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WD 2005/ 080222 PCT/ GB2005/ 000488 1 CARTRI DGE FOR THE

PREPARATI ON OF BEVERAGES The present invention relates
W e008/08@2e1 ri dge for the preparation of bever apEFGRAWS/000488

in particular, to sealed 5 cartridges which are forned

fromsubstantially air- and | water-inperneable

materi als and which contain one or nore ingredients

for the preparation of beverages. It has previously

been proposed to seal beverage preparation

ingredients in individual air-inperneable 10 packages.

For exa@dRERIPGE! FORgEHEQ PREFPRABLON (OF aBEVERAGES

conmpacted ground coffee are known for use in certain

cof fee preparation machi nes which are generally

termed pespesssonvenathhneslatest he pr aductiodgef for the

coffee using these preparation machines the coffe
PrERr¥RF Hge Pg PrueEddeh arnds bPe‘Haﬁé:%ﬂﬁgﬁd@r %%qS%%eed
caﬁ?gﬁ&%éé passedatbosghnther £a0t h 408 ol 4Bl @td Vel Yang

ressures, thereby extracting the aronmatic
watetf eepeomséblaentsefiahst hedgmbuind cofiftesin congrodubere

. th f b . _Typically, h hi t
inpeqselLec e Eraus TP eaLly U Jcliges operate
prepar abEoPpreRehbises BEehherbyppecdeses idedl ewestage

date been relatively expensive since conponents of

PrERRTAREANNENIERERSNEE  Rel YRt ¥it O & iardl eeerecahy et
e ' d thec haghPressues;1dd containi

pa€§%§%587g§rrﬁégéﬁ?§'deschbé% g éhrtrﬁgéé forc?%eal%%ng
coppepaecdt gpound beféeagesewknotnoferates gitn acpriessureoffee

enerally in the range 0.7 to 2.0 x.105 Pa, wever N
Pr%ﬂ%raEé?ngﬂﬁgl?§sd%g?ﬁﬁear?oge&$§%##¥iﬁﬁﬁ%éggeeSpresso
maBheRaLat i @A tAACPIBEuELL oh Nef ComTEG als 0l i tikiséri al

market and is relatively expensive. Hence, there
prepanRhsor Fegbipefrehlbe 300fbeea coattriidfe ¥orPteed 1n a
br%&?ﬂ?rQﬁéﬁﬂegfaH&yﬁéég@QEgyeig'géég%d(%Héﬁégg@§eaggrtridge

everage preparation nmachine are suitable, in WO
at 20854080222 PCIh(BROS51008488hereby extracting the

aromatic coffee constituents from the ground coffee to

produce the coffee beverage. Typically, such machines
operate at a pressure of greater 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 there 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 is designed for use in a beverage preparation
machine for the commercial or industrial market and is
relatively expensive. Hence, there remains a requirement
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 donestic market in terns of
cost™ performance and reliability. Accordingly, the
w@e@sesi22i nvent i on provides a cartridge cont aP@i/GH2@8000488
or nore beverage ingredients and being formed 5 from
substantially air- and wateg-inpernmeable materials,
said cartridge conprising an inlet for the
i ntroduction of an aqueous nmediuminto the cartridge,
and an outlet for a beverage produced from said one
or nore beverage ingredients, wherein said cartridge
partonplrsesintahsef 6PMEGLaFOMBERAY A1) EETBF PhecoSt .
per?§¥%%§g8’aﬂﬁeEgi@aﬁ§iQt >ans for pFOd“C'”g the jet of
€ beveérage conprises an aperture in a beverage flow
pabbcbirdkhglyt hehienbetstatt heventlieh, prohadaet ar csedtridge
in that the cartridgg conpri ses one,or nore )
confReroBEopNE BFofeEEi BRYSaRIGr PATERESHIEi ALY PG PEhef ormed
fromo=BBSELHESAT O goptaghingathe- beyerag8Ll Lowapath=1lde
_m croscopi ¢ projections serve to Induce turbul ence in
saitheattoidof beveragenpgassi aglehr daghthheintowdoehdubn of
leading to.entrainne of r ntjt nal%g
an GERCORE, hRaRll SLPRTThe hale - IROE, A h vl sler 451 2
bevexafgpl produdldverymgeaddcbagaocer morkekbtoaruyas
. producabl e using an  aperture havi ng di nensi ons of
inggpptBRFfrat WPGTOI8 fith By CBr82Idth GPTRTpPESSHFENSt ks
prolildind RakerCORtEQAL BXRELLABN! §h8Pei18MBQLA fidad fow
conduits With the sane aperture size and pressure
prodesihgethenipborfckbrabervetogm produseEenan2spFheLone in a
Oor._nore,m Ccroscopi.c, proj ecti on c ris ibrils.
oevRredRn P ePg EhL Ratstesh Ehk PhT e e goElE: pit1et!
chaphofeet seasinogpetsesesurf-agedyer egupat skkedne or more
~ Alternatively, the one or nore mcroscopic
michPeFeRif oREOEBREIPEES3Fi BE. 1ThERBnE B oY Ot the
ape 3585589'EOHEQEEQEHOEﬁenﬁ¥vg§Q§Qdfi59nb§th30 rim of
the aperture. Alternatively, the one or nore
m Theswbpicspopjecpironschayndependef tonindeaef Avslpilence
in ¥%€299§&O§92§§VE§ZQQB%QQQQngé §ough the flow conduit
leading to entrainment of a larger guantity 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 rilos.

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

microscopic projections may depend from a surface of a
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3 conduit formng a portion of the beverage flow path.
The one or nore mcroscopic projections are
wpe@besekt y | ocated at an entrance to the fl oRCT/GB2005/000488
conduit. Alternatively, the one or nore mcroscopic
projections may be |ocated aj one or 5 nore positions
inaregion up to 30% along the length of the flow
conduit neasured from an upstream entrance. The
m croscopi ¢ projections have a height of 0.01 to 0.50
mm Preferably, the m croscopic projections have a
cohéight fofmongoat pogtiennhf mgeTh@VﬁréggséépMcpath The
roje Qns I 0
onr 8k efbty PR o g S Br o Bt oS  Chaya Y 108kted
att Bhcknessneé BOOGhéofDOWOCﬁﬁﬁuMbEEAEtetﬁaahhﬁlthehe one
m croscopi ¢ projections have a thickness of
Or THET & @%6%659@1&Br@&fﬂ%ﬁgnﬁava}ﬁa@@ éOP@ﬁﬁfiha&r 0&6 )
moz-2 goélgﬂ%nghhﬁ 5er?EShCHbaﬁby3bhea§@ﬁg %@%rQeEB%h of the
projections I1e in The generally flow direction.
flapecondei naypehaveed ﬁrossaseupsbnaamaeaareﬁce.4 to
0.7 gﬂﬂ..The 8erture nax LN hthe fo e oo
el ohtat BUCEPEEP50PTRESS Esgn? nay - f Gr ﬁe? Sorpr Ps81af®
0.beash. oneeEBkabl{or thai hiandsoepns Hoobjgenevaki hgva a
pressure reduction of the jet of beverage, whereby,
he%ﬁhﬁs%f 8 POfFBnPthé BR-1 east one air inlet is

;nc g%FgSEBEQC%ﬁ§O?§¥€£éﬁg ﬁéyathHrQ|EBXcQEess of

e at least one air inlet may be
O.plovod@d5dommstPeaﬁer@blyhethpemLqresc@pe0|pgenecﬁayns
The

e QTR LBChR B RPRYT o 0P A0 UL Ly Tl e
mi@fé@@bﬁﬂci?f@jEB€15h§Chaﬁ@easﬂﬁy&kn¥§b28@5b08@2&&
PCT/ GB2005/ 000488 4

The microscopic projections may have a length of up to
2.5 mm. This ig 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 elongated slot.

The insert may further comprise at least one inlet for
alr 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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The jet of beverage may inpinge a surface of the
di scharge spout between issuing fromthe aperture and
w@ziosisg21 he outlet. It will be understood thapChgBRV8/000488
term"cartridge" as 5 used herein is neant any
package, container, sachet or receptacle which
contains one or nore beverage ingredients in the
manner described. The cartridge may be rigid, sem -
rigid or flexible. The inlet and outlet of the
cartridge nmay- be open or require opening in use by,
f ofhexanpl of breperag 1Ay THEPERPEr pdg§Bréacehel pFkgent
;] [ Nt Al n I e a [ dient s
at B | GBo e e e P o e L e
exibengrage puodect may be, for exanple, one of coffee,
tea, chocol ate or a dairy-based beverage . inc|uding,
R i S (P 2 IR e R
use8rQupdin! eaf nbasedany phonhde, ThEnbaYAERGEshREEEbENt S
may be insoluble or soluble. Exanples include roast
recepbagtourdiciofpeeaingapne car PoWdebedeEhoeolAgECARENLS
. oup, _liqui 1.l k- _Rhas b bpna . qri v
in SR8 usnadh: fafehtPedrs Ths (THELPOS0e RALOBTLROLC D8R
rigfd@seri pléniblée Teensnlappend aundlet| ofertheandrtridge may”
equi valents wll be used to describﬁ?the rel ati ona

be et PHnFRGIEYSfRRETFRE bR FAR PhvehPFofitThHeS: t B RECINS -

" UPRET 2 2Pdi dhovwet "t rBdoeasiNal epleneheH! 8oR€ains one or
understood to refer to the cartridge (or other

more onpUaehys) 128rédl ¢nes nenkbhbbe | éarathenfeonathgeref od
into a beverage e ' ' bs e

vevifide T adEE Yo lin PRLEHA ] AR5RL0E, Y SURSEBH Lhample,

onepaftitcfifes, tappechoantatéovers daeterbasedpeetevady,

. to_relative positions nearer or further' froma %o

inclydingemiikof The RaVeFrdgelR9ReduartfoReYthe BBV %fﬁfér

grouhd@Nefcs ANd- QU 6F "1 8Rd: §9Ui ¥Rk ePtsehbl bERHSEHchOs may
describe the relational positioning of features of the

be NMEA0E5] 9802220 PCT] €B20B520NDa88inglude roast and ground

coffee, leaf tea, powdered chocolate and soup, liquid milk-
based beveragesg, carbonated drinks and concentrated fruit
Jjuices.

