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SYSTEM FOR DI SPENSI NG SHORT AND LONG COFFEE BEVERAGES
The present invention relates to a systemfor
delivering coffee beverages from5 cartridges desi gned
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
CagVSTiEN FORODISHENSING SHORT NG LON® COFFER BEVIERAGES
[ SYysS rvering ui pressure usually
configured to extract short cups of coffee. befee
cu s can be produced fromfilter coffee nmachine
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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 "Nespressoe" is appreciated for producing
hi gh quality short cups of coffee of the 5 espresso
and ristretto types. A short cup of coffee is defined
advastage s piinmritigthekthe flowds dirgd tytherasip@nd dh exiactaddighid does
not?éﬁ@f\%yd&ﬂtd?ﬂwecél@@énd nore specifically about 40 g
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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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as for the first cartridge, upon 2 allowi ng a |arger
vol une 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
allowiag @ laiganvelume leéwhier & flavathers theuaiuwherginethe saeandgisrtridge
t
for tﬁﬁ ﬁ{n‘atepficﬂfee%ab W?g?éﬁf@melﬁ ?‘né( WatBf fidiethiJUYR Rdt @rhidHer

onger cof extract 1s Obtal ned by
rateghamaintthé ﬂ@écamidgh Cb!ﬂﬂ@ﬁ)stf&véi@er to flow at a hi gher
rate as conpared to a cartridge configured for
s ibereferes snedmppgantdeatite efdhe inypetiopris th@% %@aﬁﬁf&@égwd

extrQth? bb@ined b3 cHIRdGE l/vhréﬁ afowd Wﬁtef' Q:Tﬂcﬁ\?(étr eﬁﬁibh&QFa@ éso ng

ee extract I's Significantly reduced ki ng the
compagadeimanenrisida s@afrgurﬁgi fpba shert ceftﬁerleéfdcﬁmrﬁﬁfer s; 10 (b)
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| i(guUTHk extathert dévicedamadmeaintthe aama fiartextractingdrottustebrt and
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conparati er anoun so an
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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
|ongerh®ffeelhqn|g @xtragtfcopiainsi ajlgast €006 aoreigbravan more praferably at
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t
may; e & agm 2 WEBIRRR 1 THISS Biepln Y o6 Agrafaed CompridRY
profrutindielements, known coffee cartridges of the prior art

are all configured to deliver short coffee extracts
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waitid ®iodsnd at the coﬁéeemaad’ame ri dge adapted to be
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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a long coffee liquid extract wherein the coffee
cartridge conprises: a closed container portion which
contains a dose of ground coffee; a retaining nenbrane
configured to open agai nst engagi ng neans of the
soRaragtenigsoin hatuf fi ci ent internal pressure has been
byid L AtBSd : i ' ters
Dl ortiflgd SchurEatd e o 15 4108 pofodt AR 900 1
gramigniidefangiured to deliver a flow rate of between 160
and 300 gram m nute; and the dose of ground coffee is
othegosp @ gfoupd gofiesnissf atlepst &0 gramiser red enbodi nent
the coffee cartridge has a retaining nenbrane with a
plinz pieferredeamibqdimenl. te qoffepcartiriaediat airefainingspeatorane with
a pURRRFS st Of b0 Bt M1Eg: Figure 1 shows a
schematic representation of the system of the
i nvention which 10 enables to prepare in a convenient
way | ong and short coffee beverages by using a single
dgviLBeddripfiorfftthé@Didvigd:r om cartridges com ng from at
|l east two different sets; Figure 2 shows a schematic
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singl¥ €854 B of extralchien tdmakttitigetosming framfal ket o differbhigets;

for, respectively, a long coffee and short coffee
| iFipurel2 shaws actisematicgapesertation & tsdsystdérheths aeyite being

hql d ived f i th
closp et p.5aa0o01 e SRR ERdhe PR car v i dges in a
t .St { . Ei . 1.sh .
D EREFS BN hBELSRY ERiessT By WelolaNtBenlE ndte, 20
cartfidgps as Sfupbiasofdinscioeraspactivaly radsemtaffaecandathod cotiee bmtid

extrOf the systemof the invention; Figure 9 shows the
921 ant of the systemin the position of extraction of

a Cdger Fi o
S G Snol ko3 He: b B Wbk the plFeture
resistaece githe menfibrane of the eattiidgesan e pudctngg resisfangeitest 1 and
2. Detailed Description of the Preferred Enbodi nents
| rigune 7 shewe fite phmetraliqit probe int the penciure rasistaneetest; or
which the definitions are given
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 preanble 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

di vided by the total weight of starting 5 coffee

ingredients in the cartridge (e.g., roast and ground
coffemineagljentsTini tbe vaitridgei (s.g..troast @atl lgyound moies)e dhig yalye is
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ternal pressure” is defined as the |evel of

prleangsaiiee extingiels definedhas bgrigpid eyBacthisrabtainedkio g on
canﬁégmﬁ%w@ntfof F?HﬂnH'@)% th hod grafnh@vv' ng through the

cartrldge and the 15 resul qui d extract draining
ntnéeragl Pressures ds defiped amh%lev@m@rqswwstamﬂwthe cartridge

dunﬁé Fé&f?§c°ﬂ%ﬁ asirBsUMHg frobh the MREMOVAEg RirSSFHHHE cattSddéedridnrg

he maxi mal pressure retained in the cartridge as
resw@agﬁpqwq@dﬁcmﬁatm@ ipfofhe ceffRefumg ihealuaisyRieRy% cxprgssed
inbBefore the cartridge opens by piercing against the
openi ng neans. This value is typicall xpressed i
20 hgapPeniMEPressiiet i rd@f'meé’sﬁ’%fhaw'm?@r%sépr%@&ﬁl Red ip me

carffingé ey rék%ﬁﬁllg GronPthe Uik eHtéridgBe ¢ eHM Bffork e cartridge
cartridge by using a MIS Syner | 00 tensi

opesg @V;Pf?é?ff‘g §a@a§t. tBg) OPW”SFW@H“? n ugwlveiﬁéywp@{yﬁa@ﬁsed In
bar(Swi t zerl and) as further detailed in the exanples.
This value is ex res ed i.n [1i-Joule

gihen “avwlerrysiseﬂ q'fi BfF@Sr?& SPERerEY peedrekt ﬁaagage e
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oy S i erERhdre R ise ek Sl e B mpfes, s
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coffee is ta n ti
coec rarRIRTIRt oF Pgrat soiod sedoed & R drBpeesl g hofee

