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WD 2004/ 064584 PCT/ GB2004/ 000282 CARTRI DGE AND METHOD
FOR THE PREPARATI ON OF BEVERAGES The present invention
WO edoavesss 0 a cartridge system for the preparetT/GB2@#/000282
beverages and, in particular, to sealed 5 cartridges
which are fornmed from substantially air- and
wat er -i nper neabl e materials and which contain one or
nore ingredients for the preparation of beverages.
There is also disclosed a nethod of manufacturing a
cartridge system It has previously been proposed to
S EGARTIENECR GOND 18EPHEP 2F Gk | DIE | PREPARENISNI OF BEVERAGES
I ndi vidual arr-i1nperneabl'e packages. For exanpl e,
cartridges or capsules containing conpacted ground
cof ; - | aj 0 :
o oo Pt SetRE e SRR FRLRELLCLE EPFLERridgs system fox
theé espepssat ionaohi heserbget hengy oflncpapvniofileef f ee sealed
usi ng these, 15 preparati gn_machi nes_the coffee,
cat S Setgannach SEeurranad Braw AQSERERbbR hHaoREE and
wa et eimbSrinasSed hAeHINalBeas@r{hidaecoltalfl 8hbVEkYmore
hi gh pressures, thereby extracting the aromatic
ingesd benednEert teat Brépeanet hengpbHubhevestyes . t Thepeodacelso
. fee verage. Typi I such_nmachines 20
R R A R A e CaRSRE W2 Sl SR
pr eparieds oprsrachiaeg béeh herdypeedessr 668U baverkge
date been  relatively expensive_since conponents_of
PIERRE HatPR nERIEEdhenEs tRel it 6t dpuhpllandeesrnsabhfst
e | d | PLES 5 :
P 56750 1o 1o deecy] bl 5 o o] das-fof FRa ™ in
compapedtdorund bdelbeagese whnoln ofer ates ah aeptessuceffee
enerally in . the range 0.7 to 2.0 x 105 Pa. However, .
or A AT (T TS JUeT GeTET GTESERFhY o BoUBR aygibresso
madti £ped at i DD tHACHEB@uEBoh heF COPPESEi @kiRg tRdystri al
market and is 30 relatively expensive and not able to

PreRaRinsen maghbecer tae cebbes. caeredge hbs et enafinsnaa
bréPCT r%%%%g%%% ﬁé’étﬁ&élf)rlé/%gggééo%gééh the cartridge

at relatively high pressures, thereby extracting the

a?omatic coffee constituents from the ground coffee to
produce the coffee beverage. Typically, such machines
operate at a pressure of greater than 6 x 10° Pa. The
preparation machines of the type described have to date been
relatively expensive since components of the machine, such
as the water pumps and seals, must be able to withstand the
high pressures.

In WO01/58786 there ig described a cartridge for the
preparation of beverages which operates at a pressure
generally in the range 0.7 to 2.0 x 10° Pa. However, the
cartridge is designed for use in a beverage preparation
machine for the commercial or industrial market and is
relatively expensive and not able to dispense many beverage

types. Hence, there remains a requirement for a system for
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2 the preparation of beverages wherein the cartridges

and beverage preparation machine of the systemare
waeitabises in particular, for the donmestic naP&REGBRV4/000282

terns of cost, performance and reliability. There is

also a need for a 5 beverage preparation machine for

such a systemwhich is sinple to operate and reliable

in operation and can produce a w de range of beverage

types at relatively |ow pressures. Accordingly, the

present invention provides a cartridge containing one
theorpﬁﬁyae:akre\oer atfe Hengrredjean tvthearedi b ity deortmeitigdd) dmadm

substantlal air- mater-l er neabl e naten
be g RO SO © et Tage g g 1
parttri%ul%&e Hor MM RRWIAGS: Ipaned e %eﬁk@r@@t@seed

in that the aspect ratio of the vertical height of

pertfiremsinseagec atiab1 1tid v h&mweadish fsq e et afer 2
chanber i s _betwe 0 _an 15 4 Nas bhee

PEVE T WS aurs‘?lltr%go caratc]hl gegfovﬁ t%uqkhgaseé};saspec@? &%I 0S

sinpleoows fperefdd cirntrdiriew g iat dpwrapfmsmms can nproduce
particular, the aspect ratios have been fo

& s @Rng 1 RAVEF ags JTYRATWGTt &P ﬁﬂm’ R Beres -
which. Gan 23 o esuld &ixreéé}?é’eﬂqﬁnﬂﬂ%g%fdé@tﬁrcif%dge

through the cartrl e |l eading to uneven or reduced
cormeurractg ame did mdmn be*\mfraﬂe;suoignadﬂrerd:fs tared PesErageormed

redi.ents. .The revent of h _ba ressures
Ex i PSS e o i 4 1A o LA S ke pracei aLe:
p

sa iy il A BsineXPaitsdeyd Rahnbah Eonips DSt eche
systens and thus nore suitable to a domestic_ parket.

OneF | MSTe th@éfq;@@%flrt eerstpﬁe«:tc hafia e iaied in that the
| I r
oos12 L o SOV il WP BB | e

to(ﬁhm(hraﬁdﬁﬂ)dﬁwnhﬁtsunuhg&ﬂqﬁambﬁrtjaabﬂEW@@@ @ hdrbend
results in inproved flowin the storage chanber
ing both inward and

It has been found that using cartridges with these
aspect ratios allows for efficient brewing at low pressures.
In particular, the aspect ratios have been found to prevent
the build up of unwanted high back pressures which can
result in uneven or inadequate water flow through the
cartridge leading to uneven or reduced extraction, dilution,
or dissolution of the beverage ingredients. The prevention
of high back pressures allows the use of the cartridges with
low pressure systems that are less expensive than high
pressure systems and thus more suitable to a domestic
market.

Further, the use of these aspect ratios has a
particularly advantageous effect where the cartridges are
orientated horizontally in use. The careful choice of
breadth and height of the storage chamber results in

improved flow in the storage chamber having both inward and
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WO 2004/ 064584 PCT/ GB2004/ 000282 3 upward el enents of

fl ow which inproves the consistency of the process.
woe@heeaRd y, the aspect ratio of the vertical Per/gB200af000282

the storage chanber to the breadth of the storage

chanber is 5 0.21 to 0.28. \More preferably, the

aspect ratio is approxinatepy 0.25. Preferably, the

cartridge is disc-shaped. Alternatively, the

cartridge is not disc-shaped and wherein the aspect

ratio is neasured as the ratio of the maxi num 10

upwWeig ] dneritie grmdIesmvdiisdrancegroiies adid rdatigel stegncy of
conprise one or nore inlets directed radially into
the pErafiSsisage chanber. The one of nore inlets may be

ar rﬁ'@%%éﬁ 1307 dIRAT i RElT RNESY e LAS-CRFAT | ﬁ‘g}ﬁ@ of

direct flow“of an aqueous 15 nediumradially inwar
thd nitoddre stiomimge dwantier briwsldarad itdye staraprpehiember is

0. 2;‘1|elgiﬂer di spgfed betuv?en] ,Jt he ag,éorag%e &{]op 01; ?:Rg at

pﬁgygﬂmégy% gneLr nore passages being forned bet ween
t he f||ter and the top of the cartridge, which one 20
or Brnferpzlsagddie ormihifikdge W td i hared- of the

Al tcearrr{a{tl 1‘1\%e1ry e,vwﬁ'[ ebcyaxactlgﬁ%%/% outl{étovlﬁn&aé hold Nk anncH hfherein

et S et passes upvvar
thet rsrsqwﬁt tdeer ifd | teemdaduarddens ortes aratrmior eoi;dslsege@xmﬁhre

beverage i ngredi ent e roast and ground cof f ee.
he igitro AR IBIL | %eatflca%'pect ratios is

pariiL L&@fﬂﬂld@éﬂm i 94 tdhd ngF efhLOt BnBelEd @Srected
roast and ground coffee whi ch under go extraction.

radﬁlﬁelborlrrem tPressinragmhdmkR¥ patterns in the chanber

Ukl LG RSB0 T Ay e ALY ene
perlphery of the cartridge to direct flow of an agueous
medium radially inwards into the storage chamber.

The cartridge may comprise a filter disposed between
the storage chamber and at least a part of an undersurface
of a top of the cartridge, one or more passages being formed
between the filter and the top of the cartridge, which one
or more passages communicate with an outlet of the cartridge
whereby a beverage flow path linking the one or more inlets
to the outlet passes upwardly through the filter into the
one or more passages.

The beverage ingredient may be roast and ground coffee.
The use of the claimed aspect ratios is particularly
advantageous with ingredients such as roast and ground
coffee which under go extraction. The correct pressure and
flow patterns in the chamber during extraction are very

important to the quality and consistency of the brewed

beverage.
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WD 2004/ 064584 PCT/ GB2004/ 000282 4 The present
i nvention also provides a nethod of dispensing a
wheoweees from a cartridge contai ning one or POI/6B2004/000282
beverage ingredients in a storage chanber, conprising
the steps of passing an agueous medi umthrough the
cartridge 5 to forma beveragde fromsaid one or nore
beverage ingredients, and di spensing the beverage
into a receptacle, characterised in that the
cartridge has an aspect ratio of the vertical height
of ﬂ@%ﬁ%&&q%%%ﬂ&Pﬁﬁ%?ﬁm%%éé%é&%é%ﬁwe
chanber "of between 0.10 and 0.43 and the 10 aqueous
digpénginics spasyedader dugmn eheagdrtidogy & catt a6 pimss suvee or
mo%fe %‘e;\l'fet 9 2e' Q b%r '1(1)1 toiZO% KP@' I:e>r therrr?ﬁbbelly’ tohe isin
aspect PRS0 1BPHRE Vet iiCal & &I’?tg of " HHE st §ré1§)er g
thehamrbes ©F Hhedireadinh sofucthe sledliage tehamer die vtk idge
tao 0.28. 15 The present 1 nvention further provides a
Eoc APER @gPeVSradgs & TR B4R 25T OFs IPEE havarage
; of : : n iNis one
e T o enEs and ob oy S ol P . e kae,
chgubstemtisald ynaithatanthewabetriidger eablee amgteart adag,io of

id tri i Si t m .
eng o ent PR BRR BhE st e o doute diameter
ofchaecagtekised chanriRat oithecaseeet orabi anef o.he verd ital

hei ght of the storage chanber to the breadth of the
aqggegrggBedd HanBer PSSt WeEpughy 2hen¢agted dgfhatpregmissure

ol BYENLEOY 8l 80, P! d8S 28oMREGd of 25 dispensing a
“beverage froma cartridge contai'ning one or nore
beveraferebdyedicket ssprca stotagefchawberrtdanyr ibsintt of

the_steps o ssing an agueouys. medi um t hrough th _
the,FEPFagE CPTPEFMTR heerREE tRoRtsaTE GhetapemsPaTber s

0.bevepageogingredi ents, and di spensing the beverage
into a receptacle, 30 characterised in that the
car Thedgeehgntannyspedony durghetr provides a cartridge for

use with an aqueous medium at a pressure of 2.0 to 4.0 bar
and containing one or more beverage ingredients and being
formed from substantially air- and water-impermeable
materials, said cartridge comprising a storage chamber
containing the one or more beverage ingredients,
characterised in that the aspect ratic of the vertical
height of the storage chamber to the breadth of the storage
chamber is between 0.42 and 0.68.