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 equivalehts 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. 1In additiom, the
terms “inner” and “outer” and equivalents will be used to

describe the relational positioning of features of the
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invention. The terns "inner" and "outer" and

equi val ents shoul d be understood to refer to relative
w@omsns@es in the cartridge (or other conponePtBB2005/000488

bei ng, respectively, nearer or further froma centre

or major axis X of the cartridge 1 5 (or other

conponent). Enbodi nents of the present invention wl|

now be described, by way of exanple only, with

reference to the acconpanying draw ngs, in which:

Figure 1 is cross-sectional drawi ng of an outer nenber
inygngfopi.r sThgngegeeond nerb6dieRent' susEré aphe ¢gelivedents

sh88§8”8e S%%Q's%gtd he! Dgraccey d&@@a‘t?v%“‘f;g@&%ﬁ%% din_the

I nvent I's a cross-sectional raw n
caﬁetadgeofortbehemtEDmpembatsOfbEuggrerés@b@mlwglqn nearer

| irected I indrical extension; Fi gure,
or; PUGLReY Srbice: GRBETar o FGI6F A*a8t & Prof et Ratbaidee 1
ogeggggrogoﬁbgﬂggt showing a slot; Figure 4 is a
perspective view rom above of the outer nmenber of

Fi giimeodimpnger ef5ths argeespedniveatipawwiidmraboPe of

deéﬁ%ﬁg&erb}{z%&?ure égﬁng'f' QBF&Xl L2 AN Leyerted to fthe

orirentatio Vi em1fron1above 0]
acoumpanyEﬁbedrawﬁngsguﬁa whlEhgure 7is a
Ccross-sectional draMAngFof an |gner nenber of the

firEtIBRBodi ABNFTBFScEFEFiagel 953K gHr 8tgaps Oyter member

ofp§R§Q€CBhMes¥b8ﬂBfé&ﬂbé@%&ﬁt%f EhéakEBﬁﬁge”E%B%rs@Eond
Figure 7; Figure 9 is a perspective vi ew from above of

embhélmﬁnérbemﬁqbéccgrdﬁngut@ Thenpaasenteinggntion;
orLEBLILLOD 1F gucsgld Lace;Blan agbhomatous: sy o

theCGH6B820R6MBAR4 88 FﬁgErgunesh$wnﬁgaaﬁrQﬁ&a&dayldﬁabcted
oy 1B 080T LhEEhERL

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 isg a plan view from above of the inner member

of Figure 7;
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enbodi nent of cartridge in an assenbl ed condition;

Figure 12 is a cross-sectional drawi ng of an inner
woreovhes020f t he second enbodi ment of cartri dge BCT/OBRG08GO0488

to 5 the present invention; Figure 13 is a

cross-sectional drawi ng of a detail of the inner

menber of Figure 12 showi ng an aperture; Figure 14 is

a perspective view from above of the inner nenber of

Figure 12; 10 Figure 15 is a perspective view from

above of the inner nenber of Figure 12 in an inverted

or Féataei &a; 1Fi gurzos6-Eechnonhér deppsadsedt tbgalfirst

dr,awi ng of. the, _i.nner . e hqur L Flgure 17
eribfGRILRY OF LaZeraRaE aMaarnge Srranatn St gl oy
t heiguper 1oeiber efroEkgueetidnahodiragian aifr ani dhekr
igure 18 is a cross-sectional drawi ng of the second

Fi g
menBghoRf rERE §ECER FTBGEINRNANCAsSERbIF edI80RGFPIEATRS tO

theFbOHEENLY  h$epk9Ss Sectional drawing of an outer
menber 20 of third and fourth enbodi nents of

caFtgitdgel3t he Bogrphs-eabbipneht dbeiwaggacfordiagatid of

the present invention; Figure 20 is_a cross-sectiona
the g BR R G BP S " dBEar R OBF® Re 0aeaPInelioaP oot rgur e 19
shewyngeansi Avaedbyrdpeectied veypli Adbmcabo@xt efisitbe; inner
25 Figure 21 is a plan view from above of the outer
memh@ﬁb@g FeEUFPghiFé 19; Figure 22 is a perspective view
fr9ﬂ§398V§50§stQ?p@%gﬁéctﬂggbgﬁegffEb&uégo%%;OE'QH%einner
23 15 a perspective view from above of the outer 30
membenbef 8figEirguié 18 kn anvenvedt edienteftiati;on; WO
20@5/0802 2 PCT/GBg 05/ 000488_ 7 Figu&e 24 s a the
cr bEUEECEPongl 2BPEAF g hP RN P RREP  heRbar 18P Phe

innkhi hempaROdENMEAGURE caktri dge;

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

Figure 18 1s 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 ig 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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Figure 25 is a plan view from above of the inner
menber of Figure 24; 5 Figure 26 is a cross-sectional
waele@diosig2nf a detail of the inner nenber of FPQUGB2M®4/000488
showi ng an in-turned upper rim Figure 27 is a
perspective view from above-,of the inner menber of
Figure 24; 10 Figure 28 is a perspective view from
above of the inner nenber of Figure 24 in an inverted
orientation; Figure 29 is a cross-sectional draw ng of
the third enbodinent of cartridge in an assenbl ed
coRdbuiren24 Eisgar €r36siseatéppad- dewilogalotd eanilngest
n_inpe 5 er . our:t ient of
mem%%%t??dég% ﬁggg?eegggggmgn%lgﬁ %F%&nggﬁﬁabove of the
i nrRegumrenber isoh bilgur €13%; fEbguea@od32 o€ aheerispect imgeber
vi ew from above of the inner nenber of Figure 30; 20
of Figure 3%/is a perspective view from above of the
| NPeLuBeaRer sOL EirgHEEs30thBnal BRKGALEd Of keRkabHaNor
Figure 34 is a cross-sectional drawng of the fourth
theehbodirnertbefr cdr Fipgdge RA shoassenbhedncsngineidorpper
mEigure 35 is a schematic perspective view of a portion
25 of the cartridge showi ng an aperture for producing
a fetuek 2beveragperapdcEigareid@ Fgom abherBabifcthe inner
erspective view of a portion of the cartridge
memgﬁémPﬁgFﬂﬁérépéﬁﬁure of Figure 35 in an alternative
'gggaggﬁgeﬁb-i§0a¥§%gggé69§9é28 BGTEEB20QBL0Q0488: n8 ASner

In Figure [

ri

i
e cartridge 1 generally
membenprEs&sgameo@teinnenbénve@rtad pnaentmenber 3 and a

| aminate 5y The out ef MEmREr 2.1 A0Sl IBMET 3200 g
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 pergpective 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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5 are assenbled to formthe cartridge 1 which has an 5
interior 120 for containing one or nore beverage
wo pgsesiizent s, an inlet 121, an outlet 122 and BCT/GB2005/000488
beverage flow path linking the inlet 121 to the
outlet 122 and which passesgthrough the interior 120.
The inlet 121 and outlet 122 are initially seal ed by
the laminate 5 and are opened in 10 use by piercing or
cutting of the lamnate 5. The beverage flow path is
defined by spatial inter-rel ationships between the
out &s mbeber i2, Fiignee Adnbshe3cangridgenat egeagally
di scussed_bel ow. r._cqgnpgnen i.onal e
ol R HaRa " RUHE CRPEFFage 2 choptanefBRLPRazY B0
lamihbtbesdeshei bederlbefibetrher hehew mAmbersB wedsilaminate

of cartridge 1 not according to . the _inyention but
5 ﬁﬁ?cﬁsﬁFWPgEQ HQSéPFWeHhFoFaEEER&96uﬂdWﬁﬁﬁ%p%@@saPs
infBoWALI Aob guredchehOnkhg She Bir sbreebaieragk the

cartridge 1 is particularly designed for usein 20
indrspgémsing Bhl toled pRdduensosBidhtas2Roast andeyesase flow

o= g8 07 P381 “BRa i CRE GORFOyBPE] BRE ke dP PRI DETAe

pafB¥sbehusagdhwhb ahhefiopr oduct sTheChnastchacobatieputlet
coffee, tea, _sweeteners, cordials, flavourings,

123 agRofPéthaddvagealef| Rvotingdlamiraters ppg prpuresged in

usé959sg§§rc§ﬁ508§ @ﬂgtgﬁﬁsgftﬁheAﬁa%ﬁﬁaQ% seefnkr everage
Figure 5 the overall shape of the cartridge 1 is
flgenperahl ysciefdhed by dbstishapedew-tiklehéonghidmst between

of the cartridge 1.being significantl r.eat er _t han
th?tguESFgW?mgﬂ?ngyo%ngffsmﬁmgggsgsapﬁr%ﬁg n?%% Cefitr e
dietukhed3Beduiver canaketoaposbane mByFoguienil 1Ty pecahkyuded
~ the overall _ dianmeter_ of the outer nmenmber 2_is 74.5 nmm,
inghhrafartRédwD 200510B02223PETLEBF065/ 6600881 e described

Fu¥gERl Lohgl,ght is 16 nm 3mm Typically the vol unme of
ut%e ca?tr?dge 1 when assenbled is 30.2 mM 20% The

out ar frerbeve2sgenepdl tyrcompgesésnatbewtoshapgdto the
invention but which will be described for background
purposes ig 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, squashes, sauces and desserts.

As can be seen from Figure 5, the overall 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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shell 10 having a curved annular wall 13, a closed top
11 5 and an open bottom 12. The di aneter of the outer
woreebes0222 i s smaller at the top 11 conpared tRCT/G82005/000488

di aneter at the bottom 12, resulting froma flaring

of the annular wall 13 as ope traverses fromthe

closed top 11 to the open bottom 12. The annul ar wall

13 and cl osed bottom 11 together define a 10

receptacle having an interior 34. A hollow inwardly

directed cylindrical extension 18 is provided in the
oveclaéée@etim@tliscéﬁt med +@mnt.h & yipajcerd Lax itsieX volagnarmfe the

Car%%%%é%% shown i_n Hggg%_Z the cylindri.cal extension

i snaaftepp prg?lle havi ng flrst second

andhi5 duftierd me@iblelrons gkde r2Q 1gnd cbriEee fa rtﬁ:twlpwaipaﬁ
19 is right «circular. cylindrical. The second portion

shedd {9 PR ScohryEd FRSHASe vadd IS i Anarl@sed top 11
andtQBeB n.E%%t ﬁfﬁQ P '%.an%%g&so%nQ%%e dﬂéy“member 2 is

circu ar cylinder an |s cl ose | ower face
smallerThe dihamsoer 10f comeafriedstto $@@oddamatanuaujuﬂé bottom

portl n.19 O and 1 i,ncre al creas ch

2, P REe IR o avet & GPHrRE G P PR IaE SRdiod e one

trad@e:é@@s ES-onS tORE c1blk@eees 1f1r em B:Ih% openlbdt@drhaz. The
cl osed | ower face 31 of the cyllndrlcal extensi on 18.

annpplggneiedll y 3h6110z 6APEE s keHI@ET 11320Ps thermsle foma Fe
recgékggqu %k1 tg Slgge}cht suhe junction 25 between
t n

e second a portions 20 and 21. An outwardly
eerhdﬂﬂgmsh@mb@dﬂySalm&ct@dneglundmhealo@mmenﬁwmmﬂiQis

POk Herdar 3951 GrRESH EBRondary VP 78 EBSaIFT @i X-

As hbeeabnbal yWahbwh3 180 rFagulre def ihe aflandHiaall aékension
30 formng a mani fold 16 between the secondary wall 15

18 gaRPEREcSaAnstaPPRal Prefilehdavanef digsie passes and
thlgggggg%;%%s“@g%%/ 930223 | P@E %9%@ g%%%%n 1Q ig right

érence 6f the outer series of
cir&ﬁlaareyﬂnnﬂmdedllnThhes&nanapowahbnlaol&weﬁrws&b—the

congggaeghq§ﬁé%etgngrgglqgw rdly ga UId Co @ﬁ¥¥ portlon

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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mani fold 16 and the interior 34 of the outer nenber 2.

As 5 shown in Figure 3, the slots 17 conprise vertica
w@kios®si2ez t he annul ar wall 13. Between 20 andP@DGBR@5900488

are provided. |In the enbodi mrent shown thirty-seven

slots 17 are provided generqhly equi-spaced around

the circunference of the manifold 16. The slots 17 are

preferably between 1.4 and 1.8 10 mmin |ength.

