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WO 2005/080222 PCT/G112005/000488 CARTRIDGE FOR THE

PREPARATION OF BEVERAGES The present invention relates to a
W8 R the preparation of beverages and, in particular, t8GE4HBA085/000488

cartridges which are formed from substantially air- and

water-impermeable materials and which contain one or more ingredients

for the preparation of beverages. It has previously been proposed to seal

beverage preparation ingredients in individual air-impermeable 10

packages. For example, cartridges or capsules containing compacted

ground coffeaidiBIeeRviFigr UBEEN ERERIARDIEON repaiiviRiaehihes

‘which are generally termed "espresso” machines. In the production of

coffee using these preparation machines the coffee cartridge is placed in

a 15 Breavipg ehambet mnerfiotavateeisspassed thoughahe taddsdgef at the
pBRIYRV D BieSpUIRS- INRIEDY SXIToeIaDe OMALE SOIRC seai eq

constituents from the ground, coffee to produce the cotfee beverage.

capgpicefigesciiyhabhimes  Sperassiaf apressitestiaspsate ¥ itvarréx-108514
waia IhegQpreparationmachines ofthertypg fdescribed-have to date begn.,

_ relatively expensive since components of the machine, such as the water
1 KIRGEL AT Se dIr mitiRE hB LRSI itREtavf tHee HRjRasTESsures. In

WO001/6BK 88 thewisdescyibed atastridge fudhe 2%prepaaticn ol ge
beverages which operates at a pressure generally in the range 0.7 to 2.0
PRI BT fife TArFidY8 is BESighed ot use i 4 BeGeagarle
pa¥epyalion rpackhinerpl the eermmercialss industial sarked anshisaining
relatively expensive. Hence, there remains a requirement 30 for a |
A iGE Tor ThE BIep &Aoo Beve ST WHETnHAE chrifged g coffee
pxeveragei pne pasatioimmachinedcdre suitakie ia M O12005080222 “espresso”

mé% I@%Egoo%gp§§§§;moduction of coffee using these

preparation machines the coffee cartridge is placed in a
brewing chamber and hot water is passed though the cartridge
at relatively high pressures, thereby extracting the
aromatic coffee constituents from the ground coffee to
produce the coffee beverage. Typically, such machines
operate at a pressure of greatexr than 6 x 10° Pa. The
preparation machines of the type described have to date been
relatively expensive since components of the machine, such
as the water pumps and seals, must be able to withstand the
high pressures.

In WO01/58786 therxe is described a cartridge for the

preparation of beverages which operates at a pressure

generally in the range 0.7 to 2.0 x 10° Pa. However, the

cartridge 1s designed for use in a beverage preparation
machine for the commercial or industrial wmarket and is
relatively expensive. Hence, there remains a reguirement
for a cartridge for the preparation of beverages wherein the

cartridges and beverage preparation machine are suitable, in
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2 particular, for the domestic market in terms of cost, perforr_glance and
1ahild ordingly, the present invention provides a cartridge
@nétg?%%%@)%e or more beverage ingredients and being forme% A ippos/000488
substantially air- and water-impermeable materials, said cartridge
comprising an inlet for the introduction®f an aqueous medium into the
cartridge, and an outlet for a beverage produced from said one or more
beverage ingredients, wherein said cartridge comprises means for 10 .
aproduci a jet of the beverage, wherein said means for producing the jet
P% ?ﬁg%gggrag%‘)forﬁﬁﬁsélog}’?ﬁﬁéﬁ'uf%aﬁﬁk&tbe%ré@ Rew patieinking the
pdniediontheceutietd chalacierised-#p that the cartridge comprises one or

more, microscopic projections at or in the vicinity of the 15 aperture for .
con%c gt Jénl%\?éeraé oW et *Fhe- MIGRSEOPIcRI G ttiS Servastridge

candade furbuteneeoin theflovbefihexerage passingdhrosghihe oW Formed
er quantity of smaller air bubbles

nduit_leading to entrainment of.a lar ‘
E e RAETE ST brasstire of beiigd G exAMpBIET a0 er) gbod crehta
sagidmitk foamdgas prodocalléndsingan napertiehairg dimensiansef on of
a imnately. 0.8 mm.by 0. mm at a pressure of less than 1 bar.
ol Bp ke o bl aiiat i Sond WA e o 2
bexypaiagre siredndegrebsome resikedirepoar orema brfeamsproduction. 25

inghe ene.ArmOoteMcoscapla Arojeclionsnay COmprise DM . . o

lternatively, the one or more microscopic™ projections comprises surface

Privrigeidities. Arbrrivelye th@@ﬂé&ﬂ&mo@ﬁﬁaémqﬂdmc}@amsﬁ or

pr@@ﬂ@ﬂﬁ@sﬂﬁé-EQ%OBQOEHE”BéQ@g§§%Ww5H5¥¥§@@Ségﬁ%ﬁgﬂgﬂgre in a
from a 30 rim of the aperture. Alternatively, the"one or more microscopic

beyradmnsmdy tRbEnd Hohi RSuFaBe Hitet to the outlet,

characterised in that the cartridge comprises one or more
microscopic projections at or in the vicinity of the
aperture for contacting the beverage flow path.

The microscopic projections serve to induce turbulence
in the flow of beverage passing through the flow conduit
leading to entrainment of a larger gquantity of smaller air
bubbles at a fixed back pressure of beverage. For example, a
very good crema or milk foam was producable using an
aperture having dimensions of approximately 0.8 mm by 0.82
mm at a pressure of less than 1 bar. Control experiments on
smooth sided flow conduits with the same aperture siz=e and
pressure resulted in poor crema or foam production.

The one or more microscopic projections may comprise
fibrils. Alternatively, the one or more microscopic
projections comprises surface irregularities. Alternatively,
the one or more microscopic projections comprises ribs.

The one or more microscopic projections may depend fr-om a
rim of the aperture. Alternatively, the one or more

microscopic projections may depend from a surface of a
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WO 2005/080222 PCT/GB2005/000438 3 conduit forming a portion of the

Wbevera e flow path. The one or more microscopic projections are
&5?3% fdcated at an entrance to the flow conduit. AlternatieaiBR0S/000488

one or more microscopic projections may be, located at one or 5 more

positions in a region up to 300 along the length of the flow conduit

measured from an upstream entrance. The microscopic projections have

a height of 0.01 to 0.50 mm. Preferably, the microscopic projections have

a height of 0.09 to 0.11 mm. 10 The microscopic projections may have a
CaRigRABsSEOrDioIcto0 BOThirmPreferably, trevmicrgscopicprojections  The

ordlv8:A Iigkness of 00610 01009 Malg Rrelrably lhe migpeconic. . .o
projections have a thickness ot 0.08 mm. The microscopic projections
atmap havé BABRGhTST U A5 pamdThis.is phrtooterlyithe lgasetlherene
ortheprajections dedn the %ge?@é,lw@wsdi&% lop,, The aperure, may have,

a cross-sectional area of 0.4 to 0.7 mm2. The aperture may bein he
MR Eh EIGRGated sfotr ZB-PRe HzeHIMAY TurkHamonipriselariesst orfe the

£1inlet fmais andueans-fol gensrating apsessius redyction of the jet of

beverage, whereby, in use, air from the at least one air inlet is

incorparatBd FrotReBEverigS 8 highialiRpote smallbiBblesc 25 rHelat- o
0.lsastene airdfetmpyPe provided-deywsiisam Aidhe apedute. Thes

h insgért mae{y com rise a discharge spout defining the outlet. The jet of
D&V tfafj) issuft 0 ﬁé’mothéjaﬁwwe may be 30 directed into the discharge

spouthe microscopic projections may have a thickness of

0.01 to 0.50 mm. Preferably, the microscopic projections
have a thickness of 0.06 to 0.10 mm. More preferably, the
microscopic projections have a thickness of 0.08 mm.

The microscopic projections may have a length of up to
2.5 mm. This is particularly the case where the projections
lie in the generally flow direction.

The aperture may have a cross-sectional area of 0.4 to
0.7 mm®.

The aperture may be in the form of an élongated slot.

The insert may further comprise at least one inlet for
air and means for generating a pressure reduction of the jet
of beverage, whereby, in use, air from the at least one air
inlet is incorporated into the beverage as a plurality of
small bubbles.

The at least one air inlet may be provided downstream
of the aperture.

The insert may comprise a discharge spout defining the
outlet.

The jet of beverage issuing from the aperture may be

directed into the discharge spout.
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WO 2005/080222 PCT/G62005/000488 4 The jet of beverage may

wWRIYBsa sy rface of the discharge spout between issuing from the
aperture and exiting the outlet. it will be understood that by thEG{FF2005/000488

"cartridge" as 5 used herein is meant any package, container, sachet or
receptacle which contains one or more beverage ingredients in the
manner described. The cartridge may be rigid, semi- rigid or flexible. The
inlet and outlet of the cartridge may be open or require opening in use by,
for exam Iet pigegci}:r)lgvlo The cartridge of the present invention contains

oneor more beverage MmorediBAts SURbRERr heStbrhRiiBnf athe
diseverage praduct Kihevbeverageprodudiraay bedosgxample, apg of
ex cg{fg 182, c{l;o(gglg%e or a dairy-based beverage including milk. The

everage mgrél ientS’'may be powdered, 15 ground, leaf-based or liquid.

Thelbeveragelegreditnts tiayd, bednsalyblelos sobible Yowraplesge” as
daclyde roast. round_coffee, leaf tea, powdered chocolate and soup,
"=Giquid milk?lbéas%%“%g\’?gra%%& ERERAIE Y G s Roncen Bt Rt

reqgescd@ Ivikechollowirpdescriptiondhe terms upperbsand ilowertangt s
in SgHivalensul heused 0 desgibe e telaliona) gosijoning of features,

_ of the invention. The terms "upper” and “lower™ an equwaﬁ
T1g35HerStobdw Fefs to Bie carddde tordbthartdertporfertbp25inrits hdrpakay, -

be figniaian frdasestion g & Beverage prsparalion machige and s oo o
subsequent dispensing as shown, for exampie, In Flguren}t;.) n paﬁlcu ar,
"uppBf SRF tiEwere réter, tRepERIRAR fo ISRV positicnsnheares opne or

moriirberdiemea topstacent 4 afthe gartrdge, In addition, the 3Q terms
“inner" and "quter" and equivalents will be used to
beverage product. The beverage product may be, for example,
one of coffee, tea, chocolate or a dairy-based beverage
including milk. The beverage ingredients may be powdered,
ground, leaf-based or liquid. The beverage ingredients may.
be insoluble or soluble. Examples include roast and ground
coffee, leaf tea, powdered chocolate and soup, liguid milk-
based beverages, carbonated drinks and concentrated fruit
juices.

In the following description the terms “upper” and
“lower” and equivalents will be used to describe the
relational positioning of features of the invention. The
terms “upper” and “lower” and equivaleﬁts should be
understood to refer to the cartridge (or other components)
in its normal orientation for insertion into a beverage
preparation machine and subsequent dispensing as shown, for
example, in Figure 4. In particular, “upper” and “lower”
refer, respectively, to relative positions nearer or further
from a top surface 11 of the cartridge. In addition, the
terms “inner” and “outer” and equivalents will be used to

describe the relational positioning of features of the



10

15

20

25

30

describe the relational positioning of features of the WO 2005/080222

WiEHSh2905/000488 5 invention, The terms “inner” and "outer” and
equllgvalents should be understood to refer to relative positionskif ffgh2005/000488

cartridge (or other components) being, respectively, nearer or further from
a centre or major axis X of the cartridge5]. 5 (or other component).
Embodiments of the present invention will now be described, by way of
example only, with reference to the accompanying drawings, in which:
E&Jure 1 is cross-sectional drawing of an outer member 10 of first and

L SIEBHd ERbodiftéhts BF Bsirtridg ke seBEnd SethBadinford bemmgivalent s

sacodrding-ouhe presesbdvention Eigure 2:i8 aress:seetional drawing of .
a detail.of the outer member of Figure 1 showing an inwardly directed

VI e FextSRsioh: FUPE TS 4 Crbs B fondI (P RRIME Iofel detalop rer
othefauteh menthemofLiguieck showingaa slotabigurexd isra PRESPELIVE 1 dge 1
(girevvoftrgmra%oc\)/% ofI;[ge outer member of Figure 1; Figure 5 isa _
perspecﬁve VieWrfrom ablove of the outer 20 member of Figure 1 in an
inverfedorithiations Hgurelteisarplanview frosm abeve afithe awer pe

ey S rok b eh ot et 28 Ui B Fprsgemivie
agfeanfronyabeyecofaie iarer memberadf Figure 7; Figure 9 is a

N A e, T O B s
ofhdibec and second embodiments of cartridge, the second
embodiment being according to the present invention;

Figure 2 is a cross-sectional drawing of a detail of
the outer member of Figure 1 showing an inwardly directed
cylindrical extension; -

Figure 3 is a cross-sectional drawing of a detail of
the outer member of Figure 1 showing a slot;

Figure.4 is a perspective view from above of the outer
member of Figure 1;

Figure 5 is a perspective view from above of the outer
member of Figure 1 in an inverted orientation;

Figure 6 is a plan view from above of the outer member
of Figure 1;

Figure 7 is a cross-sectional drawing of an inner
member of the first embodiment of cartridge;

Figure 8 is a perspective view from above of the inner
member of Figure 7;

Figure 9 is a perspective view from above of the inner
member of Figure 7 in an inverted orientation;