The present invention also provides a method of
dispensing a beverage from a cartridge containing one or
more beverage ingredients in a storage chamber, comprising
the steps of passing an aqueous medium through the cartridge
to form a beverage from said one or more beverage
ingredients, and dispensing the beverage into a receptacle,
characterised in that the cartridge has an aspect ratio of

the vertical height of the storage chamber to the breadth of
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breadt h of WD 2004/ 064584 PCT/ GB2004/ 000282 5 the
wGetonagsschanber of between 0.42 and 0. 68 and PEEGB2004/000282

aqueous nediumis passed through the cartridge at a

pressure of 2.0 to 4.0 bar. The cartridge of the

present invention contains &ne or 5 nore beverage

ingredients suitable for the formation of a beverage

product. The beverage product may be, for exanple,

one of coffee, tea, chocolate or a dairy-based

thed @M&Y: AR nF Mddveckhe bev efrale J agirat efits agqyeous
be powdered, ground, |eaf-based or liquid. The

medjeve rigy easrpd dismugindihel CarETiiest W & FrevtuEt ot 2-0
%ﬁ@' s include roast and ground coffee, |eaf tea,
to ggmdefgﬁ cocoa solids and soup, liquid mlk-based

beveiages-tandigonee nthatmee fant tijusmeson |gonteins one or
foll owi ng description the ter " er” apnd "lower”
MOTh PBRH AR elﬁ%%rf%mntb% S doboriibe f%”émi%lon of a
bedﬁ?égé‘EEHddE%ﬂt'fﬁéfﬁb¢€r£§€ﬂﬁﬁd&uéﬁ hd}e Hhayefdt odxample,
e

terms "upper” and "lower"™ and equival ents should
ondef uftfest odtka o ¢hderlate tde xAa¥TIYeaTRY BEYerage

,__conponent in.Jts normal orj {] f [ Aoy

i T eV aga bR p A A e et e d b e queneore

grélisPensd - ssshown, 1IQii 20 eXenbbeverapdi Jugeediehns may
particul ar, "upper” and "lower" refer, respectiv

|
be Ll dt} & ©pose HURHe: ndBFETP 7 (RTHEIS Tront aXbopstound
cof%géf“fééé'féa}rﬁ%&@%féécgﬁboé{béﬁgﬁéiéﬁd é@@p,tﬁfgﬁid

inner” and "outer” and equivalents wll be used
midestrsdit bdreerajeat | andl cposintionied Bfuieaiwiessof the
25 inventi The terns "I nner"” .and ra "
equitvat %tg&%?]‘ﬁﬁl%l %%S%Jcé%rjs?%o%q? otéf)%r%%r ?@B?@ at e
VI RRSHE | 008 dduiRel esBs twi HDeod sl hes Gospofisat she
bei ng, respectively, nearer or further froma centrg
relptimjaoy RoG it oeing hef chearitpe af Yo deheption. The

tefﬁgﬂxﬂgggg” and “lower” and equivalents should be
understood to refer to the cartridge (or other components)
in its normal orientation for insertion into a beverage
preparation machine and subsequent dispensing as shown, for
example, in Figure 4. In particular, “upper” and “lower”
refer, respectively, to relative positions nearer or further
from a top surface 11 of the cartridge. In addition, the
terms “inner” and “outer” and equivalents will be used to
describe the relational positioning of features of the
invention. The terms “inner” and “outer” and equivalents
should be understood to refer to relative positions in the
cartridge (or other components) being, respectively, nearer
or further from a centre or major axis X of the cartridge 1

(or other component) .
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WO 2004/ 064584 PCT/ GB2004/ 000282 6 Enbodi nents of the

present invention will now be described, by way of
wezarpbessonly, with reference to the acconpang@TGB2004/000282

drawi ngs, in which: Figure 1 is cross-sectiona

draw ng of an outer nenber 5 of first and second

enbodi ments of cartridge accérding to the present

invention; Figure 2 is a cross-sectional drawing of a

detail of the outer nmenber of Figure 1 show ng an

inwardly directed cylindrical extension; 10 Figure 3

IS ambbasfesest benahed E)&Ws@zglt‘)fln@*egl%tl@nl w(ifll they ¢g er
menber of Figure 1 showing a slot; Figure 4 is a

degerdpecti b8 wingworr @maa@dv:e oofl vt hevisht e femsmser tof the
acE%&Bg }ngF?%gggngé %%gctlve vi ew from above of

erout gure 1in an inverted

ori entatieon; iEi gubes6 sIeS:taonban dvaemmnbr @m a0\ tefr lgnber
of Figure 1 gure 7 is

0
of ¥6§§ts@ggl8ﬁSPn§r§WPﬁ&lH@n5ﬁ Pﬁnéﬁrtﬁééﬁ@rﬁﬂCQQQing to

thEl petsepbodieat igh cartridge; 20 Figure 8 is a
per spective view from above of the inner nenber of

Fi giigure Figare grpssaSpetspeaﬂudeawueg'bﬁomxahmmdlobf
nber in_an_invert

h
enb/'Sul BOChenBERPEE B obrBun e shouing! ol Y iy, gigpoted

cyl hadrneel agaéagloa5 of Flgure 7; Figure 11 is a
cross-sectional drawing of the first enbodi ment of

car FrPHgE Pnlén2aS¥ERBIeqcEénarti BRavwipggaie algdeteid of
thér8ﬁ§e§eﬁ%hﬂgﬁlogr§ Ugeoﬁ gﬂokgggrﬁngﬂgﬁr of the

second odi nent of “cartri igure’'13 is a
croESgBeet&omaladpamspgcbﬁva déeai Frofi above of the outer

member of Figure 1;

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

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

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

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

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

Figure 10 is a plan view from above of the inner member
of Figure 7;

Figure 11 is a cross-sectional drawing of the first
embodiment of cartridge in an assembled condition;

Figure 12 is a cross-sectional drawing of an inner
member of the second embodiment of cartridge;

Figure 13 is a cross-sectional drawing of a detail of

the inner member of Figure 12 showing an aperture;



10

15

20

25

30

the inner menber of Figure 12 showi ng an aperture; WO

2004/ 064584 PCT/ GB2004/ 000282 7 Figure 14 is a
w@eoogperssdi ve view from above of the inner menmPer/GaRo04/000282

Figure 12; Figure 15 is a perspective view from above

of the inner menber of Figure 12 in an inverted

orientation; 5 Figure 16 is &nother cross-sectiona

drawi ng of the inner nmenber of Figure 12; Figure 17

is a cross-sectional drawing of another detail of the

i nner menber of Figure 12 showng an air inlet; 10

Fi gpf @18 18 §SC£Q§§r§$§&t99é|vﬂéﬁ“ff@moébébg %%CQHQ inner

enbodi ment of cartridge in an assenbl ed condition;
membgmr@flﬁlggr@rb%s secti onal drawi ng of an outer

mp %hl rd_an dréog %1 enmbodi nent s %ﬁoggrgrl ge
accor%?ﬁ% % The %? eRnt %%enf?%n 9% 'S

gure

mefib @B So 5 eeld@nal 121r amvi ang ﬁﬁv@rd@&adzirl@ﬁtatm@neut er
menber of Figure 19 showing an inwardly directed
cyl FHaTe al 6 ek? eFRPDRET FrEUPe-22CF 5082 | @R2VEBW PEofRfe
1nPPVReRbet NOF OBI QL gepder of Figure 19 20 Figure 22
I's a perspective view from above of the outer nenber
of Fi@wre 19; 1§|@u¢eo@8—$sc®1@@a$p@nawwegvoémahpbher
aboye t he, out er nber . of . Fi gur n,an inverted
seiPhrnte vom: LBt me et o8 i 0el sE2  Fonti 24, &k b Tor
inB&: j nner 25 nmenber of the third enbodi nent of
cartrldge Figure 25 is a plan view from above of the
Nt TwERDES 19fa FEERs e S9ct Tt edpBEWiBg 20t the second
ctio ng. o f er
em%@ﬁ%@?ﬁ%% s B PR T S i
Figure 19 is cross-sectional drawing of an outer member

inner
a

of third and fourth embodiments of cartridge according to
the present invention;

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

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

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

Figure 23 is a perspective view from above of the outer
member of Figure 19 in an inverted orientation;

Figure 24 1is a cross-sectional drawing of an inner
member of the third embodiment of cartridge;

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;
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30 rim WD 2004/ 064584 PCT/ GB2004/ 000282 8 Figure 27
is a perspective view fromabove of the inner nenber
W@bBookoenise 24; Figure 28 is a perspective vi ewwdT/GBR004/000282

above of the inner nenber of Figure 24 in an inverted
orientation; 5 Figure 29 is a cross-sectional draw ng

of the third emnbodinent of artridge in an assenbl ed
condition; Figure 30 is a cross-sectional draw ng of

an i nner menber of the fourth enbodi nent of cartridge;
Figure 31 is a plan view from above of the inner

menbegurd026f iEi guperdBeckigdr €134 ESom BELYREC! Y®e inner
vi ew from above of the inner nenber of Figure 30;

meppgtr e£381ipyrg Bérspective view from above of the
'nn?EgugEnggrlgf F%g?égegglbg 44 n%%ghegbggjen%aEE%nlnner

15 Figure 34 I's a Cross-sect Fonal dra
metfbert hf Empoden@ﬂt1nfananhveﬂgedlbr&ﬁn&&ﬁ&ﬁhled
Ltion; ure 35a is a graph_of concentration vs.

Cooriorps 28 LS, PRAetreda i OB hetnlgenps bhe chira

emboAIBELL I bY ¥8rtOPEEAL i A¥an29s6¥kbe L HsndEtg%e 35¢
is a graph of tenperature vs. operating cycle tine;

andFFggU¢e3Q6l$saacg©aph8@¢tmonﬁhldserpgesﬁuae ysner

11, th d
me@é%fC%EeEﬁé 90u £2h Aémﬁ Wik eﬁ r§%$§ 1 the cartridge

pFesent ~ i nVeRti Of Apfi ses an

outBigueab®l 2 anplaneviewenben 3bed afl aALNaAhBed. member
The outer menber 2, inner nmenber 3 and |lamnate 5 are
of J5LIbFed®to formthe cartridge 1 which

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

Figure 33 1is a perspective view from above of the inner
member of Figure 30 in an inverted orientation;

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

Figure 35a is a graph of concentration vs. operating
cycle time;

Figure 35b is a graph of foamability vs. operating
cycle time;

Figure 35c is a graph of temperature vs. operating
cycle time; and

Figure 36 is a graph of normalised pressure vs. aspect

ratio.

As shown in Figure 11, the cartridge 1 of the present
invention generally comprises an outer member 2, an inner
member 3 and a laminate 5. The outer member 2, inner member
3 and laminate 5 are assembled to form the cartridge 1 which
has an interior 120 for containing one or more beverage

ingredients, an inlet 121, an outlet 122 and a beverage flow
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30 has an interior 120 for containing one or nore

beverage ingredients, an inlet 121, an outlet 122 and
w@2dmemwersage fl ow WO 2004/ 064584 PCT/ GB2004/ 00028 GB3004/000282

path linking the inlet 121 to the outlet 122 and which

passes through the interior 120. The inlet 121 and

outlet 122 are initially seéled by the laninate 5 and

are opened in wuse by piercing or cutting of the

| am nate 5. The beverage 5 flow path is defined by

spatial inter-relationships between the outer nenber
pa2h LRAARAnEERBRr i312Rd 1haAM:-BAL8eS A% 1ed AOUSSe Reliow

Q her conponents may optionally be included in the
Paggerer fageugh shehiasexipr] £ -4, The winllethd 2deserd Isadlet

u et l; qw. A tir LS of .cartr] [ :

L2 R TR s Seerel by e Al P a gbened in
useabtr pdgecings opakticcihgr by tHesiighgdafer sus@hen beverage

di spensing filtered products_suych as roast and ground
£1041 PREBor 5l B5E1PER. BoRBFEr 3Lt APESFersilg L e MiRg Detween

theabhit be0Rednard ot he notheneyBESi anandesaiiihed el qu 15
may be used with other products such as chocol at e,

digefiteed beéay.smsdeeanepzpoventsamey Phaiomsiliys be included
fruit,

ca hal | rage flavoured, m|l k, jui ces, .

i e Ree a9 o Be R XLl &y 8 W HROfescrive

fuFtgerebblotwhe overall shape of the cartridge 1 is
generally circular or. disc-shaped with the 20

di affefé¥3tovepréqnt R 6RTERECESS Lr dgEhPWheiifg Figures 1 to

1151 9RLT E¢aBE! Yo @h BRL BF EHQHC%EE Eaggh&-i %%h%&c%ﬁ5§l§
passes through the centre o tﬁe uter nenber as
deghgmadi AoFi gaeeih. dippenalihy fiheevedr alcbdexter salch as
dianeter of the outer nenmber 2. is 74.5 nmm 6nmm.and the
rogslranT e8pUPHaPShERGNDE] 2538 RRnanfiPvaE Sy pred yergon
of vehdnBaptri Bgecar khizdgRelovher asseMBheddescri®ed Below
20% Accordln% to the present invention, the aspect
a

way apf ousedt HetRaPERPdgRrPeUBEEWEBANO2E0CEREOD L8 f gpfEee,
te§ar LiL 0081 PO BLLRYATL, UP1 LO0A: B8] 3RECHERTOLEGetages,

flavoured milk, fruit juices, squashes, sauces and desserts.
As can be seen from Figure 5, the overall shape of the
cartridge 1 is generally circular or disc-shaped with the
diameter, or breadth, of the cartridge 1 being significantly
greater than its height. A major axis X passes through the
centre of the outer member as shown in Figure 1. Typically
the overall external diameter of the outer member 2 is 74.5
mm +6mm and the overall external height is 16 mm +3mm.
Typically the volume of the cartridge 1 when assembled is
30.2 ml +20%. According to the present invention, the aspect
ratio of the cartridge is between 0.10 and 0.43 for
cartridges operating at up to 2.0 bar and from 0.42 to 0.68
for cartridges operating at 2.0 to 4.0 bar. Preferably the
aspect ratio of cartridges operating at less than 2.0 bar is

between 0.21 and 0.28. The aspect ratio is defined as the
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for cartridges operating at 2.0 to 4.0 bar. Preferably
the 30 aspect ratio of cartridges operating at |ess

