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market, and is relatively expensive. Henhce

.atrﬁﬁﬁﬁﬁi¥eéyrEh%?r&ﬁﬁﬁﬁ?resr thereby extractlng 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, muast 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 désigned 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



30 for a cartridge for the preparati on of beverages
- -wherein the cartridges and beverage preparation
machi ne are suitable, in W 2004/ 065259
PCT/ GB2004/ 000279 2 particular, for the donmestic
weoekess2son terns of cost, perfornmance and woalGezbislobd2yp.
It is known to provide datry-based beverage
ingredients in cartridges in the formof a powder or
" other dehydrated 5 form However, consunmers :
consistently indicate that the use of such powdered
dai'ry-based products adversely affects the - taste,
cogour and texture of the final beverage.. In
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eam or hot components of

: by .either. th
e B DR B b L anss: TR BapEs by

cop$imensaifioabtapmepanat et 1O beitaghs. RGHIMRr bhe
e el el R BT e® Ao B o4 R Rat i on
sphiker Hevefagehiproddct. qlaer 1 dywirdmbey enfgRviek-odugt
S ol YR Syl nl B Lo e 2L 0
aQﬁmﬁﬁqyﬁggg & hreansy fohegenemationy tstkage” Gierat$efl of the
G R e
b?rﬂﬂqgﬁsgﬁpé._ln addition, since steam is being used there
is the potential for the consumer to be burnt by.either the
steam or hot components of the machine. Further, the
.consumer must keep a supply of milk available separate from
the machine. '

The cartridge of the present invention contains one or
more beverage ingredients suitable for the formation of a
beverage product. The liquid beverage product may be, for
‘example, one of coffee, tea, chocolate or a dairy-based
beverage including milk. _ '

It will be understood that by the term “cartridge” as
used herein is meant any package, container, sachet or
receptacle which contains one or more beverage ingredients
in the manner described. The cartridge may be rigid, semi-

rigid or flexible.
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in the manner described. The cartridge may be rigid,
sem- 30 rigid or flexible. WO 2004/ 065259
PCT/ GB2004/.000279 3 Advant ageously, the liquid
beverage i ngredi ent provides a superior beverage in
wpaok/062%st e and nouth feel conpared to a PENVEEAGH00279
prepared froma powdered product. The liquid beverage
may al'so be foanmed by the beverage preparation 5
machi ne to produce a cappucci no-style froth. The
.ccartridge containing the |iquid beverage ingredient
may be used in the sane beverage preparation nmachi ne
as cartridges containing solid or soluble beverage
i ngRdvhrirgEoUNDY s el di@uadnbevrragst daaF Sttty Arevides
a %Sggfigg B 2EE8CIn IR, 020508 ardd ne8r €680 dompakte@ne

ect the preSent invention .provides a cartridge
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: _cd?%ﬁinlég beyenage : BNgE-ei Lt S nhsedi dritlWad 6B0GHEALR the

ingredient. The cartridge may conprise an inlet, for
saiee LEVRTRGRI RAGPGH 2B CRMEAGTE0a8 FRFhTINTRAt GORH DRI

 sdaldt birdgs1 ANt #avePtbe eindr@iaidheshaiepfaratbevaiage

produced_fromthe liquid chocol ate ingredient. 20
stmagt HaBLY, 18 FeIHEETR ot IRFESSAt ERF U™ Ent i s

congerbiat £shy The use adpadnaeet poéeshy iigvedsiah| ows
‘for _larger voJune% of beVeragﬁﬁto be dis ensgd. The

PhoTedi Bht® FEYSTOTT &TPGFEat?e? t han

m&rieqt ahe sDttirdsigeThentainiingy ohecet aterd ngvedagat nmay
.contgin betw&;g, 25 _70 qu 95% t ot al sohjdsa.lhe a
IRgTRGERERORDT A% g PEBF R M= TP UR B He AT 1 B0 Gt * 9098
wiitdrlimpelindsbl el e tlerqal e, ciroowiat ehe nopeediremoraay be

in the f.o

beverageé 1n5¥%éqe§¥s is a liquid chocolate ingredient.
The cartridge may comprise an inlet for the.
introduction of an agueous médium into the cartridge and an

outlet for discharge of a beverage produced from the liquid.

‘chocolate ingredient.

Preferably, the liguid chocolate ingredient is
concentrated. Tﬁe use of concentrated liquids allows for
larger voiuﬁes of beverage to be dispensed. The liquid
chocolate ingreédient may contain greater than 40% total
solids. The liquid chocolate ingredient may contain between
70 and 95% total solids.

The liquid chocolate ingredient may contain about 90%
total solids.

The liéuid éhocolate ingredient may be in the form of a

gel.



S10

15

20

25

30

gel. 4 The liquid chocol ate ingredient may have a
viscosity of between 70 and 390ornPa at anbi ent
tenperature. The viscosity nay be between 1700 and
3900nPa at ambient tenperature. Typically, the liquid
chocol ate ingredient contains 5 cocoa solids. The
liquid chocolate ingredient may contain between 50
and BO total cocoa solids. The liquid chocol ate

i ngredient may contain between 60 and 70. Wtotal cocoa
solids. This aspect of 4 he present invention also

provides a 10 nethod of dispensi ng a beverage froma
cartridge contai

h ity o
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roduce 19,05 tdie brvenageota2lcwbesaei n
m?l’fégllévtél of o%ﬁ%gr%s grgater than 70% The |evel of
scflddlsing is neasured as the ratio of the volune of foam
'prquggdaggé&@eoyo&ﬁgmpﬁésdﬂﬁamwuqyuudnIalqm grbevéeage
i ngre

Ient. Foaming is partic arly VAl 0
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cﬁmﬁ@;hbevzerage‘:rngged!:'enf-sr‘an’d b‘b‘ﬁ‘ﬁ;ﬁ? drrétt o © said |

oy antlallhycahkbee aﬁggi‘\@&ﬁémm&[ﬁma&ﬁ@em irales,
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chocolate ingredients is diluted by & ratio of between 2 to

1 and 10 to 1.

The method may further comprise the step of passing the
beverage through meéns to produce foaming of the beverage,
wherein the level of foaming is greater than 70%. The level
of foaming is measured as the ratio of the volume of foam
produced <o the vclume of the original liguid beverage
ingredient. Foaming is particularly advantageous for
dispensing beverages such as cappuccinos and milk shakes.

Another aspect of the present invention—provides -a

carrridge for use in a peverage preparation machine, ‘the

cartridge containing one or mMore beverage ingredients and
being formed from substantially z2ir- and water-impermeable

materials, whersin the one or more beverage ingredients is a

'liguid dairy-based ingredient.

preferably thé liguid dairy-based ingredient contains

milk.
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Preferably the Iiquid dairy-based ingredi ent contains
mlk. 5 The cartridge may conprise an inlet for the
i ntroduction of an aqueous nediuminto the cartridge
and an outlet for discharge of a beverage produced
fromthe liquid diary-based ingredient. 5 The liquid
m |k ingredient may be concentrated. The use of
concentrated liquids allows for |arger vol unes of
beverage to be di spensed- The liquid mlk ingredient
may contain between 25 gnd 40% total solids. The

~liquid mlk ingredient.my contain 30%total solids.

10 The liquid mlk ingredient may have a viscosity of

bet WE&R FETETE9G00AP" AP EhDT et teRfef@fulr®e The -
inediad SHilde I0E0Ra0kg0EclRYMERNEAR ThitetMRER 2@ cki8BE and an
12% fat. This aspect. of the present invention also _
PeIFtddSTa LESHFEBROAT oF W EPERST rRF PWEF HEGE £G4 Tud
Galrti-id@e o Qigiieaiiagr . one or nore liquid mlKk

i ngredi ents during.an operatin cycle, conprising the

ot 2oy T, O ARTEE e T o (B erRe et The use
cFakbhicege riat eidoRigaide vel hges bfodi latd«an vefl up@isdofone

QL RLe Lidyld d'iggaﬁgégﬂtﬁx aﬁd%ﬁié%rﬂt N3gchBsene ma

tb dge 20 nor &

ever age Into receptacl e, ereln the-one or

‘dong@iig metvesiingPedPBnt @t itor} Lrekidsy. Fheatilgudf milk
hetweernt Ryl 2Rdabnt Hos leodle B 4y, nore liquid

mTk ingredients may be diluted by a ratio of around
3 toThe 33948 FetKodPPESAFTRE HBRY CHHRY iSs & itsITe Sat¥p o8f

 HRASSR] Tohandhevenage ihraughen®ansnggine@uce foan ng

of t& bever age, . ﬁﬁ rein the level of foaming is

or catt€r AR H0T b RETOLE R T T o GSaREeh 0-1 and
lukveémti.on provides a cartridge for use in a beverage
prep%%ﬂgiQ@pggﬁhhgethétEEesent invention also provides a
method of dispensing a beverage from a cartridge conta{ining
one or more liquid milk ihgredients during an operating
cycle, comprising the steps of paseing an aéueous medium
through the cartridge to form a beverage by dilution of said
cone or more liguid ihgredienCS, and dispensing.the bevefage
into a receptacle, wherein the one or more liguid milk
ingredients is diluted by a ratio of between 1 to 1 and 6 to
1. - o | |

'i‘he onle or more liguid milk ingredients may be diluted
by a ratio of around 3 to 1.

The method may further comprise the step of passing the
beverage through means to produce foaming.of the beverége,
wherein the level of foaming is greater than 40%.

Another aspect of the present invention provides a
cartridge for use in a beverage preparation machine, the
cartridge centaining one or more beverage ingredients and

being formed from substantially air- and water-impermeable
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30 cartridge containing one or nore beverage
i ngredi ents and being forned from substantially air-
and wat er - i nper neabl e WO 2004/ 065259 PCT/ GB2004/ 000279
materials, wherein the one or nore beverage '
‘Y%ﬁ’r"@ﬁf?’éﬁt sis a liquid coffee ingredi ent PCYGB2004/000279
cartridge nmay conprise an'inlet for the introduction
of an aqueous nediuminto the cartridge and an 5
outl et for discharge of a beverage produced fromthe
liquid coffee ingredient. The liquid coffee
i ngredi ent may be concentrated. The use of
ncen rat d liquids allows for Iar er vol unes of

TBEGEF ahE (5B Se i Ct THE TIPHeEs e g nee ie a
ldgntai ébﬂﬁiéebehgeeﬂlék& and 70% t-otal solids. The liquid

cof f nt ai n _bet ween 55 ototal solids.
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cwéfghtlmgxhdimnblcarbonate The I|qU|d cof f ee
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!3980@ %ela ug%}c/) en}f!e?e éfr%g %?%ymayhgev?%%c%r%v% %’ﬁyT}Bee
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t [ j on. al d .20
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spen Ing a roma car
beswean it h@ndories oropml esdlidai dllvoflfigeid ng:pfeiheemas
AUk Lng @ Rer ati I olp;igi ng the steps of
3 RRE 35 B §ﬁ§tgtafﬁggud% ‘the cartridge to
forn?b@kﬁanﬂﬁégé06§e@|inﬂﬂeéheaﬁ i ¢onbagn osodinire

ﬂllcqybgngeg f @@l pgE L elmg%edél&% qﬁ%p%gﬁlcggntg@tv?e%n 0.1

evera e into. a receptac e, e one
Fdgar BF Rofreéghr n@?%%mlgarpgnﬁq -ufBe Breridas papf

Ratuerbdided 8.sameh 100t By lueiie 9BEiGH WI¥HHonhduld

cof f ee |ngred|ents may be
The ligquid coffee Ingredient may have a viscosity of

between 70 and 3900mPa at ambient temperature. The viscosity
may be between 70 and 2000mPa at ambient tempefature. '

This aspect of the present invention also provides a
method of dispensing a beverage from a cartridge containing
one or more liquid coffee ingredients during an operating
cycle, comprising the steps_of passing_an agueous medium
through the cartridge to form a beverage by dilution of.said
one or more liquid coffee ing:edients, and dispénsing the
beverage into a receptacle, wherein the one or more liquid
coffee ingredients is diluted by a ratio of between 10 to 1
and 100 to 1. |

The one or more liquid coffee ingredients may be

diluted by a ratio of between 20 .to 1 and 70 to 1.
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diluted by a ratio of between 20 to 1 and 70 to 1. WO
2004/ 065259 PCT/ GB2004/ 000279 7 The net hod may
further conprise the step of passing the beverage

t hrough neans to produce foanming of the beverage,
wahmnedssesh he | evel of foaming is greater thagyéRMan0279
Anot her aspect of the present.invention provides a g
cartrirdge for use in a beverage preparation nachine,
the cartridge containing one or nore beverage :
i ngredients and being fornmed fromsubstantially alr-
and water-inperneable materials, wherein the one or

. nore beverage ingredients is any of a soup., fruit

j ui cBhe fieghodr ealy Miuvrkhet acdyqgneitsed the - btaa@erceigeassmg:e:he
e Sartrid rlses ninlet for

b8{,e9§ %ﬁhg ugp on of R_'angg%c{ut‘é/oeus red ang akthe g Resrade:
Wbar@#mcﬂpg éﬁ&ehnof(ﬁ@amengfxﬂ gheatharghamﬁ7ai bever age
pr odulg ngs.
DLoPASRG e AREOP Enf e dRGR, TENEREES, g egLens
cearridaryEomuyge conpr bS'eemEeJlHr@pamsnbem reavdhian, i ther
oHBEPEseS Ualist, he?32 Y o kbhe: 9 e%&eHEEb%d
snap-fit arrange e provi t'o° conj oI i
beatl@rfqi@w@e rframdsqhﬁéanhmlcly regirve pnénwammpyrméalolm

-mSééHé wr%QeIHecr&aehélgg%an HeWel-BEL ﬁmﬁaéﬁtg‘eﬂ‘s

Er ucing_ a jet of the beverage, “wherein said
aﬁﬁaﬁ F droYer oéﬁ‘élmglutlﬁé: Fvorechaibly ezarponebapr i ses

‘paPe PR t WaRickNot hiedaeyerage flow path. The cartridge

may further corrprlse at least one inlet 25 for air
and PR feTtei dge MeYaCPRgr 89T s dréekeflercttiten of t he

iheto@hctiRebE0En IMRLABYmed FUM S8t Ak hel 6QMAiRGeAknd an
| east one _air inlet is incorporated into the beverage

ogglgt p‘?ci}:r QlllSF?ar%? vl PerriAs%e PTORHESRr Bidhthe one or
mblauehévema@I Sﬁgﬂmmtbes a beverage as

For all aspects of the present invention, the cartridge
may comprise an outer member and an inner member conjoined
on aséembly with the outer member. A snap-fit arrangement
may bé provided to conjoin the outer member and the inner
member on assembly of the cartridge.