Figure 10 is a plan view from above of the inner member

of Figure 7;
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30 of Figure 7; WO 2005/080222 PCT/GB2005/000488 s Figure 11 is a

cnsszeeqtigural drawing of the first embodiment of cartridge in an
assembled condition; Figure 12 is a cross-sectional. drawing of &1 HHEF05/000488

member of the second embodiment of cartridge accordinc to 5 the
present invention; Figure 13 is a cross-sectional drawing of a detail of he

inner member of Figure 12 showing an aperture; Figure 14 is a
perspective view from above of the inner member of Figure 12; 10 Figure
15 is agperspective v{ew from above of the inner member of Figure 12 in

an inverte(egrcl orientation: Figlire 16 is Sﬁ&h%?ér}osgﬁ%‘?ﬁ%‘ﬁalﬂdﬁaﬁlﬁf@ ofihet
SARSIChBRBET of Figams t20Biguie 121is aress-seetionghdrawing of

anothey; 13 detailbof the inner member of Figure 12 showing an air inlet;
Figure 18 7sa crosé—gsécti%eﬁafarfvﬁﬁﬁ %?ﬁ?ﬁsé@tﬁw‘ﬂla%tfb%irﬁ@nﬂ@ﬂler |
REARPRIGe I ah s st cenditdiRigtresto isseross-sgeticnat drawing o

tofanputeemember.20 of third and fourth embodiments of cartridge, the
fourth_embodiment being according to the present invention; Figure 20 is

a crosSisBetSndidrawing srepdetaiiestt thereute dmewmies 0b Figured9ai1 of
tshowingan imwakdly-disected %@d{'@a ension; 25 Figure 21 is a plan

view from above of the outer %ember‘ o%?lé)%ﬂgrg 19 Figite 25 &

perspB¢tiidiiewfrons aBovE BEEREBE? Membef obRigare®8; Bigute23:inner

misnabperspectivesview figm above of the outer

Figure 15 is a perspective view from above of the inner
member of Figure 12 in an inverted orientation;

Figure 16 is another cross-sectional drawing of the
inner member of Figure 12;

Figure 17 is a cross-sectional drawing of another
detail of the inner member of Figure 12 showing an air
inlet;

Figure 18 1is a cross-sectional drawing of the second
embodiment of cartridge in an assembled condition;

Figure 19 is cross-sectional drawing of ‘an outer member
of third and fourth embodiments of cartridge, the fourth
embodiment being according to the present invention;

Figure 20 is a cross-sectional drawing of a detail of
the outer member of Figure 19 showing an inwardly directed
cylindrical extension;

Figure 21 is a plan view from above of the outer member
of Figure 19;

Figure 22 is a perspective view from above of the outer
member of Figure 19;

Figure 23 is a perspective view from above of the outer

member of Figure 19 in an inverted orientation;
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30 member of Figure 19 in an inverted orientation; WO 2005/080222

wWiblicBa9p/000488 7 Figure 24 is a cross-sectional drawing of an inner
member of the third embodiment of cartridge; Figure 25 is a p%(awfé%msmomss

from above of the inner member of Figure 24; 5 Figure 26 is a
cross-sectional drawing of a detail of the inner member of Figure 24
showing an in-turned upper rim; Figure 27 is a perspective view from
above of the inner member of Figure 24; 10 Figure 28 is a perspective

view from abqye of the inner member of Figure 24 in an inverted
orig%’]‘f% ion: F%ZgréL 999s 8@8§§-§8&F0h%?ﬁgaﬁﬁ§%¥ﬂ% fifrgen inner
merehehodimientef dditridgednaniassampled cepditionadigure 30 is a
cross;section I5dr:§1wing o;L an inner 15 member of the fourth embodiment
is"

of carfridge: Figure 3T isa PIan"vieW fror Bbd0E BF tfinhBE mMser Bember
of Figige:30; Figure 32 is a perspective view from above of the inner

me Figure, 30;_20 Figure 33 is a perspective view from above of
therﬁ\%%%grﬁe% ejr'%of ia—'igcul?é%%_iﬁea%%iﬁvgﬁ d%ﬁgﬁ%ﬁgn Fighré'shada of
therggpsactionabdrawidy Bf therfoutth embetiimentof Dartridgads atpper
4 fssembled condition; Figure 35 is a schematic perspective_ viewlof a
pbrtion 25 of the cartridge showing an aperture for producing ajet_ of
beVvEiEE and Figsre23® rraBekdmatc pérspettivenviehcofea partioneof nner
meribe sagdge showingsthe aperture of Figure 35 in an alternative

arrangement. ‘ _ .
" Figure 28 is a perspective view from above of the inner

member of Figure 24 in an inverted orientation;

Figure 29 is a cross-sectional drawing of the third
embodiment of cartridge in an assembled condition;

Figure 30 is a cross-sectional drawing of an inner
member of the fourth embodiment of cartridge;

Figure 31 is a plan view from above of the inner member
of Figure 30;

Figure 32 is a perspective view from above of the inner
member of Figure 30;

Figure 33 is a perspective view from above of the inner
member of Figure 30 in an inverted orientation;

Figure 34 is a cross-sectional drawing of the fourth
embodiment of cartridge in an assembled condition;

Figure 35 is a schematic perspective view of a portion
of the cartridge showing an aperture for producing a jet of
beverage; and

Figure 36 is a schematic perspective view of a portion
of the cartridge showing the aperture of Figure 35 in an

alternative arrangement.
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30 WO 2005/080222 PCT/(’, ,52005/000488 8 As shown in Figure 3.1,

I 1 generally comprises an outer member 2, an inner member
‘%Bzzr(?d%?éﬁﬁn?inate 5. The outer member 2, inner member 3 and {a{nFae5/600488

are assembled to form the cartridge 1 which has an 5 interior 120 for
containing one or more beverage ingrédients, an inlet 121, an outlet 12_2
and a beverage flow path linking the inlet 121 to the outlet 122 an_d _v_vhlch
passes through the interior 120. The inlet 121 and outlet 122 are |n|t|;_illy
sealed by the laminate 5 and are opened in 10 use by piercing or cutting

of the' anfiflate’s IThd beveiage! lowpatly s tiefimarbyl spatiat ral 1y
cdntpt-ielationshipsbetwegn the-ogter memher.2, 'm@%@?“@eélﬁda%d

laminate 5 as discussed below. Other components may optionally be .
LGS i the BERUGET, SFFPSS adiltel BRES WIPFO @B sriseetl 15aminate

5 farthershalewbAdiistversionof cagridgenetaccording te,the, invention

. _but which will be described for background purposes is shown in Figures

G T e first 9&rsTTPOR e StRRfe PFs Parieularyeieaed for use

inig 26diispensingfiltared roduats sush @sroast ant grauadLofieg. ot 18af £1 oy
fea. However thiﬁ version of the cartridge 1 and _the other versions

P%F 1 ol

Siciibad bafbw Heay By G5ed whth Biné Protictesudi? 4s RREcaThich

pasoffes, ey sugeterers icordialsyflavouringsiadcohelie beveragesy outlet
voured. milk,, 25.fruit juices, squashes, sauces and desserts. As can be

1{%6%%%0%%g&%§ ,}{heé %%:'g?ag?l s%?ép%]jgf tﬁ@m&aﬁ'ﬁfuegesl %“g?erfe’?&llfpened in

usgrchlarpk st saped with thegliahetéreof thentariidge 1 beig beverage

sa3anifeantlyigreater thar 15,helght Amaiqraxis X passes thipygh the o
tk&?qgfégghgember 2, inner member 3 and laminate 5 as
discussed below. Other components may optionally be included
in the cartridge 1, such as a filter 4, as will be described
further below.

A first version of cartridge 1 not according to the
invention but which will be described for background
purposes is shown in Figures 1 to 11. The first version of
the cartridge 1 is particularly designed for use in
dispensing filtered products such as roast and ground coffee
or leaf tea. However, this version of the cartridge 1 and
the other versions described below may be used with other
products such as chocolate, coffee, tea, sweeteners,
cordials, flavourings, alcoholic beverages, flavoured milk,
fruit juices, sguashes, sauces and desserts.

As can be seen from Figure 5, the oversll shape of the
cartridge 1 is generally circular or disc-shaped with the
diameter of the cartridge 1 being significantly greater than
its height. A major axis X passes through the centre of the
outer member as shown in Figure 1. Typically the overall

diameter of the outer member 2 is 74.5 mm +6mm and the
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30 outer member as shown in Figure 1. Typically the overall diameter of

W@g 0 mber 2 is 74.5 mm 6mm and the WO 2005/03Q222
PC%%@%%%S/OOMSS 9 overall height is 16 mm 3mm. Typicdlfyi{k#2005/000488

volume of the cartridge 1 when assembled is 30.2 ml +20%. The outer
member 2 generally comprises a bowi-shaped shell 10 having a curved
annular wall 13, a closed top 11 5 and an open bottom 12. The diameter
of the outer member 2 is smaller at the top 11 compared to the diameter
at the bottom. 12, resulting from a flaring of the annular wall 13 as one

OVavetses TG the &Idsedtop LD thEapersctont 12, Thel amautar walk
caddranghelosedhotiony 1l ipgether define g ]Tglreg%ggle having an

interior 34. A hollow inwardly directed cylindrical extension 18 is provided
in tHe EloS84 6p Te Rt ed GFPmRIAAF axisorAsesore dearly-showed

shdn Figureshe,gylindrical extension: 18 comprises a %e%%% .8'29ﬁ£eo€ 11
aving first, second and 15 third portions 19, 20 and 21. The first portion
angfg'?‘i’@ rTgRECirDi ¥ lindrical"Ph& S8B6EE Foribn osis ey comitakin 2 1s

smestiope and isirwarsly taperedyphe thigdpertign d%%@e@@yq%rg IMle hottom
15 circularlcélljnderéand is closed off by a lower face 31. The diameter of the
u

first, S8cond End 1Y 20 p0Ao %9 020 BhE ANREAental dddeasesne
trasuchethat theodiarhetes dbthedcylisgrical extensien éﬁ%@ﬁﬁ@@@l _érgs;@;,e The
ravers e top 11 to the closed lower face 31 of the cylindrica
anng%g%si%sﬁ%%ﬁ%e%%graé}ﬁg’r(?z%)ﬁ?gltstt%ﬁlﬁé[r 5oefoREd drithae 2
recgyindridal extonision 48 atthe junstion 25 between the second and.thlrd
portio d, utwardly extending shqulder 33 is formed in the
outér ?n%%n%%gr] Zl%g?/v%%g%hé%gt S%neﬁz.%gelgugtﬁjéﬁﬁ &i&fdigen 18 is
ProzHsifderi3s formsal sscohdary wall eos-axidl on the major axis X.

As more clearly shown in Figure 2, the cylindrical extension
18 comprises a stepped profile having first, second and
third portions 19, 20 and 21. The first portion 19 isg right
circular cylindrical. The second portion 20 is frusto-
conical in shape and is inwardly tapered. The third portion
21 is another right circular cylinder and is closed off by a
lower face 31. The diameter of the first, second and third
portion 19, 20 and 21 incrementally decreases such that the
diameter of the cylindrical extension 18 decreases as one
traverses from the top 11 to the closed lower face 31 of the
cylindrical extension 18. A generally horizontal shoulder
32 is formed on the cylindrical extension 18 at the junction
between the second and third portions 20 and 21.

An outwardly extending shoulder 33 is formed in the
outer member 2 towards the bottom 12. The outwardly
extending shoulder 33 forms a secondary wall 15 co-axial
with the annular wall 13 so as to define an annular track
forming a manifold 16 between the secondary wall 15 and the

annular wall 13. The manifold 16 passes around the
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with the annular wall 13 so as to define an annular track. 30 forming a

wiihanitalgy 16 between the secondary wall 15 and the annular W@/&l/&%ﬁ 00488
manifold 16 passes around the WO 2005/080222 PCT/GB2005/00048

10 circumference of the outer member12U A series of slots _7 are provided
in the annular wall 3.3 level with the manifold 16 to provide gas and liquid
communication between the manifold 1.6 and the interior 34 of the outer
member 2. As 5 shown in Figure 3, the slots 17 comprise vertical slits in

c%@e an %I%éwag 1ngglgeween Cand 4 slots2 are provided, In the Lot
enibodiment Showh thirty-saVen sIdtS 17 &re providEF “geéterdly S+ots 17
a1gupspaceatktaroiind the cianmierenee di thesmanifeld k6l Thersteisdamni fold
re preferably.between 1. d 1.5.10 mm in length. Typically the length

l%f%egcﬁg%¥%sdf.6gfﬁtrsrl arélér:g:éﬁﬁﬁéi 18%mgﬁﬂ%coa3%%ﬁph%%% (E)zfetﬁe%oqt%er
manerhberd 21 d hewddthhef eachestobis betwedn Q125 and €135mw\mher 2. As

srypicall, thedyidh of eadhsign s 0.3 pym T wdh ofctheslgte 0., 4
sufficiently narrow to prevent the beverage 157ingredients passing
thserEArOLgH inté tHe AanifokEt®eithel Cluaing stéragé ot in ase. MrimwEided.

