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Method for preparing a beverage from a capsule The present invention
relates to a method for preparing and delivering a beverage from a
capsule that contains one or more beverage ingredients. The present
invention more particularly aims at providing a method for brewing tea
from capsules 5 and a beverage machine although other beverages can
be successfully brewed by this method. Different beverage preparation
methods using capsules to be brewed in a suitable beverage machine are
M&RoW foHWENYAnd haevis e Exésliagapsthed that can deliver a high
quality tea beverage from.a capsule containing leaf tea product. 10 Quality
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megliod.important to take full advantage of 15 the quality of the starting
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cross-contamination must be preferably avoided. Taste
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copifiesstichiagamin} tesingredibes highlyutl Ay cuineid warieties:eAlsadtBght.
PrlfSid ML CORSITER AsalvfBrARGLe el arouil Andapgeadiia ygiene
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theaqeh vt o parmgainlech@gaulesédto an extraction device, injecting hot
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issTRANMH 8L HNEL R RTRESY IRalraem Jhea g WalRk piafiR R aelnissiaddnthe
oth%?%?éﬂ?y ﬁa'lsvgu}ed varieties. Also tea residue may constitute a soil for bacterial
growth and may lead to hygiene issues which need to be tackled.

One commercially successful method for extracting coffee beverage from
capsules consists in placing an air- and water-impermeable capsule into an extraction
device, injecting hot water into the capsule until the internal pressure in the capsule
reaches the value at which a closing membrane is torn or pierced so that liquid extract
can be released out of the capsule. A method on such a principle is described in EP 0
512 470. This method provides a high quality espresso-type coffee. The ground coffee
is filled in the capsule fresh and can be stored many months without significant loss of

aroma. The release of the coffee is slightly delayed due to a retarded opening of the

membrane under pressure from the time water starts to be injected in the capsule. As a
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result, coffee can be fully extracted under optimal pressure and heat
conditions. A stable and thick crema or foam is also produced due to high
stress, pressure release and gas-entrapment conditions which are
specific to this method. However such method is not suitable for carrying
out the infusion or brewing of 5 beverages such as tea or herbal tea. The
result obtained is poor in term of taste, the beverage has a too high
turbidity and may also comprise an undesired foam layer. Therefore,
resslt{RUSIEOM RHRIRMiUER Gralitysddespbiiave Reacanmatieat eacheshbyssuch
) meth dtholt(her meth%gs using resguredfgr btre%/lvir}lg Product contair11in
>Raptliles can onfy 10 deIVEr fel BeVerages tharare 1o Rirbid, of pdor
angh mcheotrepmeahbatibioan dybichfaastgscifiattisthistrodtbadficient quality for tea
XDy CAPSHIRSEANIAINIAG LASH RN QKA LONARIMNIIG HOBRISE of

flows under gravimetric force through the capsule are known. A capsule
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2002/0148357. EP Oll[lg 5921 relates to a rigid cartridge for coffee, leaf tea
delyyeHercbrataagadhauseoeriagih aéege neodeer onesatnraMagohiare

thad PR lisereiiamt fhaisjdewrll efpthe.package is formed from a
water-impermeable. material in order fo encourage an even flow of water
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solution lies in that 25 beverage cannot be properly conducted to the
of faeRsere gepdrioys drxs ,t.hl)oélﬁ’éﬁh%érﬁ@%@f@édth@‘fﬁ%fﬁéﬁé@&é}@ﬂy
thréub@h 4R9dialatR%tor h ey sr ATt C aidE dge S sy i AMAI6 hstems are
r ssurizec{ water(é%%out 1.4 to 1.7 bar).is proyided in dow rd direction
g i L g Rar S Vg RS 9Bs A s Bl bRRed from a
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bottom side and upwards Into the beverage product. However, In this
bewRfaMCHEd et aavEBas RN &M e TauLbrestien oM et 65
theﬂﬁﬁclgage is formed from a water-impermeable material in order to encourage an
even flow of water through the beverage package. One issue is that freshness of the
ingredients cannot be maintained long enough unless an additional airtight package is
utilized to over wrap the cartridge. Another problem with such solution lies in that
beverage cannot be properly conducted to the recipient (cup, mug, glass,...) after
being released from the package.

EP 1 101 430 relates to a beverage filter cartridge system in which pressurized
water (about 1.4 to 1.7 bar) is provided in downward direction through the upper side
of the cartridge and beverage is collected from a lower side of the cartridge. This
document also contemplates the solution in which the pressurized hot water is
introduced through the bottom side and upwards into the beverage product. However,

in this solution, the inlet traverses the filter and the product cake from bottom to the
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top and water flows finally downward both through the fluid medium
ingredients down to a bottom outlet. According to the patent application,
the introduction of pressurized hot water squeezes the beverage powder
into a cake and permeates the powder more efficiently. 5 EP 1 440 904 Al
relates to a cartridge with a bottom lid that is pierceable in use when the
cartridge is in an horizontal orientation to accommodate both inflow and
outflow of an aqueous medium to form the beverage from interaction of
tofhad e Mb@mﬂﬂb]leymﬁwm@rte)bﬁvlecsagmiﬂgflaﬁieﬁéaﬂnﬂhﬁg%mmbﬁr
aofyS5aing ia, i dosuments, (e horizantal esifioning. of iha cartidge
gurlng use allows for an op{i |sed¢#ow of 10 the ag LeoUS medium
pragaeigH h@é\&&tﬁmfg@w@a@?wmﬂg%m@ymﬂém@@ wukpeagestetibe
pow@éeﬁﬂ)@a\@ﬁ@@ﬂwckly under the influence of gravity and may thus
DD GRS £ e e e s e RPN oot e
clalmst ata orlzon 4 y oriente dcarti ge AOWS avoﬂt pt IS pro
whienphetieniadgbys arranprigoiaberiapiaaed @Iememmfdmbbétwé@wth@imlet
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theV‘c’l hinsoecarsylaitththe dsnserdensragenarienitsmaiiagdg the

ottom of the capsulé; such portion being finally not delivered into the
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byipstsfhoiciohs uatiy blespite: therade ot gﬁﬂﬂemmlltylssdamngamgmmemst a
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the terms capsue or "cart or pac are
arréb%% éalagwﬁbﬁlmemso Filpvbeiveea }el%ﬂn%@ugﬁémgﬁﬁaﬂy used.
The HI@@@SeQBn@[ﬁWHﬁQDrQﬁngﬁfu’éb&m taaetusadrasrsafa@e&mamgﬁhﬁ)ﬁ@@m
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withid, tRlGlpieR, bitﬁlé%ngé}aéée@agays@ureﬁI@ﬁaﬁﬁdghﬁriaalb&wiﬂeﬂt faed
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rewable ea or o |ngr Sin atever SUC as cOm lete

teadreghieed el theagasmembdl Ofr&gnfém@@m@amed,emw@@ @C@ﬁﬂo@i quality

starting ingredients.

Therefore, there is a need to overcome this problem.

In the present application, the terms “capsule” or “cartridge” or “package” are
considered as synonymous. The term “capsule” will be preferentially used. The words
“brewing” or “infusion” are used as synonymous. The term “brewing fluid” generally
refers to the liquid that serves to infuse the beverage ingredients, more generally, hot
water.

In the present application, the term “tea” encompasses all type of leaf tea such as
green tea, black tea, white tea, chai tea, flavoured tea and herbal, fruit tea and
combinations thereof. The term “leaf tea” or “leaf ingredient” refers to brewable tea or
other ingredients in whatever form such as complete, cut or chiselled leaves, small

fragments of leaves, powder or dust.
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The present invention provides a new way to brew or infuse beverage
from a beverage capsule in a beverage machine that provides the
following advantages: - a method that improves quality of the beverage, in
particular, that provides a proper beverage concentration into the cup, a
good taste and a reduced turbidity, 5 - a method that involves a capsule
that is less complicated and less expensive to produce, - a method that
provides a cleaner beverage delivery and reduces or eliminates the taste
CrossiopiasnatienianthRyGRNE itsuasy-ta tnaiadihat alseinp Pyesa
b the conven'ienceL'hn the ca%s?ube ha dIing, i.ge.,\;\plét(l)'#'r]jertion and collection
“of tive el edbdnes Eor e B’%EH%}% SRS WS AW Iy BB SeS:
possilen¢hiedthantioproetatgsatyaoidthiod clapgriepanitic b evenageides a
proPLOBONLACARSLIS Inseriad in pbeverage madhing e, cansuls ay
omprising an enclosure con{amlns orfe or more beverage ingre ietits,
whereinnzethaiving fivid issintraghude thin ithiese woloslire{edratd nakiye ipesied
to g\%o&l?cépe enclosure, to brew the said one or more beverage ingredients,
herein a brewed liquid is filtered by a filtering wall and delivered from the

capsuien®thethbahpieyides ovdefnw ResHRep R BEIn Asssdiats 9 giminates
thefi{;lgfé'qgo\ggagoﬁgglmigg%%%}ggetfgylggsing the filtering wall is forced to

pass at least one 20 overflow aperture of the overflow wall. Preferably, the
overfibRretpedtthie sty St ReactnysBire ¢ s disps uifobthiag diane

insefibe slcteauEBol betryastiawapailids configured such that at least a
portion of the brewed liquid that is filtered through the filtering means is

For J RESHRYPINGT AUBH LA PR BeE MestiRly rHisdRE Y G0eréRidAagnethod
forprepilevneaperteregclini 2 pardipnlof tiguicdisnpretetably aileast the denser
oEtion located in thelenclosure. Therefore, acc rding to, one aspect of

Caﬁﬁ‘éerﬁSfﬁ%%SB’fgtﬁ% TRYERHSH R WIE Rt ChATIAG 16 55 B UGS ARY
theovétecainmbdeliag fbifdct sinddudal an'dipleociboan, Ipecfobiisinadethed acts

to enable the denser liguid to leave cha\gsulea l%tps become

thed%nc osuré oetﬁﬁw ﬁ%e S Gne OF TOTE Peverapt npredients,
|spensed, while at the same time, the beverage mgredlents are

submbrged byihecdiduid ithéltefodd puditimgbypdksidgleizercd frdm the
Calgsgwring that the mass of ingredient fully interacts with the brewing fluid.