The cartridge may further comprise means for .producing
a jet ofltbe beverage, wherein said means for producing the
jet of the beverage comprises an aperture in the beverage
flow path. '

The cartridge may further comprise at least one inlet
for air_and means for generating a pressure reduction of the
jet of beverage whereby, in use, air from ﬁhe at least one
air inlet is 1ncorporated into the beverage as a plurallty
of small bubbles. _

The present invention also describes a beverage as

produced by any of the above mentioned methods.
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30 produced by any of the above nentioned nethods. WO

2004/ 065259 PCT/ GB2004/ 000279 8 In the foll ow ng

description the ternms "upper” and "lower" and

equi valents will be used to describe the relationa
WoH04/e65259 ng of features of the invention. POEGBIRE6H279
"upper" and "l ower" and edui val ents should be 5 :
understood to refer to the cartridge (or other
conmponents) in its normal orientation for insertion
into a beverage preparation machi ne and subsequent

di spensing as shown, for exanple, in Figure 4. In
particul ar, "upper" and "lower" refer, respectively,
to réPaty EPdSringriesreapeionr thq ierae Tepderdmaadt op

Svbaceadd él_fuitvageﬁ@é twi1898e LiBe@dd 'ii!egleri%cpechet erms

"i.nner"” and "outer"” and equivalents will. be used to

| I§ASELPRR! tBRSIitdPRLNGRA IgBsrERENPhhs invaRkEs offbehe

tet@ntipfer Thedt 81 BFer  RRAAM eqBffal it thodld be _
equi val ents should be understood to refer to relative
FEFBRS £9 FefRE 48 % CRFE5ETDr (Bt RERSE IRIBIRERIST)
heiing, nbasdIeGriivat ¥t idedoer in8erf ikt hekof £ opav.Geptre
or major axis_ X of the cartrldge 1 (or other E
P&&ﬁﬁaﬁém.mﬁ%&ai TRAtBLEFWRBE plRems ipgvantshayn, for
esiamplapWiberidgiescni beth daytwaulef, exppelke &md Ys1oekh
r%ference to,thg 20 agg%nganyia?_draMAn s, in which;
TEGhr TSR TIELY: sERtTDRAF VEr BRFHG BF  BR2BE 8T hewbapT

fdond Br 8tp andrfzeeontd efi@i Faptsiade carhr hdgesidd, gehe 2

' 0SS- ,Sect ing of a detail _of the out
R R T R T S TR 2

dedciritiei cloé mitacnshah; pdaigipaildgi of £eatages seftdenal
HA" B Olon oo 1, RSOl EL
sgispntd bé witernmioed toerdfer ¢b Fedatrivel positions in the
cartridge (or other components) being, respectively, nearer
or fgrther from a éentre or major axis X of the cartridge 1
(or other component). _

Embodiments of the present invention will: now be
described, by way of example only, with reference to the
accompanying drawings, in which:

Figure 1 is cross-sectional drawing of an outer member
of first and second emquiments of cartridge;

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

Figure 3 is a cross-sectional dfawing 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;
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30 Figure 5 is a perspective view from above of the
outer nmenber of Figure 1 in an inverted orientation;
WD 2004/ 065259 PCT/ GB2004/ 000279 9 Figure 6 is a plan
vi ew from above of the outer nmenber of Figure 1;
WoR@woe2sp i s a .cross-sectional draw ng of aeTidEI6v4/000279
menber of the first enmbodidvent of cartridge; 5 Figure
8 is a perspective view from above of the inner
menber of Figure 7; Figure 9 is a perspective view
from above of the inner nenber of Figure 7 in an
inverted orientation; Figure 10 is a plan view from
above_of the inner nmenber 10 of Figure 7; Figure 11

Cis a oreEE fedfsi BnalamvARMNETON atyef bfsthe estad FRRber

off Fagtredge in an assenbled condition; Figure 12 is
a cross-sectignal drawi ng of an inner menber of the
second*BNtodi mene PFoRerceFtdgeal BEaFiggr of 18n | Ry -
oeober e tiHen &l rif MM REnd St 9f.the inner
menber,. of Figure 12 show ng an apert urg; "Figure 14 is
a perspettd ve *0i BWPFTHRCABYBS evisiv thremi pheve orerther infer
Fegber d2;Figugere; 15 i s a perspective view from above
of the inner, .20 member of Figure 12 in an inverted

ori entation” FPgRrFT®SCEIvROIIRY fepsabeectdfonak inner

- geabenghffighee 7 nireranmenbertdf Jzianegrid;, Figure 17

1S ap s=sectional drawi ng of another detail of
the i n%’éu%%néﬁbé? %fp%ﬁngh’?%wl ThERPHg ah e ir@6r member
PAl Biguid gure. 18 is a cross-sectional drawi ng of the
secongk . enbodi ppnt of ' cartrjdge in an assenbl ed
_condin%igcl)ln; glggggea 7 fssfgecrc:'r%%si- SERYivhaAL dhenfngsof
grbeAtmentnefibeartridge in an assembled condition;

Figure 12 is a cross-sectional drawing of an inner

member of the second embodiment of cartridge;

Eigure 13 is a cross-sectional drawing of a detail of
the inner member of Figure 12 showing an aperture;

Figure 14 is a perspective view from above of the inner
member of Figure 12;

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

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

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

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

Figure "19 is cross-sectional drawing of an outér member
of third and fourth embodiments of cartridge according to

the present invention;



10

15

20

25

30

of third and fourth enbodi ments of cartridge according

~to 30 the present invention; W 2004/ 065259

PCT/ GB2004/ 000279 10 Figure 20 is-a cross-sectional
“plravvin of a detail of the outer nenber of Figure 19
s%%?\‘)\ﬂ/?‘?gz An inwardly directed cylindrical BKTEB2PHI0279
Figure 21 is a plan view {% om above of the outer
menber 5 of Figure 19; Figure 22 is a perspective
vi ew from above of the outer nenber of Figure 19;
Figure 23 is a perspective view from above of the
outer nenber of Figure .19 in an i nverted ori ent ati on
10 Fi IO Lona dr awin
nenblg?g%%the ?hgr‘g”%i %lg'r%n of drey i gt |t§ﬁ e
tihe guperrmeribew HEoFd @by 8 90Ehowheng ratmennwendblar dlcrfected
6 is a cross-sectional drawing of a
Jéleltqglaglgaﬁ eafg%ﬁegl nner nmenber of Figure 24 show ng
an i Aigyren&d dpparplan miepi fuee sXpvies of pbe spectki wember

-c}@ ewgfiromabove of the inner nenmber of Figure 24;

Figure 28 i's a perspective view fromabove of the
i nneFigwe w@niier 20PeIRARtéve4view diromubpvedt the outer

ng“[bggtgglﬁ@ur@ gyre 29 is a cross-sectional draw ng of
the third “embodi ment of cartridge in an assenbl ed

condF tlg‘é)if? 23FilgurePSRREStAVEr Hiew Sewm ehave drfwihegovter

iheRNEE r16f 14 he, fionethegnbodiimpt .9t cartridge;
25 Figure 31 is a. plan view from above of the inner

nenbERTUET ¥ dr 8 SPOSTiSFEFdcoBel draviper Spert i nmeyi ew
Hen@arabpeheOe i biBSIimeiRNBEr cOft Hicgre 30;

Figure 25 is a plan view from above .of the inner member
of Figure 24;

Figure 26 is a cross-sectional drawing of a detail of .
the inner member of Figure 24 showing an in-turned upper
rim;

:Figufe 27 is a perspective view from above of the inner
member of Figure 24;

Figure 28 is a perspeétive view from above of the inner
member of Figure 24 in an inverted orientation;

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

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

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

Figure 32 is a perspective view from above of the inner

.member-of Figure 30;

Figure 33 is a perspective view from above of the inner

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

i nner- 30 nenber of Figure 30 in an inverted
orientation; W 2004/ 065259 PCT/ GB2004/ 000279 11
Figure 34 is a cross-sectional drawing of the fourth
YWOHoRASHt of cartridge in an assenbl ed copdi/EBRR/000279
Figure.35a is a graph of Honcentration vs. operating. .
cycle tinme; 5 Figure 35b is a graph of foamability vs.
operating cycle time; and Figure 35c is a graph of
tenperature vs. operating cycle tine. 10 As shown in
Fi gure 11 the cartridge 1 generally conprises an

out an inner nepber. 3 and a |am nate 5.
The HAEE Rt B oRAcar i C3oAMS | ofeat £055h o
eabe@amﬂnadoEOcﬁﬁtfﬂdd@e1eaahraﬁkﬁhblewhbéﬁaﬁﬁxénan '
|nt i or ég for conta%ni pg_one or mpre beverage 15

i ngr eoquer?t 2ah® i hIBEPI2Y: GG EF19® I n@PgTating
cheVvertage;f | ow path Iinking the inlet 121 to the

out | 122 d. whi ch asses thrqugh the interior 120..
The f et ig ahd &ftaPE‘t ? ’i Leﬂgi:}ﬁi‘t“’r alPFreeared by -
theeIGMMnaaadS and are opened in use by piercing or
cut t4 f e; | am nat The beyerage 20 fl ow path
i s de e %5 %Jfoa RET p?‘n ErEFEeER 8ﬁ§gYsps QE’SF\ﬁééﬁg t he
cpatertimenber 2, inner nenber 3 and | aminate 5 as

di scussed bel ow. O her conponents may optionally be
included "in the cartridge 1, such as a filter 4, as

W | |AhHeshewscin b@cﬁurfeuﬂﬂhethet)eiaa\k/riﬁgem fgemetra¥@ysi on
c i,dg rib for ackground
S o T T Fl Urs Tos T9oTne =P &1 |
1oLt Sof Theeowtant meager 12 i sinvert newber I3y aés I'Lglﬂﬁﬁhte
SfQEeLE%%ehBlQ&&R?Q§&QQt£E'éé%éyid@%ogu$ﬁl B h g3 roast

and round coffee or | eaf tea. Fbmever this*Ver si on
18?e¥ 120 for containing one or more beverage

ingredients, an inlet 121, an outlet 122 and a beverage flow
peth linking the inlet 121 to the outlet 122 and which
passes through the interior 120. The inlet 121 and outlet.

122 are initially sealed by the laminate 5 and are opened in

. use by piercing or cutting of the laminate 5. The beverage

flow path is defined by spatial inter- relationshlps between
the outer member 2, inner member 3 and laminate 5 as
discussed below. Other components may optionally be included
in the certridge 1, such as a filter 4, as will be described
further below.

A firstlversion of cartridge 1 which will be described
for background purposes is shown in Figures 1 to 11. The
first version of the cartridge 1 is particularly de51gned
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,
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30 cartridge 1 and the other versions described bel ow

- may be wused with other products such as chocol at e,

coffee, tea, WD 2004/ 065259 PCT/ GB2004/ 000279 12
sweet eners, cordials, flavourings, alcoholic
Weowragey, flavoured mlk, fruit juices, $@Uﬂﬁﬁ@ﬁmmnn
sauces and desserts. -As. 1Zan be seen from Figure 5,
the overall shape of the cartridge 1 is generally
circular or disc-shaped with the 5 di aneter of the
cartridge 1 being significantly greater than its
hei-ght. A major axis X passes through the centre of

the outer nenber as shown in Figure 1. gpl cally the
BUREHNSTSdli SPved e sof Lt deousiimes nehm‘rrolzc. evVeZAZE Sym

frawanrdd helk ovanak! 4 heiaht s'q%aéﬁeéfms?éﬁ@e TXRaC&éAéérts

t he vol ume of the 10 cartri dge 1 when asserrb
30. 2 ffi °3Bobe THRETL AT ER ?Péwa-”@r 52 ebﬁa@na}lceh@p¢®% the

bowd risierpedis Sé'bﬁ]e'ral@y hamdif =2 eur yesh %@Eleérwmk k3,
ngCl osed tth and an open bottom 12. The di aneter

PHRETO A eF P eiAFEr 189 5T ReiEe| 87 9Btf xdr@tigpIugater than

coamatiethtt 0Atrhb£3di1 anes ex @lsdhechobineha Léntre of the
resultlgr%from flaring of the annular wall -13 as one

PP e M ELESF  ¥n é’nc?"és $p 111 TYRIEHE YopBA BEREDIH
dPameéfter cannied arutwal inerﬂxs?ezamd iel ogesl hotisam ddat@get her

t Iehving n eriqQr 34, A hollow
LIS BeslRECPL 3 G ST S SR e el
pammdm thwlnére aslseabbledcnps Bb.cenireghson the rraj or

axi s nore.clearl in Figure 2
cyl | n%\rl 02? ex“tleénr?éel o% g (Mnr RIS é‘pb@ﬁl p‘?%‘?elde

| feding Of hesing secomded nahnulEzr ¢apbrii ons c19$e@0cc&pﬂ(il

r Lon,19 i.s Il ht _ci.rcul ,
;&? a-rggr%rp%gl I§<g‘-Tt‘l[zoqr(tlecon pdorat"}e(%% 2Bt i T P FB Bgmoexr 2 1s
%WJ@EI atnthhadr dddepmparasarcdl phe apiemederThe tie rmbttom
P@rtfé%ﬁlltgrl '§rc§1‘ngt @?£rfﬂ§mf %h@cﬁll]ﬁ{ a‘i‘ykﬂl 965. and olnsé
cl osed % | ower face d:L er 5t thé
???\éﬁtrse§eé’éﬁ‘a fé}ﬂjctlﬁﬁ?@l tororltli 6A e . cz@anathQQm 12. The

aneiererbal | y3 deer Raskeq Rt dahat E&Eether define a

receptacle hav1ng an interior 34.