Typically the length of each slot is 1.6 nm

representing 10% of the overall height of the outer
cigswpderenceTiad il pudfereMsmbsion i P Fatiesh of 2Slelrl 17

ar hé @;ldﬁd-r%ﬂ'{ Q%leé an&ﬁg%ﬁ"“%tﬂ QT3 SAGAL ShAl S 1 alifold

'S sufficiently narrow
16ptevgnbvum@ e raage 1y iy rcetinentis-qrassl igptween the

t her et hrou o the manifold 16 either duri
ma&%ﬁ’j %rﬁi J&tﬁ AT STH% 3&15#0&?‘62639%8? 51}@,{@%61{ - BS
sh‘b% Qut e IR, 21t <1tde per iRReIA L e M erslits in

member 2. A cyli'ndrical wall 27 is provided, as nost
thel eaniaghoidd 1i 3R glred ueenw?ile lRIRD “defdlindss tawe ipnerided.
th| d.partitions t I
e e R

ge@glriands @ajul\h@}jac%ﬂ Ra i lcose ¢ itepett drage: & & i loh
is formed on_a pl.ane perpendlcular tQ the major axis

magadolgh 1gperf i ténd 2§ €0 BRIeH Rzt Il:’ettﬁ‘@%t]to‘]maﬂi 1.8
mmOfi nt Ii%n%%hOUt'I‘%/&n'E%'m%r the Hé%g‘t‘ﬂ & %’&%’Tp%rloz@ is 1.6 mm

communi Cates with thé nmanifold 16 via two slots 30 as
re@h@mmtnnlq durse of. thal mﬁr@tlllvéi%lgfttemﬁe@ha)mtaﬂw member

f r Ry he,us t nuni_c bet

ngﬁ f O %E%B (?atcﬁle Sﬁ%tegsc e %6%5 ?I‘%{)‘\/\Bfegr1 Ehd

Typﬁctaneyouﬂ:\mr dliyitextognadiang shoil der 033 msn. Meviwietth of
with an outwardly extending flange 35 which extends WO

the08aPe803T2 IPCHUERASOSPE00488 TPY F6r PERISaRN dhsy heyerage
1n§9@dg@h9r @é%%l%g‘E%%&%%%&%ub@ei%k%nQ%EB%aﬂ¥¥%fﬁ‘Méﬁélther

of between 2 and A portion of the flange 35 is
duemharg@@rﬁgef@mnu@.W@ﬁdle 24 by which the outer nenber

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
ig 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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2 may be held. The handle 24 is provided with an
upturned 5 rim25 to inprove grip. The outer nenber 2
w0 g00k0802221 as a single integral piece from hiBgtI/GB2005/000488
density pol yet hyl ene, pol ypropyl ene, polystyrene,
pol yester, or a lam nate of two or nore of these
materials. A suitable polypropylene is the range of
pol ynmers available 10 from DSM UK Li mted (Redditch
Uni ted Kingdon). The outer nenber nmay be opaque,
transparent or translucent. The manufacturing process
L ¢} @ty obo nblud dhaner Taels nherTYibhbet 18 bBeshbange 35

ParyeT ;
hagd! a% etk thk??g\géen 2 End oE ﬁg@&ﬁoﬂr??‘zaﬁé Aﬁﬂ?gnge

rdly extending cyl i ndri unne
3 918j Drer@XdBged pas sesrihhs oughdidex 4 cleptwiei oh the ouber member
menber 3 as_shown in Figure 7. As best _shown in Figure

2 gay Hee it ar T diendhS LondF i RESVEMEOUYEF R r #Th BRTRRRed
i@ Jnes SfelQENgd by ten equi-spaced radial
spokes 53. "The inner hub 52 is integral 20 with and
ext iz dwiorr tthemeyt | 2di ¢ chbredinet A0simglerantepral piece
apertures.55 are forned in the annular frane 41
e T e T i L G oS AONe R BBTE, Betgrerne.
pdiydde=anntt st 1dmbnEt4losocds ¢ moverof hehésbtmatenhals.
apertures 55. The filter is preferably made froma
A fatidraal e R epighe et 1950 ke redER, OF PO bXERPF ed g 1lable

fr@ﬁ]‘ﬂmeﬁﬂ(fﬁﬂﬁ&é@t ?Eﬁé&’éiitoéh, p@lly@é& eﬁin@@rﬁf . The outer

materi als which may be used I nclude a
mandiesr -mamp ereeaid@ue el t vhosparemt er¥ at yagsathicagt a The

|l ul osi terial i Si ) fib .
R v KAgRTOCT TS niy B St Ked WHEHFF br os. of
pol Yo pyhiesie, metb ool yVaayshehh ofh deineéors to 10,

pol yet hyl ene. The incorporation_ of these glastic ,
CoFmierg e S AT ceTIIE obt ARt R riUnWEF 2805708823

oy IGHSE: éﬁ%?n“%ﬁgﬂ%z ASRdess Lhes cel Jul osd ¢ Bb &l alne

heat - seal a ilter 4 may al'so be treated or
ceguatee b i tthe al metie rmerthbevhi £ ha s sshaat | vrat Bigbye heat

and/Aosr l?ersetsss roewr?oirtl :Eglinge ¢ ,n t ee Saeﬁaxllu ar frame 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 disposed 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



10

15

20

25

30

to the annular frame 41 in this way. 5 As shown in the
cross-sectional profile of Figure 7, the inner hub 52
w0 g00508ee2d at a | ower position than the out ePCT/GBR®E/000488
resulting in the annular frane 41 having a sl oping
| ower profile. The upper surface of each spoke 53 is
provided with an 10 upstanding web 54 which divides a
voi d space above the annular frane 41 into a
plurality of passages 57. Each passage 57 is bounded
on either side by a web 54 and on a |ower face by the
refriddmy the Thel babsagesnaZerkabndedr oped hableut €her fmlter 4

51 ly towards, and into. the 15 . . .
ey A e e 95 o e PR Sk dTHAD Byiehets
adtdiRBte®Xby eddt eSn@f o heraebsrddso Thiga €yl t NdehCBE sealed

funnel 40 conprises an outer tube 42 surrounding an
tq e ansekar gerapoutl 480 FRESoUR%r tube 42 forns the

ext écgh§wntﬁ§ € é!@géégageéyfgﬁ l4§rofyfe2 f Figure 7,
4

di scharge spout is Jjoined to the outer tube 427 at
tian inpperh@ndsofis hboddisefiangea shouer 430 byt heanshafl ahe

annul ar flange 47..The, di schar ge out 43 ¢ i ses
oEE R %% SNt BBl ehk® aR A BonATS st bohay TR
sltdt?ir%oelr{bvﬁgls Phopfidhe passages 57 and an outlet 44

at a 1Tower end through which 25 the géepared bever age

i s diehored $WEPReE cap orcht fePke retebt dorevidpd with an

[ iy i r - ic rtign
oGP RS vh SOIPL SE08 VS8 B R0L RbeRel th
ardravierr ehchmd el ciht oida | glahrpbi ty oot 58asmyghaveé’7a Each

slight taper such that it,pnarrows.towards the_out| et
PRI The 7 R TACONTRaFL PRPE- T Ui° 48" hel Pelt 57 cRAneP =
1Reverage fgpmnd hei passages e doxBsd re$ tR€end from the
outlet-44 w thout inducing WO 2005/080222

OWREH GER005! 0DU48rd By t bpharénceaRd Phen begepageheAn
o S 6oLy 1 11000, 508,68 DOIALET 0k e
extthenti 1 icewf ef erice wébshe4cyl i ndri cal

The cylindrical 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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funnel 40. The support webs 49 define channels 50 5

t her ebet ween. The upper edges of the support webs 49
wa@e@s/oseyel with one another and perpendi cul arPE€DGBRE®5/000488

maj or axis X. The inner nenber 3 may be forned as a

single integral piece fron199|ypropy|ene or a simlar

materi al as described 10 above and by injection

nmoul ding in the sane manner as the outer nenber 2.

Alternatively, the inner nmenber 3 and/or the outer

menber 2 may be nmade from a bi odegradabl e pol yner.
tuptaneres: wf tshe tlabverage er i B supmet usler teoe adBibtlee frusto-

pal yet hyl ene (for 15 exa e, SPI.T supplied b
Ao A e 2o B SR EE TR PR R MRy 22
e i0degradahl &, pok Vst ef i AEhterdA0s SX armd ecy BAKGE0051

suppl'i ed by Synphony Environnental), poly lactic

fragieds {PLA Buppirelby Cabpgi4d &8s othanushy, S0
st arch- based Ly I ri i .
U SAEd PRy SRLLY one e Luptives, 200 0 axe
1dwayers,tla drig sdndalyer and pduwemdionbad o seltondajayeaxis
of cast pol ypropylene. The alum niumlayer is between
X.0.02 and 0.07 nmin thickness. The cast pol ypropyl ene

| ayeind s et WestniPeP£25 ARd B 065r-han 2551 & shhgkaesstegral

I'n one enmbodinent the alumniumlayer is 0,06 mmand
pitdre golyproplyenecy byee 05 D. OPBL AT tHreRr1ghj s described

| ami nate .i.s particul arl vant age It Lg
abroé’se! sat%cﬁcb@/ tjgn Ur %%Ig fa%??%b sfg}gngllLII %/ Q%gé amér?lglgea?t Q%’ hghe
odtam nadnbr may be pre-cut to the correct size and

shape and 30 subsequent|y transferred to.the ssenblgr

st atlGP R THes 1 pr oditret HRET i HRTREY hod Wrifer F nght

méﬁﬁgfwjiﬁ%? BZW§§Q&GP£&M,aVEig@Q?£Q§Qgﬁé polymer. Examples
PCT/ GB2005/ 000488 14 the lamnate 5 is particularly

ofineluitmahtedna e med bk ngnc ederdegandiabi e pateetaysenay (for
oBBAIEY 15 BRI B D, oFH RO
Borehamwood, United Kingdom), biodegradable polyester amide
(for example, BAK 1095 supplied by Symphony Environmental),
poly lactic 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
resistance to curling during assembly. As a result the
laminate 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. Consequently,
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Rol | |am nate stock may be used instead of die cut

stock. 5 The cartridge 1 nmay be closed by a rigid or
waeews/sizgi d |id instead of a flexible | am nat BCT/GB2005/000488

Assenbly of the cartridge 1 involves the follow ng

steps: a) the inner nmenber 3.i,s inserted into the

outer 10 nenber 2; b) the fitfter 4 is cut to shape

and placed onto the inner nenber 3 so to be received

over the cylindrical funnel 40 and cone to rest

agai nst the annular frame 41; 15 c) the inner nmenber
thy leutietateenbel s Zpandiful 42ty dwehl espbtaédtbywelding. Other

ultrasonic we|ldjng; d). the cartri 1l is filled. with
Ll 3oom vel dl gL 9 L SR L9 Aot Bol Ll o oo
PH b/%w‘ﬁ/ peed por 1he: Qui féearpﬁpeelsnab- a1dRidbesgrst epsiMbtes .

e discussed in greater detai el ow. The outer

Rofdnf@minatse o3t ek anay et hsedhelnpenadorf ofigaocut stock.
diregted u rds. The_inner r i s i ns q. .
! LR8BS IBI0E 0 &S 1heR LoELhPdrisia

lirceceistathd asf aa | Poseiblé lambmaexi al extension 14 at
top 11 of the 25 cartridge_1. The cylindrica

ext RSP oF the oufefldgenbetnvOi¥es thpefehhpving

Sggﬁgg received in the upper portion of the cylindrical
fdnnel 40 of the inner nenber 3. The third portion 21
of tdhe cythendinmat eemedsi dnidsinseseadetntnsheeother
cylindrical .funnel 40 with the closed | ower face 30 31
of the cQT?WQﬁ?ca1 extensi on 18 bearing agai nst the
support wehs #01 odrtheids neer , toeshepe Sandhel dcéd edndo the
is then WO 2005/ 080222 PCT/ GB2005/ 000488 15 pl aced
over the HHIEF HERBRF 3 IRCH thatreRel et @YShatlfi al

contacts &g gppukal Fimmol. 4 AahtE880NES Wekdi A8ainst the
process I's then used to join the filter 4 to the
i nner nmerdberulZzantrame 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 outer
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 member 3. The filter 4 is then
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at the same tine, and in the sane process step, the
inner 5 menber 3 to the outer nenber 2. The inner
woreeobes022 and filter 4 are wel ded around t he PCI/6B2005/00488
51. The inner nenber 3 and outer nenber 2 are joined
by neans of weld Ilines aro the outer rim51 and
al so the upper edges of the bs 54. 10 As shown nost
clearly in Figure 11, the outer nenber 2 and inner
menber 3 when joi ned together define a void space 130
in the interior 120 bel ow the annul ar flange 41 and
pl &xé&e€r boert haecyhingar meaibefrurineiuctl tivaite i heoring teer material

filtration chanber. The f||trat| chanber
copaashgesNs72RPNET F4T d -andt U, aeﬁéalng process