>parf|él@§ B8tdsBiting ‘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 tepped 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 determ nation of the tap
density is explained in the exanples. This value is
typically expressed as gramper litre. The "crema" is
cupaé coffielarmsmeasuring dioe elbpsiog timebebtesn the starof ovériaymg and
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essential |y enconpass extraction

reasep pibeARdICIPR ﬁfathelwawsﬂ%ew A eh ifﬂelt\/ﬁa/ ime dnde
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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 consuner. Therefore, it has been
determ ned that an appropriate range of extraction
yield is usually of from15 to 30% nore preferably 17
to 25% nost preferably 17 to 22% Simlarly, the
anmount of total solids in the cup nust be sufficient
extradt is owkk targerfthar thah of the ¢hori noffecesotnack(thepditferenebeivagea

30 .
cort Hlorier Uit 8P), the AaingsnpBlEist e diArS: %
textates s bppeseddo tseapycﬂr boibkly e fte golour shaalddessibrowoish émraddish@nd

0 i f I I
ot §hie. " HreR. S sl ot ROy <Y BHARE of Bl ¥oidbongs g,
prefgrablewere thapde speasfdsrably 1.1 to 1. 7% wt, nost
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or veél vety In texture, as op osed t o soapy

first 3e4 b eArighes AediinG S9EONT BRier SA dgep SERIPAKAGAHIN Sﬁ@@rate £

sleé%‘s bfin tﬁnﬁﬂﬁ‘éﬂ%rb%gs bh@nyﬁé{gﬁbleta?@tcoﬁm& pﬁﬂ@deél thebHe
over secondS and 5 preferably nore than

Qe'@é%'dﬂfﬂgwn%ﬁhel%ﬁ'st ance, in first sets of cartrl dges

ONR tHEPYorfiSt b¥ Bl iMVeRfidn, @SJek eﬁéé?trragéé BRandh Bridy iR least one
whereas in the second set of car dges, one may

cartjidpe.Ripferanhy twagtriaere satridoash While dreserisa faﬁ%r&tlﬁeéy‘aﬂmum
nmlﬂfbaltrﬂé darfiidbed, kwé @@érwtwn ?‘&e@al@%dat fd=_0%0 io@(f(brt25td?€nore

pect ati ons_of f er ent es of consuners.

Larﬁh GP’éO’tSd'é'trbbqq o 2@8&@”%99@6{8 H“%’@tar%ﬁ?s‘ Iy @chigyabla \e_ﬂaen ?Ps'red

Thétrghar ¥&86nd Qaﬁrﬁige@%‘ﬁé bendthifi faeead e sphaatdly, Hubthey could be
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packageR IpgelPT BROVICER At theysstcan disipgiish beiwgeT e difereithor

carfRIGES doé t@me%amuPﬁ@fmg-w ahy ot iddnitifysiig |ﬁ@lbla of
cartrldges and the s d set of catrld

oaauEsd A Asspamaticaly dustsgis angerplanyysten st dnvsatien

Thé®HeAEw D D tHe H@tl@ﬁ domﬁm&furﬁé)&raﬁﬁﬁhﬁG@ﬂe [ b #dr e&fr@ctih@
ener al | known t ext of

 art. In the
cofeet Pinaacaridon et 8 Sre, Top,elranlan GoUESPBESSs regpiving
mebﬁ@tﬁwtth@ fstm &fa $uppd@ @as@bueécméab} Y1 bida® njddlbe part 12. The
car

SuRRHASP 4P imigeten pert afaes an Hier Japtie jhop cing e two
parwmaéuwtri@&aahdga alatthe Sugport2fase s 188ated engdging meangt3
R T N AN
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sugfwogsl e(aj sgr(lees 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
di stingui sh between the different cartridges due to
the col our marking or any other identifying indicia.
Figures 1 and 2 schematically illustrate an exenpl ary
system of the invention. The device D of th

betvwaendhe pitrudipgsliensenys analternatiyelyi bmpievidad émmh‘ tHe protruding

elen?é?ﬁéﬁu%}lrﬁﬁﬂre§5 coffee froma single cartridge at a
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rosaTiPIF IS FES N IR8 Uk WalREgBro EHEnBIeghs [rgpRprioncs of
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heaft el R aﬁféqhﬁé@ﬁemp%u@p Thé Hé@t&r B‘&bnﬁ@r@d tb\frhediethe water to
t hrough the plates in channels
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lnstgh‘tr Hééﬂh? Hé\ﬁcepémw é#jéerﬂﬂmc@aﬁﬂ@gﬁssﬁél féﬁ'éﬂloit&:%uld'al‘@ be such
evi ce

urt her rjses at least one fl ui i.,ne
as ol Tt 69 RepRiPe T chasrm gt A Bontip! bogrd B stes s olsd
usu”any hélbﬂctocuut&ﬂatucﬁhﬁstemtl@@éﬂractr@ycyuvmff@awtmatras cam be
needl es or ades ate ne or nNore passa

Ao Uh B8 PR TS SoTSrS, FiRern oy TS, RES? SPRors vanes.
proﬁé'@ﬁrhd @cﬁowme@bnmmﬁaﬂdanbmdnhg the eerabjornegenationk. a punp

e an el ct ro eti

oteslF b oot G gRn PR A ROR BN Ve i bafHdBes
areCBp@puhéaﬂlgrébmgmewfor ﬂemug sz@ﬂcmmxsystt evhereal second

reservoir be i alle tre h
carkiag b3 6o iautseHor ol oBE culi Pt HEgsH8A It h
car&ﬁi@%is ahethe 3anierdxtdrosl czbaﬁgurettomdféhapel Rrefegatily, &oth nor e

n car Pr ef er ahl t.he SEryo
carfioe Sy AYSHS ot SRopEE B P Hot e botn
caﬁtr?@@ﬁ%ﬁdenmtaiﬁ groupdentfes byd t‘rtefylcbhpnga o airtight eontainer
t ew. extraction A h S .

