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SYSTEM FOR DISPENSING SHORT AND LONG COFFEE
BEVERAGES The present invention relates to a system for delivering
coffee beverages from 5 cartridges designed to be extracted under
pressure and containing a substance for the preparation of a food product
such as a beverage. The invention also relates to a cartridge configured
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from filter coffee machines. However, the.re is 10 very little difference in

the characteristics of short and long coffee cups. They usually both lack
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n the order o or less. However, if one wants to deliver a's
caglitlest eondigHEasd derdalresadensycieratcofe b s sEvBragl asing id
prdiEey uBUAIARENAY(IBd AbBRAROGHIRSRROST wrgaa. Cartridges designed

to be extracted under higher pressure and containing a substance for the
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ensure freshness of the substance contained therein. This ensures

bogfa iR PO oL 8hiYERA ABE HETH4RRY IS FSRTsE0kIty. EP 0512468
B1 dislosssouch 2 canridge, The sarridgeds iiended 10 be Jnssreds
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exyigehied caliegisem Sliphpedadnpaalesahchiavies. dd1a presyreaisegually quite

loRleMeRtsHBAsS heefersal daiBeaprassi aahide fhacl entesiiattbep of
E{artnﬁltg?c]a. P 0512470 B1 dlscl?fes a method for extractlnélﬂa caréndﬁe
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arinrthavd taiglggyabrecreareridge comprising a membrane that retains
pressure and tears in contact with raised elements of engaging means of
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opening principle is based gn a membrane of the cartridgg .which is torn
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EP 0512468 B1 discloses such a cartridge. The cartridge is intended to be

inserted into an extraction device, in which it can be injected with a fluid and opened
against a supporting part of the device comprising raised elements under the effect of

the pressure of the fluid entering the cartridge.

EP 0512470 B1 discloses a method for extracting a cartridge under the
pressure of a fluid passing through the bed of coffee contained in the cartridge; the
cartridge comprising a membrane that retains pressure and tears in contact with
raised elements of engaging means of the apparatus to let the liquid extract flow in

the cup.

WO 03/059778 relates to a multi-beverage cartridge with self-opening means.
The opening principle is based on a membrane of the cartridge which is torn against

raised elements under the effect of the pressure of fluid building in the cartridge. The
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not contact any part of the device. For instance, the actual successful
system commercialized under the trademark "Nespresso(r)" is
appreciated for producing high quality short cups of coffee of the 5
espresso and ristretto types. A short cup of coffee is defined as containing
ade@&i@ans phrgsam et ﬂ@fwiwﬂd@xtf@ﬂﬁérbﬂﬁﬁaﬁun@@(m@d liquid does
0E{pec f|c abOLtIto?% rthe espresso type and about 25 g for the
fetret Hé)af) the\hlgh pressure extraction conditions maintained

in th%rqﬁ&ﬁﬁgg tﬁletﬁ@u%pﬁfc%ggtﬂr@ﬁ%ﬁh&mgc%ﬁg@&hﬂfm?%@trademark

delivered can be given the exact desirable quality attributes in term 10 of
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on a commercial standgomt and inconvenient to the consumer who wants
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satisfies this need Accord Ing y, the E}gsent invention relates to a
NasEvAPRR SN HoN JBReaTERP U dINRRIRICIVRISRI S UbtRoBeygiAdSitRfes a
todmnget;rﬁbmotmﬁem/eoddac& anektomgreaffein e, exidants reditisy sievarage

might RS {é‘?%ndﬁg‘ﬁ%mﬁ“”'%grﬂ %d %Pff%§ RS S(e‘f'r?eé%f ivery

celvmg one cartridge at a time a pum means Injecting water
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pressure in the cartridge and engaging means which engage the retaining
medhsredwpetheheisar treshgef @mad rasli egst8 0 tivei clo ieer extras they ipeoblantiseof
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coffee iquid extract. The improvement to the system of the invention
pr@%%ﬂg‘?ﬁtm’éﬁﬁﬁ'éfﬁ%@m”%%prlses at least a second cartridge which

has subs&an |aI the same ext rnal ﬁ:onflgurabon and shaP as the flrtq
sl resentinvention r ates everage system for selectively
cartridge a R4 apted elivera onger
delivering, in a same coffee extraction dewce short coffee extracts and long coffee
extracts. The system comprises cartridges containing ground coffee; a receiving
device for receiving one cartridge at a time and pumping means injecting water under
pressure in the cartridge; means for opening the cartridge wherein these means
comprises retaining means to retain the liquid under pressure in the cartridge and
engaging means which engage the retaining means to open the cartridge and deliver
the coffee extract; wherein the system comprises at least a first cartridge adapted to

deliver a short coffee liquid extract.

The improvement to the system of the invention consists in that the system
comprises at least a second cartridge which has substantially the same external
configuration and shape as the first cartridge and which is adapted to deliver a longer

coffee liquid extract, in the same receiving device as for the first cartridge, upon
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cartridge, upon 2 allowing a larger volume of water to flow there through,
wherein the second cartridge for the longer coffee extract is configured so
that water flows through it at a higher rate than in the first cartridge during

allemfgpaoargﬁhemfﬁf@oom@tﬁnnﬂfm&ﬁ@aéum@bﬂnwmmimi§etttaioecarmdge
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a er rate as com ared (o a Car r| econ |gur orash

ratsoffea liythe @Sﬁﬁra@ttrfﬂné puinargxticetintages are that: (a) The delivery
time for extracting a long coffee extract is significantly reduced making
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are significantly different than those oras ortc ee liquid extract.

(c) The stiastian dedgesca tgarain the same for extracting both short
and long coffee liquid extracts and the external configuration and shape

of s(m:)hTmrtrhﬁger;lﬁmamaremaémmhg adong esfieelextlachiseigiiidantly reduced
méi{ﬂg ?é céﬁ&Wﬂﬁé@d embodiment, the
cart ge for erlng

sec onger coffee liquid extract is dosed
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coffee, it provided a faster flow of water through the coffee. Without being
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he membrane upon enterlng (0] ater In the car I'I

coffge prefislas SNalbd IR, GasRaldhe Gatikes saNnBINg, @h@'gﬂﬁer coffee

amount of coffee, high compression forces devel{l\i%agalnst the cartridge

liayg s 98?@@ B AR N E SRleR NS ESHANGL aR dis
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to block the water flow. The fines being 30 maintained in place, the flow
bigae ﬁérfﬁg%rtoﬁﬁéedb‘?ﬁﬁﬁr%\‘iﬁléﬂﬂﬁﬁ@W@?%ﬁlﬂﬁ?%’ﬁ‘é&ﬁ@%%&é’éqw%a faster
flownpoviart effeagpnHeeoffee. Without being bound to theory, it is assumed that

the faster flow could come from the fines or smaller particles in the bed of coffee
being prevented from partially blocking the flow through the small openings torn or
pierced in the membrane. Indeed, upon entering of hot water in the cartridge, the
coffee particles swell. In the case of the cartridge containing a higher amount of
coffee, high compression forces develop against the cartridge walls as the coffee
swells. These forces compact the coffee bed and this compaction does not allow the
very fine coffee particles to move freely and to collect near the water outlets to
increase the internal pressure and to block the water flow. The fines being

maintained in place, the flow can go faster.

