METHOD AND SYSTEM FOR MAKI NG AN ESPRESSO BEVERAGE FI ELD [ 0001] The present
di scl osure generally relates to a nethod and system for preparing an
espresso whabioasvmBvi ng ef ficient conpressi on whi ch maxiPOTAB00806T2a€t | on
and i nproves taste. BACKGROUND [ 0002] Espresso is a coffee beverage brewed
by forcing steamor hot water through ground coffee. Espresso is typically
of thicker consistency than drip coffee, having a hi gher anount of

di ssol ved sol i METHOD ANIDLSYSFEMEF QR MAKING A ESBRESSO BIRYERAELT vi ng si ze
that is usually nmeasured in shots. The typical comercial autonated
espresso machine is designed to brew gggdpubl e shot (about 12 grans to about
18 grans of ground coffee brewed with about 1.5 ounces to about 4.0 ounces
of water) of espresso as this is the predom nant product required fromthe
machi ne. V\hen pHHWALi ngha pirse| dscdssre gsneraldy rebaiesolouss Meliod LAeH safieredp esso
machi ne, 4 zed
force whi c %p(rglg%]?orﬁ’g&t(ﬁghogr%%gcgﬁ'g@ ci%n re%HQ* ?\&)kﬁqﬂ% é\/\1;1'%)gfd&ll[gsdthe

f orced t hr cmdlmproeespasek of ground coffee at a high tenperature and a high
pressure to formthe espresso. %&k@*é@ hat the typical automated
espresso machine is designed to p e shots of espresso, a single
shot of espresso (about 6 grans to about 9 grams of ground coffee brewed
wi th about 0. 75[@#2Fes Espressbdsit caffee bmc&s bodfwedityefojcingsstednt en hpreateiced by
preparing a double s of resso. and car.di ng hal f of ul t ant
bspr 6550. HCGH! Erul 6utns EETisa ) herakoss et Sonsimey B o ETRF cult 1o
provi de a oRbmEStEMer amduRtfalissbivey sidpihidip dobfee HhercREN €siEMe nadiiced by
an espresso nmachine for both single and double shots. 5@50004 Because

espresso cOPMEE SHedlAlcx YoM 1Y MGASITTe & howi HiF ried surBewi fueTriehespiotess,
shot pr OdU%Acﬂﬂle x{dé&‘ ngéfooio%éw UbLMTBLIRA (ﬁy%l?tr ESSOmMBCAHRE! 8 &b Biegro&rﬂie ground

coffee to be npressed or "tanped” to provide adequate Tesistance
to the wat e:uofﬁ:d brwemnth@h@utdrﬁacbune@ﬂpeém %wnpmftme%espreX@wStﬂam wher e
the pr Ocesﬁh pre Xt1rnaan tp'rc()) ﬁe Sifkd rggcﬁiﬁnre I\ﬁhen ;')A(Q)dl}c?ngprg bge shdt hil gh
pressure tanp (B opti pre-

espresso using such an espresso machme 12 to 18 grams of ground coffee are subjected

to a pressurized force which transforms the ground coffee into a firm puck. Water is then

forced through the puck of ground coffee at a high temperature and a high pressure to

form the espresso.

[0003] Given that the typical automated espresso machine is designed to
produce double shots of espresso, a single shot of espresso (about 6 grams to about 9
grams of ground coffee brewed with about 0.75 ounces to about 2.0 ounces of water) is
often produced by preparing a double shot of espresso and discarding half of the resultant
espresso, which creates waste and increases costs. Thus, it is difficult to provide a
consistent and equal flavor profile for the espresso produced by an espresso machine for

both single and double shots.

[0004] Because espresso coffee production involves a high pressure extraction
process, shot production in a typical automated espresso machine requires the ground
coffee to be highly compressed or “tamped” to provide adequate resistance to the water

flow. Conventional espresso equipment has a fixed tamp where the process of extraction



coffee grounds with water; (C) optionally rest to allow the coffee grounds
to absorb the water and allow the coffee to condition (absorb heat and
beconme susoeptudshm3to efficient extraction); and (D) pumpThistoosas®ie at hi gh
pressure through the coffee grounds. However, this may not allow

sufficiently s@cﬁlfehﬁél%?&er 950%1")% Py fag ach ght ﬁf@ssﬁr@ftﬁr@@ (9? 9&@?15”)1)&](3 %f@seetﬁé raction
to prepareaSIng e shot of resso he sane flavor prO ile as a

doubl e shot“ﬁkeé§wﬂésyoh“ﬁWBﬂ ppﬂmﬁéyaﬁbVeﬂbwobes@mehemdagedmmbthake a
single shot ﬂ SRAERIRe CAR t@cﬁ%@%@eﬁ%ﬁafﬁm@&pé mtegfl%% &sxgﬁcfgc fion

portion of t ee groun as a er or roc
SUMVARY [0005?m80hem@ﬂﬂﬁﬂbwanﬂmtnehatﬂ MQhananmhoﬂnmghphepaﬂhngme&nresso

conprising 0006] rovidin of fee to rew c nber espresso
rmchi net | pePER AT AR AT Pl S Aais, erifed o RyPiiRe SE By etrferings
pressure f rlﬁl’!ﬂoralé@tﬂécu&\@ tK grepare absnille 6Hdt k@ esppatd Q/ftmtﬁkgsaﬁxesm'@FIGro‘ﬁmr £ssion

of the ground coffee with a pressure from about 60 to about 500 kg; and

forcing heafWhleher Yfrearreispi 2 Bhdlicetboy hPigesh Wisa L@?‘biﬁ’rfﬂak@&f figgde shohef eby

extracting &sRERAR in JoRRQEes LRkat AR oRAHAAIABIE DortBR bf Bk Wb G Fodrdb Hhat
conpression of the ground coffee conprises conpressing the ground coffee

with a preshagaditter ompsisetsed vk t o about 55 kg. [0008] In sone

enbodi ments, performng a first conpression of the ground coffee conprises
conpressing the ground coffee with a pressure fromabout 20 kg to about 40
kg. [0009] In sone enbodi nents, perfOMMNABYa first conpression of the
ground coffee conprises conpressing the ground coffee with a pressure from
about 30 kg to about 33 kg. [0010] In some enbodi ments, performng a first

conpr essi on of t[bESYr OWatheC @bE@mEMTPFdIHEStoC ANMReBRAI BY Frigar@E Obpetssf f ee
with a pressure of about 3 1 kg. [0011] Sone enbodi nents further conprise

al | owi ng t HOMBFiSAEd cof fee to

[0006] providing ground coffee to a brew chamber of an espresso machine;
performing a first compression of the ground coffee with a pressure from about 10 kg to
about 60 kg; performing a second compression of the ground coffee with a pressure from
about 60 kg to about 500 kg; and forcing heated and pressurized water through the ground
coffee, thereby extracting espresso.

[0007] In some embodiments, performing a first compression of the ground
coffee comprises compressing the ground coffee with a pressure from about 15 kg to
about 55 kg.

[06008] In some embodiments, performing a first compression of the ground
coffee comprises compressing the ground coffee with a pressure from about 20 kg to
about 40 kg.

[0009] In some embodiments, performing a first compression of the ground
coffee comprises compressing the ground coffee with a pressure from about 30 kg to
about 33 kg.

[06010] In some embodiments, performing a first compression of the ground
coffee comprises compressing the ground coffee with a pressure of about 31 kg.