T:£hember g6 fqrmed inyihe puter;pember 2at theperiphery oft _;F]Oc%{;?trded.

member 2. A cylindrical wall 27 is provided, as most clearly shown'i
GRS, XvIfEh 20 Hefirest e etk hahnthet BeonitHinr shd pafitiohisthe

maplekchamber. 26-ftam, 1he interor34. ofthequiskmember, 2.The 4 4ng 1.3

cylindrical wall 27 has a closed upper face 28 which is formed on a plane

"hetPertdit@arto them&jdt aXisHeand e85 bpeR foféEnd 29k oiftariare mm
rapthethediottam 12 of dfe 2houterangmpendi £he inlet ehamben26- member
5 .cor%mugig ;Cefb with the Hmr}}i]fold 16 vja two slots 30 as shown.in Figurg 1.
Altetfiatiely; betvedit 6he ShdTouf s ey beusty nd - 35 mm

Typically, the width of each slot is 0.3 mm. The width of
the slots 17 is sufficiently narrow to prevent the beverage
ingredients passing therethrough into the manifold 16 either
during storage or in use.

An inlet chamber 26 is formed in the outer member 2 at
the periphery of the outer member 2. A cylindrical wall 27
is provided, as most clearly shown in Figure 5, which
defines the inlet chamber 26 within, and partitions the
inlet chamber 26 from, the interior 34 of the outer member
2. The cylindrical wall 27 has a closed upper face 28 which
is formed on a plane perpendicular to the major axis X and
an open lower end 29 co-planar with the bottom 12 of the
outer member 2. The inlet chamber 26 communicates with the
manifold 16 via two slots 30 as shown in Figure 1.
Alternatively, between one and four slots may be used to
communicate between the manifold 16 and the inlet chamber
26.

A lower end of the outwardly extending shoulder 33 is

provided with an outwardly extending flange 35 which extends
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communicate between the manifold 16 and the inlet chamber. 26. 30 A
the outwardly extending shoulder 33 is provided with an
wﬁ?{%\?\}{asﬁid%szgétending flange 35 which extends WO 2005/08022F 1/C1B2005/000488
PCP/GB2005/000488 1"{ perpendicularly to the major axis X. Typically
the flange 35 has a width of between 2'and 4 mm. A portion of the flange
35 is enlarged to form a handle 24 by which the outer member 2 may be
held. The handle 24 is provided with an upturned 5 rim 25 to improve grip.

The outer meimb r 2 is formed as a single integral piece from high density
DG EAERE LBOI I PO e Bolyestefoar 4 farinlFofthernge. 35

hesmaresdfdbese Matetaiser suitabde pohtpropyleae-isitba rafgegt flange
$olxmers eivailabég 1D from DSM UK Ljmited (Redditch, United Kingdom)
3 is)
he Bufer

- RBRERr hoay B& Bpaqtienrhfspatetorifishidene 19He-er member
2 manyfdsturinglrocass meyrizel wjention meuldingidheianer Membet 3ased
rspnovgr%intFiggres 7 10 10, comprises an annular frame 41 and a
éownward?y e%ﬁaff]% C-i%lclflrlndrical funnel 4D. A major axis X passes
througtntheouestre oétlieeinner mentherndds sbownda fdguee Tnlsdest piece

shown in Figure 8,.the annular. frame 41 comprises an.outer rim 51 and
fgn%nr?é}%bgf jo?r:te\éi gf?%e%qﬁﬁseﬁlaecbdp AT SpRKESBS I TIROar Y rene,
Phbly Sgisnteqal 20 Withiard:extefids fronptheropimdritaltfueme 40aterials.

Filtratian, ape Y ed in agnular. fr between_the .
Araéi%%%kes %% ilte?%%%pgée% t%%%%%u%@eﬁg% ﬁrsgo as ollable

L eeverind fiffatibhabertird RS e HiltePIsiiefefablyadede frofhe outer
miaterial with abighyyet .25 srengthyforexample anglswoyen fibre .

material of polyester. Other materials which may be used include a
manufacturing process may be injection moulding.

The inner member 3 as shown in Figures 7 to 10,
comprises an annular frame 41 and a downwardly extending
cylindrical funnel 40. A major axis X passes through the
centre of the inner member 3 as shown in Figure 7.

As best shown in Figure 8, the annularlframe 41
comprises an outer rim 51 and an inner hub 52 joined by ten
equi-spaced radial spokes 53. The inner hub 52 is integral
with and extends from the cylindrical funnel 40. Filtration
apertures 55 are formed in the annular frame 41 between the
radial spokes 53. A filter 4 is dispcosed on the annular
frame 41 so as to cover the filtration apertures 55. The
filter is preferably made from a material with a high wet
strength, for example a non-woven fibre material of
polyester. Other materials which may be used include a
water-impermeable cellulosic material, such as a cellulosic
material comprising woven paper fibres. The woven paper
fibres may be admixed with fibres of polypropylene,
polyvinyl chloride and/or polyethylene. The incorporation

of these plastic materials into the cellulosic material
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water-impermeable cellulosic material, such as a cellulosic material
rsi oven paper fibres. The woven paper fibres may be admixed

W&%@eﬂs&%\l polypropylene, 30 polyvinyl chloride and/or po|yeqﬁ§(gr§é_005/ooo488

The incorporation of these plastic materials into the cellulosic material

WO 2005/080222 PC17G132005/000488 12 renders the cellulosic

material heat-sealable. The filter 4 may also be treated or coated with a

material which is activated by heat and/or pressure so that it can be

sealed to the annular frame 41. in this way. 5 As shown in the

T Rt chibfal Profile I FHigUraat sédhneehi 524 bated atelofiskter 4
mPPsitionhantherouter ding 51 tesplting,ndhe anpulag frame 43 haying a

sloping lower profile. The upper surface of each spoke 53 is provided with
2Gh1 16 tpstalding?REb 3adWitiEh BRFFEE S oRtPspatetabbve the drmutgaled

t framed L ivie aturalibhef passages BT sEqsty passage 57 is bounded on
either side by a web 54 and on a lower face bg the filter 4. The passages

57 extéhProHTtha o (e rifF S F BoRRRat GhowRiRE ARG opén Heuir 7,
t & optindricahfimnet 40:at Dpenings Serdefineshy thedaner: extremities.of.

the webs 54, The ¢ Iin(irical funnel 40 comprises an outer tube 42
Whburdif %ﬁ'inﬁgrgai EHdtge SPobtE3 2FRE biter foseE, 4drmetHa a
s xterioy ol theeeylipdacalifannel 40. The 20 discharge spout 43 is joined to

the oLlter tube 42 at an upper efgd ofégegls(%wir%e spout 43 t?/,me ns of

an annorar Tande 47 TRS Gisehargaepoth A3 corprises 2R3 I%?ﬁg afikk an

upppandndevhickbcérmuinicate siwith dlee openingd 56paf dee iassagessd7
wAGRIOIE S 2 e 0 AQugh B 2510 PIRRALeG Deverags,
passage 57 is bounded on either side by a web 54 and on a
lower face by the filter 4. The passages 57 extend from the
outer rim 51 downwardly towards, and open into, the
cylindrical funnel 40 at openings 56 defined by the inner
extremities of the webs 54.

The cylindricél funnel 40 comprises an outer tube 42
surrounding,an inner discharge spout 43. The outer tube 42
forms the exterior of the cylindrical funnel 40. The
discharge spout 43 is joined to the outer tube 42 at an
upper end of the discharge spout 43 by means of an annular
flange 47. The discharge spout 43 comprises an inlet 45 at
an upper end which communicates with the openings 56 of the
passages 57 and an outlet 44 at a lower end through which
the prepared beverage is discharged into a cup or other
receptacle. The discharge spout 43 comprises a frusto-
conical portion 48 at an upper end and a cylindrical portion
58 at a lower end. The cylindrical portion 58 may have a
slight taper such that it narrows towards the outlet 44.

The frusto-conical portion 48 helps to channel beverage from

the passages 57 down towards the outlet 44 without inducing
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receptacle. The discharge spout 43 comprises a.frusto- conical portion 48
t end and a cylindrical portion 58 at a lower end. The

W?y@r?gwgg%ortion 58 may have a slight taper such that it narfow TBmarde4ss

the outlet 44. 30 The frusto-conical portion 48 helps to channel beverage

from the passages 57 down towards thé outlet.44 without inducing WO

2005/080222 PCT/GB2005/000488 13 turbulence to the beverage. An

upper surface of the frusto- con_ical portion 48 is provided with four

support webs 49 equi-spaced around the circumference of the cylindrical
tfyEnel 40CThE SuPst Wehs EGefind EhAmids 568 5tharshedhesheThEusto-

c4RPeLedgRs-ofithe SHRPAL Wekhs A% ae Wevel with ene.apoiber andyg 4o

perpendicular to the major axis X. The inner member 3 may be formed as

e@EingIB HtRGrat TR SR SIYBOPYIGHEDCE sl hfatedariagirical

£@gseribedy 10 ahove anddevrinjastion moulsling indhesame-manser as the
outer member 2. Alternatively, the inner member 3 and/or the outer

C GRS Y Ry el MRdBRRAT al888gRdablepsiier ExalfBes46f are

1 suitable matedals include.degradable pplyetiylenesforts examplejor axis
SPITEK supplied by Symphony Environmental, Borehamwood, United
X Kingdom), biodegradable polyester amide (for example, BAK 1095

supplietkeby Sympheeybkavironmentady; polydacticzacids Rl sappledby-al

Car il(,)g\/linneso USC,?%% tarch-based polymers, cellulose derivatiyes
20t PO PRI INIERIAIE Sis TTMGA ot B re- . frap s bed
altayes efraiuiminiimpadta seconmdilbyenof castipotyprepydemeritie: as the

og,lcumlnrlrlljén ayer is between 0.02 and 0.07 mm in thickness. The cast

poﬁ/rpropy ene layer is between 0.025 and 0.065 mm
Alternatively, the inner member 3 and/or the outer

member 2 may be made from a biodegradable polymer. Examples
of suitable materials include degradable polyethylene (for
example, SPITEK supplied by Symphony Environmental,
Borehamwood, United Kingdom), biodegradabie polyester amide
(for example, BAK 1095 supplied by Symphony Environmental),
poly laétic acids (PLA supplied by Cargil, Minnesota, USA),
starch-based polymers, cellulose derivatives and
polypeptides.

The laminate 5 is formed from two layers, a first layer
of aluminium and a second layer of cast polypropylene. The
aluminium layer is between 0.02 and 0.07 mm in thickness.
The cast polypropylene layer is between 0.025 and 0.065 mm
in thickness. In one embodiment the aluminium layer is 0.06
mm and the polypropylene layer is 0.025 mm thick. This
laminate is particularly advantageous as it has a high
registance to curling during assembly. As a result the
lJaminate 5 may be pre-cut to the correct size and shape and
subsequently transferred to the assembly station on the

production line without undergoing distortion. Conseguently,
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25 in thickness. In one embodiment the aluminium layer is 0.06 mm and
the polypropylene layer is 0.025 mm thick. This laminate is particularly
WQ&?Q?(&Q s as it has a high resistance to curling during asSehbE208%/¢90488
result the laminate 5 may be pre-cut to the correct size and shape and 30
subsequently transferred to the assembly station on the production line
without undergoing distortion. Consequently, WO 2005/080222
PCT/GB2005/000488 14 the laminate 5 is particularly well suited to
welding. Other laminate materials may be used including
t RETIAlinaiue/BP i £ HEMOIMPR, AT hretallised/PRsand Amigiue/PRot her
laminates. Roll laminate stock may be used instead of die cut stock. 5
THE KA ABE 1ThaS b6 JES6cy ST b SariPAgia R TAeathora am/ 22,
PRéghiEArinateragsenbly bf thel ¢artridgel 14nvohiesi the folowing: stepss .

a) the, inner member 3 is inserted into the quter 1D, member 2; b) the filter
R ilé c?f]ta {o's %1%% asn%opﬁgcénc?1 gn%%)eth%s?rme}lﬁ?etrﬁﬁgr 3 gc])%%ecr tevEG K-
over fhieecymdricakigrnél 4@gntbeonmietoard@stggainstiibedaprulaetiameigid

41; e-nner member uter member 2 and filter 4, are joined by
1ﬁ%r§s%%?i:gv%gld%g; 3) t eeécgfﬁ%gg £ Ifnsl{ﬁfej%levvith one or more beverage
ingredieatsne) thedl&ntihate Saistaffiderbtol theroutérmmeniier 2£ 020 Shesey
Wwill be discussed in greater detail below. The outer member 2 is
orientated with the open bottom 12 directed upwards. The inner member 3

is thelinsertdtr iftoRse orPrEMbek 2 Withsthe oederitrcb It beingutexr
received  member 2; .

b) the filter 4 is cut to shape and placed onto the
inner member 3 so to be received over the
cylindrical funnel 40 and come to rest against the
annular frame 41;

c) the inner member 3, outer member 2 and filter 4-
are joined by ultrasonic welding;

d) the cartridge 1 is filled with one or more
beverage ingredients;

e) the laminate 5 is affixed to the outer member 2.

These steps will be discussed in greater detail below.