The comparatively higher amount of coffee has also an important effect on the
final desired quality of the long extract to ensure that the coffee extract is given the
correct quality attributes and characteristics, for instance, that it is not too watery and

that it has sufficient foam. Thus, preferably, the second cartridge for delivering the
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final desired quality of the long extract to ensure that the coffee extract is
given the correct quality attributes and characteristics, for instance, that it
is not too watery and that it has sufficient foam. Thus, preferably, the
second cartridge for delivering the 3 longer coffee liquid extract contains

loig éeastde Yot migbt,cewmnmaftveaéefmabby ate@asea@ﬂfmmreﬂ@@‘btamy at
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extract. ptl econd car r| ge possesses rom
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cartridge. Preferab g/ the dgsed amoung of cof in the second cartridge
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exceed 4 ow time o € second cartridge’is t

lopgereielBmeehspHee eI fide Aetsumirrf 300 %%Vﬁﬁmé'mmeme
exdevdtBosséenbiiae f'rrﬁir@amtéi’dmiﬁ Gosspiseskevesednasdrhediow time of

ISR ALE (A les Shite seRnd caidas, sapecialy
designe or Ion ee extract, have een preférably determined to

grdmwraﬁeeuhera%nhﬁéldmflrbefw%ﬁ ﬂemﬂitemlwcmmmemw@n 5

amP1%o @%@ﬁh@@ds between 1.0 and 15 1.9 % wt., most preferably 1.1
to 1.7 % wt.. For that, the second cartridge for the larger amount of coffee

extreet pmfeyadniymmmnmbemeed Gattri8 gy aenpeaiasouesigeedfés the long
coWQﬁE%%E'P%Q (g{ E%? em?e{f] MEER AN aﬂr&mgc%oﬂ)?%l&dof

ee.lna re erre e retalnln means IS tearable or

beéw&ambSaMr%% %@eﬁge@i&@@wéﬁé@ﬁaé@tﬁ@%@é@t%ﬁ'ﬂ%bm?ﬁall 0 and
1.9MRSFUIerCRRPrEERHNINAL MEENST2R May-Be B enebiashw bareagdher the

reta|n| ay be a surfac |S|n rotru lements
ar[g oghnto f\m e>ext ct pre %}% E Wee dér’{g% s of round
urt ermore nown co ee car r| e prlor ar are a |gur

coffepvwhelieas &@fﬁget@wrtadmnmhtwmmﬁe@ §f&ﬂgtﬁemrpmmwound coffee
resistance thus leading to flow rates which are too slow. As a result of too

slo foRiGiefEed fraYdime s the AR BIRA RS DiSHRA TR e ABE RGIRINSt
tha@aptehe rgediernféeehis ofert extrachee s piaskices Ehtoe barisl astes

m%égesg%? %‘a vﬁ%‘r‘é%é’tﬁ@%%%ﬂg"ﬁ]%éﬂg t'ﬁ’gffp d%PHL ééoéo mprisin

preciate e consumer wi have a c withou Walﬁng
pr%@“l’dﬂﬁg%‘?@l’fé‘@offee machine. Therefore, the invention also relates to a

coffee cartridge adapte
Furtﬁermm% knOV\Pn coftfee cartridges of the prior art are all configured to

deliver short coffee extracts with membranes of higher puncture resistance thus
leading to flow rates which are too slow. As a result of too slow flow rates, firstly, the
quality attributes of the coffee are not well adapted, e.g., the coffee is over-extracted
and induces a too harsh taste, and secondly, the delivery time becomes too long
which is not appreciated by the consumer willing to have a coffee drink without
waiting too long at the coffee machine.

Therefore, the invention also relates to a coffee cartridge adapted to be
extracted in a system as aforementioned, to deliver a long coffee liquid extract
wherein the coffee cartridge comprises:

a closed container portion which contains a dose of ground coffee;

a retaining membrane configured to open against engaging means of the
system upon a sufficient internal pressure has been built inside the container portion

as water enters the cartridge,
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extract wherein the coffee cartridge comprises: a closed container portion
which contains a dose of ground coffee; a retaining membrane configured
to open against engaging means of the system upon a sufficient internal
presgairgctas aepniutitt inside the container portion 35 as water enters
the cartri 4 characterized in that : the carfridge is configured liver
e e VRt

graoffednigesfamdeast 6.0 grams. 5 In a preferred embodiment, the coffee
cartridge has a retaining membrane with a puncture resistance of from
0.6t Haskof @HHP@)E%%%!R)W&{{H§Sb§£/ﬁﬁ@§§Figure 1 shows a
SC'\%”&?H%%?PJ&%%#ES“%‘ RI,%‘% %%?ftgem%é’rfﬁ ﬁérh"?‘;"sné'oe O R BRARISS
to prepare In a convenient way long and short coffee beverages by using

a pusielyle traisteneecstidsaraéidtoflotmadrtridges coming from at least two
different sets; Figure 2 shows a schematic representation of the system;
the device being closed and a cartridge being extracted in the device;

Fig%ﬁa 13&;13%1 compara "{S \GHoves of the variation of pressures in the 15
carrrm%‘esaygummn—ot?'nm'e-?of, respectively, a long coffee and short
COffﬂSdi@t!li%h%kﬁéf?&%%h%iﬁHf@sré’pFQQr%'&%htbﬁtﬁ@@%%l%rhcﬂﬂﬁfqumm%hich

for measuring the puncture resistance of the membrane of the cartridges

AP A BERA P e R GBS0 P AP L S B PRBFABRSRY HETh o

simlacdevees s istartadast; ROFguUre geshmmsng scime aidtestepe deéfeend s eis;
a variant of the system of the invention; Figure 9 shows the variant of the
systedH R YU R GANSNeFdEbRseN Rt & doR SY3iRiRe the dAYGRRABY

closuipgien St dheidgyeaiy astabiaciivmheiddectapped 25 density in the
system of the invention according to figures 1 and 2. Detailed Description

of_t_ﬁtgmm@@@@ﬂnmﬁr_a_éms:mw&mmrtesemriaésormttmaermsiratlee
cariiirRe I WRICQBIEARRNTBNS &GBINRY), a long coffee and short coffee liquid

extracts;

Figures 4 to 6 show the sample holder conceived for measuring the puncture

resistance of the membrane of the cartridges in a puncture resistance test;
Figure 7 shows the penetration probe in the puncture resistance test;

Figure 8 shows a schematic representation of a variant of the system of the

invention;

Figure 9 shows the variant of the system in the position of extraction of a

cartridge;

Figure 10 shows the variation of the flow rate as a function of the tapped

density in the system of the invention according to figures 1 and 2.

Detailed Description of the Preferred Embodiments

In the present description, terms are utilized for which the definitions are given
as a preamble below.
The "extraction yield" refers to the character of the extract and it is defined as

the weight of total solids in the liquid extract divided by the total weight of starting
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30 as a preamble below. The "extraction yield" refers to the character of
the extract and it is defined as the weight of total solids in the liquid
extract divided by the total weight of starting 5 coffee ingredients in the
cartridge (e.qg., roast and ground coffee). This value is typically expressed

cofeQingregiBiag s theecaidtabeqids’ ivaigfinrRcyasutitbcyrigh! Phiexacies

¢ sotlsil S é:or}te@saigecggg theergéﬁrt%cte divided by the total weight of the extract.