[0011] Some embodiments further comprise allowing the ground coffee to

rest.



rest.[0012] Sone enbodi nents further conprise infusing the ground coffee
with water. [0013] Sone enbodi nents further conprise infusing the ground
cof f ee wiwb 20moso30bef ore all owi ng the ground coffee to PeFUS2000047)61 n sone
enbodi nent s, the ground coffee with water is perforned for about 1000

mlliseconds. f@gﬁ ! %o Out b?g%%q Be?"cofn é@fnfl@m%ﬁf: gfong‘Qof‘Flevtﬁﬁ W th

wat er is perfor |seco sone enbodi nent s,
al | owi ng t heatgr ound coffee to rest |s performed for about 2000

rri | I'i seconds sone ,e S und o fee c r| es about
6 grams to abouﬁ&i]l]é] gr§ CoTogH! Sheﬂh Eoéefrecgmp ffglf SIng %%rr(fﬁ" ts, the

ground coff@aemmalm&nmogmuﬁd GPTRETO fegr. about 10 grans of ground cof f ee.
[0019] In sone enbodi nents, the CPressuri zed wat is pressurized to a

pressure of abodf01d] paln see Embediments fhe gf[oe@%qf?esdwe WAfoinsERISd far ate to

a conput er -J,apl 1908 HiRckBRishod of preparing an espresso-containing beverage
fromground coffee with an automated espresso machine, the
conput er - i npl end®18H nen hromhecempndinéntyy: infingi thg grofind §@ff€t§owvhe3’§f3rom5 of the

gr ound COff%?fo%edr}oxaz}bBP l%%b'Fn‘?lh?J ohd;om about 10 kg to about 60 kg; causing a
second conpress on ot the roun °Coffee with a pressure of from about 60 kg

to about 500 kg;oee6d camswnmemlﬁmnredwtalaﬂo\pmgmwomﬁctoﬁﬁe&terresttos pefofroedced
t hrough t he rounﬁ) {l' hereby extracting espresso.. [0021] In sone
embodi ment T R r(?g"i' ‘éeCPP st conpression of the ground coffee comprises

causi ng conpresgo@n] of 1h Bem@eabEHMERSE free grouhdcafepcBmBHEE abs @B @hndito 15 kg
to about 55 kg. [0022] In sone enbodi nents, causing the first conpression

of the growhautddfgraes dermpwi seffeecausi ng conpression of the ground coffee
with a pressure [661@{” ako lé«limc,zgmbodlments, the ground coffee comprises about 8 grams to

about 10 grams of ground coffee.

[0019] In some embodiments, the pressurized water is pressurized to a
pressure of about 8 bar to about 10 bar.

[0020] Some embodiments relate to a computer-implemented method of
preparing an espresso-containing beverage from ground coffee with an automated
espresso machine, the computer-implemented method comprising: causing a first
compression of the ground coffee with a pressure of from about 10 kg to about 60 kg;
causing a second compression of the ground coffee with a pressure of from about 60 kg to
about 500 kg; and causing heated and pressurized water to be forced through the ground
coffee, thereby extracting espresso..

[0021] In some embodiments, causing the first compression of the ground
coffee comprises causing compression of the ground coffee with a pressure from about 15
kg to about 55 kg.

[0022] In some embodiments, causing the first compression of the ground
coffee comprises causing compression of the ground coffee with a pressure from about 20
kg to about 40 kg.

[0023] In some embodiments, causing the first compression of the ground
coffee comprises causing compression of the ground coffee with a pressure from about 30

kg to about 33 kg.



kg to about 40 kg. [0023] In sone enbodi nents, causing the first
conpression of the ground coffee conprises causing conpression of the
ground coWbeeiwdsbivda pressure from about 30 kg to about P83/uUsgop06244 | n
sone enbodi nents, causing the first conpression of the ground coffee

conprises causi g%ﬁ?”prlﬁss%hq‘é%nﬁfodk&%sgrc%ﬂ% Hefr&ieco é}k@Sl@n RGeS xroﬁ o7 about

3 1 kg- [0025] Sone enbodi nents further cormprise cau ing the gr cof fee
to rest. [0026} cSopwscenbsigrrempesiion ohibe goonp ol wduslpnfgsumbﬁmogm bf the
ground coffge with water. [0027] Sone enbodi nents further conprise causing
i nfusion of & he ground coffee with water before causing the ground coffee
to rest. [0028] [0625F0nesocarerathodidiehs, furthef cerh@ise odusinigeheggrounddtoffed bestwi t h

water is perfor about 1000 m seconds. [0029] In so enbodlnents
i nfusion of thqu&(?ind Rogtr g %mwmﬁlﬁbw FUNRSSE £ wgdmfua&ona%gﬁﬁ )
m | | i secondgffet QBBQatek N sonme enbodi nents, the ground coffee rests for about

2000 m | liseconds. [0031] In sonme enbodi ments, the ground coffee conprises
about 6 grans td08but Spmegerehedimetsyfustherdcanitise eausingoiafiion pfgmeround

err‘oodlrnsntscof-{tepﬁ,bt %%FpPdg%ﬂé&ﬁgkgg%%haﬂ%ﬂ%Q&H% 8 grans to about 10 grams of

ground coffee n sone ment's, the pressurized water is
pressuri zed to d0@@8¢ssuneomt catbodimedtsharfusian abdut gro@ndoerffee [ WilB 4pteSasre

enbodi ments relate. tq a pay, atus for preparing an espressocontaining
bever age fr%ﬂf %ﬁhﬁﬁ?B?Vﬁg ﬁ%??%lng a tanper for performing a first

conpressi on of t[bimgr oundomefenRdinfnisaimiediod of tRegbeidTtdTte avige AR is
conpression of the ground coffee; and wherein the first conpression is at a
pressure ofW¥P8W¥EEbﬂP”Hme§’W&”&Hﬁht 60 kg and the second conpression is

at a pressure ofjod3pPM 3HOWm O UnEGdileni@PHY ground coffee rests for about 2000

milliseconds.

[0031] In some embodiments, the ground coffee comprises about 6 grams to
about 12 grams of ground coffee.

[0032] In some embodiments, the ground coffee comprises about 8 grams to
about 10 grams of ground coffee.

[0033] In some embodiments, the pressurized water is pressurized to a
pressure of about 8 bar to about 10 bar.

[0034] Some embodiments relate to an apparatus for preparing an espresso-
containing beverage from ground coffee comprising: a tamper for performing a first
compression of the ground coffee; a tamper for performing a second compression of the
ground coffee; and wherein the first compression is at a pressure of from about 10 kg to
about 60 kg and the second compression is at a pressure of from about 60 kg to about
500 kg.

[0035] In some embodiments, the tamper for performing a first compression of
the ground coffee compresses the ground coffee with a pressure from about 15 kg to about
55 kg.

[0036] In some embodiments, the tamper for performing a first compression of
the ground coffee compresses the ground coffee with a pressure from about 20 kg to about

40 kg.



500 kg. [0035] In some enbodi ments, the tanper for performng a first
conpression of the ground coffee conpresses the ground coffee with a
pressure woanmoaiseass 15 kg to about 55 kg. [0036] In sompcerdseawmerie, the
tanper for performng a first conpression of the ground coffee conpresses

the ground coff 8({3%2 I’Iﬁ F&Eeemrﬁﬁnénﬁso g;'e ZQ?H}& f(g%e#&n{uggsaz‘?@yéogr&q’%élem ép SOne

enbodi nents, th or performn Irst conp on round
cof f ee conpheg®esd t¢difee goropradectbé @endwdifee svithragsssire fibmahv w36 ki t8boky t 0
about 33 k 3 0038] In sonme enbodi ments, the tanper for performng a first
conpressi o € the ground coffee conpresses the ground coffee with a

pressure of abopip3® 1 KA sorhdEddMinhdhtsS haRareyeh adipeistining 4 fist @hpuislogof fee is
allowed to rest between the first conpression and the second conpression.
[0040] | n sBarosmhesdiepeprressestbe giovifhepiitBea rressyrnpinbart Mikeh wat er bet ween

the first conpreg@epn andohhEnRRGRNE, BRIPELITHAR: is bRREM 0 U GATEN the

enbodi ments, the ground coffee is infused with water before the ground
cof fee is diisiomegrasgon asitthe jeo@uiZompresgone enbodi nents, the ground coffee is

i nfused with wat or ;about 1000 m | lisec [.00 I di nent s,
t he ground COffé@“ioL ir%? ﬁ%"é%en\%\nbot%hme\f\]ng g]f? %uggggfgeﬁtlgfg‘%]éd ‘r‘ﬁqﬁ‘{%ﬁgé%sﬁ [ 0044]
I n sonme enhbéfinecdnspressior agd the pdosdidngeessisnal | owed to rest for about 2000

mlliseconds. [0Q045] In sone epbodi nents, th ound _coffee comprjses about
6 grams to aboutm%ﬂ] grg?réO'B? e'@%ﬁﬁ“&d*ﬁ@@?”f%’%ﬁ%}'s \fps %Wﬁﬁ fts, the

ground cof figegeRPEdfRe R ABR toGe@r ans to about 10 grans of ground coffee.
[ 0047] Sone enbodi nents further conprise an elenent for forcing pressurized

and heat ed wat ed0343} oudh seme egibadimgnisotheegrovitslesadfen it Hefugsdewsiumake doand
about 1000 milliseconds.