The outer member 2 is orientated with the open bottom

12 directed upwards. The inner member 3 is then inserted
into the outer member 2 with the outer rim 51 being received
as a loose fit in an axial extension 14 at top 11 of the
cartridge 1. The cylindrical extension 18 of the ocuter
member 2 is at the same time received in the upper portion
of the cylindrical funnel 40 of the inner member 3. The
third portion 21 of the cylindrical extension 18 is seated
inside the cylindrical funnel 40 with the closed lower face
31 of the cylindrical extension 18 bearing against the

support webs 49 of the inner mewber 3. The filter 4 is then
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as a loose fit in an axial extension 14 at top 11 of the 25 cartridge 1. The
indrical extension 18 of the outer member 2 is at the same time
“%cgglg\%éﬁﬁée upper portion of the cylindrical funnel 40 of the fn{&B2005/000488
member 3. The third portion 21 of the cylindrical extension 18 is seated
inside the cylindrical funnel 40 with thelclosed lower face 30 31 of the
cylindrical extension 18 bearing against the support webs 49 of the inner
member 3. The filter 4 is then WO 20051080222 PCTIG82005/000488 15
placed over the inner member 3 such that the filter material contacts the
planrathr oive 51 tAwe ultraseniowelding Prosess isltkdn tded foljoirethenfilteerial

co%@éé}%é’?’k%ﬁé“%rﬁg%%%%” 1l the samg time, and in, the same pr Ce%gocess
step, the inner 5 member. 3 to the outer mem er %e inner menber
is=aridhéiterusede Weldestiaroting thie buter rim5d. The inmeremensigredraid and

&t OUelMEmper %ﬂﬁ%j,"i%g%b}{@%h%[@ Qié%%'dp%‘%?e%riuggéﬁ? OUIEL MM o
51 and also the upper edges of the webs 54. 10 As shown most clearly in
mefigpgre 1, tife sdter member2weiinder AeenberBwherfbined foguther

£ 1 G6fIDe a,vald spaee 339 I0.1Ae jnjetigr 120 below the anpulagflange 41

and exterior the cylindrical funnel 40 which forms a filtration chamber.

METHEAtratiGH eh SHESTL T ERE PadsRFes FPabsve B8 tHe aRAuIaF framed
1ideareseparated Ry the filter paper=h Thefiltrationchambesd30La9tains, £

the one or more beverage ingredients 2'00. The one or more beverage
thﬁg%ﬁ%té%re packed into the filtration chamber 130. For a filtered style

beveragedhevwrgredient isiypically reast 28.and groundicefieaasteaideder 2
The density of packing of the beverage ingredients in_the filtration
AT BT S0 valBAAs HEGTER FSHEARE Torhidiedhofighd Space

13woductthe interior 120 below the annular flange 41 and
exterior the cylindrical funnel 40 which forms a filtration
chamber. The filtration chamber 130 and passages 57 above
the annular frame 41 are separated by the filter paper 4.

The filtration chamber 130 contains the one or more
beverage ingredients 200. The one or more beverage
ingredients. are packed into the filtration chamber 130. For
a filtered style beverage the ingredient is typically xroast
and ground coffee or leaf tea. The density of packing of the
beverage ingredients in the filtration chamber 130 can be
varied as desired. Typically, for a filtered coffee product
the filtration chamber contains between 5.0 and 10.2 grams
of roast and ground coffee in a filtration bed of thickness
of typically 5 to 14 mm. Optionally, the interior 120 may
contain one or more bodies, such as spheres, which are
freely movable within the interior 120 to aid mixing by
inducing turbulence and breaking down deposits of beverage
ingredients during discharge of the beverage.

The laminate 5 is then affixed to the outer member 2 by

forming a weld 126 around the periphery of the laminate 5 to
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the filtration chamber contains between 5.0 and 10.2 grams of roast and

r ffee in a filtration bed of thickness 25 of typically 5 to 14 mm.
W%gg{é%r({%@g?he interior 120 may contain one or more bodies, EGdpoA2005/000488

spheres, which are freely movable within the interior 120 to aid mixing by
inducing turbulence and breaking dowr fleposits of beverage ingredients
during discharge of the beverage. 30 The laminate 5 is then affixed to the
outer member 2 by forming a weld 126 around the periphery of the
~ laminate 5 to WO 2005/080222 PCT/G,B2005/000488 16 join the
Joaminafes 16 Hewer Suracs bethecmatwargly fextending flange 85w Thély

exRI42645 exignded a seailie Jaminalss aalpsiiadoner edusghing, .
cylindrical' wall 27" of the inlet chamber 26. Further, a weld 125 is forme
1 apEhiediPtie IRFRHAEE MEthelvfer edge op thecbstertubndzigfale wall 27

ofCybndricahiunnel4QHhe-laminate 3-forms the lowes wallof the fltration
chamber 130 and also seals the inlet chamber 26 and cylindrical funnel

bekyrRivevEr asMatadep B2BBdsteistiot W ek RASESH bsRR e Rar tube
42laminates 19.andhthe:lewer edge of thedischarge spautd3.A varelyof he

welding methods may be used, such as heat and ultrasonic welding,

1 O¥ENIRAY orthe Mktetial Siar B RRsEEBRE hifingtes. also seals the

inAdvantageabsly, the isner membesdispansheiween dhe, 12Qeer, a small
mem?gr 2 and the laminate 5. The inner member 3 is formed from a
|

IeRatbfial SFrefive Rigidlty, SOc aSHoNIRo0NBnESAYEGEh GhE infdpinate 5
anrernber 3 dorms adoad- beatihg nicskerthatacsdakeep thelamipaies of

nd.quter member 2 spaced aparéwhent e cartridge 1 is compressed. it
, X & .
Weg(fgl%‘?) eferred that tﬂ%%:artﬁdﬁés 18 sﬁﬁ%%te%gtoaae %ce%mapr}éséll\% foutror ©

wePafvoen 186enedP8oN mrusehFheaterial characteristics of the

lambinate 5.

Advantageocusly, the inner member 3 spans between the
outer member 2 and the laminate 5. The inner member 3 is
formed from a material of relative rigidity, such as
polypropylene. As such, the inner member 3 forms a load-
beaxring member that acts to keep the laminate 5 and outer
member 2 spaced apart when the cartridge 1 is compressed. It
is preferred that the cartridge 1 is subjected to a
compressive load of between 130 and 280N in use. The
compressive force acts to prevent the cartridge failing
under internal pressurisation and also serves to squeeze the
inner member 3 and outer member 2 together. This ensures |
that the internal dimensions of passageways and apertures in
the cartridge 1 are fixed and unable to change during
pressurisation of the cartridge 1.

To use the cartridge 1 it is first inserted into a
beverage preparation machine and the inlet 121 and outlet
122 are opened by pilercing members of the beverage

preparation machine which perforate and fold back the
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compressive force acts to prevent the cartridge failing under internal

}satipn and also serves to squeeze the inner member 3 and outer

ngm@?tlggether. This ensures 25 that the internal dimensidisTgfB2005/000488

passageways and apertures in the cartridge | are fixed and unable to
change during pressurisation of the cattfidge 1. To use the cartridge 1. it
is first inserted into a beverage preparation machine and the inlet 121 and
outlet 30 122 are opened by piercing members of the beverage
preparation machine which perforate and fold back the WO 2005/080222

1 2B ERRIB2005/0604581% PUEmHRAE BAN b éews. madimtctypicatiier
prwatentinden yessuaeniersihe gauridoe f fygugh m?ein%%ll%d% jinto
- a).

ththe.inl t chamber 26 at a pressure of between 0.1-2.0 bar
Brohiithete HPARRET i28iréded (P HER S RFouh the slereB0Gnt-Rundbar

(1thezpanifalc 16 angiivie the cflration-charmber 130 of the carhdgs 1eq .,
through the plurality of slots 17. The water is forced radially inwardly

EREQESHR thaSiitPAfonteiin Gt F6PREMBRR WiHthE Bedeldyeand into the
£1 ngredients 266-containad thesgin: Tlee water-1Qisatthe sagiesimen
1f0£%%dilépW%r ly tfr u%ghlt;le bevera e _ingredients. The beverage formed

P by Passage of the Water throudh the Beveradeingrodisils passad Ly

invrogghythelfittenghand éiltration apedovieshhintosthe passages 87-MAB%w: t h
bayv nular frame 41. Th aling of the filter 4 onto the 15 spokes

Fh%3%ﬁeg%ﬁia§v%lg'|§§ of rt%leeﬁ%nt %lgv(\ﬁ { %gl&uatép %é;rﬁlgéerrféﬁsuregqﬁatw ater

18 tidte BRens shorttirveitsanttall thebevdiage tasdoghass tiyobghdhage

indilter 4 Jhebevergge then flows dawnwardly along the radial passages
57 formed between the webs 5§eandt r&%ﬁb ex‘glfjsospa ?ng%fgéﬁﬁﬁd"fﬁt}_)er
ERHR G indfical FeiRr a0 THE BEverhget s passes through the filter 4

and filtration apertures 55 into the passages 57 lying above
the annular frame 41. The sealing of the filter 4 onto the
spokes 53 and the welding of the rim 51 with the outer
member 2 ensures that there are no short-circuits and all
the beverage has to péss through the filter 4.

The beverage then flows downwardly along the radial
passages 57 formed between the webs 54 and through the
openings 56 and into the cylindrical funnel 40. The beverage
passes along the channels 50 between the gsupport webs 47 and
down the discharge spout 43 to the outlet 44 where the
beverage is discharged into a receptacle such as a cup.

Preferably, the beverage preparation machine comprises
an air purge facility, wherein compressed air is forced
through the cartridge 1 at the end of the dispense cycle to
flush out the remaining beverage into the receptacle.

A second version of cartridge 1 embodying the present
invention will now be described with reference to Figures 12
to 18. The second version of the cartridge 1 is particularly

designed for use in dispensing espresso-style products such
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passes along the channels 50 between the support webs 47 and down
i e spout 43 to the outlet 44 where the beverage is discharged

Wﬁr:%%ﬁr%?:%{gacle such as a cup. Preferably, the beverage prepafdaBa’05/000488

machine comprises 25 an air purge facility, wherein compressed air is

forced through the cartridge 2 at the ehd of the dispense cycle to flush

out the remaining beverage into the receptacle. A second version of

cartridge 1 embodying the present invention will. now be described with

reference todgigures 12 30 to 18. The second version of the cartridge 1 is
a8 &ftietiary desighed st (RR%H HspEnsing ddpressdissradactsseRoduce
a WO 20856080222 RE TAGB200H/0004 fii 1§ asuBasiandrownd £9ffge rena .
MaLwhegafit %%gesggblg to grod et a beverage having a froth of tiny bubbles )

Kriown, as'a crenta: Many Of the feaflES BRthE et Versibh®f Bfertridge
1 eartridges lsanetheesame astin tife fiest version and likeinumerals Shave] s

e d.to reference like features. In the following description the _

hag%eg}grgc?és %e?vgge%nothgef%trfﬁld: geclo{r]l}éever%?otn%rv%iﬁ.' be Gi&ch8ed oL towing
de comirnon $eatirbs whichf kmetior sinlthe same marne? WikBothe second

discussed,in detail, The outer member.2 is of the same construction as in_
\_fe 10 the -First versﬁéoen of cartridge 'ano{: as gﬁ@wrj? Eler?aﬁ’b%?ess b %cél. ﬁ?cmon
10 ahRglaf fafna e ratene innek mermbbres dithewsamesl airin dlee: first .

versign, AJge.afiltgrduis disposed g the annuylar frame 41 so.as to cover

the filtration apertures 15 55. The outer tube 42 of tﬁaecg%ﬁ}:nrdlﬁ%gfﬁ%ngf4(} .
thes disgs4s Befbe! PowelefakEre s Aumber sbdifibemted in tiegures 1
to cgnstruction ...of the inner member 2 of the second version compared to

the first version. As shown in Figure 16, the discharge spout 43 is
prmﬁ(ﬁ@d Q\ﬁm’léjp%ﬁiﬁ%ﬁa@};vvﬁpchof the inner member 3 is the same

as in the fixst version. Also, a filter 4 is disposed on
the annular frame 41 so as to cover the filtration apertures
55. The outex tube 42 of the cylindrical funnel 40 is als=o
as before. However, there are a number of differences in the
construction. .of the inner member 2 of the second version
compared to the first version. As shown in Figure 16, the
discharge spout 43 is provided with a partition 65 which
extends part way up the discharge spout 43 from the outlet
44. The partition 65 helps to prevent the beverage spraying
and/or splashing as it exits the discharge spout 43. The
profile of the discharge spout 43 is alsokdifferent and
comprises a stepped profile with a distinct dog-leg 66 near
an upper end of the tube 43.