poda 2B u eI et Mg 27 KER T metpd Bk edbeint ¥ BB Riuginer
poiBe. THeere@iding aieivtier obitislcartidyes® aftiatan be afrhermnbraae aad the
. require t The heat er 3 igqur at
. 88 i ey B Hef el e, Rl S e
mad@ of @ M&eal slith asalubiiniamton plastid The lcadridgenmay he flastted at a
shgﬂg gggr‘g%swrgd/ﬂﬁoasnglﬁg%%%% oelh%r?aé:e t%"élrsf’\éllf ﬁjfg%? theTJ?)%ee 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.
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as a boiler that can keep the fluid warmor hot. A
control board with switches is also usually hel pful
to automatically start the extraction cycle. D fferent
controls can be added such as tenperature sensors,
timers, flow nmeters, pressure sensors, vanes, 20
pwmghanmrmOo mddle Hbistclosed araynd e eastiidge ﬁuaﬁ\g there
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a sane pac ng I nternal vol une ferab
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houl d be sufficientl \x resi st ant t}wthstand t he

Ceﬂam o Eate opalgsyhen geWRRieamBe RYMRJ'as i OYRISOT? 8rﬁe”a'”
preS&ure aspérdingPorV¥heny eh:ﬁ cent%@& el &nﬂdbe férhb8 of long esttract.
around the cartri n cartridge is
FordpaiphGen Hele Pieseyre ekt 8 bars, therRitRP Wi dﬁﬁ @Aavater fiqyrate of
abcgﬁbt% @hﬁiﬁlfjt@eﬂb tpfessﬁre iR@6adesanad bétlis] ﬂféfaﬁétﬁm%faiat@oﬁher t
i stance from neans t he devi
puTpR @ FAIRB AR 120 AEMG AR THRBETP e e FERUABEIEGHp . gn and
off ﬁﬁﬂé\ﬁbﬂdélﬂ@ﬂmg“& BMBESLT Yvatet viidh dorfespéridsito tidsroper volume
cartrld ue of {vater coni e.cactrid
T g HPaREnG A eciEs of it s e tsk ndoe AS0GH bR b may
alsa @b scdp@aa enamuansc suctead By a opled bp@atwfbyraeievaanacthecmffee
|ns he as water .is. ent
UG g8 Sl e i e iy SRR awsmatal B s fow
meﬁ:@?%lﬂrﬁpﬂy Btiired i thp deviee dichfeenteels thel shyeoffif the puedges
retainjng nepber 21 orm ress
e rorst 60 A EReT, i etel PER e B @l B8t win
its p'umpmgdnésrnst wdéllv@pﬂ‘lﬂoﬂl”aie dfatisrhlgl@pr fartthe thgaptiee ogrtridge
a cert ssure usuall .
as Caprirade N PELSTRG cayatde Ton eo By R b BpTigher How rae s
determined by the type of cartridge lnserted 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 al so
due to the resistance created by the narrow openi ngs
torn or pierced through the nenbrane of the cartridge.
Then, the pressure level usually flattens to a
pressure of extraction which is typically of 15
instaeecthaldobed smatihoé coffee inplee sempngd cadtdgedondelivetirgthelenger
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T ar# By (ﬁg %péﬁ\ﬁ@ He%ﬂs idatlidst PBGhOWE: tﬁ&rﬁﬂ'ferdp@ﬂiﬂg %r&fsure

nore specifically t he re
retaln%ct intthe grse@artrudgegeem ppqmeetpsbfaeeasw aeeps,2nd e intpnal

pre%%@ log %Héaéecbﬁt?cé?{r@fgé% 5t 1¥hdt LovSawsr #Han tHegnRKidl gfetssme of
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thetfingt cagriggs. (Ifwre sgows BY emplﬁ@ H‘efﬁug\f?é Egsgurgﬁ r a éhr})rt
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the second cartridge L contains st . 10%
fromr@ft@iﬂ@ﬁﬂ by For exarprle: fopgshprt Cﬂffﬁee 8 ?‘?1 atfe
prefsbun%tof GBS, Sjgé’rs%heFéHs fot@ Ibrﬁgsécﬂié@ethetcbﬂn@@se dpersatiat
offee in the second cartrld)%e f.or de%everl nt he
PrasBgEN 2Deurd e By Fed PEBeHrS PHEM PSR BACEER &P

cor?sg?r&géé}ﬁngf &eééw@aweéleélaf At 10 bads forcs chitagie $<Mhémas$t
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and it is the same

cafpart H@’é‘sth% SA%ing A 'P?BYeé'a'dBﬂ?ee?r#‘gﬂ%r tﬁfﬁ@t ; '%? giwsrﬂ&k hery
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I NSi
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 grans from cartridge S, it is
required that the consunmer waits for 15-60 seconds.
The flowrate for the short coffee extract is so of
about 50 to 150 gram’ m nutes. The second cartridge 10
on the tybes becdffeeaiusireh tl|z1)e33rmmbs;al‘(ehtlac thelopg sartiidgst Li isprefexablye
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re&ebanc%lgt caatndgﬁ Sop erﬁqurgblmrmrm @boveHat szAHQMérPUﬂﬁaW t he

resngﬁﬁ@é ﬂﬁy e opeath )g%rg) %ﬁbl@%s}%ﬁ@ bl na§ihg @ahémb@ae ofihd

neans pent ng pressure

carhnég@Lmefb 3 thicknessdbalds arr@&ﬁrttharu@ét @féh@ F'@"Ma"@p‘éfﬁh% gerbidge
s ahd6r OPEAViIAPa MR ahemakie b?é%ﬁfe%%ﬂ% sthidhads 4 ﬁh@re easny

openi ng @PFGSSUFG retai ned first cartri 9
plengeabie and/peisaraplematariial iHpe merf@aWéaH@r thegattridoq Bt nal
aluﬂﬂL H‘Le ofterf, thd %eﬁﬁﬁé’r@oﬁﬁé Eér’crﬁﬁ@ U r%s%reﬁe%ﬁ a Hitnbawerr

I nt er nal pressure of first cartrldge

fromngacp @5 Bigmosvanest peslenaplyabet zm@lc&n%@ the membsant efdhe
carfrﬁ t 3 I?%oef fhickR&dd &Qro‘ﬁ%(% R348 PRr&HRt AloBesteldraily about 30