[0043] In some embodiments, the ground coffee is infused with water for
about 1000 milliseconds.

[0044] In some embodiments, the ground coffee is allowed to rest for about
2000 milliseconds.

[0045] In some embodiments, the ground coffee comprises about 6 grams to
about 12 grams of ground coffee.

[0046] In some embodiments, the ground coffee comprises about 8 grams to
about 10 grams of ground coffee.

[0047] Some embodiments further comprise an element for forcing
pressurized and heated water through the ground coffee wherein the pressurized and
heated water is pressurized to a pressure of about 8 bar to about 10 bar.

[0048] Some embodiments relate to an automated espresso machine
comprising a brew chamber, at least one tamper, a processor and a memory, wherein the
processor executes instructions stored in the memory that controls operation of the at least
one tamper and the brew chamber to: perform a first compression of ground coffee with a
pressure of from about 10 kg to about 60 kg; perform a second compression of the ground
coffee with a pressure of from about 60 kg to about 500 kg; and force heated and
pressurized water through the ground coffee, thereby extracting espresso.

[0049] In some embodiments, the first compression of the ground coffee is at a

pressure from about 15 kg to about 55 kg.



heated water is pressurized to a pressure of about 8 bar to about 10 bar.
[ 0048] Sone enbodinents relate to an automated espresso machi ne conpri si ng
a brew chaoierooseio3l east one tanper, a processor and a FEFMISg)0IMbRI€I N t he
processor executes instructions stored in the nmenory that controls

operati on of t gy | 35 Lo ATRAL. A0%:k EmBEQN NARLEAMRSE LOr M a

first conpression of ground coffee wth a pressure of fromabout 10 kg to
about 60 kgiresp@e frommbaut2ddgnaatmondtlessi on of the ground coffee with a

pressure of fro ut .60 kg t bou 00 .kg; and f.orce heated,an

pressuri zed wat @&?ﬁr od'@;ﬁo?‘ﬁee"&p 'tﬁnnCHEstgl?eT gésg CREHY" gﬁtt?eagfoluﬂ% cgfs%%er esso.
[0049] | n smBrese aldigimmdsoffécheit a predsucdropt stoai 30kob abhie 3gkgund coffee is
at a pressure fromabout 15 kg to abo%usltF 55 kg.[0050]. I n some enbodi nents,
the first conprd¥ebn dn squeer%roéwtse; gt cprapratsion Qthegaennd cpifefs alout 20
kg to about,4QukaradodPPllg. | n some enbodi nents, the first conpression of the
ground cof fee conpresses the ground coffee with a pressure from about 30 kg
to about 33 kg. [0W§852] In poreerebodithents Heraind chféecris plawed dprpaskletvesn tf t he

ground coff i . r r.e .of 31 kg. [0053] In sonme enbodinents,
t he ground fgrgtfcf)glg%lgsé&a dgﬁi © gcpg‘ﬁggﬂgéq'v\een the first conpression and the

second conpr essij@$4] [ 00b4dmd emisdimeenerihe grovad toffectih mfiged withl wact baecdrs

i nfused w tp ter between %he frib({st com())ressi on and t he second
CONpr essi oﬁ.e%\%b“é)f?]p“fsﬁ'o%?fjet Bi58Y HEHSS°Fhe ground coffee is infused with

wat er before thgo@spundn 6thé @8bddemaltd, INEgot 0Bt is NAR&DBWith ivasd BEfore
enbodi nents, the ground coffee is infused with water for about 1000

m | 1 secondBe g feg i allowed ledpbdi ment's, the ground coffee is infused with
water for abou\tﬂéﬁgtgg Mg 'sbrﬁ?%%géime[ugoﬁﬁ]%Tr]b\?]]dfs%eqm?rﬂ}%eﬂe\% walel §odr ound

coffeeis allo rest for about 2000 i seconds. [0059] In sone
enbodi ment saboetH@0@malisedordsf f ee conpri ses about 6 grans to

[0057] In some embodiments, the ground coffee is infused with water for
about 1000 milliseconds.

[0058] In some embodiments, the ground coffee is allowed to rest for about
2000 milliseconds.

[0059] In some embodiments, the ground coffee comprises about 6 grams to
about 12 grams of ground coffee.

[0060] In some embodiments, the ground coffee comprises about 8 grams to
about 10 grams of ground coffee.

[0061] In some embodiments, the pressurized water is pressurized to a
pressure of from about 8 bar to about 10 bar.

[0062] Some embodiments relate to in an automated espresso machine
comprising at least one tamper, a processor and a memory, the improvement comprising:
instructions stored in the memory which, when executed by the processor, cause: at least
one tamper to apply a first compression of ground coffee with a pressure of from about 10
kg to about 60 kg; and at least one tamper to apply a second compression of the ground
coffee with a pressure of from about 60 kg to about 500 kg.

[0063] Some embodiments further comprise an element for forcing water
through the ground coffee wherein the pressurized water is pressurized to a pressure of

from about 8 bar to about 10 bar.



about 12 grans of ground coffee. [0060] In sone enbodi nents, the ground

cof fee conprises about 8 grans to about 10 grans of ground coffee. [0061]
In sonme ewbadiomsnios, the pressurized water is pressurizedTius2@9p6R3cur e of
fromabout 8 bar to about 10 bar. [0062] Sone enbodinents relate to in an
aut omat ed espresso machi ne conprising at | east one tanper, a processor and
a nenory, the inprovenent conprising: instructions stored in the nenory

whi ch, when execut ed by HBRIEPDESERIINONCAUTHE PRAWEIES one tanper to apply
a first conpression of ground coffee with a pressure of fromabout 10 kg to
about 60 kg; and at |east one tanper to apply a second conpression of the

ground cof fee Widdbap PrEIGSUr & Qf plot@y Ad¥0 Uiaghdhn kigpican@bausved@O k. af 0063]
Some enbodi ments further conprise an el enent for For0|ng wat er through the

ground cof fidlustiaes epeest drscriicd dxthe erberifgrte pf the distla®é%ri zed to a pressure of
from about 8 bagm;ég] abgys, 30; bﬁ&ia%?nﬁﬁ AERGERAV g}lbgﬁm@ﬁ'—:ow&@ed 0064]

FIG 1 is a process flow diagramdepicting an overview of an i1llustrative

process desaspicksednachint.he enbodi nents of the disclosure. [0065] FIG 2 is a

di agram of an il ratd nbodi gent of. an . .aut ted espresso chi ne.
[0066] FIG 3 iéb%ﬁiji ad‘?ﬁ%%f's chh oDdgsm {qr, s, YR cbodityeng (O o
aut omat ed efpnef&espRaBinehing.0067] FIG 4 is a schematic draw ng of one

enbodi ment of a system_faor preparing, espresso mﬁthtgg,autonated espresso
machi ne. DETAI LERIOBESCHIBTACK 4 &HBBTicTHAY S| 9Toviie rig R weas SF Sr?yf‘t%mrfgbsent ed

to enable %nﬂ&&ﬁ@@qﬁ%&J&@ﬂaﬂﬂﬂ&#ﬁaﬁ&bm&@rﬂﬁkﬁcand_Use one or nore of the
present enbodi nents. The general principles described herein nmay be applied

to enbodi nents and applications other than those detail ed bel ow w t hout

departing fromthe spirit and sgoRf 9% pkkerfisehosure. Therefore the
present enbodi nents are not intengeéﬁ%o Ee ﬂ?n?ted to the particular

enbodi ment s
[0068] The following discussion is presented to enable a person skilled in the
art to make and use one or more of the present embodiments. The general principles
described herein may be applied to embodiments and applications other than those
detailed below without departing from the spirit and scope of the disclosure. Therefore
the present embodiments are not intended to be limited to the particular embodiments
shown, but are to be accorded the widest scope consistent with the principles and features

disclosed or suggested herein.

[0069] Some embodiments relate to an automated espresso machine and a
method carried out by the espresso machine which is capable of producing both a double
shot and single shot of espresso with a consistent flavor profile. Flavor of the espresso
products can be qualitatively evaluated on a blind basis by an expert panel trained in
coffee qualitative descriptive analysis. Such espresso subject matter experts make
qualitative comparisons between established coffee standards and the product of interest.
Examples of flavor attributes detected by members of the expert panel include sweetness,

caramel-like flavor and creamy body.