YRR AN prlcaﬂ)P expresged in 5 percentage. The "extraction time" is
defitesl"tesatrotidse ifrdnfited fissthevipight of exiiacthdpplidg inranedaifthe

exEdR{AIMRMAMEAIRE REiGREET IRSeaP deHerardNioPRaf B ERE in

desired weight, strength and character. "Short coffee extract" is defined as
PEITENGER extract as obtained from the 10 cartridge with a weight of from
25 ThdOaxteamisoriltiomg) coffeinedttaadtiasinefined te tirstligordemttoadtias

dr@#}ﬁﬂia‘?ﬁtgﬂ@ (BREUIHI Y ot offu 400 BQ&QQeQ&QFBhﬁ-into the

ternal pressure” is defined as the level of pressure retained in the
cupaMiEe dRRiNeY wiRittislheag R a0fiRBARIFthe fluid flowing through the
cartguge aofcthextadcessltainbguid extircid exinieg astobiameo fieenaup .

ca tﬁ?ﬁgavl\}ilt% g é%?lgf %R]rgtgs.%j 351 ng?ﬁrrn ST he 'iopening pres_sure" is defined
as the maximal pressure retained 1rrthe cartridge as resulting from the
fluidLenteFPiiEth e d@er dg deiing haroie thitu khpfitRe a5 pRRINRA plereing
cﬁ%@%bﬁhﬁ@ﬂ@@ﬁ}%ﬂﬂﬂﬁ%oﬁh&? %@é&@pically exprzszed in 20 bar. )
e "puncture resistance'..is defin s the energy needed to puncture. the
o BT o LRSS P S Erenym A g pe caridge
dusingi prieastisn@s! kesulbingtrom Igubtitelewiregt tingeo  Switasttiiyd) ansl the
e UG S8 RTINS 3nd ool gt 9l lokiRssse

_ The “granulometry” of the ground coffee is defined as the diameter of
INPAL-coffee particles as resulting after grinding as explained in the
exarhplampehigy pagsdersity tifidefiredrasriagimalgs eeuumietahsanéahehe

g L A O Lt
Ongiap YARIEACHHD ABAINSHE GPening means. This value is typically expressed in
bar.

The "puncture resistance" is defined as the energy needed to puncture the
membrane of the cartridge by using a MTS Synergie 400 tensile equipment supplied
by Fuch Industrievertretungen (Switzerland) as further detailed in the examples. This
value is expressed in milli-Joules.

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 "tap density" is defined as the mass per unit volume of the dry coffee as
filled in the cartridge. The ground coffee is tapped in a beating machine as known in
the coffee manufacturing art in a processing step called "normalising" or
“densification” which occurs after grinding. The density of ground coffee can thus be
adjusted accordingly. The protocol of determination of the tap density is explained in
the examples. This value is typically expressed as gram per litre.

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

(sugar of density of 4,3 and 660 microns of particle size) on top of a freshly prepared
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30 "densification" which occurs after grinding. The density of ground
coffee can thus be adjusted accordingly. The protocol of determination of
the tap density is explained in the examples. This value is typically
expressed as gram per litre. The "crema” is defined as the head of foam

cupreftefendhe eeHeeripytipstanRing ek wieausi@astialyrssnalldyiipies:

tnd A BT FUIBUIR SRS PRASUEY B 20, R AIplcal SgRL IsLUich,
conslists In arranging a w efne rystal sugar layer (sugar ordensity o
4,3"YRdBBonmerne £9itfpapeciesshyeyapnm i bergireshinnpeied B ecificof

re§RAER gNEaMaanins HepAaRsiBadHIMBRING EnibEi e TERAANSR NS A

and the main part of sugar's sinking. The "sugar test value" is thus a
RIGAnBEPR S &Bnds. "Variety” means coffee species by country of origin
(grawe paestor ispediiin rEgies tteagsyaeiattihsustsatodedmadasdge and their

atfaORE BN ERORARR PRALANG 59513 BRMrage s 6P¥RSer ot /3 long

present invention relates to a system that uses closed cartridge and their
VOMPABHEYqRch it 2R SHIBHANERRIBHIE LD RS FRIGIHRONSTeGEsIPEitdAn Bie
sapiddognaodietriogeaskvbisgis mappganstbenetiiéedge ahiedaaffsicswilbinas

: antially the, same format of cartri Vi istinct
oG T e T I
CEREANRIAAGIRA R 2 foRlELINGEV B Ageeriain rANgerraiacesk AtEalibnafielama.
argPlidiRRisah R eRfERIRIaNgR derad gHality of crema, and without

being detrimental to the delivery time. Although the key quality attributes

v S R RSB LSS5 S G e o st Vit o
colitde, shetidzaableeendeter litires ndeisabjeaal dfitdtivimepeeciselpagietipitafn of a
oG LB YYIISHeEANIFER CDHE PR GORSY BRI REFLEFRERe QY. RIPATSFIYRAH of

coffee, key guality attributes can be determined by different means such
COHESVKEY %PE%Q%‘%H%PG&SF%%Q?RQV glisigr L RaB0 R ER a5 RAlly
coasooap@sssthed éxtraagianysie e ditalbsoldseared sretiady Brivasnbass the

xR ﬂ?%g}fg?aqt'g%ﬂaé%md @qgﬁ%ﬂﬂéa%g ‘?J&ﬁgyﬁfﬁ%‘@ﬂ%ﬁ?{n yield

certain an?e. e extraction yield Is too 20 , ee Is usua
Megriiefsrel é@%ﬁ’téﬁ”éﬁﬁ'&eﬁéﬁgh'%éﬁﬁ%@ﬁ%éﬁﬁé‘@l@xﬁéﬁ%ﬂdﬂﬂg P
hita B doesreexy astedhoysisritoed erMliteepledrasivtal S rRivisifatile

only is it imgoﬁant 0 short{en tth(a delive% 01 a Iopnc_‘ coffe exEract rth
compounds m avV een extracte Ver a too,long .tme,or exiraction. ﬁereore,

OBVIOUS reason of the Tteduction of the waltingtime but-also a shortér
nagi ety itimeesads tiosheitrt the pebirensd Briked cofthe exieaceiardbaahypus

reH38ffRR: [canvRss e N8itFR) BXEslPANAG RS il dReHMRSds to

tastes watery and js also not found acceptabl
avg}dt e probléms I‘ljnked to the over-extraction o tﬁe coffee. Conversely, if the

extraction yield is too low, the coffee tastes watery and is also not found acceptable
by the average consumer. Therefore, it has been determined that an appropriate
range of extraction yield is usually of from 15 to 30%, more preferably 17 to 25%,
most preferably 17 to 22%. Similarly, the amount of total solids in the cup must be
sufficient to confer sufficient body and texture to the beverage otherwise the coffee
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.

Finally, crema is also sought in long cup of coffee as a key element and a long
cup of coffee should also 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
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by the average consumer. Therefore, it has been determined that an
appropriate range of extraction yield is usually of from 15 to 30%, more
preferably 17 to 25%, most preferably 17 to 22%. Similarly, the amount of
total solids in the cup must be sufficient to confer sufficient body and
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ages e 15 nint art In the context of the
'—qmﬁa?ﬂlfé‘?f‘sa%& b@%ﬁ’t %éé‘%@%%cﬁ SEHB LT 2RTBUSCBIGMARISWRfEdesired.