A hollow J.nwardly directed cylindrical extension 18 is
provided in the closed top 11 centred on the major axis X.
As more clearly shown in Figure 2, the cylindriéal extension

18 comprises a stepped profile having first, second and

- third portions 19, 20 and 21. The first portion 18 is right

circular cylindrical. The second portion 20 is frusto-
conical in shape and is inwardly tapered. The third'pcrtion
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
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di ameter of. the cylindrical extension 18 decreases as
one 30 traverses fromthe top 11 to the cl osed | ower

face 31 of the cylindrical extension 18. A generally
hori zont al shoul der WD 2004/ 065259 PCT/ GB2004/ 000279

- W&2084065%9¢ or ned  on the cylindrical extensi 8AT/GS820a4/0001Te

junction betmeen t he .secdhd and third portions 20 and
21. An outwardly extendlng shoul der 33 is forned in
the outer menber 2 towards the bottom12. The
outwardly 5 extendi ng shoul der 33 forns a secondary
wal | 15 co-axi al mﬁth the annular wall 13 so as to

3(%“ n@ an. nor}lultgr tr d ﬁ' a manifold 16 between
e secon ary warl © nr?dcf“ eS*BHHUICH 18aft e Ivgstion
hedmieol wlqesqmseanarmm bbet ichs @orhagepce of the
out e es of slots 17 .10 _are provi ded
in th:e) annu| ar vva%?eri%lqgevg’fmé\ﬁ??ﬂ:’( & SnERFReY &t £8%t o
oupesy neebe Y dowakis il borntni TAL i m’mebehweﬂﬂ}he
t r|or 34 f t he

él&%hé@%%ﬂs"f%ﬁ E ru?é %&L‘? Fo?n &6 ﬁ‘gec?/é"rxtliagal
wgijtht §he nanrtqi@rawnhl ar3 el Iaslso MmeanZ@nﬂthﬂQr&bm s

oyigled. n own t ve
iR 0y fola 1gle%é%egﬁb9g nEecton%,arg g%gjd ]a%/ Eﬂ'ﬁ dtﬂe

slots™ 17 are provid enera 'y equi

- ARELlar el é-r3ené‘be oﬂamrf@ldnampmsjaslaroiﬁhe shets 17

I in lLen
oA e SRR Sl 4® SBPLAD D 27

FEpPESEHIThG 1088 cFnmHerovel al 13 Heivght wothtttee oanefold
TeeRbebrh de EBG M Of 25
and 0, %5 mm g %/l?)l cal lrhﬁfdt gg&&uﬁl%t ITO§l {:1‘" t%es 0.3

IMETioroRS 97 the wfifelrcmemetly 2naheBow

showhr e eriguraesbeves ag@tsi 19 &AL
hereth{ %h into the mani 7 ol d ﬁleslét ﬁg?&@ iSagte in

lusd: ASTMeSRnRRtanth Afberobs ?%e fR?PWééeﬁn

Ilnh ehe uérﬁrodtm@her sRovat tHikey p@éwlre&h 6tef 14 herO Wk ideq
i S _provided, "as nost

dgﬁear{yysel'%l l I n bq%%éméat %Jﬁrcumference of the

‘manifold 16. The slots 17 are preferably between 1.4 and 1.8

mm in length. Typically the length of each slot is 1.6 mm
representing 10% of the overail height of the outer member
2. The width qf each slot is between 0.25 and 0.35 mm.
Typically, the width of each slot is 0.3 mm. The width of

“the “slots 17 is sufficiently narrow to prevent the beverage

ingredients passing therethrough into the manifold 16 either
during sﬁorage or in use.

An 1nlet chamber 26 is formed in the outer member 2 at
the perlphery of the outer member 2. A cylindrical wall 27
is provided, as most clearly shown in Figure 5, which
defines the "inlet chamber 26 within, and partitions'the
inlet chamber 26 from,.the interior 34 of the outer member
2. The cylindrical wall 27 has a closed upper face 28 which

is formed on a plane perpendicular to the major axis X and
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defines the"inlet chanmber 26 within, and partitions

the inlet chanber 26 from the interior 34 of the

outer nmenber 30 2.. The cylindrical wall 27 has a

cl osed per face 28 which is formed on a plane
"b‘é?“ﬁé‘?ﬁé?*‘gul ar to the major axis X and WO 2067/GBa®2/5®279
PCT/ GB2004/ 000279 14 an 6ben | ower end 29 co-pl anar
with the bottom 12 of the outer nenber 2. The inlet
chanmber 26 communi cates with the manifold 16 via two
slots 30 as shown in Figure 1. Alternatively, between -
one and four slots may be used to 5 connunicate

%}?\A&%ﬁnlgﬁ fz%' 4,18, q: h@h ol et h%”b %éﬁche
r en outwa endlng s PH
oy Targzhal d‘embwfth al?ha)uln\hat d¢fyatrém:ead| cr:@mnidra.m:gee%ww:h chne

feNs 1P PEILLALLYd O d RRGHRI O A3

Typlcally ange as a W
%#RﬁnnaﬁnvebypOWQHWﬁﬁnobnerﬁn&Ifangesléﬁs|mayebbaug@® ttco

%&f@nq%geadﬂa&{érg}hmg&m 3gtsﬁd r@ﬂﬂo%lez dn&“ .

hand rovi an upturne
26 to inprove grip. The outer nenber 2 is forned as a

Si ng'AeleE‘Egéﬁé cpﬂ ec%% oaéqafxrdqgn Qw@n&%{gs'smul er 33 is

pol yet hyl ene, I'ene, polystyrene, polyester,
BYovd dedniviakl eare)foth@ré Y rRsftengfing hEbenar3sr Which extends

ﬁé‘ﬂ'ﬂé‘i‘ﬁh%n@&fl@“&ﬂﬂk@nﬁat S 138 o &NY cALYRBESF1ange 35
avai l able from DSM UK Limted (Redditch, Unlted

RRhGURFIERTRE RRRAYASD Refert MRy Bep‘aﬁ%’q%ﬂe oft Ehfshanast

@s g %ﬁibygsatto Tﬂng BT Bl UBY, NBh K10 G8%S oTBYr Rember
ecti on noul The i nner menber 3 as shown in

r & hetd- ﬁie Bi ¢bd SRTINAAEA a8 UREWFRED

ﬁnmnmatdlymﬁx&ﬁgugﬂﬂ@ cylindrical funnel 40. A major
aX|sTX passes t hr ou &QS@D @%re of the inner nmenber

oRH-Fh 7 85t = W S 1 EPgER & B oce
ﬁhﬁnaﬁghlaEnétEynpamyethpnnﬁLs@@1@pr@@&fﬁndw Bod}s Bk ray)
b&iﬁ%ﬁt@%? gg ajfgégﬁ%tQVOEE%%o or more of these materials.
A suitéble polypropylene is the range of polymers available
from DSM UK Limited (Redditch, United Kingdom). The outer
member may be opague, transparent or translucent. The
manufacturing process may bé injection moulding.

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

As best shown in Figure 8, the annular frame 41
comprises an outer rim 51 and an inner hub 52 joined by ten
equi-spaced radiai 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
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[ [ [ 21is
equi - spaced radial spokes 53. The inner hub 5
igtegrgl with and extends fromthe cylindrical funne
40. Filtration apertures 55 are formed in the annul ar
frame 41 between the 30 radial spokes 53. Afilter 4

vicsodismssed on-the annular frame 41 so aspdRGEAYAI00279

9
the filtration apertures B5. The WD 2004/ 06525
PCT/ GB2004/ 000279 15 filter is preferably nmade froma

-material with a high wet strength, for exanple a

non-woven fibre nmaterial of polyester. Qher
materi als which may be used include a

: gva#er-l nper neabl e cellul osic naterial, such as a

Y5 38i BresteRaldy apde dinam s mgtwoua]n wiapen hidm asetf
Theengene N £pANS amd1eDE CSo B8, 3 gﬂ} W' Lo, fipres o
A ylene pol yvi nyl chloride an
%OJP%/QO I enBEheth @A REdR radicon mapf be hm phastide a
wmtem-uazbsmélimé he1cel bad | OS1ft SBRLET 'T.,ﬂlchf agpder sullgl

t | heat-seal ab
‘T Ielrullags% %B%rr’?ﬁe}rnl??w%%? RPFRRITt Bihreat erlhel wowkn qhapc&

J%\mrre\satnapl by dipdkeandi{ i MLRESULE S %ﬁhg %gnshown

g he .annul.ar frame 41 in
i n t y%r%%lts OrIgE PBﬂZ T RodwerBY densi gihe i’ncowte:atrimr
dusTSge glehsma:t edreridld aueo PRs! LdOn3AR hhEh

51' lting i,n_the annul ar
an ng a ?élr}luﬁigg?‘év%aft%ﬁﬁaﬂl peat -sged abpper Tharfidterot

-TEachlspoke 5Ratedpopviditddwivi Bhag matRst and) 1‘1‘ h 54

v0| space above the annu rame 41
a:Mr}lnggQaV%}?%‘Se 2k 8¢ %%556@5‘“873093@?? 20 B%S%@eﬁleds
%Ghéemam tfhremesujanbyhaswebym and on a | ower

he
face 4. The passages 57 extend fromt
oﬁt eﬁQ?/?}En 1 o&/ﬁ\%var 7Sy FS&E gl FreTapenct ifigurena.

-t LARRT duo Fankel ldrcatati apeai maﬁ@odefmeouﬁh the

al
cRBE i@ el 0610l sLhenlelis, oh, 251 h461 WavinarLe
unnel 40 conprises an outer u 74

sloping lower profile.

The upper surface of each spoke 53 is provided with an

upstandlng web 54 which divides a void space above the

- annular frame 41 into a plurality of passages 57 Each

\
passage 57 1slbounded on either side by a web 54 and on a

lower face by the filter 4. The passages 57 extend from the

‘outer rlm 51 downwardly towards, and open into, the

cylindrical funnel 40 at openings 56 defined by the inner
extremities of the webs 54.
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
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surroundi ng an inner discharge spout 43. The outer

" tube 42 forns the exterior of the cylindrical funne

40. The discharge spout 43 is joined to the outer
tube 42 at an upper end of the discharge spout 43 by
YR an annul ar 30 flange 47. The di schEK/GB200430279
43 conprises an inlet 45 &  an upper end which
communi cates with the openings 56 of the WD

2004/ 065259 PCT/ GB2004/ 000279 16 passages 57 and an
outlet 44 at a |l ower end through which the prepared
beverage is discharged into a cup or other

%ggggéag}p. he di% harge spout. 43 conprises a frusto-
PEGRTTal Pofffoft A4t a 4@‘5& TOMET afRf & PEPPeRdYREch
ther prepuredbBeatrand AweHieBlarddie i6¥bi NdULak BOREF ON

58 ave,a .slight taper such that it narrows
rFSﬁB”?%%ﬂ% 'hghS utt %ﬁ*%ﬂ? ’fﬁ%mf ris COTRRIRRSIR fEPEFON 48
chelpsl tmomthanned drewer agpef raid ahbea pAsIS3ges c27 oWk on

owards the outlet 44 wi thout inducing turbulence to
S%hg@b%ég?gﬁe?néh dot5e ggb?gﬁﬁgﬂopofﬁﬁmfFﬁ%?@ylbave a
sdoght alagear bhon w7t dtpheviced wsivhPdé GiHe SUppettsnebs
| - c arqund _the circunference _of the
T@% Fﬁ rloc'gjlggl?%n ézlrl{iﬁ.n S R 5P ck’\%’ﬁ?hgeﬁf?%% from
tbhapastages0 57t demeltewaedn. tHheutpper4edgascat tiheucing
, S vel ,wi th one _anot her d
e SR Y a0 A b2 BB B, BRE, £rueto-
cepAbR PUrpnbes fior pedvaded witiglfeur ndwgroatt wpbeces
o0 PRl LOBKL LG, Dlc1 3 cThALI Ao TBECLIA! . AY S CL] bed
above and by.i1njection noulding 1n the sdane manner as
tupeel il er TREnpEPOXE #6PA| 4 2rdwitineethanndie SAner
cRRPbBIt R ANATRE (R 0kEEs JETHES s 5% Bepaeds froma
bi odegr adabl e polyner. amples o U|tabFé_
Leiat it PPN BFFaBaFP RSBt Ry | thise maf poraxis
xexanpl e, SPI TEK supplied by Synphony Environnental,

Bor ehamnyood, United Ki ngdo bi odegr adabl e pol yest er
ami d&be inner member 3 ma% béwformed ag a singlepingegral

- piece from polypropylene or a similar material as described

above and by injection moulding-in the same manner as the
outer member 2.
_Altermatively, the inner member 3 and/or the outer

member 2 may be made from a biodegradable polymer. Examples

‘of suitable materials include degradible polyetHylene (for

example, SPITEK supplied by Symphony Environmehtal,
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.



25 (for exanple, BAK 1095 supplied by Synphony

Envi ronnmental ), poly lactic acids (PLA supplied by
Cargil, Mnnesota, USA), starch-based pol yners,

cel |l ul ose derivatives and polypeptides. The | am nate
02004065238 fromtwo |ayers, a first |ayer PCIGB@G04/000279
al uni ni um and a second | ayér of cast pol.ypropyl ene.

The -alum niumlayer is between 0.02 and 0.07 .M in

t hi ckness. WD 2004/ 065259 PCT/ GB2004/ 000279 17 The
cast pol ypropyl ene | ayer is between 0.025 and 0. 065 mm

“in thickness. In one enbodinent. the al um nium ]l ayer

i.s 0,06 mmand the polyprapylepe |ayer is 0.025

ble et rRR T AR5 Lo A bEEF e Ravantdobo e e
it ttaskaeebbghlnh aresiesbadineerito thar &1wgirdui 0gyas sl .ps

It the lamnate 5 may b re-cut, to the,
@graﬁqe%t%%gi 85%}?1%9%% pe af r.l.ssabg%gd@h&%cﬁ(ran tred
Laninrt eagsepblyi stlatril pnadiaritagepnsdac titomalsi aehigh hout
e i ng. di rtion. _Consequently, . the_|ampate 5

PO 0 B e SR s T & A TorRarl g

L amineeitee Snater balsrerayt bieo used cobncéadisigze and shape and

ARk ke S utls FECER Bead® b, A
- Poe@ertiiest dade ofitdictcundstardg dibeoxtaid.i dgesdawntly,
- Bfie Clnedelysaid g 00 2010 LEhdl fulddh '&Sa%ggiegg.laomr
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4
Is_cut to shape and placed onto i nner ne%gesf' 3
881} olaminrEeePverk ower behesedyinshgrd cal dimeuk gtocind

cone rc%%?:r%@?é NSthal/hBe &Wdaﬁyfé%@;orcLe%bgrigid

i nner nenbe , outer _nmenber 2 and filter 4
lid instead of a flexible laminate.