4 As a result, the method of the invention combines, both the advantages
of thBurthermore, an overflow wall is placed in association with the filtering wall

and the filtered liquid traversing the filtering wall is forced to pass at least one
overflow aperture of the overflow wall.

Preferably, the overflow aperture is situated at least above the median
horizontal plane of the enclosure. The overflow wall is configured such that at least a
portion of the brewed liquid that is filtered through the filtering means is forced to
move upwardly after the filtering means to overcome the overflow aperture. This
portion of liquid is preferably at least the denser portion located in the enclosure.

Therefore, according to one aspect of the method of the invention, and without
willing to be bound to any theoretical model, an effect similar to a “siphon” can be
obtained that acts to enable the denser liquid to leave the capsule and to become
dispensed, while at the same time, the beverage ingredients are submerged by the
fluid therefore avoiding bypassing areas and ensuring that the mass of ingredient fully

interacts with the brewing fluid.
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gravimetric top-down directional brewing where the denser liquid can be
captured and the advantages of the upward directional brewing where the
full mass of product can be fully and slowly submerged but however does
not carry the disadvantages of each 5 of said brewing principles. In one
mode, the filtering means is a wall. Preferably, the filtering means extends
from a level situated below the overflow aperture(s) so that the lower
portion of the filtered brewed liquid is forced to move upwards to the
overflow @periune el ablyic the dHiring means v adjacantiaabestbethe
overflow wall. Preferabl e filtering wall extends substantially alon

e e e e S ARl R RS

thefashypttre otlone op waedahtdeiional tyawegophsteribedblomspel Phpslsecan
be filigyingdvaltieatasdhes susiificentbolaras ilteting Siacentasdher each

1Cbrsevséed liquid that 1favours a lower brewing pressure in the enclosure and
Ol YW oW Veldd ye§/vhile the flow rate can stay within 15 the acceptable

range. dneonedgspredi] thapverfimwswalal. placed separately in front of the

filterpigrapmiyniie AN sitiakIRasRITRIS Retwaan JBisraRlighration
seems to promote the "siphon" effect W{[h tlfilﬁ denser liquid in the bottom

VR iR WRLBEPE B LI YT PATAIR R At ateE M Yeioreed to
maypwrdiydintdhbeinterstitiahppace. Phdedensahailieuig isdmsinaljongero

theEVUIRGH W HMEPPIERM LR RAGIRSHIR BUARD DG HIAMN PHb IR the

interstitial space so formed. The dimensions of the interstitial space can
rapsKgEAbIFERT Othe B SraReraBry BB Y T B hhira PRk
thetbachwerfiowthpenpurttie sivaiedeabbisalib € Bédof Wl beiglt diuhe
re: eV | IS Su ial I .
s A o o ang
PrespyFfelbEtirAgaSHEratlento WAk Wa PrsEEMh dabhadigudaimepn stay within
thecqrspaurntiygroperly brewed regardless of the filling level of the

enclosure by the beverage ingredients. In another aspect of the invention,
o e ReE AR RGAS IR SRS ArResh T RE et
waliptathed iiseritiab Inarg paetsivseasdiiie Gardept pHipnrirampmtoggomote the

“sipasticWidécthahene raswasfounehiessiiibig dedibe ey seageansie has
even Be n. found bﬁtter. Therefore %}/
trayerse t e?

Itering wall and moves upwar tpne ﬂ]el}lrtlgrgti?ifane ipe\/ eﬁltico ! tsré(re
rewing tiul e%ters ﬂ’]e enclostre a g reiative pressurgabelow OCFE ar,
ligpiéfe thbfynbleegereanbasdndtimbstipredé tapknplopathubsphbeidipraseure
thrtﬁlgq\{ﬁg-ﬁ%tgﬁl@ﬂ‘élosﬂap@ﬁo Jormed. The dimensions of the interstitial space can
range of from 0.1 to 8 mm, preferably, about 0.5 to 3 mm.

In one aspect, the overflow aperture is situated above the 3/4 of the height of the
enclosure; even preferably, the aperture is substantially horizontally aligned with the
top end of the enclosure. As a result the whole mass of the beverage ingredients can
be properly submerged and consequently properly brewed regardless of the filling
level of the enclosure by the beverage ingredients.

In another aspect of the invention, noticeable improvements of the quality of
the beverage have been obtained when the fluid injection pressure is kept minimal. In
particular, the beverage was found less turbid and the beverage taste has even been
found better. Therefore, by the method of the invention, the brewing fluid enters the
enclosure at a relative pressure below 0.2 bar, preferably, below 0.1 bar and most

preferably from atmospheric pressure to a value below 0.1 bar.
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In the present context, the "relative pressure” is meant to be the pressure
that is measured just outside of the fluid inlet of the capsule (and
downstream an eventual backpressure valve) and refers to the value of
pressure above the ambient atmospheric pressure. 5 In one embodiment
of the invention, the filtering means is a pre-fabricated filter and the
overflow wall is a sealing wall of the capsule that is opened before
brewing. This configuration provides the advantage of lesser interaction

betwiaenctprseapsir-anthéhecmachiesssecthiatirantiygien pressure that is

me%?ﬁl?d“ﬂﬂ?&?&ﬁ% #ﬁ%&ﬁﬂlé 5t G r&{g&lf@ g Hb%ﬂ&?e%tgﬁ éO{%ﬂHP“

pre- fabrlcatedf rhng means is ant to be a filter media which
ba‘fhﬁr‘l’ﬁﬂl{ﬁdﬁlt’&)réﬁ’ﬁc}”\?ée{fﬁaé%?réi%‘i‘ée|ﬂfsBTﬁ?fl‘éfeﬁ:QﬁY&é‘%efPBTW‘fﬂé%?Mﬂc

prdiquiel. The filter media can be constructed from a variety of materials
inclugliage bhiboatisited R, iplastioniale mﬂt@r\/ﬁ@\{ﬁ&ﬂ@ y@%ﬁﬁfﬂfabrlcated

flugak)@lﬁ{%yé‘%e ROlysiIeng, b 51!71) ‘%'§ A, qébd['%at éﬂ% i tﬁeo“-

ter me la comprises on rmore |Ite ng OI’ ICes e free

bred‘é‘§§a3@%??ﬁ@gl’§aﬁﬁ?ﬂ§€8Vé6‘Tﬁﬁ‘b%?%ﬁﬂ@%‘?rﬁﬁ Féﬁ?édﬁwﬁ%%%ﬁ&wreﬁee
capassagetbé ansihnificeanthamensrity gtundesirdbieinsofulskedngae diestt.
parﬁA'@b%rH’h@Qfﬁ@ié'ﬁ{etmfd&)ﬁﬁebﬁ\/&{ﬁgﬁ 4@%fﬂﬁﬁfid§i€&iﬁlﬂ§riﬂgﬁﬁétﬁa@t1§0
me n"i"f‘t%'”t terl]l g'%)/w%‘c%%soi&j Ratlisles, coming fro s1reb ‘ﬁ fler or
cut, chise or crusheé artlaes msmFe t?we enc osure

Pagw&ﬂé%%?@wws% liitid Hﬂ;flﬁﬁ‘idmﬁfiﬁdiaﬁé%% ﬁ?ﬁf&&%&éﬁoaha éﬁrﬂﬁbv of
maresbkureloflg, wataoidithecdncl pdantécwhit moewioh etheniyiseclose the
pomﬁ%@yt@lesBag%tﬂwél@ then hevarageiuRwaiHatieons dbrisfarg. fata
mdd@p erfltelsré s SN %'i?erm nfs%u% ete%o{rthe filter sh ltkd be
refcermey a%ove {611 fm even more pre era%‘fﬁ/ ove f%s m

infiiednielgstre Wtﬁé’éﬁéfé@ﬁ‘?lésl%aiﬂbe%mqw%‘ﬂa ohara e gAY Attt
of padmaabidiiyoithk filigredkouicselbe Bufficientdo fet bexdsagedgavibrstiter