THe iferably $asoad Baenedgasaeg §en¥vAlilepheNayisinse Pagareay Cali e osuTy be
palLIoY {he-garidges. s nper ltulllgencrally b slleast ko 29 or

arge cartons Wit r| ges or more are easlly
cagicldieesbie ithde delsivemaBimherfary aesseontycarindiges are generally

pagkgord e AeBHHATBEY GRIUHAIE an exemplary system of the invention.
The device D of the invention comprises an extraction module 10 for extracting
coffee from a single cartridge 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 cartridge. In the support base is located engaging means 13
arranged to engage with a retaining part of the cartridge when pressure of fluid is
built inside the cartridge. The engaging means 13 may be piercing or relief means
such as a series of protruding elements such as pyramids, a network of elongated
ribs or needles which are provided on the surface of a plate. The coffee extract is
primarily filtered by the very narrow spacing produced between the protruding
elements and the edges of the openings of the membrane. The plate comprises a
series of apertures to drain the extract and eventually retain any solid coffee

particles. The apertures may be provided through the plates in channels formed
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packaged together provided that the user can distinguish between the
different cartridges due to the colour marking or any other identifying
indicia. Figures 1 and 2 schematically illustrate an exemplary system of
the invention. The device D of the invention comprises an extraction
bW end(fotr eatig ieacthLofigefremvasing proaded e @ightinesprbfifiding
eler)ﬁtéﬁtcstit%ré ms%?\yelse comprises receiving means in the form of a support
BASE or CONSGtor 11 and an injection part 12. The support base and
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MBCHANG B4 G DATHBRREYBHRIEBR the"SESHIIER e Pt iesnand tReervoir of
fluitigesai theimpaiiagp it éhe membrang 3themisle amierisesppiedarties

in. I i li
e

roug IN Chanhe
resgiviicheIBemeierAB FHBtRINhYRIHe RS BreiTunatailayneenpesiraee of
reparauel tcbmmf@m&iege:c?lsmf;@@rs?tzk@mﬁwﬁagﬁhf?c_fé%viﬂaqbétaﬁhgrsylgtem 75

comprise ast one. fluid line to which the 14 can pbe .suppll N
e ke T A K el bt M R
heat diHidhior dfladeguivkitiempewacTherheatepissaifinifod iwdtentthentatento
a i3 sating s The-luishisrsmnlier vodsn preesHedn she inehuasans ah

_apump 73. The pump may be an electromagnetic piston pump or any
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asudssieri et baadeysteaniuid wesersoiaf Alowhirdl baarbevittstalledhes is also
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thermoblock % an instant heating device such as ceramic c%rtri%gﬁ]s. The

Cafgé%?@ﬁil?%\éﬁj ea§§8ﬂ85§tﬁghal configuration and shape. Preferably,

cartridges S and L have also a same packaging internal volume. Preferably, both
cartridges S and L contain ground coffee and they comprise an airtight container
portion 20 with a retaining member 21 sealed around the edges 22 of the container
portion. The retaining member of the cartridges S and L can be a membrane and the
like. The membrane may be flat, convex or concave. Typically, the membrane is
made of a material such as aluminium or plastic. The cartridge may be flushed at a
slight overpressure with an inert gas to increase the shelf life of the coffee inside. The
membrane takes a slight convex shape as a result of the internal pressure of gas.
Inert gas is typically nitrogen but other inert gas could be used. Carbon dioxide gas
from the coffee also participates to the inside building of pressure as a result of
ground coffee de-gasing inside the cartridge after filling and sealing of the cartridge.
Therefore, the membrane should be sufficiently resistant to withstand the internal

pressure of gas including the gas from de-gasing.



10

15

20

25

30

35

as a boiler that can keep the fluid warm or hot. A control board with

switches is also usually helpful to automatically start the extraction cycle.

Different controls can be added such as temperature sensors, timers,

flow meters, pressure sensors, vanes, 20 probes and so on for controlling
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OfLISU4RY COARNYRIE hBRASRAY HaEB !, ERSRAGFS to the proper volume

of beverage depending on the type of cartridge inserted in the device. The pump may
also be stopped manually, such as by a valve operated by a lever, when the coffee
cup of right size is full. The pump may also be stopped automatically by using a flow
meter or simply a timer in the device which controls the shut-off of the pump.
According to the invention, the system of the invention is arranged so that with
its pumping means, it delivers a flow rate that is higher for the long coffee cartridge
as compared to the short coffee cartridge. The ability to deliver a higher flow rate is
determined by the type of cartridge inserted in the machine (cartridge S or cartridge
L) and more specifically by the pressure that this cartridge will develop upon
extraction. The level that the pressure will reach during extraction is determined by
the amount of coffee contained in the cartridge, i.e., by having a higher dose of
ground coffee within the cartridge L. In particular, the second cartridge L contains at

least 10%, preferably at least 20% wt. more coffee than in the first cartridge S. For
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the bed of ground coffee inside the cartridge and also due to the
resistance created by the narrow openings torn or pierced through the
membrane of the cartridge. Then, the pressure level usually flattens to a
pressure of extraction which is typically of 15 several bars above the
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hath BRE JELHRANG Y th ERHTAas§ SMAAP BP0 BARR JARAARIIQBY 5 1636 have to
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pressure of about 6.5 bars whereas, for a long coffee, the cartridge L opens at a
pressure of about 3 bars only. The pressure of extraction reaches a relatively
constant level of pressure at a value of about 10 bars for the cartridge S whereas it
reaches a level of about 14 bars for the cartridge L. The differentials of pressures
enable to deliver a coffee having quality attributes taylored to the desired beverages.
Apart from the dosing of material in the cartridge, the flow rate and thus delivery
time can be further controlled by applying a different configuration of the opening
means in the system depending on which cartridge is extracted, i.e., a "short" or
"long" one. In fact, the differentiation in the opening means may be obtained by
changing the characteristics of the engaging means and/or the retaining means.
Considering in the first place the differentiation of the retaining means as a

preferred way further controlling the operational conditions of extraction depending
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As a result, for preparing typically a short coffee extract of 25 to 40 grams
from cartridge S, it is required that the consumer waits for 15-60 seconds.
The flow rate for the short coffee extract is so of about 50 to 150
gram/minutes. The second cartridge 10 L of the invention permits the
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reading a code supported by the cartridge and maintaining or changing the engaging
means according to the code read. The engagements means may also be built into
the cartridge and be different between the two cartridges (i.e. more incisive engaging
means are built into the L cartridge).

The granulometry of the ground coffee inside the cartridge also proves to play
an important role in order to set the flow rate of the cartridge L higher than the flow
rate of the cartridge S. Higher flow rates are obtained when the granulometry in the
cartridge L is of from 300 to 600 microns whereas the granulometry of the cartridge S
is of from 200 to 400 microns. The larger particle size develops less pressure drop
and the pump can so deliver a higher flow rate.

The tap density also influences the flow rate. In particular, the tap density of the
cartridge L is maintained higher than the tap density of the cartridge S. Therefore,

the tap density of the cartridge L should be of from 390 to 500 g/l whereas tap
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configured to provide a lower puncture resistance than the membrane of
the cartridge S. The puncture resistance has an important impact on the
flow rate. The puncture resistance of the cartridge L should be at least
10% lower than that of the cartridge S. 5 Preferably, the puncture
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Replacement of the engaging means can be manual or automatically
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the injection means 700 such as needles and the like in the cartridge. Upon closing
of the device about the cartridge, a tightening means 111 is provided at the periphery
of the chamber of the holder 110 to maintain the upper surface fluid tight and enables
pressure to build properly inside the chamber 36 of the cartridge. The extraction
principle is identical regardless of the type cartridge; i.e., for short or long coffee,
although extractions characteristics/conditions differ. As water enters the cartridge,
pressure builds up in the chamber 36 which causes the retaining means or
membrane 34 to be pressed against the engaging means 35 and finally to be
pierced, broken or torn at a predetermined opening pressure. As liquid extract starts
to deliver through the outlet 32 of the cartridge, the pressure continues to increase up
to a substantially constant level of extraction pressure. When the pump is stopped,

the pressure drops and the liquid finishes to be drained through the outlet.