is Sﬁﬁ%%aﬁggdbléot Beifi kiR Maper 4 tU‘Q;HCé |1t1frp'§ri @kmber 3 and
130 contains the one or nore beverage

at | ngeedamﬂt §£ip@0. afide iondhsr swvice FOFESEyStathgtdlf i er

pac e ﬂltrau
meé%@?e?eg %F %ﬁ rgbgtfhe |ngred|e§{lﬁgg?§%%ég %fd
fi1easgt 42Qréndzegﬁi@d1@rmfrfcfe:}m duaafr trdm Slhe Tensirmemnf
packi ng of the beverage ingredients |n the filt atlo

megharbadr 2890 OFEF HECTREY &d HE d&dintes Pyyisada | e
11 Akl clat:g{lﬁgl ¢off %%t%rro%(frt 51t hed iditdAatden L@t%@%dges of

contains between 5.0 and 10.2 grans of roast and
thgrweahd Eeffee inafiltration bed of thickness 25 of

typlcal ti.Qn t
COﬂ%ﬁlﬁ W@ BP %D gg%%ggéHn Jgéﬁgﬁkg%%£%>&ﬁ%§%éﬂﬁér 2
anar @ﬁhﬁr”ﬂﬁéﬂ@e& W thdh kel rdad &fdgHtkﬂa?cO deff iaied emwainy space

i nduci ng turbul ence and breaklng do de 05|ts of
13 aev@r s§e |lﬁ§|eéd10éﬁnt1§ MdReIRy th

exgggIgg Lam leirﬁflg:glh%rﬁ{él w Jkﬂ&khef&uﬁsﬁra rjF_F-iL"Mation
formn 126 around the periphery of the

chhmbemat @he tfd 1WD=2005/ G802%%PCR (GRRODF/004Es Jb above
crpORg e, ANt 8.0 Lo, Lhe L otele s 1368 860 paper .

ext epnded i@ 1$8alort Reand N @ doagaimsttidenovwer more
be\efgggggf ;Ltng?:e 1|elnr’]cdsrl2coa0| V’\I@J:!Lel ozn7e or more beverage
ingredients are packed into the filtration chamber 130. For
a filtered style beverage the ingredient is typically roast
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 wmixing 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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of the inlet chanber 26. Further, a weld 125 is forned

5 between the lamnate 5 and the | ower edge of the
wooeisnsebe 42 of the cylindrical funnel 40. A¢EGB2005/000488

lam nate 5 fornms the |ower wall of the filtration

chanber 130 and al so seal s tgg i nl et chanber 26 and

cylindrical funnel 40. However, a small gap 123

exi sts prior to dispensation between the lam nate 5 10

and the | ower edge of the discharge spout 43. A

variety of welding nethods nmay be used, such as heat
joand tilet Nasdmiate vieldd nghe depeedi sigr bace hef neher patwardly

characterjstics of t | am 5. Ad I
e R o A T SIS B wath TheET e UaTers nBthbs the
ladidRd o ke dpninat a1 e NOBge NBADERe SciBindLLaBYU wall 27

froma material of relative rigidity, such as

of pshgpriopydterrdianizes Rh, Twethehera nepbérlasf b8 nformed

bel O, REQU NG ARINCT: LI 26l &1 40-K0ERL NSe | AL NBLECD tube
and outér "nenber Spaced apar en The cartridge

42| &fcame essethddicZ0 fenpeef40 r edThdal attheacar 5r Edges lthe

is subjected to a , conpressive |oad of between 130 d
LowgEN AT sk, CHRe Lt o5t Ve TBPEE Bi0 10 pFEQeriEals the

int B¢ cahHdged aldd ng, 1 undef ci Nt enRabl PLeSSHblsRELONa small
and al so serves to squeeze the inner nenber 3 and
gJapuilés eerisdrs Drisyettrerdiapersahtor deePBeehathe hbaminate 5
Lnternal _dimensi ons: of, pass tu '
am?ht(ac%ga?tor"‘fed'ﬁgee earcéf &lk)lfgdé Jan%ﬁ%\%%%l @?‘é@gﬁghg%egﬁﬁﬁay of
we pHa S8 hiesaiddn nofy tihe wasd | | slgeh las Toeaseatideultrasonic
cartridge 1 it is first inserted. into a beverage
we heldnar atieRe A R drite tTREF iRt & SR EITT AFS 36 the
1amt44:8ke sopened by piercing nenbers of the beverage
preparati on machi ne which perforate and fold back the
WO 2005/M8QrE2:sRAGT/ GBRD05L0904881ba7 } aspaas eostwagn the

ou USSP Yoo L e UMl LSS 3,
fotfikeet feldamemadtenial Pf essluieivd bedieeny 0. dudhOabar
polvypropylene. 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 sgueeze 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 piercing members of the beverage

preparation machine which perforate and fold back the
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(10-200 KPa) . Fromthere the water is directed to

flow 5 through the slots 30 and round the manifold 16
waeasiosize2z t he filtration chanber 130 of the cBeT/GBR@S/000488

1 through the plurality of slots 17. The water is

forced radially inwardly th%gugh the filtration

chanmber 130 and m xes with the beverage ingredients

200 contained therein. The water 10 is at the sane

time forced upwardly through the beverage

i ngredi ents. The beverage forned by passage of the
1am@mete Bhr@@ghqm@@uﬁemEKﬁgmhiﬁ@mmﬁaﬁﬁﬁ wakses widengh

| ter d filtratjon 2 rtures |nt
produle EPkste L LatiAddl CRAMSE Obe el o1 into
thseahibg @hatnlb@xf i2let ert 4 Gudrdihiee 15 spokesed30 and thebar
meldin%Epf the rim51 with the outer nenber 2 ensures

(19 haP Ot KBpe -ar §1e8 hge Ghe WaeanP af1re¢tra pevef
thxg@ﬁasoaoésab rO%h Ade ){Tddﬂc?rth e ASVer gesddiehto the

wnwar dl'y al ong t radi a passages 57 torned
fibetaeéont krhamlax 34 candt ttreougprthied®® bpem ogsh 56hand

f 0. Th
DL RS e e rdnel 3 50 HAEEH The SUpPIIe Wbl ond
1inwoMa 1{he nehosieharge sﬂqmﬂra%k&dro dreniestt | 830 4ﬁq&hﬁi>ees§ heith
beverage is discharged into a receptacle such as

the upevPraper ABEY ediies tse vt goTHras tt'rW%%hu n“éhe water
1sC§@thﬁe§ m%stﬁﬂl g%?§%%9q¥£roudﬁ}mh AP the beverage

resse air is trldge 1 at
1ng1h@deadxt@f t Maedibepensgye ychendd by Ipsdsaue dhethe water
remyj %%f evera e into the receptacle.
of

A
thigiig BN PP e 1E LIRS R bhe ilter 4

and WeNnti-ar 1Wnl hpeew e descrihed whd hhdedeence7 tDying above
Figures 12 30 to 18. The second version of the

thegropidge fregepdrti dicarispided gfh‘édtlﬂ%rfiﬂs‘émrn‘l onto the
eo SRS AR CaRE R B 01 e 10, 20 9EC02°
merhbeirs 2desistaklse tha tprudouce are ey eslage: haitrogitas fand mll
eIt LR UDbL 25 krown 25 3 cram... NIy, of Jhe

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 support webs 47 and
down the discharge spout 43 to the outlet 44 where the
beverage i1s 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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1 are the sane as in the first version and |ike
nunerals 5 have been used to reference |ike features.
wo pooshg02edl | owi ng  description the differencesPOEGHR@®E/000488

the first and second versions will be discussed.
Conmon features which functigg in the sane manner
will not be discussed in detail. The outer nenber 2 is

of the sane construction as in 10 the first version
of cartridge 1 and as shown in Figures 1 to 6. The
annul ar frame 41 of the inner nenber 3.is the sane

asj Fopfie FRdsIRAY sittigeorhereiltets4irsianbpeste Bﬁoduce

a ﬁ@@efggéﬂﬁwl &&aéftelﬁyvgubﬁbssfkhsfqﬁt Na_crema.
apertures 15 55. The outer tube 42 of the cy rical

Mafiynogl t49 f@awumfsznfknﬁew$ﬁc¢n@ever$1®heoé ahe gartridge

nb f diff . h h
L FHROFPRerBE 2 pr i NS UG VETST O" COMphrEa TOTERE®

ha®rel BEeMEiSERN .t A Stdhdd Higer eedburébe dhsehar g81lowing
spout 43 is provided wth a partition 65 which 20
deggr tRBsCPpaihanali ifipnancen serlareen speit f43SEr spflt Recond

ve%é’ﬂn‘?g w:f‘fl -Uée cﬁas!’c,ld é)cp GStftgrgrhgﬁ f@a@ufé’gn&lhg.gﬁ functlon

everage spraying or s ing as It exits
indtkehaage spnukﬂA&quumoqnbéldeswms$®é ﬂnsdhaagé
rlses as

spout 43 is also different te

P orhe couk B AT o wot | i G e Siser Bt Rffore in
th&Ngi pEt thextdibke 4F AddMmbde i 5 Providesnopst andrigures 1

fromthe annul ar flange 47 joining the outer tube 42

Lote-the dlscharge spout 43. The r|n167 surrounds t he
i nl g 4 n
annﬁ*ar c anna %? e?&bgﬁét eérlﬁ? ﬂﬁét g the same
aspont tha Hf ridte vautserort ubea o, Thefxlmeﬁ74|sspdmspdedd on
wth an inwardly directed shoul der 68. At_one point
thd SHRGLTD SO0SDE00 5P FET/ BOH0S DooaRet L 16 Ehooh epertures
55Ci TRANEQF £RCQ Be te dit MY &Pl AREFridiEe FEnh81PLOViHedlso
in the formof a slot which extends froman upper edge

as opeferen GIOMEVEpoitiietmrafitat | jupeepwf héifégepneges in the
co}lg’g’rﬁggyélqe f 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 also different 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 surroundsg 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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68 as nost clearly shown in Figures 12 and 13. The
slot has 5 a width of 0.64 mm According to the
w@e@sesi2i nventi on and as shown schenati cal | yPETIGB2005/000488
Figures 35 and 36, the aperture 70 is provided with a
one or nore mcroscopic projggtions 150 which inpinge
on the flow of fluid through the aperture 70. 10 In
the figures the projections 150 are shown on an
enlarged scale for illustrative purposes. In Figure
35 the projection 150 is in the formof a U shaped
the | di mhithersntecatfedhat rtilve 6 7uEst reammtame aht el g Garefided

. the conduit _152 i medi at el r di th .
in Y THT S Pr SHConE AT S TS (e SRR Thoge oF
rith €7 oidey g@&ﬁtn&a@gﬁhaﬁlh@f HeQ@rw afhd Heevebnsifii thd 5&houlder

The rib 150 projects into the conduit by a distance h
68 &S SMR FheRFgir €h9Yn THe FIGMTSR 15 B the: T Pt has

5 &gﬁ%%Q%ﬁ HM:1,0.0:.50 nm depending on the effect desired
on e passing beverage. Preferably, the height, his

Oh09§ﬂﬁximng.té nime Phresent I50rdrasicen 'and ckpeslsown | n
the direction of flow qf 0.0 t.g 0.50 mm de din
SCRATATAS ol 1 EotD GeSHTeT o At pvsi Shy Haver aas 70 LAY
pré¥ed&d apl ¥n hhenkhicgkies®s milcrdcsdbiie tord; &6 s Mg e

preferably, the thickness, t is 0.08 nmm 25 Mre than
whirle iMbimag be phevifdedy. ofhd lyishdpgerydh g aperture 70.