mcQWY I@a%mt%mtmt@ﬁﬁﬁ%ﬁ@ef%u%tm&%@ae&&ﬁfn DiSoitSthe lcaf
Parmeat l@gatn egned b%ha?{] air.permea I|IH{ of the fllterﬁa}ﬂ}hould
P prefera high 1200M nl?ﬁr moré pre eratﬁl} ighe B50
Shqq}ﬁzrelfﬁ@kév@ma%fmmémmﬁéﬁ R ORI PP E AT Hie RRSGHES Of
wapieaethe @hilstarcehitie ditheknghereasescbase dlsinbestainephod andhbltitidbe
be@ér§ alhRerAfsPHAIEDRg ffam e?Yﬁ{éloYlﬁé"@”STﬂe(%‘P{mﬁ@ Pl gRAce is
é,;3(1;(:{ ed beé een trhe %3} es. | é;%(;eﬁ to preven fl% é,lcagt rise
Léno ST e UiEDE SrslsasblR A HbEats R0 BURFIS e
15|g/ sd\éﬁ@fﬂx@myswén@&lbwesargugbﬁﬂ&émmamé%ﬁtaaﬂﬂmﬁefgrmtm&ueéd
peinienbiiér e ottas feerByaddvobingithieienagnicutevefdfetraverse slowly the
filter without offering too much resistance. For this, its permeability can be defined by
an air permeability of the filter that should preferably be higher than 1200 1/m?, more
preferably higher than 1650 1/m”. The overflow wall and filtering can also be made of
an integral piece. For instance, the filtering means can also be formed of a multitude
of small needles protruding from the overflow wall. The interstitial space is thus
formed between the needles.
In order to prevent a significant rise in pressure at the start of the brewing
process, the overflow sealing wall is also preferably opened before a significant
amount of fluid is introduced into the enclosure. By controlling the magnitude of the

overflow aperture, the backpressure created by the overflow wall can be thus
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overflow aperture, the backpressure created by the overflow wall can be
thus 6 considerably reduced and the pressure rise can be significantly
eliminated at the start of the brewing cycle. The aperture of the overflow
wall can be carried out in many different ways such as by puncturing the
sealing wall at the determined overflowing location or 5 peeling off a
removable membrane covering a predefined hole. However, it is
preferable for essentially convenient reasons that the opening is carried
coﬁ&@&ﬁb@%@ﬂéﬂﬂ@rﬂﬁ deastcanediele ¢hnaeghondid sepliethwalled Rethe start
of &u%%%urlng e sealing wall can also be carried out in many different
Wn d?eFerred example is to utilize a mechanical perforator that is
part Bhicheedtreaprdeyvirilvwohatase, bessiinedrawtiomisnyrddiecend ways
sudtERVEE ARG AREHRAR AN DAMAFNITE AR ESWIR D55 o

Cross- contamlnatlon issues and less cleanin e mechanical perforator

pegliiig 9éf éé%é%bﬁs%@@ﬁaaewaﬁﬂag@gfe%f%f%é%aawe% §isa

pre‘-f@ir%l@|ﬂ)ﬂél§é@ﬂtﬁﬂ§%ﬁ@ﬁ1@iﬁ'ﬂé@%¥@ﬁ’uﬁhﬁl@S@éﬂ/iﬂ@@tﬂamed out by

mechanlc I/h dra terv ntlo of the mfﬂshlne 15 In a possible
pun(f urin e%ﬁ Llll‘lo (v t rou said seal 1n
e ie east one<overrow ap rtiré can be carried out by a

mechae [maicmlnralgyd raeliegpmgoratbranalsiste partiaf theimashjndffarent
wagke%ﬂ)%’}l%lerpe%r QraRiCRNPGiA%e f&@%ﬁﬁ%@ﬁ%ﬁ&%mﬁgﬁ% daR of the

ydraulic perforator can be one or more fluid jets of sufficient velocity to

capsiifeiiaiyipl Adiats thi TR WRadweedsinee pdas haecersbaririfent,
mamﬁr@\@&fdwlwaikmm PIRES @bleashtRifaZshRaGs Averiawepatrehe

b d tructi ft le. Th
R R R e e SR
(e.glosudenvidnbiaaepdsher s losimgum Bty aineusenvaibse ttiredapsualéhydaulic

int9RsHabL rgﬁﬂg%a(;&”yprove the maintenance of freshness of the
ingredients contained in the enclosure. The membrane can be punctured

by alpariaeribldisiaaihae: idethierpanrcor el Qu eI pScap Rsrefircd e
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an be punctured for formln an O(_Eltget for the delivery of the brew

PERRAERS @1 ﬁtO&Ftﬂ‘éI%%rﬁélﬁ% By et Ansy: e H"erﬁgrﬁﬁffﬁéﬁl?r%%lone
or wherin dtsighififantpositiveprepsucarias feefonabilicinwhdlenclasiire.

bl fﬁ BEEO é&@%ﬁ@é%&&ﬁﬁ&?"tﬁgw Wal @Wéo%'{)?i%s N RAS apre-

examp e, 30 the sealing or overflow wall is opened to form a single

maés@ﬁeﬁ%qwmwrﬁﬂlmner@%h@aﬁé@m@m@gé%f@agﬁ Qhthe
capitgs. and bamthie eRclostpe idib QU8 Wapsule and protected by an outer

closing membrane. The closing membrane can close the capsule in a gastight manner
to improve the maintenance of freshness of the ingredients contained in the enclosure.
The membrane can be punctured by a puncture means that is either part of the capsule
or foreign to the capsule (i.e., part of the machine receiving the capsule). The
membrane can be punctured for forming an outlet for the delivery of the brewed
beverage out of the capsule. Preferably, the membrane is punctured wherein no
significant positive pressure has been built in the enclosure.

The number of apertures in the overflow wall is not critical. In one example,
the sealing or overflow wall is opened to form a single aperture through said wall for
the release of the beverage through the filter and from the enclosure. The overflow

aperture should leave an opening area that is large enough to enable beverage to exit
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aperture should leave an opening area that is large enough to enable
beverage to exit 7 at a sufficient flow rate and to not create too much
backpressure so that internal pressure can stay relatively low in the
enclosure. According to another aspect of the invention, the brewed liquid
is conducted downward from the overflow opening through a beverage
conduit to a beverage 5 outlet. Therefore, the brewed liquid can be
dispensed properly and hygienically into the recipient (cup, mug,...) while

at KeeMingR Siplacansiacarsiib o mandbRIMAtng a5 kasybandling of
the capsule in hine. For thiﬁj the method of the invention

I RVDRGBI G i .
pregglﬁrteer%l%tagsr% ae“é%git%“r/ulrrllg of the ilgecapsule substantially vertically and

the CAiFPiidefeaPbreraRfe R theHBVSVEMotc Spekidd ifBtddbrrrsinseed
dohaverdgeauiletdncalldonapatarg diteatinn. dscdarestdhduinile aftigicttiavels
ougipstantially horizontally and upwardly in the enclosure and the interstitial

space, beverage is then dispensed downwards while the capsule can be

posifﬂ’)‘ﬁ’@’tﬁo\’}%ﬁ TetheaHid CARe e}*ﬁf?%.sﬁﬂ ﬂ&@ﬁﬁrﬁ%@@&ﬁﬁﬁ@éﬁ?o
theadvantagesd, Snoger. Hvehaxibtrygnsys semd dlcap e neratharivortad

Revle e RASRIREHIIhe present invention, not

SHangemnen o Ihe s
pr only the Iow)c?alflln blg; (?o trolled slowlier thro %h the capsule,for%‘ etter
é £y %ﬁl Fie

infudiSh Balfty BS HYS TSP UORRY s PSRy LA fhd the
caprrahdtiniyy teftil yoepsighdl isaed shercanerdofabathe veagmuleosrihevpléond
op¥aHicRIMcARS Wi NserianaNd:sARIME ndAeanR¥abls facilitaler sinae the
sul cagsp% inserted verti alla;ﬁ(firgm Eggltol tfthe machingt%gd it can

Cc
ﬂub Davers sa tially horizontally DY e enclosure an . .
e remove uring-opening o the machine’a ong a same axis or direction

intpystiiglsleagtaReReEae Wilitoudifiagerblesmplidatehils detisreideieesbend/or
podigensdRtenantion (e aprefe! resl cippeditnentyiie bpvefiege condiigand
h verage dispense. 2 let ar s of th psule and the.
o e o R b G ERRT R S e
maships. e qrsera e iyl b éiretesran Brecaiinglise HAwle of the
thrnadhirecppyiilis foo dbeger irgfqsive dwaidytasteheradsicenfaningtimmadan be

gr&%f@ig@?ﬁ%ﬁ-aﬁhm 81%52%?@1%@‘8%81‘%9&3}’59“0”1 the filtering means

fi
is a sealing wall 30 of the capsule which is perforated by a plurality of

discrBfEPkAb TR IHENTBR RS AL T I E RSy Brahly AR hpsule
reroverfloviavibthisdannextdxnedpaalt facihg itiwerted vertically from the top of the

machine and it can be removed during opening of the machine along a same axis or
direction by simple gravity and without need for complicated ejection devices and/or
user’s intervention.

In a preferred embodiment, the beverage conduit and the beverage dispense
outlet are parts of the capsule and the beverage flows out of the capsule without direct
contact with machine parts. This provides the additional benefits that cleaning or
rinsing of the machine part is no longer required and taste cross-contamination can be
so eliminated.

