR R B s 3heploei, UL NGt MR IR A2 P oe i qui

prior to di spersr nbe tabothdegaipabe, BOwlr botdpprectastt shaneahe cAribythapsefoatd/e 236

may be engaged if no flavoring was selected. In the first node of operation
as di scusS¥UCRIBYEICSH 018 1@%3?%&9%%%@%@%@@&& i taipedpgth
di spenged heBpl wafh Rfferih tl%lﬁ)gﬁ! t'l@@o,&ér%‘i@t&rh&‘ss&h 139 ¢ BRMREOMIFZhOY el | over

pi ston assenbly 150 after dispensing 'the user beverage. This liquid y be
di rect ed tcbarabalrld2n andr bregiedt higuidr @kningakhreugh?2he upper fHston t isermblyvidO.
descripti rec

0, it will be app iated that the currently pre erreﬂ] ystem
or ovi des. P4 MgbiRiETER ErPEOgR SPRECDE SPRG OB s Ta3NE i Tl i
initiated swhibhtforward changes, the present invention may be practiced with the liquid flow
proceeding in the opposite direction.
25 While illustrative embodiments have been illustrated and described, it will be

appreciated that various changes can be made therein without departing from the spirit

and scope of the invention.
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20 heated water entering through the | ower piston assenbly 150 at the
bott om of @& Tbr ewi ng chanber 132, and brewed |iquid exiting through the
upper pi swonotswesadl y 140. Al t hough not preferred, it wrCI/useoiappesent to

persons of skill in the art that with straightforward changes, the present
invention may be practiced with the liquid flow proceeding in the opposite
direction. 25While illustrative enbodi nrents have been illustrated and

described, it will be appreciated thajmagg ous changes can be nmade therein

wi t hout departing fromthe spirit and scope of the invention. 36388PCT WO
2011/ 109443PCT/Tbszotbpdopansat theApwgstion in whitheareesbehi YPeproBerf ot Pévileggént i on

in which %pad%xggl%sdeyige(pgsof%ﬁg%x or privilege is clained are defined as
fol lows: I A"BYew group conpri'si ng: (a) a brew ng chanber

havi ng an upper surface and a cylindrical aperture with an open first end
and an open seqond eNgew oroup comprisind:®) @ | ower piston assenbly sized and
configured to slidably engage the brew ng chanber open first end;

(c) a first act uator(a)att@cmebiﬁ%) chﬂ_ﬁbéroh\@\ﬁn%)iaﬁt Opped Seeatd Yindnd copgdrRiAl e to
nove the | ower piston assenbly Tongitudinally through the cylindrical

aper t ure; aperture with an opefl fir@Rndpp®tin Ppesit boraisadbl y si zed and configured to
sealingly engage the brew ng chanber open second end; (e) a
second actuat or att dlbhed atloweheistppeassepblyt Oredasskodifigusmdtoogieinblyl enghge nove
t he upper piston assenbly between (i) a |oad position wherein the upper

pi st on asdentreyingschdinbpospen fabiownd; t he brewi ng chanber and is pivoted away
fromthe brewi ng chanber, and (ii) a brew ng ?OSi tion wherein the upﬁ)er

pi ston assenbly seal®ngl y f&ngaeieason sachadeini the) lareaphden assembly and operable

to move the lower piston assembly longitudinally through the cylindrical aperture;

(d) an upper piston assembly sized and configured to sealingly engage
the brewing chamber open second end;

(e) a second actuator attached to the upper piston assembly and
operable to move the upper piston assembly between (i) a load position wherein the upper
piston assembly is disposed above the brewing chamber and is pivoted away from the
brewing chamber, and (ii) a brewing position wherein the upper piston assembly
sealingly engages the brewing chamber;

H) means for pivoting the upper piston assembly away from the
brewing chamber when the second piston assembly is moved to the load position;

(g a sliding arm assembly having a scraping arm slidably disposed on
the upper surface of the brewing chamber; and

(h) a third actuator operable to move the scraping arm across the upper
surface of the brewing chamber over the open second end of the brewing chamber

wherein the scraping arm is hingedly attached to the third actuator.