13



10

15

20

25

30

35

35 The tap density also influences the flow rate. In particular, the tap
density of the cartridge L is maintained higher than the tap density of the
cartridge S. Therefore, the tap density of the cartridge L should be of from
390 to 500 g/l whereas tap 12 density of the first cartridge should be of
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n pass Figu nd 9 illustrate a variant of (% system of the invention
CofER R 96 B RIS oG R Gt Bl e
hlgWalctmmarm(thEwnmimmmdalrhm simplygcfeagactioly en Bagferahty ahve opeaing
m&hth6: ‘&f?ét[a'&gé?&q% HRSPRIFG LRI P ANS NPIR REETRE e HYS: System

comprises at le first cartrld@ge or cartridge S 10 configured to deliver a
shdi)dBfideesxirae Shdt9edLgesef8R @ é%!Ft'ﬂEFgfé (A ShIRYREHRS ey
tha m@maﬁee)fem@a@trtmge:artadg@s S and L integrating their own opening

deV tN‘éhFﬁ henE B ”Qr‘?r%ffS ni}%#’o?ssH{gté’Hl‘%@tzﬁ%‘EE&ﬁet ©

car gesa apremsely etermine he cartridges S
p%@ﬁﬁmus%sﬁtafmaﬂﬁ@rtb%méwwqirﬁh@pp@mhmf sttecalsidges; and/or

per(eﬁm&b@em@%@anhﬁgl& @@&Hﬂiﬁﬁfaﬂ%ﬁ% @dﬁﬂdﬁ@t&ﬁﬁaéﬂdﬂh%ore
__collector for the flyid delivery and an op nln device The a en
ARVt éﬁé'%ﬁﬁ tEW?ﬁCQ%EFﬁBFAW%Oé c&R gapISSreﬁﬁd © &t 8

tearing plate 35. The container portion, its lid and the membrane define
togg;gﬁﬁﬁgsairtight chamber 36 for the ground coffee. The extraction
device as a receiving assembly 100 with a cartridge holder 110 and
an injection part 120. 20 The cartridge holder is shaped to receive the
corﬁairmr@@rmimleabdlnvvleweamesammeMrpammg&emmhméiqui@bdmﬂtcnmo

mgfﬁﬁéam% %tpéBngﬁ Y&'W&%‘gs R, éP%vQTSHHFea?oH”&I %q{ﬁ%‘f‘ el?ments of

contamination can occur Wn in figure 9. Water Is taken from a

theyarashiagk 746 %ﬁé@u&f&%@ﬁlﬁé WosaUReRFpumpr sty meilable).
evertigalhptaeaterbineabanter tibpubetore resingriois gethalomngtifihing
ZQ gfgLég(h 25 t e |n'4(()e|Ft|on means 700 such as needles and the like in
& Lanridge. pon closing “of the device about the cartridge, a tightening
means 111 is provided at the periphery of the chamber of the holder 110
to rpaiaR erivrpee surface fluid tight and enables pressure to build
properly inside the chamber 36 of the cartrld(%e The extraction principle is
ide PS%P&@%%Q&%?WHS&% CathTaERci= O orhBIRBPIBAG té%ﬁee

At least 10 specimens were cut from the material to be tested. The samples

were taken from the reel in two lines, 5 specimens over the width of the reel.

The specimens were cut using a circular cutting die of 22 mm in diameter.

The sample holder is depicted in figures 4 to 6. It consists of two threaded
parts; a female part 40 and a male part 41. The sample is placed in the female part
40, the lacquer facing upwards (the test is performed from the aluminum side).

The male part, of diameter d2 equal to 22 mm, is screwed into the female part
and tightened.

The penetration probe was a cylinder of 10 mm in length and 1 mm in diameter
with a hemispherical tip (of radius of 0.5 mm) as shown in figure 7. It was attached to
the load cell of the tensile tester on the crosshead. The testing equipment was

constituted by a tensile tester capable of a crosshead displacement speed of 10 mm /
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30 although extractions characteristics/conditions differ. As water enters
the cartridge, pressure builds up in the chamber 36 which causes the
retaining means or membrane 34 to be pressed against the engaging
means 35 and finally to be pierced, broken or torn at a predetermined

mMIPRETRY WFPESLRhASITINI s itar! Atithdazdatve i aghihirou ehs32

o V(\)/fe thet 8(L:ﬁe\rrt]ricrzl ﬁkthhrg g{ﬁ%%ure F%ginques to increase up 35to a
Sobstanta Qgconstant Cvel of extraction pressure. When the pump is
stoppecantdephekiairearigiinentielrp igjoidriinicsadaccdoa thin et rang e

créiisrdielatIdnaiI aBanneviBr eREHFRScAtaRGhe B FRRERUred

with a same external configuration but different extraction characteristics

(ANSTERS ) AhEV BBTPRCRAH VURP S Y EB RS SERRIE T b FefiRERE in
hdieles Weesncé0teecbwnils reipetiedahg poliee extract being delivered at a

comparaisy:DIPRAS HOWK TRt RAHSHIAS JBES ARG mPHES SRS

dosed with an amount of ground coffee that is at least 0.2 times higher
Prénioaqied Bd<Y EdsRaRed in the short coffee cartridge. Preferably, the
operiagesneaineobinefeeicaays disgpensMensinudnre ehihaicadddges the

T T

dispiaeRsnent B reeitr dgkeLPeithatieerpitina e that madhevasit of
mEXPEURdeTRaNGR N saR EIRieTiRbofibe mambsarrypiireaitrdaeSine

/ iercing, breaki i | f th i L d
o A A e R B oy T AR P ) SR e o
Mdsttensilidgets. SkBtExwas ples:dpableliad xatnpiiinb dhisatiiersatinellgavabtam
TdOREHIRE haghgsh vasd With Rerrgdificatienr iy regards to the pump,

heater, water injection or any other elements of the machine. The
Nespresso" C300 machine was used (commercially available). 20 The
pro@enisidaretngasuring the puncture resistance, granulometry and tap

derﬁ%té/ ﬁdﬁi&é@fi@BgtﬂﬁJRHH%s%%%Hfﬁgﬁeﬂﬁﬁé&edifTJ&‘EtF?r‘ﬂ?sW%rg

performed on 10 specimens of each membrane type: 25 At least 1

“MaSERipEN SWERE wﬁﬁﬂbﬂﬁ?'ﬁhéﬂﬁh\é&&%%iw%%&uaiﬁ@%%ﬁ@@%f@ 1-2g
of taéRbdirara thepeesbiiiviailiees, fusperunensonvarated widthobithenaebr

pelif RRESIMENSETe sulusing A cheniar euting disyof 26 mi . flameter

e sample holder is depicted in figares 4 fo 6. It consists of two threaded
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.

Tap density:
The tapped density was obtained with a Geopyc instrument from

Micromeritics®. Five grams of R&G coffee sample are poured into a 25.4mm
diameter sample cell and compressed with a force of 10N. The mass of coffee is then
divided by the volume obtained with the Geopyc instrument to give the tapped

density.

Example 1: Short coffee with crema.

Five grams of ground coffee are placed in an aluminium cartridge ("Cosi" type
Nespresso® cartridge). The coffee ground has an average particle size of 350
microns. The cartridge comprises a thick aluminium truncated cup which is crimped

and sealed at its edges by an aluminium membrane of 30 microns. The puncture
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parts; a female part 40 and a male part 41. The sample is placed in the
female part 30 40, the lacquer facing upwards (the test is performed from
the aluminum side). The male part, of diameter d2 equal to 22 mm, is
screwed into the female part and tightened. The penetration probe was a

reSigliastey 6fthe memisrdgagihmanddreantin diametre yvihna bemisphaseahlised
of radius of O 5 mm),as fi 7. It was attache t
oo T AR B e AR U R e o
figtoes tanstiZoysiten SRS PESSEP c&ﬂﬁﬂhll@@t@@@ﬁh@é@%éiﬂmm@mep&d

usetiBramekdsraiy @rdrpied R Wi H AliRadceheMdn bR rpaighriate

is fastene to the lower, atlonary fixture of the equipment. The sampl
coBIRG 'L ShiAnIAG YRS pE Wwwaepe%%%t?tﬁ% SRA 1% ffdesultis a
shorbssffeadupas Kvgnedsbavipgsitefoidreng theliyodeibntess the 5-mm

holg)ﬁrgy%neégrod%ig $he sample holder, without touching the specimen.
he sample holder was centered with respect to the probe. The

crod St £Q'|#8s2ReR Woved down at a speed of 5 mm per minute until a
predead0{ddaNtdésticashedondne test started at a penetration rate of 10
mm /min. It was initiated when the 10 pre-load is reached, and was
stopped once the speC|men is punctured The load and displacement are
Ig offpeMdiharea dédaikdoastehbiieiat of maximal load.