[0070] Referring to Figs. 2 and 3, some embodiments relate to an automated

espresso machine 10 which can carry out the processes involved in preparing espresso



shown, but are to be accorded the w dest scope consistent with the
principles and features disclosed or suggested herein. [0069] Sone
enbodi mrenve 208@®ba3t 0 an aut onat ed espresso nmachi ne andrpaTrastévoden2as ri ed
out by the espresso machi ne which is capable of producing both a double

shot and sipg] ﬁmﬁﬂu‘&f t %RrQ%ﬁﬁ’xaM"' ﬁaaaﬁ)r C%§ 'e§§n¢d?$ offlaﬂva‘?l[onpcfié?if !:stF‘essoF | avor

of the espresso prod u ts can Itatively evaluated on a blind basis by
an expert paafwbinetlrﬂalnnledlesmbtwﬁrfgediaqlbad i3 attow@ldesmqaptrM/dWaam?ad)fygpmd Such

espresso supj (oo} ari so S bet wee
est abl i shed otf%f {‘Seneace{j V§ fee%afma H@e %tmb?(y gﬁ est", v% éﬂ?}% uées()fgf
flavor att rrb&kterdes&axckeﬁmheidwbglzﬁem dnfboﬂfm&:nexmerbtevpamaibei Rdotigkantal.

sweet ness, caranel-|ike flavor and crea bod 070]. Referri n to Fig 2
and 3, somg"eHBRSdFARMAECH S | thE é’ret“bcg?{"% §e%£agr%s 'Hac irrFé @'ewhlch

can carry quévbﬁtmrp@&a&%%oalmé%mdmmme&aw&g URSREC SERWet Mafrbbiral
input froma human operator. An exanple of an automated espresso machine 10

i ncl udes a @Y &¥IPAGT siranBepma smpegigenih hefpra shember is gyinaFY &vitra Gameierd cof f ee
is placed by,,gngy tﬁ() ;fnﬁ;ei% 5409 60 Y, “ﬁiﬁ»ﬁevés%ﬁe”B'eyenY\’@hq%Qd.ﬁ]%R@'aYeeﬁot' &S

measur e of roaste beans from a device . I'n some enbodi nents, the brew
chanber i s limotedz dtrshauld b¢ noted thetrchemdse di thehrtesy chamber shapg/achsinben eéfem thye

verti cal or, obl i for exa v resent, enpbodi nents are not
so |limted. 'N’ergl Vf'ﬂem“b?nedvflocm %nrs ursﬁ‘;%ﬁ "ghee’n&?tn()dS%eSCng(}ehe&er’ ‘size. In some
enbodi nents the brew chanber | s cyli ndr| cal wt h a d| aneter from about 10

mmto about 100 rmg however, gcﬁresent enbodi nts are nog so limted. It
shoul d be not ed [{Hal chmnipEe F“ﬁ‘ PHECH? o ec RURBAED s FRERESoa RACRINS o fUEHFN of f ect

t he tanper lmy&%rﬂ&@m@nd WhRKRDAS Rk RE theltd e brduidian MRIIGHAS. dRsel Peg herein.
[0071] In some enb ments, the autonated espresso machine further includes

a tanper 17 mpdetemingdrdeasess dhetiarepes stay de fi igebemasatinaneapmevd ingadhdeer 15
to a predet QQMIQGQ{O%%r%?@\A@gQ&t tef%ﬁpcﬁﬁleﬁ@){re%t %%ffrﬁﬂecprln VBhk %mbgdl@\@gts ey nove

linearly, for ‘exa resent ments are not so limted.
In some enhhnjuampmtxsa pishva. tAdfiepdre greund cpffm isgompessed withe pgrdetendinedfoir@e i s

o e370 bl BRSSSH ST PEle RETuAr s LRbe L7l ot BB L (o
to about 1Qflaam dbbes tar wadbett et 8om\eesse lheatkileSe NN 85Dt Basvhents, tHee

automated espresso machine also comprises a screen in the brew chamber 15 which

prevents unextracted coffee grounds from entering a dispensing nozzle 11. The screen

may have various hole shapes, such as circular, triangular, square or rectangular; however,

the present embodiments are not so limited. The screen may also have a variety of hole

sizes and hole spacings. In one embodiment the screen may have triangular holes which

are from about 0.1 mm to about 1.0 mm in size with spacing between about 0.5 and about

2.0 mm.

[0072] In some embodiments, the hot brewing water is carried to the interior
of the brewing chamber 15 and into the coffee puck. The hot brewing water can be liquid
water or steam. The temperature of the water can be, for example, from about 85 °C to
about 96 °C. At the end of the brewing phase, the tamper 17 can be driven upwardly to
eject the spent coffee grounds puck into a waste receptacle. The automated espresso

machine may operate a cleaning cycle during which the brewing chamber 15, tamper 17



aut omat ed espresso nmachi ne al so conprises a screen in the brew chanber 15
whi ch prevents unextracted coffee grounds fromentering a di spensing nozzle
11. The swoeemn/usa3p3have vari ous hol e shapes, such as ci Pculaeotsizaegul ar,
square or rectangul ar; however, the present enbodinents are not so limted.
Ihe 5o eer R gkan,TALELR AL P s oL OLS S AEACAL Ok FRRCKIRRG |0 STe
t o about 1.tBatnsmeh axlsine cwle hmaspamnrﬁgudaé;tmeﬁtamabwmpé}aﬁr dmdetadmnout 2.0 mMm
[0072] In sonme enbodi nents, the hot brewing water is carried to the
interior of the brew ng chanber 15 and into the coffee puck. The hot
brewi ng water cagog | igukkbwRtRIFifQlre S4, BB abbhe dessiped abiipencdfs bhensrat er
can be, for exanple, fromabout 85 0C to about 96 0C. At the end of the
brewi ng phadEmaitdecsprssisemagiing lh may ber sapErAllgioiaRdMPranRsosssseE 80 expsutintent
cof fee gr oupdsRYEKstbBE Gn & WRRbE, ﬁsec%lé&ﬂﬁl'n?l TH%epr%&EsE{ETQt&Qfoﬁﬁ&f 9§Stﬁ)e machi ne
may operate a cleaning cycle during which %e brew ng chanber t anper
17and d| speaumnmgedl ¢spegssoamerchingZf| te prapaegr espfesipsislel nvipintal anpehérp@ea btimzltmt
exarpi e, attrepar o pel R Rafil By By STt o R R R o f o
descri bed cmma@nfbldhme@tfs thbgroaess@shateefdresipryabs autoraattid espreid mavhinedO@ent r ol | ed
by a mcropro 80 executi n i nstruct stored in a e 85.
Accor di ngl fonf%a ?(?éeaé’s?%eé (¥ %P??éd“tﬁgja‘ieh oL, SHOS R 1A% ‘éqé‘fff’gg‘géy chi ne 10
to prepare @@Wpﬁﬁ;@@om(ﬁ h mnimal input froma human operator as descri bed
herein may be consi dered conputer-inpl enented. Mreover, in sone
enbodi ments, the process(es) perfornmed by the automated espresso machine 10
are confi gur abl Gogiif) an CURRE A ok pdiSE! subBbES 'BCHrolAGhe STOHML @S0
controlled by the croprocessor 80. [0074] Coffee and other products
subj ect ed trgcgsag buEErRYc schscey sithiddr bne&r@saoyhltoogmﬂwan@ oopr ebageor
simlar bevagéa St of (r)octésrllsan% c%pdlL(l)naivolrhese C ar?‘gge(s)rgg‘mgﬁr%% ﬁ%‘ a esrma of Sel“%lp'ﬁlapf
processi ng it o se anges “cofre 110m eri é einitial
bonded st r ughdddesruofurds R thogmponnds witliihite npedicng rveet mhs(eumede\teﬁagﬁake t he
bever age. ffee, y ki nd of processi n alter the bonded
structures Wf‘ptcﬂ eec@%fﬁlﬁ‘ﬂdg GRS %"Lﬂi‘ﬁ? gk?gg@g% ToreREs PdBhSOmPRYRELS or e,
subtl e chang@f inNudpfRELSS boBeCRAnd Y erefore, subtle changes in processing can have
significant effects on the taste, aroma and/or flavor of the resulting product. In some
embodiments, coffee products other than espresso can be used in the methods described
herein. Additionally, other beverages can be prepared by the described methods such as

tea or juices, for example.