2. The brew group of Claim 1, wherein the lower piston assembly defines a
flow channel therethrough fluidly connecting the brewing chamber with an external water

supply tube.
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(Omeans for pivoting the upper piston assenbly away fromthe brew ng
chanber whiertP¢The second piston assenbly is noved to the | oad position;

(g) a sl ivwpnrgriamopd4assenbl y having a scrapi ng arm sl i dablrgTdiSspasedson t he
upper surface of the brew ng chanber; and (h) a third actuator
operable to nove the scraping arm across the upper surface of the brew ng
chanber over the open second end of the brew ng chanber wherein the

Ser D 21 L5 gl LSRRG B O IO B o

of daiml, whérein on asse

t her et hr oygf)f }%Htioglrﬁ{en(f%?gﬁ&taisg&nh stBh G rﬁﬂ@)’@%hoﬁ‘aﬁl? aftAcHeY 16 ftAfiraNat er
supply tube.  36388PCT WO 2011/ 109443PCT/ US2011/ 026754 3. The brew

group of Gi@bdimembwherein the | ower piston assenbly conprises a first

pi ston nenber and a second piston nenber that is renovably attached to the
first piston nenber. 4. The brew group of Caim3, wherein the first
pi ston nenber and t Hdeslgeangropp sifoQlairabevheediophe dirktv pispondebmber and amnul ar
peri pheral groove, and further conprising a seal ring disposed in the

annul ar pse¢opdepiston gnoober, coshemtiely tdefing @al armuhg pesipbonf pgovedardofuséat | ngl y
engage the brew ng chanber. 5. The brew group of daim1, wherein the
upper pi stcompasisgrireyl iwenpspased imtheianstlapperipbaraingrdsee, whereinithe seal siopéd t o

t he second actuator, a second piston nenber that is renovably attached to
the first cppidgused tpeseplangly epgage theshrewi® <ha®bpid pi st on menbers cooperati vel y
defining an annul ar channel, and a ring seal disposed in the annul ar

channel . 6. T rew grou f.daimb5, erein.the fir i ston
rorber def i nes Sa. 1 G AN AL P B QUBHEAHA Cos Pt pBbt S R Rber
conprises a.plurality . of .flow channels therethrqugh that fluidly, engage the
Firot pi sk Bl efg sk K GRANG e LBREAILGHRY haBh s e 2P
wher ei n t@?r&ﬁ&%ﬁlypé{&tcﬁéh A5 BRIy &%%%b?r?%hﬁs‘?%n& sALFBENSHA IndritRs ¢ hat
seal i ngly engages “the tirst pi stoh menber ¥Tow channel .

cooperatively defining an annular channel, and a ring seal disposed in the annular

channel.

6. The brew group of Claim 5, wherein the first piston member defines a
flow channel therethrough, and the second piston member comprises a plurality of flow

channels therethrough that fluidly engage the first piston member flow channel.

7. The brew group of Claim 6, wherein the upper piston assembly further

comprises a dispensing tube that sealingly engages the first piston member flow channel.

8. The brew group of Claim 7, wherein the upper piston assembly further
comprising a seal means disposed between the first piston member flow channel and the

second piston member plurality of flow channels.

0. The brew group of Claim 7, further comprising a perforated plate attached

to a distal face of the second piston member.

10. The brew group of Claim 9, wherein a distal face of the second piston
member is configured with a plurality of spacing members such that a flow path is

defined between the distal face of the second piston member and the perforated plate.
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8. The brew group of Caim7, wherein the upper piston assenbly further
conpri si ngegrSeal neans di sposed between the first piston nenber flow
channel awo20he108a3ond pi ston nenber plurality of flow eoansed1/026754 9.
The brew group of Caim?7, further conprising a perforated plate attached
to a distal face of the second piston nenber. 10. The brew group of
Claim9, wherein a distal face of the second piston nenber is configured
with a plurality of j r§..Su X f i £l

betveen ¢ he-di Sl FIRaTsY HHE Soeondt b whaan Be iR ichRt e inlifel Ao
plate. 3 2011/ 109443PCT/ US2011/ 026754 11. The brew group
of Clain1%%%§E§%g¥§&the first actuator conprises a |lead screw assenbly.
12. The brew group of Claim1, wherein the nmeans for pivoting the upper

pi ston assenbl Y2conameSswagbey &F @b NwhbRi BRemeRisStR piAGERMMkYuppad a
fixed spring nenber that engages the |lever armto pivot the upper piston
assenbly sstérhasseippBr cddmEises a ds&e atrh Yoni the MPpehitton hkwenbdaahdegixed 8pring