Assembly of the cartridge’ 1l involves the following

steps:
a) the inner member 3 is inserted into the outer
member 2; _
b) the filter 4 is cut to shapé and placed onto the
\inngr member 3 so to be received over the
cylindrical funnel 40 and come to rest against the
| énnular frame 41;
c) . the iinner 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 2 is then inserted

into the outer member 2 with the outer rim 51 being received
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are joined by ultrasonic welding; 25 d) the cartridge
1lis filled wwth one or nore beverage ingredients; e)
the laminate 5 is affixed to the outer nmenber 2.

These steps will be discussed in greater detail bel ow
WOE0¥HIGR%EY nenber 2 is orientated with the BEEABIGKI0R
30 12 directed upwards. THe i nner nenber 3 is then
inserted into the outer nenber 2 with the outer rim
51 being recei ved WD 2004/ 065259 PCT/ GB2004/000279 18
as a loose fit in an axial extension 14 at top 11 of
the cartri dge 1. The cyI i ndrical extension 18 of the
oute
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Hggegu%$%r|gﬂgoqggér Alﬁiérnﬂeéugﬁngﬁﬂf %h@ngllééﬂ'HSEeélal
Fare wel'ded around the outer rimb51i. The inner
gqeetrbets 3tkancirowler mEmiFer. 2Aarelt}mm0byehm pefpcess
el dep| ?Q@é @J%@ﬁ mee QLeE L %%eaqqtnamem 4PRAS

edges o t he webs } shown nost clearly-In Figure
at1 thﬁhéamtférmeneﬁﬁérnz th&naamﬂn@‘f“omﬁoéﬁes v iPgrRed

xﬁe%@t_rhﬁrtyeéﬂéw%u@e\f%&nb%@Qe TRO {1304 MehBeri NtHLd Or
120 bel ow the annul ar f] ange 41 and exterior the

Eyrendti REF kTS aﬂ%“%lteﬁ PBFRE B it r ARF offneT

wehdekes . addenddelrt manben xhaabebi A8 WNchenas Segame127

above
llnes around the outer rim 51 and also the upper edges of

" the webs 54.-

As shown most clearly in Figure 11, the outerlmember 2
and inner membér 3 when joined together define a void space
130 in the interior 120 below the annular flange 41 and
exterior the cylindrical funnel 40 which forms a filtration
chamber. The filtration chamber 130 and passages 57 above
the annular frame 41 are separated by the filter paper 4.

The.filtration chamber 130 contains the one or more
beverage_ingredients 200. The one or more beverége
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
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the annular frame 41 are separated by the filter paper
4. The filtration chanber 130 contains the one or nore
25 beverage ingredients 200. The one or nore beverage
ingredients are packed into the filtration chanber
wigdo4/pesese a filtered style beverage the i n%’i’/?';‘s%ﬁ/odo%g
typically roast and groungl coffee or |eaf tea.
density of packing of the beverage ingredients |n the
filtration chanber 130 -can be 30 varied as desired.
Typically, for a filtered coffee product the
filtration chanber contains between 5.0 and 10.2 grans
WO 2004/ 065259 PCT/ GB2004/ 000279 19 of roast and
Ur GOREE R erqurdaceffes dni enfbberatfionhbelnes stha@ﬂcness
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contain one or nore bodies, such as spheres,
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rage 5k ABE PTeakd nghdewmfdepesdte oof Heeveuage

Jl’i@i‘bﬁlieﬁtb)ﬁuzfl‘hb”ﬂmgcl%ﬂﬁl drl2Re arauhd the peri phery
of t%gggmnate 0|nthelamnate5tothelower

Mo bt h%rt‘cﬂ%f* S LaXeR@IER rfgpef Pahge WHbeTha by

t he wer e the cyl.indrical wal l

%‘“Feﬁg%h%%’e’%% E%ﬁfﬁ%rlowsrmév#af?soﬁsth%rcweravardly

dgeemmgtmﬂmaat ehé wand tbe loweieadde of b euker
gat of t.he c¥£%2?r|cal funnel 40. The |am nate 5

Ivedt SAHE P | HheaCyonneRktieWaido2”
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3 exists prior to
%,}&g gglﬁs%tel olr% vveen Etuhdg%#‘gn}%‘é‘%e eégeaﬁa e ‘ﬁﬁ'«ﬂé’r tube
@d@é Blte thel ididsd hat giurmsdut 043, The \larnuatayeOEﬁ foredsdicRg

- IREROS1 TRYE Q%eu§§ﬁkr§%%$ gﬁaﬂﬁég 30 aghtr soni ¢ .20

wel di ng, dependin 6 material  Character? 193¢ 5pe

gt F%ﬁﬂﬁﬁ{@65an cylindrical funnel 40. However, a small

-gap 123 exists prior to dispensation between the laminate 5

and the lower edge of the discharge spout 43. A variety of
welding mgthods may be used, such as heat and ultrasonic
welding, depending on the material characteristics of the
laminate 5. ' |
Advéntageously, the inner member 3 spans between tﬂe
outer member 2 and the laminate 5. The imner member 3 is
formed from a material of relative rigidity, such as
polypropylene. As such, the inner member 3 forms. a load-
bearing member that acts to keep the laminate 5 and outer
member 2 spadéd 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
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Advant ageousl y, the inner nenber 3 spans between the

- outer nenber 2 and the lamnate S. The i nner nenber 3

is formed froma material of relative rigidity, such
as 25 pol ypropyl ene. As such, the inner nmenber 3 forns
WD Pooaass2shear i ng nmenber that acts to keep tBergamhiabHs
5 and outer nenber 2 spaeed apart when the cartridge
1 is conpressed. It is preferred that the cartridge 1
is subjected to a conpressive |oad of between 130 and
280N.in use. The 30 conpressive force acts to prevent
the cartridge failing wunder internal pressurisation
and al so serves to squeeze the WD 2004/ 065259 _
IO GRIOSY 006823 9outxr imembern2nizgretBeand Thtelensamber
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tHex eararriamabreet bixdrangd dorbley topcbssge i datingn of
PR sGRE 5411008 of - che T8 abhe  cartridge 1 it is first
inserted into a beverage preparation nmachine and the
i nl eff©199¢ &h¢ 6arteidgel 225y &8 oblarsdd ibyepted cimtg a
vRiERaLs ﬁﬁeﬂ&?@tbgﬂeméﬂﬁinepﬁﬁ@aiﬁg'fﬂiegafgirgh&MquEet
perfor ate and_fol d back | am nate 5. aqueous
Ted iR CRSARCC RY | Bk g “‘Gﬁéé’f"s 1F Gﬂ“ésbﬁ?%rm ers the
rphihE0sh halchi AU idie deRkBtadL laridmfeldt Q@clt) gt

chanber 26 at a pressure of between From

IATEFEtE e Rt BAUPQUYMeiyEy fxsp:fcradmt maéegh urtcmr slots

ﬁy%s@ﬂéeféﬁﬂﬁistEﬁenﬁﬁﬁﬁﬁﬂd%elﬁ @ﬁ%hddH:QhEhgniéﬁtﬂbﬂtHH@O
tg_‘Fa g?g O of the cartridge 1 through the plurality -

TOEE ATt EFPSUFS et HaRRI 0 yLi2nRabary

Hxla:ﬁrouigbré henef Whteationiichasheto 18QwaRdrBiesnd Lhothe
3tbevera c@%ﬁ%d' ents 200 ‘contained_ therein. The water

P45t déd 2P phRirIRet At bEERE e chamber
lb@velfagne |qag1tedidge1ts thifvagheves agierafioe freds byl qpassage
-Qf ter: thr t beverage 20 _ingredi ent. )
iglgsgﬂgg HOGGR T ﬁ 9? Jla{ﬁly 2 ERG }fl gt g%ng}_’e Fileration
chamber 130 and mixes with the beverage ingredients 200

" contained therein. The water is at the same time forced

upwardly through the beverage ingredients. The beverage
formed by passage of the water through the beverage
ingredients passes through the filter 4 and filtration

apertures 55 into the passages 57 lYing above the annular

‘frame 41. The sealing of the filter 4 onto the spokes 53 and

the welding of the rim 51 with the outer member 2 ensures
that there are no short-circuits and all the beverage has to
pass through the filter 4.

The beverage then flows downwardly along the radial
passages 57 formed between the webs 54 and through the

openings 56 and into the cylindrical funnel 40. The beverage

. passes along the channels 50 between the support webs 47 and

down the discharge spout 43 to the outlet 44 where the

beverage is discharged into a receptacle such as a cup.
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apertures 55 into the passages 57 |ying above the
annular franme 41. The sealing of the filter 4 onto
the spokes 53 _and the welding of the rim51, with the
outer nenber 2 ensures that there are no

vwehanosecseocui ts and all the beverage has topcEGsfefidezro
through the filter 4. The2beverage then flows -
downwardly al ong the radial passages 57 forned

bet ween the webs 54 and through the openings 56 and
into the cylindrical funnel 40. The beverage .passes

al ong the channel s 50 between the support webs 47 and
30 down the discharge spout 43 to the outlet 44 where

t he Poeferaiye . i thelikirragedrrenarat icacepthigie copphl 2gs
&h %HQ pm@%%/19§§;5%$g£4§82%%%721r293 forced
Preferably, the beverage preparation nachi ne conprises
tdyoughr t]b%lrcg?é”tﬁ-’aég?ljt yat erendy ¢orPeesperrting cygcle to
mrsﬁeguttm@%hlamgn%cq;ewe&dg@ i@ drlae re8Lhfcakhe
operating cle to | ush olUt the remaining beverage

i nt oAt ﬁ@cw{ epratre. o cartzedand wirldi sav obe clmscribee
forWinh bk §eMARe Q%sgé@%thf QEfbﬁ&l&gar QNG ; BFNOSOS LW {4,

reference to Figures 12 to : he second version of

- Tife SESPRY | YRFS1PT] SF pete .cear—afqige s BREBLFHYATITe in

dls3p088i AGr QFRN @ﬁsaiégéﬂsqngr ng§é§soilé@_5}le asrdRet 8hch
ground coffee where it is_desirable to produce 10 a

FeFerghed ARG Y FPORIR SPeER Nyt bibiesdr Ritfut a@rgduce

£ rb@mﬁgé/&m«rmfg bherdatasr eSnpf bibie 36086 V&Y S QReRf .
t he c?rtrld are_the sane as in the first version

kEPH &ng PV EERCTS W 1D PePlr B £ATE&ITe
1f @atel RS . sdne taheihothoViingt dessidptdnanlike numerals

di f ferences weep the fir nd second_15 ver.si
{ife BEER Greas Foo g Lo, 1 Bat oL RR T e o Jop s
ddrerd preomurire i étemmds betdesc utslmctltrat daxtdideconie

xpeqztsq.r EEQPPf b% fi.SLsQu?é&f" Sé?ﬁm Ig H{x;rtelsoxgh?c Ifrl]mc%lo
first version of car ridge as shown' T h |gures
}rp thhe same.manner will not be discussed in detail.

- The outer member 2 is of the same construction as in
the first version of cartridge 1 and as shown in Figures 1

to 6. o _
The annular frame 41 of the inner member 3 is the same
as in the flrst version. Also, a filter 4 is disposed on

the annular frame 41 so as to cover the filtration apertures

'55. The outer tube 42 of the cylindrical funnel 40 is also

as before. However, there are a number of differences in the
construction-of the inner member 2 of the second version

compared to the first version. As shown in Figure 16, the

- discharge spout 43 is provided with a partition 65 which

extends patk wayiup 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
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20 The annul ar franme 41 of the inner nenber 3 is the

.sanme as in the first version. Also, a filter 4 is

di sposed on the annular, frane 41 so as to cover the
filtration apertures 55. The outer tube 42 of the,

voy bdonabszseal funnel 40 is also as before. BEWeYSio4/000279
there are a nunber of difgerences in the 25
construction of the inner menber 2 of the second
version conpared 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 fromthe outlet 44. The partition 65 helps
oppheven stwppedvprejd espiayi agiis2Ananddey- 1y ashnagr
Xii$ & I schar,ge spout 43. The profile of
qﬁwlelbéfgc ar geyz:h%u?&bﬁ 4%3 al so different and WO
2004A 0652 587 H@Tlp@?i)@a!ﬁl W@Ziﬁdlﬁg’z fromtrpelaar&mlar flange
St eppea,pr | £ @ %Q stLngh ed.86 . near ,_an '
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Bife Cbs?wf%%d of { e élﬂcéﬁf@m@mt@tet he ¥4 prévided
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extends from an upper edge of rim®6

Ty §7 neP 13 REmGwrE Rt ady | DBt oY Hehes H@meélecpf t@ge sbonbder

68l @ar hystshawrrily Ehew a% ﬂ?aﬂéls L3 ahBe1$! Ofnd'@3ot@has
width of _0.64 nmm An air inlet 71'is provided in

B MA8FRCF 1%fde ™ 7 15 circunferential Iy aligned with

t he Apeacimrlml‘é@ as shawovied igWem146 arvhqk/ 47The
et il.Gom glses ansgperture E‘assn ng t hr ough

S O SR & e B ettt A LA S
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' 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 spou£
43. Preferably, and as shown, the air inlet 71 cémprises an
upper frusto-cénical portion 73 and a lower cylindrical
portion 72. The air inlet 71 is typically formed by a mould
tool such as a pin. The tapered profile of the air inlét 71
allows the mould tool- to be more easily removed frbm the |
moulded component. The wall of.the outer tube 42 in the
vicinity of the air inlet 71 is shaped to form a chute 75
leading from the air inlet 71 to the inlet 45 of the
discharge spout 43. As shown in Figure 17, é canted
shoulder 74 is formed between the air inlet 71 and the chute

75 to ensure that the jet of beverage issuing from the slot
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the flange 47 between the outer tube 42 and di scharge
spout 20. 43. Preferably, and as shown, the air inlet
71 conprises an upper frusto-conical portion 73 and a
| ower cylindrical portion 72. The air inlet 71 is _
Woypdassisy formed by a nould tool such as scPtB2eddece
tapered profile of the ai®3inlet 71 allows the nould
tool -to be nore easily renoved fromthe 25 noul ded
conponent. The wall of the outer tube 42 in the .
vicinity of the air inlet 71 is -shaped to forma
chute 75 leading fromthe air inlet 71 to the inlet

4? cgﬁﬁthe di scharge spout 43. As shown in Figure 17,
CHft%edCt MBRHRERLYAI0W 5y vbe bppewenritheeadt tim et

Fllargyed at7henchid & mialbed er%'l%%gobgat&g %3512%18{ 71.

bever age i ssuing fromthe sl ot
PCT/ GBZ084F B0, $rogedure deas thet sépomstiivatreliynfofil on

tdve nigiper 1505 faea ek tHand lan Lhe. i npedi at.e
i ci n| ty Ef the air inlet 71 gﬁﬁgya%fsg#gl )%‘lpr bCAhFren-
‘}/ ¢ SBEBRPRfecsrbribidiferendye. 1 Ass sspwnlm RiQure .