WO b@n/o24584 bar is between 0.21 and 0.28. The aBQEEGB2004/000282
ratio is defined as the WD 2004/ 064584
PCT/ GB2004/ 000282 10 ratio_of the maxi mum i nter nal
vertical height of the intéPior 120, which contains
the one or nore beverage ingredients, against the
internal breadth of the interior 120 (which is the
internal dianmeter in the case where the 5 cartridge IS

ratisCoshapedhax]fuhhent &iust radedi @abog thethe
maxi mum vertical height is 14.3 mmand t e breadth

1n%@xﬂew|¢@p,|wh1©hsc@e§elm% the @ranet eFPresbsyesasm
é?%éqgﬁ%gln Flggég % grﬂéfsﬁyégdfﬁq?frﬁﬂetQnterlor
i sSpense beVe rom

rages € cartridges o e present
120 Nyt ¢loni & afhesimeceonal ngidwetde idOthspeaserahbveothe

the cartridge. It h f d t ti
ok imerh Srae Srbedhs 12 SAvahi Losouacen BRGPanaERE che

matNRuAesdF€: 40 MBI Fheei L hes Pf egRULLA T €HEI pEalifh (equating
di spense the beverage and the need to nmaxim se the

1neﬁmxec¢a$¢|emdtmeadlageberlheSb@We$a@@ dipi mgown in Figure
ense. 15 Higher. as ect atlo f 4 C
é@{ﬁeipr%t?eg%%reg é ésg bQVegaégs fggm e

r pressure

caf&f&d@ééyo@hﬁme pre@@htriﬂgenmibﬁ aatﬁégeacuokdmﬁgrsO the
bei ng used. Cartridges of non_disc shape w ||
aspRpectaieiof E@%l%%@tﬁédﬂ%X|%En?%%lﬁﬁ?ndePH@dtB9t an

as r@&%%gnﬁmﬁtﬁg edNE . wterl ngnheri2 980shakb¥ous in

onprises a aped shel 10 having a curved
babamulry wved | dd3ira ctdosedimbpe 1ihe apdeapuopencgoires to

dl1 The drﬁgeter of thg qgter %§ er 2 is. nE# er at

TR D" SHpared T8t haS dfandt ef BeXtHebottom 12,

exrﬁeeeiéﬂgaﬁdoee@mih%rbﬂgt@é béeetagel| @irayl didpassene
25 traverses fromthe closed top 11 to the open bot t om

Higher mepeghntdbionabf 234anko cP os@deddt Pont3efvdgEt her
utgfIéQ§ fbrrﬁfﬁﬁeﬁcﬁfegéﬁfggsﬁgteﬂé?rﬁyﬁlgélly where a

cartridge with a larger volume is being used.

Cartridges of non disc shape will have aspect ratio
defined as maximum height divided by maximum distance

The outer member 2 generally comprises a bowl-shaped
shell 10 having a curved annular wall 13, a closed top 11
and an open bottom 12. The diameter of the outer member 2 is
smaller at the top 11 compared to the diameter at the bottom
12, resulting from a flaring of the annular wall 13 as one
traverseg from the closed top 11 to the open bottom 12. The
annular wall 13 and closed bottom 11 together define a
receptacle having an interior 34.

A hollow inwardly 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 cylindrical extension

18 comprises a stepped profile having first, second and
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A hollow inwardly directed cylindrical extension 18 is

provided in the closed top 11 centred on the ngjor
W@x008/064584 30 As nore clearly shown in Figure 2PCT/882004/000282

cylindrical extension 18 conprises a stepped profile

having first, second and WD 2004/ 064584

PCT/ GB2004/ 000282 11 thirdlgortions 19, 20 and 21.

The first portion 19 is right circular cylindrical.

The second portion 20 is frusto- conical in shape and

is inwardly tapered. The third portion 21 is another

.1.gh LE ar ocyLphn d i .C a l4 ;
b e o 2P e Tt st Sebond nd hiird 9
cipouiibency?ind®iand . 2Thenseenedt ablcy idec P@ades fsuetio-

t hat _t he gianeter of the cylindrical .extensi 1 .
CORdEREadBs SHEPGNBTT: F v &PEBLI I Yo rPPRE SFop %%et%%ﬁﬁ portion
21chasgdotawer fagge 3lreliibhecytyhbadr beal iextersiedn ok& by a

A general |y horizontal shoulder 10 32 is forned on the
lowgki fidrecal - eXhendiiametsrapit hbej Gaeston sepenfeamnd fréird
second.and. thir rt]
T R
dibawaeds ofhenhboti/0tmd2i cihe caubwat dhy 18exicemdiangs as one

shoul der 33 fornms a secondary wall 1 o-axial 15 wit
tragerggfufaPmwale E§P361a§°tSxﬁthﬁéegniﬁWﬁEIgﬁcﬁréng% the

cyﬁ?éﬁ&ﬁ@a@ g%ﬂ%ﬁghgnl§8betﬁ@%@n%gﬁl§§c%6§§%bnﬂ%hls%%ulder
and the annular wall 13. The manifold 16 passes
32aieufidrined ovi tbentgiléndzioklt katensérnmdBbei TheAjunction

oo b gy theuPPR T e RANFTard P07 618 BPodife gas and

| i qeihd ccewarEL gakikeanbehweehotihgermaai fel doktheand i idre

interior 34 of the outer nenber 2. As shown in Figure
ougert RembPEt § LPWaBRFr F86 PertrEalZs| i &S putiredly
o+, bl i, 80 tegherd sadetlislioiue 8 Pt
wiphotheedn2tlgenenall y3equi aspacededioendnt henular track
fo%b@%&?&ﬁ&%gggpgéehEibgggﬁéaikgelgécg% a%&o%%l£7l%r%nd the
annular wall 13. The manifold 16 passes around the
circumference of the outer member 2. A series of slots 17
are provided in the annular wall 13 level with the manifold
16 to provide gas and liquid communication between the
manifold 16 and the interior 34 of the outer member 2. As
shown in Figure 3, the slots 17 comprise vertical slits in
the annular wall 13. Between 20 and 40 slots are provided.
In the embodiment shown thirty-seven slots 17 are provided
generally equi-spaced around the circumference of fhe
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 overall height of the outer member
2. The width of each slot is between 0.25 and 0.35 mm.
Typically, the width of each slot is 0.3 mm. The width of

the slotg 17 is sufficiently narrow to prevent the beverage
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mmin length. Typically the | ength of each slot is 1.6

mm representing 10% of the overall height of the
wouicgne4senber 2. The width of each slot is bep@E6B2004/000282

0.25 and 0.35 nm 30 Typically, the width of each sl ot

iIs 0.3 nmm The wdth of the slots 17 is sufficiently

narrow to prevent the beverage WO 2004/ 064584

PCT/ GB2004/ 000282 12 i ngredi ents passi ng therethrough

into the manifold 16 either during storage or in use.

An inlet chanber 26 is forned in the outer nenber 2 at
; ikRher . cyli =1 :
PR Rt e g, T B oI Sl e Hn . e teher
duFiggr etbrawki olr def wses the i nl et chanber 26 within,

and_partiitions the inlet chanber .26 from .the
L Bhatte o aBed SrEnRBRT 47 e Gt ek 2 at

theabkerdpnkas drChkosedutppemchdes 28 WA &Ryl insifidiaEedzan 27
a pl ane perpendicular to the major axis X and 10 an

1sopeRVEEREr @fd MPFtc 61ERARNT SHOME tiie FHGIUEEMSL2 W8 dthe

. . A " !
aefifhes, TEEPIRIEr, thiarbiutber JRTRT Ao T AAES, b
inlet Ahbebeat 2velfyorhetiveen ntre iand 3dowt $het Suteyr hember

used to_ comuni.cate_between the manifold 16 and the _ .
2. Bt CYRAREErcats wagL A7| Bier %ofd O6F NERGH v y© which
isexbepdingnshovhdet 33rbendpbeuzded oMt AR et wWadidl % and

extendi ng flange 35 which extends ergggﬁlcularly to
ant ppepnjlowesxiesdX 2 STypi-pakbingrt Wa th a%@e tofad 2a ofi ditte

f_bet a 4, A ion.of ¢t [, .
ol RPUBEE 2 o e AL ohaSHTETST B9 W R HRE e gt the
mafeffbeéd 12 ray heoheldtsThe handhew2d ins Fagoxiedad w t h

an upturned rim?25 to inpraove grip. The outer nenber

Al§6F§aF6Wﬁ%¥'a?e§W§PﬁgP€eiﬁP@gﬁ&Prpﬁé@és FP@h#ﬁiGﬁed to

cofifiBl b¥ cRobyelAeheRge RALYRLARY h@NandPRhES iR chatder
pol yester, or a lamnate of two or nore of these

26émateri al s.

A lower end of the outwardly extending shoulder 33 is
provided with an outwardly extending flange 35 which extends
perpendicularly to the major axis X. Typically the flange 35
has a width of between 2 and 4 mm. A portion of the flange
35 is enlarged to form a handle 24 by which the outer member
2 may be held. The handle 24 is provided with an upturned
rim 25 to improve grip.

The outer member 2 is formed as a single integral piece
from high density polyethylene, polypropylene, polystyrene,
polyester, or a laminate of two or more of these materials.
A suitable polypropylene is the range of polymers available
from DSM UK Limited (Redditch, United Kingdom). The outer
member may be opaque, transparent or translucent. The
manufacturing process may be injection moulding.

The inner member 3 as shown in Figures 7 to 10,

comprises an annular frame 41 and a downwardly extending
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A sui tabl e pol ypropylene is the range of polyners

available fromDSM UK Limted (Redditch, United
wopovgaiorsp4 The outer nenber nmay be opaque, trECFGEREAN00282

or translucent. The nmanufacturing process may be

i njection nmoul ding. 30 The inner nenber 3 as shown in

Figures 7 to 10, conprises]éh annul ar frane 41 and a

downwar dl y ext endi ng WO 2004/ 064584 PCT/ GB2004/ 000282

13 cylindrical funnel 40. A major axis X passes _

through the centre of the inner nenber 3 as shown in

cyEngdtécal Asnpest 49hownmbAoki gutie & phkecanhuhadfudy ame
ses an outer rim51 and an i nner hub 5

ceF%FﬁeG b§ EeANNSTefibsEadedsr 88PN éﬁoﬁé@ugg Tfhe
| nngE BUBE52hbgn @Lheg&@gr\éﬂ gh apd extends f ”alﬁe

cylindrical funnel tration apertures .
Comprh§a8|ﬁnthetamnmhmrSﬁrand 4h hehweehubhe2 radnald by ten

t 4 posed . on th nnul ar
eq§8 ﬁ%aﬁ? Sgaggah gé858%8?ﬁ Fﬁ?réPPSF gﬁgrﬁaré§ gptegral
wilhead@ &kteghsi ScBrhetreablyingdechiom,anmmt api al pahih rion

a high wet strength, for exanple a non-woven fibre
aPHRERFPEI 5Bf arPofpEBEdr inCther apatérralsawki ¢h bayween the

ra&§§g égBkQQeF?u M@tggltg?8£n§$b 85e8l08| ggﬁterlzpr

such | 0Si C eria risrng
frambres. sahesmbuenopapethéSfilbreslﬁﬁyaberadﬁbéeQSWAtmhe

b f | | , [ yvi nyl chl d d/ or
£ LR conorehect ShED) BROR poF BRI SrnabeTEReat! phast Régh wet
st Ash ha|§ofnéﬁa&ﬁfecglﬁ5h9§b§eﬂafgﬁfélm?EF?ggﬁs ofhe

celTulosic material heat-seal abl e ter may
Pohyes- - t reehed mt@baabel wiidh amawt bei abedhiohlide26

M a pressure_so th
va L ML Do 8L AN BE, R 2,50, LUBL 6 S0 h oo
ma et die mrqsmsmg|mnpp@£s¢i: ef Obr&k QuUr ehd, wolr88 HBPEL
hub 52 is located at a |ower position than the outer

E1RTSR 592 rRR AEMHERT vt He ks arof r Ry BIORAVERG. a
polyvinyl chloride and/or polyethylene. The incorporation

of these plastic materials into the cellulosic material
renders the cellulosic material heat-sealable. The filter 4
may also be treated or coated with a material which is
activated by heat and/or pressure so that it can be sealed
to the annular frame 41 in this way.

As shown in the cross-sectional profile of Figure 7,
the inner hub 52 is located at a lower position than the
outer rim 51, resulting in the annular frame 41 having a
sloping lower profile.