In another embodiment of the invention, the filtering means is a sealing wall
of the capsule which is perforated by a plurality of discrete perforating members that
stay in place for brewing and the overflow wall is an external wall facing the
perforated sealing wall of the capsule. In other words, the filter is obtained by the
conjunctions of a perforated sealing wall and discrete perforating members of the

machine. When the perforating members are engaged in puncturing arrangement with
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perforated sealing wall of the capsule. In other words, the filter is obtained
by the conjunctions of a perforated sealing wall and discrete perforating
members of the machine. When the perforating members are engaged in
puncturing arrangement with 8 the sealing wall, very small interstices are
left for the brewed liquid to pass there through while the solid particles are
primarily retained inside the enclosure. This arrangement has the
advantage of a simpler, lower cost of capsule although more product

thd RtQraglian NeeLy s hevweenidescapiigantdibemachinel b fRsaessary,

thr%‘Q%ﬁdw tongl fs'gﬁg media.can. b%ﬁ%@ #&?%ﬁ'%%ﬁ‘c%t%g ’e%*;c ogh%g.r%ﬁ%s
perforating members can be removed for brewing and a tilter media be

arrpeiTieRfifas\ithid thieiags b surBIPTticl eeurerst pé Aenstln gl herabarerean

priRaiesdias: Mlasies - PysamnitsheMheE aqLivalantacturing means that

prodyces small, disfciﬁette aq(;. tistrinIed a%erturgs in 10 the sealing walls.
In an émoodinett, fthid Tan HETHBAt Y Th 1Hhe tapsule through an entry

wall lohthd temelosu tdadatcis o pedsedite thenfibersingnballemgaind, foontrary

brd@ifiEalrAching flednEoRRRE A s idid fRA B HERdURed on any possible
side of the capsule, Preferably, the fluid is im\re/oduced from the opposed

side WRItLKEpRISIHIE BIHRARS SRR DcriGerRIBdrs: BY 2ol Bs

eqinighequplity tinfngioreace Hiao hect gess amad, ofi thre tdeedagehiodhepcupres in
thergggfﬁ%ﬁgss-contamination and easy handling of the capsule in the
machine. This "opposed side" approach is even preferred because first it

ensufed fRfaibeRc ARiE £08 A2 AIRAHSEHIh e tRgriaiinesing rramsgvall

of leaveslororethaoin dppopldcinddibténieg vonl flAichsy stenraon tonkeside ldng of

thes[?rff)?r%m c‘é(l)l m%eir?? B@&&%%S&laﬁ%%flmee f?&owﬁe }E%ﬁ‘é.@r%@@rabl ,

capsule an machine). The Inventi SO relates to a beverage capsule
thesthuid iy FoFoshessarfuthseparige demphidiriperipeollrihgdrughstr the
In\CRMETSINgsBIneNe soirRi o qtaNin hareo sl doaielhevarrgacingngdients, 25
bedLlre inﬁ’1 device comprising capsule handling members that maintain the

everage“o e Culp, Tedlced (foss cOMTamiT t1on anaq%as?/ andips o the. 8zé%sltlle mn

capsule in a determined brewing position, a filtering wall f$ provided to
theripaehine prBivCENRNSRY thea ednpsanreh énevsaurefcredthesaus Burbif 60yl
thaSwvRlagednirassociRignwibHaR fiigrag wallnand 486 1élietaddiayishm for
plar iR DE RN WA farsedde RArs & LEaRNRnS QYA Whnpactness
of the capsule system (both capsule and machine).

The invention also relates to a beverage capsule system for preparing a
beverage comprising:

a beverage capsule comprising an enclosure containing one or more beverage
ingredients,

a brewing device comprising capsule handling members that maintain the
capsule in a determined brewing position,

a filtering wall is provided to filter the brewed liquid that exits the enclosure.
Further, an overflow wall is placed in association with the filtering wall and the
filtered liquid traversing the filtering wall is forced to pass at least one overflow
aperture of the overflow wall.

Preferably, the overflow aperture is situated at least above the median
horizontal plane of the enclosure. The overflow wall is configured such that at least a

portion of the brewed liquid that is filtered through the filtering wall is forced to move
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30 aperture of the overflow wall. Preferably, the overflow aperture is
situated at least above the median horizontal plane of the enclosure. The
overflow wall is configured such that at least a portion of the brewed liquid
that is filtered through the filtering wall is forced to move 9 upwardly after
the filtering wall to overcome the overflow aperture. This portion of liquid
is preferably the denser portion located in the enclosure. Embodiments of
the present invention will now be described, by way of example only, with
upteiRngneetenthelREcRMPANYIBgeeianings ovemldiehipdriigurEhik isodtion of
. schematic illustration of a brewi apsule system for carrying out the
o R s D e B R e Poure 2 s
schepslimestragiohoprgsns Hraniieg Sydteav drfitRseatcduring abwing

exfhPreAPsHle FigHEes 45 Bthemphieyilsiraianofia RWigwing capsule
syst%m for carryinlg[; 1O.oult1the Eneth?d f the inventifn accor ingbto a
second embadifient’ Figure 4 18 d'scematic fitiitration of A the BreWifg

oussistamtioddigiives 3ngemimen dremdniegdd thBreapsbistiBigure 5 illustrates a

perspeeiive }6%&%&&%}&'&@9@9@9%@@%@ SAGMRALOT Uﬂ?ring
ol

b invention; 15 Figg{e 6 is a cross-sectional view of the capsule of figure
A hediat Vértical plane A; Figure 7 is a perspective external view of
the doyercor ik otlibmaapsuigrafiohguire t5e Wigp @B e peesplotinerying

oul THRARINAEWrhNGeAYEH QLSRG FaRsAE Ghidifigie S: Figure 9is a

plane internal view of the cover orlid of figure 5; Figure 10 is a )

persPLivé RABFYIE (hSHARHON SURTY DY HHes¥slfBLM BEUfigdidEne
bréwingreflthestupaidehe phase of insertion of the capsule of figures 5 to 10 in

the BR.BEMIGARUCELEIQNE 42, 00NE e RlRSE Al alRsRaA e

brewing gewce about tRe apsule; Figure 13 shows the phase o creating
emipRd IR NS IBIEINEOSE the capsule before brewing in the brewing

deviEggure 6 is a cross-sectional view of the capsule of figure 5 along median

vertical plane A;

Figure 7 is a perspective external view of the cover or lid of the capsule of
figure 5;

Figure 8 is a perspective internal view of the cover or lid of the capsule of
figure 5;

Figure 9 is a plane internal view of the cover or lid of figure 5;

Figure 10 is a perspective view of the cup-shaped housing of the capsule of
figure 35;

Figure 11 shows the phase of insertion of the capsule of figures 5 to 10 in the
brewing device;

Figure 12 shows the phase of closing of the brewing device about the capsule;

Figure 13 shows the phase of creating the overflow aperture of the capsule
before brewing in the brewing device;

Figure 14 shows the phase of removal of the capsule from the brewing device;

Figure 15 shows a cross section view of a trunconical capsule according to a
fourth embodiment of the invention;

Figure 16 shows a cross sectional view in direction I-I of median plane B of

the capsule of figure 15;
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Figure 14 shows the phase of removal of the capsule from the brewing
device; 30 Figure 15 shows a cross section view of a trunconical capsule
according to a fourth embodiment of the invention; Figure 16 shows a
cross sectional view in direction I-I of median plane B of the capsule of
figure 15; 10 Figure 17 shows a cross sectional view of a rectangular
capsule according to a fifth embodiment of the invention; Figure 18 shows
a cross sectional view in direction Il-Il of median plane B of the capsule of

figureiduie S Figutes b2 SROWS tRaHPSRestioRak Miew pcapsapsadenasiaerding
ﬁftﬁr? a}n%ig)( h er‘pp)lp imenéhl[:igglure 20 shows a cross sectional view in the
i 110

irection Bi-| “median plane B of the capsule of figure 19; Figure 21

shoWiizsrsdiferiitit eispaeaiengieviedrithdisaHenplt g sudianp hgedidihg

thdoapssdyentiperbodiment; Figure 22 is a cross sectional view of the

capsyle, of fWEAT: GGG AR R ARRST Seapanalueyunl-Ayatiam, of the

capsule of figure 22. The general principle of the method of the invention
emPatieWibe explained in relation to figures 1 and 2 in a first possible mode
and HgelafionttowfiguceoSs anctidrial sickbisebodueptssiblelhotimeltiahelfinst

B $Pafl A &APSHISRYSI®N 1 is provided that comprises a capsule 2 and a
beveﬁra e rtT))revgin‘g device 10, For simplici?/, the beverage brewing device
et

is ohly 8¢ Sy HEPRALIPEREYHAY ML Ahid) BPRLE AR fonal
ac¢eshmgdal fsavants ewithiinthetnormal knowledge of the skilled person of
the %&QQ?@%M@%@?%@Q%@%@ It;ﬁ@@%ﬁki[@ &?i%ﬁfﬁ@iﬁing bevera%eb
ingredients,such as leaf tea the |ike. The osure Is demarc y
o e G T T R o SRS A 1
peripHeratiare PsrappIch s angthesi of the imsatiousiHgava)e enelomphss
rel ifb@arenti iass| SeD NS SHEH @S Aty alas, Ml ps altht BuaregieckngLian ar
lygonal section that determine as a matter of fact the general profile of
Se%%yfﬁt%??ﬁé 55\%3” 22. The enclosure is sized to accommodate a dose of
leaf BethsrHEe rfledicApIRetipican) Aoy setviaresneimytanrsule 2
an¢rebevablyedbtovhrg davicel e Basempblieas, mgredienpetaywepelreionithe

onfm\éﬁlmfﬁfgj&@Y&Eﬁ%&%@%i:é:%rhlt:ﬁ rc@ﬁlﬂ?g@/%dﬁkonal technical features
within the normal knowledge of the skilled person of the art. The capsule comprises
an enclosure 20 containing beverage ingredients such as leaf tea and the like. The
enclosure is demarcated by a cup-shaped housing 21 and a filtering wall 22 that is
fixedly attached to peripheral inner step 23 of the housing 21. The housing may
encompass different cross sections such as a circular, ellipsoid, square, rectangular or
polygonal section that determine as a matter of fact the general profile of the filtering
wall 22. The enclosure is sized to accommodate a dose of leaf beverage ingredient of
typically about between 5 to 10 grams, preferably 2 to 5 grams. The dose of leaf
ingredient may depend on the final volume of beverage to produce. For an individual
cup of tea, a typical dose can be of about 2 grams whereas for a tea pot, a typical dose
can be of about 8 to 10 grams. As clearly apparent in figure 1, the capsule is
positioned relative to the brewing device 10 so that the filtering wall 22 extends
substantially vertical and from substantially the bottom of the enclosure. For this, the
capsule is preferably positioned in a “vertical” arrangement in the brewing device 10.
The cup-shaped housing 21 can be so oriented with its large opening and its bottom