S and f a long coffee extraction obtai ned
mlCZ@Sfrom cartrldges L For exanple, for a short coffee,

t NG Fredrh 'tr@gﬁun%tlﬁg ?éb%téﬂcefbf th :%@ﬁﬁFeﬁleoéncﬂmayﬁaf%obt@dlmg
wher eas, [ on th

an par@grsqne@mgfof émﬁ)gqrtr@gg érr9§ qgm%argdﬁgz%glé%%§ ,\A@ugi? be to have

fHAREARM T @ﬂﬁ&%ﬁn@suﬁ@b@&gﬁ/ﬁ Uomé‘é?é@t@tﬁé ehg¥gthg Afeans for
ressure at a val ue of about 10 bars for .t he carigb?
he

theSGWﬁ@Q%ﬁsThQrefof% ddheessiple i Rvisgee M0 §Poqdng eany
ren‘kﬁkB faha Q@plécedTﬂiﬁotﬁéﬁér@égmg indanis of mdFemeidive Hedign mahl e
deliver a cof aV|n ual ity rlbutestalor
corts@etr'n@ ﬂ%?e%’ftrraéﬁorb%f\}‘@ftﬁ gL %%Wem Bf.t#f’ FBI2AY W& % canbe
maﬂE&ler g@lonﬁe{ilcbltﬁa@ﬁ’édbédt}ﬂ@ (?rtaeh&é\ﬁtef its@i flbllﬁéﬁdanwwi tiyhhlé device
v ime can be further con Q e
readinpr e spBTP oY WeiCaTRAC SHHTaBLAITTG o FEREE e pibotho
me%)i§ bs&araiiﬁ@ %‘ﬂieﬂﬂ)d@ meamm éh@égémdmg méanexﬁa’yeaticﬁbb built into
one.

thegarrig And e FBiersT betieed dos i arbnes i, mhE Tpepise Ragpging
mea¥is 3k Eﬁllg?ﬂcb ﬂlﬂ;th &striggay acteri stics of the engaging

means and/or 't retain nean siderin

1T 765 opPalogamaT d1erdravah e s oHis e cABTIGR AP Py Sssey
an%pé\’te;r@ F&é lﬂf 6@61& wf‘s}ét fHéfﬂo?ﬂéte%'fﬂhé Oértrlcgg Lt Higher than the flow

operat i ona ondi tions extr endi n
e e veyipeias Sobishee et etente oRrEmLRE Sodamendfdre
cafAddd Il @Qﬂf frlom S0MPtoe0emabroyis 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

12



10

15

20

25

30

35

configured to provide a | ower puncture resistance than

the nmenbrane of the cartridge S. The puncture

resi stance has an inportant inpact on the flow rate.

The puncture resistance of the cartridge L should be

at least 10% | ower than that of the cartridge S. 5
denpityedfdhefilsy cartridge shadd beef froni 304a&80 ¢fl. Witheutibging hound by
the%ngs%swrﬁ@d fi”n%t gﬁuhg%ﬁf ;?%‘g&@é"%t ARDIRSas K LhrRIBR e

exa the puncture
progess jof trmnmelisiig" %adqrﬁlf@g@rf_ ap§ I&bwtn fxnoh%el RsaRticingrrgffee

grmﬁﬁ\pt’céérﬁg%gi bécBm\éQ%ééeéobmﬁrggslﬂé‘ BR4 H{e fbeSit |§te§§*6?to%amtam

era rangi ng romoO

Openﬂlom@ae@@s trHke ﬁgﬁﬁ%q mdswa e\éﬁ@taafmaherdbw@ﬂtnaﬁage s i s
F?g{nﬁ’é@@'ab{d @fﬁﬂg ‘éﬁtéftf)r gysterﬁ\olf méﬂﬁv&uaﬁm@ch 4R

st ance rray obt al ned sui t abl e neans_ by

Openmurn@erﬁ I%W%Qfé' ret affilee C@Hfdlgﬁﬁ ag@lmwwft Weaﬁxfrﬁﬁ&@rf@é@e
hastéTﬁéﬂy ) lrﬁg@t'oh%eéﬁéaéhdtmbel%r bh@e 'Eﬁﬂf‘i’égmﬁxt %s hb %ngagmg

car ge by havi ng a nenbr ane nade of

means;: More nltecwawew%ystﬁ% PP'HB”S&Sr%Ie@Sfe%ﬁﬁSF qartrigpe oF é%iHIdQG S
conﬁ&tﬁyee rto H&%ﬂ@ Eﬁor’fr@éf?é'é HirabO Ay 5the,9asfr§f38édrﬂ| cattffigd he

cartri . For alum nium mat eri al nmenbr ane of
configigred 49 g?'lVﬁgé lqngreeffep exlragtdbe y?a%ﬂqgt?m@r@slsm&gra’@gfth%ih

owrlépérmq@ée\)‘eeqmmepémrnder fﬁteeér@ed o tRDBrEs A offfiGid @RriAd the
he nenbrane of cartrid S has a thjckness of

car!rudaﬁs ot Pr@c'sslyﬁiear@ﬁ@d "?M?étThﬁrCé‘ftE?%l Saag%hbgpmpase a
confRifdrYPortion’ S &h ubb@rm&d’qesd@wmw%ea paﬁjh%taneage gf of {he

menbrane, anot her con
conggeRT AREHcBn ST Qe oD & CalsciSs A B GBan STAR S

opeiiHy dbvike ﬂ@TH@%Ser%Q% 8686 ROnfIRAGS wilida GhenBrage | Bm ghghve
design as conpared to the enga means . f or
PiercH}O Pwa@%ogteamp'@%eo}% Thecq rg%&grt&ne't%'@mmg@eéﬂbrane

deﬂn'é%geﬁﬂé}fwi mﬂlgmw 36 for the gRvAd camsb Fl’ﬁ@ leaggsliohYevice D
ot her enga g nore | ncl si

e P ger Rl TR LRt safiidgs hoider | 1l 4 PR RLL20

Th@&artrmgemmg Is%aﬁ”@@ﬂﬁre@é’me e cdﬂiw“b’zlboﬂbn auti aoriaveal | y
evi

arried t tsel
suffigentiapsast iobiherigo i Te pes heisfhiaf MR Toychins B
dem&smaﬂﬁ@cr@w gorﬂamﬁhmcmgoddueaem@a@iom@ in ig@@D. Water is
ement s