The upper surface of each spoke 53 is provided with an
upstanding web 54 which divides a void space above the
annular frame 41 into a plurality of passages 57. Each
passage 57 is bounded on either side by a web 54 and on a
lower face by the filter 4. The passages 57 extend from the

outer rim 51 downwardly towards, and open into, the
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25 sloping |ower profile. The upper surface of each

spoke 53 is provided with an upstandi ng web 54 whi ch
walraistessea voi d space above the annul ar franePdl/GBri0d/000282

a plurality of passages 57. Each passage 57 is

bounded on either side by a web 54 and on a 30 | ower

face by the filter 4. The pakkages 57 extend fromthe

outer rimb51 dowwardly towards, and open into, the WO

2004/ 064584 PCT/ GB2004/ 000282 14 cylindrical funne

40 at openings 56 defined by the inner extremties of

cyllReawebs 154upihe o\ iRdrdgedli dyunnel A& e sehd@Nnner
outer tube 42 surroundi ng an i nner discharge spout

exgZerfhaecsurdr tihghareh® Sﬂ'forns t he exterior of the
Cle %rlg%gﬁ %Q%%h %%. f%é?%%%&%. %POUt % rf %ge 42

j oi ne outer “tubt dpper et o

suttirschdnge spouhnndd msmmeofsp@lmtamul arrhed langa: 4lbe 42
The di scharge spout_ 43 conprises an inlet 45 at an

foefﬂﬁeethenewﬁffeerc&%n&ﬁaecgﬁféenﬁrewat héué)ﬁé% s 56%?
dlfslaﬁa%@epe %@Qezaﬂsa%l%dow ehetdidler okl fy £

hr ough t he prepared beverage S ar ge
uppﬁtoeadcaﬁ @heoﬁhechamegeep@@te43Th§ diescisarcge sspautnular

43 conpris a.fru to- coni c ortlon 48 at__an upper
f1gRgSand -a CUF AAPCRAFISorFCt 488 CRIPE SR o ofngS at
anCybpaer eeal wBeth ebmadnieytkaveiahlshsl i itrRREMn S W the

that it narrows towards the outlet 44. The '
DPapERIELE- EdnpEdl aportitertigdshatps loverannel thawpaicdgahich

r p 57 .d rds . u t 44
exfl PRl REcORRRR0SS T snchobacs 08 UL off oo
reseptacéeof Theedfisobibogec spotal 4porbmpri4ds & [fradtded

wi,th_four, su rt bs 49 20 equi - spaced ar.ound the ,
coBt bR PaF LR 8P Pho oty PRAE Saf SPBnacrYIeRtsal portion
58SHPPAr towekseqs . defrheecwaﬁaeheaﬁopo%%%b%te%@f ntRe a

er edges of the support webs are |evel wth one

Slaﬁgtheapeﬁd spehpéhditc dltanargowle tnfma@fdsa%be outlet 44.

The frusto-conical portion 48 helps to channel beverage from
the passages 57 down towards the outlet 44 without inducing
turbulence to the beverage. An upper surface of the frusto-
conical portion 48 is provided with four support webs 49
equi-spaced around the circumference of the cylindrical
funnel 40. The support webs 49 define channels 50
therebetween. The upper edges of the support webs 49 are
level with one another and perpendicular to the major axis
X.

The inner member 3 may be formed as a single integral
piece from polypropylene or a gimilar material as described
above and by injection moulding in the same manner as the
outer member 2.

Alternatively, the inner member 3 and/or the outer
member 2 may be made from a biodegradable polymer. Examples

of suitable materials include degradable polyethylene (for
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X. 25 The inner menber 3 may be formed as a single

integral piece from polypropylene or a simlar .
WOorea0e06484 as descri bed above and by i njecti onPEDGBRI0AGO0282

in the sane manner as the outer nmenber 2.

Alternatively, the inner nmenber 3 and/or the outer 30

nmenber 2 nmay be nmade fromza%ﬁodegradable pol yner.

Exanpl es of suitable materials include degradabl e

pol yet hyl ene (for WO 2004/ 064584 PCT/ GB2004/ 000282 15

exanpl e, SPI TEK supplied by Synphony Environnental,
exS@péh&lﬂﬁB@'ﬂiEKUahppﬂiiKﬁngg‘oH%nphbﬁ?le_ghgdgbhg?ﬁ@ﬁbje,st er
am de f.or__exampl e, BAK 1095 supplie y nphony .
Bo’éﬁnb?%ﬂ%%m ‘&F}Fggp{SFg}giia@% i cbéeﬁagreﬁahlgusﬁw@@tw amide
£681 gkhup M NNBARL 80 95SApp1 D8t BLCHNAREH PRIV TR S mental) ,
( celﬁulgge derivatives a%% pglypgptyggs. yTﬁe Egﬁlﬁgpea )
potyj sa¢pipeacidam Pl payptsedabfi €argliayeMinobsota, USA),

1 0l f .cast pol ypropyl ene.
o B e P8 e o8R8 BN SR i 7
polvpehinedss. 10 The cast pol ypropyl ene | ayer is between

0. 025 d 0.065 nm in thickness. In one enbodi ment
t heﬁéﬁ3 %W%ﬁﬁ? ayetsSi Eopned fhemakdot haypbsyprofyrehelayer

of | @&y@hihsul- H2P £“%é$@ﬁ&'1§-éf.ofaggggtﬁo.iprogglng The
particul arly advantageous as it has a hiyg resi stanc
alymigiwm i by <orisdoatseesb| §. 0 Asard r @sut tmh hen 16h1 ckness .

| hat ma re-cut tp the correct size and
T N e ol 97 e e POt & 1 5 asBanr 95 mm
in stiatdlatesn. the ond ashisdd Dfehd Nenavi AN AT GPERY: s 0. 06
distortion. Consequently, the lamnate 5is °
mm paé“r% i U RIYRRIRY 50 kR wet i MRS Qtherhidlami nEbies
i

a2 o S A SRR AL %0
reqigfianed.o Rutllidaninatey stonabiy. beadised-éanst ©aghof
lan?l:ngai tgeu f)Sr Sntgagf(r:ni%_er ip-dr;-heg— c(:qu:r ttroI dt ee 1c onrarye cbte sCiI zoeS ea?nc:*iJ ys k?ape and
subsequently transferred to the assembly station on the
production line without undergoing distortion. Consequently,
the laminate 5 is particularly well suited to welding. Other
laminate materials may be used including PET/Aluminium/PP,
PE/EVOH/PP, PET/metallised/PP and Aluminium/PP laminates.
Roll laminate stock may be used instead of die cut stock.
The cartridge 1 may be closed by a rigid or semi-rigid
lid instead of a flexible laminate.
Assembly of the cartridge 1 involves the following
steps:
a) the inner member 3 is inserted into the outer
member 2;
b) the filter 4 is cut to shape and placed onto the
inner member 3 so to be received over the
cylindrical funnel 40 and come to rest against the

annular frame 41;
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lid instead of a flexible am nate. Assenbly of the
cartridge 1 involves the followng 25 steps: a) the
WO pavefoc4senber 3 is inserted into the outer nNEPQOBGB2004/000282
b) the filter 4 is cut to shape and placed onto the
i nner nmenber 3 so to be received over the 30
cylindrical funnel 40 and coh® to rest against the
annul ar franme 41; WD 2004/ 064584 PCT/ GB2004/ 000282 16
c) the inner nmenber 3, outer nenber 2 and filter 4
are joined by ultrasonic welding; d) the cartridge 1

i's fd) ||9@H@‘ﬂhﬂ%&en%h&%&r% QﬁM%ﬁﬁ%%m&ﬁﬁ¥%ﬂh£HHfflf%éQ 4
t he Ian1nate 5is affixed to the outer menber

These st @pe didinegde by sdussetriv grdatia det ai | " bel ow.

The uter, qri.ent t he open bot t om

12 |recte§ g%%&%&dg%Theﬁslégfiﬁgﬂﬁgk f% tHed°re

insertedbdvréatrfagfeh&n@]lﬂe@rlelmer 2 with the outer rim
gﬁlng recelved 10 as a loose fit in an axi al

ext

si offPE4 1amirgse1 P éF afd leqd fugdiel oufipy member 2.
cyl ipdicleCal ot %i'lo%(?l%l%fcuts%%dpliker re%ﬁ:@erde%dliﬂ_ Helow.

the same tinme receive he upper portion
cylﬂh@rpmabrfUﬁm@er4G afs thaanﬂayedﬂmﬁma'ﬂhe'ﬁpen bottom

i.rd ortlon 2 Epe .C I|ndr| xt.,ension 18 is

SSAFETTEE LG théf Ey i nrielSa¢- RE HssEted

1n@bow@ boxer ee®er3k Qrflthhfth(éyldu&@rﬁ Gah ext ersi) Al eived
beari ng agai nst the support webs 49 of the inner

aspenBerss. Tike i plepxd ails ephensighaddd agvéon Ad iafndrhe
ca?Egﬁa e lsu%@ft%g%lha 1%5ht%&t%§%gEbah8 %&ﬁ%ﬁ%F%@Qg%

annul rim rasonlc I 'ng process 2
metnbenr Qsee bd jthien skine tﬂhbemeéeﬁ&eﬁhénlmma’wpyﬁrﬂpd}tion

of?ﬁg I%%&E% rlcnﬁ %unneland I% %E% %%g%rp%%n$§s Ste
third portion 21 of the cylindrical extension 18 is seated.
inside the cylindrical funnel 40 with the closed lower face
31 of the cylindrical extension 18 bearing against the
support webs 49 of the inner member 3. The filter 4 is then
placed over the inner member 3 such that the filter material
contacts the annular rim 51. An ultrasonic welding process
is then used to join the filter 4 to the inner member 3 and
at the same time, and in the same process step, the inner
member 3 to the outer member 2. The inner member 3 and
filter 4 are welded around the outer rim 51. The inner
member 3 and outer member 2 are joined by means of weld
lines around the outer rim 51 and also the upper edges of
the webs 54.

As shown most clearly in Figure 11, the outer member 2
and inner member 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
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menber 3 to the outer nmenber 2. The inner nenber 3 and

filter 4 are welded around the outer rim51. The inner
wOoreeidee4584 and outer nmenber 2 are joi ned by neaPGI/6B2004/000282

weld 25 lines around the outer rimb51 and also the

upper edges of the webs 54.,fs shown nost clearly in

Figure 11, the outer member 27 and i nner menber 3 when

j oi ned together define a void space 130 in the

interior 120 bel ow the annul ar flange 41 and 30

exterior the cylindrical funnel 40 which forns a
chainberat Tbr WO12064/40645B4mBET/ GBR0BAH0PBR82gek7 57 above

fil hanb 0 and 57
o RS CERRRG A% PFAnoRT aFedsBiarAred by cinBsper 4.

filTRe paperadionTBRambkir abboBogharber 430 .6@NHal BS e
the one or nore beverage ingredients 200. The one or

beygradpelepageisntfigr8hi efhs ane packedei heverhge
ingthight0naC0RIREkod 30, EOLnelel I LESEES SLY-RRORYS0R9° rox

he ingredient“is typica roas
a ﬁllteaédteayléhbedenagéythé pagkedgent thetybevanageroast

i dients_in the filgtration_chanber 130 can be
anéggﬁéﬂﬁgscasé??ear g?%%c%??y,TF%rdﬁn?FFYePgdPéékﬂég of the

bepspaist iAGrtHecht Lt 1At QB Eb?@?gﬁ188”Eﬁéﬂﬁe9e5§%e@aﬁ'Be

and 10.2 granms_ of roast and ground coffee Iin a
Va¥}¢@r%$|@ﬁsbé§dof TYbekably, Dbrtgpftateéyed toffdenproduct

t ri 120 cont ai on [ nore
th%?%# suc% ggaégégr%ént%hn%h %P%ee?rgeﬁyaﬂgvgBré grams
of wrd;mssm ahe gndend ocofPe t Dnah dF I Xi-8Qi 6N BEJI BHUEHLNEkness

turbul e and br eaki ng_down def05|ts of beverage

of Ty SR BT s > gt i bl B scRRr Yt lY hetbevirbgeioThe20 may
col @M hatge %f%éf@rb@rﬂéé(eds onthe %ﬁl&gfeg&%{cg by

formng a weld 126 around t e per i
frashii mrelble own}kanrm the lmrenabe 520 ocd heid omering by

s, slls, iyer doe S ortgnd e loroe S lie
indgrhed i aavwes &uﬁ&hgﬁdiéﬁhé%@érﬁﬂiﬁﬁé Merdride .

