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METHOD FOR DELIVERING A LONG COFFEE EXTRACT FROM A
CAPSULE IN A REDUCED FLOW TIME The present invention relates
to a method for delivering coffee beverages from capsules designed to be
extracted under pressure and contalnlng a substance for the 5preparat|on of
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about 110 (+/- 10) grams of coffee liquid extract in the cup. In order to deliver a
longer cup of coffee, a higher amount of water needs to be sent through the capsule.
Therefore, typically a "long coffee" takes a too long time to be delivered, i.e., one
minute or more, and the resulting beverage can taste too bitter and harsh and might
be slightly thin or watery. The delivery time, which exceeds one minute, is also
unacceptable on a commercial standpoint and inconvenient to the consumer who

wants to prepare several cups in a row.

EP 1 566 127 A2 has proposed a solution for a system adapted to deliver a
short or long coffee using the same coffee extraction device and the same capsule
format. The long coffee capsules have a retaining membrane of puncture resistance
of from 0.6 to 1.1 mJ and a coffee granulometry of from 300 to 600 microns.

1



10

15

20

25

The present invention aims at a significant improvement to the capsule
system of the prior art. In particular, a main objective is to reduce flow time of
the coffee capsules to deliver a long coffee extract while at the same time
maintaining or even improving the quality attributes of the coffee, in
particuldle AreRasFApRNEaRARH T3P BuigHE JBRPBS RNt EXtPaRPS Weeteieahd
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capsyle m%pg]gcg{géjggl\ggg%ﬁ]gccordlng to independent claim 1. 5More

preferably, the capsule contains ground coffee having a controlled
percentagenoéiitives{ fHudepead trotianfilinpanticteesgzanwidmietthef to @vfieg

”n&gﬁ:with a control of the fines level in the coffee bed plays a key role in the reduction
of the pressure loss in the coffee bed while maintaining the desired coffee extraction
level. The invention is also based on the principle of reducing the level of fines in the
ground coffee; such level of fines providing a faster flow while not significantly
affecting the extraction yield of the resulting coffee extract.

Therefore, the present invention relates to a method for delivering a long coffee
extract from a capsule containing ground coffee according to independent claim 1.



10

15

20

F is comprised between 12 and 14% when D4,3 is measured between 300
and 350 microns. A control of the level of fines as determined as a
function of the average particle 10size of the coffee grind enables to
decrease the pressure loss in the coffee bed, consequently significantly
reducing the flow time.  Preferably, a single grinding within the
aforementioned specific ranges of D4,3, is dosed and filled in the capsule to
achieve the method of the invention. According to the method of the
invention, the long coffee extract is preferably 15delivered in a flow time
reduced to less than 35 seconds. The flow time is reduced while the
extraction yield of the delivered coffee extract is maintained of from 15 to
30%. More preferably, the extraction yield of the delivered coffee extract is
maintavied pefa@bly, 20earag 2660 haadditmndtteipedssing dosstailitte
ms%%sé GLeCy r(l%)%%@ﬂéi m@t@ﬁfﬁ@epsﬁr&@@rae Wﬁﬁﬁ@%ﬂ)ﬁ@@ﬁ@‘ﬂﬁﬂﬁs:
improved quality attributes, in particular, to improve the production of crema.
The floiginoepased batvaiatal Act bt 42%evh pndies Ebiyersd tectokbiivien Bffeade of
presswieeahdhe membrane is compensated by a reduction of the fines.
Preferably, a crema is formed on the top of the coffee extract which
experiéncesral stabililgvelk ahiinssigadatstufedaeafanctibd stiterayeradeerticle

Preferapive Hofdd g BXREESRIES A 8sR Y RELIR 13aR tRSTBiibepygen
about 11 arqj 15 sncleccaort‘ulds Prqﬁ‘sw% Itoss at the membrane/ engaging
r

m&ans mterace can Beyihegr%cén d%yoha\'/rlnneg a membrane which has a higher
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extracts. Pr%f [a ly,.the memb{an has %gun ture {?hsistancte of at least 1.1
I %sed an flle r?/]t e capsule to achjeve meﬁ;odo el?ven ion
mj ven preferably the'membrane has a puncture resistance of between 1.1

mJ anch&ebraivy Maw Reafstrdindiesnrnbirnetiamfepenstdies peieiange of
beote i@grr(]a irzl)’g ﬁ‘g]vgtl:)?ﬁ% Fgﬁ}UCed to less than 35 seconds. The flow time is reduced
while the extraction yield of the delivered coffee extract is maintained of from 15 to
30%. More preferably, the extraction yield of the delivered coffee extract is
maintained between 20 and 26%.