13. The brew group of Claim1, wherein the brew group is configured to
retain a Imanpbed thort esgageethodéwearm 10 ppst theampderliiQop assgmbhers théiepirewtgr oup
is brewing a brewed |iquid. 14. A nethod for producing a brewabl e
bever age @oweprblsisngoveddo dtedpad pdsition (a) providing a brew group
having (i) a brewi ng chanber defining a cylindrical aperture having an open
first end and an open second end; (ii; a lower piston assenpbly that .
slidably engagds: t hdhgpesw grqugtof Ehdnot. wheeeis (he hiawisseup igsentighied torefain  an

upper pistqn assenbly novab bet a.load position wherein the u r
o on” asediid Prou iuean! Gadeand 1O Byt Rade REspres TRt O aHaL g VOPal avay
fromthe g%jindrical aperture, and a brewi ng position wherein the upper

pi ston as Hﬁky seal ingly engages the open second end of the cylindrical
aperture; and (iv) a sliding armassenbly configured with an actuator, the

s1iding arm assgibl v Beind ihonbhedula, giei&%ggggao&l@ﬁ%%&lﬁss geand end of

the cylindrical aperture, el n the sliding ass I ngedly

attached to the act g@t Of jproviding a brew gibB) h‘ﬁ@ﬁl@_(ﬁ)@bl‘éﬁ/@@%’ cRite@efas@l y in
the | oad position, depositing a brema%le material into the brew ng chanber;

(c) novi ngylild@icdpP@sditupd Bivaie & SEDfidst bl hitBadbeM fgomDEd; (N4 lower piston
(d) initiating a flow of heated water into the brew ng chanber to produce a
brew ng praessaiblethaetlivably ch@agsitle apra fiO0endsif ghe cylindrical aperture; (iii) an upper
piston assembly movable between a load position wherein the upper piston assembly is
disposed above the cylindrical aperture and pivoted away from the cylindrical aperture,
and a brewing position wherein the upper piston assembly sealingly engages the open
second end of the cylindrical aperture; and (iv) a sliding arm assembly configured with an
actuator, the sliding arm assembly being configured to slide over the open second end of
the cylindrical aperture, wherein the sliding bar assembly is hingedly attached to the
actuator;
(b) with the upper piston assembly in the load position, depositing a
brewable material into the brewing chamber;
(c) moving the upper piston assembly to the brewing position;

(d) initiating a flow of heated water into the brewing chamber to

produce a brewing pressure between 10 psig and 100 psig;
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36388PCT WD 2011/ 109443PCT/ US2011/ 026754 (e)stopping the flow of heated

wat er i nt o3#sHE& brewi ng chanber and allowi ng the brewable material to brew

t her eby pwodotimgi4a brewed liquid in the brew ng chanbePCT(IBRanm2e7§4 a
portion of the brewed liquid out of the brew ng chanber; (9)
noving the | ower piston partially through the cylindrical aperture such
that the brewable material is conpressed between the upper piston assenbly
and the | ower piston.ass X i ng t per.  pi

assenbly to the Ioagwposggghﬁgthefb“/Ofhema{Q%KggékﬂgeﬁﬂgNﬁgﬁg?nﬁké%%ﬁ

t hrough t ' ' LhT i L L@ i o i h the
open secoﬁgogﬁghg?B%ﬁg%géﬁﬁﬁggﬁgg#ggggggﬁﬁg?ggﬁgypﬁ&ﬁﬁhlﬂﬁkymfhg?%%éé g the
sliding arcm@sgenbly over the open second end of the cylindrical aperture
to renove the brewable nmaterial. 15. The met hod of C aim 14, wherein
the step of forcing®he Bsewpd pdras 6f the GrevidagidaieyitRy tie@ewely dhémber;
acconpl i shed by slidably noving the | ower piston assenbly through the