repl ace tywori : : [ e Ul
R g
scfﬂéﬂf?ftylmﬁstkbbika@um@pdaBJNﬂnHHﬁghE&(ﬁ@ tie projection
ength of the flow_ conduit 152. Preferabl) he ribs
15%rl%tﬂ%rt$?o%85Pi8ﬁé?'EV@@%? sﬁ%Q(ﬁQ&Ehoy% i%@?%%g at the
upSEASH | igc 3a¢-ef 1Bhe Jdrerich inddie: 130w Hesdilhte1p2
nmeasured fromthe upstreamentrance 154. WO

proeodimsoRe POFrEBZE05/0000488 2P aierdrifgpeone side of
cnBLERLL I S0, TR 0 k5 20 cofounelscomgirr
corsdoin i3e Fi guee r36G, itslte 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 ig 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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projections may conprise a series of ribs running
along the 5 flow conduit 152  The ribs nmay be
wa@reoaiogze2 or convol uted. The ribs may have a he¢bB2@6/000488
0.001 mMmto 0.50 mm depending on the effect desired
on the passing beverage. Prefgrably, the height, his
0.09 to 0.11 mm The ribs may have a length of 0.2 to
2.50 nm Alternatively, the ribs nmay be transverse 10
or at an angle to the flow direction. In a
non-illustrated enbodinent, the projections may take
t he Jror mofmdae r srof ectiibnil §58xmedvdibsy faahachetna | s
of the conduit_152_ipto the w.conduit 152
dowi St TR i e y1‘,5%hgfp%ﬁe@?%ﬁgk%ay%t'ake the form of
norg, ganefiadr shbagemehtegakashbives inl5 iFhere 36, the
proj ections 150 may be reqgularly arranged and spaced
PraedERpt YPAIFaRgEdSangd SFECEE. OFhé 10 RETH OB g the
£1d¢ QARG from t?ﬁesil%snﬁ%?r bal srand JHt the &3k 1uted.
process as the flow conduit 152, for éxanple during
Therouilsh ey draveyabkefightredfabt €01t e fiow cohdui tdergnding

2Q by treat nent ste ch_as ablation, mlli
on FRIRRI o GIoS Lhe st 206 BRoFRa ST b0 e rerably.
thaddi tdin, of it erbal tusongl agheshee ridyk ahdy iHdwd o/ Length
is provided in annular flange 47 _circunferentially
of f iPriedl ith Whe APEREUIAELYELYN SHSWTINF Y HYiidasverse

or L& and a?rz%le-rrte%a{:ﬁei ?F%&v 41 commses A apsit i Bistrated
passi ng through the flange 47 so as to provide
emisahimentcatiten phet eeenoaspoeyt tabkeyvehehe dimamyle HEr whdr

..the void space below  the flange 47.between th t.e
flhﬁﬁ@ ﬁ(%ﬁg&d}%p 5?6‘etéﬁoﬂ’?lﬁ_ﬁ’?,.OfPrt@leercaQﬁT({]ylfltaﬁlaé Easlr{to the
fF1Showhadhe a1 AhebrhltcQenki, sehcabradkainfis may take

frusto-conical portion 73 and a | ower cylindrical

theofeimrr 7 morkheganerpdl SUTERCEs I SIREIASE $tSed by a
m)uf}ge I\/& OOC'SL/ ﬂoggéz%gBCI{agﬁﬁgogffe%%%y %ﬁ%eé%

as a p eTapere pro e alr et 71
spadddWsr thendamil ¢ beebntedbendospaessi.ly renoved from

it 2 e?l_h%rmpu }g jeedc tC:lC_) o) g : %2%/ b-le;h % ovn\c’amleld %frotmh et l’?eu t sea[met un?aet e4r2 ial
and in the same process as the flow conduit 152, for example
during moulding, or may be formed after the flow conduit 152
by a treatment step such as ablation, 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 outer 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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vicinity of the air inlet 71 is shaped to forma chute
75 5 leading fromthe air inlet 71 to the inlet 45 of
wao b@s/ogli2grhar ge spout 43. As shown in Fi gure 1FCT/@B2005/000488
canted shoulder 74 is formed between the air inlet 71
and the chute 75 to ensure fhat the jet of beverage
issuing fromthe slot 70 does not immediately foul on
t he upper surface of the 10 flange 47 in the i mredi ate
vicinity of the air inlet 71. The assenbly procedure
for the second version of cartridge 1 is simlar to
tobhesaskeabl § DintheﬂhawﬁagﬁﬁQﬂ(ﬁr0f$%ﬁmwﬁrth@héié apeet 71

1§ FaR SaER TRE Ly it T S bhey oreta el feof Efle

moﬁ@@é@dcbmpbﬂent he Tsieppeil rdﬂntﬁ'Ye raither thlae againsthe
upport webs. The shoulder 32 of the cylindrica

v1@s<fléhg| 8h the pamndad athe sdchrithaRidih 20v%nd ERFFE 7°
1e88££g09r8$ Pﬁ@réflrag_ﬂl"&:t Ahe- JpPpss £90L: OhstBe the

support rimo7/ the inner nenber 3. An interface
digoherg@4spsut hé3 forArse@lmwrwe:en Rimup® l1hner fenbed 3

th t nb 2 f
o 3PaL D U8 HEIRS 12 SRR ISLI0 A, SEE 0Pt (BELYRE e

75WAbChBnextendaaar eurd reardy Bt ei €bi gt erencehef slot
the cartridge_ 1. The seal between the cylindrica
70edpefsnoh 1BTMCahdHHY pPoran rilf 67PPRT ngpriace of the

flfralhﬁqég%%' ght tga%%e% nGe the 25 s)ats 7t9hé nawelﬁyegm

ext ends through the suppor rime
downinar dkgetbl g @mqueduﬂqyﬁnﬁI%h¢x#$wmm@evesh®ghd€f
68. . Consequent | he int rface fit e er t he. )
caE§F?§§?i§ane§f%ﬂ¥ i%n 38 gﬁﬁi¥ﬁ%‘§ﬁ p?n1§?r5t version.
Hoﬁé@@§fOEHEretQEeSb@rﬁaldTHifﬁéféﬁd@@QU|@£ shapadin Figure
aperture 128, as nost 30 clearly shown in_ Figure 18,

18pr bhpdFhgrgasoahd o ¢di ®f ddimmi cEABHC bt FEEANERED 18 is
=B GEBB0 b0ag 27 i Sciiarde Shout 43~ TESabaFFuFEPPort
webs .t ypheakhyuDdé4 ran wifdehehyoyfl B mhwd bnegxt Epetani bA
begaeéget chggoﬁgr%é¥%f§nc trHQQSﬂ 59portion 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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di spense a beverage is simlar to the operation of the
first 5 version but with certain differences.
w®eowsnsge2 i n the radi al passages 57 fl ows downm&r/GB005/000488
al ong the passages 57 fornmed between the webs 54 and
through the openings 56 and ,4 nto the annul ar channel
69 of the cylindrical funnel 40. Fromthe annul ar
channel 69 the beverage is forced under 10 pressure
t hrough the aperture 128 by the back pressure of
beverage collecting in the filtration chanber 130 and
dipelsasagessByut The. beher ageritsrehds fromdet it dught mm wide
erture - 128 as a jet and into an expansi on chanber
by?@?%%dmgyl?%%' upper end of the discharge spout 43.
Theopetaofoheyerage Locbhawseawdiorand! aradthrioigh 1 heo
_mcroscopic projections 150 at the rim 151 of the
digpRRrtara A98eHRIEN 1EhE PSR C bRdHRE f@frat/&é?%%’ant% first
vef%ﬂ&ﬁ?b&§’wlgﬁ t&hcafi nbaverageRasses ghivacldy iovehe
the air inlet 71. As the beverage enters the discharge
radpalt pddsades pf eslipwsofiowheayellor agerjettivy apxssages 57

result 20 air_jis entrained i, t he .bever age st in
fojfrﬂgegf%‘?gr‘id%?nathﬁuf”?hsuég S‘fldst'r%gﬁrloughr ecbueobc‘&)eesnlaljgﬁahr%eé and
in@brthé ghawnadpchbhneuglst bg aine igitiendidicalhefymeie Df40.

beverage issuing from the aperture 128 is funnelled
Frepvhbar d_neba¥ hengnrrdt 644 thgh &y 91e Devierke§d under

prg.éﬁpér o O O Ael GEEREAGLE 19UCh AT 1R I QURMBEere of
TR 5 BT

e air bu es formthe desired ¢érema. Thus, the
beapeagear eo1P8camigt he ahe ifnllétraZi drogdtadyed k3R aand

eductor__which acts to entrain ai i nto .t.he bever
PagfRdp? e§%hc_th%f_gef"ﬁ5 4fc ,185% i"c f%’rréieéﬁgtt_’lkbrn%u q'ésaﬁ%gture
128 Nad &esetinn iAtbhen kubbhe isiveimddie Mifmed by the

entrained in the flow Flow of 30 beverage intq the

upeefticed? hothe B SKEFEIES SPRHGE 1 3as THoskihIQE tRpverage

£ R Tebo5 e B REE RGeS e SRR 0% ¢
thshouhdl be ofideheonpaveutre neéduce liogsdds fdimv toondwalt 152.

effect' friction. _The di nensional tolerance of t
1 Eher df ré’&ia;P g

As oBROVRr B 158T1EC 5 %Wﬁ?%ﬂﬁﬂg%ﬁ%ﬁ%iz%r?%tly

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 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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fixed plus or mnus 0.02 rnn2. 5 A third version of

cartridge 1 wll now be described for background
w@eoposes2 and is shown in Figures 19 to 29. TPET/GBR006/000488

version of the cartridge 1 is particularly designed

for use in dispensing solublg products which may be

in powdered, liquid, syrup, gel or simlar form The

soluble 10 product is dissolved by or fornms a

suspensi on in, an aqueous nedi um such as water when

t he agqueous nmediumis passed, in wuse, through the
walday taf dyee 1edBxzemp| 20wl dbbeeragies dorslaite te Hoedleg elosses

caof f ee j | U r_other r N

UL BT rrd5e. SR oo M SORIAINLE S ergnce of

thd hige-thbraersd ols admdlhe. carefiedg® 1l ate tdressanee asiza is
the previous  versions and |ike nunerals have been

FIXpd@1e® ref ehehce 1i% ™Features. In the foll owing
descripiion,dhe; g fierences i sbet veen itihe disd abrived

previ ous versions w Il be disCussed. Conmmon features
fomthatkdumetd quiprsdre sane isashormnwiil REured be to 29.

di.scussed in, detail,.. Conpared to the out ; of
Th%ré?kﬁ%VY%ﬂ%lO%égéi%%%,c érﬁgﬁﬁo% %ﬁ&gég%} |r%%%€d
deMnddlrf eal uextensd dpert8ial khe wbliepyeihers vlofch heay be