ordin code r ad, The en y
takh Gl far 0o rpHet By PrRRsEredneh RECLPYTE  nend
evé?ﬁt!ie\ﬂ?fh@atbb%yfa\/%ata%gl biﬁaﬁa t(dlngemjeﬁwﬂ%ldrigdmd N 720 through

engagi n S e buil t
thegRaRtroteaT, By hés deatihn ot hedie ims Fatide Urep Fiine
of t&b&‘d@wbé aves tm@casrtrmge aﬂgmanmgpwahanm fsqirevidied atrttle petighery
et t art
of B stpmpss o s holier £lob rarianihe iikersprsfifd [ghlBnd Bavies
prdéfbﬂrf%l to edildprepeilyniasigs deudhambier 36 Ioflthbl“tﬁrtn@g\a“ Thie dgtradtions
.of from 300 ns_ whereas. t r anul onet of
prfiie P ieal e darinss B Herthie $BIGERS <, ST g
althaughesxirpetiohs charasteristicdooatitps difss Apwass entersl thepnartadgie
pretsrs]grepbl{mgs 88 Pn tﬁe cﬁamberegG V?Ihl&'\ gguesres ftheoyé/te{msﬁg 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.
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35 The tap density also influences the flowrate. In
particular, the tap density of the <cartridge L is

mai nt ai ned hi gher than the tap density of the
cartridge S. Therefore, the tap density of the
cartridge L should be of from390 to 500 g/l whereas

t &pa Sinildemsintgr, tie cantddgés Sand hrare configustsomithia Beme external

con{@u?g%o%oo%ttdﬁfeggfﬁ eg{réctlchh%%Bfe |$l?dsrit9 oRfRy ﬂfal@h ti?ttﬁ‘ﬁférslﬁort

arti es t have
andbergncqites sxttacth rt@ug bleltVIeeed iplessdlan seqwﬁwﬂh Hergng enfiee

_,,‘_‘extragt%;éﬁ'{eqf deq’l%ljeg Rit 2% a 8%rétl§elg H%Wgr fidw sh? pRfieGik, %é“IGn? .

econe ess conp ressi b
coffa@ dalltrlrc@ee$ dmd \Mth an emgur@trof geourdicafies Hat i a’s;!ﬁaﬁt -Ldimes

h|gﬁ:ep "E“H?\etbé dbSe nggalﬁgé fnetﬁe 911 be?ee"@n?lagé‘ l*’réﬁpé‘?ﬂy ftﬁ@d!)e‘h#@

ures and 9 US rate a variant of

mea;ysslféim b@VGE’ age ¢lmﬁmcﬁ’¢ UPWQ/\PF the cantyidges ﬁ@?ﬁl"ﬂ@“%ans is
aNa) b FrAraR@bf tn8loafiifeiBhdd & Hihesd thal B 1 Qhart et of

ction device: has Si nmpl'y an I njection means and a
themm@bremofrtbe caredgea®itand@e but has no engaging means.

ft hRTRGh8hY of ﬁw@'c%rtﬁd’g:é l?m rﬁé’d@éﬂ aS@.ﬁteﬁIal th@taﬁats I@wdri I st
cartr

rdge or cartri confi gured del iver, a
punshise fearﬁéarfceéh@rkthedﬁ@teaﬂ&f Hie mefﬁgianﬁ %3@&?&“%‘? Br A L

cqpy e e%in%cbrgﬂlhd’ &1 teBrid PHISte P ticcrRivbé 864 mati®f a more

cartrl Integrating their ni n
incigi¥g de@gms ehthepgrigrsingnereakingar f@ﬁf‘%?'a@ro“tﬂw’ec%f’ lge %r e of

fluid entering the cartridges at a precisely

determ ned level. The cartridges S and L conprise a

cdeeminies: portion 30, an upper lid 31 sealed along a

peri pheral edge 37 of the 15 contai ner port| on a

| ower outlet 32 with a collector for t.he

deffaral eyamples drlowghe samg sxEeeton mar 'nﬁws&ﬁsﬂ.Uﬁad Wi Pee

mobificfnfih y=Rak 10 the pampEREUtaNRalf infdttioR or @rhﬁcﬁtﬁéﬁ@ements of
cutting or tearingg plate 35, The coat ai ner

the;achiney HiadesreeTrasaan rachiae wes Ueaq ey pyairbie)

Chﬁf@&bte’é@sff@{fmbaﬁjrmgwmmré essistdiR, grnuRetetgrand tap
devi ce has a recel Vi ng assenbly 100 with a
densify BF¢ Gﬁ%a'ﬂ%q #follaw® and an injection part 120. 20 The

cartridge holder is shaped to receive the container
portion and to | eave a sufficient passage for the

| i Gngdun :0 pass there through wi thout touching
t hehe W \ﬁ@re&vérfbhﬁéd 6910 e@é@anmn aidnaracatypeccur

is shown in fi WAt er

mﬁb‘@a§té&ép?ﬁ@“er‘§d¥%‘g P nengeaade Ps?ﬁedat@“% Fafheles

wegé‘]EHReﬁ %grrﬂnd re@%ﬁﬂ\tdlaitxbb,?ﬁ J;m;rlﬁd\sgnﬂleﬂﬂb&adtgrof Eﬁ)reel
efore bein ed al on ui thr 5

t héh ?ﬁ?%cd‘?‘?'g% 508 2eiterttinadif S22 ‘ﬁgrﬁ&ﬁ?