In addition, the pressure loss at the membrane/ engaging means interface can
be increased to provide improved quality attributes, in particular, to improve the
production of crema. The flow time can be maintained or even preferably reduced if
the increase of pressure at the membrane is compensated by a reduction of the
fines. Preferably, a crema is formed on the top of the coffee extract which

experiences a stability at the sugar test of more than 10 seconds. More preferably
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Another advantage of membranes having a relatively high puncture
resistance 10is that the membrane can be more reliably sealed to the
capsule's body. In particular, there is a lower risk of defective seal that could
accidentally break during extraction under the pressure of fluid and which
wiif¢easeaessRed §iifd ablithreyapciestpheaureereoraet 11 and ressure
lossagenuid also be controlled by other means such as by choosing a
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least 3 stages, preferably 4 stages with at least one roll being radially

cdPRIGtEdOYRE SIS P@&ﬂ?&%ﬁf’é tB@b??HB%?H'QSW'&PT@%‘%PW@%@Q?%t
prefideaiity Bresagesyfiisidgahivhihineinlg rallsenith caithalgroundagatitny. thhe
coff@dnothgscrrsule can be filled in a Ioose state in the capsule, i.e., without

compagting step before or after fl|| ng, it | capsule. Altern the
SOcoffeBe c?%n %eI% dsensﬁ Sbetf%re t glre ﬁl Ei]ep rﬁgﬁ]nﬁ EY tfénsaRylr(%X BVIRE.
HeRrReliEr desigR OffbE RPPRING SRS eted W?Pf@ selittpREEeTeMBTEpIan- but
remainsnig radieing siatecimtae copgistlent materalsiiltia 3y ef@nieidexaomieuihe
opﬁgmg)&tglggrléhe delivery membrane is formed of a network of protruding

reliefS, preferably, a number comprised between
'Ina preferred example, when the membrane is made of aluminium or

aluminium alloy, the membrane has a thickness comprised between 26 and 40
microns, even more preferably of about 30 microns.

In order to obtain a reduction of fines in the capsules, one possible method may
consist in grinding the coffee beans (before filling the capsules) by using a grinder
with at least one pair of rolls having radial corrugation in the fine grinding section as
opposed to longitudinal corrugation. Good results have been obtained by grinding
coffee using at least 3 stages, preferably 4 stages with at least one roll being radially
corrugated. The best results have been obtained by at least 4 stages, most
preferably 6 stages, using only grinding rolls with radial corrugation.

The coffee in the capsule can be filled in a loose state in the capsule, i.e.,
without compacting step before or after filling it in the capsule. Alternatively, the
coffee can be densified before the filling step using a densifying device. However, the
coffee is not compacted in a solid block in the capsule but remains in a flowing state
in the capsule.

In a still a preferred example, the opening plate for the delivery membrane is
formed of a network of protruding reliefs, preferably, a number comprised between
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20 and 50 ; each relief having a flat upper surface of individual surface area
comprised between about 0.5 and 5 mm2. More preferably, the upper surface
of each individual surface area of the relief is comprised between 0.8 and 3
mmz2. Such an opening arrangement may also participate to generate a
pressure loss that is 5sufficient to form a better crema. Brief Description of
the Drawings:  Figure 1 is a graphic showing the relation between the
aviirage pareerh spref davithadabvepeicsiaia gt vl st gaeRIaten
tecbmnplegtebetween atfd@US 3rig & r@EpNiers peyisRd k) eneclpiie nsdebve endih

a\fﬁaﬁ%a%ﬁi%sesé%ga%m%n& 5%%’}%%&@%@#&@549/@%9? lapg,coffee

extracts;  Figure 3is a glraphlc,s_ owing the relation between flow time and
theRGIRRF A IIREA A B S AR RASHGRATIRP VIRTRIE ByRTeriee IosEiialE 4 is a
graytieieshioviong deettetatiemdbetween the average particle size (D4,3) and
flow time in the delivery of long coffee extracts; 15Figure 5 shows a
schematic representation of the system of the invention before insertion of
the capsidepesciigieamheMgiagschematic representation of the system; the
device being closed and a cartridge being extracted in the device. Detailed
Descripigmeot the §teplécragbEngoibdiralatits Beinetetipreserdgapalitcésizeterms
argntilizedday M%a@@&fi@i@%imgk\éenneﬁ)@d%r;eamble below. ~ The
"extraction yield" is defined as the weight of total solids in the liquid extract
dividedrigpih @ intayraigithohvigritegatafifedatgeeditetsvierdoe papsale{e.g.,
rogsy ackarauns sRite)nERisivalieriR fRIGRll Sxirgssed as a percentage.
The extraction 25yield is representative of the strength of the coffee extract.
The "tdtaluselds aigrdefinsticasnhtheweigtinrob@neac ténvsohiel srebimamedtyrothe
extraahaivicledehveth e trid) weightafdhe, extract. This value is typically
expressed as a percentage. The "injection pressure” is defined as the
maximalgoressisre gsRphissswavingibe Boativn hedesendobaviiadaettica point(s)
in {he, CARBIG Sdng BRI of long coffee extracts;

Figure 5 shows a schematic representation of the system of the invention
before insertion of the capsule;

Figure 6 shows a schematic representation of the system; the device being
closed and a cartridge being extracted in the device.