Ishe ta&seﬁbi:& tilbe birst pwer t here .
gertain d‘lggfl;c orences. /Ks s%g{%gn?%& en‘i’son eir? is
B8 pBPLION 2L SYPPPHe T SAdFRERET é)haelnsg@mdts support

m edThassioleitdee SHpPEOIthel bgnggdj_:pg;le Egggl&gaﬁenst
ge%%grt vvebs The s@oul der 32 the cylindrica
Sxt ensi SRS 1B IRAWVBERC 1 e 20e @BAJtBHFS P@ﬁ‘tiena%l hepin=d

wmontﬁa @S eddo @ﬂaﬂhﬁsbubﬁ&&l%‘ﬂ s9dge Ofe 1N r
67 of .the inner  nmenber 3. An Interface .

i 1%4 P R F B Retr et Abere t Hine |fﬁﬁ@Fdn%¢ﬁ7€§en3the

lamert memben e amelnbhe cﬂamnpemseﬁgz edndeessh@la face seal
extension 18 and the support

e cal
S o on A Eot G sTRtCh ot 1974 FaeugR=t =im o7
"HiFeuRTerRIR @r@ﬂn@ h@eattayc aher wogle kirtheresahcdeirnegn

dahereydd ndri gak gxi 8 nd t.he_support rim 671s
not rfl%l d-ti ght thoﬁr%tg’ugﬁ%et? SYTigREIeRt Prpangdon 1s
349ppBR t SYRRATE7 Tékt @hopss mRE o@gmdmgsmp pbotgh rdimda7 taad

_. sdewnwar i yHeO sapBOE - iPEYI 03l LYs P q‘.'h?r:\é/ugg the support
rim 67 and downwardly to a point marginally below the
shoulder 68 Consequently the interface fit between the
cyllndrlcal exten51on 18 and the support rim 67 transforms
the slot 770 into an aperture 128, as most clearly shown in
Figure 18; providing gas and liquid communication between
the annu;ar channel 69 and’the discharge spout 43. The
aperture is typically 0.64 mm wide by 0.69 mm long.
'Opera;iqn of the second version of cartridge 1 to
dispense a beverage is similar to the operation of the first
version but with certain differences. Beverage in the
radial passages 57 flows downwardly along the passages 57
formed between the webs 5¢ and through the openings 56 and
into the annular channel 69 of the cylindrical funnel 40.

From the annular channel 69 the beverage is forced under
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shoul der 68. Consequently the interface fit between

- the 20 cylindrical extension 18 and the support rim

67 transfornms the slot .70 into an aperture 126, as
nost clearly shown in Flgure 18, providing gas and
WO HAI¥SB¥dmmuni cati on between the annul ar poERGRRL4/GT9
and the discharge spout 43¢ The aperture is typically
0.64 nmwi de by 0.69 mmlong. 25 Qperation of the
second version of cartridge-l-to dispense a beverage
is simlar to the operation of the first version but
Wi th certain differences. Beverage in the radial
$assa es 57 flows downwardly al ong the passages 57
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entrain air into the beverage. ever age |nto
SHE2IBRE dtonshpdPBESRaSSt- Eéovs, rRfotdevasage sty aheo

dRAMGE should be kept as smooth as possible to reduce
pressure losses. Advantageously, the walls of the.eductor
should be made concave to reduce losses due to ‘wall effect’
friction. The dimensiqnal tolerance of the aperture 128 is
small. Preferably the aperture size is fixed plus or minus
0.02 mm*. Hairs, fibrils or other surface irregularities can
be provided within or at the exit of the eductor to increase
the effective cross-sectional area which has been found to
increase the degree of air entrainment.

A third vers;on of cartridge 1 according to the present
invention is shown in Figures 19 to 29. The third version of

the cartridge 1 is particularly designed fof use in

~ dispensing soluble products which may be in powdered,

liquid, syrup, gel or similar form. The soluble product is

dissolved by or forms a suspension in, an agqueous medium
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pressure | osses. Advantageously, the walls of the

- eductor should be made concave to reduce | osses due

to wall effect' 20 friction. The di nensi onal
tolerance of the aperture 128 is small. Preferably
WO80468252 ure size is fixed plus or minus BCOE@BWAN0279
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g version has Z9'Et g8 FievET A9- di &n@?ié‘?lcﬁlslaghbm
qlﬁmﬁr-g{lr%f 20 Ifmrparpsmmibar 1% hes l@pdlcamﬂr%e&feehh% and
gl o Cwatrle%ntgiglés tn¥rp| Cal LIXe boe&tvc\alerege%ge?nz of the

. Previous versions. In addition, the first portion 19 is

provided with a convex outer surface 1%a, or bulge, ag 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
of the shoulder 32 ‘being greater in this, the third version
of the cartridge 1. Typically the volume of the cartrldge 1
when assembled is 32. 5 ml +20%.

The number and positioning of the slots in the lower
end of the annular wall 13 is also different. Between 3 and
5 slots are prov1ded. In the embodiment as shown in Figure
23, four slots 36 are provided equi-spaced aiound.the
circumference of the manifold 16. The slots 36 are glightly
wider than in the previous versions of the cartridge 1 being

between 0.35 and 0.45 mm, preferably 0.4 mm wide.
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18 mm conpared to 13.2 mmfor the outer nenber 2 of
the previous versions. In addition, the first portion
19 is provided with a convex outer surface 19a, or
bul ge, as nost clearly shown in Figure 20, the
wouashos$28 of which will be 20 described belQWcehbf/ 00279
di aneter of the third pordi ons 21 of the cartridges
are however the sane resulting in the area of the
shoul der 32 being greater in this, the third version
of the cartridge 1. Typically the volunme of the
cartridge 1 when assenbled is 32.5 mM 20% 25 The
nunber and positioning of the slots in the |ower end
of the ethet aespedds tRei sSutdsmetibei-er erdt thet weenr Rges
1agg §h§|§§3 are provided. In the enbodi nent as shown
gure , four slots 36 are provided equi-spaced
aroumUet¢mnsuﬁuctunieﬁemhe oyliﬂdrumamifummbllao dhethe
sshats e are sl |91t11t ISymBO wi d rtﬁeh%g F \trehres pr ewfous
Versi ons of t ha cartrlgge 1 D ng Bet ween U, 35 and
cardbiduge pmefter abl gut@®xd tobe W Zle. dl\wme@d/ﬁ%ﬁ%s

2t SP2POHD002 g %erpkg gLk [RoREEhS S%Po‘iu%%ﬁer

: ozpémsdmteeremceoﬁSt tt@tcytrhlend: mlaarg‘aj spehit 445 dfs tsheped

_ mggggy t t rsty i on of
é ca tridge fg_u %ﬁll%%{irg?éét%&i% T(rj’lhs%hargécsspout
G&Blndan¢@ﬂzﬂ60¢hahg%347 and support webs 49 being
provig egont-:'lfé%t ep 1§’hé]I 'J:fe@ESGE Eyd:Ss Mﬁ%t ah&‘eaéj's%%%r 9%

spout 45 is shaped an upper frusto-coni cal
Figurpan2dXaris - ath@vﬁémuléyl frams ¢l iSecepbaregBby1e In

SKARET BStt i tdhe wRI &Y I RHSMREST GRS é?lqné§léﬁﬁﬂﬁ%nbﬁl 40
Figures 24 to 28, the annular franme 41 is_repl aced by

agpd 4Rj Jeinpst {ihgHeBD MahimeRNS UPE cRAERS FREiey | IhFHtisc §F

vWhHikRehd4Oin aiHd k§1 nmﬂ&.cilt PERELD 41y afEaBSnédr ainght

a&)%ldl ?Jr ?i?fé%err uts 4t8Ee Whé}?lt}.n rjlg!aln é)pteen%lolnng{Icg:faltl'feugﬂ?lrt

portion 80 extends upwardly from the struts 87 to define a
chamber 890 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
channel QG.between the skirt portion 80 and the outer tube
42,

The annular wall 82 comprises at a lower end an
exterior flange 83 which lies perpendicular to the major
axis X. A rim 84 depends downwardly from a lower surface of
the flange'83.and contains five apertures 85 which are
circumferentially equi-spaced around the rim 84. Thus, the
rim 84 is ﬁfovided with a castellated lower profilé.

Apertures 89 are provided between the struts 87
allowing communication between the chamber 90 and the

annular channel 86.
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15 annul ar flange 47. A cylindrical extension 81 of

- the skirt portion 80 extends upwardly fromthe struts

87 to define a chanber 90 with an open upper face. An
upper rim91 of the cylindrical extension 81 has an
Wprpog4es52ed profile as shown in Figure, 26. par/Garonsloen27s

wal | 82 of the skirt portion 80 20 extends downwardly -
fromthe struts 87 to define an annular channel 86
between the skirt portion 80 and the outer tube 42
The, annular wall 82 conprises at a | ower end an
exterior flange 83 which |ies perpendicular to the
najor 25 axis X. Arim 84 depends downwardly from a

| owerPS L SEP Ly Pfﬁ%edfqrﬁnﬁﬁrs%heaﬁ@ 1EBNYEF HOTF P e

Rpettigges: 8 WhintDaArn® tekr sysdmiignbrathy BG4t $pasesh
around the rim84. _Thus, the rim84 is provided with
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neebeeed dte [SishufstSdd tIde8hbPMNGHOMATURI Iidfuren29 and
IfStweeg t he chamber 90 and.the annul ar channel h86 WO
G4PBE 5259 BEF/ BRD 062 7 9> T APPSR, KR AT than

m@eeduo@etfrozarr .t hent fvirdnget Be otwd memdar rigkg e nvabedly

th embly 0 first version wth
Ssesth SrBreRlahetn. &f thrmrer TS PRI
umetrret:yleaizexqms bxteddienh Bogef here akighopertivrFisgur eThe

29 and [ et na enent
SRRl e Rpl RIS by AR Ohe BRIBPRLRbRTS 0°
frrbépsal hﬁaluaz\mgdbgmerth oécthbe @gmiemphtai sxtiacs 082

[ ' i;nsi u d t ensj :
9 5P ERESL RIS 1 4P g BRpae LR el i SRRl
btet dinnbdrned e it ef ttmn’sepeﬁ tyl irGirfichEt exrraision 81.
ke agene t f
Jﬁ'h ?’lﬁggt por ﬁegg’g%?e]f&g@ggx 19 }% ozlglggext ensi ong18
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$dt8si 86, 8lrne Wlschné hehdmBReT 1 B 'Rt a3nk 0 esbJderabhe

out er. nmenber .

~ ingredients 200 prlor to dispensation. It should be noted

 that the four inlets 36 and the five apertures 85 are

staggered circumfereritially with respect to one ahother. The
radial location of the two parts relative to each othei need
not be determined or fixed during assembly since the use of
four inlets 36 and five apertures 85 ensures that
misalignment'dcéurETbetwéeﬁ'the inlets and apertures
whatever the relative rotational positioning of the
components.

‘The one or more beverage ingredients are packed into
the mixing chamber 134 of the cartridge. The density of
packing of the beverage ingredients in the mixing chamber
134 can be varied as desired. |

The laminate 5 is then affixed to the outer member 2
and inner member 3 in the same manner as described above in

the. previous versions.
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361

1 Xi chanber 134 is defined |ocated exterior to the
;nkiX:rtnng portion 80. The m xing chanber 134 contains

t he beverage ingredients 200 pri or to dispensation.