The laminate 5 is then affixed to the outer member 2 by
forming a weld 126 around the periphery of the laminate 5 to
join the laminate 5 to the lower surface of the outwardly
extending flange 35. The weld 126 is extended to seal the
laminate 5 against the lower edge of the cylindrical wall 27
of the inlet chamber 26. Further, a weld 125 is formed
between the laminate 5 and the lower edge of the outer tube
42 of the cylindrical funnel 40. The laminate 5 forms the
lower wall of the filtration chamber 130 and also seals the
inlet chamber 26 and 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 methods may be used, such as heat and ultrasonic
welding, depending on the material characteristics of the

laminate 5.
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of the inlet chanber 26. Further, a weld 125 is forned

between the lamnate 5 and the | ower edge of the outer
WO oiwe/064524 of the cylindrical funnel 40. The | argTaB2005/000282

forms the 25 lower wall of the filtration chanber 130

and al so seals the inlet c@gyber 26 and cylindrica

funnel 40. However, a snmall “gap 123 exists prior to

di spensati on between the lanminate 5 and the | ower

edge of the discharge spout 43. A variety of welding

nmet hods may be used, such as heat and ultrasonic 30

wel 8fngntdependilyy chet henpat eembkercBasaeher betivesnofthe

he | am nate 5. 2004/064584 PCT/ GB2004/ 000282 18

ouh e e AHE0.e) 520 he NIRRT TAERDEr SEpARSHe RREERT Re 1o

foonéar faBRber mdrandatherl 2Bl pat ¢eorifhgikpnesoemer 3
is formed froma material of relative rigidity, such
POLE¥PTEBY Y BREpy| BResupl, stibh, inheri nasbereRbéorsist er Avad -
5 L.n t pat S eep_the Lam nate 5
T e R L A R
meigecoRpspssed. apbrti shpnetker edrthatigthe car teiggested. It

., IS subjected to a con?ressive | oad of between 130 and
18 J3BRF Tt GdetRFhe tREORPFEELFTR fofBeSHPISCEEIpERY ENt

co&§§e§§i§éig@&dfék|b@gwéQnUﬂ§§ra£8t§§5ﬁliﬂrﬁééuri§ggion
and al so serves to squeeze the inner nenber 3 an
comprefs Heabeproet ageehee. pTavenensheesarthatigehailing

Lnfe L rensions. of passage and apertures in
ung B O DL 0 Lo D S T p P 2R R e BabPRge the
inpeessetbeat 3 0andf otiber cashbeédge dogdbhd®. Useht Beensures

cartridge 1 it_is first inserted into a beverage _
thaf 3 at FoRr Rt hithHEcBRECRReof P2FSaZewaNe ahfl epertpges in

th&l €a PPLNGGe bY RL-E' £} ; t 98y
pr epar ation nachineigﬁ?c p:? %?%?epgngﬁ¥§é§ gggkn?he
preggipasat 5on Apf agheousrimetdgen 1t ypi cal |y water, under

20 Pl essr &, L el e, 186, PN L A0 1 LET oG, 108 1S,
beverage preparation machine and the inlet 121 and outlet
122 are opened by piercing members of the beverage
preparation machine which perforate and fold back the
laminate 5. An agqueous medium, typically water, under
pressure enters the cartridge 1 through the inlet 121 into
the inlet chamber 26 at a pressure of between 0.1-2.0 bar.
From there the water is directed to flow through the slots
30 and round the manifold 16 and into the filtration chamber
130 of the cartridge 1 through the plurality of slots 17.
The water is forced radially inwardly through the filtration
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
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the inlet chanber 26 at a pressure of between 0.1-2.0
bar. Fromthere the water is directed to flow through
W b@4pb4586 30 and round the mani fold 16 and i PCDGBRE®4/000282
filtration chanber 130 of the cartridge 1 through the
plurality of slots 17. 25 Thgamater is forced radially
inwardly through the filtratton chanber 130 and m xes
with the beverage ingredients 200 contained therein.
The water is at the sane tine forced upwardly through
t he beverage ingredients. The beverage forned by
frpassage @het@eaMﬁﬁycﬁﬁt@&gﬁiﬂh&rb@vetageﬁ$% ﬁpokes 53 and
i ngredi.ents passes .thrqough the filter 4 an iltration
hg BPEALEG BE' e Filfl Jjalahio sy LRy R thenoures
thaBnuhakeV\Or200d @ede84 RCTLEB084080382 h 19 dv: dhas to
The sealing of the filter 4 onto the spokes 53 an
pPasRetiEPubhgtdée £hdtermi51 with the outer nenber 2
ens S h are no short-citcuits _and.all__the
bevgﬁgggekggg % %%EgsfﬁﬁwguéﬁWngréiVigﬁo g %kfhgadqal
pabeugeags7t fiermkldows tdewanwahel wedlkong e tadicilgh the
assages 57 fornmed between the webs 54 and through the
Opgﬁéﬂg gs65878nd Rt GheneYePRkdFrdalf unpsde 040 Thphdeverage
paBSY8I ag8ngPanscenahong ! B8 chanAehs 5 E%%g%% Y8 47 ang
support webs 47 and down the discharge spout 43 to
dowhetbeat iéscharghkespoube420tbetvbragetilstdidgc hdneged tiet o
begeggcgptgclg sgch as a _cup, Pref erably, tEF bever age
DPEREr at T ot T RECRIHE c&ﬁ%?i?egecgﬁ g Sparge PEcit I,
whepeefee8bPRieS8RE BekelrSgbopeedarhhfieudmatP8@ne comprises
cartridge 1 _at the end of the operatlng cycle to
anf pyEhPehget haciémbni HjekedBr agerraeeethairedsptaciced
S n ' f_ca [ [ h i . Eigur
g g ARG Ea0ng 5 5o AT PhetBar PFrasSipesYele co
flpaht ocul ahéyredesngngdbtoerage intdi shenskengptacle.
esp esso-séyle groduc s such, _as roast gnd gr.ound
e

cof feRSHRB e VTS 8RRSi FahFE1Eg e plodicE8RoyhdReFagures 12
tohagi ngha &£&66Aq0VetM¥nbyBbtRS KAPWR188c@1CE8MBarticularly

designed for use in dispensing espresso-style products such
as roast and ground coffee where it is desirable to produce
a beverage having a froth of tiny bubbles known as a crema.
Many of the features of the second version of the cartridge
1 are the same as in the first version and like numerals
have been used to reference like features. 1In the following
description the differences between the first and second
versions will be discussed. Common features which function
in the 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.

The annular frame 41 of the inner member 3 is the same
as in the first version. Also, a filter 4 is disposed on

the annular frame 41 so as to cover the filtration apertures
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20 Many of the features of the second version of the
cartridge 1 are the sane as in the first version and
wo pdog/osuiser al s have been used to reference | iREr/GB2004/000282
features. In the following description the
di fferences between the first and second versions
will be discussed. Common fe&dt ures which function 25
in the same manner will not be discussed in detail.
The outer nenber 2 is of the same construction as in
the first version of cartridge 1 and as shown in
55k gheesutert aube Tize canntlleakyilhiade i4hloffurbel mteris also
nhber 3 is the sane 30 as in the first version. i
aspPEOTE - f FPWENSX /i $hGTEpEEEd SoRUTPRE Qindidfsuefiresyfin the
coB@t#BckoRO%er thie ihibY alh@R Aperlrutes WA 2004/ 064584,
PCT/ (B2004/ 000282 20 55. The outer tube 42 of the
cogpkiradr toakhtufielst4@eirs ians o Asashioeforie Fhgneverlé, the
.there are_a nunher, of dif.f.erenc in_the .. constructi,on
aipReRge] RREM nanbe® BEGT RS YaEtnd ParEis otk CripdiEE D

extentiBephirtStvaveipl @he AS sShewhel Bpbu@uue ¥Faont M outlet
di scharge spout 43 is provided with a partition 65 .
44nhi dhe BREERGIOPaPE WEYPSp tPhPrEvsEhatge HSowrags fSRsnaying
0 44, _The . partiti 65. 0 ent; t
e SbASSa o 35 anaTar oo so i peraaofy BLAE My, The
prdifsdékapdetipodt s¢Barfee sppuaf kBe ief aflse diifdrarge and

out 43 is_also different and 10 conprises, a stepped
coBBRRPrE i BHeRDARAPALL Lol F By d06. AEAFC SR B near
anOliphBe tHBeo#3thA Eumeb43i,s provided upstanding from

the annul ar flange '473 oi ning the outer tube 42 to
t heAdirsehargesspaevided wretanding7 fagrr Glasdsniwdar flange

e : t LS rge.,spau 3 defines ,an
47 dRirARS R R E R PR R e P b i e Y The
ripoEvi enrebuhlie ehtednlehe442toThaer disGhargepspouded3 and
iL.th an inmar?l directed shoul der 68, At one point
de FBEﬁdantﬁ@nE'?%uﬁpépéﬁ&e68fb?ﬁyeFPan? &rTMafdr tdfe tHe

upb8rPpB¥LEUEH of the outer tube 42. The rim 67 is provided
with an inwardly directed shoulder 68. At one point around
the circumference of the rim 67 an aperture 70 is provided
in the form of a slot which extends from an upper edge of
rim 67 to a point marginally below the level of the shoulder
68 as most clearly shown in Fiéures 12 and 13. The slot has
a width of 0.64 mwm.

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

portion 72. The air inlet 71 is typically formed by a mould
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in the formof a slot which extends from an upper edge
of 20 rim67 to a point marginally bel ow the | evel of
wo b@4pbused der 68 as nost clearly shown in Fi gRCEEB1®4/000282
and 13. The slot has a wdth of 0.64 mMmm An air inlet
71 is provided in annular flange 47 circunferentially
aligned with the aperture as shown in 25 Figures
16 and 17. The air inlet 71 conprises an aperture
passi ng through the flange 47 so as to provide
conmuni cati on between a point above the flange 47 and
todihesuddi disspagebel GIS‘/he tthp drteah gerofA Isetafe erhe el ouiket 71
t ube 42 and dj sch out 43. Preferabl and as

211 i O GO et DO S oY SOIfpsert tom the

mo I dd %d‘ngiari“e%{t pemé %1713 SNt | Qvesr cylbade cah the
portion . The air inlet 71 is typlcalk%aforned by a
vigioulty WO 200/20i62 584 FICTI IGBZ HaoR g BArs ov| CRigeh 7°

T e ta ere I I
1ea§:irg,§1{% Sul pﬁ gt E&o ie %D?Jehéegﬁé}%ﬂ r%%o%%dg%er om
diddard@ugiac mrpormtshaahe WalBiaqird he7 puai. ecr:amtleb@ 42

inthe vicinity of the air inlet 71 i a th 1N
shepldait ¢/ /5.5 ﬁ%@l&)??’ﬁﬁlﬁ He'%i gt T nt oaIP 2" Shute

75 'Ft% eéns%ftﬁé@ r1h sehar ge 1spat s 43. 1£§uﬁh‘@\’\'ﬁrbtﬂ the slot

a canted shoulder 74 7s formed between the
70 aiases maet imedichtdiey chotl orf5Sthe wpier esthbacehel| gpe

of beverage .i ssuing.fromthe. slot 0. 0

F1HIRd) G By S AT Ubper S (Gher Y T TDLFF ahbe
A7 e thes dBgi gt Scdgi @l £y ofhé hee@bnd i neesidd. ofThe
assenbly procedure for the second versjion of

caxwridgelgl 1S | S8 HAT aFO10he RS3RERRH| 9 of NenEI TP sYersion.
Hox\é%exggf O o FOVENET %:Ett,@%ﬁ @%ff SeELGLR didf eéﬁBﬁﬁS inABigure

oWn |n i gure Ird portion 21 of the
18 ,cythl@dtmmcﬂ Bxtehsh onl 18f | shd Scgkanddi ¢caki dsteneion 18 is

oo SUBRCIAL A ST AUNCE e g noty SUOPELL HEDR: THEoport
webde SBLONGHPOT &AM 20 anghE hiydi ROFiEQN &icbgaisn 18
between the second portion 20 and third portion 21 bears
against the upper edge of the support rim 67 of the inner
member 3. An interface zone 124 is thus formed between the
inner member 3 and the outer member 2 comprising a face seal
between the cylindrical extension 18 and the support rim 67
which extends around nearly the whole circumference of the
cartridge 1. The seal between the cylindrical extension 18
and the support rim 67 is not fluid-tight though since the
slot 70 in the support rim 67 extends through the support
rim 67 and downwardly to a point marginally below the
shoulder 68. Consequently the interface fit between the
cylindrical extension 18 and the support rim 67 transforms
the slot 70 into an aperture 128, as most clearly shown in

Figure 18, providing gas and liguid communication between
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agai nst the upper edge of the support rim67 of the

inner nmenber 3. An interface zone 124 is thus forned
wheimersst he 20 i nner menber 3 and the outer neabheB2®4/000282

conprising a face seal between the cylindrica

extension 18 and the support rim&67 which extends

around nearly the whol e circ2aference of the

cartridge 1. The seal between the cylindrica

extension 18 and the support rim67 is not

fluid-tight though since the 25 slot 70 in the support

tHé'Qﬂ%ﬁﬁ@g‘@H$%ﬂéﬂ“§§ﬂ%ﬁduiﬁ%wq¥g hﬁ%ﬁN %% g,

downwardly to a point nargina show
aPthU@@hgéq@@@ﬂb@lﬂWEolmwemmawexkaﬂnbeIWEEmmﬁrMbng

lind I 18 dth t rimé67
Y a BRGATom RE ST SAEOE 3 LB A B AR R T

digheaisky as bewe rage3q sFisdwiq 238 + Prod HRG-83%52AMF the First
| i qui d_communi cati on between WO 2004/ 064584