I RThél Qarﬁakgfdldw% dddiuaed inl figaiesgt tod. Ittdoasielis\df tveo trineased

t ecartrl a.tighteni ans 111 is pr.
paitica (EIADRAT 0 207 arfile SRR AT oo S iertyn o5 par
40MBHeNAd{uRr td&mguml FdsS(thd testis bbmmrgwetdu le:]dm trﬁrmuremabi side).

pressure to | ope e the ¢ r

P haPe s petge! Semttithen to P2 Py scepriey i e ferfalg part
anﬂ&@ﬂfe@kbcss of the type cartridge; i.e., for short or

| or_}%e penetratlon 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 al though extractions characteristics/conditions

differ. As water enters the cartridge, pressure

builds up in the chanber 36 which causes the retaining

means or nenbrane 34 to be pressed agai nst the

engagi ng neans 35 and finally to be pierced, broken
min@ndtequippad with yarmjétcmdrdehetiﬂatrjmﬁizmgalmide:ifuhstenmtd thgui d

extract s through the outlet 32 of the
|ow% ﬁ hﬁp tlﬁ)eeg(gwég%gﬁ 5

ntinues to increase up 35
t @ha sauipkat imlderad:dryamuog $heasptecineare Wae folasrd oadhe plate, and the

oo EREHEE 80 B BB g e B oote

(dianfeteratt) irethe saB\pIethidem wittoat tavahing the spesineer: The dgl@gles

' ' ane external
holoaegq\fa%é%bg %@‘&ﬁ%%t%ggft%%egﬁ?béext racti on characteristics
i Mherctesshead wh twnboovedidewnstiarspeedintis Imom gercointitgeuntil a
pre?ﬁéJc?f‘H?Nth (% hgc‘?l ivered in less than 60 seconds with

extract being delivered at a
C thpae%ttsﬁar@ldwt 3 pginefratidnowater &ft 1. mindmira At wasiniéiated mwihen the

re 338 PSP S 5058 b SPGB Ol e
dlsnlmm ere:@noraiedeﬁﬂe mpmth:é petioetior isfdefied ag thei R of

magfn% R5&PHe L{H’&er e |ﬂgé’ffh%d%fs tf&é‘ é}g ﬁf&ﬂﬁture $9 the

ensi ng FUC ure O cartri SO I ncl uder

aref @)elowtbe ﬁmn@ﬂ&n@cgmenmm%batweag@emrﬂa@.d and Weglerferation.

Mogtr@ﬁsnbgeét&y%rfwaggbré i&gﬁ tg of %J&I:mﬁ |§Q§toﬁffatlﬁ£]?y such as
artri S, and/or 1 rane of
TestWorks @g/eeraon 4.0fn drenoT tG@?S ArPQradan. has I ovver

puncture resistance than the material of the nenbrane
of the cartridge S; and/or (c) the piercing, breaking
orGrasdlomedivpl ate of the cartridge L is made of a nore

' ﬂme%afﬁclg S5k %trﬁﬁm&ﬁ whb 8efeiRined '69 4as€F S’ﬁl‘dcﬂgn 9§|n?:a

tearin ate of cartridge
“M@atwsemﬁpnétgm@tmni Mélvgmqwm)%wﬁh aﬁo%rem %Cﬂé@s 1-29

of M\?d%r 'alﬁee Glspirbdy I'HOI Iltw'bﬁlﬁewrﬁﬁrebﬁ’cmﬁﬁwmﬁorﬁ Qf {hBGaser
eater, water injection or_any other elements of

bearn@ wd@hto@talrrﬁe W@Ww?em@c{%% i hee piicle sigg

d|$ﬁﬁ9fﬁf?l%®b@dlﬁé6 Wﬁ'ahﬁﬂﬂf&)app?cg(lrﬁélﬁ)anf%é’&ﬁ}a%tlérQbattern The

measuring the puncture resistance, anu ometr
complgte eKpREMEYt inrepeaigs Himesi(cayntidne Sikev Faikeang %‘e H0slits are
avdrg§éft ance: The tests were performed on 10 speci mens

of “each nenbrane type: 25 At | east 10 speci nens were

cut fromthe material to be tested. The sanples were

tak dér{s@( the reel in tw lines, 5 specinmens over the

The speci mens were cut l#SI ng a

Ci T%Faﬁpe‘égﬁ@ﬁ"ﬁd"aél"@t%‘?e it {3eAPYR IBREITBENT IO he sanpl e
Mi&t8datics®SFide BramiLef REG bl &finple b Souréd inta 26 Stren Of

two t hreaded
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 nale part 41. The sanple

is placed in the female part 30 40, the |acquer facing

upwards (the test is perforned fromthe al um num

side). The male part, of dianeter d2 equal to 22 mm

Is screwed into the female part and tightened. The
resnpteneé ofathe meqmrabe iswasasareryati In8lev). The g@unthcoffed iemgtrhalised

dunpg g(l gln (o} %tego' %‘%}t}ggf 4(¥1goé/vn The I@?H}ufﬁ%hs ?kt?%jttec} |'thé Q)tstem of

figuedst hatmbd using a3%esphassb® Mdacbleé F Caxice’pt’i €306nSalre medtlreer ison

useé 0&: acllttgiig Eﬁé%%(ae@p%s tg%k %&hg@@ﬁ Sﬂ%zo RS thrdughare

er capa
caruidgqalseuf deggimppeed hebumo |smtopped1a|ften2ﬁ senehdsqlingresdlt is a

ate is
shoftcoftef o phed s ine ik [ABpAR STl AbERTE @, |2
e dxitrpotomt yield:hz0. &S(npl e hol der, containing the specinen,
V&S l.aced e plate, and the crosshead was
Iomééﬁgg&fsongétg\ls&ltl on where the probe enters the 5-mm
hdlremb (fejanrtestei4gegorids. t he sanpl e hol der, without
touchi ng the speci men. The sanple hol der was centered
with respect to the probe. The crosshead was then
M@Mmﬁmhcma—mswm until a
pr iR
e635e Faffs onda?ﬂ%r&%se%%@@t@?dif fa@é& inth&&AR¢ agﬁn\,{h um

was I nitiate en
cartridee ofi exgsnie ok C@‘fee@i@mhasamamesnams% g8izeAEE2% he

micpdHsC Tg@ gaﬂtrﬁg&%ﬁdﬁggg ﬁ} H\l%%ﬁ\@&(;d @bﬁ théﬁ%ﬂﬁpé&f &hd
recor & Boimt - of oration I s defined

segiryl #ititsEdgesmith @alalurgaigm mﬁ@brﬁmaf 4P énieress. sﬁfﬁrﬂs@ciiuse

res% cBof H’%ﬁ‘f]&%ra‘?lgl sp ab Re@YNE BYWHE ThE gPourdtBifed sSfrmalised

ow t or ce- acenent curve between the prel oad
duringcorindingge eftap densi of 4AHal. therrarridae issxtiactsdin \Rﬁﬁég‘e

sys?%rﬁ a8 ?rpébalnep@ﬁ %bqlemsﬂeng 8* mﬁgm mtauﬁfy i xtowe@aﬁ@r 35

4, Version 4.