Detailed Description of the Preferred Embodiments

In the present application, terms are utilized for which the definitions are given
as a preamble below.

The "extraction yield" is defined as the weight of total solids in the liquid extract
divided by the total weight of starting coffee ingredients in the capsule (e.g., roast
and ground coffee). This value is typically expressed as a percentage. The extraction
yield is representative of the strength of the coffee extract.

The "total solids" is defined as the weight of extracted solids contained in the
extract divided by the total weight of the extract. This value is typically expressed as
a percentage.

The "injection pressure” is defined as the maximal pressure expressed in bar
and measured at the injection point(s) in the capsule during extraction.
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The "flow time" is defined as the time from the first moment of fluid dropping

into the coffee cup to the moment the extracts has been delivered into the

cup with the desired weight, strength and aroma. "Long coffee extract"

is defined as the liquid extract as obtained from the 5capsule with a weight of

about 1he dlew/tintegis defimageagyerdigee fariche Sisememest ebiifd<tappitge

megantne koheediagnetae afdhertaiteexgeittd s dbtainenl e daser tdifitaction
g;%ggsﬂgme@gp@ag%%mant%HQstrument and butanol as dispersing agent
or t

articles. The "fines" are considered as being coffee particles having a

duametér"BfJ (elles Giftrant s eafig AsasAR Fﬁ‘é’é&lﬁé&%?f’iﬁ%fmm%?n(r)
lasepslifraitionveighthothbaustage (fdr1§randing coffee in a grinder represents
a pair qfh@é‘@erl&@ "&lﬁ@l\éesr Y@Q@W@&@Eéﬁtmﬁ@m%lﬂﬂ%\ﬂ@%@f&@ fpsule
fron} which the ¢ ffeeé |veréatq C{ r|S|rr1] t least ?gq outlet
pr owge&m earso%ezﬁpnegsg gﬁeffsw abIR meetth %alﬁﬁ%émg Cﬁc[rﬁnap punctunng

arayBE Teiti ARCH RN REMIFRLSIRI a%5Tol FAciiRYEeRSe outlet. The "puncture
resistamne"fiexprassamhsitenddi-akopdas) oitefinetcrs hrienargsmeesdekio

PYRGHEE éh“?ni@r%ﬂ%tmﬂﬁ r%&'%ﬁ‘r&&‘B?%% RSO AN iR SXRATAIGHERO tensile

equipment supplied uch Industrievertretungen (SW|tzerIand) as further

descrlboécﬁﬁggﬁol%@‘i'ﬁg ReHIB RGHISRT BRIATRISE PRI S Frere by
refereritie 2@Tey membiommcsyaite by tundatofféeisapelindomsiiien the
digsreter okloe-cotiss d?@ﬁ*i@@f’fe%& r@r@ﬁé‘?@r@«j@&ﬁl’éﬁ‘ﬁi@ﬁ&% ﬁﬁ@ll%iﬁ@%i@ ghe
examguetsble etpﬁd mc?u as % neunau an ?ef or?ngrcrsgr%ﬁjalp a pre-
cotfde extract with & texture of supstan |al\ygsmal?bu65 gs The traméa
attAtiRd Reye18emeEured by an empirical sugar test which conS|sts in
arranging apvedttefiegsiorystad@ugaetbyeatilli-Joules, is defined as the energy

needed to puncture the membrane of the capsule by using a MTS Synergie 400
tensile equipment supplied by Fuch Industrievertretungen (Switzerland) as further
described in EP 1566127 A2; the content of which is included here by reference.

The "granulometry" of the ground coffee is defined as the diameter of the coffee
particles as resulting after grinding as explained in the examples.

The "crema" is defined as the head of foam created on the coffee extract with a
texture of substantially small bubbles. The crema attribute can be measured by an
empirical sugar test which consists in arranging a well defined crystal sugar layer,
i.e., sugar of average patrticle size D, 3 of 660 microns on top of a freshly prepared
cup of coffee and measuring the elapsing time between the start of overlaying and
the main part of sugar's sinking. The "sugar test value" is thus a number of seconds.

The "engaging means" represents an element of the extraction device or
capsule having the function of engaging in or pressing against the membrane to
provide a certain pressure loss that enables to delay the release of coffee out of the
capsule. The engaging means can take various forms able to provide in conjunction
with the membrane a certain pressure loss such as a central needle or multiple
needles or a plate with multiple protrusions and/or bumps, or a filter plate.

The present invention relates to a system that uses closed capsules and their
attached benefits, as aforementioned, to provide beverages of long volume.