A rim 67 is provided upstanding from the annular flange
47 joining the outer tube 42 to the discharge spout 43. The
rim 67 surrounds the inlet 45 to the discharge spout 43 and
defines an amnular channel 69 between the rim 67 and the
upper portiom of the outer tube 42. The rim 67 is provided

with an inwaxdly directed shoulder 68. At one point around
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20 extends part way up the discharge spout 43 from the outlet 44. The
iti helps to prevent the beverage spraying and/or splashing as it

ngﬁgg&%qglécharge spout 43. The profile of the discharge sp?)ﬁtﬁ@%@%ﬁmsg

different and comprises a stepped profile with a distinct dog-leg 66 near

25 an upper end of the tube 43. A rim%7 is provided upstanding from the

annular flange 47 joining the outer tube 42 to the discharge spout 43. The

rim 67 surrounds the inlet 45 to the discharge spout 43 and defines an

annular channel. 69 between the rim 67 and the 30 upper portion of the
theutdrtahe 4 2T AmET Bhstovited Swith andpwrakdirgirédled shoulded ded

in 6814t e ROBEarOURE WO, 2005/080222 PETIG1I2000/000488 1ithe ¢
circumference of the rim 67 an aperture 70 is provided in the form ofa

rig|d vHieh BxtBrddfrofedivipperatgecsionmté® ot & peint Afargihalphoulder

68 belownthe-level of the,sholdder 68 asimastdeary shewn i Fighesshde s
and 13. The slot has 5 a width of 0.64 mm. According to the present
a ErtioRand a8%h8Wn schematically in Figures 35 and 36, the aperture

70 incpreyidedyitha ene opmase Micruseepie Rejestivn st nieh
impinge on the flow of fluid through the aperture 70. 10 In the figures the

SChSBRLAGS 50 ar8 shoWAGHT an enfdtfed Sscaldfor AREH SikEpUrDosEs.

prév Fguiewdbthe projectiotr 160 iinthe forma6pa d)-phapectil whichis o
located at the upstream eptrance 154 of th nduit 152 immediate|

o S HE B T0 18 B ruta ot ong e o TS tdhate 70

In li52«tofthgathes passing oveetheiflpos of e zordwihdb? Tie wn1501arged

s BPEEEIE S LI, (BRE) B SOe BT vion
15Qesifedn the form of a U-shaped rib which is located at the
upstream entrance 154 of the conduit 152 immediately
preceding the aperture 70. The rib runs from one side of
the conduit 152 to the other passing over the floor of the
conduit 152 . The rib 150 projects into the conduit by a
distance h as shown in Figure 35. The 'height' h of the rib
may be 0.001 mm to 0.50 mm depending on the effect desired
on the passing beverage. Preferably, the height, h is 0.09
to 0.11 mm. The rib 150 has a 'thickness' t in the direction
of flow of 0.01 mm to 0.50 mm depending on the effect
desired on the passing beverage. Preferably, the thickness,
t is 0.06 to 1.00 mm. More preferably, the thickness, t is
0.08 mm. |
More than one rib may be provided. The U-shaped rib may
be replaced by two ribs on the sidewalls of the conduit 152
leaving the floor of the conduit 152 clear. A plurality of
ribs 150 may be provided along the length of the flow
conduit 152 . Preferably, the ribs, or other projections, are
restricted to a region measuring 30% of the length of the

flow conduit 152 measured from the upstream entrance 154.
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on the passing beverage. Preferably, the height, h is 0.09 20 to 0.11 mm.
' has a 'thickness' t in the direction of flow of 0.01 mm to 0.50
Wéﬁ%@ég?%ng on the effect desired on the passing beveragg.clgfgmw?mgg
the thickness, tis 0.06 to 1.00 mm. More preferably, the thickness, t is
0.08 mm. 25 More than one rib may b%'(brovided. The U-shaped rib may
be replaced by two ribs on the sidewalls of the conduit 152 leaving the
floor of the conduit 152 clear. A plurality of ribs 150 may be provided
along the length of the flow conduit 152. Preferably, the ribs, or other
projetidfis Card" B0 e SFHEERIGH ey ioP MeBalrimE30% Gt HRE IeHgth of

dothes flowaeneit 152 measurad fropethe uRstregam entrance 154. WO
2005/080222 PCT/GB2005/000488 20 One or more projections 150 may

be 13¢até et A HomtRERT FRT 15 Hf e Wpertire 707 &ndther the

prenkedinen, asshewni Figure 36ethe: projections MayeeMAHS@ 8ong the
series of ribs running along the 5 flow conduit 152_ The ribs may be

flg{?’a@ﬂ?é?&&n\?ﬁﬁted?ﬂ?e ﬁt}?ﬁa@%\@% REGRE-GIT-08F nfiRty oist-ed -

Theng tependinohandheseffect glesired oo the passing beveragemhreferablyiing
the height, h is 0,09 to 0.11 mm, The ribs may have a length of 0.2.to

O ek i AR B B WS BB AHOUR R Y6 b7 SEan BhEESHAREY

th#owedikgiation hinia nan-lastrated . embadimanisthejpsejectignhmay take ength

t rm of hairs or fib% xtending fram the walls of the conduit 152 into
OF e Ton et 15D AREAROVA 150 brojitont 1iky Y. 6 forrsrveree
or nare yenera stirface kregufdritiesdisdhe projectionsel 50omay beustrated

emfCRIIv arranged and, spaced or fmr@'x}@gaeggd andsraced. the o

projections may be formed from the same materia
fibrils extending from the walls of the conduit 152 into the

flow conduit 152 . Alternatively, the projections may take
the form of more general surface irregularities.

The projections 150 may be regularly arranged and
spaced or randomly arranged and spaced.

The projections may be formed from the same material
and in the same procesgs as the flow conduit 152, for example
during moulding, or may be formed after the flow conduit 152
by a treatment step such as ablatibn, milling, roughening of
the surface of the conduit 150 or addition of material using
adhesive.

An air inlet 71 is provided in annular flange 47
circumferentially aligned with the aperture 70 as shown in
Figures 16 and 17. The air inlet 71 comprises an aperture
passing through the flange 47 so as to provide communication
between a point above the flange 47 and the void space below
the flange 47 between the ocuter tube 42 and discharge spout
43 . Preferably, and as shown, the air inlet 71 comprises an
upper frusto-conical portion 73 and a lower cylindrical

portion 72. The air inlet 71 is typically formed by a mould
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and in the same process as the flow conduit 152, for example during
| r may be formed after the flow conduit 152 20 by a treatment

ng@l és;g%c%z%s ablation, milling, roughening of the surface of the dghbefps/0004ss

150 or addition of material using adhesive. An air inlet 71 is provided in

annular flange 47 circumferentially aliﬁrjred with the aperture 70 as shown

in 25 Figures 16 and 17. The air inlet 71 comprises an aperture passing

through the flange 47 so as to provide communication between a point

above the flange 47 and the void space below the flange 47 between the

EOlttePHHE A% afdRiiSehargEl¥hdu LS $Feferstiy. dhdPds St ithe Birlet 71
alintehd Lroemprisessan 3D UpReY fHestersericabrOrtion 73AdasloMesm the

cylindrjcal portion 72. The air inlet 71 is typically formed by a mould WO
moi%{(%/ 86’2’;? BEFIEB206%086488 24 thBE sEMH &% alpi e TR taperehe

viprofite-of the aitinlet 71 allows:theimawd seelte bewaorenasily remaved 75

1 fr thefmoul er()j compongent. The wall of the outer tube 42 in the vicinity
SFthehiriniel 7118 shaged (' 16tm Glchtfte 78% 1£HARG ffom tHe &Pflet

diEttatheeinketdbtofdBe dischasge spout43rAgshewnin Figuradiea

canted s Ider 74 is formed between the air jnlet, 71 and the chute 75 to
Sh&#@égﬁhgf#hésjeff gf%rg\%g:%%lglggu%}g Fr%ren fRg’sIot"76 Hods nF the chute
75immediately fouliortthé Dpparsurfdtelaf ther dgdanged Iy thierom the slot

7 o-immediate,vicinity ot the air inlet 71~._ The,assembly procedure for the, .
second version of cartridge}inis slilmiléarn[o%ﬂ%ag?gr% Iy%‘fﬁeaﬁr%t oL the
flemgfort.7 Howdves, theresteé Terainidifforehre Adsisoverin Rigles: 18} .

the third poction21-of the cylindrical extension 18,5 J5seatedinsjde t};e

support rim 67 rather than against support webs. The shoulder 32 o?t e
caaﬂﬁ%ﬁ@§|éméﬁggﬁq@lai'to the assembly of the first version.
However, there are certain differences. As shown in Figure
18, the third portion 21 of the cylindrical extension 18 is
seated inside the support rim 67 rather than against support
webs. The shoulder 32 of the cylindrical extension 18
between the second portion 20 and third portion 21 bears
against the upper edge of the support rim 67 of the inner
member 3. An interface zone 124 is thus formed between the
inner member 3 and the outer member 2 comprising a face seal
between the cylindrical extension 18 and the support rim 67
which extends around nearly the whole circumference of the
cartridge 1. The seal between the cylindrical extension 18
and the support rim 67 is not fluid-tight though since the
slot 70 in the support rim 67 extends through the support
rim 67 and downwardly to a point marginally below the
shoulder 68. Consequently the interface fit between the
cylindrical extension 18 and the support rim 67 transforms
the slot 70 into a rectangular shaped aperture 128, as most
clearly shown in Figure 18, providing gas and liquid

communication between the annular channel 69 and the
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between the second portion 20 and third portion 21 bears against the
of the support rim 67 of the inner member 3. An interface
W?c%ﬁgg/l%%ﬂi%thus formed between the 20 inner member 3 and Hid Sita0s/000488
member 2 comprising a face seal between the cylindrical extension 18
and the support rim 67 which extends“fround nearly the whole
circumference of the cartridge 1. The seal between the cylindrical
extension 18 and the support rim 67 is not fluid-tight though since the 25
.slot 70 in the support rim 67 extends through the support_rim 67 and ‘
91 §GRARERINFRSH pofnt marghafty Beiolrthes Shduider68: Corfsefhe iy wide
bythe.iatertage fivhgtween the cylindrical extension 18 and the support rim
67 transforms the slot 70 into a rectangular shaped aperture 128, as most

30 cléamy Sho iR*FidUrE 185 BrovidinG 58S Rd Rgufd® Esmhitifcation®
dibetween thelannaias gharinel GOENEMetYO- 2080222 on of the Ffirst

PCT/GB2005/0000.88 22 dischar, out 43. The aperture is typical
Ve6%ﬁ°%m%v%%e“’%g%.é’§ %%mafb%g.gg'fgfes%%ﬁccﬁsfhe sggafnedr\?eqrgioﬁrbftge .
radadridgess te gkspeiise flheverdgeisvsimidartodhenoparatiomakihedfisst 57

5 version but with certain differences. Beverage in the radial passages 57
o R e R AL o and
inépd treoughithe epenihgs156 And?2 intd théancytan oldanineh 59 Ofitlhe=l 40.

rrE4lindricaliinnel.40. From,ihe annularehannel 69 heheverage is forced,
under 10 pressure through the aperture 128 by thegbaclk pressure of
Prpeverage torettivg ikt AlansnERarhB8r P30 Ah¢ puschgpsr82sThie of

bebevergge isthusderced thioughapestute 12885 ajet apdinto 8 4ng

expansion chamber formed by the upper end of the discharge spout 43.

PagRaF&Df béverdye PRMFTSEFeriahdiSrBrolRARE ntibiRegpicaperture
12Projectionseb0d into an expansion chamber formed by the

upper end of the discharge spout 43. The jet of beverage
flows over and/or through the microscopic projections 150 at
the rim 151 of the aperture 128 or in the flow conduit 152.
As shown in Figure 18, the jet of beverage passes directly
over the air inlet 71. As the beverage enters the discharge
spout 43 the pressure of the beverage jet drops. As a result
alr is entrained into the beverage stream in the form of a
multitude of small air bubbles as the air is drawn up
through the air inlet 71. The jet of beverage issuing from
the aperture 128 is funnelled downwards to the outlet 44
where the beverage is discharged into a receptacle such as a
cup where the air bubbles form the desired crema. Thus, the
aperture 128 and the air inlet 71 together form an eductor
which acts to entrain air into the beverage. The presence of
the microscopic projections results in a reduction in the
bubble size of the air entrained in the flow. Flow of
beverage into the eductor should be kept as smooth as

possible to reduce pressure losses. Advantageously, the
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the rim 151 of the aperture 128 or in the flow conduit 152. As shown in
i the jet of beverage passes directly over the air inlet 71. As the
Wg)e%bgrgé(éggzé%ters the discharge spout 43 the pressure of the J&vERIRf8(&P00488
drops. As a result 20 air is entrained into the beverage stream in the form
of a multitude of small air bubbles as # air is drawn up through the air
inlet 71. The jet of beverage issuing from the aperture 128 is funnelled
downwards to the outlet 44 where the beverage is discharged into a
receptacle such as a 25 cup where the air bubbles form the desired
wa ein & FritRet R aperiire 198 AAd e airdfleCreydthel formedhce losses
guedueior wigh agtsderentrain air inde therheverage Ihepresencs ol 1he.. ¢

microscopic projections results in a reduction in the bubble size of the air

EhenRRIFEH T thel fidw 1B10RM6H-30-beverdger md thetetcidrashbulEbe kept 1o

f 1 /8 8MYDHXASNRSSHRIE to regucgrressure losses. Advantageously, the
WO 2005/080222 PCT/GB20051000488 23 walls of the eductor should

be radd’dditareis retucs I5sses BLEds “walt effdcritidie THescribed
fodimensienaielerpnes 6k dee aperture 128G :small . Preferally the to 29.
Thapﬁlgtturec.{size is fixved géus g}r minus 0.62 rnm2. 5 A third version of

Rartidge 1 Wit Ro% b dedditbed or batirotind PuRisEs GHdF< EKown
de iniBigacesti@ta:28. Thedhisdeersionofdbe wanadge-ddmpadiculatlyh may be
. _designed for use.in dispensing soluble products which may be in
lnp%\?vg(gree%? |é1u?§?g§/lrlu%§ ggfrc??%mil%? orm. The Soluble %6’ Ploductfs Sotuble
prdidsolved hybrferhvasksuspensiord in;es aqueospemeadiom such as aqueous

the aqueo ' i d, in _use, through the cartridge .

e e B e e e e B am
us ether herpFatabie of agtietdigsolublépretndts sMahy og therfegrped of Lude

chgg%ﬁgge, coffee, milk, tea, soup oxr other rehydratable or
agueous-soluble products. Many of the features of the third

version of the cartridge 1 are the same as in the previous

versions and like numerals have been used to reference like

features. In the following description the differences
between the third and previous versions will be discussed.
Common features which function in the same manner will not
be discussed in detail.