~ third version has a |larger overall dianeter as shown
in iBPYRFRS 20t Y patf i el aFLh@T25 1didifet OBt - tHee soluble

prcfcit[c,sé POrd{ O d Sb}% ypi-cablhsbat ween b and 148 M aqueous

conpared to 13.2 mmTor the outer nenber 2 of the
medinevioush vas siars; wreradtdhei equethe figdsiupoks iprsded, in
is rovi.ded with .a convex outer surfa 19a, o .
us g, JEOUE (A CHEar 198 Shovin SR T & 20 S (oS include
chddbidiOn Obrdd chnik] bea,36odgser kethdiel mhydhecable or

di anmeter_of the third portions 21 of the cartridqss 1
aqugM hovRlierl ¢ Rr ety espvngti Ahend egtersp ot the third

w000 O, T R SHRHRE 131t s o s
veraArdns cged 111Ky piwedtal shbavel eerofusate twartefegende like
fea%fpegésefglt%jeigof’fé&ig‘g %%()sA)cription 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 inwaxrdly 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 19a, 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 however the same resulting in the area
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The nunber and positioning of the slots in the lower 5
end of the annular wall 13 is also different. Between
W@2@ad80222 sl ot s are provided. |In the enbodi menPCHEB2005/000488
shown in Figure 23, four slots 36 are provided
equi -spaced around the circupference of the manifold
16. The slots 36 are slightly wder than in the
previ ous versions of the cartridge 1 being 10 between
0.35 and 0.45 nm preferably 0.4 mmw de. In other
respects the outer nmenbers 2 of the cartridges 1 are
oft heesaheuldns 2anBetbgt gawasen He dhiiTdrikal trlkAeyersion

o 40, 0f cgilgpgggei. f@g’ggéa %ttﬂ%e AR A # ntﬁgecgufsdge 1

VErsion o cartr an outer tube 42
whdhsehaegblsgout 43.5 ahnu2d®.fl ange 47 and support

webs 49 be V|ded The nl [ nce,is_tha

theTbr oEREPGE ShOPCR5tiCemnds e Pigta oy che Hower
enfl Y8t EnEORheal asefhl 0192 jandiiasd Qi’&ﬁﬂfefé’ﬂtt ndrageheen 3 and

section 93. 20 In contrast to the previous versions

5 ah@tasagﬁomOVhdeqik guiBs the eEglingd @muslaewhr Refigure

replaced_b A rid.Qr 0 S
23¢ 50851 ERaPE s FranarChi ot e At e a g
cifeanseoéneegbt thélﬁhn$ftﬂt§]&7 WhmcmknhQIEGt@Ee slightly

cylindrical funnel 40 at or near the annul ar . £l an
wiger WhgY| fRdrPEaPTEXLENSI JiFTEL BI° e e et T6i €95nT Peing

be&Qesﬁt@ngg Hpwapdhy ik Omgke estanits B tin defaae a
chanber 90 with an open upper face. An upper rim91 of

theIncythﬂdrreapeékﬁeﬁbEOWQEEHumﬁmhﬁﬁ&1QLﬁﬁe@hﬁrgﬁrFﬁldges
1 8s. SFB |n Figure 26. An annular wall 82 of the
SkFr TE16h 80 30 extends downwardly fromthe struts
87 Tnedea‘anﬁemﬁtaaﬁubart%@ 2005802221 funnel 40 of the
PCT/ GB2005/ 000488 25 channel, 86 between the skirt
inBBEL TBHC8D AndSt hBSoBRBR Ffbd ™ 431 g Shn(f57*al P82

ca@@?@&§§e§ AR Laveli:end e ¢ erd cHd Anges Ssuwhsgh
i es perpendicular to the major
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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5 axis X. Arim 84 depends downwardly froma | ower

surface of the flange 83 and contains five apertures
w@200aseb2 are circunferentially equi-spaced aPOUGH2G08000488

rim84. Thus, the rim84 is provided with a

castellated | ower profile. ?Eertures 89 are provided

between the struts 87 10 allow ng comruni cati on

bet ween the chanmber 90 and the annul ar channel 86.

The assenbly procedure for the third version of

cartridge 1 is simlar to the assenbly of the first
chgenslof6 betweaehhther ehint dppferiemcedy. afhd Wk eputer tube
menber 2 and inner 15 nenber 3 are push-fitted
toget her as shown in Figure 29 and retained by neans
of ansnapntilérawsangepesbmpal befs tHhan Meldledend an
together. On joining the two nenbers the inwardly
ex@pFeet eBlayPenB?i YAL CBxL £ASi BREPSIK FR@ ViRl ?%%l@%Jor

ey upp c t t

S R e A b S
theuf tangenderagdbyontaicki bhae E@kﬂﬁengﬁgeﬁ%nthn¢hthee

, t f 19a of the fjrst t 19_of
A ERUMES PRt FLY BAnerORe e WHERS (A Pt UPhed ThRne: ©

riflsof i heroppeedcyh tRdei @@bt@xy_%rtsadmcﬁaer Pl hi1de
i nner menber 3 located in the outer nenber 2 a 25
m xPRGTERERDeP S 184 | BraEidae doEsvacad i 61551t $ 081 he
alggmg 88&1&{18%%910}[“53%&8gtﬁ*éa grmb]e?% SO A n@hé he
ngr edir ent's rior to dispensation.
anﬁhbakdchennelea6 that the four inlets 36 and t he flve

apertures 85 are staggered_circ ent ly with

r espegt 2F8°BR @ aﬂﬁ?ﬂ%aur?hgorsﬁ%Fh% 4 %ﬁ%%ﬁpo?fthe
cal¥pipget s 8l alhyeator8aghe Ok BEknEeHd oMathdefirst version

determ ned or fixed during assenbly since the use of

bu\0Ov2005¢e8b222 PCTEEB2DOSE 00048 %eflbl]‘?erﬂl?ﬁlét% apd inner
f t
me%ggr év%e%méugﬂrﬁgtggﬁggs éﬁ%ekh% ﬁﬁgﬁggéure 29 and

occurs en t apertures r the
ret&latdveyratahsonal apssapi Bt ng rafartdesne oo nproriest sthan

welded together. On joining the two members the inwardly

42

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 1°%a
of the first portion 19 of the c¢ylindrical extension 18 with
the in-turned rim 91 of the uppexr cylindrical extension 81.
With the inner member 3 located in 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 £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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5 The one or nore beverage ingredients are packed into
the m xi ng chanber 134 of the cartridge. The density
w@bBoo508eki ng of the beverage ingredients in thECHGBRVG/000488
chanber 134 can be varied as desired. The lamnate 5
is then affixed to the outer nenmber 2 10 and inner
menber 3 in the sane manner as descri bed above in the
previ ous versions. In use, water enters the m xing
chanber 134 through the four slots 36 in the sane
manner as previous versions of the cartridge. The
fowat enlessf 9f cedd r Atival dpethwae el §5t knsugie st 5-hate
.m xing chamber and m xes with verage ingredients
m G e el oS o, Lol S5l S I e
whabetde tMat eelandvé ordBat henbevies age iiohitde o iy
chanber 134 and is then driven though the apertures
COBBOREREBSt he annul ar channel 86 by back pressure of
bev.er296nang, Wak £L b@véﬁgggoiﬁg,ﬁéagemmefe BRddeinto
circunferential staggering of the four inlet slots 36
thamlixiegfchanager 134 est 8shensaresithat. [Tt dfnsaterof
re not _able to pass radial irectly.from_.the i.nlet
ook ipd 55 T 5% hevSitTe (rasfualeihoar FRFsrert e
130 &dh Nbé hea i ¥d Ngs chagdesd 134. In this way the 25
degree and consi stency of dissolution or m xing of the

profieRet1amineEmi 7 i banthrsn i vEFBEREdEOTRED ARG 2
and O 56 HovBLAl Y ilg e @Mﬁ'ﬂnﬁéénﬂ%' BV Hbove in

the apertures 89 etween the struts 87 an§ Into the
thehandero®d. vdheidmever age passes from chanber 90

through the inlets 45 between, the 30, support 49

| ntDP AR 0 CBHET (eP CTont A% i P ena PRl 1L o s the
foheseot ez beverage tsmdivehadgeds | preva JecapatltnINf the

2005/ 080222 PCT/ GB2005/ 000488 27 such as a cup. The

caxridyege Thadsper tieuferceppradanilen InmarHevdibgaioh
e LS o) End 00 6] RS s once
coctatimededhénethe CcErd rpdogdudt wig hdaseicdoesi tor ofixed in the
wa§§¥“§§£ 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 circumferemntial staggering of the
four inlet slots 36 and the five apertures 85 ensures that
jets of water are not able to pass xadially directly from
the inlet slots 36 to the apertures 85 without first
circulating within the mixing chamber 134. In this way the
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
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5 1700 and 3900nPa at anbi ent tenperature and between
5000 and 10000nPa at OC and a refractive solids of 67
w®ediog/0R223 N anot her application |iquid coffeeP@CBEGB2005/000488
contained in the cartridge 1 with a viscosity of
between 70 and 2000nPa at ambi ent and between 80 and
5000nPa at OC where the coffee 10 has a total solids
| evel of between 40 and 70% A fourth version of
cartridge 1 embodying the present invention is shown
in Figures 30 to 34. The fourth version of the
suchr e6i dgeur - i ShparereuldepyfdedpgRagtierulme application

i BRIEERgE AU SoPERPUCL BUET BECBRe IAAEY 1o o
gellBe carbnedgpplicateohhe SaqaldScthbmeﬂpiemmgmadlent is
versions and |i ke nunmerals have been used

copspdpefcen| FRe FaaFhtege fnvihk FoVﬁaﬁFﬁaiwaé§%rbiEW%ﬁp

1vbbeaﬁaf§966m§ss PGEME§QnEh€e%%HEEBu§Bdaﬁ&fVBéEWéen 5000 and
versions wll be discussed mmon features which

lOﬂQﬁmannt Qﬂclﬁnﬂhé safvanhhver salildsnatf e’ Bstussdd In
i n,detaijl menber |s th ne as, int

ANPRAFY 98? SnngP cagPrldc Snd"a gogﬁﬁﬁﬁﬁf |d9%%s

cat8rtiagd31 WBEhcalvmdébeatyfuﬁnbbtwaeﬁf'xdmandWEWOOmPa at
menber 3 is simlar to that shown in the second

ambd patoflef PehVErPdge 3nd2BORANPR fh &t 4ipre the coffee
hag'5f€56ﬁ§e§olfasshev@1'ebege&@eﬁ04bhsrﬂ1Sﬁharge spout

is shaped wth an upper frusto-conical section 106
andAafbomeh Eyrsmdnloélcsetrndge1@7emﬁhmb@lnaxubﬁ P¥dsent

are proy he i nne rface th
PR gL SHBUT a3t BLaPFaR: > PhbdREpendist TV AgESTDi o
ofd@h@W@égﬁrl@@@rQS1%hpaﬁuibﬁlaﬁﬂyaGQSEQEMﬁﬂtfdiUSe in
di scharged, beverage from spinning within the spout,
dieprseduent L§ulehero@IobesFRen 228 PERFERSOTE ThokEBuidgmilk.

Maﬁk??; gﬁeaf&aéérggfgke?heAﬁothEh@e§§99ﬂg<¥§r§ﬁé"b§§tr1dge
ge 1, an air In 71 1s provided through the

1 ameukhe séhange 47 ahd pheviaoliet vessprowd dettl wiilke numerals

haVﬁV %;gg g%@ E%g g%gkgggel?gkgcg gur s}o tI? rgsfgﬁlowing

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 im the third version
of cartridge 1 and as shown in Figures 19 to 23.