VepEtrapRoG4rdGh g2 rtad iy W Efiemeinpe schamevie 6@ eanidh tihe

iksehar ut--4 e al 0. 64
<SR B0 b 1 oThe ATROELANS, WP Lol L B
foamedabemmege IhEOwébSpeﬂsand hévetage the $igddidigd G6 and

erati n of . the E irst 5 version but with certain

in |fF§ eﬁ@gg ABeCBRRGELi ROt RE thadCal 1pAsdagds Bymaalod -

Fregvwewer dhuabengnbhecpagsages Beéveharaed bet Wﬁﬁ%?tdﬁaer
webs 54 and through the openings 56 and into

Praffurar toianasl ths epetrhareylradbycahef bankl p4@ssuEeomsE

I 69, th e i rced _under
ool 08 8E bR ERINNC OB 8 TEYSERER Lohareelainde
pasbagbeverageheobkeetrhag iB thasfﬁbkbaal@ﬂr@ﬁgﬁb%beg%ﬁre

nd assages 57. The beverage is thus forced through
12§pﬁﬁtsrée 1389a8n50] B8R §¥BAPALENaRhaRpals forTelafyethe

uppermegdabyrt e H@B@Bafgg 950&994 'SﬁgagggwﬁpgﬂtF4%UrAslB

shown in Figure 18, j et of beverage passes
th@uﬂ@btpﬁ beverape aassealéuré¢t1yAsvehethevaﬁagén1et 71.

s I8! Bt el S IELOR FRE 8 LG PLSRUT o et e
of the beverage jet drops. As a result air is entrained into
the beverage stream in the form of a multitude of small air
bubbles as the air is drawn up through the air inlet 71.

The jet of beverage issuing from the aperture 128 is
funnelled downwards to the outlet 44 where the beverage is
discharged into a receptacle such as a cup where the air
bubbles form the desired crema. Thus, the aperture 128 and
the air inlet 71 together form an eductor which acts to
entrain air into the beverage. Flow of beverage into the
eductor 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 dimensional 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
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t he beverage streamin the formof a nultitude of

small air bubbles as the air is drawn up through the
w@peodioedset 71. 20 The jet of beverage issuing PCDGBRG4/000282

aperture 128 is funnelled dowwards to the outlet 44

where the beverage is dlscharged into a receptacle

such as a cup where the air 2%ubbl es form the desired

crema. Thus, the aperture 128 and the air inlet 71

toget her forman eductor which acts to 25 entrain air

into the beverage. Flow of beverage into the eductor
bespauitdded kephiasognmaet Rhas epassolll @ hko cdedited to increase

pressure | osses. Advantageogusly, the walls of the

th@dﬁ@ﬁéptl§ﬁoGF@S§éSﬁﬁ&é©@§%o§¥§atWhﬂééu@ésl&@9&5ﬁ9ﬂ9d to
1nEQea§@|kh%fB§%Eee EE'5&&0%nt¥%%n%b%%n3'0nal tol erance

of the aperture 128 is 30 small. Preferably the
apeﬂtuherdlzeISSOhlwédeku$1dgenﬂnu$ 8©p®®.meFﬂ§mneﬁ 19

fiLhri or.other surface_irregularit.i.es
£0) 084/ GRREH ATV ERI0BR] 550585 o3 thd Saod: d8y DRGTGHLar1Y
deBfigakdt ierexkt oh thepeddehor stu[bll@r%c} uc‘t@e which may be
effective cross-secti onal area whi ch has been found to

iniﬁ@wéagédphéiaéédeesaruapr9@ﬁtp&@ﬁﬁ@ﬂﬂarAfpﬁﬂrdThe soluble
pryflRtPisPii g%&%bﬁgsx OFSf%Q%Qna'Q gggﬁ%ﬁ%nl%n O aqueous

he "t Versio e cartri
meﬂaumlsubarb¢ wdEekgwhdnfoheuaqueoudlmpdn&nngss@aﬂﬁeﬁ in
oduct s ich na be . in_powdere rup, .
CEREERal R P eGPl o TXBrEaRet Ol P ETHORR i Lude
ch@&oﬁQEEB 2o$WeReNgLOR, IBeaans@qbe@&sotﬁ%&l%@hg@&%ﬁaile or
wat er when t he aqueous nmedi umis passed, in 10 use

aqtlﬁp@agﬁOtlﬁbléaptfpdégé81 Mamrnrﬁﬁe;t fl@é\t@m@eﬁu fréleuddird
ve§HO6R BECLEoLheey E B0 AN e previous

?t
ra ab € or ous solubl'e pro

vefeabnéesndflﬁhe hhmédalwehawenb@éntneedatbrmégerkn@@elike
the sane as in the EreV|ous versions and | ke

fepbHERErs RBvENBeERLLSHANHoOREFELRRAET ke differences
befGBEH' efic LRikRCahAl bouing deserbbhan,ihe il tecencesa.

between the third and previ ous versions w
Cogingnusetures which function in the same manner will not

be discussed in detail.

Compared to the outer member 2 of the previous
versions, the hollow inwardly directed cylindrical extension
18 of the outer member 2 of the third version has a larger
overall diameter as shown in Figure 20. In particular the
diameter of the first portion 19 is typically between 16 and
18 mm compared to 13.2 mm for the outer member 2 of the
previous versions. In addition, the first portion 19 is
provided with a convex outer surface 19%9a, or bulge, as most
clearly shown in Figure 20, the function of which will be
described below. The diameter of the third portions 21 of
the cartridges 1 are however the same resulting in the area

of the shoulder 32 being greater in this, the third version
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Conmon features which function in the same manner wl |

not be discussed in detail. Conpared to the outer
woreoho64584 of t he previ ous 20 versions, the hol PONGB2004/000282

inwardly directed cylindrical extension 18 of the

outer nmenber 2 of the third_version has a |arger

overal |l dianeter as shown i§4Figure 20. In particular

the dianeter of the first portion 19 is typically

between 16 and 18 mm conpared to 13.2 mmfor the

outer nenber 2 of the 25 previous versions. In
of aloke t cantrifgef it STypdeslion 4Bei solpmevofetdhel thraridge 1

convex ouigr surface 19a, or bulge, as nost clearly
whep GRSFACEPGui® 29; °tHE #2R&ti on of which will be

desgnd bednbel o¥ha THEs Ot 8oRI LS 8F the Lhbid PArthensowdr

of the cartridges 1 are however the sanme resulting in
end hef aflea d@noiarheathold des 32sbedhffgrenter Batwhes, 3 and

e third version.WD 2004/ 064584 . PCT/ GB2004/ 000282 _24

5 Sthe b R TP RLESd OB CAT 5 ERELVOPrgoof Pel. 1A Fidure
23 cafdiit dgeotdls wbearassespl @ddi 8q32-Spated28%utbiethe

. nunber and positioning of_the slots in_the |ower end
cimfunheremrel af WaklmaRiield) 36- di FrerehptspepweeR glightly

wi@%ﬁ tRar §ﬁoﬁﬁeaﬁge@{gﬂéd@Q{Slgnéh@feEPQdEQfggaaée 1 being

shown 1 n Figure 3, four slots 36 are provi
bewpen spatedand otnds tve, chrefmfabbtyice. 6f mnheidani f ol d
16._The slots 36 are slightl wi der_than in_ihe .
or 6V 0Rsver EPBRECHE e CAFPFi HGBoITBerng” bePwgaRtridges
1 HrS5cmdsHndd mMm preferably 0.4 nmw de. 10 In other
respects the outer nmenbers 2 of the cartridges 1 are

t helBaneongheuebhet rekt Hom erlimérigrinbeneal #0nAg| the
inifidk %erhﬂ% ANDEr e '@&&e 34814 hensape, 38 &Qﬁéhsnf bESt

Ver si on cartridge wth an outer tube
caxhsitdgs g wpolt adSoutidr atuiod a4 2 | | dbhgehd7gandpsuppobt
ly difference is.t

an%%ﬂ%%aﬁ&k%§$gg4igg%éd%gp?gpgh%%gﬁ 49 being prov1deg?t The
only difference is that the discharge spout 45 is shaped
with an upper frusto-conical section 92 and a lower
cylindrical section 93.

In contrast to the previous versions and as shown in
Figures 24 to 28, the annular frame 41 is replaced by a
skirt portion 80 which surrounds the cylindrical funnel 40.
and is joined thereto by means of eight radial struts 87
which adjoin the cylindrical funnel 40 at or near the
annular flange 47. A cylindrical extension 81 of the skirt
portion 80 extends upwardly from the struts 87 to define a
chamber 90 with an open upper face. An upper rim 91 of the
cylindrical extension 81 has an in-turned profile as shown
in Figure 26. An annular wall 82 of the skirt portion 80
extends downwardly from the struts 87 to define an annular

channel 86 between the skirt portion 80 and the outer tube

42.
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wi th an upper frusto-conical section 92 and a | ower
cylindrical section 93. In contrast to the previous
W@ e008i061584 and as shown in 20 Figures 24 to 28PCT/B82004/000282
annul ar frame 41 is replaced by a skirt portion 80
whi ch surrounds the cylindrj funnel 40, and is
joined thereto by nmeans of g%ght radi al struts 87
whi ch adjoin the cylindrical funnel 40 at or near the
annul ar flange 47. A cylindrical extension 81 of the
skirt 25 portion 80 extends upwardly fromthe struts
87 'lth:e deinuikeaa wahhnd®erc@fpwd ddns aant oepelmw@peendﬂame An
91 of the, cylJijndrical extension 81 has an

ex{tR oo 17 ek Tas B the i b " ehe e o

axi’@l}t & pfntde sk éﬁd@%éWI@Whl&@ly eﬂf&ﬂd§ deyamas@l-yace of
fromthe struts defi ne an annul ar 30 channel 86

theh e hoaege thid @kdr@olpmlm%nfﬂoe arerHereut @F wibeh ape
c1wm2§°4éx%5f§‘§f‘ F’e%{l@ mgé’éééo%&%qd 20nd hf‘uﬁ“éw' afg@@él the

rises d an” extérior flange

rlm\/mzpmsj; | S0 PRd e N i | A cd ot Tiea gl OYowex i srXfiPerim
84 depends downwardly froma | ower surface of the

f | DR BIrAH B R oRFai TR R TerestRS ShFehSafé 5
alltcct]vgeﬁﬁfif mr@rﬂﬁﬁﬂéﬁlﬁg%eﬁm%@é ounghib e &6 84 tbus,

I's provided wwth a castell ated | ower
annukﬁﬁl@hanﬁ@br&@res 89 are prOV|ded bet ween the struts

| 1 owi n nmuni cat i on en the hanber 90 _and
erﬁ"l %Pb%ﬁa?\ﬁ%?e%’ér 1 %s% (ﬁ plfo%elaurg f or
caﬁﬂﬂ_@ld Lird versienof t@aiﬂﬁéléj@@erﬂ.bl)% Sf nt]h@ffiﬁstheer81on
assenbly of the first version but with certain

butyj Wit e?resa 1Thel biREenFRMberTe AU $RNBMPeEnHepnd inner
meﬁg %%r%yﬁ&@g f?@?é@ego ?@PWQS'thmﬂufﬁ ﬁ? ﬁ?g 29 and
retai ne er

nmeans o It arrangenent ra
reﬂdmnedfbywmekmbt@geah@map(fuqoamtm@g¢MQntmnahhabethan
wel&mhlggggé% On joining the two members the inwardly
directed cylindrical extension 18 is received inside the
upper cylindrical extension 81 of the skirt portion 80. The
inner member 3 isg retained in the outer member 2 by
frictional interengagement of the convex outer surface 19%a
of the first portion 19 of the cylindrical extension 18 with
the in-turned rim 91 of the upper cylindrical extension 81.
With the inner member 3 located in the outer member 2 a
mixing chamber 134 is defined located exterior to the skirt
portion 80. The mixing chamber 134 contains the beverage
ingredients 200 prior to dispensation. It should be noted
that the four inlets 36 and the five apertures 85 are
staggered circumferentially with respect to one another. The
radial location of the two parts relative to each other need
not be determined or fixed during assembly since the use of
four inlets 36 and five apertures 85 ensures that

misalignment occurs between the inlets and apertures
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directed cylindrical extension 18 is received inside
the wupper cylindrical extension 81 of the skirt
w@ertioetss80. The inner nmenber 3 i s retained i PCT/B82004/000282
outer nmenber 2 by frictional interengagenent of the
convex outer surface 19a 20 of the first portion 19 of
the cylindrical extension 18€8%ith the in-turned rim
91 of the upper cylindrical extension 81. Wth the
i nner menber 3 located in the outer nenber 2 a mxing
chanber 134 is defined |ocated exterior to the skirt
whpoeveontBe. réhatdivei rgtabashel p34icabhaings cfhehe
beverage 25 ingredients 200 prior to dispensation. It
COURBUFG“Be noted that the four inlets 36 and the five
ape'ﬁ‘hé‘r§§.e85rafn@re55@%§éﬁg ghgeea&@h%gt Lakl }Lsawkte% into
respect to one anot her radi al location”of
thewsipangschambeirvé3toofatheothetrnded . Uhebdens1ty of

d d h f
oo B RGP g bR aag 0 E- R8RS, Lo sBoenudnad ERarbe
13 sahi ganeatieacHssdbetiwean the inlets and apertures