Semdpo?@t reéwt is acka@amftﬁw\pf 1‘rﬂera¢%ﬁ 't‘"?Vd‘Tge%§ .f@l@wmg quality
attr‘ijdLﬁés“ buti on was determ ned by |aser diffraction using
a "Mastersizer S" instrunent from Mal vern equi pped

wi Exragtionpielgh?egt® cal 1 ens. 1-2g 20 of powder are

di ppershds:i1udyl it re of butanol and recirculated in
front of the | aser beamin order to obtain an
obSE@MHSUEN BEY:WHeIPCeBISand 20% The particle size

di stribution is obtained by Fraunhofer approxi mation
of _the dlffractlon pattern The conpl et e experi nment

i sExamplaBsbong eqffegwithgre i t reastealena 59 and the
res, @'gtrémébf"hglﬂly %a’&&dgroa@ 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 exiracted 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
CGeopyc instrunent from Mcroneritics(r). Five grans
of R&G coffee sanple are poured into a 25.4mm
di aneter sanple cell and conpressed with a force of 1
ON. The mass of coffee is then 30 divided by the
vol ume obtained with the Geopyc instrunent to give the
tapped density. Exanple 1: Short coffee with crena.
Five grams of ground coffee are placed in an al um nium
%eﬁxlani@gf HibiCasd fow pyeturd fedisdammeesso(r) cartri dge).
e Iy
m%pr%ﬁéqf?%hc%ﬂﬂagﬁdlsq %@glgﬁl\éﬁf%ggraﬂé thgh%uﬁétét% r@glséﬁ&e.
The cariridge éfilledpvitht6.© gran&s oflig hmel@asted gofeapround of 42%mi0f0ns
e a
aveiSiaride 2o TH SR HTCBRIC s dhacd o B1ad 80Ky M0 g1
Thél_mﬁnWaneTfpetr@raadnde:BfOﬁ ekimigiumoyithed thinkdessaef30rgicrons. The
purg:iL{rQ {Eq%rlic% rﬁ?%&ﬁ’edjﬁr& 4 t:,y 'Eh%%\ng/alte lsqqg g?ﬁirnt [t t£hQ§ 60S

tem o ures 1 an using a
seddedp toedaliver a\/boglcnﬁee'@dmtepftﬂo@ems Same machine is

USE gect,o%l c%k‘fl?% Egr?ﬁog%var? %sge)ﬁfxxr{?{ouﬁh Y& deflokdH p?: cture

r at e5car ge Is of
resismcg/ ﬁmmcarmdgmaﬁlpd nyithi tke sarop pe@uair efeoffog Tg@cc@ﬁag has a

orafBrief idr ad 81 eI bendiGis i Gt @S0 4. IheFenithdier the

['owm n action
cartige u@xasnautepaalugmwru@f trmckee% 0&20 rgiceae w@@w'mtégteunctyzp

resRESRBL 08 mJ dﬁ?%afngJ Bitelis féé? Wa?@@to‘%é re‘éfoﬁ&r@artnda@ra‘ﬁd is

roasted gr ams o roas r ound

192 gfniedt takes pnla@é@ersrmclsﬁ@ deliMes aakprmﬁqﬁflea 1HP @b? 1¢ gr@gs- of
exanpl e 1. The coffee ground has an average particle
size of 325 mcrons. The cartridge conprises an
al um niumtruncated cup which is crinped and 15 seal ed

at Ekérﬁgl@%g—eﬁff&ttohn_égs 3hd B LIS MRS ctdh tidf. N crons.

SI stance O e nenbrane 1S neasured
at Adirgs cagridgene fiebwityS germearorsd aeffapaiThe eaffeqiig arargd to an

av&xa?@ gbﬁﬁl té?zeaoftﬁﬁ rRiERs ihetherthbfang/nas a?ﬁ@ifrfe%%bf BOl @ficrbs
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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/I. 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.
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Total solids: 1.47 %w. Crema (sugar test): 17
seconds. 25 Exanple 3: Long coffee with crema - Light
roasted blend. 6.5 grans of lightly roasted ground
coffee are placed in the sane alumnium cartridge of
exanpl e 1. The coffee ground has an average particle
silz enather3ER of experiowrsats Withea diffietenit doféeeculen, itseshaavrt hyi thi

cundh Tt T ot Vi G 4B A R A P ERES 0 50 SRR

The puncture 30 resistance of the nenbrane is neasured
at 0.8 mJ. The ground coffee is normalised during
grinding to a tap density of 450 g/l. The cartridge is
extracted in the same systemas in exanple 1. The
flowrate is of 179 g/mn. The punp is stopped after
37 seconds. The result is a long coffee cup of 110
grans having the following quality attributes: 35
Extraction yield: 26.0 % Total solids: 1.48 %wt.
Crema (sugar test): 14 seconds. 16 Exanple 4: Hi gh and
| ow puncture resistance. A first coffee cartridge is
tested with a nmenbrane of high puncture resistance. 5
The cartridge is filled with 6.5 grans of lightly
roasted coffee ground of 425 mcrons average particle
size. The ground coffee is normalised to a tap density
of 430 g/I. The nmenbrane for the cartridge is of
alumniumw th a thickness of 30 mcrons. The

puncture resistance neasured is of 1.3 mJ. The fl ow
rate is 112 g/mn. It takes 60 seconds to deliver a

| ong cof fee extract of 110 grams. 10 A second coffee
cartridge is tested with a nenbrane of |ower puncture
resi stance. The cartridge is filled with the sane
anount of coffee. The coffee has a granulonetry of
430 g/l. The tap density is the sane (430 g/l). The
menbrane of the cartridge is made of al um ni um of

t hi ckness of 20 m crons which exhibits a puncture
resistance of 0.8 ml. The flowrate is faster conpared
to the previous cartridge and is 15 192 g/mn. It
takes only 34 seconds to deliver a |long coffee cup of
110 grans. Exanple 5 - Effect of mass and