Compared to the outexr member 2 of the previous
versions, the hollow inwaxdly directed cylindrical extension
18 of the outer member 2 of the third version has a larger
overall diameter as shown in Figure 20. In particular the
diameter of the first portion 19 is typically between 16 and
18 mm compared to 13.2 mm for the outer member 2 of the
previous versions. In addition, the first portion 19 is
provided with a convex outer surface 1%a, or bulge, as most
clearly shown in Figure 20, the function of which will be
described below. The diameter of the third portions 21 of

the cartridges 1 are howewver the same resulting in the area
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15 version of the cartridge 1 are the same as in the previous versions and

Ky buessals have been used to reference like features. In the followin
Wgé%criptior?the differences between the third and previous versigE /000488

be discussed. Common features Whi02h4function in the same manner will

not 20 be discussed in detail. - Compared to the outer member 2 of the

previous versions, the hollow inwardly directed cylindrical extension 18 of

the outer member 2 of the third version has a larger overall diameter as

hC wn in Fi ijre 20, In particular the 25 diameter of the first portion 19 is
oy Sy Be

ypically WEST 184 I8 mACoRIpFed T E85SmmtfaF tHehguter version

ofmeber2rafrthégprevious yarsinns. i wrlditien] thedirstpartien é&lﬁrmge 1
rovided with a convex outer surfage 19a, or bulge, as most clearly
v S %ﬁr‘? %E%%?é{: Zé,sth§e£U%c %n ?ff5 v%)h"lth will be 30 described below. The .
dianigter ofutheehire pdrtionsi2l efnthecastfidges l=rethowenerthe samer
sulting,in t rea W 5/080222 PCT/G82005/000488 24 of the
© &o%%dl%ﬂs’gz %ﬁ%%%rga%earzﬁptﬁ%, the third" yercgno%?:g‘r {8 cartrigg& yeen 3 and
5 Ppysicallpte wiomedsidhe cartridges] avteniassembled issB2&mki+2Whgure
231he BUmier ang postianing ob he slats 1, Ihe- lguer. e end. of the,anpdar
wall 13 is also different. Between 3 and ots are provided. in the
clgapBarnemes stovrhim FRjutE OBAfOLE slotgB6 asd providetl are slightly

wi aH-spacediaround the- crcumierence. of the manifld 1<§aTQ?:SI§tSe3§ &eing
are slightly wider than in the previous versions of the cartrlgge 1 8|ng 1

Pefifaen’0.35 &0 A54RnT prefBrEBRAT AR Widé. Itbthédespects the

outer mefphers Zekfha-eartidges oL aethesame. The eonstyction.of 5 aqes

the cylindrical funnel 40 of the
1 are the same.

The construction of the cylindrical funnel 40 of the
inner member 3 is the same as in the first version of
cartridge 1 with an outer tube 42, discharge spout 45,
annular flange 47 and support webs 49 being provided. The
only difference is that the discharge spout 45 is shaped
with an upper frusto-conical section 92 and a lower
cylindrical section 93.

In contrast to the previous versions and as shown in
Figures 24 to 28, the annular frame 41 is replaced by a
skirt portion 80 which surrounds the cylindrical funnel 40
and is joined thereto by means of eight radial struts 87
which adjoin the cylindrical funnel 40 at or near the
annular flange 47. A cylindrical extension 81 of the skirt
portion 80 extends upwardly from the struts 87 to define a
chamber 90 with an open upper face. An upper rim 91 of the
cylindrical extension 81 has an in-turned profile as shown

in Figure 26. An annular wall 82 of the skirt portion 80

- extends downwardly from the struts 87 to define an annular
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inner member 3 is the same as in the first version of 1S cartridge 1 with an
, discharge spout 45, annular flange 47 and support webs

W%g(gygg%%zvided. The only difference is that the discharge sﬁ L{CAE185/000488

shaped with an upper frusto-conical section 92 and a lower cylindrical

section 93. 20 In contrast to the previcﬁ?s versions and as shown in

Figures 24 to 28, the annular frame 41 is replaced by a skirt portion 80

which surrounds the cylindrical funnel 40 and is joined thereto by means

of eight radial struts 87 which adjoin the cylindrical funnel 40 at or near
“Hg a@n@%?ﬂ%4f%cﬁﬁd?&a?@%t€ﬁ§?&w 89 ottt Sk potiersbube
g2extends upwardly from the struts 87 to define a chamber 90 with an open

upper_ face. An upper rim 91 of the cylindrical extension 81 has an
in-turned ﬁ%ﬁfé% sﬁ’&rgrlr iR FiGTEESE. SRarfiuldt wallisXofthe skirt

expartidn 8030:exiends dewhwiardlydeom dhesstrids 6410 define %@lénﬂa@%r
aX\:/.LVSO %OO /0@922%5Cf|é/682<905/000488 ch%nnel 86 between the skirt
portion 80 and the oUtSPiba® 49 S RY AR WaAPB2 Roripess stz face of

thlewet andeans extenidr flange 83wifichdiesperpendicslag to theimajos be
 aX| ' ends downwardly from a lower surface of the flange
Cl%%ﬁ%%ﬁ%%ﬁé& asgr%&regpff\?v ich are’ I%:(?rcﬁ%?elléﬁﬂlalR/Qe‘qui-ggﬁged the
rigroBifdtlse PRP84 dEsugyid rém@asispidvidsetiwitvacastetatetlewer
profile, épeiipces &9 aLeproyged hevqen fhe st 87 40 alowin

communication bepweery thé chamber 90 an e annular cﬁélnnel )
al¥Rre 488 RBIYProcediecor Brithiraversion cheakiedye D issithilahto

anthg1assemiy, gt thegfiyst version

The assembly procedure for the third version of
cartridge 1 is similar to the assembly of the first version
but with certain differences. The outer member 2 and inner
member 3 are push-fitted togethexr as shown in Figure 29 and
retained by means of a snap-fit arrangement rather than
welded together. On joining the two members the inwardly
directed cylindrical extension 18 is received inside the
upper cylindrical extension 81 of the skirt portion 80. The
inner member 3 is retained in the outer member 2 by
frictional interengagement of the convex outer surface 19a
of the first portion 19 of the cylindrical extension 18 with
the in-turned rim 21 of the upper cylindrical extension 81.
With the inner member 3 located #Ain the outer member 2 a
mixing chamber 134 is defined located exterior to the skirt
portion 80. The mixing chamber 134 contains the beverage
ingredients 200 prior to dispensation. It should be noted
that the four inlets 36 and the F£ive apertures 85 are
staggered circumferentially with respect to one another. The
radial location of the two parts relative to each other need

not be determined or fixed during assembly since the use of
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but with certain differences. The outer member 2 and inner 15 member 3

waraeyshriitied together as shown in Figure 29 and retained
a snap-fit arrangement rather than welded together. On joini%ﬁﬁ%@gfoomss

members the inwardly directed cylin r%cal extension 18 is received inside
the upper cylindrical extension 81 of the skirt portion 80. The 20 inner
member 3 is retained in the outer member 2 by frictional interenaagement
of the convex outer surface 19a of the first portion 19 of the cylindrical
foexter.lsi%r; 138 \glléh th rifr%f[urned rim 91 of the upper cylindrical extension
BT, With'thé inrefMientei®s iRGted hthe buteFRfdmet 2425 mixing
mi skdmbert34 isdefined oeateskextetier torthe-skirt spertian 89+ Themixing
chamber %3}14 con ir%s the beverage ingredients 200 prior to dispensation.

whateve e tf A% ota ng
ft should be Roted  that the ToUFIRIETE 36 and The hEEpkiurds §5Sre

costaggergtscircumferentially with respect to one another. The 30 radial

locati rg:ogmee t arts relative to each other.need not he determined or

fixea§ uring assé,ge\{z(r)n ﬁ/fsein%ee the ass of WO SoosiascRF> e Packed into

thpCuirGBZO0SG00488 PHifouf intéts 36zamd fivéapertums-Siensines that

pa BlSaligngient pecus hetwee nitﬁgf@sase%%ds aneitues, whatever e, rner
relative rotational positioning of the ‘components. 5 The one or' more

13 pegaragbengietictfis afe paskewdito the mixing chamber 134 of the

cartrigige. ithe: densitysof; pagijag of the heverage ipgredients in @Ember 2
mixing chamber 134 can be varied as desired. The laminate 5 is then
angffieds tHEBRRF Meribef be102Ha ifrBmRamBer St shm@ above in

thaaner asgescdbed ahove in the previous versions. In use, water enters

the mixing chamber 134 through the
In use, water enters the mixing chamber 134 through the

four slots 36 in the same manner as previous versions of the
cartridge. The water is forced radially inwardly through
the mixing chamber and mixes with the beverage ingredients
contained therein. The product is dissolved or mixed in the
water 'and forms the beverage in the mixing chamber 134 and
is then driven though the apertures 85 into the annular
channel 86 by back pressure of beverage and water in the
mixing chamber 134. The circumferential staggering of the
four inlet slots 36 and the five apertures 85 ensures that
jets of water are not able to pass radially directly from
the inlet slots 36 to the apertures 85 without first
circulating within the mixing chamber 134. In this way thé
degree and consistency of dissolution or mixing of the
product is significantly increased. The beverage is forced
upwardly in the annular channel 86, through the apertures 89
between the struts 87 and into the chamber 90. The beverage
passes from chamber 90 through the inlets 45 between the
support webs 49 into the discharge spout 43 and towards the

outlet 44 where the beverage is discharged into a receptacle



four slots 36 in the same manner as previous versions of the cartridge.

" |s forced radially inwardly through 15 the mixing chamber and
Wm%é}g%vgﬁa%e beverage ingredients contained therein. The pP&difeBg05/000488

dissolved or mixed. in the water and forms the beverage in the mixing
chamber 134 and is then driven thou&ﬁ the apertures 85 into the annular
channel 86 by back pressure of beverage and water in the 20 mixing
chamber 134. The circumferential staggering of the four inlet slots 36 and
the five apertures 85 ensures that jets of water are not able to pass
SYHiafly diteCHP fromr & fdtsicle 6 irte aperiuies @bawitrapfifstation
witieulséngviithin theymiddng shamper 4134. Huthis way t@?s%%gggﬁ?fq%{l%s or

consistency of dissalution or mixing of the_product is significantly

ISricreatfd “Tfie BRILraGR i< ftcad LdsWarlFaRe btfarsarmdiest is

cdhroughehe apertuses 89 thetweenithe stits, 8%-aad into the chamber, Q.
':Egbe be\éera % apsses from chamber 90 through the inlets 45 between the
T B s ort web8 4 ifto ABRSHargSUpBHEEY AR RMArESHE B8NS and

1 ovlenerthedreverageisdlischesged into-eeresentagle \We 2005/080222; 1,
an%%T{%B%OO%/OQOé% 27lsuch, Ssa Cé.l l.. The cartridge finds particular
apprﬁcatioﬁ) Ryttt bevérage i lietits i the'for SR Vigddtr it stdre
ceagdis.ildgmelapplidatian ai bguid checolate ingrediant i cantainathintbe at
riridge i with a.viscosity of bet 1700 and 3900mPa at ambient
an%n%%a&?\g alﬁ%tﬁﬂeﬁfv?/ge)ré 088‘2555&9%886@% at 0 ahded Feffdifivs ot fee
hagoliglstof671B AR 31 fte ahethel applitatiorekguic coffards tortained in the
cartridge. 1 with 8 viscosily qfibetween 70 and 2000mPa at ambjent and
. between 80 and 5000mPa at 0C W%erét % c((i')Lffeee'h(%)(?hc{iéfslzf{'l %Tg Solfs So et
1IEQEI o Betive e ¥0Vanhd P0%: Bufoarhifersion ot carfidge flcembbdyiag s on

oftheHueseRteridge 1 is particularly designed for use in

dispensing liquid products such as concentrated ligquid milk.
Many of the features of the fourth version of the cartridge
1 are the same as in the previous versioms and like numerals

have been used to reference like features. In the following

20

25

30

description the differences between the fourth and previous
versions will be discussed. 'Common features which function
in the same manner will not be discussed in detail.

The outer member 2 is the same as in the third version
of cartridge 1 and as shown in Figures 19 to 23.

The cylindrical funnel 40 of the inner member 3 is
similar to that shown in the second version of cartridge 1
but with certain differences. As shown in Figure 30 the
discharge spout 43 is shaped with an upper frusto-conical
section 106 and a lower cylindrical sect-dion 107. Three
axial ribs 105 are provided on the inner surface of the
discharge spout 43 to direct the dispensed beverage
downwards towards the outlet 44 and prevent the discharged

beverage from spinning within the spout. Conseguently, the
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invention is shown in Figures 30 to 34, 'The fourth version of the cartridge

wd R §i[%girly designed for use in dispensing liquid products such as
cong%jgtrated liquid milk. 15 Many of the features of the fourth VerSiBH gy 000488

the cartridge 1 are the same as in thezgrevious versions and like
numerals have been used to reference like features. In the following
description the differences between the fourth and previous versions will
be discussed. Common features which function 20 in the same manner
 will noL be qcisquss d ip detail. The outer member 2 is the same as in the
HIRRARIGST Sea Fdde £8nd %Ssﬁﬂvﬁﬁﬁq:iﬁﬁ%g%@ fgoBstRE ©of
camytindgeal fynael 46, of theninaer menmber@risvsiadar inthatshowhin then, 1 ar
£1.9860N g/er%i nof carridge 1. 25 but with certain differences. As shown in
Figtire 30 the distfargé Soutas R<A%pea Withdruplér itk iRBdfical
progestiondds drida leweo cylindgicabsedtion:hiys dhree mwiahiibsA0% are: he
rovid inner surface of the. discharge spout 43 to direct the |
¢ isgeéngse gw\%rgg%ogﬁ dgv%/%v%a?: sft%ﬁ%?gsegth%cg&l}é?4?3ﬁ8%?e\yﬁ e of
carfischigrged Beveragedfromispinrting withih therspath Gonseguientlynther 71
. 005/ C 2005/000488 28 ribs 105 act as -baffles. As in
5 ﬁlé%s%acgo%agl?/%%sgléng of-trf:%%riggle gg an Sﬁz?rﬁgtdm; 17 Férpsr%\(?ﬁéd through the
anAulak frRge 47 ahethe idtds providetbwit imidrostopio projectiens>wn in
tnel 80 aceorgingsipdbe peseplinuenton; gk he, S e desadoed ahgye with
reference to the second version of cartridge. However, the chute 75
Betyeganth tReAiriflet TS IwoREefhgates thar i trdsetond bersidm A84 .