Although the key quality attributes are generally known for espresso-type
coffee, there have been very little studies able to determine precisely a definition of a
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25 i.e., sugar of average particle size D4,3 of 660 microns on top of a freshly
prepared cup of coffee and measuring the elapsing time between the start of
overlaying and the main part of sugar's sinking. The "sugar test value" is thus
a number of seconds. The "engaging means" represents an element of the
exfREaeh A eoftae oM e SHIEIRANER eHES GRREISACHT SrRIBIGIRS N BradAESiH]
againstdhexepeniirpaerisuBRavidadateetitada pyessetest asmtizaiuenables to

d%WsWeF‘?é%?ss&foc‘?&Eeg‘?o%E kDG EARPLAN [AE SATRGINIIMEANH S Lake
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by consumer tests and focus groups. Key quality attributes essential @;?
found
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extraction F&Ie Id is too low, the coffee tastes water Is also not found

aRRY5tapRBy %S%?&B@%Ws?ﬁﬂ@w?ﬁé?@ﬂ%@f Y%% e h UL AREY that
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total solids |nfthe cup mys be 15s |C|edr#t§)gcronfer suftl;lment body and
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Finally, crema is also considered in a long cup of coffee as an important quality
attribute and a long cups of coffee should deliver a sufficiently thick and stable
crema. The crema should be covering the whole surface of the beverage in the cup
without leaving any black holes. This is particularly challenging since the surface of
the long coffee extract is usually much larger than that of the short coffee extract
(e.g., considering the difference between a coffee mug and an espresso cup). The
crema should also be creamy or velvety in texture, as opposed to soapy or bubbly.
Its colour should be brownish to reddish and not white. Therefore, the sugar test
should show a value of over 7 seconds and preferably more than 10 seconds.

Figures 5 and 6 schematically illustrate an exemplary system of the invention.
The device D of the invention comprises an extraction module 10 for extracting
coffee from one capsule at a time. The extraction module comprises receiving means
in the form of a support base or collector 11 and an injection part 12. The support
base and injection part defines an internal volume upon closing of the two parts to
receive the capsule. Inthe support base is located engaging means 13 arranged to
engage with a retaining part of the capsule when pressure of fluid is built inside the
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tastes watery and does not find consumer acceptance. Therefore, although it
may also be a matter of preference, the best concentration of total solids for a
long beverage has been determined to be within a range of from 1.0 to 1.9 %
wt, even more preferably 1.1 to 1.7% wt, most preferably 1.1 to 1.5 % wt.
Pesperiexir2e 8oergIS183NarS BN SongEERMsasiatas WRRIeaPSules
cofrtaingg akows s @tk d grampigfoedteeriirrieaiisdresveae & andich 8
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of direcapaueunrenderiessngd ot fiv iskisbtulbiaside thexcapsitesféfaely, the
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elements such as pyramids, a network of elong ated ribs or needles which are
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e wa 0 a tempeyrature 1on o
The apertures may be provided throu e plates’in channsfd' Rfed
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one Injector 70. The injector may comprise one o0
Different controls can be added such as temperature sensors timers, flow meters,

pressure sensors, vanes, probes and so on for controlling and monitoring the
extraction operations.

The coffee capsule L has a body 20 and a membrane 21 made of a material
such as aluminium and/or plastic. The capsule can take many different shapes
without departing from the scope of the invention. The membrane could also be
formed as the bottom of the body itself. The membrane can take a predefined shape
before (e.g. convex or concave) and deforms against the engaging means 13 during
extraction.

According to one important aspect of the invention, the capsule is filled with
ground coffee of controlled particle size and reduced level of fines.

The capsule may be flushed at a slight overpressure with an inert gas to
increase the shelf life of the coffee inside. The membrane can take a slight convex
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more needles or blades, which create one or more passages for water to
enter in the capsule. The fluid is supplied under pressure in the line by means
of a pump 73. The pump may be an electromagnetic piston pump or any
suitable water pumping mechanism such as a diaphragm pump or
preflERfrized 1eeaHAdyaedtenAl REEEWSIPIAESINAH JoF dalvRieaibistimegn but
upsteanarthaPpesu B8 decanabipoitd ik gsLapt eokibofeFigienp atipand S oy
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such as temperature sensors, timers, flow meters, pressure sensors, vanes,
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controlle e size and reduced leve fines. € capsuie ma

fld‘s‘}’i‘é‘?;?‘éﬂoé‘ gfigis RRAPhREIA &SRR BRIdR e 68%%‘%&8%%[%%%%@%@% life of
theresftee dnmdeealérn e besiow caaniage tarsig piccosn/ éxogdiaihe aemreselt
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as cou ar 10XI as rom O ee a a es 10
T BT P e B AR oSS R e e
memaﬂh@rwsﬁlesaﬂﬁewﬁmg%a@ém mﬁtﬁ@%m TRakgSehthe
meshipaneddatiebdblae and the pressure loss created by the conjunction of the small

openings through the membrane and the engaging plate 13 of the device. The water
pressure of extraction reaches a value higher than 11 bar at the injection side in the
capsule. It can be noted that the engaging plate could be a part of the capsule itself.
It can be noted that the membrane of the capsule can be pre-opened before water
injection such as by one or more needles of the engaging plates.