oriented in a vertical position.
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cup of tea, a typical dose can be of about 2 grams whereas for a tea pot, a
typical dose can be of about 8 to 10 grams. As clearly apparent in figure
1, the capsule is 30 positioned relative to the brewing device 10 so that
the filtering wall 22 extends substantially vertical and from substantially
the bottom of the enclosure. For this, the capsule is preferably positioned
in a "vertical" arrangement in the brewing device 10. The cup-shaped
housing 21 can be so oriented with its large opening and its bottom
orierntgel dapaukertipaipsitianodl Bhe camsidie sl prafarndiyaiosed daysas
nERIngab HetherpelisAlbaioses e nclos e 20, phe-aealinone!
is attached, for Instance, to a peripheral outer rim ffgfetﬁje cup-s apera
24106 4P BRI BWSHNRG wall and the housing can be made of oxygen
barriBothndiesialin b waidl theé taadlasuiie canbearsidbs@ntialibn ieeiof axygils
anéf%Q“é}}c‘i%ffeeéﬂ{'&é&Bﬁ&%am‘f%@%&%&? k%fﬁﬁa{:&l@ F%@sﬁﬁ%?%‘f?ﬁe

during.an extended period of time. The sealn% wall can be a flexible

beYREIShIBHEd S SAMPS BB pREtid U 3R prietsrapiE <baliHg e rmdin BralRe
waid preferndiksibdh msnsbmon ofayemorragin pltiday eanénporaneaypicaliyig

mABRAL éf@#eﬂﬁl\éﬁﬁ@'ymép&alfé%@\é%ﬂ’ ﬁ’aﬁﬁiﬁé%ﬁ@#ﬁés?ﬂn’?ﬁly,

Alumlnl 10 The en
a0 %'éPHJZ% My AN g e e
furthEhecomlonses & covierablerbegen trest dschisayarashedushysbingrhg24 of
sudhahqusiasidceyeriaps the sealing wall 3. The cover forms an internal
chanﬂlel 40 tt‘iat terrfn nﬁltes at its side end bé/ gn oHiL 41 115 It eh Q@gﬁlof
the cap suﬁ% PS no Véllry glrflgomlprbsregrlecr%vneéemism |\e/ren alst?usr? e aC ©
rlnaaﬂﬂagﬁraah@ﬁﬁégrﬁaéWéfﬁ@wsﬂv&ﬁéélm Wﬁibﬁeffﬂlﬁe%@y@h@qnﬁélra}rﬁwgeé
chiﬁf@ﬁﬂ@ﬂiﬁ@@ﬁﬁﬁifb@ euifs af dherdensesagmdbraugh the sealing wall when

perf%?t%ﬂ é%’, ot red Sﬁ'f%” Oﬁép%'r”s'ﬁ?c%{%ﬁ% enbR \Ve% fu9 gan also

be manufa strla at lower cost astic the orming or
TrUB GO ﬁ%lmsgu%ﬁhﬂmh?ﬁlﬁ%lﬁtcé@%@éﬁf@ éimggenrmsw@ﬁép;@%ﬂhlows a
largencothet corers:alsd fiwbevsrilae fiemahadhefstaéinp andlingemeenfessand
and9 [OG SIRGIARS mefdﬁﬁﬂééé'lﬁe“f‘ﬁ@ RO ER %ﬁ%‘ g de¥iaechtel

comprises capsule handling members 30,” 31 that are configured to hold

mdd’m%rt?éb’sﬁllé)ﬁﬁeferSR/‘éYtP&%ﬁm%&Pﬁﬁﬁ%ﬁ?é’i’i‘f%ocﬁéﬁﬁ?d““?h%rs RiRRgplastic
deepeimabeng. 30 8 dhepa oichraohiher javnscor Asty fsuitals | herectvanlcdl tBS

haRIIFIQSINGBARARSIRIRAGLRER ANACIs6, RDOUL the capsule and can

maintain. it firm
a nltgrmgg to th/e brewing device 10, it comprises capsule handling members 30,

31 that are configured to hold the capsule in the “vertical” arrangement as defined.
These handling members 30, 31 can be machine jaws or any suitable mechanical
enclosing means that can open and close about the capsule and can maintain it firmly
in place. There is no need for providing high closing forces since the involved fluid
pressure in the capsule remains relatively low and, preferably, as close as possible to
the atmospheric pressure. Also, since the capsule can withstand the low brewing
pressure therefore the capsule does not necessarily need to be entirely enclosed but
simply held water tightly in place during brewing. This participates to a simplification
of the machine and reduce machine costs.

The brewing device comprises a water supply 32, such as a water tank, a water
pump 33, a heater 34 and a hot water injection line 35 that is managed through the

handling member 30. The brewing device may also comprise a controller and a user

12



10

15

20

25

30

in place. There is no need for providing high closing forces since the
involved fluid pressure in the capsule remains relatively low and,
preferably, as close as possible to the atmospheric pressure. Also, since
the capsule can withstand the low brewing pressure therefore the capsule
does not necessarily need to be entirely enclosed but 30 simply held
water tightly in place during brewing. This participates to a simplification
of the machine and reduce machine costs. The brewing device comprises
mtarwaéearostm@m 3RoSHE R aSadVALRE t@mkr@m@ﬁrmmﬁ%@bﬁawﬁﬁ
mif! & BotupleLiiegien ing, 32 hal [amanaded fqual e, handing
rewing device Y 150 comprlse control er an

Sldﬁéérmleftﬂﬁféﬁﬁéﬁ@%{o%%sh‘ibtaéﬁd\ﬁ?é t6shRaRArste (e by araiseiplebHr difon
capydte Oasdan@vihdrb g @tkufe habkpressLive valvwe B dan dae reevise puidp

co&‘?é{"t% &Q@d%ﬁ?ﬁé’ﬁ@e% Fﬂﬁdeaﬁtfé/w%ije%s%é”ﬁ‘é&ﬁ%%%ﬁ‘@?ér%@s&%‘ﬁﬁrtﬁﬁ fay

needle(s) or blade(s) and a water inlet) in the capsule. Of course

hopGURNPE SEEHETGH D Rt QTR Y RRME S Ao 1B d5inHpes Bould be
combeuthtiatvddiudrs Kpickairtovalyeessure. Medium to hlgh pressure pump

mayTHQM%\&%QQeQI@J%%S@Q%Q%%BEE@%HQQH%@?%&%J&!@JHHB’ and
seajf us??ﬂln combl ation with a %l(éflgilgssure alve The hrewi evice

r?é?‘&c%?ﬁ ¥ IorAEang SPHSFatg BRY B aﬁ tan

peﬁv@tﬁmgw@'h whtbeastizitelipdieAd shogvef ihdiburdlingtmembepesfbrdting
absleaR:AsERNNIR petivaietkbatiemslasipgacf theandling vaembars 3 31

foot the cap ”'ee e er{&”ﬁ?%@ ae%%s'%ef%g%g ”&58“9{“&“&158"&%14
Waand sealing Wa O Cr e an overrnow aperture 51 rr\(j enisr trac{ed
25 é%ﬂ&?‘ﬁdh‘? finerape filke opsto leave the aperture fully open. Importantly, in

the hreysingnhapsiatienaiang dpdigive shohe wapsuteXinadlyadaeamptises

n oV rflow wall v rfI r t v

co A W A R AR MR 12 O R e
m%é&h@ﬁmt%alm BabthseralemsvAvalss w@%é%@aﬁar% d ring
walli gmed the biciefhdwoverie Stercapdotdratitiab shanelisiibatusfRiupposeckate

an MIQQHBB%E&@%*IHJ?YJH%%&P W%B&%&ng%&% BP0 BN as a

promate the upward motion of the denser beverage portion ZOt hat is

SO% RldSHRRCAN AR DGR BBRGHT Yt él‘t?s‘ﬂﬁ‘éseﬁP?@Féﬁ%?ﬁ%“ﬁ@% re
tha jtipectvatiea bl therimred ntidirewottesnas fblendofuicapsule is inserted in

the hrewing Heyige.ans e sRRRIMS HARING RErReS ﬁr%ﬁmg%a&g%le
is gﬁ%ﬁa b?lut eetgrgv%snlgo e\}}c\{c\";[uth hhee %ﬁg@ﬂg hanclh el?&em%%%%?ga’,c}/sgf ai)ggyy
the capsule to position it with the sealing wall being substantially vertically oriented.
An overflow aperture 25 is created by the perforating means 37 that punctures the
sealing wall 3 and is withdrawn to leave the aperture opened. On the opposite side of
the capsule, the fluid injection member is introduced in the capsule’s enclosure. Hot
water is thus injected in the capsule at relatively low pressure, preferably, at a
pressure not exceeding 0.2 bar. Hot water slowly fills the capsule in and submerges
the beverage ingredients in the enclosure. The brewed beverage is filtered through the
filtering wall 22. A denser portion 5 of the beverage may tend to settle in the bottom
of the enclosure; which portion is also filtered through the filtering wall since the
filtering wall is properly placed adjacent this portion. The denser beverage is
evacuated through the interstitial space “s” as caused by the variation of pressure

between the lower part of the space and the upper part of said space therefore acting