[0075] Some embodiments of the present disclosure are directed to systems in
which an espresso-containing beverage is prepared using an initial compression which is
at a lower pressure of from about 10 kg to about 60 kg, followed by second compression
which is at a higher pressure of from about 60 kg to about 500 kg. Referring to Figs. 1-3,
in accordance with an illustrative embodiment, (1) a human operator, an espresso machine
or additional machinery inserts ground coffee into the brew chamber 15 of an espresso
machine 10 and initiates the brewing process. In another embodiment, such a process
may be further automated or connected to a timer, for example. In such an embodiment,
the timer could be used to delay the initiation of the processes. Next, (2) the automated

espresso machine 10 performs a first low pressure “tamp” of the ground coffee with the



significant effects on the taste, aroma and/or flavor of the resulting
product. In sonme enbodi nents, coffee products other than espresso can be
used in twe amdsosds descri bed herein. Additionally, othecThsu@agriccan be
prepared by the described nmethods such as tea or juices, for exanple.

0075] S [ f Lae! ' t t
[ ] O”Etaxﬁg%qgﬁfgﬁﬂﬁ%thg coFf&&g&%%@&%&hﬁﬁ (%ftg% gslpgeg& HhdhGfet RetBrnsy f ens

in which an eSpresso-contal ni everage 1Is using aninitia
conpr essi ore pkrirdisiorsofabe grotrelweffepwek siatee  Blienf @ redtiop phdsO iskagrried oabimut 60

kg, followed by second.c ess] ich.is at hi gher  pressur f from
noout “60"kghs BPRLRRgus R RINER 18 s iand o Vs onBERBRE fordhe, b
i I'lustrati vgowaoetedmrabsorf dhteRardtuiid beapes Bbrethomagene2pr ds e BRehfe)or

addi tional pachinery inserts g{ound coffee into the b”reP/v chanber 15 of an
espresso MEEHPIRECSIOMAFING HY PPET®S 2 e Briiel AGSHF0CHER . Ol e #FRnA&PIice

embodi nent , w;i#HeR @mPECLESErRRYolEnd Wd Bffee LR MBLEMisOpoi OB e BPrk 2
timer, for exanple. In such an enbodi nent, the tinmer could be used to del ay

t he initi atmashingf10; fsceprhseted gad prageucized Wajer t(femaabouhBthag te gbyus d8dbarvachi ne

10, por or ey, b Bt orbilk AHESHE i ARMRlnk 1, BAUDS nEA hECo ik hot anper

17 formng e puck. Sequently, espresso nmachi'ne 10
perfornms a Knalyj () tisi lnmanfoptiawr gitisan pekpeies fleecspicish apat seandaldireelbeyveradd or a
resting phg@g is carried out b% tfge espresso machi ne 10 from 100 to 500

mi |1 i second§9® TREPIE PR MESEYUI'T'BNE °F'SF % he ground coffee to absorb

wat er and and becone nore honogeni zed. In the followi ng (5), the espresso
machi ne 10 perforns a second high pressure "tanp" of the ground coffee with

' . g
the tanper 17, f¢%7fher It &g fiabadijaentnpsglepliekol capretspican BoPisParedNOfthe

espresso mMaghiidRly Wb o he R e AL 69e AR fh Plre S$Y d FRble WAt @hd GistA8hakapbs 8 bar
to about 10 bar) "through the ground coffee puck, thereby extracting the

espresso fripnBy matidlyfheeiag pdigkt campressioy in (he)brevh ehamberhS, diegravest cosiee frer

prepares t esp t | 0 . es to an
Bapr oss0- cOlaPRcEST BishE st WARGPLRIIA RAELEAE, U 3985 hBRUREALERSL L0, 20,
espresso caghakefofloepahed moaditeinbhi entenis pumpetihotat tht keffevas Thisiativeb vied Wi t h

preparing a grouble hot a dﬁscardin T_@alf of. it g pnitially having a
i gt compregles B ondiioh ok WP albePans! Bndipgein sl UF amppurta e (o
accept nor exwak& Bbdiisdef thbeiti &v presigieiims tRDarodrd SOBEis aplRaslidigitios, a rest
phase follows where no additional water is punped into the coffee. This
al | ows t he soak up water, expand and heat up to a much greater extent than if the coffee was only

highly compressed. In some embodiments, following the pre-infusion and rest phase,

there is a second compression or tamp in the brew chamber 15. This second compression

forms a more dense coffee puck than the first compression forms, suitable for the

extraction process wherein heated and pressurized water is forced through the coffee puck

to extract the espresso. In some embodiments, this process is used to prepare a single shot

of espresso. In other embodiments, this process is used to prepare a double shot of

espresso.

[0077] Because of the first low pressure tamp before the pre-infusion and rest
step, the ground coffee in the brew chamber 15 is able to expand and soften, making it
better conditioned for extraction. In addition, liquid is present in the ground coffee as a
lubricant which also makes the extraction of the espresso more effective. Therefore, the
use of more than one compression allows the ground coffee to be compressed and the

espresso to be extracted more efficiently. Whereas there is no desire to be bound by any
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coffee to condition, soak up hot water, expand and begin to heat up the
conpounds to be extracted. Because of the initial |ow pressure tanp, the
ground coWbeelomsombBl e to condition, soak up water, expamrdTarsdockeen2iap to a
much greater extent than if the coffee was only highly conpressed. In sone
enbodi ment s, ' e-i. { econd
conpr essi onPsi it AR AT AR LRl Rk R T
nmor e dense aftef fheeinipiaclowt prassuteh@nfprassibn aﬂowmoe@bmmgehmuﬂsnassumcabdleglfyor t he

extraction proce rei,n heat pr essurl zed wat er t hr ough
the coffee ‘g‘lﬁ%‘k @ge@gr"ﬁ%}} 5, 81 SHPWSSS’O"T PYeidnd o ol ‘SOEW“C %ﬁlgls "process
i's used to ghepatig & Qi mglleee\a‘ehoéxnaéucﬂsafr eﬁﬁ@;so Ifmmttl’&egroeﬂd)adfféﬁenﬂﬁus this
process is used to prepare a doubl se of the

spress 0077
first | ow gradsiFrethe SHPCHT ‘Efreéprﬁﬁg%ﬁ H'I“i}% ; “é.‘ﬁﬂfocroéé‘f Poét”l?p“”g %d°gr ound

coffee in te R eNuGRAFDR Itk ekt$acﬁ9t|1 %o&.@neymla@@br@e%api bRk ofBlkAged t
better conditioned for extraction. In addition, liquid is present in the

ground cof flsoms a | ubri cant which al so nakes the extraction of the
espresso nore effective. Therefore, the use of nore than one conpression
allows the ground coffee to be conpressed and the espresso to be extracted
nore efficientl J0078her é@ﬁenﬁrﬁmﬂod’ngQ sandasbadgmnéents Mahbpmmt t;l)lyclasmyesrp@m fic

t heory of necha round

o es ot ¢ IR PR e el b Bt P i e er R R ER Bl HnB i e

nmass. Accorgith@k YampsRl Bin thé1bre® @Harhbyr a8 ghart &b@rep%qkaomrnawelmmsetaawed y and
in an isokinetic fashion, contributing.to a m)re even _extraction. of

espresso f rRﬁ?ﬁP‘ErﬁefOQP‘{'S%ED’ Eeﬁf”?‘b“é’mpf?ﬁ"@“ it iiengrou shamper d pyhich is she dighes presso

fromthe |imded agMntm@dikahs F'e‘?até & atrﬁ'&h&! ng@pém@tanv%sb@@wcoﬁ{aﬁﬂg ng an
i sol ated extraction portion of the coffee with a bitter or processed

flavor. [ O0r8jragelf2empiemgnted bFihg. prtzcessgb&ﬁae@ﬁwmllrrrﬁérm:tson@ﬁwtqden preassnis
S ® hfl B P foliBL OOl RIRRR 100 B FSl RRAPCAALALRLAPIREVer 29

12 using an L al resston WI t he rew c arrber 15
of an espr q;s&@ura;aﬁinbwed 1O seduind vompreagiora vxlhmhexs g raekighiar epresbwk ! oSvdUotlbyr second
conpr essi on |n I he brl w chanmber 15 which is at a hlgherb ressqz

embodi ment <MbaAReats Tglaly R HUY™ Sor HFRAIAR 2R §RLF S G SPIBLR DRSS ‘Wéc everage
12 i npl emerfefidmiyart RRiaPEORHEEDN Bl pRENId RYIoWES by WGEiABTombRESSh athh MENDIY

85
higher pressure.