The pump has a fixed performance characteristic curve which means that it
delivers a certain flow rate of water when downstream the pump has to overcome a
certain pressure depending on the characteristics of the capsule (granulometry,
membrane, etc.).

The invention is based on the principle that the pressure loss in the coffee bed
has been significantly reduced as compared to the pressure loss of the coffee bed in
the capsules of the existing systems while at the same time substantially maintaining
the coffee extraction characteristics (i.e., the extraction yield).
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5sufficiently resistant to withstand the internal pressure of gas including the
gas from de-gassing.  When the extraction module 10 is closed around the
capsule 2 and the capsule is positioned in the module, as shown in figure 6,
the retaining member, i.e., hereafter called "membrane”, is positioned
adjacehPoinat HeKmrirRmatyOfbarcaieagaiHg herrrRRENS 1BPeRR device.
Theoaiigsa lviang retithediapswEsiicaatrepeasiyg ttibaeertaje apess@)psessure

s #%#H{Eé!" Bﬁ%%@a“sﬂ%‘dﬁ'ﬁn@! YITBuRiak ‘é‘%“ibc%”%ﬂ%ﬁ”tﬁ@%é%ﬂaé%'&e The

membrane and engaging means are so arrang ed to not create an ac:(:|denta|
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the engaging means 13 up to a point where it becomes pierced or torn open.
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usually continues mcreasmg due to the comgactlon of the bed of ground
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narfowBRAIBGS R ERLRIAKRANANRBRJRRIBIRAR ARSI GRRILIC.
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berf 1RSSIRCOEAALS rarRD @U&Ethﬁ’éi%y%ftéﬁﬁé"@\}ﬁﬂ@ Hiarkeeshediingded

substardiially maintaining the coffee extraction characteristics (i.e., the
extractigfy YiglDiometry with a reduced level of fines enables to control the flow time
for long coffee extract.

The following examples further illustrate the invention in a non-limiting manner.

Examples:

1. Grinding technology:

The graphic of figure 1 illustrates the relation between the average diameter
D, 3 and the percentage of fines considering different grinding technologies. A

grinding technology utilizing six stages representing 6 pairs of radially corrugated
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For that, the granulometry of the coffee ground in the capsule has been
modified with a reduced level of fines. Preferably, the percentage of fines (F)
is related to the measured range of particle size (D4,3). When the patrticle
size increases, the amount of fines usually inversely decreases. The finer the
coféehasdeddunbiaine rRavecrreschebiitireAe oOmpatdiing iEHeeriRIPghe
parsag@genidipesrfuigidatennrechasea onatamafil4,Bonitamaadalieaving
er‘ofl?sr S H St Eé&%%%%%ea&%&ﬁé QUERGH %@dﬁaﬂﬂ%éﬁ%&qmﬁﬂé’
0

to 349 microns, F is between 14 and 18% when D4,3'ls measured from 2
to BRI EFEHE havingbarHB|(G, RIRYIESHRINRYFS lﬁ"@boﬁfﬂ?%ﬂ%cﬁﬁ@?éeéjet%cted
grindihgphiagdtigreotselected particle size D4,3. In other words, two or more
grindings having different particle sizes (D4,3) are not mixed for filling a
capsul@. Imp&aten paditte pisdetah) \arithen patcentaciekab fines ¢k anfithe/ieapsule

for de“’r‘ﬁé‘@%&ﬁ&’ '89 ﬁ&u‘T@% %HH@&EH@ FSRE reRb R ER2RiQ0 A5 when

4.3 is measured from 3 0 microns, therefore allowi n% to deliver a

|oﬁ&ff88ﬁégaé>éﬁ‘é¥'tefﬂ M&‘ﬁﬁﬁ%@&%@@ﬁ% Sprarst Ay Muptt ss With
setitieres! lnibkretrssoftimal itiahoeiveBOTithoms, dzpiadtion bitheastfee

m?e%%é’étl@&? effectimidids ssPpesastdhalthe s inemplaestast Rotwern the
extrac[lon fqu and thg—\hc%fgee gartlclesbls reduced thus %ffgc

)8 was measure
extraction r|nC| e 00

7 md
arge artlcFes aso require a lon doe assmg ?lme

foF%H@aétWPé@L&%F @FMWW%WR@%&?\@MH@@&B& \XPS@GG’Z@@ﬁlcrons
thpuihowrtmsistay atsahecs aocetenatethamnelidauh aeucedferaattalctivy monand

be?téerﬁﬁﬁ %BUH&QH‘?JQ&HR&%Q ﬁ@&%HFEH‘a?BB'&GtWQtﬁ{J'”rQ%?s Gibee bed,

called channelin granulometry with a reduced level of fines enables

to WRIPBATTS T %’Hrﬂ@"f’é’?%ﬁﬁ‘%ﬂﬁ%s SeGPREEYSHHE A LI IAG Y CaFHIRLON
futtheadibgstsatefitted invexationteim) @mettetiraitvety rivdiraxed corrugation. Radial

corrugation led to a significantly reduced level of fines as compared to axial
corrugation as exemplified in Fig.1. The results on the extraction of capsule having
different fine levels show that the extraction yield is finally not significantly affected. It
also shows that a finer grinding, i.e., between 200 and 300 microns, gives a slightly
higher extraction yield as compared to coarser grinding (i.e., above 300 microns).