WD 2004/ 064584 PCT/ GB2004/ 000282 26 what ever the
r el ZEF verRdEAEPoRal SpbRER| BAE AYEEf CPhEhecBRp6He s 2

and henRBe ﬁémﬂ@fe3b?ﬁeﬁﬁge?éﬂﬁrﬁghﬁQLS §f8e$29§§gd'ﬁpgve in
y

the m xi ng chanber 134 o e cartrid ens
thefpr&vpaeki ngreionhe beverage ingredlents in the
as. desired

nix'n champe 134 _can vari e . Th
o e PE PReRTF TP x oot B AT oLhErDREbaA DirgHgh the
fouﬁn§loﬂ§n®6r1§ tRet BEME ANBNABANEE BBc@esGL hedaba¥esr the
in the previous versions. 10 In use, water enters the

CaRFR}IHEE chahperwaBart he ofighiceherad bat 1%l bnwagélynthieugh
e e L L R T T
commalm@dchmabeinandThexpso@méh ihedbevelage ongmede@Nis the
Contal angggrgﬁg bg@grgrgdﬂgttlg giifﬁévgga8£e¥1§§2 and
is then driven though the apertures 85 into the annular
channel 86 by back pressure of beverage and water in the
mixing chamber 134. The circumferential staggering of the
four inlet slots 36 and the five apertures 85 ensures that
jets of water are not able to pass radially directly from
the inlet slots 36 to the apertures 85 without first
circulating within the mixing chamber 134. In this way the
degree and consistency of dissolution or mixing of the
product is significantly increased. The beverage is forced
upwardly in the annular channel 86, through the apertures 89
between the struts 87 and into the chamber 90. The beverage
passes from chamber 90 through the inlets 45 between the
support webs 49 into the discharge spout 43 and towards the
outlet 44 where the beverage is discharged into a receptacle

such as a cup. The cartridge finds particular application

with beverage ingredients in the form of viscous liquids or
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15 water and forns the beverage in the m xing chanber
134 and is then driven though the apertures 85 into
wo b@sasused ar channel 86 by back pressure of bRUBGRY®4/000282
and water in the mxing chanber 134. The
circunferential staggering g the four inlet slots 36
and the five apertures 85 efisures that 20 jets of
water are not able to pass radially directly from the
inlet slots 36 to the apertures 85 w thout first
circulating wwthin the m xing chanber 134. In this way
gelde Inegreeaphdi consost@ntyquid délssobldtoningratdxeny is
of the roduct is sjgnificantly increased. The
co %%Jefilea‘beﬂ? st %r‘&%’ﬂt%g%%m?arw*i/hi% Yh%c%ﬁhEYaP?chﬁlﬁW%Fn
1786, akd) r D@ ) € BPSHb LERS @&n%é’ﬁéi‘!\ﬁﬁé‘ 408 BEEWESNBZ000 and

and into the chamber 90. The ‘beverage passes from
LoQHamberan® thrang e t hrefratteive 450 bedsweeh 6ReBriyppdrt In

' | schar g out. 43 rd e
el SR, pglats spou g o Lo o e
careckifacl evith sichi @Sodi typof Thetwasht r 7ogendi pdsompa at

articular application wth beverage ingredients in

SR G dFS W RTRBURC | FRfhi RO BRP NG 200%F 06258e the coffee
hagg/%%wzle@l ast Sbet!ﬁe@rﬁ‘eﬂ_c @p&llc’i C‘%%P”Tlge liquid

liquid chocolate ingredient 1s contained In th
cofthad rinfyeediant may ietosit yoafweet weeh aid0B. atdby weight

900nPa_at, anmhi ent_t epper.at ur.e and be en 5000 and
S0d D O SR S PR S TARY | SRR b o =83 B a5
weldhtd. arad hasdapplbLed Hiedhd t &l ek £of d afaist £0Nt ahsegdhi Devel
the cartridge 1 with a viscosity of between 70 and

of Xgwofnt e R bel VAP Bnam Soebhrhibe ber
colf il ser e ol o dlarg! of betveen
betAvefenikH ek 2010% Dhycawigidgd Ol siwli sinodan can bbigtees 30
co TSPl DEtreen 0.5, ang i veLahl . The sorL i,
desifier Rir AlsdelPW A enabl ingna shekdahdfs L0En as
coffee-filled cartridges of up to 12 nonths.
concentrated liquid milk. Many of the features of the fourth
version of the cartridge 1 are the same as in the previous
versions and like numerals have been used to reference like
features. In the following description the differences
between the fourth and previous versions will be discussed.
Common features which function in the same manner will not
be discussed in detail.

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

The cylindrical funnel 40 of the inner member 3 is
similar to that shown in the second version of cartridge 1
but with certain differences. As shown in Figure 30 the
discharge spout 43 is shaped with an upper frusto-conical

section 106 and a lower cylindrical section 107. Three

axial ribs 105 are provided on the inner surface of the
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A fourth version of cartridge 1 is shown in Figures 30
15 to 34. The fourth version of the cartridge 1 is
w@artietsBar |y designed for use in di spensing PCTIGBR004/000282

products such as concentrated liquid mlk. Many of

the features of the fourth version of the cartridge 1
are the sane as in the previdus versions and |ike
nuneral s have been used to reference |ike 20 features.

In the follow ng description the differences between

the fourth and previous versions will be discussed.

di&enaBhe f eabur €53 Whb CchiFeBEt tRE BDspBBssanBetraRage Wil |
not e discussed in detail. The outer nmenmber 2 is_ the
do¥nnerds Fewaresthiedovetstohd 2adopredeiki e digrbegged

. : 19 t0.23. T ) .
e 3OM ! PoFh O g 0 8 TR HHRCY) CEbaLUBNELLHD, cne
rilsecond zetsaonbafftastri dgeid thatswecbhdceetraipbn of

di fferences. As,sho in_Figure 30,th i schar
calhbtioas) | ARMAbRI M ER dn DPpRFOTidetotEenieh the anoular

£188641 29, 10603802, | OMET cRYEENHS| BahegeRt tAB 207 jhheee1
axtal ribs 105 are provided on the inner surface of
ist her | 20042 064 5842 PCIN GBRO04£000282er280/i schar ge

t_43 ' . di b . .
vk SR FherShETEh B9 BESUT "R e R R Shown 1n
thbeveiagevéremspbAnthg vatbindybel spestribedsaguent|y,

the ribs 105 act as baffles. As in the_second version
Be%We%ncﬁr%?ﬁdb% aPeHRUEFP ?ﬁl@Fe7EIP¥16?GVFHeHh?hFéWgﬁ4-

7 h b 1e
Ty%ﬂgagyiu#%$eaﬁéﬁaﬁfeé argbﬂ?¥€ide& £afhut-erkanbeneath

t-71 1s nore elongated than in the second
proeidednin ALl&i thipdrvenai80 0§ paovidédesiimilar to

th h in. th ird ' ft tri.dge 1
ooh? | DRREE, ROV oL Bt Seerravanad1 s ArRrEiPcTeE g
inbeégrhteditn the r1an§4. s3Typi epél ykien ppettivnesoar eThe

provided rather than the five provided in the third
anyglaropowvt @0 tePEgEiges a flared body 101 with an open

upper mouth 104 which is directed upwards. Four feed
apertures 103 shown in Figures 30 and 31 are located in the
body 101 at or near the lower end of the bowl 100 where it
joins the skirt portion 80. Preferably, the feed apertures
are equi-spaced around the circumference of the bowl 100.

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

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

Operation of the fourth version of cartridge is similar
to that of the third version. The water enters the
cartridge 1 and the mixing chamber 134 in the same manner as
before. There the water mixes with and dilutes the liquid
product which is then forced out below the bowl 100 and
through the apertures 85 towards the outlet 44 as described
above. The proportion of the liquid product initially
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An annul ar bow 100 is provi ded extending from and

integral with the flange 83 of the skirt portion 80.
wab@4/0d68annul ar bowl 100 conprises a flared bpdyGBRW4/000282

with an open upper nmouth 104 which is directed

upwar ds. Four feed aperture% 03 shown in Figures 30

and 31 are located in the dy 101 at or near the

| oner end of the bow 100 where it joins the skirt

portion 80. Preferably, the feed apertures 20 are

equi - spaced around the circunference of the bow 100.
coffheihadi watkif theohnthdarypewllesoni hedsabave innFibRre 34

rocedure for the

. _previous.enpodi nents. , The assenbly ,

lSP%BFtﬁu@éFEFoﬁoomeﬁé%?FﬁdgéiﬁtﬁentE@ §BRevas oFh & tegHng

théhikhhgdcMenbeoni325 perationcpt theutaur th ¥eusk9¥Bduct
of cartridge is simlar to that of the third version.

inThBeWhPERT eRBEE sOf hehecaikindgehambad £Ré wikilngend to
4_j a [ bef or.e. There the .
exEEREREbLc fabDr L DE-S0F FRCSE BRepoRratSsrtauee anfcinto
the sathehatoboell Dad betroughhepbew md@8hand430cbhkeydbntly,
aperture$B85 towards the outl et 44 as descri bed

he. . )
th%bg%%?l¢h8r% por t#ohof 2EReL AT qBPYL ptBAUEE L nFematny
reﬂK%2@9f§0@6§§%3f¥%%%§2@9%£980@§3 139t§8ﬂtgt9§§sﬁ%%hkﬂe

the annular b as shown in Figure 3 (
opeudi ey ¢yclenedipieedi tattba byodhetwahetheniewengpart of
uted I

.l xin anmbe 34. Rather, .the dil uid
e R e P Py e P Rrdigt chanble Sapuler
bowid | 100 eddip® BhﬁdméhtBMQUﬂ@e@p§$éﬂE@§e§510§tﬁﬁ&ekhﬁﬂavity
be forced up and into the annular bow 100 throug

intQdehe nptf A 2L REPEegueril ying t Hee | nipging prbduberi A34
O M r i lative

cniSgmnond sip ik g0 ALy BIELD helgirelfy e

anwperathowgl cyel eaconpar eslvén dine phoduchcénttheibawet the

s il olidfd e Balpschanbe, dot The Lioud produet,,
holapeid UWs£sk 1) rhstert Vbt Yehe concentrated liquid product
and releasing it into the exiting liquid stream flow path
steadily throughout the operating cycle as illustrated in
Figure 35a where the concentration of the milk measured as a
percentage of the total solids present is shown during an
operating cycle of approximately 15 seconds. Line a
illustrates the concentration profile with the bowl 100
whilst line b illustrates a cartridge without the bowl 100.
As can be seen the concentration profile with the cup 100 is
more even during the operating cycle and there is no
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 the cycle 10% SS. This results
in a dilution ratio 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 ligquid beverage ingredients the
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into the stream of product exiting the m xi ng chanber
134 through the apertures 85 and bel ow the bow 100.
wab@4/064381l ar bowl 100 acts to even out the  PCT/GB2004/000282
concentration of the 15 diluted |iquid product
entering the cylindrical f Qpel 40 by holding back a
proportion of the concentrated |iquid product and
releasing it into the exiting liquid streamflow path
steadily throughout the operating cycle as illustrated
in Figure 35a where the concentration of the mlKk
confeasutetdoas aag0vpeyceRbagexafpike foat dAligsdld d¢hocolate
present i s shown during.,an operating.cycle of
theaphpibxPhateryer5reEd8Rds® PPR °§l“ﬁa|t%&¥¥ %Zﬁ:%st fed at the
endPBFCEHEré&bQ% RpafiEbegw t hntihe rhawh £50@n whidistutiione datio
ilTustratés a cartridge without the bowl_ 100. As can
(rabéoseénatheousnuediat tonbpretppe Whekethentysn og spensed
25 nore even during,the operati .and re i
bevﬁEagﬁznggigFgngrgetgrgp %ﬁtgék %h?%gbﬁén%aégggéﬁiéﬁf
petWwethout tbhe ahawh 0100. 1Theel piokisdbleondent tiid @regfent
~ the milk is typically 30-35%SS and_at the end af the
invepgient0FPSslithie Feddres then 1nidiledt CoRPR G o 18
bet%@gﬂn%og’G 9 LngakhRough diblitiqr Q. atieoemf Jretisegiense
to and 6 to 1 are possible with the r esent
1-2Bngent Tons Fesudtisern aqdiid utéwer agé lionglediediviesn R to 1

WO 2004/ 064584 PCT/ 004/ 000282 30 n trati
anapd) U8ty POL TSRS S LR qartdothoto TRt hd b 1 and
100! Bbt haly; &0 LAl @A ths taRp pdgstelinv@tloiSs .and at

the end of the cycle 12-15% SS. This results in a

di Freiosheatingulerachenseladiedds REFSHRS e

i ngredi [ j n t
undgRIEELBlne HCHRETRES, apetibiied a2k, By MR i cpure
of Pe&cfess lod Iwicth richd rprtése iti 1 tivateintt amanfmr |4 fuiand

cneG e NS S SONSE St 92 LR, B 120
as TSt 651 it o Gdgati=and atHamirfr Rireen 3P diee lugder

and 70 to 1, although dilution ratios of between 10 to
endl odndhe discharge spout 43. As shown in Figure 34, the
jet of beverage passes directly over the air inlet 71. As
the beverage enters the discharge spout 43 the pressure of
the beverage jet drops. As a result air is entrained into
the beverage stream in the form of a multitude of small air
bubbles as the air is drawn up through the air inlet 71.
The jet of beverage issuing from the aperture 128 is
funnelled downwards to the outlet 44 where the beverage is
discharged into a receptacle such as a cup where the air
bubbles form the desired frothy appearance.