[0079] In some embodiments, the method of preparing an espresso-containing
beverage involves applying a first compression to the ground coffee, pre-infusing the
ground coffee with water, allowing the ground coffee to rest, applying a second
compression of the ground coffee that is at a higher pressure than the first compression
and extracting the ground coffee with pressurized water. In one embodiment, the first
compression is performed at from about 10 to about 60 kg. In another embodiment, the
first compression is performed at from about 15 to about 55 kg. In yet another
embodiment, the first compression is performed at from about 20 to about 50 kg. In still
another embodiment, the first compression is performed at from about 25 to about 40 kg.
In still another embodiment, the first compression is performed at from about 30 to about

33 kg. In still another embodiment, the first compression is performed at about 31 kg.
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t hat cause the automated espresso machine 10 to performan initial
conpression at a |low pressure, followed by second conpression which is at a
hi gher prwe=orso®8i || ot her enbodi nents relate to a sygcerust@w/opnepari ng
an espresso-contai ning beverage 12 which perforns an initial conpression at
| ow pressure fol d a second ¢ [essSi on .hi gh [ re. [0079]

I n sone enbodi m&@@a tﬁ% O&%teﬁoad'&e"ggﬁ%g%oﬂg cgﬁblggsp')&r]ne%sg{rgagrﬂ? i?ﬁiﬁ%g

bever age i rbolitveskapplayound 080 fkigr Stn et esisHodimeno théi8e@nd wothpesdidre és
pre-infusing the ground coffee with r, allowing the ground coffee to
rest, appl WACHgredsd r(?ﬁ’dabé’BHpr SNy a&i’ﬁ“‘\é\%to_tei‘ﬁe gy Etﬁﬁathgb‘fr?h@ﬁ?er?éttﬁl? ?C%?dea

hi gher pr esgipeestibftis hhgorfiell St FFOMRBAS ST00Nk@RS B IOt k1 14 el ghetaed cof f ee
with pressurized water. In one enbodinment, the first conpression is

per f or med ambogimank heuecond compratsinitis Bofarged ptfroangione S Odwio abavehtd ke he first
conpression is perforned at fromabout 15 to about 55 kg. In yet another

enbodi nent, the first conpression is perforned at from about 20 to about 50
kg. In still and0d8dt erRecutiimertFigs. Red, fin sgne eohplimeys,dhe dusorpaied eaprassb at from

about 25 to _about. 40 .kg., I.n still angther enbodj.nent. .the first c ression
is perfor nerHaCE{"ef'f‘ 8%‘%%81}?'936 PEGS ro%bi arngm ﬁnerqufgnig) PPINERSY Cérr%nsénglg%i ment ,
the first cagRcess] When seq@ddigriiestoadssoaaude tcliakger] 008 Me brewiagniehambodi ment ,
t he second conpression s Perfo:?gﬁd at fram about }JhOOO kg.

; 6Q kg to abgut .
In anot her YAKFIPHKERMachRg ISR TEFRPPESEPY rfaé“pﬁé’??hS%FPé‘Bd&?f?‘?er‘ﬂ %bout 70

kg to about, Qe fi@m dH3uyREkADALAR 60 REDACH pBMkE hétheat&es MR br&PBMIBESI PN i S
performed at from about 100 kg to about 500 kg. In still another

enbodi ment , totinfasesibe grrind seficesish water. gnp dhengiapisdhataninebhd oty 2590y t o
about 250 kg, L&Q%@Rﬁ&ﬁf bt 9 ghunfy B, A Lo R ERRM EBNE Sightne
chi he qui pped Wi t hory 85

aut omat ed espresso IS ui pp a processor 80 and ne
for storingresset thantthoist coygessivst andahénofosce hehted arakpresstieatdbyat¢rileropgtocessor ,

cause the t er 17 _in . the brewi.ng ,chanber of the espresso nachine to appl
TRSundsoe AP P e i PPy

a first co YrEURd coffee with a pressure from
about 10 kg to about 60 kg, then provide hot water to the brew chanber 15
to infuse the ground coffee wth water, and then cause the tanper 17 to

apply a second d¥B3Fessiherfollaying sxampley arersoydsiuied IEHEEYE, PYRPEH °8¥cond

conpr essi oNyiySireAh nd wil G PIARTLIME stdpabf thBBrebdnt hbsABI@ssi on, and then
force heated and pressurized water through

EXAMPLE |

[0083] In one example, an espresso-containing beverage is prepared under the
following conditions. Referring to Fig. 2, regular ground coffee is placed via a feed
device 27 into the brew chamber 15 of an automated espresso machine. In accordance
with the instructions stored in memory 85 and executed by the processor 80 of the
automated espresso machine 10, a light initial tamp with the tamper compressed the
ground coffee into a puck at a force of about 31 kg. Next, a pre-infusion of the ground
coffee with water is performed for about 1000 milliseconds. Then, a rest period for
conditioning of the ground coffee was performed for about 2000 milliseconds. A
secondary tamp with the tamper then compressed the ground coffee puck with a fixed
linear tamper 17 movement of 2.5 mm producing the espresso product which is dispensed
through the dispensing nozzle 11. This espresso product was then used as a standalone

beverage or used to prepare any espresso-containing beverage 12.
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the ground coffee, thereby extracting the espresso. [0082] The foll ow ng
exanpl es are provided for illustrative purposes only, and are in no way

i nt ended wo 2biomisb3oBhe scope of the present enbodi nents. PEXANRPWE/04721€©083] | n
one exanpl e, an espresso-containing beverage is prepared under the
follow ng conditions. Referring to Fig. 2, regular ground coffee is placed
via a feed device 27 into the brew chanber 15 of an autonated espresso
machi ne. 1 n accqeesance mitifetafld, Aetsingld honsoffet quadity B BBITS &y 1B rand
executed by the Erocessor 80 of the automated espresso nmachine 10, a |ight

initial tamddvihg Brevhdiamispky dseidrd by & franmg AMRET c e sEreEmpddn pick at a

force of abaul Rdmied-15Me% 10,3 AmPhdled & HElABuIR! pdiB® GHIPYNInGALESS, Wikd wat er
is perforned for about 1000 m Il iseconds. Then, a rest period for

condi t i oni rptefpreshure yeoehodt Eofadbee Mdsr. per f or med for about 2000

mlliseconds. A secondary tanp with the tanper then conpressed the ground
coffee puck with a fixed |inear tanper 17 novenent of 2.5 nm producing the
espresso product which is di spensedEXAMPLEI? t he di spensing nozzle 11. This

espresso product then used as,a sta | one bever age or .used to prepare
any espresso- corw(ggf‘ni ng "6S68f Qb"ée‘i“é? f’vﬁf)ggf}’“ieﬂ afr‘ijie?”é?(cgﬁ%qv&m %ﬁ@mgllenlgl e shot
cof fee quanixcdpy th&t EbAHinaldt ol g5BIBwWaNPlatdieindiiRVbreW adkamberl b5 deshgn had
about a 42mm di aneter. The screen used in the brew chanber 15 had 0.3 mm

hol es on a auFMARuPWFesEatashine e Hhe spcondary faep ngmpriseedniicefecpifdadiet e was
about 8 to Qgsgtcoﬁge QA -a f lwnh&r%m&ﬁ]:mmq;s,ﬁme PIOGRAY RoVB%nf 8F | Oved

as descri be ove I n Exanple 1 except that decaffeinated ground coffee was
pl aced i n tthetampenorcthadbaffeibsied fofifdeeprengniomatrexirasipr exisopasaiblei neocesnd! t he

secondary t C ressed th ecaff el n d_gr f .th. i. xed
t anper 17 nfga\%rrren I '%T%gd%ﬁrg?%{r’fca quﬁég% esﬁgﬁﬁc %f%rtyﬁgmt\é%gr?ﬁg%’%ﬁsthe
decaf f ei nattetewdftha eheppreseesiigcodfee neddrgas td brvomndeafipmsed baremilpr ioswssed

flavor." Wereas there is no den?ji ée {Do ge bound b an% sg(fci fic theory of
mechani sm CePRIHE PURIRYaEHRE N HBSTB B EEFIGC0s eSS RIA Bt S5 Become
decaf f ei nat@aiiGAR a TRKSR phdfildRbR dHSGaRWillrepuld cofeRr extraction and therefore
| ess extraction pressure produces a superior

[0086] As used herein the term “coffee” includes and encompasses regular

coffee, decaffeinated coffee, ground coffee, whole coffee beans, roasted coffee beans,

ground roasted coffee beans, coffee extract, soluble coffee and green coffee.