3. Impact of flow time, grinding technology and membrane thickness on crema:

The graphic of Figure 3 shows the impact of flow time and membrane thickness
on the quality of crema. The results show that a capsule extracted with a thicker
membrane (i.e., 30 microns) provides a better crema than a capsule extracted with a
thinner membrane (i.e., 20 microns) at substantially the same flow time. The results
also show that an axial corrugation generating higher level of fines provided a faster
flow (with 20-micron instead of 30-micron membrane) but with less crema. Finally,
grinding with radial corrugation provided an improved crema at 35 seconds flow time
when a thicker membrane is utilized (i.e., 30 microns).

4. Impact of granulometry (average particle size / fines) on flow time:

The graphic of Figure 4 shows the impact of the average particle size (D, 3),
grinding technology (related to fine levels) and membrane thickness on the flow time.
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Examples: 1. Grinding technology: The graphic of figure 1 illustrates
the relation between the average diameter 30D4,3 and the percentage of
fines considering different grinding technologies. A grinding technology
utilizing six stages representing 6 pairs of radially corrugated rolls has led to
obtain dYeacHtisrlaeeheasdensinialetpterasy Ry R hEY Using
onBiexiahacoraigade wells esadmedctseuganswére groott tatigbains axtal
rOH?r G836 fgﬁ’%(&?n%ﬂ%ﬁgqfeﬁﬂﬂcﬂ&g%@r“f‘ﬁé%&s‘iﬁé@%éf ﬁfe@(ﬁﬁhﬁé%s%ﬁ%’s

that the use o rinder having mixed rolls provides a lower level of fines as
cONPALCPHE S ARa e ﬁi}s‘ﬁ&ﬁ%ﬂ' )Fre”tZ“ﬁWBE?&ed’f“ﬁﬁ?ﬁﬁ?@%|Eeé°‘|?fﬂ'§?'&ﬁa
mendti@mécthitkness on extraction yield: The graphic of Figure 2 shows
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extracting lon tsf m the c sules with dlfferent hlckness of
Coftsa ts R0 S?evéﬁ rf Fo

nes e radiSh orrlgation |n er are
theaumlnlum ver me m Tests have™een one L_ﬁfr spe |ve

witRtee- W&Wﬂ'%lmﬂr@fﬁ infSmiRRAS e PssdbRiShe H@"a%%l@e puncture
resighaiogrtigfrédac2o-nneiwotmebianevwas reeasid atdahabaiilahend madeits
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puncture resistance of the 30-micron membrane was measured at about 1.45

m3SSAEREhARARSISRIFR B SEL DR e R AN AYSAR ISP Sout 1.1 mJ. Tests
also 15emoshafasm dittersheitiadiitpeaniumtigiesbreshe ot usingltal
raﬂh@h@@i@!ﬂ%ﬂﬂy(@nsa@@mﬁr@eﬁm&@fm&mraralﬁnle)mgnaugﬂgaéafﬁ& full

aX|aIc atlon adlalc rr atlon led to a Si n|f| f1aduced level of
org elnve rovi flcan IMProv % Vi [P
fine ompare o 1a corru |on as exemp Ig he results on

the extraction of capsule having different fine Ievels show that the extraction
yield isYiksapuiieliynificantly affected. It 20also shows that a finer grinding,
I.e., beweearfe sireld2BbmiargDs;)give siresligletiFhighredexdractibyiklbas

CodeQJﬁd?\ R %QQQ%@QQS(* 1ﬁstrﬁp1%\4?fl%qp NIGERT S Ao pRtPRfth Af {#00mm

time, g nnqu technology and membrane thickness on crema:
optical lens.™-2g of pow er are dispersed in 1 litre of butanol and recirculated in front

of the laser beam in order to obtain an obscuration between 15 and 20%. The
particle size distribution is obtained by Fraunhofer approximation of the diffraction
pattern. The complete experiment is repeated 3 times (or until the StDev < 5%) and
the results are averaged.