13



10

15

20

25

30

An overflow aperture 25 is created by the perforating means 37 that
punctures the 25 sealing wall 3 and is withdrawn to leave the aperture
opened. On the opposite side of the capsule, the fluid injection member is
introduced in the capsule's enclosure. Hot water is thus injected in the
capsule at relatively low pressure, preferably, at a pressure not exceeding
0.2 bar. Hot water slowly fills the capsule in and submerges the beverage
ingredients in the enclosure. The brewed beverage is filtered through the
sindhfijeong wiba2. PhelrResr m@rmmlag&mmmam@%wtgmlt% settle
in th bo nelosur orfion is also filter h
o ey e
in theSRfdoREe B@&ﬁg@ci@t%\/@d@a@mﬂp%wmﬁqr%éerstmm space "s" as
caudeshbylthie: vatiatitatahpressiioe fefneegHihdd prdenbly b plecspace

ab@\%dtﬁ@ %M%%&%ﬁﬁpﬂégﬁ SPACSINRIGIE,ACHRY JRAITHIFM [Bed above

The rest of the beverage is also filtered also by passmg through

thetﬁgmféh%)%hheéﬁlﬁlﬂfe%‘f%?ﬁ% VS SRR A AFEIMRE of the fluid
submthgeenclgstedanutageavaoulated todhelovenflowcapestupd 5 bitvsinagadd be

frofPiRdhab i Q&fﬁéﬂ%éﬁ%r&lﬁ&tém}ﬂféll%eﬁ%@é%b’ be placed 5 above the

3/4 of the tot ht of the enclosure and ev refer blyb laced
sy M S s e s

theclomipietest pobrhel fenulob thethéhve rageringreptienef dheicacifowerwhen the
caﬁ\@&uag&m@ﬁ&hem\éefa%g’éqmam@&@msw&mwﬁw&ﬁlbﬁttﬁra

ﬁi rocess 11The aI h?i,ght o ertmtl s}yre |§ rpt antt be the

glslta%rclzn svéa aratin ?gwermos Ooalln elﬁ‘ng en(e:I%%Cure 0 'the
uppémﬁélsbqo@mtﬂdoﬁlﬁﬁé eﬁé%éﬂﬁé”wﬁ@h%éb‘@ﬂﬁshﬁ%@ﬁéélhw HidtHE is

dispeveiagraaiBchinaiieadypientbedsewing Iﬁagaatiane lika). rmpdei,rtahemw
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ermanent device part when leaving the outlet. In other words, the outlet
m‘?@?ﬁﬁﬁ:}? QURiERSAtly low and laterally spaced from the capsule handling
menitierpriocadeiof dmytsigmific arttloathtacowtinp edifjpidesitaritd @sencompasses

difeRmberSMoend elr@saen@R. The principle of the brewing method

cccouing o 19U L a2 enpaessees. dbrenL YRlPIS 20

opened by a pre-cut overflow aperture. The pre-cut overflow aperture means an
aperture which has already been made at the manufacturing stage of the capsule.
Freshness of the beverage ingredients may so be preserved by different means such as
by an airtight closed cover with a sealed outlet that is unsealed just before brewing or
by the use of an airtight over wrap package that encloses the capsule.

The capsule may also be conceived without the cover 4 and its channelling
function. In which case, the front handling member 31 may be designed to collect the
brewed liquid as it passes the overflow wall 3 and travels down to the recipient.

Another significantly different variant of the invention is described in relation
to figures 3 and 4. For the sake of simplicity, the same numerical references are here
utilized to refer to the same technical means or features as in the embodiment of

figures 1 and 2. This variant differs in that the capsule does not longer bear the
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For instance, the overflow wall 3 may not be perforated but may be pre-
opened by a pre-cut overflow aperture. The pre-cut overflow aperture
means an aperture which has already been made at the manufacturing
stage of the capsule. 25 Freshness of the beverage ingredients may so be
preserved by different means such as by an airtight closed cover with a
sealed outlet that is unsealed just before brewing or by the use of an
airtight over wrap package that encloses the capsule. The capsule may
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importantly, the puncturing members should extend vertically f romt e

be(Erdnot e HOS I BINRE SRRt e Yo Erndldie dvaringidry e tNéhidisser
pupgriong ofetiietsr@edruitiithertbettey ivdmetizotteim gk tha@roleBuveads
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24 as schematically illustrated.

For brewing the capsule, the brewing device is closed about the capsule which
causes the puncture members 39 to puncture the sealing wall 26 of the capsule. The
combination of the puncturing elements 39 and the sealing wall in the puncturing
arrangement can form a filtering means sufficient to filter the brewed liquid that
leaves the enclosure.

The puncturing elements can be selected in number, shape and size such that
the filtering is effective enough to remove the turbidity of the brewed liquid that is
released. These characteristics of the puncturing elements are also chosen so as to not
create too much backpressure that could force pressure to rise inside the enclosure and
negatively affects the quality of the beverage. In a preferred example, the number of

puncturing elements is from 10 to 100, preferably between 20 to 40. The puncturing
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20 puncturing members 39 being sufficiently away from the sealing
surface to allow an easy capsule insertion in the device. The capsule can
be maintained in place before closing of the device by any suitable
holding system 310 engaging its peripheral edge 24 as schematically
illustrated. For brewing the capsule, the brewing device is closed about
the capsule which 25 causes the puncture members 39 to puncture the
sealing wall 26 of the capsule. The combination of the puncturing
crlemens ddanddhensealinganeadtdmthe pnTiuingraviapge srarsGa ferm
mi Herg meanssuficient o fiier e frawed ianid hay leaves (e
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theacrlrl%_ngement of the capsule handling members and/or an abutment
means placed there between. The brewed liquid can be so collected in the
10 spacE s s tmedd thg iWanapuifslant Yediadelaterstofigyes S to

10eTictes tiren e piinding onthatsgabdibedengitycaisiie brfevwedrlayersiamd be

me%Y&PUP{ﬁQiW&%%che space and to an overflow aperture 250 belonging
to the front capsule handling member 31. The brewed liquid is then
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82%9@@ BYPRS of the overtlow wall as will be explaine er e

capsule further comprises a cover or lid 4 with a peripheral rim that is attached to the
peripheral rim 42 of the housing 21. The connection between the lid and housing can
be made by gluing, welding, snap fitting and any combinations thereof.

The exit sealing wall 3B may be constructed of a rigid, semi-rigid, or non-rigid
material, or combinations thereof. Suitable materials include, but are not limited to,
plastics, PET, aluminium foil, polymeric film, paper, and the like. In a preferred
mode, the wall is a flexible membrane made of monolayer or laminate with a gas
barrier and oxygen is substantially removed from the enclosure during manufacturing
by inert gas flushing or a similar technique, therefore, to maintain freshness of the
beverage ingredients before use.

The lid serves as a support for at least one puncture means or puncture

indication means 8. Indeed, the capsule comprises at least one puncture means 8
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method of the invention. The beverage capsule 2 comprises an enclosure
20 for containing one or more 20 beverage ingredients. The enclosure 20
is defined by the assembly of a cup-shaped shell 21 and a filtering wall
22. A sealing exit wall 3B closes the shell 21 hermetically and will serve
the purpose of the overflow wall as will be explained later on. The capsule
further comprises a cover or lid 4 with a peripheral rim that is attached to
the peripheral rim 42 of the housing 21. The connection between the lid
podlifiddausingveBnehbscanagdeay ghiatheneld ita)galeﬂa&fﬁttne@saaa@awrﬂow
mblnfflhlonsalthereofI 'ﬂgﬁ]exn ealing wall.3 be c nstruc‘gd of a
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Sethtgiﬁétewléﬁe%m@di ﬁpthelbﬁébﬂhgrmaerﬁhleram 8§40 sePide rbka: 8B,
41 ®6f/emepme:taxéhﬁeuﬁeaﬁﬂ thrl l@aﬂed@.ngrebthte@epﬁmetrwﬂypwnﬁtw@ect to

{ ff t to th
a nld gnr;sﬁﬁre rﬁi??'u'lorlﬁgo RhY rﬁ cf’nzontstﬂ%%ea 1n§ SRtygito the

pla pres t|n% plane pdssing gy the centre of
the EhematiradbeninssRtnaciaeatierrainadethm BeSARBIS Rk Brewing
orideritén 100 dsiikispeeiaiond, motdeytheCapruleccnphsettivicasapes
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of one beverage outlet 41A, 41B; each series being placed offset relative

coylhEReefi i LR RO BB PR e R R oS PS8 @5ch
grathet bintparticiladdgredwioose e Sied 154 (BB it 4if@sdbsadliffruamtpresible

orildeaRs ancisaig.entlats, are placed symmetrically with respectto 15 a

e B P P oM TR ES TR RIS BN el g ek
distance relative to the sealing wall in order to leave an interstitial space “s” there
between. The filter wall can be attached by any suitable connection means, such as
welding, gluing, snap fitting or any equivalents, to a peripheral stepped portion 23 of
the housing. The filter media can be constructed from a variety of materials including,
but not limited to, plastic, foil, non-woven polyester, polypropylene, polyethylene,
paper materials, and combinations thereof.