[0087] All of the processes described herein may be embodied in, and fully
automated via, software code modules executed by one or more general purpose
computers or processors. The code modules may be stored in any type of computer-
readable medium or other computer storage device. Some or all the methods may
alternatively be embodied in specialized computer hardware. In addition, the components
and instructions referred to herein may be implemented in hardware, software, firmware
or a combination thereof. In some embodiments, a microprocessor may be included in the
methods and systems described in the instant disclosure. Such processors may be, for
example, any conventional general purpose single- or multi-chip microprocessor such as a
Pentium® processor, a Pentium® Pro processor, a 8051 processor, a MIPS® processor, a
Power PC® processor, or an ALPHA® processor. In addition, the microprocessor may be

any conventional special purpose microprocessor such as a digital signal processor or a
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result and a flavor profile nore consistent with regular coffee. [0086] As
used herein the term"coffee" includes and enconpasses regul ar coffee,
decaf f ei napeadioosbioee, ground coffee, whol e cof fee beanspcramstederoé f ee
beans, ground roasted coffee beans, coffee extract, soluble coffee and
green coffee.  [008 Al . of the process i odi ed
in, and fulgwfg‘ﬁ‘tpé P20 Jﬁ%?]’(:sr%? B%elgsroé %gﬁ,ag?%& %;%’391.8%221 & '”‘ém“gﬁ%gg? nor e
general purpeseomeNiiuéser s or processors. The code nodul es may be stored in
any type of conputerreadabl e nmedi um or other conputer storage device. Sone
or all the nmethods may alternatively be enbodied in specialized conputer
hardware. |n addpggspn. édaanti%%m%aagess@nqslmw%tson@nr et@nd,edmigat, her ein
may be inplenmented in hardware, software, firmyvare or a conbination

t her eof . | nors'ows." endeescippeifigadly s@temo&wwﬁ%@ég@éwwdﬁétopwrtb@ébp foRtexhe

met hods - and, Sx%ad egfger%?aﬁ@nmﬁ&d (B, oy i (R UrBGUARH SncloHC RE BGESSOrS
may be, , any conventionat generap pur pose si ngl e- ti-chip
m croproces&rﬂrodsnm\ks as ot Hedtndimrr(ert)mpfegtoessokemeas Rasdtor Lstaps.) Fﬁhuﬁ prdeessor,
a 805 1 proce sor a proce over (o] an
ALPHA(r) pr¢ ‘é‘%ﬁl la'lgHa Sé '% §ﬁ“ml gﬁh%e%oﬁr I sﬁq fgdup %%m%%s aBél)/\r(/)rentl onal

speci al purfgseardi lﬁréﬂpr@@eﬁeﬁ]@frecﬁlﬁﬁhox&soramglemabdlﬁllegﬁa‘ir thﬁtOGz&SSDImdDdf
agraphi cs processor. The nicro rocessotf Hg‘?/ ddress | i nes, data |ines,
et

and one or §BRdIBGHY f‘?ﬂessla’f‘h(eg‘c ule desis ‘P%n‘glt | AnYRRYE, USETLERILET anong
others, " aﬂompt:@%l@ther thdsO NtatureQr elei@Ys and/éd &8ss aRemtiliigaabl YreStoabed

ot herwn se, or othérw se understood within the context as used, is generally
i nt ended topecbm@gnntahyapam@ﬂqramho@mm ments include, while other

enbodi mrents do not include, certain features, elenents and/or steps. Thus,
such conditional |anguage is not generally intended to inply that features,
el enment s and/ or [8089ps dt’fhouid ba ey pvesyzed EqutJmane,sdvah@monsraed wpdiffortenempté ment s
or that one or nore enb essafil ic for dCIdI

W th o w CHOIRO eaboT e 5P pPOTBErgne hmeier! PhebhShs Ml RSURLASn
and/ or st epgei 8mbRlC bihdedccRptaBlt extuiploe el fsaehmaddifidatny apararigtionarare

enbodi nent . [00891] It should be enphasi zed that many varjations and

modi f i cat i oltsngegyforhe ‘ﬁﬁH@fdtQ?r@c'%é“tQkS‘oW% seaps & it diselabrse ARk Rtokected by B¢ enent s

of which argtQiBelaitRder stood as

14



bei ng anong ot her acceptabl e exanples. Al such nodifications and
variations are intended to be included herein wwthin the scope of this

di scl osurwoant/gsomBect ed by the foll owi ng cl ai ns. WHAT | 8CTltARoEDe12% 1. A
met hod of preparing espresso conprising: providing ground coffee to a brew

chanber of KON hi ne; performng a first conpression of the
ground cof f@mif—&%re fromabout 10 kg to about 60 kg; performng a
second ConpreSSilQﬂl\Qfethbb@fﬁé@ddmgeﬁﬁésfs@ébnwirtsfhga pressure from about 60 kg to
about 500 kg; and forcing heated and pressurized water thro% h t he ground
coffee, thereby extrBeYidHE ssapf §alss to o brepnchamaenpdgn §iPraEramag %‘,e;v\,her ein the

performng a first cQURLGRHE OftsOdoniph&siBh Q¥R LAMURBIHEONRE h RS HORBRESSI NY
the ground coffee with a pressure from about 15 kg to about 55 kg. 3. The

rre]EPod of C ai mabiut\Whkg t abopedOtkgr ning a first conpression of the ground
coffee conprises co I f 1 r about
TR0 LLGOLOHR AL [ U BRE S £l abou

20 kg to about 40 k aim ng a first
conpr essi on of ftfiven apoantdckgaobfomesS@okgprndses conpressi ng the ground cof fee

with a pressure from.abou 0, kg to aboyt 33 . 5. The thod of Claim1,
wherei n perforning gh)l”i'?%%eag@n%\%éggﬁsﬁrhzegfwa?ﬂeth%f) FUHS & ecé)?fg%&gerrftéyes
conpr essi ng t he egiRUAdespakice wWith a pressure of about 3 1 kg. 6. The

met hod of Claiml1, further caonprising allow ng the ground coffee_to rest.
7. The method of Ahimsthod p{iftaarl. CUfsI ey m'a%ian@“t??@mg?sa@mfé*&rfee

Wi th wat er.o 8 nd thfed@hipridesRombladifg B gfouhd BSitec GRIRRT Arédsing ok 42uNG Khe
ground coffee with water before alTowng the ground coffee to rest. 9. The

met hod of @babawt 75 ksvherein infusing the ground coffee with water is

3. The method of Claim 1, wherein performing a first compression of the ground
coffee comprises compressing the ground coffee with a pressure from about 20 kg to
about 40 kg.

4. The method of Claim 1, wherein performing a first compression of the ground
coffee comprises compressing the ground coffee with a pressure from about 30 kg to
about 33 kg.

5. The method of Claim 1, wherein performing a first compression of the ground
coffee comprises compressing the ground coffee with a pressure of about 31 kg.

6. The method of Claim 1, further comprising allowing the ground coffee to rest.

7. The method of Claim 1, further comprising infusing the ground coffee with
water.

8. The method of Claim 6, further comprising infusing the ground coffee with
water before allowing the ground coffee to rest.