The cylindrical funnel 40 of the inmer member 3 is
gsimilar 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 sectdon 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. Consequently, the
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5 type descri bed above with reference to the second
version of cartridge. However, the chute 75 beneath

wo b@sag22i nlet 71 is nore elongated than in tPEr/68e@HRE00488
version. A skirt portion 80 is provided simlar to
that shown in the third vepgion of the cartridge 1
descri bed above. 10 Between 5 and 12 apertures 85 are
provided in the rim84. Typically ten apertures are
provided rather than the five provided in the third
version of cartridge 1. An annular bow 100 is

ribgy éOﬁdé@teiﬁeﬂaﬁﬁv‘gP €3 om ARdIN| RhegParowft et 31 atge

Cargglaé et he skirl; p dI:tBiQE‘ 38 115 hﬁﬁoé?déﬁnﬁh@ow tﬁeo annular

I'ses a flare ody 1 an open
flamgé m ahdl shei riect ed u@mprdsid@dumtbemanemmgesc 103
ures 30.and 31 gﬁe | ocated in the . b

d
Progget APy | P aer e CenaP e P PR Dk By ity &F (the

typkOHBScthBe8KEoROIW1 on BOfePEptEr 88l ¥Yhet BRIQQH version of
apertures 20 are equi-spaced around the circunference

carpfigfe - boWPweD®ET . THee | apthat @5 5beseatht hbrg e inlet 71
is U836 n%?%ﬂgé@%%? t!l{]ar%x he, Vé&‘:‘%&”@g%%ﬁs The
asse y

rocedure for t f our version of
cant ekdge poirsidre $@nﬁsaprbhﬂﬁeﬁ051mEEathnnﬂ'mmﬂsigmbwn in

25 ration o the fourth version of cart
thesFPrf-qF) r Vet 81 PRht© ftlf‘ﬁec%’%?ﬁg%r%u ﬁscafﬁ?%ﬁgt ove.
Betﬁ@éﬁr§ Lhe 1§arat;§é1@k9§rés agd fhe ﬁkeswaeaha@%el%m r‘84
the same manner as before. There the water m xes with

Typapadldy| beesapmetiuers dareprmcgm;dm| zaAthert Kéwd gt ive
proflichNi QUAN.T S, ARPT UL £5.85, 801 uat g5t ﬁe outlet 44

ove, prop ortT oR" 0 ui d
prmﬂuahnu$arTujowmIyo&oﬂéapﬂ@dl&eﬁhentéhénﬁmguﬁfwmVMmd
2005/080222 PCT/ (B2005/ 000488 = 29 bowl 100 as shown in

integyat eW3hnahdS LIRRIS DT et Bl ?]ﬁﬁﬁalﬁ?gt&qrbﬁ%n bye

annﬁt‘gr"\@E@i epberddiigpt Nee i Xi Ao, cbaMbes, 184 W-Ehﬁ’l an open
luted I'iquid product in the |ower part of

uppﬁrxmngtbhé%ewmm W [diepdted exvardar ougl@lapeﬂetaﬁ es

apezE:;\‘,:sures 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 the water mixes with and dilutes the liquid
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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5 rather than be forced up and into the annul ar bow
100 through upper nouth 104. Consequently, the liquid
w@e@dog22i n  the annular bowl 100 will remai n PCT/GB2005/000488
relatively concentrated conpared to the product in
the lower part of the m xingg chanber 134. The liquid
product in the annular bowl 100 10 drips through the
feed apertures 103 into the stream of product exiting
the m xi ng chanber 134 through the apertures 85. The
annul ar bowl 100 acts to even out the concentration
bowyt ihe dpl gheyn| iguFdoproditt 2t &8i AGLt ABPAAEItdA ca
1ohBNEL o 48; By DBHdL00 haCla Pl OROLEI 08 Che! R xing chamber
Concentrate qU| product and releasing I't 1nto
134 he Ehetdmgutequndqu$ﬁrpnmmu®telﬁtEBdllgwehrgughoutf the
t he di spensation cg g %on1the annul ar channel
fbdtey

mi¥hRIpehersge Ld4ry der %FéEsEPEOFﬁPoﬁ@?ﬁqﬂ¥es 85

raBREFt HhEn 188 BY¥-Lbe Q?an@r§§§@r§heOgnﬁﬁysfa%%wl 100
collecting in the filtration chanber 134 and 20

thchagbeupper mhétbeWQ&ag@OmSGQhﬂﬂtlbrc@hethi@m@d product in
thé pgltl}lllil 8w1 3?8 0Pty A& 6T :?éﬁgﬁ%e ob% gegn:%iaﬂé 2

an~expansi on cha or me
comp@eédeﬂd ehetbeOddtschﬁr@Resp@uér4§ar@sOshQWm|m1x1ng

gure 34, the jet of @ beverage, passes directly over

Ch%%%e5|F3ﬁnle?h?lllggl@h%r?@u%Ev%?aﬁ%eeﬁ?%P 3howl 100

drgb§CBﬁ£8§gﬁpeH5 fachihgppressese; 04 theo beueragedetor
rops. As"a result air is entrained into the beverage

preduennekntihe tbenm@ﬁlagnum@mbﬂnelbﬁ thuptigdi the apertures

bUbyﬂgﬁggﬁgﬁ wl fograc sugotgrngg¥%h€ @ oﬂgfaﬁﬁﬁtlon

ever age 1 ssul ng rom e ape ure

oflﬁh§0diyﬁﬁéﬂlEdqd@dﬂpﬁbﬁﬁctoemhérﬁwglEhe4éymhﬁﬁfrﬂdai
beverage is. WO 2005/ 080222 PCT/ GB2005/ 000488 30
fu@?@%hé ge8d hAte1ia9rerehtAdPECRYERIGR At chiewrareaigated

Van§99§L8§ 58&”&&@@a9§§§r§9 Iﬁ@&—bueagﬁgaa@@pqlquld

ageously, the inner” menber 3, outer nenber 2,

straamnmoeeSSaaddﬁlytEhrdughmualthbedlaadn$§ts$¥ﬂldMQi§i

?ﬁSF%gﬂugp%SSHﬁg gngﬂégngf gg egabggégaggdlgp%orced
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 aixr 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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conprising tortuous passageways Or narrow crevices.
Rather, it is only after conjoining the conponents,
w@ba0s/080281 eri |l i sation, that the necessary passBOEGRY®S/000488

are formmed. This is particularly inportar?t where

the beverage ingredient 10 4§ a dairy-based product

such as liquid mlk concentrate. The fourth

enbodi ment of f beverage cartridge is particularly

advant ageous for dispensing a concentrated

dairy-based liquid product such as liquid mlk.
disphaybedsipto powderplafl ek Prdrues sa have bWhenepEsei el
bub}gﬂegh%o%r E}g%f dééﬁgahﬂ&:h;? %@éé‘%k a pre-prepared

ever age. Wever, no- s Ie bever age
t hevaecessatuylio tbannthHmd@mbéhls haatbeemember 2,

achi eved previously by passing stea t hrough a liquid
LamphikeppPod étfliﬁﬁévérC?ﬁlii%ﬂa STeatbsY Fﬁgrbﬁa i gie to

theOEoﬁPéh%ﬁ%SB@@hg WBpgRab W easesndhe; 68811804129
conplexity of the machine used to dispense the

Combmérlage torTheugspastagtearyalesn narredsesevheesi skRafther,

|nJur dur.i n Qper at i on of t he cartrl A cordlngly
b tRe“Br seﬁ% glnveﬁ?%nln%rgvlde(mW%r Al g%Ve rg

steeaueadganha\zhag aheCﬁee@@tsraa&ﬁobadmagebaggdakeqﬁbﬂmed
product therein., It has been 25 found that by
ThlthEeﬁ?FEﬁFﬁﬁaFEE hWPRrE?Eﬂhd@m%F%r%%?ePevﬁﬁﬁaﬁt16$I”3d1ent

is 5%8&99%9%@?988@9&QﬁcB I%?étifcg&?fﬁ MQ!LH”Eoﬁf:enE'kQ‘te
when conpar ed fresh ¢ > UHT milk. This reduces t

S|Zberéqurtbdembod@menh1@E’&mvera@& c#Freshdge is

geni-sk' g n% contg rOX|nater 1. G%fg}t(jl
par LR 86 Y or T 2 H bR AS S 30T R BrCoTt Tat BACPT SRR AR
daipyepaksati 0nguofi phedpeesenich idwentdeid cenlrin betveeusly,

3 and 10% fat and 25 to 40% total WO 2005/ 080222
powperrappddl/ DoodBets 3haye| PEen BV 199 can Ekeﬁns%f,n of

sach E‘spESEaéé&hHg dE?ﬂ.”%ﬁiSPé B%e rﬁé}e@@e@@f&é{et al !?J;rgﬁ_c, for

3%
e concentr at preparations are SU|tab?e 0
a C&ppucqgnqssngla bevepagssirte iprepestaon tachoae db.e
i bed_below. .In_ 5 artlfular f oam ng of

w1 e T FICIEE RERT e0Bn A chr cedpgie Ty B pa88E% e am

through a ligquid 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 ox UHT milk. This reduces the
size required for the milk cartridge. Fresh semi-skimmed
milk contains approximately 1 .6% fat and 10% total sol ids.
The concentrated liquid milk preparations of the present

invention contain between 3 and 10% fat and 25 to 40% tcotal



10

15

20

25

30

bel ow 2 bar, preferably approximately 1.5 bar (150

KPa) using the cartridge of the fourth enbodi nent
walemsosherl above. The cartridge of the fourthPCT/GB2005/000488

enbodi nent is also 10 advantageous in di spensing

l'iquid coffee products. It has been found that the

enbodi nents of beverage «cartridge of the present

i nventi on advant ageously provide an inproved

consi stency of the dispensed beverage when conpared

to prior art cartridges. Reference is nade to Table 1
sobetlew 15nwﬁ|EMPsﬁé&sexh@pﬂésuthg prebREALYPB| genfains 4%

£abVENLY 288" 1881 S%i?ggf C%éar?8ﬁ§8n€2399d5m ot ai ni ng

roas a round everage
prépakatdgﬁsaae@rdumgabmether Eba&ﬁngnbedngeatlow phessure
present invention art

PrBE@éPE@@nc&PFPPH@eaﬁswaééc%PbQSSFElPﬁ@p%ﬁgPWCaﬁ? s 20
paQQEHUEQE WL 1438486 The mefikacki yenindey at bb@ssures

brewed beverage is measured in Brix units an
betowver bed,t prafepebtwnepgeosfimebblpl &- Sobads (L3@SKPa)

dard bl
ueREPoRrE 2B Re 950, 75740 (RPN ATHS} o0 GREC  Ehes

ab¥ield = (¥%8S * Brew Volune (g))/ (100 * Coffee Wi ght
(g)% 30 Table 1 CARTRI DGE A WD 2005/ 080222
BB2085r 500988013518, ARHETBr BRPYBLURRE ChEf 8&SRei ght

% 6
adg5h§a§%§§% %é’g% éné@ﬁ% l@géla ééf%eggﬁggéggig 104424

102I23h6s5bgerlfonB868 2had0the &0Do49méntsl1o¥3bgvagage
ca%%§g5§T62%OZhg4p9egent5%nve%g1%% §8va§t%8503819 grévﬁée 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 W0O01/58786. 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:
%8S = 0.7774 * (Brix value) + 0.0569.

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

Table 1

CARTRIDGE A



8 97.77 6.5 1.86 1.50 22.61 9 97.82 6.5 1.7 1.38
20.75 10 97.83 6.5 1.67 1.36 20.40 11 97.6 6.5 1.78
wa 2004082263 12 106.64 6.5 1.61 1.31 21.47 13POPRGBB005/000488
6.5 1.54 1.25 19.15 14 97.29 6.5 1.59 1.29 19.35 15
101.54 6.5 1.51 1.23 19.23
20.98 17 97.5 6.5 1.73 1.
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 Sanpl e
Brew Vol une Coffee Weight Brix %SS * % Yield 1 100. 65
6.5 1.87 1.511 23.39 2 95.85 6.5 1.86 1.503 22.16 3

6 104.23 6.5 1.61 1.31
21.03 18 100.83 6.5 1.68

98 .sAmfle [Brebr Vluhe 1@ ot vilhnt @) 92842 6} 5 3 4. 845 2672(%(1
R R CRE A CICE: - AR A R Ly
249077 ; 5—1961531 24195695 523
1.1845 87 14 @4 05 6 5 X7 1 A 25 20 18385 13 6 5 2136
1.172 13304 2010995 11 96 8668 5 1197 1 464 21382 12 21.05
94. 03 8.5 2. 21¢p.2767 25.56 643 96.128/ 6.5 1. 7834d. 441 21.80
21. 34 514 95. 8p49.5 1.95 15573 23,780 15 95436 6.5 2167
1.188 14518 22,28 ,W0O 2005/ 080222 RCGIy GB2005/ 008488 33 5,39
7 102.70 6.5 1.67 1.36 2141
8 97.77 6.5 1.86 1.50 2261
9 97.82 6.5 1.7 1.38 20.75
10 97.83 6.5 1.67 1.36 2040
11 97.6 6.5 1.78 1.44 21.63
12 106.64 6.5 1.61 1.31 2147
13 09.26 6.5 1.54 1.25 1915
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 6.5 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 22.16
3 98.4 6.5 1.8 1.456 22.04
4 92.43 6.5 2.3 1.845 26.23
5 100.26 6.5 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 2419
8 95.62 6.5 2.3 1.845 27.14
9 94.28 6.5 2.17 1.744 25.29
10 96.13 6.5 1.72 1.394 20.62
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 6.5 1.95 1.573 23.19
15| 95.36 6.5 1.88 1.518 22.28
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16 92.73 6.5 1.89 1.526 21.77 17 88 6.5 1.59 1.293
17.50 18 93.5 6.5 2.08 1.674 24.08 19 100.88 6.5
W@ 20050802447 22.00 20 84.77 6.5 2.37 1.899 24.7FTT/GB2005/000488
AVERAGE 23.09 Performng a t-test statistical
ives the foll ow ng

anal ysi s on the above
5 Table 2 t-Test:
Vari ances Yield (Cartridge A

re

sul ts:

dat

Wo- Sanp

| e Assum ng Equal
% Yield (Cartridge B)