The beverage flow conducting means 40 can preferably be positioned adjacent
and outside relative to the sealing exit wall. As a result, the capsule can be oriented
vertically, e.g., its exit wall being vertically oriented, in order for the flow to be
directed straight down to the cup via the beverage flow conducting means and the
beverage outlet. One additional advantage is that the capsule can be “direct flow” in

the sense that the beverage that leaves the machine falls down directly into the cup
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The main advantage of such configuration is that the capsule can be so
oriented in two possible orientations, at about 180 one another, thus
facilitating insertion and placing of the capsule in the machine. Of course
the number of series could exceed two, preferably an even number such
for instance four series which are 20 grouped by two at 90 degrees from
each other, so that it offers four different possible orientations in the
machine. The capsule further comprises a filtering wall 22 that is spaced
wigjarteushiolt adistanceceiainmeothe seringaalbirardetetorigave an

Corilqztuenrlstig%lnszgl%cr% d@éemgl%eanpnetween. The filter wall can be attached by any
sunable connection means, §U(;h as 25 welding, gluing, snap fitting or any
equUIPERAENEIRPNIPH & beelpyertionriibmPradrreHacABUS vgd BrARdfiier
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Cleaning. According to an aspec e invention, the puncture means 8A,

begmagn b tistcaped erhgb thefEestippnloga@ard ssgondtyanionanaglas toverient
theopiposiéanifcantidsiies hialalive teahe canteedriplane.kif dbesealing
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at approximately the hig est%omt and leaves the beverage outletat
approxi Pt B dre S1oPpB SR B HMER AP SMB 2ipE bR SRR pTies
A, Blvantegaisdhaiitheheapsutaicambdtihdeapealtt is eawertitad driehiadsaro oy
dipproved brewing and can produce a "direct flow" of the beverage into
he cup. 10 Preferably, one of the beverage outlets 8A, 8B, depending on
the CXpENE 2BHEMREHORIN HB B%Wiﬁ@ﬂ%«fi‘&%?ﬁ%ﬁ&bﬁﬁé% Ugodifetitanrgd
praiovinwal dslicarelodbe tha dpareradye ihrective coiomibiols istbdtahtiaiiyng
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overflow lgcation. This configuratijon enables to orient
ax1aY3lstance% and a shorter transglersai istance W; wherein the at least one

to

puncture means 8A, 8B and at least one outlet 41A, 41B are placed substantially
along the axial distance.

The puncture means 8A, 8B comprises two spring-biased mechanical
perforating members that are better shown in figures 8 and 9. Each member is formed
of one resilient plastic tongue 810 made integral with the rest of the lid. The tongue
supports at its flexure end 811 an inner spike 812 sufficiently large to create an
overflow aperture of sufficient section in the sealing wall. At its attached end 813, the
tongue connects integrally to the surface of the transversal surface of the lid. The two
puncture means and outlets are thus aligned along the longer axis of the lid.

In the inner recess 81 of the lid, internal portions of wall 820, 821 are provided
that run parallel to each other and on each side of the puncture means. The portion of

wall 820 extends inwardly and perpendicularly to the recess 81 and comes proximate
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the capsule in the machine such that the beverage is released in a straight
downward 15 direction into the cup thus favouring a "direct flow" without
contact with the machine. In a preferred mode, the flow conducting
means 40 is shared by the two series A, B at once. As a result, the
construction of the capsule is rationalized and less costly to produce. As
more particularly shown in figure 7 or 9, the capsule can also be shaped
to 20 promote and indicate to the user a particular direction for insertion
to tAEQERRNRIrEWINEB dﬂ&é?&l%@rﬁﬂ&@?&uﬁﬁoﬁ@@%ﬁ@@ﬁ@ﬁ@&wd&d\%’fh
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thelln® puncture means 8A, 8B comprises two spring-biased mechanical
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aluminium-polymer’laminate. The housing has a peripheral rim 24

The gadting %‘Pél%\lﬁéﬂﬁ@“&?lé@%ﬂﬂi‘tgésétgﬁﬁglﬁﬁﬁﬁiﬁ I%Hcg%afl HBFﬁBH“oﬁ’ﬁ}Slce
38winicl pncamche seadaddmeoseedinty wall and snap fitted and/or sealed the

cover AafreMALBIRR R3 IS Rencaiesly asialydnuaiderhe b fenming a

receiv filter wall th
in E:% 1(;[19 m%%%s otrhl(ralstzitr?ce aatl letas?tone hole provided through the lid that is placed

strategically to guide an external perforator of the brewing device in a way similar to
the embodiment of figure 1.

Figures 11 to 14 refer to the brewing process and related machine system of
the capsule of figures 5 to 10. The advantages of the “vertical” arrangement of the
capsule in the brewing device become even more apparent in relation to these figures
in relation to the convenience in the handling of the capsule from insertion to removal.

An exemplary of a brewing module will now be depicted in more details in
relation to figures 11 and 14 that represent respectively the insertion and ejection
modes of the capsule. The brewing module 3B comprises two main capsule handling
members 30, 31 that cooperate in engagement to close about the capsule 2 of figure 5.
A front handling member 31 can be fixed relative to the brewing device (not entirely

depicted) whereas rear handling member 30 is mobile relative to member 31. One can
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can be sealed or otherwise connected to the flat radial portion of the step.
The depth of the step depends on the thickness of the filter wall and on
the control of the interstitial space to provide the siphon effect. For
instance, the filter wall can range from 0.1 to 15 1.5 mm whereas the
depth of step ranges of from 0.2 to 5 mm whereas the interstitial space
ranges of from 0.1 to 3.5 mm. At the rear of the housing, the wall of the
housing can comprise a raising zone 26 that constitutes the injection
nof€giontordhadnigapeicpposiné the fitvek ndh® Gapsidee MudilaishdghzoReris
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could be mobile and the rear member fixed or both could be mobile. The

pushspbpehetthEPHERIsEEh He beriing PriSeridhaiaehaEod tshberastk to
mdRsletherGapRuladnstherBiewing de peaddhessy e d camitch taterak end

ember comprising two lateral slots 320 placed on each sjde of 5 the
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woRdiNg ihe, & gFIH gear the front handling member as capsule
Gl

essive s down by gravity in the device. A retaining means 310 is

provided & than g Msarb ot 1HE HaRdtRtg AaliBe B A8 hiveneapdare (h3és
sulﬁﬁﬁﬁfﬂﬁ@ieoﬂlﬁfe@r@ﬁﬁ@yi Reartatdn. A e d&@ﬁlﬁn Pﬁé%déﬁﬂgﬁcludes at its
bottom end a fluid injection member 38 that can be, for instance, a sharp needle 380
traversed by a fluid conduit 381. At the rear of the rear handling member is located a
gland that is connected to a fluid tubing (not shown) linked to the fluid system of the
beverage device. The housing 300 has at its open end a small peripheral recess 301 in
which is lodged an annular seal joint 302 that makes the fluid tightness against the
back of the stepped rim 24 of the capsule when closing is carried out.

The rear handling member 30 can be moved along a substantially horizontal
path by means of a toggle lever system 9 that is not going to be described in detail
here since many different mechanical or hydraulically assisted closing means can be
envisaged by a man skilled in the art to move the handling member in a closing

arrangement about the capsule in conjunction with the front handling member.
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10 of the capsule thus engages an abutting portion of means 310. In the
front handling member is provided a mechanical pusher 370 that is
slidably mounted through a bearing portion 371 of the handling member.
The mechanical pusher can be associated to an actuating means such as
electromechanical solenoid, a cam or any equivalent means (not shown)
that can move the mechanical 15 pusher back and forth through the
bearing portion. The mechanical pusher is so moveable in two positions;
a firgti geteapmlm'tﬂe Reaf igenknienvweictothafsaspnded b7 Okt gle
ush [Is av.from th sule hen placed in. the device
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enclosure so that the denser liquid that tends to stay near the bottom can be removed
through the filter. The lower wall 27 can be a circular portion that is attached to the
rim 24 of the shell 21 such as by crimping, welding, gluing or combinations thereof. It
comprises an overflow wall 3C that rises upwardly inside the shell in front of the filter
and leaves an overflow aperture 255 in a region close to upper bottom/wall of the
shell 21. The overflow wall is spaced at short distance “s” from the filter wall 22. A
beverage outlet 41 is provided in the collect chamber 26 and through the bottom wall
27. The beverage capsule of figures 15 and 16 is brewed in an “horizontal”
orientation, 1.e., with the bottom wall and outlet 41 facing downwardly. Water is
injected at low pressure in the enclosure, preferably from the bottom wall. The brewed
liquid flows through the filter wall 22 and is forced to pass the overflow aperture 3C
to the collect chamber 26 then down to the outlet 41.