Typskidpoptien-80 i previded similar tothatshown.in the thitd versiofof he,
DTN (B i o8 veraton of caniriage 1o oo 8

An annular bowl 100 is provided extending from and
integral with the flange 83 of the skirt poxrtion 80. The
annular bowl 100 comprises a flared body 101 with an open
upper mouth 104 which is directed upwards. Four feed
apertures 103 shown in Figures 30 and 31 are located in the
body 101 at or near the lower end of the bowl 100 where it
joins the skirt portion 80. Preferably, the feed apertures
are equi-spaced around the circumference of the bowl 100.

The laminate 5 is of the type described above in the
previous embodiments.

The assembly procedure for the fourth wversion of
cartridge 1 is the same as that for the third version.

Operation of the fourth version of cartridge is similar
to that of the third version. The water enters the
cartridge 1 and the mixing chamber 134 in the same manner as
before. There tlhe water mixes with and dilutes the liguid
product which is then forced out through the apertures 85
towards the outlet 44 as described above. A proportion of

the liquid product is initially contained within the annular
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Typically ten apertures are provided rather than the five provided in the
woirpsessiow, of cartridge 1. An annular bowl 100 is provided extendin

from and integral with the flange 83 of the skirt portion 80. ThEC1E5B2005/000488

annular bowl 100 comprises a flared body 101 with an open upper mouth

104 which is directed upwards. Four féed apertures 103. shown in

Figures 30 and 31 are located in the body 101 at or near the lower end of

the bowl 100 where it joins the skirt portion 80. Preferably, the feed
. c?iﬁfrt%% ZOSar%equi-s acFed around the circumference of the bowl 100.

e laminate 578 Of the type §edsribed tvelin theprésaect to
iwneftbidimentdi The assemply peoceduse ferrthefouith vressian of gartidge e
is thg,same .as that foy the third version. 25 Operation of the fourth

. %%fsio?% cég}%a#&gg fﬁsqs{“lﬁ%]lalrgt&) %%?SBF fhel[‘ﬂirg% rSiGW SFheRidtEr eftekde
mibe reartridgeteand e miXing ohadbes 184:ia the samermaner8sres 85

Defare. Th te the water mixes with nldggilut the li uig product which is
“Fhen orcegi out t%mv%)gﬂcﬁw% ggeﬁﬁgs 50 %glﬁarﬁgqi‘ﬁ Bhtlt A ast 00
t jesedbedabeve. Mopitdportien. Glotieelinuic pioduct issinitialiyucentgineduct in
+wthin the annylar WQ 20054080222 PCT/(;820051000488 29 bow| 100

as shown in Figure 34 and is not su jaec%ltorf}znfr%% %?g%ilﬁt%ﬁcbeflrfﬁgated
CofgmaE eRtekifig Hhe nixing wHambert 184 1 Pive dilpteddiquitl procuctinthes
cawskpar 9f the mixing chamber 134 wil ‘:?Hdéﬂéxgr&ﬂ%iﬂ%h a%%%feﬁoo

85 5 rather than be forced up and into the annular bowl 100 throug

Axgper MGIRH 204 LEBn6GHe AIRE ThetigRd N8ddat e thhanmilaebowlot
puftlwil remain il qencepiraied epapared 1odDe RUIIUEHD WBey cures

85IDower art of the mixing chamber 134. The liquid product in the annular
ow!:

of the diluted liquid product entering the cylindrical

annular bowl 100 acts to even out the concentration

funnel 40 by holding back a proportion of the concentrated
liquid product and releasing it into the exiting ligquid
stream more steadily throughout the dispensation cycle.

From the annular channel 86 the beverage is forced
under pressure through the aperture 128 by the back pressure
of beverage collecting in the filtration chamber 134 and
chamber 90. The beverage is thus forced through aperture 128
and past the microscopic projections 150 as a jet and into
an expansion chamber formed by the upper end of the
discharge spout 43. As shown in Figure 34, the jet of
beverage passes directly over the air inlet 71. As the
beverage enters the discharge spout 43 the pressure of the
beverage jet drops. As a result air is entrained into the
beverage stream in the form of a multitude of small air
bubbles as the air is drawn up through the air inlet 71.

The jet of ‘beverage issuing from the aperture 128 is

funnelled downwards to the outlet 44 where the beverage is
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10 drips through the feed apertures 103 into the stream of product exiting

theyenxirsgoetramber 134 through the apertures 85. The annular 00
acts to even out the concentration of the diluted liquid product eglfgﬁﬁ(]émoosmomss

the cylindrical funnel 40 by holding back gdaroportion of the concentrated
15 liquid product and releasing it into the exiting liquid stream more
steadily throughout the dispensation cycle. From the annular channel 8E
the beverage is forced under pressure through the aperture 128 by the

baekpressure of beverage collecting in the filtration chamber 134 and 20 |
chamber 90. The bpveragsci%%rligsggo%ceﬁ%ﬁ%u%ﬁ aperttife %%d%t&lf
PG §sdopripFdjeclisimsi 150 ad voettandsnioe an expansion chamber
formednlayt e uppernand,of the. discharge spout 43. As shown in Figure
34, the jet of_bevera e%assesedirect%gver?gtﬁgjgﬁir%?ét PR ARthEoRRer 2,

]D%Wé‘ﬁﬁﬁeen?er%ncﬁe iscifargé spant 48lthe lpressemel b thecheverage i@l que o
tepsAnpiesillaibiepialogd iupine Beyerage sieam.i e form of

a multitude of small air bubbles as the air is drawn up throug Ynlet
FTPrheetsr beFdragedsaang Aorvey aperurest2®is 30fantelled. Rather,

dowrsvards {o theceutieldd whare:the-baueraga is WO 2005/050222
SP%'%? gg0§/000488 30 discharged into a receptacﬁa such asa cup
WHeTs THE 8 *BHsbleE35rmir e tHeSiFea Tthy RosemasoeRys are formed.,

Pdvaniagepasly) the inrley mempbeta-outepaenber, lgnipate sand, ..
filter = can all be readily sterilised due to 5 the components bein

1'ReL aga’;‘fra%— as gr%% Ykl igle

separabl ¢ and hot Individtally cBHTHisAG triotislhasshlewaysentrate.
narrow brevitesr Ratketdtisnenty afier copjpiniag the-carpponents, after
p%@@?@ﬂ?% th t%ggﬁ ssaﬁa a age\gays are formed, This'is

particularly imgoryantw ere the e%séelr“ag MPEdigRRY & concentrated
dairy-based liguid product swuch as liguid milk. Previously
powdered milk products have been provided in the form of
sachets for adding to a pPre-prepared beverage. However, for
& cappuccino-style beverage it is necessary to foam the
milk. This has been achieved breviously by passing steam
through a liquid milk product . However this necessitates
the provision of a steam supply which increases the cost and
complexity of the machine used to dispense the beverage.

The use of steam also increases the risk of injury during
operation of the cartridge. Accordingly the present
invention provides for a beverage cartridge having a
concentrated dairy-based ligquid product therein. It has been
found that by concentrating t he milk product a greater
amount of foam can be produced for a particular volume of

milk when compared to fresh or UHT milk. This reduces the

size reqguired for the milk cartridge. Fresh semi-skimmed
milk contains approximately 1 .6% fat and 10% total sol ids

The concentrated liguid milk breparations of the present

invention contain between 3 and 10% fat and 25 to 40% total
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10 is a dairy-based product such as liquid milk concentrate. The fourth

wembgdigeent of beverage cartridge is particularly advantage )‘ £20
dispensing a concentrated dairy-based liquid product such ag)lf%uﬁz m? /900488

Previ cusly, powdered milk products galve been provided in the form of 15
sachets for adding to a pre-Prepared beverage. However, for a
cappuccino-style beverage Lt is necessary to foam the milk. This has
been achieved previously by passing steam through a liquid milk product.

qwever this ne itates the proyision of a steam supply which .
SC%;1icreases the cost :Elcfé cgr%%%e%(%ﬁ of %S macHie ﬁsgel(% 0 &88&%@%& °
fa&jeverayel 0F¥hé oke bf stdaimalso b asesdhe trisk o dnjorylduring

]_Q% jgzggté%%@e catridge. Aceardingly the present invention provides for
P a beverage cart?idgg having aggco%}cgén'[yrqgﬁe%lagirﬁﬁéggd ﬁq&%ré’&ﬁc sare
PrRRBETR U8 RAS Beeh P5foafd whatbyreorbestrating dheaditkvproduct a

pfeaten amounRtatioam can be praduged for.a partigular yolume of milk
when compared to fresh ¢ >r UHT milk. This reduces the siz requwed?or
behewnik Sarfridger Frestpbdmi-slinimed matik koniaifs approxinsdtekPs |66

udahand 106 4atal solids. 3¢ Thacopsanirated liquid milkpraparations of

the present invention contain between 3 and 106 fat and 25 to 400 total
ah®i$2005/080222 PCT/6B2005/000488 31 solids. In a typical example,
the preparadioncontpine 4-&hd at 30¢30%: totshsalids: The congentrated

milk gpre%arations are suitable for foaming using a low pressure
AR EAHIBR Raching BEREM e Ge schBedh&iow 7SS BARIHGF Sfoaming of

the rmitk issachieved dcpredsiestbeldw 2basratarakly sppraxieaely 1,

b%rx(lgo KPaf) uging the cartgidge of the, fourth.embodiment described |
c%ﬁmvégmzo the“presen nvention advantageously provide an
improved consistency of the dispensed beverage when compared
to prior art cartridges. Reference is made to Table 1 below
which shows the results of brew yields for twenty samples .
each of cartridges A and B containing roast and ground
coffee. Cartridge A is a beverage cartridge according to the
first embodiment of the present invention. Cartridge B is a
prior art beverage cartridge as described in the applicant’s
document WO01/58786. The refractive index of the brewed
beverage is measured in Brix units and converted to a

percentage of soluble solids (%SS) using standard tables and

formulae. In the examples below:
%88 = 0.7774 * (Brix wvalue) + 0.05689.

% Yield = (%SS * Brew Volume (g))/
(100 * Coffee Weight (g))

Table 1

CARTRIDGE A



The cartridge of the fourth embodiment is also 10 advantageous in

[ ing.liquid coffee products. It has been found that the embodiment
wHisRERRNGId P
of beverage cartridge of the present invention advantageousﬁfcgfg\%ﬂeﬂﬁc{
improved consistency of the dispensed beverage when compared to prior
art cartridges. Reference is made to

Able 1 below 15 which shows the

results of brew yields for twenty samples each of cartridges A and B
containing roast and ground coffee. Cartridge A is a beverage cartridge
according to the first embodiment of the present invention. Cartridge B is

S
00488

a prior art beverage cartridge as described in the applicant's 20 document
WQB41587 86w Thiemefantiviedndexiof)ihe brewed bexerags is measyreesin
Brix unitsijand converted to a percembge of sehible solids 6$S) using  spgs
standardzables and4fafmulae. In thesexamplesspelow: 25 %&S = 0.7774 % 5, 44
(Brix value) + 0.0569.029 Yield = (%35 * Brewsyqlume (0) (199 * Coffee 2105
welight (g)) 30 Tab@@ﬂ_ﬁCARTRIDGEgA WO qo,q b/080222 ) o 2180
PQT/0113005/00045%/32 Sample iew Volijing Coffee Wef BE (Brix——, ',
alp S5 9% Yield I 2.0 ‘b'b_,ljb,i—né‘.'&f;gl ,A,.) gg_i iuffiﬂ?' E641.331—
----21‘.5?75 {“‘jf*'j%é’,z?j-?,’ J:d? {é.ﬁ)b 4 lx{%.i.o 6.5 J..IJ.1_L:.%§ : 2141
10_ s 1173 lge/uzj, 21676710754 6:5-1.591:29-2139~F+—162-+70 Gt}
E. 546711361t 2t441-8-97-776:-52-86+-86% - 2261 9b%¥g0 g5 1.7 2261
1 382095 97.82) 6.5 1.70 1.38 20.75
10, 97.83 6.5 1.67 1.36 2040
11 97.6 6.5 1.78 1.44 2163
12 106.64 6.5 1.61 1.31 2147
13 99.26 6.5 1.54 1.25 1015
14 97.29 6.5 1.59 1.29 19.35
15 101.54 6.5 1.51 1.23 19.23
16 104.23 8.5 1.61 1.31 20.98
17 97.5 6.5 1.73 1.40 21.03
18 100.83 6.5 1.68 1.36 21.14
19 101.67] 6.5 1.67 1.36 21.20
20 101.32 6.5 1.68 1.36 21.24
AVERAGE 20.99
CARTRIDGE B
Sample [Brew Volume (g)| Coffee Weight (g) Brix % SS () % Yield
1 100.65 6.5 1.87 1.511] 23.39
2 95.85 6.5 1.86 1.503 22186
3 98.4 6.5 1.8 1.456 22.04
4 82.43 6.5 2.3 1.845 26.23
5 100.26 8.5 1.72 1.394 21.50|
6 98.05| 6.5 2.05 1.651 24.90
7 99.49 6.5 1,96 1.581 24.19
8 95.62 6.5 23 1.845 2714
9 94.28 6.5 217 1.744| 25.29
10 96.13| 6.5 1.72 1.394 2062
11 96.86] 6.5 1.81 1.464 21.82
12) 94.03 6.5 2.2 1.767 25.56
13 96.28 6.5 1.78 1.441 21.34
14 95.85 8.5 1.95 1.573 23.19
15 95.36 6.5 1.88 1.518 22.28
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1097.836.51.67 1.36T 20.40 1197.66.51.781.4421.63 1.106.64 6.5