6. Sugar Test for crema _measurements:

The mechanised sugar test device is composed of a small sugar-containing
silo. The prismatic V-shape of this silo comprising a defined slit (2mm x 40mm) at the
bottom edge can create a uniform sugar curtain as long as the slit is free and a
minimum of sugar remains in the silo. This silo can be moved horizontally, with
controlled speed (~40 mm/s) from one point “A” to a point “B” (distance between A
and B is 20 cm). In the end position at both points a baffle prevents the sugar from
flowing out if the device is in stand-by mode. When the silo is moved, the sugar
curtain is produced all the way between the two points “A” and “B”. The crema in a
cup that is placed at 60 mm below this path within the two points will be toped with a
uniform layer of sugar when the silo passes over it. The chronograph is started when
the sugar layer is positioned on the foam's layer. The amount of sugar (a thickness of
the layer to obtain a precise weight of 5 g of sugar) deposed in the cup is adjustable

12



The graphic of Figure 3 shows the impact of flow time and membrane
thickness on the quality of crema. The results show that a capsule extracted
with a thicker 25membrane (i.e., 30 microns) provides a better crema than a
capsule extracted with a thinner membrane (i.e., 20 microns) at substantially
theYo@iadwe GRsed PhinesdnIes R eiIsRBSNeAf At Skial B Rt Arystal
geneeaibn® highen tessoohiines provided a faster flow (with 20-micron instead
of 30-MiGyap GMBRARRkOYEWIN 6%%%.%?’?8@%’5%%'%&{'?9%8%& Bidlen

corrugation provided an improved crema at 35 seconds flow time 30when a
thiBREAYRKFAALTANAIDESRTE B1§ MIGF6IRS): 4. Impact of granulometry
(averadbgartialdageredhfiies pandidnetontap Thibeycsghic loftdigurentrshoais
thgdimpast efifaeaveragRIBAytalecBeaiRfopbratdnAing teghinelesnsdsglaied to
fine Ieuﬁ!s)“and Irrr[1er,[11vbr|ar1;aI tmcknnemsg (r)nfthe floa/v t'mv(;:;h b t};hr%er different
coffee beans biends for ?onsg c%plé, réesﬁecsz‘tal(\:/%rfy,s' fBh f", Biend P 4na
"Blend 3" were tested. The coffee beans were ground using either axial or
radial corrugation grinding technologies. The capsules were filled with the
resulting ground coffee and were tested with different membrane
thicknesses, respectively 20 5and 30 microns.  The results show that flow
time can be significantly reduced when the ground coffee has a reduced level
of fines (i.e., radial corrugation grinder used) compared to coffee ground of
typical level of fines. This also shows that the flow time is significantly
reduced when both the fines level is reduced and the membrane is made
10thicker (i.e., 30 microns). In some instances, flow time can even be
reduced below 30 seconds at a particle size comprised between 260 and 320
microns. It must also be noted that the coffee origin(s), the blend is made
of, can also impact significantly on the flow time. Therefore, for a same blend
using same origin(s), the invention provides a significant improvement of the
flow time. 155. Granulometrv: The patrticle size distribution (D4,3) and
fines level (F) were determined by laser diffraction using a "Mastersizer S"
instrument from Malvern(r)eguipped with a 21000mm optical lens. 1-2g of
powder are dispersed in 1 litre of butanol and recirculated in front of the laser
beam in order to obtain an obscuration between 15 and 20%. The 20particle
size distribution is obtained by Fraunhofer approximation of the diffraction
pattern. The complete experiment is repeated 3 times (or until the StDev <
5%) and the results are averaged. 6. Sugar Test for crema measurements:
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The mechanised sugar test device is composed of a small sugar-containing
25silo. The prismatic V-shape of this silo comprising a defined slit (2mm x
40mm) at the bottom edge can create a uniform sugar curtain as long as the
slit is free and a minimum of sugar remains in the silo. This silo can be
moved horizontally, with controlled speed (-40 mm/s) from one point "A" to a
pabmdings: (distance between A and B is 20 cm). In the end position at both
points a baffle prevents the sugar from 30flowing out if the device is in
stand-by mode. When the silo is moved, the sugar curtain is produced all the
way between the two points "A" and "B". The crema in a cup that is placed at
60 mmib#letvothisrpitivasiitbia lting teibep @xitsalvitb meat oqesd ievitbnganimdoyrouizy er
ofc%ﬂgawm;ﬁra Fm%ﬂ%ﬁﬁ&%&%ﬂd%&’aﬁo@fﬂ&m@ﬁﬁg RigRlasiadaviendhe
su a@a%%gls oglljt}g%ﬂ.r? thgafggl@'s layer. The amount of sugar (a
thickness of 35the layer {0'0ptaR precise weight of 5 g of sugar) deposed in
the cup'ReERIfUSREABSHIR VaMRegMHEOSRIEECelf eR &I Hasra e MATYERSTBPIS T the
slit. TheIsargiartis ceysiat igaraetdddnd eatied extamdnids0ins.and prdeecissi
W@JH{%QiQ‘i}{iné?eG'ﬁ‘Ttﬁeocﬁﬁ&lgoﬁAQ%Féégﬁ?em“St be observed between the end

of extraction and the start of the sugar test. 5The sugar layer remains some
time oS58t IfeCOfSRhRCYSIRSE RiFriPRasd FRESBHQB&P?%FW?@%&&P‘@%S
sudemhiyrihefohs eapmudpoptratgegngsinstus tmgagingnogne(sin agaiestsbgar test
valugndstee number of seconds shown by the chronograph. Claims: 51.