Th%emwwm@n%i&d@‘read&@tt@ QTN GEINH AGELERR. Biighium
are

h b h d
Co R RSt o A LB O A PR 8 gt
migtaosndticatiyrsigige asmpritesan aiksidiwe tsimea4e06; fronhitTiS Giyspethand
se%%&%@éﬂg%@ﬁh\l%%m’mﬂhﬁwQﬁéﬂ?&aﬁé%ﬂiﬁmm Wie geiRimned

by laser diffraction using a "Mastersizer S" instrument from

"eRIRRGS @) ELIPPRE iR '8 TE8BHiRY BhAEMEnENE IguE AfrsuRaPYRaised
dudlisg eraeting tb bttepodidngayof anol gﬂchele&aﬂdgém@mtaﬁtedmmelmam in

gfgﬂréglﬂ%ﬂqglé‘ib ém)%r%[ e5n a7 r?Orﬁbglﬁg)%#rac &% tter 35

Istribution is obtain y Fraun er approximation
sesafiesn T Tp e dhiprelenegaiiansHp iQfr Qtéﬂ‘%hﬁfh'ég tbe LRH‘HWHIQ gﬂ%w
atfil%esand the results are averaged. 25

Extraction yield: 25.8 %
Total solids: 1.47 % wt

Crema (sugar test): 17 seconds.

Example 3: Long coffee with crema — Light roasted blend.

6.5 grams of lightly roasted ground coffee are placed in the same aluminium
cartridge of example 1. The coffee ground has an average particle size of 312
microns. The cartridge comprises a thick aluminium truncated cup which is crimped
and sealed at its edges with an aluminium membrane of 20 microns. The puncture
resistance of the membrane is measured at 0.8 mJ. The ground coffee is normalised
during grinding to a tap density of 450 g/I. The cartridge is extracted in the same
system as in example 1. The flow rate is of 179 g/min. The pump is stopped after 37
seconds. The result is a long coffee cup of 110 grams having the following quality
attributes:

Extraction yield: 26.0 %.

Total solids: 1.48 % wt

Crema (sugar test): 14 seconds.
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Tap density: The tapped density was obtained with a Geopyc instrument
from Micromeritics(r). Five grams of R&G coffee sample are poured into a
25.4mm diameter sample cell and compressed with a force of 1 ON. The
mass of coffee is then 30 divided by the volume obtained with the Geopyc
instrument to give the tapped density. Example 1: Short coffee with
crema. Five grams of ground coffee are placed in an aluminium cartridge
( COSI type 35 Nespresso(r) cartrldge) The coffee ground has an

e P18 rfi 3 i@neAartridge comprises a thick

a'“WWé%dﬁé@Q%ﬁﬂd@@ﬂé’Y@&@d‘%ﬁH@Pﬁ&n@%é‘%@ﬁgrﬁéuﬁ%&%%s@aﬁ%e
alumini mbrane of 30 microns. Thelpc%%%éure 15 re&st&}ge of the
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aveurgygguitdensjze. altapoglensity afetOs gdrihleedittridgapislendicied3n ghe
Tt%’ﬁ%@ﬁ‘b?&n@%ﬁﬁe]&ﬂﬂo%&%% ANGRRIGSHRA ) MAHES G URGHR oS Hhe

Same machine is used for all tests and examples given in this document).

p”ﬁﬁ%"i?o(ﬁ%‘é%é’l‘l’%ﬁ%??ﬂﬁ%%%aFt%éd’@JisTé'!elfM’dﬁFﬁdﬁtjeer@ﬁhr‘ﬁ;B’iiées 6
sesOnRad dépre?d seepocited baeswi 19 a gghol. coffee cup of 40 grams

havjn 0 t [ tr %

st i ol R A TR
registrnE vt e afiedop & il vt thR-pAIME. 8raPHM S bERftaRIY ReaeeEge has a
grgmmﬁemffﬁm@@%nla%dtérp 'ihlﬁ@'@m? tﬁlélﬁéi'mié' '(Q3Q€t;§l!)i W@%@m@ d-the

The coffee d has an avera artl S|ze of 32 icr
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resistdodeantfits @ oge S hathonrr atieimitaisiar nwmbradeodhetmwmoﬁsaﬁme and is
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coffee is normalised during grinding to a tap density of 410 g/I.

cartridge is extracted in the same system as in example 1. The flow rate

is of 187 g/min. The pump is stopped after 35 seconds. The resultis a

long: £aff5R 4Pt QRS DRVPEAREIRIRRS QUi Ak Altributes:

Extraction yield25.8 %
A first cartridge is filled with 5 grams ground coffee. The coffee is ground to an

average particle size of 350 microns. The membrane has a thickness of 30 microns
for a puncture resistance of 1.3 mJ. The tap density after normalising is 405 g/l. The
flow rate is measured at 122 g/min. It takes about 54 seconds to deliver a long cup of
coffee of 110 grams.

A second cartridge is filled with 6.5 grams ground coffee. The granulometry
and tap density are the same as for the coffee of the first cartridge. The thickness is
also 30 microns for a puncture resistance of 1.3 mJ. The flow rate is measured at

177 g/min. It takes only 37 seconds to deliver a long cup of coffee of 110 grams.

Example 6 — Effect of tap density on flow rate.

A first cartridge is filled with 6.5 grams of ground coffee having a granulometry
of 353 microns. The aluminium membrane is 30-micron thick and exhibits a puncture
resistance of 1.3 mJ. The tap density after normalisation is 405 g/l. The flow rate is
177 g/min. It takes about 37 seconds to deliver a coffee of 110 grams.

A second cartridge is filled with the same amount of ground coffee than for the
first cartridge. The granulometry is of 353 microns. The membrane is 30-micron thick
and exhibits a puncture resistance of 1.3 mJ. The tap density is 432 g/l. The flow rate

is 290 g/min. It takes only 23 seconds to deliver a coffee cup of 110 grams.

17



Total solids: 1.47 % wt. Crema (sugar test): 17 seconds. 25 Example 3:
Long coffee with crema - Light roasted blend. 6.5 grams of lightly roasted
ground coffee are placed in the same aluminium cartridge of example 1.
The coffee ground has an average patrticle size of 312 microns. The