granul onetry on extraction tinme. Afirst cartridge is
filled with 5 grans ground coffee. The coffee is
ground to an 20 average particle size of 350 mcrons.
The menbrane has a thickness of 30 mcrons for a
puncture resistance of 1.3 mJ. The tap density after
normalising is 405 g/l. The
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flowrate is neasured at 122 g/mn. It takes about 54
seconds to deliver a long cup of coffee of 110 grans.
A second cartridge is filled with 6.5 grans ground
coffee. The granulonetry 25 and tap density are the
sanme as for the coffee of the first cartridge. The
Cldilmsckness is also 30 mcrons for a puncture
resistance of 1.3 mJ. The flow rate is neasured at
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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 sane receiving device as the first cartridge (S
and which is adapted to deliver a |onger coffee

l'iquid extract upon allowing a |arger anount of water
t o theslesethemeuntraigglice intte e¢eond isartddaedhiifos deliveriagythe( L)
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cartridges (S). 5. Systemaccording to claim1 or
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508afystenacgPing tRickime 1 05 26whespisy bmoperips Maags (13, 21, 34,
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argpgediateridgpendeatly Fodréqhvwge seffes@rraet at@ﬁ apeRing pfﬁssure that is

|omttm¢me%5eﬁn§ p?&.swfeae@ﬁeet.@lhe Rl daffadefeyeen 1.1 and
1.9 %w. 10 System according to clains 5 or 6,
wherein the second cartridge (L) for the |onger
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g

ground cof er eas he first cartri
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deliver the coffee extract at an opening pressure that
cartegdge (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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| ower than the opening pressure retained in the first
cartridge (S). 20 9. System according to claim 8,
wherei n the opening pressure retained in the second
cartridge (L) before opening by the opening neans (13,
21, 34, 35) is at least 20% | ower than the opening
pressure retained in the first cartridges (S) before
openi ng by the opening neans (13, 21, 34, 35) and the
internal pressure of the second cartridge (L) is at

| e23tSy2090 pesasding teannaislaimtleér whereprtbe taprdensity initlee second
carfttdg%t(u_?é of ROk sgégfo éo%)% h ee%%’@tﬁgé% aGihy o i fit? cémﬁg@f(S)

precedi ng | ul onetry
'S@rftﬁﬁhaocb@f‘t@éi/i n the second cartridge (L) for the
delivery of the longer coffee liquid extract is

her than the granul onetry of the ground coffee in
24 F3ystam aggarding fpany3y thesprecading gaisase whateibihgiretgining
mé‘én@l f(ﬁﬁ B2 isB&5Blebr hifatils agtha iRl éﬁ@a@fngtrﬂé‘arﬁ (?Z’.’:'Q under the

ee in the second cartridge (L)” rs of from'3
eﬁe@@fthecmswrmesg Hdg8. granul onetry of the fi rst
cartridge (S) is of from200 to 400 microns. 35 12.
System according to any of the [i)recedl ng cl ai ns,

wha5cPystam aceqiging éh@a'nw fwheraja thedetaining meens @Je34)1s a
mé(rﬁbraha bRd trtel@t@ ?hg s $63) 35§ YorhprideB @ sfu\'fééé wﬁ@gtotmehag

em accor di ng to any of claim1l
elqm%ﬁ%. n the tap density in the second cartridge (L)
is of from390 to 500 g/I whereas the tap density of
the first cartrjd is of from300 to 4

1416 Hystemegerdipg gqteam%rwe&mth%d'mreeféweta§|o&t%flrst

an%@&&tdbérﬂﬁgéﬂsil?‘bl@achl&é@ﬁ é%iffer&ﬂ)cohfﬁs&éiféh%btt% &ening
cuttabl e agai nst the engagi ng means 5) under the

meanedequding:t he pressure in the cartri dge 10 15. System
ac C(ay ahlermerh@raﬁé @t‘moit‘he s)éﬁ@rﬁcﬁd:éttrfdaé (I'yHa8iaNbWer ;meme

(21 ne and the engagi ng neans (15,
r e%St?“%WBF |t@ee'§eﬁ‘b§€ﬂef(§®é3fmﬁt fi'fsb?%‘l“ﬂ% &?ga”%?re me nt s. 15

16. (bHiretcpighging Aicdng qsa) of ﬁteayeabﬁeﬁeanﬁtagé NS tnlaae of a more

dlfferent f?ow rates first secon
inGiglyg desigiuior peening thgrsgcg’&ﬁa@vgge%tyaafq,ope@pg ,tne first cartridge

(sgonfiguration of the opening nmeans including: (a) the
nmenbrane (34) of the second cartridge (L) has a | owner
puncture resistance than the nmenbrane (34) of the

fi Mgt SgAéhrHcBBing® an@bthe preceding claims, wherein the at least long
cartridge (L) 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,

wherein 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. System according to claim 17, wherein

the retaining membrane (21, 34) of the cartridge (L) has a puncture resistance
of from 0.6 to 1.1 mJ.
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20 (b) the engagi ng neans (35) of the second cartridge
(L) is made of a nore incisive design for opening the
second cartridges than for opening the first cartridge
(S). 17. System according to any of the preceding
clainms, wherein the at |east long 25 cartridge (L)
co‘r&nﬁ)@@@n acgordingstecrlaimnt/aridr wperein on whi ch contains a
conf oS EatRigeT) 0k GeRLIGkisR BPASO0 4,850 mifdng
the systemupon a sufficient internal pressure has

besiisiy ér‘ntacb&ﬁlngfio%?on&%ﬁhﬁel‘? t890 ! WikteiS vvater

enters the cart erein the cartrid i's
e icgiRad 106 cadTddedk) betra (3R deaply FTrommedaers0RsD. and
300 granf m nute; and the dose of ground coffee is at
.l east of 6.0 grans. System according to claim17,

whet e‘}yﬁtegsamédmgsmr}y.qmg qfrélawsa%tq%h Wheigin of t he

c a{hbrméiﬁ&ahéimh %) éf tRhe! B&iridgR (L)AS b bR Riumherhbrafit 8f 6
stem accordl ng to claim?117 or 18,

m@%n?ﬁ&mroebﬁ@@%mlcf% cartridge (L) has a

granul onetry of from 300 to 600 m crons. 20.System
according to any one of clainms 17 to 19, wherein 5 the
coffee of the cartridge (L) has a tap density of from
390 to 500 g/lI. 21. System according to any one of
claims 17 to 20, wherein the nenbrane (21, 34) of the
cartridge (L) is an alum nium nenbrane of thickness
of from15 to 25 mcrons. 22
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