brewi ng chanber. (g)  Tfovidhehenotvhodiswh @rdaalm thdoughthrae elindrivel sjeerof
forcing the brewed beverage fromthe brew ng chanber is acconplished by
reinitiatisngh thhetht boawable ime@tields wampressadt etwéra the eppangistéraadsembly and the 17,
The nmethod of C aim 14, wherein the upper piston assenbly further conprises
a channel lewerrastpn awsgibbhat is fluidly connected to a di spensing tube, and

wherein the brewed Ijquid is forced fromthe brew ng1 chanber through the
di spensi ng t ube. (h) moving the upper piston assembly to the load position;
(1) moving the lower piston through the cylindrical aperture to a

position substantially flush with the open second end of the cylindrical aperture; and
g moving the sliding arm assembly over the open second end of the

cylindrical aperture to remove the brewable material.

15. The method of Claim 14, wherein the step of forcing the brewed liquid
from the brewing chamber is accomplished by slidably moving the lower piston assembly

through the brewing chamber.

16. The method of Claim 14, wherein the step of forcing the brewed beverage
from the brewing chamber is accomplished by reinitiating the flow of heated water into

the brewing chamber.

17. The method of Claim 14, wherein the upper piston assembly further
comprises a channel therethrough that is fluidly connected to a dispensing tube, and
wherein the brewed liquid is forced from the brewing chamber through the dispensing

tube.

18. The method of Claim 14, wherein the brewing pressure produced is

between 20 psig and 60 psig.

19. A system for producing a brewed coffee beverage comprising:

(a) a hopper configured to dispense coffee beans;

18-



18. The method of C aim 14, wherein the brew ng pressure produced is

bet ween 20%8¢lg and 60 psig. 19. A system for producing a brewed
cof f ee bewenageiogaapri si ng: (a)a hopper configured to dipsparss@indtfee
beans; 36388PCT WD 2011/ 109443PCT/ US2011/ 026754 (b) a grinder
configured to receive coffee beans fromthe hopper and to di spense ground
cof f ee; (c) areservoir of heated water; (d) a brew

b
group comprising (i)y,a tLeganﬁgré:olﬁ gPl%dtQ?e‘ééf%g cBffec Bay f@%&@%gp%ﬁg?&‘fol )

cylindrical apertur open rst open secon

| ower plsg> g@ky ed and configured to slidably engage the brew ng
chanber gﬁ ?§§§t eﬁ: %Iii) a first actuator attached to the |ower piston

assenbl y and oper ablg toaqgﬁﬁwﬁp&qkﬁwﬁﬁNggﬁton assenbly longitudinally
t hrough t he cyllndrlcal aperture; (iv) an upper piston assenbly sized and

configured to sealingy engagesbhe chbngmiing (DhareRingOERMIBEGaNdg @Adipper) a
second actuator attached to the upper piston assenbly and operable to nove
t he upper spifsteammdas sdiralriyalogievwesnwah lao aghep distt dndmndiver &ien sebendugpieriipd st on
assenbly is di sposed above the brewi ng chanber and is pivoted away fromthe
brewi ng chewmtygrstamdssemblyesitadgpndeenfigwed whaidebly enhegautpp brevpig tlomtzs sperbl y
seal i ngly engages the brew ng chanber; &VI) means for pivoting the upper

pi st on asdesHsng; @iy fifst aetiataeatbickod h?gthé eieraristamassembly ansceneerbls ot mave
assenbly is noved to the | oad position, é% a sliding arn1assenb|y havi ng

a scrapi nghealones |W%@bﬁve@b§fp¥9§éwucbﬂa%@r%@ e syhndyical al?ertuﬁﬁ‘e By @wmer
across { hebaretbpy see! and hatgie -t%Sgéﬁghaﬁsﬁé’a&s”‘é%%b%%%%é%%@@s% RBEnd of
third st Riegengny YRS ack Mo LR Bt ThichauORae ot bR Gt
the Tiret Moo isber %Zﬁéfé‘ionﬁnb‘?it%ﬁf%?"*? Ekp ph28of kgD ok Qﬁogefio%‘frp o

sel ecti vely AR dis@sO Robveahé B wiR ChddiGerRhEW Pl ofRBITRE froif RS Brelite

brewi ng chanber’, provide heated water at between 10 psig and 100 psig to

the brew rgaahagr, b gcbogi@@ﬁ%eeelm&vmef pidton ths Sty EhginbR QiR s Ghanber .