Cagﬁ@@@t%@ﬁwwf@ﬁnim%ﬁwmiﬁmumﬁwmmt&ﬂg@%mﬁdch is ShitwRasy ;\he
an ale its edges wit minium membrane o icrons. The
o TR T R T R TR & G i
ground coffee is normalised during grinding to a tap density of 450 g/l.
The cartridge is extracted in the same system as in example 1. The flow
rate is of 179 g/min. The pump is stopped after 37 seconds. The result is
a long coffee cup of 110 grams having the following quality attributes: 35
Extraction yield: 26.0 %. Total solids: 1.48 % wt. Crema (sugar test): 14
seconds. 16 Example 4: High and low puncture resistance. A first coffee
cartridge is tested with a membrane of high puncture resistance. 5 The
cartridge is filled with 6.5 grams of lightly roasted coffee ground of 425
microns average particle size. The ground coffee is normalised to a tap
density of 430 g/l. The membrane for the cartridge is of aluminium with a
thickness of 30 microns. The puncture resistance measured is of 1.3 mJ.
The flow rate is 112 g/min. It takes 60 seconds to deliver a long coffee
extract of 110 grams. 10 A second coffee cartridge is tested with a
membrane of lower puncture resistance. The cartridge is filled with the
same amount of coffee. The coffee has a granulometry of 430 g/I. The tap
density is the same (430 g/l). The membrane of the cartridge is made of
aluminium of thickness of 20 microns which exhibits a puncture
resistance of 0.8 mJ. The flow rate is faster compared to the previous
cartridge and is 15 192 g/min. It takes only 34 seconds to deliver a long
coffee cup of 110 grams. Example 5 - Effect of mass and granulometry on
extraction time. A first cartridge is filled with 5 grams ground coffee. The
coffee is ground to an 20 average particle size of 350 microns. The
membrane has a thickness of 30 microns for a puncture resistance of 1.3
mJ. The tap density after normalising is 405 g/I. The
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flow rate is measured at 122 g/min. It takes about 54 seconds to deliver a
long cup of coffee of 110 grams. A second cartridge is filled with 6.5
grams ground coffee. The granulometry 25 and tap density are the same
as for the coffee of the first cartridge. The thickness is also 30 microns for
a puncture resistance of 1.3 mJ. The flow rate is measured at 177 g/min.
It takes only 37 seconds to deliver a long cup of coffee of 110 grams.
Example 6 - Effect of tap density on flow rate. 30 A first cartridge is filled
witle@mgiams of ground coffee having a granulometry of 353 microns.
The aluminium membrane is 30-micron thick and exhibits a puncture
resﬁtﬁm@fabésv&eﬁh@ﬂ@)ﬁlé’ﬁ%iﬁycﬁﬁ%m mabisadiae AeS @drathen
adlRu raie i L Qimin S takes about 37 seeqnds fo deliver.a soffce of 110
grams. second artridge’is'f MEd With the Sarie amoan (fgr (R Soffee
than t@rttr@eSE{Z)rSO@@im@@Gquﬁ@ gedieglometry is of 353 microns. The

memE”r%@@niﬁwéQféOlE of dhicko)aB e exBiAHS BridUtH éeﬁﬁlﬁtaﬁﬁeaﬂﬁlpg’mplng
mJ. The tg; densrtgis 432 g/l. The flow rate is 290 g/min. It takes only 23

MERS IS LI, B cHﬂ‘é%f Slipor' 10 Eﬁi%ﬁ%”?ﬂ?n another set of
expenreamsavithentiffére tbdotige wWisrdintieshowarsycaimeposesaaéining

mQQHé?zﬁoeﬁ}%’ AltaHoRClidht My aseeas AN GIOR-Ph e ARASEIBInd 8

beverage system for selectively delivering, in a same coifee
m%%sa@t?o@%in&*@, %’Pﬁﬁg%é*ﬁ%éeiﬁi[l|69e‘%i‘i§6§st‘éﬁaqaﬁbec%%ié’éjﬁalﬂﬂd deliver
thexisfetsicompiaiag: cartridges (2) containing ground coffee; a receiving

devics (10,100)9n el one (RHISS AL eI PUTRIRG AR
for injeCting wate SSuren the cartndge, 10 m r opening
aﬂ"i@féaﬂﬁfﬁglﬂwﬁe‘?@i@%ese means comprises retalnlng means (21 34) to

retainataetbeyd g pressure in the cartridge and engaging means (13,
35) whrch engage the reta mea en th e and deliver
Gl

the DB U L BRI AR trec e S0 SuppRgUally
the sandgex(S)adayrtiglitatel iged st‘@raesﬁmﬂﬂebfﬁeammu@mastto be capable

of%ﬁ?@!&% i thalsdhR SUEIThGABRESSS HdeRSt &RREGEYANAAORdN)s

which has substantially
adapted to deliver a longer coffee liquid extract upon allowing a larger amount of

water to flow there trough, wherein the second cartridge (L) for the longer coffee
liquid extract is configured so that water flows through it at a higher rate than in the

first cartridge (S) during extraction.

2. System according to claim 1, wherein the second cartridge (L) for delivering
the longer coffee liquid extract is dosed with an amount of ground coffee which is
higher than the amount dosed in the first cartridge (S).

3. System according to claim 1, wherein the second cartridge (L) contains at
least 10% by wt. more ground coffee than the first cartridges (S) for the short of

coffee extract.

4. System according to claim 3, wherein the second cartridges (L) contains at

least 20% more ground coffee than the first cartridges (S).

5. System according to claim 1 or 2, wherein
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the same external configuration and shape as the first cartridge so as to
be capable of being received in the same receiving device as the first
cartridge (S) and which is 20 adapted to deliver a longer coffee liquid
extract upon allowing a larger amount of water to flow there trough,

whergis doesiesnndmastridgedlin foe e donasieatieeL jierdaxuasy ithe

configyred so that water flows through it at a higher rate than in the, first
oS S SR Rl myasy %8 IhAL A WAl & Cmanep helleen
166 ensk36Ad antadeue Woerdatibengseateamay et indtfedingy sritatoadbiss
deiosRid ity @lﬁ'a@[ﬁ@lﬂ%ﬂirﬁlé%%rﬁﬁﬁ@@d%'ém& biohed i%@f*gffﬁﬁ@/frﬂﬁmé.

dosed in the first cartridge (S). 3. System according to claim 1, wherein
the second cartridge (L) contains at 30 least 10% by wt. more ground
coflecsSiistentlzedusticatvidiges (S for 3hvensharnt of coffee extract. 4.
Sysief BEcaiinn In e FodieHEILd0m BCoR R daradh R BlES
at least 20% more ground coffee than the first cartridges (S). 355

lorgrsepifeR ARG I ARS 1P Y AR 9ReWESEd AAIAP & aofidatal

solitthecsesomd .cattiddge ¢h)wfor delivering the longer coffee liquid extract is
determined so that the flow rate is comprised between 160 and 300

grams/minute whereas the dosed amount in the first cartridge (S) is
detérPWsRIMsactuing RIS 8 D MPAERIA hetsren G 0asigas(-) for the

Ior%éﬁb‘é!ﬁ@'@];l Héf?fi&&trﬁﬁﬁ&ﬁtaﬂﬁﬁ%@i@?ﬁ@?{l—ai?glgr%?bﬁg%ﬁ@&lbﬁé@ dpseshs

amount of co in the second cartri or delivering the longer

T Lo A SR SE O A B DR AERHES SHTPS0 06 and
total solids between 1.1 and 1.9 % wt. 10 7. System according to claims 5

or G Whirsein hesarnd ealitidastl), fpnthan|eRgehentigaionid @4ragt 34,
contains between 6 to 8 %rams of ground coffee whereas the first

3R AR RS eSS AR 18 aIME DR RS A gxgact are
arBysiemnecdegpiagtntyaioeliver Reveoéisa rexthe e g engansr €S 2lthat is

lofiét 2 met'aﬁeﬁﬁﬁgr@%genﬁ%%?aﬁhaoamﬁeefqgcfg&r iev%?ng the longer

Iquid extract'are arranged inter-dependently to deliver the coffee extract
at an opening pressure that is

9. System according to claim 8, wherein the opening pressure retained in the
second cartridge (L) before opening by the opening means (13, 21, 34, 35) is at least
20% lower than the opening pressure retained in the first cartridges (S) before
opening by the opening means (13, 21, 34, 35) and the internal pressure of the
second cartridge (L) is at least 20% lower than the internal pressure of the first

cartridge (S).