It should be noted that the four inlets 36 and the
WO ted/eedEpt ures 85 are staggered circunfer egiicahdodooo279
with respect to one anothet.. The radial |ocation of
the two parts relative to each other _need 20 not be
determined or fixed during assenbly since the use of .
four inlets 36 and five apertures 85 ensures that

m sal i gnment - occurs between the inlets and apertures
what ever the relative rotati olnql positioning of the
conpotfetSe: patanenyessorhemringy ehagsei nguedhesish the
o DS LSRR i o o
cartridge. The density of packi r]g of ~Tte @.
Fﬁﬁ?’éld%%nt sTPA YatemilRi Ao etthraddallpdinanrdig ’dﬁfdn.@iu
ase deisiined chdfse+ HANRL Re Wit H Ergg 'gf\téx)‘(aec_:?ehté'_xougtgﬁijents
outer. menber 2 30 and inner ne grg!n L
'ﬁﬁ?ﬁthaelrnr%s tg‘é’s’%ﬂ bedhgbBredyar lﬁhélpa@weﬁjmvaﬁsedg?s; the

. Se .
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ent‘%?sf& R <X TP ghe RPPIEFRSUSS visrsi Gine- afnther

ildge. k scedveadial Ly, iawardly o
clanndldge b{fﬁﬁ;dﬁ?tﬁg@ghgﬂ% YrcBdy _?n.gé(gs«:-lz%l/c\ﬁi WRLBLCY the

‘I;BQ’\E/% ag’élaft'%%’f etfi‘ent S0 SRR REENE be¥ aiteogEheng ran wek

founliisd et velbtor 3w %ad txe tMee ﬁ?%ﬁﬁgﬁé(}d s{sgét %%ngrtlh\%n

D on FakPa i frbe M MR BopRerasiniiar dishanhel 66
Bye Badrtprlssune ob beyemageurad RLAHI:! BE gy Xi Ng
ChRRBEE . A3%: TG ghLoperential staggering of fhe 10
four | niug St -o%s % i Fe “PRYRSHPE Y ur 65 B5iemsor 6
d97ee et scaisimarery ao® distoabt fok P afsihgdbaline |
shdaeet| ys féi@ﬁifﬁ.ggni:ﬂ; &lnc3LeLes ?’GI'l'tleo ﬁeQErQQS rJ't.su' rf%icgg
J%Jégggﬁ Iéréﬂé annular channel 86, through the aperturés 89
between the struts 87 and into the chamber 90. The beverage
passes from chamber S0 through the inlets 45 between the
support webs 49 into the discharge spout 43 and towards the
outlet 44‘whe:e the beverage is discharged into a receptacle
such as a cup. The cartridge finds particular application
with bevérége ingredients in the form of viscous ligquids or
gels. In one application a liquid chocolate ingredient is
contained’in the cartridge 1 with a viscosity of between
1700 and 3909mPé at ambient temperature and between 5000 and
10000mPa at 0°C and a refractive solids of 67 Brix +3. In
another application liquid coffee is contained in the
cartridge 1 'with a viscosity of between 70 and 2000mpa at
ambient and between 80 and 5000mPa at 0°C where the coffee
has a total solids level of between 40 and 70%. The liquid

coffee ingredient may contain between 0.1 and 2.0% by weight



circulating wwthin the m xing chanber 134. In this way

the degree and consistency of dissolution or. m Xxing

of the 15 product is significantly increased. The

beverage is forced upwardly in the annul ar channel

W6 200/b95289gh the apertures 89 between the $tiitipSooddoo2ro

and into-the chanber 90. EBhe beverage passes from .

chanmber 90 through the inlets 45 between the support

webs 49 into the discharge spout. 43 and towards the

20 outlet 44 where the beverage is discharged into a
.receptacle such as a cup. The cartridge finds

par |cuh$r ‘application wth beverage ingredients in
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ined_in the cartridge 1 a VI scosi
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solid gf 67 Brix 3.7 1n another application Iiquid

coffe u?ﬁﬂﬁ%%rﬁéanl?ﬁtQﬂitréQE?ri(Ry@0§yimst¢heapresent

\mnyeasnby of deiween Flnhard 30009R A ?§$4
q%gﬁen 80 and 5000nPa at OC where thgkgo tﬁgo lon
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t own in Figures 30 to 34.
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as Cofgeny; e Many. of, t atures of
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similar to that shown in the second version of cartridge 1
but with certain differences. As shown in Figure 30 the
discharge spout_43 is_shaped with an upper frusto-cénical
section 106 and a lower cylindrical section 107. Three
axial ribs 105 are provided on the inner surface of the
discharge spout 43 to direct the dispenséd beverége
downwards towards the outlet 44 and prevent the discharged
beverage from spinning within the spout. Consequently, the
ribs 105 act as baffles. As in the éecond version of
cartridge 1, an air inlet 71 is provided through the annular
flange 47. However, the chute 75 beneath the air inlet 721
is more elongated than in the second version.

A skirt portion 80 is provided similar to that shown in

the third version of the cartridge 1 described above.
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description the differences-between the fourth. and

previous versions will be discussed. Conmon features
whi ch function in the same manner will not be
di scussed in detail. 15 The outer nenber 2 is the sane

WOL00406%252 third version of cartridge 1 aneCBSB®MmoIR79

in Figures 19 to 23. The.30cylindrical funnel 40 of the
inner menber 3 is simlar to that show in the second
version of cartridge 1 but with certain differences.
As shown in Figure 30 the 20 di scharge spout 43 is
shaped with an upper frusto-conical section 106 and a
é wer_ C lingdrical section 107. Three axial ribs 105
AT e i 383 bh IBFEERRRR 8% ArRapEovidedidn dhschan gt .
smuiam& tendapsafaurtebeaﬁé shersedabe BYEA0E hgﬁm@waffd%

t.he_outl et 44 and prevent t arged
é)xgov‘%lrdge;ae fr H‘W SPHT KT ThioE cRatsias 1 Consequent ly,

the An beniDar agtwiasobafs |fR%vibsdl &EJH%% 3 ion
roug

cartrid air inlet 71 |s provi
3{1“ rn;lu argﬁ ‘1'?‘? rafgé‘nﬁ? SHRfe o, s h@méo%a@enemeh
ariaLlaizr bbrl 610 orpsi 888 & ehiargat B han Lok hgrr Soﬁa%%nd

0 ion 80 is provided si
‘ygﬁ; 8\%}% %‘ﬁ* “i%’ﬁég‘ E %‘r\?&’:?fioHPYﬁr‘%%e Eaprrfere 1
qnaasm:mrrbedlabosmawnmzﬁﬂguz%sawaR@ThG%%%O%QQQ@J 9n $8e
%d 12 -ap rt res 85 are provided in the rim
84 yp| carly te en We?ngr B priyicpwd 1ae h\érert%aﬁ
Idi@sf the spxmup@edmn ache FrieifegabBy Sithe ebe§alfddidees
al- n | s..provided extendi ng from and
5 i lr%t&élgr g#&\?vléc% %%}é’}ﬁl JETEYEFTENRE Sfi Fheplrwl diP0go.
The Thanbdmindsens _1_@00f:dmer typs @eddrdbed hBSYe 1O twet h
vABEY edf Yt h 104 which is directed upwards.
ﬁlé%ur fee%l pertggrges 103 shown in Figures 30 and 31
are FBEa%%%F“FtHYt REocebe £01" bhe ofourear veheidows end

cﬁfrttrh&g@ow 151Q@1e"\@§rﬁ@ a{st tillgtj .@bpstﬁeh%hiléldr’se so:{otnI on

80. Preferably the f apertu
" Operation ©f the fourth ver51on 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
broduct whlcn is then forced out below the bowl 100 and
through the apertures 85 towards the outlet 44 as described
above. The:proportion of the liguid product initially
containedlwithin the anrular bowl 100 as shown in Figure 34

ie not subject to immediate dilution by the water entering

‘the mixing chamber 134. Rather, the diluted liguid product

in the lower part of the mixing chamber 134 will tend to
exit through apertures 85 rather than be forced up and into
the annular bowl 100 through upper mouth 104. Consequently,
the liquid product in the annular bowl 100 will remain
relatively concentrated during the initial stages of the

operating cycle compared to the product in the lower part of



are equi-spaced around the circunference of the bow

© 100. The lamnate 5 is of the type described above in

the previous enbodi nents. The assenbly procedure for
the fourth version of 15 cartridge 1 is the sane as
WOrPA94/06528% the third version. . Operation OfCT/GB2064000020h
version of cartridge i's s¥mlar to that of the third
version. The water enters the cartridge 1 and the

m xi ng chanber 134 in the sane manner as before.
There the water m xes with and dilutes the liquid 20
product. which is then forced out bel ow the bow 100
and through the apertures 85 towards the outlet 44 as
Chfe USR8 SR AR L 3fhe, TRE dpRidoRTefuqthén Fhej apnular
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shown in Figure 34 is not subpject to imed ate
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liquid streamflow path steadily throughout t

TOFR r MG GUE YR & REs OPPFasiRht@FLEnand there is no

pkbedaed Bectiunes 10Bnder QLRYLy, Do Hieyst ream

~immediate large drop in concentration as occurs without the

bowl 100. The initial_concentration of the milk is typically
30-35% SS and at the end of_;he cycle 10% SS. This results
in a dilution :atio of around 3 to 1, although dilution
ratios of between 1 to 1 and 6 to 1 are possible with the
present invention. For other liquid beverage ingredients the
concentrations may vary. For example for liquid chocolate
the initial concentration is approximately 67% SS and at the
end of the_cycle 12-15% SS. This results in a diiution ratio
(ratio of aqueous medium to beverage ingredient in dispensed
beverage) of around 5 to 1, although dilution ratios of
between 2 to 1 and 10 to 1 are possible with the present
invention. For liquid coffee the initial concentration is
between 40-67% and the concentration at the end of dispense

1-2% SS8. This results in a dilution ratio of between 20 to 1
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10 Figure 35a where the concentration of the mlk
nmeasured as a percentage of the total solids present
is shown duyring an operating cycle of approximtely

15 .seconds. Line a illustrates the concentration
‘YQ@M/QGéZSWlth the bow 100 whilst line b ibtbgbiwlRee
cartridge wi thout the bow2 100. 15 As can be seen the. .
concentration profile with the cup 100. is nore even
during the operating cycle and there is no imediate

| arge drop in -concentration as occurs w thout the

bow 100. The initial concentration of the mlk is
typically 30-35%SS and at the end of the cycle 10%
%‘é? Thite tesalthoumh Aalatidid wakoos rof ivetebeal 06N 3 LAg
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cnhalmhielroeotal‘lhé) e Lumto beverage
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eq:f e t_\r;e initial concentration 1s
CCOHEN EPECRS Moty @v@r dfhe, diispenker 7h-2%s

tgs b?éheSageesaﬂtIes- | fha thidMkl ;0 ,Qf tween 20 t
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n channel 6 t he beverage
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cof ehevierngyeregt | batiing Eroh hend iapbkahion fhagber 134
fande thahgy; era is thus forced through
apert ur e 1&”2?%5%;2@? g:t eaﬁa ?ﬁ Fahexparks é?‘FV@Pfaﬁbexs
EFFRREEesY imke appereptandecfuthensdiasetigl @Gee st 43, AS

‘babpVWs | #b QHEedg’sxretdh%rothy appearance.

Advantageously, the inner member 3, ocuter member 2,
lamlnate 5 and filter 4 can all be readily sterilised due to
the components belng separable and not individually
comprlsln’g It:ortuous passageways or narrow crevices. Rather,
it is only after conjoining the components, after |

sterilis;tion,nthat the necessary bassageways are fbrmed

. This is particularly important where the beverage ingredient

is a dairy—b;sed pProduct such as liquid milk concentrate.
The fourth embodiment of beverage cartridge is
particularly advantageous for dispensing a concentrated
dairy-based liquid product such as liquid milk. Prev1ously,
powdered milk products have been provided in the form of
sachets for adding to a pre-prepared beverage. However, for

& cappuccino-style beverage it is necessary to foam the



10

15

20

- 25

30

jet of beverage passes directly over the air inlet 71.

- As 10 the beverage enters the discharge spout 43 the

pressure of the beverage jet drops. As a result air
is entrained into the beverage streamin the form of

wo 2ulasszsude of small air  bubbl es as the apdrGBr o6y

up through the air inlet 81. The et of beverage
i ssuing fromthe aperture 128 is 15 funnell ed
downwards to the outl et 44 where the beverage is
di scharged into a receptacle such as a cup where the
air bubbles formthe desired frothy appearance.
Advant ageously, the inner nenber 3, outer nenber 2,
Tidl nBrEs Bagnden | a@vieredapreiowss yr badbdssistoesitkased
Higubd o 20418 GNP S bel G, SRNALARL & AN NQLe oo
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theePreessiqRaien, stgam Sugpdyi| whidh dncreapes riihegcole and
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assageways are forned his is particu
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ge Is
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@ﬂ&éﬁﬂiéﬂ&%m%%&s&ﬁ%&&ulb'ﬁfkbcﬂlcﬁ:r Qﬂa%lﬁuc{t @%s been
Previ ously wdered ml k products. have

iquid mlk.
@gﬂ b?%%.tafeﬁorlﬁe{lwtfl@ﬁnjﬁg? aplks RUKSWEE f & rI%RAFERG t 0
atoRh€- §f epRint @aheNe MeBucEVeyera daditicBlar volume of

apu00|no styl e beverage it is necessary to foamthe
“\?% 215697 E 4PDOBBT I 38 nithks mgduseaghe

dieen ragh s dopr exé auislky chyt passd Ng F&bean&,erﬁiﬂsmigﬁea
“bhgsld mlk p S necessitates

B3R a§p§?’é3a'PﬁtsHegé’pr6§\h$ e ﬂ@ﬁs%%tﬁ‘llwes"&&éﬁ
'Iamdconn@rh@atteyi ot mAkhpnepasedidne dE spiengerdseat

Q)é?l&@gg co algebgéﬁeeq{ Saegn?ai%g fatcrreI 3% th%or%l sk

oper ati‘on car
t:,m@é;r a@hgdisy tﬁ@ pregeinal erewple orther pvepesatiom a

e Ages LAt iagge36?\gor\1_glasolids. ‘The concentrated m_ilk.

preparations are suitable for foaming using a low pressure
preparation machine as will be described below. In

particular, foaming of the milk is achieved at pressures

“below 2 bar, preferably-approximately 1.5 bar using the

cartridge of the fourth embodiment described above.

The foaming of the concentrated milk is particularly
advantageous for beverages such as cappuccinos and milk
shakes. Preferably the passing of the milk through the
aperture i28 and over the air inlet 71 and the optional use
of the bowl 10C enables foaming levels of greater than 40%,
preferably greater than 70% for_miik. For quuid chocolate
foaming levels of greater than 70% are possible. For liquid
coffee foaming levels of greater than 70% are possible. The

foamability level is measured as the ratio of the volume of
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concentrated dairy-based |iquid product therein. It
has been found that by concentrating the m |k product
a greater 10 anount of foam can be produced for a
particul ar volume of mlk when conpared to fresh or
WIHPBO419652%59 Thi s 'reduces the size required Por/GBRhm®4/otoL7A
cartridge. Fresh sem -skidtred mlk contains :
approximately 1.6% fat and 10%total -solids. .The
concentrated liquid mlk preparations of the present
15 invention contain between 0.1 and 12%fat and 25 to
40% total solids. in a typical exanple, the
reparation_ contains 4% fat and 30%total solids. The
@%é@ﬁ’f“r BEeguerd ko phepermcons dteuilikeasregé or _
imdaenusan éhdeRV PbE pr ti:QN 3pRC
éi be desc?ﬁl) bed bel owse%wn%lg pg{?%% 3% H;?o{'glirfnqgaVaesi]‘age
hEIFPeRSPS, aohiwhiel 88 Prlessufosm ths c;’waZIabahty is |
REeheeabby poprOxiTBL elos 1) gh USIAG NG C@@ﬁgbﬁ%ty
%If he fourth enbodi nent descrl bed ove. oamn
e ML Of c 6T AtEET iR lﬁaﬁ"ﬁﬂé%ﬂl‘a?r)l s adhmeacgé:ws

{10y drevesagesosUs BSwLaWIGE Bas @é‘dséEn' I.(..n ﬁ?ﬁi@ks%%
eferabH theﬁ_gfassn ng, of the mlk throu
ﬁ'beérftoﬁf"@ bRt &vermite %%epﬁﬁétww bﬁ'el 100

'.msemaal(lm@ Of itshgrbewdr Xrenabt est frpamd agségx){%(? of

for

A Eeshe %ﬁo?reﬁ Bof) BFe Foanthis v drsatee grismt o1

ﬁckmbm%wcef RS imhle. 1Eqrosilltqué£iy Ibsfieeaf Q@m_w

_ veI tha 700/ are possible. The
Jf%’ama | FI %gnl evgi'le é’& S80VR 1T} Figyref 3pndhe

hmklurmoomaMaZzOM/aOBhS@E& EﬁHc@BQQQQd&OQiHQhe Sfiine
bRt o 03 ST RS vaier ot iR SEaRa. Bt
fnamabagety i &t dqhgpetmébd:gs QfoaMuuuhlﬁ&dirﬁlellaSeﬁowlt he
P s hsbr oy T BRetCed 095 n BLAR 11 d
Thgr 8Pehew) 109 dshadvantagpousheipr@wicgieonfothd hei ow
A ias §ﬁnt$53éﬂ%%glﬂgeFﬂﬁﬂyienégp the end of the operating
cycle.when the agueous medium is at its hottest. This again
improves ﬁoamability.