20. The system of Caim 19, wherein the |ower piston assembly conprises a
first pistagwingndhambandvd seaefdr pixstiap therdpper piadn bSe@bRf hghy €ebni ehde

removably attachable to the first piston nenber, wherein the first piston
menber andréwieg seaobet when the second piston assembly is moved to the load position; (vii) a
sliding arm assembly having a scraping arm slidably disposed on the upper surface of the
brewing chamber; and (viii) a third actuator operable to move the scraping arm across the
upper surface of the brewing chamber over the open second end of the brewing chamber
wherein the scraping arm is hingedly attached to the third actuator; and
(e) a programmable controller operably connected to control operation
of the hopper, the grinder, the reservoir, the first actuator, the second actuator, and the
slidable means to selectively deposit ground coffee into the brewing chamber, close the

brewing chamber, provide heated water at between 10 psig and 100 psig to the brewing

chamber, and dispense a brewed liquid from the brewing chamber.

20. The system of Claim 19, wherein the lower piston assembly comprises a
first piston member and a second piston member that is configured to be removably

attachable to the first piston member, wherein the first piston member and the second
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36388PCT WO 2011/ 109443PCT/ US2011/ 026754 pi ston nenber cooperatively define
an annul arsegidnnel t herebetween, and further conprising a seal ring that is
r et ai ned wo 2bheé1osd¥aul ar channel . 21. The syst em ofPCUWRMIOY750her ei n
the | ower piston assenbly defines a flow channel therethrough fluidly
connecting the brewing chanber with an external water supply tube.

22. The systemof C aim 19, wherein the | ower piston assenbly further

conpri ses tcy}@trlg‘{]ml?e}l%lg%o\o{)eltaﬁgg i_?é’f‘ines iy %@I%a)f . %ﬁgﬁgeg}egevt\{el&e%h fa'lr%g‘é‘%ru?ﬁ%fme'

ext endi ng rou wer pl' on asse ng cha and the

upper pi st.gn ASSENREN dnd"hA1GL EARRS fhSRSathufr2RGMRI NG tube that sealingly
engages a Segon§§EFOMI51tﬁ ex?%n%?%b t ?oﬁ%ﬁ tﬁgéupper pi ston assenbly to
t he brew ng chanber. 23. The systemof Claim 19, further conprising a

pi vot abl e chut ejasseamlsystelafof iliieh B, waeiily tHdo®BepittaatasdefbFPAi@y Ay O
recei ve the dispensed ground coffee, and an output end that is disposed
over the khawehghebrardugh fWidly ¢dndestpRethepbrelviiy asseoebwith anidxtdrig woad
posi tion. 24. The system of C aim 23, wherein the pivotably chute
assenbl y isspdyaged toward the brew ng chanber, and further wherein the
upper piston assenbly noves the pivotably chute assenbly away fromthe
brewi ng chanber when the upper 8iston assenbly noves fromthe | oad position
to the brew ngZ2gosi thhgnsystem of Claim 19, wherein the lower piston assembly further
comprises a water supply tube that sealingly engages a first flow channel extending
through the lower piston assembly to the brewing chamber, and the upper piston
assembly further comprises a dispensing tube that sealingly engages a second flow path

extending through the upper piston assembly to the brewing chamber.

23. The system of Claim 19, further comprising a pivotable chute assembly
defining a receiving end that is configured to receive the dispensed ground coffee, and an
output end that is disposed over the brewing chamber when the upper piston assembly is

in the load position.

24. The system of Claim 23, wherein the pivotably chute assembly is biased
toward the brewing chamber, and further wherein the upper piston assembly moves the
pivotably chute assembly away from the brewing chamber when the upper piston

assembly moves from the load position to the brewing position.
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