Mean 20.99 23.09 Variance 0.T7 5.04 (pbservations 20

20
0
Cr
Cr
2.
yi
cal

Pool ed Variance 2.90 Hypot hesi zed Mean Difference

df @8 t Stetra-3.900 PRfj<=t)1eme-tail Q5060188 t 21.77
Iticgl one-taigh 1.686 P{J<=t) tgwo-tail Q. 0400376 t 4750
L[ALC%TL[ vvo-tl%gg_ Z. 054- 4 X andaé&Dew ati qi_f1. 876 24.08

245— the—anat ySi-s—shows that—thnerconsistency of 9
L which'W88at st o bFaw st -Ehgt-h—for-Hhe 22.00
rtriZdges of @ present8finventdhn is sid®PYicantly 24.77
bett=er (at a 95% 10 confidence | evel AVERGBE t he prior 23.09

art cartridges,

SREnEEa s

co
di

2.24% This

th&SEhr EFF

with a

G685 G 1t

t

hat

st andard devi ati on of 0.88%
ever age

ﬁ?%f%%”eﬁt =

S the above

dathN¥8REisornRayelacimng repeatahl e and uniform strength.

Th

IS

is preferred by consuners'

who like their drinks

to taste the WO 2005/ 080222 PCT/ GB2005/ 000488 34

Table 2

t-Test: Two-Sample Assuming Equal Variances

% Yield (Cartridge A)

% Yield (Cartridge B)

Mean 20.99 23.09
Variance 0.77 5.04
Observations 20 20
Pooled Variance 220

Hypothesized Mean Difference 0

df 38

t Stat -3.90

P(T<=t) one-tail 0.000188

t Critical one-tail 1.686

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 egquates to brew strength, for the cartridges of the

present invention is significantly better (at a 95%

confidence level)

standard deviation of 0.88% compared to 2.24%.

than the prior art cartridges, with a

This means

that beverages dispensed with the cartrxridges of the present

invention have a more repeatable and umiform strength.

This

is preferred by consumers’ who like their drinks to taste the
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same tinme after tinme and do not want arbitrary changes

in drink strength. The materials of the cartridges
waele®sosdzerl above may be provided with a barriBCT/GB2005/000488

coating to inprove their resistance 5 to oxygen

and/ or noi sture and/or other;gontam nant ingress. The

barrier coating may al so i nprove the resistance to

| eakage of the beverage ingredients fromw thin the

cartridges and/or reduce the degree of |eaching of

extractibles fromthe cartridge materials which m ght
saf@ adwver sékpratfieet ande deevetagenitngrbdiceatry. chhages in
a ba%rigr cggﬁing may be of a material selected from

T¢HE §rotupest-PET, Pol yani de, EVOH, PVDC or a

met ghki sadecrates alf. thie chathiidhe sCdakictgbedy abeve may be

plied by a nunmber of mechani sns including  but not

prpwﬁﬁﬁédWEghvap@aﬁra@50§Pﬁﬁéﬁ9‘&5b&@ﬁf@850§%ﬁﬂénrefsstance

p c u I q
T TaTt Fe el B et g TS nyenti 5% par pegy Mrecs.
Théebarrbeﬁ abevenby magy adko eéxagmplive eéhbodeedsitanae to

cartridge rom .anon th par, out
LR R R Cani 8N CRRGR e B o g CrOT A 1t fo 50
ca@PefbyEs éﬁﬁ/B@Sréaa&edQ&%fU%%&e@so@ehbabheﬁgbbf _

portions of the outer and inner nmenbers. However, it

extzacbibbegnderst 668 CemATifHe MAveAireR whighsmight
ad@eBEE$9bh§fg taEEEtB%%Qra ewg%gkgdlgnﬁhng&ﬁecggggvgﬁl

rat ron1the junc two components
coaemﬁgOﬁQQZBePGT/68&@@5&@@&4&&leaﬁedCEabmsthé ghoup of PET,

artridge_containing one or eb ver g ients
2o RRBEF ngBT BR el UProfts BoOERALiarey SPEETARY vafieopag rieT
cobﬁpﬁgnﬁaylBenabgnh@GSbysal%uﬁ@@&rb@gaeeﬁgﬁ&e&bngn@mudlng
inlet for the introduction of an aqueous nediuminto

buthgot ciiniFege toal@ranrodepesitépna Hagerageeppedtéen
p12%851885 1n§”ec8fe&EEESQ%%er%%embﬂgdeQ58Q5§1n$h8£8'”

sal car
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 been described as delimited by portions of
the outer and inner members. However, it i1s 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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conprises neans for producing a jet of the beverage,
wherein 10 said neans for producing the jet of the
wheosnsge2 conpri ses an aperture in a bever agePd1/6B2005/000488
path linking the inlet to the outlet, characterised
in that the cartridge conprises one or nore
m croscopic projections at or in the vicinity of the
aperture for contacting the beverage flow path. 15 2.
A cartridge as clained in claim1 wherein the one or
nmore microscopi ¢ projections conprise fibrils. 3. A
Clacaﬁtrldge as clained in claim1 wherein the one or 20
nore m croscopic projections conprises surface
irregularities. 4. Acartridge as clainmed in claiml
1. WherebRtirhegeneceitaiffiiy Bher escCaphe PeRj@tldedNSngredients
conprises ribs. 25 5. A cartridge as clainmed in any
andppgéBdi AGTEES hrfie seiostapkd addd élrlrrmlaélde@ﬁ-‘e%Eopl c
1mpe£ﬁlasﬁﬁboﬁét%§‘cﬁ%{i% fr% T Bl 9hge % SRl §01§1et
A cartridge as clai'med ’in any pr Ce cIa| wherein
fort hbeonetopdnote om ofoscopatepus] eetiions idependhér om a
VIL%OOS/OS 222 P /GE?O 5/000488 36 surf 65%; 3
cartBhEFy Pafnfig Chport i 6RTof PRESBAVE: 258 Prem, sai
one7orAm6akt bedgeaas Qh@r’@é‘l‘iehﬁs?' ahere iwhesgian t hee Bege
or 5 nmore mcroscopic projections are |ocated at an
comphi pEAcECRBS fRE PreRucsRdupt Je8. oA &&et Peyge&age, wherein
I [ eLel.n. n r
sa g R e e ool Ep% eSS ephees
an @perthnesihnaabeegmageumlbw Bavhalanginbe thengihlef to the
ow__condui t .nmeasu g om an u trean1entrance
cuthe reat §

etA SE?F?FBSF%%F& SnﬁaEFé &?n&OE‘Pa’FWeS one or

mor%hlgii@i”ﬁsSbggc%%bgééﬁﬁb%spégl get iansnhave canhel @htr of he
. to O.
aperture for contacting the beverage flow path.

2. A cartridge as claimed in claim 1 wherein the one or

more microscopic projections comprise fibrils.

3. A cartridge as claimed in claim 1 wherein the one or
more microscopic projections comprises surface

irregularities.

4. A cartridge as claimed in claim 1 wherein t he one or

more microscopic projections comprises ribs.

5. A cartridge as claimed in any preceding cla im wherein
the one or more microscopic projections depend from a rim of

the aperture.

6. A cartridge as claimed in any preceding claim wherein

the one or more microscopic projections depend f rom a
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15 mm 10. A cartridge as clainmed in claim9 wherein

the mcroscopic projections have a height of 0.09 to
w@2m3/osnze2 20 11. A cartridge as clai ned i n angCT/GB2005/000488

precedi ng clai mwherein the m croscopic projections

have a thickness of 0.01 to{} 50 mm 12. A cartridge

as clained in claim11l wherein the 25 m croscopic

proj ections have a thickness of 0.06 to 0.10 mm 13.

A cartridge as clained in claim12 wherein the

m croscopi ¢ projections have a thickness of 0.08 nm
sugfaga. oA sarpridge &orwiabmedrPHtany pfetddi mgverabm flow
a erein the mcroscopic projections have a | ength of
P up'to 2.5 mm WO 2005/ 080222 PCT/ GB2005/ 000488 37 15.

A cartridge as clained in any preceding clai mwherein

t he aperture has a cross-sectional area of 0.4 to 0.7

7. mph carigidaecapt Flageeds 1B GiAdl PnYBRYSHPeclai RS OF

moféahﬂbfegﬁg e ﬁPSJQQEEEHEeaké hBchPesf QEM-@f eB8Rrance to
elongated sfot. 177 A cartridge as clainmed in any

ther&tedi agndhacm further conprising at |east one inlet
for air and nmeans for 10 generating a pressure
reduction of the jet of beverage, whereby, in use,

s.airafeamtihagat akeastimBe ahrciabet si whelrlcer paeabad or
into the beverage as a plurallt¥ of s mall bubbl es.
moysg @8cr%§€8PﬁF|E§@3§§téP§ﬁnéHe OgpAPFh 7 RREr eFNTPKE

pogitESﬁét1nOQer@§50hnhﬁttbs3@50 iﬁg 98@“&%&5%%‘8% EH@ flow

aperture. 19. A cartridge as c Inclarm1l
copflai m he8swuhedefnomt Ar ipsereawoaptirsssea dlscharge

spout defining the outlet. 20 20. A cartridge as

claimed in claim19 wherein thee jet of beverage

.1 ssni pgrtroapthesapestivee is dhiyeptedetinhg theim wherein
di scharge spout. 25 21. A cartridge as clainmed in
th%|@}ﬁ{g@cqﬁépePHOBﬁ@tﬁ@psohave a height of 0.01 to 0.50

mm.

10. A cartridge as claimed in claim 9 wherein the

microscopic projections have a height of 0.09 to 0.11 mm.

11. A cartridge as claimed in any preceding claim wherein
the microscopic projections have a thickness of 0.01 to 0.50

mm.

12. A cartridge as claimed in claim 11 wherxein the

microscopic projections have a thickness of 0.06 to 0.10 mm.

13. A cartridge as claimed in claim 12 wherein the

microscopic projections have a thickness of 0.08 mm.

14. A cartridge as claimed in any preceding claim wherein

the microscopic projections have a length of up to 2.5 mm.
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WO 065080222 PCT/GB2005/000488
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15. A cartridge as claimed in any preceding clairm wherein

the aperture has a cross-sectional area of 0.4 to 0.7 mm? .

16. A cartridge as claimed in any preceding claim wherein

the aperture is in the form of an elongated slot.

17. A cartridge as claimed in any preceding claim further
comprising 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 inl et is
incorporated into the beverage as a plurality of small

bubbles.

18. A cartridge as claimed in claim 17 wherein the at least

one air inlet is provided downstream of the aperture.

19. A cartridge as claimed in claim 17 or claim 1 8 wherein

the insert comprises a discharge spout defining the outlet.

20. A cartridge as claimed in claim 19 wherein the jet of
beverage issuing from the aperture is directed into the

discharge spout.

21. A cartridge as claimed in claim 20 wherein the jet of
beverage impinges a surface of the discharge spout between

issuing from the aperture and exiting the outlet.