The cartridge of the fourth embodiment is also
advantageous in dispensing liquid coffee products as
'describea ébove.

It has been found that the embodiments of beverage
cartridge of the present invention advantageously provide an
improved consistency of the dispensed beverage when compared
to prior art cartridges. Reference is made to Table 1 below
which shows the results of brew yields for twenty samples
each of cartrldges 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
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The foamability of the-m |k di spensed with the bow

- 100 present (line' a) is greater than that of mlk

di spensed w thout the bowl present (line b'). This is
because the 10 foamability of the mlk is positively
woaoeslestsed to the concentration of the m p&r/@bBfoiafozro
shown in Figure 35a the 3bow 100 nmi ntains a hi gher
concentration of the mlk a Ilarger part of the :
operating cycle. 4t-is also known that foamability of -
the mlk is positively correlated to 15 tenperature of

- the aqueous nediumas shown in Figure 35c. Thus the

bow 100 is advantageous since nore of the mlk
dorepentn Q03 /ER2BE arthe dgéramtive dedext be Bl okwefie
| ny ' ' t i.ts

oPorTaLt erpeasieet B Bed AP RSBV S Far
pearertaftfe off sphebieuwralddenbbhInemingsshdndard tables and
£8 ge ' ' [  qui d coffee products as
dgﬁﬁg%%edq§§g$g.gklg Eggggggk'found that the

enbodi nents of beverage «cartridge of the present

i nvegdd an cagvant agagUs! YaPhovide @B8s925 inproved

consi stency of the di spensed beverage when conpared to
prior art cartridges. Reference is nade to Table 1

bel ow yahicch shows thew osuhts @) )hrew yields for
twenty sanples_ each of cartridges A and B cont ai ni ng
roast and grouhB® tdfaidee ¥eiaht dge)A is a beverage
cartridge according to the 30 first enbodi nent of the
present_ invention. Cartridge Bis a prior art
bevéﬁﬂgéléartridge as described in the applicant's WO
20044 08RBaP A PCT/ GB2004/ 000279 35 docunent W01/ 58786.
The refractive index of the brewed beverage is

nmeas gampe o :urlné((g)H TS S L;UlIBVLixcl t Cdyt’sLS)L(g’)T J‘ETL‘ZT}{GI(;ige
of 9O € SO 1 ds 7D rg—stat gafc—tables—afid
f or r-ae—n—tHESxanpt-es Fetow24 1.20 20.88
2 104.24 6.5 1.64 1.33 21.36
3 100.95) 8.5 1.87 1.36 21.08]
_ 102.23 6.5 1.71 1.39 21.80
5 100.49 8.5 1.73 140 21,67
6 107.54 6.5 1.58 1.29 21.39
7 102.70] 6.5 - 1.67] 1.36, 21.41)
8 o777l - 6.5 1.86 1.50 22.61
g 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 1.44] 21.63
12) 106.64) 6.5 1.61 1.31 2147
13 99.26 6.5 1.54 1.250 19.15
14 97.29 6.5 1.59 1.29 19.35
15 101.54) 6.5 1.51 1.23  19.23
18 104.23 8.5 1.61 1.31 20.98
17 97.5 6.5 1.73 1.40 21.03
18 100.83 6.5 1.68 1.36 . 21.14
19 101.67, 6.5 1.67 ~'1.36 21.20,
20 101.32 6.5 1.68 . 1.36] 21.24
AVERAGE 20.99,

CARTRIDGE B



%S = 0.7774 * (Brix value) + 0.0569. %Yield = (%S
* Brew Volune (g))/ (100 * Coffee Weight (g)) 10
Table 1 CARTRIDGE A Sanpl e Brew Vol une Cof fee Wi ght
Er'x %%S % VYield 1 105.6 6.5 1.58 1.29 20.88 2

w 6@.‘"&%2 . 1.64°1,33 21.3§5 3 100.95 6.5 1.FEF/GB2g00079
21.05 4 102.23 6.5 1.7171.39 21.80 100.49 6.5 1.73
1.40 21.67 6 107.54 6.5 1.59 1.29 21.39 102.70 6.5

- 1.67 1.36 21.41 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. 1.67 1.36 20.40 11

97.6 6.5 1.78 1.44 21.63 12 106.64 6.5 1.61 1.31 21.4

13 9926—6-5—1-541-25-19 15 14 97 29 6 5 159 1.29,1
19. {Sample]Brew]\(pium&;(q)) Gofige Weldhtig)] 2Bix 19 2% SS1B1 104 R3iel§ 5
1.61_1 81 20 9R6517 97 5 &bl5 1.183 1.40 251103 18 2339
100.83 1. 6858536 21. 146519 uBd. 67 6. 5563 67 1. 36 22.16
21.120 20 101.3246.5 1.68.5.36 24. 24 AVERSCE 20. 99 2204
CARTRI DEE B WR228)04/ 0652505 PCT/ 82004/ 0QQ&V9 36 2623
Sanpl e $Brew Vajougre Cof f eeggf\ei ghtzoBri X %ygsa| % Y1 el d 5450
6 98.05 6. 2.05 1.651 2490

7 99.49 6.5 1.96 1.581 24.19

8 95.62) 6.5 23 1.845) 2714

9 94.28 6.5 2.17] 1.744 .25.29| .

10 96.13 6.5 1.72 1.394 2062

1 . 96.86, 65 181 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 2319

15 95.36 6.5 1.88 1.518 22.28

16 92.73 6.5 1.89 1526 21.77

47| 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 1.75 1.417 © 22.00

20 84.77 _ 6.5 2.37 1.899 24.77
AVERAGE 23.09

Performing a t-test statistical analysis on the above

data gives the following results:

Table 2

t-Test: Two-Sample Assuming Equal Variances

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

Mean _ 2098 23.09
Variance . 0.77 5.04
Observations 20 20
Pooled Varlance 2.80
Hypothesized Mean Difference 0
df ' 38
t Stat -3.80
P(T<=t) one-tail 0.000188
t Critical one-tail 1.686

P(T<=t) two-tail 0.000376
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1 100.6 6.5 1.8 1.511 23.39 2 95.85 6. 1.86 1.503

+22.16 3 98.4 6. 1.8 1.456 22.04 4 92.43 6. 2.3 1.84

26.23 5 100.26 6. 1.72 1.394 21.50 6 98.05 6. 2.05
1.651 24.90 7 99.49 6. 1.96 1.581 24.19 8 95.62 6.
WO 200406825927, 14 9 94.28 6. 2.17 1.744 .25. POT/68209600039
6. 1.72 1.394 20.62 11 98786 6. 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 1 95.36 6.5 1.88
1.518 22.28 16 92.73 6.5 1.89 1.526 21.77 .1 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 1.75 1.417 22.00 20 84.77 6.5 2.37 1.899
24, 7TT7CildEMANGE 23. 09 Perform ng ao0i44test statistical
anal gehdard@Bvididae above data gi vesodgzrbe fol | ow ngas
results: 5 Table 2 t-Test: Two-Sanple Assum ng Equal
Vari ghces_% Yield (Cartrid A %Yield (Cargri.d B)
Voun 36 S8R o0 TngaE | dHats S bodaqlrehdy (GR14 idd8. D)

wiichPeqleded/ard dree 2::3hgdnpothestiredabeanddkd fofr ¢hee
0 .

preé@ht3§nvention is gsignificantly better (at a 95%

confidence level) than the prior art cartridges, with a
standard deviation of 0.88% compared to 2.24%. This means
that beverages dispensed with.the cartridges of the present
invention have a more repeatable and uniform gtrength. This
is preferred by consumers who .like their drinks to taste thé
same time after time and do not want arbitrafy’changes-in
drink strength.

The materials of the cartridges described above may be
provided with a barrier coating to improve their resistance

to oxygen and/or moisture and/or other contaminant ingress.

- The barrier coating may also improve the resistance to

leakage of the beverage ingredients from within the
cartridges and/or reduce the degree of leaching of
extractibles from the cartridge materials which might
édvefsely affect the beverage ingredients. The barrier
coating may be of a material selected from the group of PET,
Poiyamide,'EVOH, PVDC or a metallised material. The barrier
coating may be applied by a number of mechanisms including
but not limited to vapour.deposition, vacuum deposition,
plasma coating, co-extrusion, in-mould labelling and

two/multi-stage moulding.
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t Stat -3.90 P(T<=t) one-tall 0.000188 t Critical
one-tail 1.686 P(T<=t) two-tail 0.000376 WO

2004/ 065259 PCT/ GB2004/000279 37 t Critical two-tall LLOYDWISE

2.0244 Standard Deviation 0.876 2.245 The anal ysis
ws that the consistency of %yield, which equates

.sho
WO 4t rength, for the cartridges of thBCT/EBUA}4P279

invention is signifi cantlf/8 better (at a 95%5
confidence level) than the prior art cartridges, with
a standard deviation of 0.88% conpared to 2.24% This

- neans that beverages dispensed with the cartridges of

the present invention have a nore repeatable and
cyn{fso.rm strength. This is preferred by consuners who
=If1Re - their drinks to taste the 10 same time after
time and do not want arbitrary changes in drink

str he ria of .the .cartridges described

i e
i nprahiiiesi theesasti@dge cont abnigen caadéormame beueeage
and/ on ' to ] .15, The .barrier
coat’l r?d:%tr(rig%%%sém%%@eb%% %Z%F“&Fa?%%‘“t% sgzgﬁ 9L bf
t he dseverage wehgr etiperineabl @ matiertiphst hehewsint thdgease
and/ uge. r ching.of . .extract] bl es
Froras ReTes PEvE Rad HaEE 8 nd EAR1" 2 B0 AR ALY, €
af f eigignelddepbsver age i ngredi ents. The barrier .20
coating may be of.a material selected fromthe group
of PET, Polyamde., EVOH, PVDC or a netallised

2 mat g icairtridge bag r¢1@ri_m8éoém | Fepimay bBeapph itde byreridge
nuMesah SEBCHAN 1B (G HAEND UL 0Okl d fUdedet Oy

vapour deposi tion, vacuum deposition, plasma coating,
co- AAUEPSEoRedL WI rigiHod tha bea T Higicgnandsan outlet (122)

t wo/#84H tdinshagge @il 0bRgerage produced from the liquid

chocolate ingredient.

3. A cartridge as claimed in claim 1 or claim 2 wherein

the liquid chocolate ingredient is concentrated.

4, A cartridge as claimed in claim 3 wherein the liquid
chocolate ingredient contains greater than 40% total

solids.

5. A cartridge as claimed in claim 4 wherein the liquid
chocolate ingredient contains between 70 and 95% total

solids. -

6. A cartridge as claimed in claim 5 wherein the liquid

chocolate. ingredient contains about 90% total solids.
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“Clainms: 1. Acartridge (1) for use in a beverage LLOYD WISE

preparati on mnachine, the cartridge containing one or
nore beverage 5 ingredients (200) and being forned
WO Me%SB8t antial 'y air- and water - i nper meatfiCa/GB2004/000279
materials, wherein the oné® or nore bever age
ingredients is aliquid chocolate ingredient. 10 2. A
cartridge as clainmed in claim1l wherein the cartridge
conprises an inlet (121) for the introduction of an
aqueous nediuminto the cartridge and an outlet (122)
;or g|SCh€ ﬁ of 2 ?eve produced fromthe |iquid
chocdi SP&F é% 21 n RngaPF???ﬁﬁPﬂa§leFﬁiYR&F?H?
cl ai mh& mq@icaidnozowheé ei:r?gretdhentl 08l th clhecebaheor a
|ngredFent is concentrated. 4. A cartridge as cl ai ned
in cP8m 3 wherein the liquid 20 chocol ate ingredient
cont ai ns greater than 40%total solids. 5. A

mnid as.cl ai me am4vmaenth

Epondl SEE TRt el bl uot G PhEESEhy Ala 8 dieraia
25 sehed3iqBid Aheablbtégihdadikeat neds i) wdlsabBidy of

wher urd ocol ate, . i,ngredi ent _cont ai ns
AbouPeBUBET of &M PP HERED o, i S (Rt o250
PCT/GBZOO4/000279 39 7. Acartridge as clained in any
recedin ereln the Lgui hocal a
éﬁi rgdien%§ié§ ég? gaf?ﬁqn 5 céalﬁeg erein e 1iquia
chocolate ingredient has a viscosity of between 1700 .

and 3900mPa at ambient temperature.

10. A cartridge as claimed in any preceding claim wherein

the liguid chocolate ingredient contains cocoa .solids.

11. A cartridge as claimed in claim 10 wherein the liquid
chocolate ingredient contains between 50 and 80% total

cocoa solids.

12. A cartridge as claimed in claim 11 wherein the liquid
chocolate ingredient contains between 60 and 70% total

cocoa solids.