10. System according to any of the preceding claims, wherein the granulometry
of the ground coffee in the second cartridge (L) for the delivery of the longer coffee

liquid extract is higher than the granulometry of the ground coffee in the first cartridge

(S).

11. System according to claim 10, wherein the granulometry of the ground
coffee in the second cartridge (L) is of from 300 to 600 microns whereas the

granulometry of the first cartridge (S) is of from 200 to 400 microns.

12. System according to any of the preceding claims, wherein the tap density in

the second cartridge (L) is higher than the tap density in the first cartridge (S).
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lower than the opening pressure retained in the first cartridge (S). 20 9.
System according to claim 8, wherein the opening pressure retained in the
second cartridge (L) before opening by the opening means (13, 21, 34,
35) is at least 20% lower than the opening pressure retained in the first
cartridges (S) before opening by the opening means (13, 21, 34, 35) and

the ressure. of he se ond cariridge least 20%
tharilgihe Yhte Hr1na Cp())rreé re o?¥h ?]rs aqsﬁcgﬁ'nc% ??)E t CL% C%wie second
cagicicgrl(hyisohfiprofape mé@@ouﬂgvtal%rmg,tb\mmmﬁﬂwxgcémﬁdmwtwmﬁds)
is 9forMe SeifRedBotiga. second cartridge (L) for the delivery of the longer

coffee liquid extract is higher than the granulometry of the ground coffee

in the first cartridge 30 (S). 11. System according to claim 10, wherein the

gratvll @ysttny ectioedjro im dnyg aff deei pridve diegaral roay tridegre i (Lihes retdhony
m Qrﬁ)st&ﬁf’o? mHQ;S}%MYQ%F%ﬁ;SBF‘e ggamglqmeara/g%m& rﬂre%rfsa{i%délﬁ (AU the

7\
from 200'to 400 microns. 35 12. System according to any of th
ef%é@dﬂ?gp&ﬁ%ée WH@?e‘FﬁerQQ%p density in the second cartrldge (L) is
higher than the tap density in the first cartridge (S). 20 13. System

according to an r he t

cert g e e e et TR I s
m%@ﬁfﬁ]’@ea(@b the sﬂmmgai@e@mwigﬁ%@mgmm%@@mm@yt@raﬁwg
elépgepteceding claims, wherein the retaining means (21, 34) is tearable or

cuttable against the engaging means (13,35) under the effect of the

pressure in the cartridge. 10 15. System according to claim 14, wherein

the YetdystemacansliiZ {Bdpis 4 Smemetearibeadifferent hoa gaigsmetesfirst

arld 3e &N LOMPHEES %S\:'ffé‘r%ea‘ﬁ'i'ﬁ@\@@g&'g' RErRIEME Ry Hotiay e opening

accordlng to claim wherein the différent flow rates of the first 15 and
MeaRHE'HdMldges (S, L) are achieved by a different configuration of the
ope(ahthemeamnbrianau@iof(tiethecorehdaraitz) €34) bhthelseeopdreantedge

regrs)tg‘?(% (QP?/ %Qﬁ%ﬂ%é 23i5'8nGR AP DG MRMBIaRRH3H) of the first

cartri
(b) the engaging means (35) of the second cartridge (L) is made of a more

incisive design for opening the second cartridges than for opening the first cartridge

(S).

17. A coffee cartridge adapted to be extracted in a system according to any one
of claims 1 to 16, wherein it comprises:

a closed container portion which contains a dose of ground coffee;

a retaining membrane (21, 34) configured to open against engaging means (13,
35) of the system upon a sufficient internal pressure has been built inside the
container portion as water enters the cartridge,

characterized in that :

the cartridge (L) is configured to deliver a flow rate of between 160 and 300
gram/minute; and

the dose of ground coffee is at least of 6.0 grams.
18. A cartridge according to claim 17, wherein

the retaining membrane (21, 34) has a puncture resistance of from 0.6 to 1.1

mJ.
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(b) the engaging means (35) of the second cartridge (L) is made of a more
20 incisive design for opening the second cartridges than for opening the
first cartridge (S). 17. A coffee cartridge adapted to be extracted in a
system according to any one of claims 1 to 16, wherein it comprises: 25 a
cloa@d&@ataiagé pecéadnyhicbisantains aglosrefiground coffee; a
ret%nln% brane %%’O?r,ﬁlgtconfﬁure% 09R %%alnst engaging means
(13 FThe sys i upon icien |ntern al'pressure has been built
inside the container portion as water enters the cartridge, characterized in

thapp 3R ERRRE 'M&h@t&%%ﬂ@@ftglgﬂy &7 BolyV iRke &h between

160 and 300 gram/minute; ang the dose o%ground coffee is at least of 6.0
gralfig c8ea t?l&ad%dﬁé'ég}’o‘? W A3 Erein 35 the retaining

membrane (21, 34) has a puncture resistance of from 0.6 to 1.1 mJ. 21

19.4 CRULLARS %&’5&9% 91@ 8f dEninEr ey uRIGAgHGR has a

granulometry o from (0] 60 microns. 20. A cartridge according to any

onétsr DEMREA? {811 AR RUBIHEE SHIB N8R BB b rﬁﬂ}ﬁ%%%

mier &0 g/l. 21. A cartridge according to any one of claims 17 to 20, wherein

the membrane (21, 34) is an aluminium membrane of thickness of from 15
to 25 microns. 10 22 SYSTEM FOR DISPENSING SHORT AND LONG
COFFEE BEVERAGES Abstract: 5 A beverage system for selectively
delivering, in a same coffee extraction device, short coffee liquid extracts
and long coffee liquid extracts comprising: cartridges (2) containing
ground coffee; a receiving device (10) for receiving one cartridge at a time
and pumping means (73) or injecting water under pressure in the
cartridge;
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10 means for opening the cartridge wherein these means comprises
retaining means (21) to retain the liquid under pressure in the cartridge
and engaging means (13) which engage the retaining means to open the
cartridge and deliver the coffee liquid extract; wherein the system
congsEEM BRI IS Pstisatc dsied BT adapted NG detiverE & BavhrAcefiee
liquid extract, wherein the system comprises at least a second cartridge
(L) which has substantially the same external configuration and shape as
AbsHdett cartridge so as to be capable of being received in the same
receiving device (10) as the first cartridge (S) and which is adapted to
deliver a longer coffee liquid e_xtr?ct upon allowing a 20 larger amount of
wate F‘d"ﬁ@ﬂ%ﬁé?éeﬂb@é%?lﬁﬁté‘f%%‘{ﬁ' Y8EEon 8 %OEL%GfSWﬁé“%hger
destifée sHigitiicbBaéréiqtic extrdigs rth Soni adffextdin fliovextitacdsighnitpaisadrigher

rate EQﬂﬂdBe@fQﬁi%&ﬁﬁf@&é@cﬂ%ﬁ@e?mac“m- Figure 1 25 23

a receiving device (10) for receiving one cartridge at a time and pumping

means (73) or injecting water under pressure in the cartridge;

means for opening the cartridge wherein these means comprises retaining
means (21) to retain the liquid under pressure in the cartridge and engaging means
(13) which engage the retaining means to open the cartridge and deliver the coffee
liquid extract;

wherein the system comprises at least a first cartridge (S) adapted to deliver
a short coffee liquid extract,

wherein the system comprises at least a second cartridge (L) which has
substantially the same external configuration and shape as the first cartridge so as to
be capable of being received in the same receiving device (10) as the first cartridge
(S) and which is adapted to deliver a longer coffee liquid extract upon allowing a
larger amount of water to flow there trough, wherein the second cartridge (L) for the
longer coffee liquid extract is configured so that water flows through it at a higher rate

than in the first cartridge (S) during extraction.

Figure 1
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