Method, for deliering & lona coffee tiact iom. 8 capsule containinground
coffee Within & HoW time of Tess than 35 seconds per 10T eXtrat y

injeetrgacsf Ry aRieqing &rpeavsane KitpHnpldrepasirice of\iesrery thé aapddle
is dilled with ground coffee and has a delivery membrane; wherein the
capsule,js extiasted,ip,g.coffee extraction device and pressurized 10water is
injected in the capsule under pressure; wherein the coffee beverage is

releasddHEE PR BRI B MefRS PREMLPANEBRtRd S ARsES b e
ergagiddganiegras engageppiticenslizerchtesmttarn@Sthemiwramend a controlled

percentage of fines (F) depending on the average patrticle size (D, 3) within the
following limits:
F is between 12 and 16% when D, ;is measured from 300 to 349 microns,
F is between 14 and 18% when D, 3is measured from 250 to 299 microns.

2. Method according to claim 1, wherein the percentage of fines (F) of the
capsule for delivering a long coffee extract is comprised between 12 and 14% when
D, 3is measured from 300 and 350 microns.
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wherein the pressure loss at the interface of the membrane/engaging means
is 15increased by selecting a membrane of a puncture resistance of between
1.1 and 3.5 mJ, characterized in that:  pressure loss is reduced in the
coffee bed by providing in the capsule coffee ground having an average
particle3sidetisid@ssaig S5t SrenediBocdriffellebereipéiearitasd Offes
(Fatdepershiagea thenssrmbageeaskiolagsizeatid & FHovdibsd hestdiaingg limits: F
IS REMEPSTL a8 0s Jaﬁ%iMYhﬁ%%r?f%é@@%%&%é%@téggn@@é% YRGS

is between 14 and 18% WlFIGI’] D4,3 is measured from 250 to 299 microns. 25
2. Method according to claim 1, wherein the percentage of fines (F) of the
capsule for delivering a long coffee extract is comprised between 12 and 14%

when D4zin sneassifchtoehk308, 3t BranBIsFaRsrSRss atthditdiRfe of the
accordgpe%t any of the recselglc?gag(la%l@s wherein then%rressurel siat the

inferface 0?9%‘8 O DS B NS AaR g R SRS L &S TRAANS QETatiges® o
mabebF8AeaERAe- of aluminium of a thickness comprised between 26 and 40
microns. S 4. Method according to claim 3, wherein the pressure loss at
the interface of the membrane/engaging means is increased by selecting a
membrane of a thickness of about 30 microns. 10 5. Method according to

any of th&/BYRERY UMM WRE T PRI FBI TR Y R B HFJREE B Rsvifg
caffet dediby rong dditsfokeahe ditimy ivethes dapBiite insingcapiesing a
CoiidisiasnAIsAgoRaR i reialyisn siaatRieiadnitr fine givigg

section.
section.

6. Method according to claim 5, wherein coffee is ground using only radially

corrugated rolls.

7. Method according to claim 6, wherein coffee is ground using between 4 to 6

stages of radially corrugated rolls.

8. Method according to claim 6, wherein coffee is ground using radially and
axially corrugated rolls.
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6. Method according to claim 5, wherein coffee is ground using only radially
corrugated rolls. 7. Method according to claim 6, wherein coffee is ground
using between 4 to 6 stages of radially corrugated rolls. 258. Method
according to claim 6, wherein coffee is ground using radially and axially
corrugated rolls. 9. Method according to any of the preceding claims,
wherein the extraction yield of the delivered coffee extract is comprised
between 15 and 30%. 10. Method according to claim 9, wherein the
extraction yield of the delivered coffee extract is comprised between 20 and

2055 9. NMenbEo0s Rr NG IR B iy BN L SBIRS R yioi
| Wi . 1.9% wit. . Ing | ,
R et S s o et hiist oA ot v 19, Method

according to any of the preceding claims, wherein the water 20pressure of
extraction reaches a value higher than 11 bar at the injection side in the

Capsulqo' Method according to claim 9, wherein the extraction yield of the delivered
coffee extract is comprised between 20 and 26%.

11. Method according to claim 10, wherein the total solids is comprised
between 1.0 and 1.9% wit.

12. Method according to claim 11, wherein the total solids is comprised
between 1.1 and 1.7% wit.

13. Method according to any of the preceding claims, wherein the water
pressure of extraction reaches a value higher than 11 bar at the injection side in the

capsule.
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