1V6Q 20810802247 13 9926 6.5 1.54 1.25 19.15 14 97.29 1k 6.5 %&%G%%%S/oomss

19.35 5101.546.5,1.511.23119.23 1&'104.236.511.61 1.31 20.98
1797.56.51.73 1.40 21.03 18 100.83 §:5 1.68 1.36 21.14 19 101.6 6.5
1.67,1.36 21.20 20 101.32 6.51.68 1.36 21.24 AVERAGE 20.99
CARTRIDGE B Sam )e Brew Volume Coffee Wei ht (q) F Brix % SS %
Yield 11 100.65 6.5 1.87 1.511 23.39 2 95.85 6.5! 1.86 1.503 22.16 3'

. 6.23 5100.26,6.51,72
5042156 98,08 T 4205 4651 500 7 38140 6.5 106 Laa1 2410 _ 217
8.95.62-6:54-31-84527°44 9041288 28 T 4.6 17 1 74412899 10, 17.50
96.13:6-5482 1394 28%% 11 0666.865.5~ 1 1.464 2189412 94.03  24.08
6.52.21.78% 25,56 194886 2B-1 6.5 1678 1.441.29..34 14 951857%.5 1.95 22.00
1.57323.18%15 95 3%G% 1.88 1.51822.28! \@12005/0802223 24.77
PCT/G132005/000488 | AVERAGE 23.09

Performing a t-test statistical arialysis on the above

data gives the following results:

Table 2

t-Test: Two-Sample Assuming Equal Variances

% Yield (Cartridge A) % Yield (Cartridge B)

Mean 20.e9 23.08
Variance 077 5.04
Observations 20 20
Pooled Variance 290
Hypothesized Mean Difference 0
df 28
1 Stat -3.20
P(T<=t) one-tail 0.000188
1 Critical one-tail 1.6886
P{T <=t} two-tail 0.000376
t Critical two-tail 2.024.4
Standard Deviation 0.876 2.245

The analysis shows that the consistency of % yield,

which equates to brew strength, for the cartridges of the

present invention is significantly better (at a 95%

confidence level) than the prior art cartridges, with a

standard deviation of 0.88% compared to 2.24%. This means

that beverages dispensed with the cartridges of the present

invention have a more repeatable and uriform strength.

This

is preferred by consumers' who like their drinks to taste the
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33 Ht---—--_ 6.51.5911.29 17.501, 18 93.56.5! 2.08! _-~ 19 100.88 6.5

wé-InskeddhHP 2084.77 6.5y 2.37 1.899 24.77 AVERAGE —"Pzég'i?(egBZOOS/OOMBS

Performing a "-test statistical analysis on the above data gives

following results: 5 Table 2 t-Test: Two-Sample Assuming Equal

Variances Yield (Cartridoe Fl % Yield %éarfrid~e B~ Mean 20.99 23.09

Variance 0.77 5.64 Observations 20 20 Pooled Variance 2.90

Hypothesized Mean Difference 0 df 38 t Stat -3.90 P(i<=t) one-tall

0.000188 t Critical one-tai! 1.686 P(T<=t) two-tail 0.000376 t Critical
3o -l 054 1S tahd A BEViaticn BB7¢'a 2l sarkd hnakEis dhpaaaRat.n

drthekcaonsistergyrof % yield, which equates to brew strength, for the
cartrigges of the present invention is significantly bett=er (at a 95% =0
conffggﬁcgl ?eti%ﬁjt?iiﬁ. fre dreCartridtERs @%rﬁ%‘(/ﬁmm be

prof.88% edmparedie:?24%. Jhis:means dhakpeveiagesdispensed With,ce
the cartridges

r the, cartridges ftheﬁ'gfg@ﬁ igventi ha\gﬁ%mqre re e’atable_ anq

unitorm gtreng(“?ﬁ.o‘r hiS & preferretf By E8nstméErs' GRGIKBRER trihkg¥sss -
Theaskeitheler coating may also improve the resistance to
leakage of the beverage ingredients from within the
cartridges and/or reduce the degree of leaching of
extractibles from the cartridge materials which might
adversely affect the beverage ingredients. The barrier
coating may be of a material selected from the group of PET,
Polyamide, EVOH, PVDC or a metallised material. The barrier
coating may be applied by a number of mechanisms including
but not limited to vapour deposition, vacuum deposition,
plasma coating, co-extrusion, in-mould labelling and
two/multi-stage moulding.

The invention has been described above by way of
example embodied in a cartridge formed from, amongst other
parts, an out member and an inner member. In particular, the
aperture 128 has Dbeen described as delimited by portions of
the outer and inner members. However, it is to be understood
that the invention is also applicable to apertures formed in
a single component rather than from the junction of two

components.
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WO 2005/080222 PCT/GE2005/000488 34 same time after time and do
not want arbitrary changes in drink strength. The materials of the
cartridges described above may be provided with a barrier coating to LOYD WISE
improve their resistance 5 to oxygen and/or moisture and/or other L ‘
contaminant ingress. The barrier coatin% may also improve the resistance
9 leakage of the beverage ingredients from within the cartridges and/or

UcE the degree of leaching of extractibles from the cartridge materials
which might 10 adversely affect the beverage ingredients. The barrier
coating may be of a material selected from the group of PET, Polyamide,

VOH, P r a-metallised material. The barrier coating may b .
g’pplied%g%t%é) eb [po(%‘gr%%?ﬁgﬁigr%% inclue i?‘lg% “put ot fimi é?%:ﬁ %Svg%)g& rand being
fepQsition, vagyy sifion, 15 plasma coating, co-extrusion, in-mould
Iabell%g@ arr?d tWO)qulntl(El tlggtagerﬁ%lg}ul‘g%ng. The ?rr]r\?ee%%)l%n gi.e Yéeh ¢ é%ccrl rtégige 1)
@&9}59J%{gt‘ﬂé@yif?lfete(@ffbph%‘retmeb&q}‘éﬁ_‘d&i%nc8‘%%%%&195{{}%%22@% arrl%)z Sgartridge

other parts, an out member and an inner member. In particular, the

anesied28.0es pesn descriRed.aa.d '{Biﬁ?cde@yﬁ%gﬁt@&% fnf8OUISEe beverage

and inner members. However, it is t0 be understood that the invention is

ﬁlg%@ﬁ%’gc,a@l%f&@%f&”&ﬁ&%gae@gcﬁfgg@ %aﬂg%wlg%ﬁs&ﬁ#ag jet of the

from the -junction of two componen D WISE 35 Cfaims:

savt (\J«h&%maé'aiﬂglﬁé‘ﬁ@ffﬁ}oﬁ?ota%XE{g‘Qﬁérﬁ%fg}(f{%{% t%%%@g%%%&%%ses an

formed from substant_ia}lly air- _and water- imperr _ aid
SRR AL) 2 SPMRTRING- AR AIRE G4 )ifn RSP HadHES AR of A0 AGUEM S ised in
medium into the cartridge

that the cartridge (1) comprises one or more microscopic projections (150) at or in the

vicinity of the aperture for contacting the beverage flow path and the microscopic

projections (150) have a height or thickness of 0.01 to 0.50mm.

2. A cartridge (1) as claimed in claim 1 wherein the one or more microscopic

projections (150) comprise fibrils.

3. A cartridge (1) as claimed in claim 1 wherein the one or more microscopic

projections (150) comprises surface irregularities.

4. A cartridge (1) as claimed in claim 1 wherein the one or more microscopic

projections (150) comprises ribs.

5. A cartridge (1) as claimed in any preceding claim wherein the one or more

microscopic projections (150) depend from a rim of the aperture (70).
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(1) and an outlet (122) for a beverage produced from said one or more
beverage ingredients, wherein said cartridge (1) comprises means for
producing a jet of the beverage, wherein said means for producing [tﬁ@\f@l Wisg
of the beverage comprises an aperture, (70, 128) in a beverage flow path ‘
linking the inlet to the outlet, characterised in 10 that the cartridge (1)
comprises one or more microscopic projections (150) at or in the vicinity

of the aperture for contacting the beverage flow path and the microscopic

projectjp rLsclI@‘é%l} *@‘jeaé_ @ﬁiﬁﬁ%@ Eﬁhéﬁwsl%%é?{lggo L159n9- mn e one or more

cartridge (1) as claimed in claim 1 wherein the one or more microscopic

2 RIQISFHOBR LA OB BHHE- Rof cRUtIdOE (L) 88 Slaied % $faifming a

1 wherein the one or more microscopic projections (150) comprises

suRee INEIUIRLLSS: A0w pAycartridge (1) as claimed in claim 1 wherein

the one or more microscopic projections (150) comprises ribs. 5. A

cartridge (1) as claimed in any preceding claim wherein the one or more
microscopic projections (150) depend from a rim of the aperture (70). LC

DyL) WSGrtr&.(f) caytidaadd )if RS avReAAY RRRCSFING-CIAIR microscopic
wherein the one or more microscopic projections (150) depend from a
sitaceef @ sonayitddae) farmisguanporien-af shecbaverags fipw path. 5

7. A cartridge (1) as claimed in claim 6 wherein the one or more

microscopic projections (150) are located at an entrance to the flow

conduit (152). 8. A cartridge (1) as claimed in claim 6 wherein the one or

gnore miccagepic (19 projestiadsiclol)are lagaiethaenemer Maidre microscopic
positions in a region up to 30% along the length of the flow conduit (152)
prejasticed {100) arcUpsieamt efganaao posaididge {Ieamalainedivanyng the
preceding claim wherein the microscopic projections (150) have a height
eh@th 3 tehe ddwond&tlQ5A) eastiiagd (Homsa claiedin amapieceding

claim wherein the microscopic projections (150) have a thickness of 0.06

to 0.10 nim. 11. A cartridge (1) as claimed in claim 10 wherein the

microscopic projections (150)

9. A cartridge (1) as claimed in any preceding claim wherein the microscopic

projections (150) have a height of 0.09 to 0.11 mm.

10. A cartridge (1) as claimed in any preceding claim wherein the microscopic

projections (150) have a thickness of 0.06 to 0.10 mm.

11. A cartridge (1) as claimed in claim 10 wherein the microscopic projections (150)

have a thickness of 0.08 mm.

12. A cartridge (1) as claimed in any preceding claim wherein the microscopic

projections (150) have a length of up to 2.5 mm.



10

15

20

20 have a thickness of 0.08 mm. 12. A cartridge (1) as claimed inany
preceding claim wherein the microscopic projections (150) have a | WD WISE
of up to 2.5 mm. LLOYD WISE 37 13. A cartridge (1) as claimed in any
preceding claim wherein the aperture (7Q) has a cross-sectional area of
0.4 to 0.7 mm2. 14. A cartridge (1) as c13 imed in any preceding claim

erein the apert 70) is in .5 the form of.an elangated slot, 15. A
{ e (0 et A AR SRR RGP CBHAEh R g s 70 has
one. iQL%tC 1%% f%rreairo? d4rpoe51qslg%rzgenerating a pressure rgdyction of 'the
jet o?sbeverage, where )y, In"use, air from the at least one air inlet (71) is
incorporated into the beverage 10 as a plurality of rnalt bubbles. 16. A
cartridge (1) as claimed in claim 15 wherein the at least one air inlet (71)

ISy, proad@gtﬂaypgseﬁr?lgﬂma ﬂpﬁ{ﬁt‘gﬁ?egg?ggﬁ%ﬁ Afaldge %&%ére (70) is in

claimed in claim 15 ‘or claim 16 whefein tridge comprises

ﬁiéﬁﬁﬂﬁﬁﬁﬁ%ﬁ‘&ﬂgﬁ)@&'?mmg the outlet. 18. A cartridge (1) as claimed in

claim 17 wherein the jet of beverage issuing from the aperture (70) is
directed into the discharge spout (43). 20 19. A cartridge (1) as claimed in
claim 18 wherein the jet of beverage impinges a surface of the discharge

$POUL (43 RErRen fSsWngHlERrhihe ARectia L (ONANH ARG nRA SHYGH least one
inlet (71) for air and means for generating a pressure reduction of the jet of beverage,
whereby, in use, air from the at least one air inlet (71) is incorporated into the beverage

as a plurality of malt bubbles.

16. A cartridge (1) as claimed in claim 15 wherein the at least one air inlet (71) is

provided downstream of the aperture (70).

17. A cartridge (1) as claimed in claim 15 or claim 16 wherein the cartridge

comprises a discharge spout (43) defining the outlet.

18. A cartridge (1) as claimed in claim 17 wherein the jet of beverage issuing from

the aperture (70) is directed into the discharge spout (43).

19. A cartridge (1) as claimed in claim 18 wherein the jet of beverage impinges a
surface of the discharge spout (43) between issuing from the aperture (70) and exiting

the outlet.