21



10

15

20

25

30

10 brewing can start and fluid can be injected in the capsule for brewing
the ingredients as already explained. In figure 14, the handling members
open, i.e., the rear handling member is retracted, which causes the
capsule to be slightly pulled back and thus it can fall down by gravity and
be discarded. 15 Figures 15 and 16 illustrate another variant of the
capsule of the invention that is conceived to be brewed while being
positioned "horizontally” in the brewing machine. The general brewing
pringipiereeAing tHei same@snnibearecedinge expiiRlasmt THé:capsdie
omprises an enclosure 20 containing the ong or more ingredients to he
A R
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collect chamber nd through the bottom wall 30 27. The beverage
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except that it is of a rectangular shape. The capsulée also comprises an
the iR AERBEAY29 that can be a pre-scored or weakened 5 portion for the
introbigotion2dfaad 2t el rsozréerndttive onewing dénebehd bepywéalsenead: gbne

cof@ibe anlastigRatthat whendersashyithangz7le’s intrdueay,
o, Eioles A9 <R INSIalS gnoter sosshis emodiment .,
first tubular body 220. The overflow wall is made of a second tubular portion 3E of
smaller diameter and smaller height. The filtering member 22 is made of a third
tubular portion of smaller diameter and substantially equal height as the outer body.
This third tubular portion can be, for instance, a spongy or paper or woven, or
nonwoven or sintered plastic tube or a combination thereof. The beverage ingredient
fills the interior of the third tubular portion that so constitutes the enclosure 20. The
outer body can be sealed on its upper and lower sides by respectively upper and lower
lids 261, 262. Owing to the smaller height of the second tubular body, an overflow
aperture 257 1s performed that can let brewed liquid pass after it has been filtered
through the filtering tubular portion 22. Of course, the lower lid 262 can be made
integral with the overflow wall such as in injected plastic. The lower lid, overflow

wall and first portion could be made of an integrally moulded plastic as well. The first
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designed to be brewed according to the general principle of the invention.
In this embodiment, the overflow wall is a funnel 3D that prolongs the
outlet 41 inside the 10 capsule. The funnel remains short enough to leave
an upper gap 256 between the end section of the funnel and the upper
surface of the capsule to constitute the overflow aperture. It can be noted
that the supporting structure of the capsule can encompass many
variants such as the one illustrated in this example. Here, the capsule has
poﬂﬂ)ni @uerdeﬁ&é-ﬁhaﬁ&dbamlbm withels Drétppnwai 120k i@mme
th sul is closed over 60. The shell is
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reslecreasing diameters (i.e., respectively, from a first to a third portion)
The 1Quter dy or housing, of the capsule is made of a first tubular
220. B EIROEE B 8&8&8&6&%{1&%}.&%@&0&“2 aJIIer
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outer body. This third tubular portion can be, for instance, a;%))
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sealed on its er an er sides by respective per and lower 3
braprdiyengo. E&mﬁ&b e ShdldreRiRgRR Gt ﬁdnﬂﬁbﬂ}aﬁ%w an
Pobi @ flespraaperie Zsfitseaavermpedihat wan let brewed liquid pass after it

has been filtered through the filtering tubular portion 22. Of course, the

lower lid 262 can be made integral with the overflow wall such as in
injected plastic. The lower lid, overflow wall and first portion could be
made of an integrally moulded plastic as well. The first 22 portion could
have a non-tubular shape as well. The points 01, 02 represent the
possible water introduction sites in the capsule. As it shows, the water can
be introduced at the upper or lower centre of the capsule through the
upper or lower lid straight in the enclosure. The points P1 P2 represent
the possible exit point for the 5 brewed beverage. The beverage can
possibly be dispensed from the capsule along any
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suitable location between the first and second tubular portions through the
lower lid 262. Figure 23 illustrates another variant of a concentric
arrangement of tubular portions of progressively decreasing diameters
(i.e., respectively, from a first to a 10 third portion) that differs slightly from
the previous in that the enclosure 20 is provided at the outermost annular
volume between a first outer portion 220 and a second filter tubular
portion 22. In this embodiment, a third portion 3F of tube of smaller
Claimieter and smaller height is placed at the centre to force overflow of the
brewed beverage. Points 01, 02, 03, 04 represents the possible inlet fluid

ites,, 15 Point P1 represents t ossible beverage outlet site. 23
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ingi20)eoontaining one or more beverage 5 ingredients, wherein a brewing
fluid yméndiadused instheie nelasue deibrane the Raid O Riw hera e age

mcjfé%ggé?%léiﬁ%ﬁ%ﬁ%ms? brewed liquid is fiIt_ered_by a filtering wall and
delivered from the éfl%&s%le, 0 ch@act rized in t%i\t: %n overfI0\31 wallh(3)
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cappgifersing the filtering wall is forced to pass at least one overflow aperture
(25) afaihetavexdlowhaall and the said at least one overflow aperture is
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1 rewi id. 15.is jnjected within.the enclosur . 0 claim 1,
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is elaradteitaadiie thatdhediltering wall (22) extends from substantially the
bottom of the enclosure. 4. Method of claim 3, characterized in that 25 the

>, W09 333 Sitends sbsiatlly from the bottom of the enclosure to

the overflow wall (3) forces at least a portion of brewed liquid to move upwardly
to the overflow aperture (25) after having been filtered through the filtering wall.

3. Method of claim 1 or 2, characterized in that
the filtering wall (22) extends from substantially the bottom of the enclosure.

4. Method of claim 3, characterized in that
the filtering wall (22) extends substantially from the bottom of the enclosure to

the top of the enclosure.

5. Method of any one of the preceding claims, characterized in that
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the top of the enclosure. 5. Method of any one of the preceding claims,
characterized in that 24 the overflow wall (3) is placed separately in front
of the filtering wall with an interstitial space there between. 6. Method of
any one of the preceding claims, characterized in that the overflow 5
aperture (3) is situated vertically above the 3/4 of the height of the
enclosure. 7. Method of any one of the preceding claims, characterized in
that the brewing fluid enters the enclosure (20) at a relative pressure

belowodpaowl @81 (Bethprleiicigintate gharasietzea inlthatdhetdrewing
intfl%kgﬁgptegget e Iee%cé%g& (20) at a relative pressure below 0.1 bar. 9.
Method accor ing to any of the preceding claims characterized in that the
filtering means is a pre-fabricated filter and the overflow wall (3) is a
6. Seahiog ofal yobib e Chp ute edin dhdi issO peaeact doptal énhhaningo b fIMethod
ap@RRRIEING (R Sl BrRhAARIEUZ AR VAN IS QUATTR Y ORRYING 25) s
carried out by puncturing ‘at least one hole through said sealing wall. 20
11. Method according to claim 10, characterized in that the opening is
7. Mathied dudriyyoac wigbbanicedipg rfbriater dvatiscpaetion thet cegpbrdwiri@{luid
enfetRed AGCQIiInEhiQ Chaim AR, phatarterizad dnthat the opening is carried
out by a mechanical or hydraulic perforator that is part of the machine. 25
13. Method of any one of the preceding claims, characterized in that the
8. Mrethestoicplidnis, conduttaced oniatahe fromvitizelovbefitans dipeeintp(@s)(20) at a
rel HERRUSR3UREHEIAY S ¢aadUit to a beverage outlet. 30 14. Method
according to claim 13, characterized in that the beverage conduit and the
dispense outlet are parts of the capsule. 25 15. Method according to claim
9. Vethathreeeedinadoinannat the mewagelebng chasisietveddispan g sligangre
meRasts afpikerhieiarad alachdnge 5vkofl Methar dctordiagie way endodapsule
laims, 1 haracterized in that the filtering means is a sealing wall of
that lé %%eﬁlselg}?gg\fvﬁec%r?s&] glegr'forated by a plurality of discrete perforating
members that stay in place during brewing and the overflow wall is an

10eMetnal wadrfacgg themafoiatadeseating ivaltiaf therflapsepening (25) is

carried out by puncturing at least one hole through said sealing wall.

11. Method according to claim 10, characterized in that the opening is carried out by a

mechanical perforator that is part of the capsule.

12. Method according to claim 10, characterized in that the opening is carried out by a

mechanical or hydraulic perforator that is part of the machine.
13. Method of any one of the preceding claims, characterized in that the brewed liquid
is conducted downward from the overflow opening (25) through a beverage conduit to a

beverage outlet.

14. Method according to claim 13, characterized in that the beverage conduit and the

dispense outlet are parts of the capsule.
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10 17. Method of any of the preceding claims, wherein the fluid is
introduced in the capsule through an entry wall of the enclosure that is
opposed to the closing wall. 18. Method of any of the preceding claims,
wherein 15 the fluid is introduced in the enclosure at a location that is
lower than the location where the beverage is released from the
enclosure. 19. Method of any of the preceding claims, wherein the at least
one ingredient is leaf tea or herbal tea. 20 20. A beverage capsule
system for preparing a beverage comprising: a beverage capsule (2)

15?19@%”8‘95&&'&%”%98‘&{ & (). containin ?n”&lé%rtﬁé%reevebf?ﬁ"eeég it and fhe
“ingredients, a br%wmg device comprising capsule handf g members that
dispeairaiflgaroBaaps e heuaeemather brewing position, a filtering wall

(22) is provided to filter the brewed liquid that exits the enclosure,

racterized.in that an overflow. wall (3).is placed.in assqciation.with the
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device comprising means for injecting water within the enclosure. 26
extemafwal?faging Hl% perforated seall?ng w%l of the capsule.

17. Method of any of the preceding claims, wherein
the fluid is introduced in the capsule through an entry wall of the enclosure

that 1s opposed to the closing wall.

18. Method of any of the preceding claims, wherein
the fluid is introduced in the enclosure at a location that is lower than the

location where the beverage is released from the enclosure.

19. Method of any of the preceding claims, wherein the at least one ingredient is leaf

tea or herbal tea.

20. A beverage capsule system for preparing a beverage comprising:

a beverage capsule (2) comprising an enclosure (20) containing one or more
beverage ingredients,

a brewing device comprising capsule handling members that maintain the

capsule in a determined brewing position,

a filtering wall (22) is provided to filter the brewed liquid that exits the enclosure,

characterized in that

an overflow wall (3) is placed in association with the filtering wall and the filtered

liquid traversing the filtering wall is forced to pass at least one overflow aperture (25) of
the overflow wall situated above the median horizontal plane of the enclosure and the

brewing device comprising means for injecting water within the enclosure.
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