9. The method of Claim 7, wherein infusing the ground coffee with water is
performed for about 1000 milliseconds.

10. The method of Claim 8, wherein infusing the ground coffee with water is
performed for about 1000 milliseconds.

11. The method of Claim 6, wherein allowing the ground coffee to rest is
performed for about 2000 milliseconds.

12. The method of Claim 1, wherein the ground coffee comprises about 6 grams to

about 12 grams of ground coffee.
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performed for about 1000 m|liseconds. 10. The method of Claim8, wherein
infusing the ground coffee with water is performed for about 1000

m | |i secoma=o10lito3o¥he net hod of Caim6, wherein allow mgTiuseoognene cof f ee
to rest is perforned for about 2000 mlliseconds. 12. The method of Caim

g ouna cof feo. 195 HREABERSEGn aa R £ aniee Ao i OB g™ ©

conpri ses aBawt 08rdsderdufd adfret 10 grams of ground coffee. 14. The nethod
of Claim1l, wherein the pressurized water, i s pressurized to aégéaeissure of
f

about 8 bar to ahdie mehehpl Clagm Ta vhsrih thsr DERBIEHMEd' REHYE B Br epar i ng

an eSpreSi&,}%gnggimoglgg b YEIREE o bapm ground coffee with an aut omat ed
espresso chine, the conputer-inplenented nethod conprising: causing a

fi rsL corrgr eESi dh. Af canmmitggrivpleehertod f methadl t Al PreRaBag U SPrEFPERNERYR 10 kg
t o about . caplsing ec cQUpI essi f e n i f.eeqy th
cz)e %%ﬁ% Tom %gurﬁig %&%e QU 58{8 %gt;oﬂxatneg geasgrre%‘é Adma@fideee tv a

pressure of ¥ about 0 about a sing heated and
pressuri zedomphterinimenxatddonalied domposiger t he ground cof fee, thereby

extracting espresso. 16. The conputer-ippl enente f i ei n
causing the first co%?‘@%@i}}%ﬂ °8frg‘)’feﬁ§°'bf’g@ﬁ(¥r%u8fl f© gfefgecvcglﬁf:;‘pr%ipsr',rtl’e%l§r Egﬁ@:sﬁlg

conpressi on of Gh& 90 Rechbe@fdbag; Wi th a pressure from about 20 kg to about
40 kg. 17. The conputer-inpl emented of C.aim 15, é\{r}%re.i n causing_the first

conpressi on of the gfayEiAE 2cePREETBRIFRSION SESeERIS KoM oM BT BRETHI BT OMhe

ground coffee V"iaf)(ﬂ_,tﬁol?%ﬁﬁa%kiﬁt%o@fkg%gm 31 kg. 18. The conputer-inpl enented
of Claim15, further conprising causing the ground coffee to rest. 19. The

conput er - i npl ement edcavinglhaited BBd praspurized waiarpe ibsi fered dbroray thengrawidon
coffee, thereby extracting espresso.

16. The computer-implemented of Claim 15, wherein causing the first
compression of the ground coffee comprises causing compression of the ground coffee
with a pressure from about 20 kg to about 40 kg.

17. The computer-implemented of Claim 15, wherein causing the first
compression of the ground coffee comprises causing compression of the ground coffee
with a pressure of about 31 kg.

18. The computer-implemented of Claim 15, further comprising causing the
ground coffee to rest.

19. The computer-implemented of Claim 15, further comprising causing infusion
of the ground coffee with water.

20. The computer-implemented of Claim 18, further comprising causing infusion
of the ground coffee with water before causing the ground coffee to rest.

21. The computer-implemented of Claim 19, wherein infusion of the ground
coffee with water is performed for about 1000 milliseconds.

22. The computer-implemented of Claim 20, wherein infusion of the ground
coffee with water is performed for about 1000 milliseconds.

23. The computer-implemented of Claim 18, wherein the ground coffee rests for
about 2000 milliseconds.

24. The computer-implemented of Claim 15, wherein the pressurized water is

pressurized to a pressure of about 8 bar to about 10 bar.

16



of the ground coffee with water. 20. The conputer-inplenmented of C aim 18,
further conprising causing infusion of the ground coffee with water before
causi ng twe 2groosos3cof fee to rest. 2 1. The conput er - i mpCeEmseaeae2iic Cl ai m
19, wherein infusion of the ground coffee with water is perfornmed for about

1000 m | liseconds.,22. The , conputer-inplenen: 0 I , I
i nfusion of t hqur%'ﬁﬁﬁtoénggfjeeépV\fstohme%lmegrcﬁ qu%ggfaog)mngd%g?rbgg%u gtrlg%eg
m | | i secondampet3a prob&sarainp utredmdrygpl lenemthechrafessch enequti8inswiveived siortdhén gr ound

coffee rests for about 2000 mlliseconds. 24. The c ter-inpl ement ed of
G at m 15 WRePEPABEIR BRSO Bt arcisk o wtit O TRbES edPudEhr e of
about 8 bar to about pdfrRaf firdQomPresabit SMEREM BFR OBIS O plFBGR dTeroaP4mdLI SiNg a
brew chanber, at |east one tanper, a processor and a nenory, wherein the

processor executl@&gitmaopitlgons stored in the menory that controls
operation of the at |egsl, 99&0{, i r.et?shm z;me%rr&wd%@f@@%hwgrewef gFm a

first conpression of ground co a pressure of fromabout 10 kg to
about 60 kg; perffoorahoat @eqandbaio At leseindn of the ground coffee with a

B; g::ﬂ? ?zg{j IN;? (ranr a{o ﬁf"téﬁeg ea{t( egnér %E%ﬁ?i%%? \‘gaetg'? ir}rﬁ%ﬁ e%ggg@tn?g%h%%gtﬁ%gb resso.
26. The aut onat edir&sipg &pessdrachi ne of C aim 25, wherein the first

conpression of the ground coffee is at a _pressure from about 20 kg to about
20 K. 27, The 20 BCAPUSLIBESS TCHeRS Wncha ESS: MaREHSPRPERRT | r o
conpr essi ony(Qfe drbghdToaNd aCPpELBreiffonPdbodt T IgSIS bSut @b k@bout 3 1 kg. 28. The
aut omat ed espresso nmachine of Caim25, wherein the ground coffee is

al |l owed to rest 2Bethreatpmaid ¢spicsto mahpead Glgm Bnavherd BedbHEoRarRpYssi on.
29. The aut ! £0,8S8F é§9tm8£k,%%{96ou%ﬁkgﬂ 25, wherein the ground coffee
e

is infused wth water between t Irst conhpression and the second
conpr essi on. 30.28THe atinmi@t esgreespnedys ofeclhinn@S.ofheBtinithe @8undpdiceiin t he
ground cof fa(?l%wieg to rest between the first compression and the second compression.
29. The automated espresso machine of Claim 25, wherein the ground coffee is
infused with water between the first compression and the second compression.
30. The automated espresso machine of Claim 28, wherein the ground coffee is
infused with water before the ground coffee is allowed to rest.
31. The automated espresso machine of Claim 29, wherein the ground coffee is
infused with water for about 1000 milliseconds.
32. The automated espresso machine of Claim 30, wherein the ground coffee is
infused with water for about 1000 milliseconds.
33. The automated espresso machine of Claim 28, wherein the ground coffee is
allowed to rest for about 2000 milliseconds.
34. The automated espresso machine of Claim 25, wherein the pressurized water is
pressurized to a pressure of from about 8 bar to about 10 bar.
35. In an automated espresso machine comprising at least one tamper, a processor
and a memory, the improvement comprising:
instructions stored in the memory which, when executed by the processor,
cause:

at least one tamper to apply a first compression of ground coffee with a

pressure of from about 10 kg to about 60 kg; and
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infused with water before the ground coffee is allowed to rest. 3 1. The
aut omat ed espresso nachine of Caim29. wherein the ground coffee is

i nfused wohowaiseso3f or about 1000 m | liseconds. 32. ThePautusewbA672@6pr €SS0
machi ne of Claim 30, wherein the ground coffee is infused with water for
about 1000 m |l liseconds.. 33.. The aut . | |.m 28,
wherein the ground c%]g?aéteo?estagﬁpfroaoeﬁ)%ﬁﬁg rg%gﬁ?ﬁ?&%%g% Cf%‘ggm%t‘? %fzégconds.
34. The aut omat agthappesassof fime bone6®kg Glabbun5BBkg.wherei n the pressuri zed
water is pressurized to a pressure of. frf) ab gjtf8 bar to.aboutl 10 bar. 35.
In an aut omat ed>&sHE SLOBalFd SRRSO SBIGHPT 8 mj’”ﬁ 1 WHb¢" CORErFINEAR Flemgnt
processor ghdfofifERRENthrduBIe tHe 'HR6UN ROEEY wRAEIR ltheSpro@urided Statdi G§ prRiarisddor ed in
t he nenory whi ch,” when executed by the processor, cause: a t |east one
tanmper to dppPpiessird ofrfeom ahoppt as & Soubl0 BfFound coffee with a pressure of
fromabout 10 kg to about 60 kg; andat | east one tanper to apply a second
conpression of the ground coffee with a pressure of from about 60 kg to
about 500 kg. 36. The automated espresso nmachine of Caim 35, further
conprising an elenment ing water through the ground coffee wherein the
pressurized water is pressurized ssure of fromabout 8 bar to about 10 bar.
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