13. A method of dispensing a beverage from a cartridge (1)
cdntaining one . or more liquid chocolate ingfedienﬁs
during an operating cycle, comprising the steps of
passing an aqueous medium through the eartridge to form

a beverage byidilution of said one or more chocolate
ingredients, and dispensing the beverage into a

receptacle, wherein the one or more liquid chocolate
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5 8. Acartridge as clainmed in any preceding claim
wherein the liquid chocol ate ingredient has a
viscosity of between 70 and 3900nPa at anhbi ent
tenperature. 9. A cartridge ag claimed in claim8
wherein the liquid 10 chocol Pe i ngredi ent has a
viscosity of between 1.700 and 3900nPa at. anbi ent
tenperature. 10. A cartridge as clainmed in any
precedin aimwherein the liquid chocol ate

i ngr egf‘an?gg%‘?ﬁ%i’r% Bdegsd &y iFatipsofibepweant?itgel and
as claPned Ln claim 10 wherein the liquid chocolate

i ngredi ent contains between 50 and 80% total cocoa
solids. 20 12. A cartridge as clained in claim1l

Wher ehnmetieod i gri ol ainiesc dinatcd dingnadit@Rt he Nt GhPSising the
bet \Ne§£1e,§0¢939357%°{?t%‘h%' pe$c0a solids. 13. A nethod °

of dispensing a beverage Fr&hageciPrrighemea)s o produce
cont af PPN DRE Ghenbreeragei, d wtlegedhathei DgveDi SNt foaming
duri ngs ag-QPaIAtdAg §yel e, conprising the steps of

passi ng an aqueous nedi um through the cartridge to

form-a beverage by dilution of said one or nore

rhocd afaertJingreednentsy agd dhspepsi verage

into g 30 r ec%@ acl e, wherej ghtEegg{r'lgg%ég%l?e}%aqw"&‘
chocSIHT BN LGB GPEES198° | REPEAiBitSE Pre dit mane everage
rat i drsirdsgieneen (200D dnanfeidd £ormed lthor® BIHAA311y
claingd.in.glgipLl3; further, conprising the 5 step O
passi Ng the bever aga s hr ouyR: ReBnsS T P odtes e imosliengne
of tKR& BeFer hgecraberoigredicehevels of 1AM aiiry-based
gr eatiglgrehden¢0D. 15. A cartridge (1) for use in a
beverage preparation '10 machi ne, the cartridge

contai ning one or nore beverage

lé. A cartridge (1) as elaimed in claim 15 wherein the

liquid dairy—based ingredient contains milk.

LLOYD WISE

17. A cartridge as claimed in claim 15 or claim 16 whereip

the liquid dairy-based ingredient is a liguid milk
ingredient. '

i8. A cartridge as claimed in claim-17-wherein- the-
cartridge comprises an inlet (121) for the introduction
of an agueosus medium into the cartridge and an outlet
(122) for discharge of a beverage produced from the

liquid dairy-based ingredient.

19. A cartridge as claimed in claim 17 or claim 18 wherein

the liquid milk ingredient is concentrated.

AMENDED SHEET



10

15

20

25

- 30

i ngredients (200) and being forned from substantially

air- and water-inperneable materials, wherein the one

or nore beverage ingredients is a |liquid dairy-based LLOYD WisE
ingredient. 15 16. A cartridgg (1) as clained in claim

15 wherein the |liquid dairy-based ingredient contains

mlk. 17. A cartridge .as.clained in claim15 or claim

16 wherein O the liquid dairy-based ingredient is a

2ld.quipd c@rltifidbggggdhggimég i dpgiggtn{ 5 . ewshgzr gpal d ll;quld

claim |7 wherein-the- cartri
(12173l ipREedienRbdEenFahns 25etz)feeam 280 el S crﬁedmml

i ntoskbhgeqasartri dge and an outlet (122) for discharge

of a beverage produced fromthe [liquid dairy-based
ingredient. 19. A cartridge as clained in claim17 or
2al.ai m 8 rekeagenas 3014 hRed i Gyidl Xyl lool W&‘Eﬁﬁtt}{}es liguid
conceng ted gﬁ%gED SHEET LLOYD W SE

cart Ftdge A8* e PRI mCho SAt@leSRtE | i qui d

m | k ingredient contains between 25 and 40%t ot al
as clainmed in _claim?20

| d
\?\ﬁelrglsﬁa?ﬁg}??é ap&art{al ,geel gt Ed¥eRt EARLTSNS '36% £dt al

sol i yserepn W%aﬂqw@genw clrgireeidenn aay af vekabBRt)7of
to 2deciben o7 de ddgtisl &gbggagﬁégﬁéﬁ anﬁ?sht

viscosity of 10 between 70 an
tenperature. 23. A cartridge as clainmed in any of

- 2Bl i Aecdrtt g asherAined Be bihgubd. <Lk ksi RYredi ept

% f
Conté“ EéléﬂéﬁgﬂlquId %ﬂqx %H%rgalent contains between 0.1
and 12% fat. '

24. A method of dispensing a beverage from a cartridge (1)

containing ane or_mofe liquid milk ingredients during
an operating cycle, comprising the steps of ﬁassiﬁg an
aqueous medium through the cartridge to form a beverage
by dilution of said one or more liguid ingredients, an.d
dispensing the beverage into a receptacls, wherein the
one or meore liquid milk ingredieﬁts is diluted by a.

ratio of between 1 to 1 and 6 to 1.

25. A method as claimed in claim 24 wherein the mne or mcre
liquid milk ingredients is diluted by a ratic of around

3 te 1.

26. A method as claimed in claim 24 or claim 25 further

comprising the step of passing the beverage through

AMENDED SHEET
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24. A nmethod of dispensing a beverage froma cartridge

(1) containing one or nore liquid mlk ingredients

27.

during an operating cycle, conprising the steps of

passi ng an aqueous nediumthrough the cartridge to LLOYD wisE

forma beverage 20 by dilution of said one or nore
[iquid ingredients, and d%spensing the beverage into
a receptacle, wherein the -one or nore liquid mlk
ingredients is diluted by a. ratio-of between 1 to 1
and 6 to 1. 25 25. A nethod as claimed in claim?24 .ne
whesghe theppocuoe ferming fuitdenPR FigFed ents is
diluted b ratL9 of aroungk <hdd 4b3.26. A nethod as
cIéFﬁﬁg ?% gfgﬁ%*g4goreilain125 further .30
conprising the step of passing the beverage through
AVRNPERPThGL LG PYPol whe s AVERNSe 1 03 [FORPEG =38 ng

e beverage, wherein the _|evel f ' beverage
gr eacbinehafhg0gar 72 dge coPP PR AR T 1 ?oér%aums% na oo

bexgrQg%ighggangbb@nagdnnshh@efotmmdc@xqmi%ﬁ??ta“tially
cont & ni ng one or nore beyvera j di g S (P e M
boitig-1 GRfedAteSTLEBEETARL R To S T and oo
walgl wldHee beaitagemahegredisnt anes ef nti@el PR nore
bever a e,inqiedients is aliquid coffee ingredient.

10 YWTSRE /Y i dge as claimed in claim27 wherein the

cartridge conprises an inlet (121) for the

i ntroducti.on . af AQe@0us EREiLMNEI N¥Det@En ceEieri dge
28 and & GUTES (L35

29.

(122) for dischar f b =T duction
DI ORI e i QTERE 155 i*’&uila‘lc‘?&ff‘gglfn’gf?éd%%t S N

car fiégﬁ%éﬁééﬂéﬂdﬁﬂiJMWﬂﬂt&iNh§8cahsréﬁaath@d|@au9ﬂtlet
cof (1ezez )I ntggx?défsnéh;zsgecoor}‘:%mi::re%taggge produced from the

liguid coffee ingredient.

A cartridge as claimed in claim 28 wherein the liguid
coffee ingredient is concentrated.

30 A cartridge as claimed in claim 28 or claim 29 wherein
rhe liouid coffee contains between 40 and 70% total
solids.

31. & cartridge as claimed in claim 30 whérein the liquid
coffeé céntains petween 55 and 67% total solids.

32 A cartridge as claimed in any of cla;ms 28 to 321

wherein the liquid coffee ingredient contains sodium

bicarbonate.
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20 30. A cartridge as clained in claim28 or claim 29
wherein the liquid coffee contains between 40 and 70%

total solids. 31. A cartridge as clained in claim30LLOYDWISE

wherein the liquid 25 coffee contains between 55 and
67%total solids. 32. A cartridge as clained in any of
clainse 28 to 31 wherein tha3diquid coffee ingredient
contai ns sodi um bicarbonate. 30 AMENDED SHEET LLOYD
WSE .43 33. A cartridge as clained in claim 32
contai ning between 0.1 and 2.0% by wei ght sodi um

3300 car ReRRLGagddas A188kbhl dae cas ifl 8h Neghd 6l Al Bi3veen
contai ning between 5 0.5 and 1.0% by wei ght sodium .

bi c&rBokdie 283, PX Ué??PFd@@dégm EraRABEOPITE any of
clainms 28 to 34  wherein the liquid coffee ingredient
has a viscgsity of _between 70 and 3900nmPa at anbi ent

3% -emfe~@ThTe G980 386 LA TSR APd G 3T SPaFRRtR M RY FHFESEN
whereeisn dote 1l.ioguiny weabheesbrguadbeakrbagate Vi scosity
of between 70 and 2000nPa at anbient tenperature. 15
37. A nethod of dispensing a beverage froma cartridge

311)zx@mnk&mﬁmmga@n@l@&m&ﬂr&nlh@yidfcoﬁﬁemsim@rﬁﬂiymts
durin QRer c st ep
passf%b g% %% QEEQQd g?%%?ﬁhrou fﬁe cg? r%d %f?OSlty of
for mea:umreﬂé?gendb;z S8PmERi an @fnbéanc Qﬁmpmamme
liquid coffee, 20 ingredient.s, and. dispensing the
beverage into a .receptacle, wherein_the one or nore

3§ qfi FEGIRESe BfgCearBRFs ifs 4Rt 88 BYeEeiatthe ofiquid
bet weatekl ilngrkdidnd hQQ kOviscosity of between 70 ‘and

2000mPa at ambient temperature.

37. A method of dispensing a beverage from a cartridge (1)

‘"containing one or more liquid coffee ingredients during
an cperating cycle, comprising the steps of passing an
agueous medium through the cartridge to form a beverage
by dilution of said one or more liguid coffee
ingredients, and dispensing the bevefage into =
receptacle, wherein thes one 2r more iiquid caffee
ingredients is diluted by a ratio of between 10 te 1
and 100 to 1.

38. A method 2s claimed in claim 37 wherein the one br more
liguid coffee ingredients is diluced by a ratio of

petween 20 to 1 and 70 to 1.

3%. A method as claimed in claim 37 or claim 38 further

comprising the step of passing the beverage through

AMENDED SHEET
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25 38 A nethod as clained in claim37 wherein the one

or nore liquid coffee ingredients is diluted by a

ratio of between 20 to 1 and 70 to 1. 39. A nethod as

claimed in claim37 or claim38 further 30 conprising

the step of passing the beverage through AMENDED LLOYD WISE
SHEET LLOYD WSE 44 neans to produce foam ng of the

beverage, wherein the |evedqof foamng is greater

than 70% 40. A cartridge (1) for use in a beverage

preparation 5 machine, the cartridge containing one or

nmore beverage ingredients (200) and being forned from

subst anti al | AN &£ | e IRl sy d1atu@idralia, the
wheP8RASt hR érog %? nDréM%%vera |nﬁ{ed|ents is any
of @eseupptf Faaming m%eﬁ“ﬁa@%u‘?l’&f’ , carbonat ed
beverage, sauce or 10 dessert. 41. A cartridge as -
claimed in claim40, wherein the cartrlggg O | es
A
queous

L.\E.%llweo the cartridge aoftamong | ete 16r (MY Hgyerage

di sc

arge of a beverage produce 0
bevemsg@qlﬁgﬁédﬂéﬂpé g %‘Eargor agwéggﬁléﬁkéﬁgnggyfay

any aqfr —Cla%'dmfwaleli:glﬂmﬁerﬁéabme f3tepyaly, Jehepeir iy one

41 wherein the cartrld e S aps oLt 8§ nbar
(2) SAdeRF BRTEF2FEnde ?gf’é? gggﬁj%l %2% gf] assen ly >

Wi t hjdihee outiervomeredenidB, ABGQPPFFGerageEFEFneﬁa??F °r

claé£142 Wpereln a snap-fit arrangenent is provided
BN the outer member and 25 the inner menber

on assenbly of the cartridge. 44. A cartridge as

ﬁEaII{TE?ai‘{L Céx%é rEs“’%‘erm@ldah.:tﬁ %E.afliﬂ aber whearpni shag
ans r1tor producln et qof .the r sction
sai ccamuh g%rc%wmgngnt H.é\]]eét g.?\i‘? ?g:?‘ th@h(iﬁekgd ti

of an agueous medium into the cartrldge and an outlet

(122) for discharge of a beverage produced from the one

or more beverage ingredients.

42. A cartr;.dge as claimed in any of claims 1 teo 12, 13 to
23, 27 to 36, or 40 to 41 wherein the cartridge
comprises an outer member (2) and an inner member (3)

conjo.\.nﬂd on assembly with the cuter member.

43 A cartridge as claimed in claim 42 wherein a snap-fit
arrangement is provided to conjoin the outer member and

the inner member on assembly of the cartridge.

44. A cartridge as claimed in claim 42 or claim 43 further
comprising means for producing & jet of the beverage,
wherein said means for producing the jet of the
beverage comprises an aperxture in the beverage flow

path.

AMENDED SHEET
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45.

. 46.
10

30 beverage conprises an aperture in the beverage flow
pat h. AVENDED SHEET LLOYD W SE 45 45. A cartridge as

claimed in claimd44 further conprising at |east one LLOYD WISE
inlet for air and neans for generating a pressure

reduction of the jet of b§§erage, whereby, in 5 use,
air fromthe at |east one’@air inlet is incorporated

into the beverage as a plurality. of small bubbl es.

46. A beverage as produced by the nethod of any of

claims 10 13 to 14, 24 to 26, 37 to 39. AVENDED SHEET
‘A cartridge as claimed in claim 44 further comprising
at least one inlet for air and means for generating a
pressure reduction of the jet of beverage, whereby, in
use, air frbm the at least cone air inlet is

incorporated into ths beverage as a plurality of small

bupbles.

A beverage as produced by the method of any of cla}ms

13 to 14, 24 to 26, 37 to 38.
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