Advantageously, the inner wmember 3, outer member 2,
laminate 5 and filter 4 can all be readily sterilised due to
the components being separable and not individually
comprising tortuous passageways Or narrow crevices. Rather,

it is only after conjoining the components, after
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100 to 1 are possible wth the present invention. From

t he annul ar channel 86 the beverage is forced under
wEe@ssases t hr ough the aperture 128 by the backrp@r/esswi®00282

of beverage collecting in the filtration chanber 134

and 15 chanber 90. The beverage I's thus forced through

aperture 128 as a jet and it o an expansi on chanber

formed by the upper end of the discharge spout 43. As

shown in Figure 34, the jet of beverage passes

directly over the air inlet 71. As the beverage

steniisathendi shhar ghespedts43driyhpapeageutgs0tra0 rhltted.
bevergse get drops. (/As a result air is entrained into
Thifie' BeWar hyEguser HmiTROFREFoMHESE AhAUPEVERAgSofnGredient

1sSgaaélﬁy[bagggbéﬁédﬁéttBﬁcﬁ'és'§1gﬁ§3nm59ktg69ggﬁtgg%e

air inlet he et of beveragé issuing fromt
apeTh@réOQQBhlsmbbdmmehtedfdbamaﬂage terthedget et 44

h yerage is 25 dIS harged.into a recepta
SR M B R a3 R
daif@tbasé@peaqamdepro&dManéﬁgﬁoéﬁ|quhha mAner, merbeiously,

outer nenber 2, lamnate 5 and filter 4 can all be

POV@%H?@ymé%erPFP@E@tEUBaVe beﬁe poAPbAedt snhshagform of
saShRALaPLE 384:1AQt tbndi ggu éaﬁgafgg?ékéggg.tﬁ&h#%%%, for

passageways Or narrow rev ce isonly
a aﬁpgmccbn@eﬁh?hg bheeragponenis, naéésea%@ 26040664584
ﬁ 2004/ 000282 3% sterilisation at the
mifiEle 17 Y pasSEGBwAY SV 891 BF RRUOUSTK BY| passing steam

thpahdh call BL &Y 8RO kaptonher e tﬁeweeéeregeslﬂgeegbeegtes
is a dairy-based product such liquid mlk

the opreeit # bR, offhe sbaamhsenbbﬂlwbh@hoﬁnﬁeeesegethe cost and
oLk g arienBanh il i oty AL EBERER, LBk ey saaee

Thsum@easfleﬂeaﬁ alkk. 1ﬁhf&h@@§|yhe povrlesedifiliky during
oducts have been provided in the formof sachets

OP#%ﬁt%emleﬁ the C@F%rbﬁeeareaceeve%egéy HeGevEesenbr a
inFAPPUSET BRsSidle Bsvesagevitahs BgressaLy hovipgmthe

concentrated dairy-based liquid product therein. It has been
found that by concentrating the milk product a greater
amount of foam can be produced for a particular volume of
milk when compared to fresh or UHT milk. This reduces the
size required for the milk cartridge. Fresh semi-skimmed
milk contains approximately 1.6% fat and 10% total solids.
The concentrated liquid milk preparations of the present
invention contain between 0.1 and 12% fat and 25 to 40%
total solids. 1In a typical example, the preparation
contains 4% fat and 30% total solids. The concentrated milk
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.
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10 m I k. This has been achi eved previously by passing

steam through a liquid mlk product. However this
woeweseissat es the provision of a steam suppl yPauliGaoo4/000282

i ncreases the cost and conplexity of the nmachi ne used

to di spense the beverage. e use of steam al so

i ncreases the risk of inju during 15 operation of

the cartridge. Accordingly the present invention

provi des for a beverage cartridge having a

concentrated dairy-based |iquid product therein. It

hashbegovafmauadofthahebyonepaertiatli mg likhe smipelr tgrcodwatly

reater _anount of foan1c%n be produced for

advgagﬁaea}lgr £051 BRYSERISE0 SHEFK 2RhERPELTTAFSS £ 4 midk

shaQEFQnggEEEabIQj%h%e%%%%§nbh%fSE%% MequW regdieh tthe
mlk cartridge” Fresh sem -skimred mlk contains
apeapprexilfat ehy ©ve% tae add i0%etof/dl 256l ite opfHenal use

ncentra Liquihd mJdk pr ratiqQn f o
of %ﬁ$eﬁPWEnE§§nF§%%lﬁgtﬁ8 i 8%2%5%31%2%F?§F%%% 25 0%
pre48¥%aldyt gt-akteel ittsin I70%a foypimdalk .eFanpllegutite chocolate
preparation contains 4%fat and 30%¢t ot al solggs.]The.d
foapdABeAEVEILE] OfF IIReasEE RN IS 4F8 SRSSIRLE £ for 1idut

cof%ggnkggmgﬁgnge@élgwoﬁr%%%%E%r RIERANR QTR II®IAS. The
wi I'l "be described below. In particular, foamng of
foathpifiikl levedhiievewasurpdessutds 3Gthel o Lhsarvolume of

preferably approximately.1.5 b using th ridge

theo¢OFWepF89PFﬁ%e%6bg§ﬁ%ﬁ%ﬂﬂl cfﬁﬁé&qgﬁgbé¥§v%§§54

ing%%@ﬁ%%§4@§égﬁggk@52QQ&!QQ&%%Ze,3%HH%éfKEHUHmlcﬁftHEyerage
concentrated mlk is particularly advantageou§1f0r,

is gevpeages s @dh vk daffucddinds fedmithe 1ity is
Pref er abl y t.h ' f hhe iy k t h 1113

e e R L

of @piel aidk used cafhetrhd ilopuild 10Q revkEds )f dariemhdmesed Py

of greater than 40% _preferably greater than 70%for
oY LFGOT IR B 06 FoArhe s SRS Hf ediersh:

Thel rf*'éa'%]m Q%1818 RASHHY i ROMaldpisda GaftieeHoasBwiy 100
| evel s of greater than 70% are possible. The
present (line a) is greater than that of milk dispensed
without the bowl present (line b). This is because the
foamability of the milk is positively correlated to the
concentration of the milk and as shown in Figure 35a the
bowl 100 maintains a higher concentration of the milk a
larger part of the operating cycle. It is also known that
foamability of the milk is positively correlated to
temperature of the aqueous medium as shown in Figure 35c.
Thus the bowl 100 is advantageous since more of the milk
remains in the cartridge until near the end of the operating
cycle when the agueous medium is at its hottest. This again
improves foamability.

The cartridge of the fourth embodiment is also

advantageous in dispensing liquid coffee products.
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foamability level is neasured as the ratio of the

volunme of 10 the foam produced to the vol une of
wo papgioctsRever age i ngredi ent di spensed. For exap@l/€B2004/000282

where 138.3ml of beverage is dispensed, of which

58.3mL is foamthe foanablllty is measured as

[ 58.3/(138.3-58.3)]*100 = 7239% The foanmbility of

the mlk (and other liquid ingredients) is enhanced by

15 the provision of the bow 100 as can be seen in

Figure 35b. The foamability of the m |k di spensed

Wi t brthesbeubn 188ungr €686t thki BAbajinéngEedEebetl/Baage

that of m |k dispensed w-thout the bow present (line
capyriduesof sthecauseerheinveakhon reyasragreuslykprevide an
- Y t t c t o]
ey G Aa PO EALT BF Hhe BReRdaPROSERRP! 1o bohBerea o
primrnéat nsaathighes . coRefatreateonsohatibetoi Tkhbae nabgépw

of the operat cle. al so_kpown 't
onpShnaiore | ShereRuL i) ¥ bohueviphafy E0sr FUERFuy Srgmles
ea&ﬁ”@?rééHE§1@ ekhg aﬂaegugoﬂeghﬂmh?sréagwnaha Girehe

5¢c. 25 Thus the bow 100 is advantageous since nore

Coﬁfe@hecﬂrtkldg@nﬁlhg pnberersaet chdgeidaei Rcregdingeto the
en ra I h ue [ [
1 506, Blondfrdlf 8 Ple gLRR8nl s AE L PE el FEREUTE S
prﬁ:@ft artigeevérife teavtihdgebadi geptribedl $f1 tB@ applicant’s
advantaﬁeou in dis%ensing l'iquid coffee % g mg
doswnarbeid8s/ PRTR eB2662/ HeHot138 tpd ﬁﬁs Crivd ©
e%@?égéh§seﬂgggh9§8t§n°ErQ§Vﬁﬁ§9§ aﬁérEthg§t%H thea
present 1 nvention advantageously provide an |nproved

pecoastsgency spluhiebrehedsbévEBageshhgnstengardd teples and
rior art_cariridge Reference is made to Table 1
fog@ gﬁ?s mﬁ?c%ﬁghgggm?ﬁssrgggPWé of brew yields for
twenty sanples each of cartridges A and B contai ni ng
roast and ground coffee. Cartrldge A is a beverage

car §BBdgefadéédt di ngBrdxt Halue) r st OefB68i nent of the
present invention. Cartridge Bis a

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

Table 1
CARTRIDGE A
Sample |Brew Volume (g)| Coffee Weight (g) Brix % 88 () % Yield
1 105.6 6.5 1.58 1.29 20.88
2| 104.24 6.5 1.64 1.33 21.36
3 100.95 6.5 1.67 1.36 21.05
4 102.23 6.5 1.71 1.39 21.80
5 100.49 6.5 1.73 1.40 21.67
6 107.54 6.5 1.59 1.29 21.39
7 102.70 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 6.5 1.67 1.36 20.40
11 97.6 6.5 1.78 1.44 21.63
12 106.64 8.5 1.61 1.31 21.47




prior art beverage cartridge as described in the

applicant's 10 docunent W01/ 58786. The refractive
w0 nabexe4sB4 t he brewed Dbeverage is nmeasured i n BrT/&B2004/000282

units and converted to a percentage of sol uble solids

(¥%8S) using standard tables
exanpl es below 15 %8S =

0. 0569.

Cof fee Wi ght (g))

% Yield

%g formulae. In the
74 * (Brix value) +
(%8S * BreWVqurre (g))/ (100 *
20 Table 1 CARTRIDGE A - Sanpl e

Brew Vol une Coffee Weight Brix % SS % Yield 1 105.6

6.5 1. @B 1.29 2688 2 104524 6.551. 64 1.33;21.36 3 4915
100 95,55 1754 L T 2L U, 102,45 0.0 Tl 139~ g
2186 10649 51731 4021 61075465159
1.po2P 39 794 70 6 5 1987 1 48121 41 gy 77 6 5 1923
1.86 11650 22 @g4.239 97 R? 668 1_ 716138 20 _751.310 97 83 20.98
6.5 1.67 1.36 20540 11 9766 6.51¥3/78 1.44 24 63 12 21.03
106. 644g6. 5 1. 6do.gbl 31 21. 474, 20044064584 136 21.14
PCIT7 GBgP04/ 00Qg82| 34 13 99426 6.4%,1.54 1.25,419.15 14,
O 2T 3 T Sy hf? 1935 do 10 g O S LT ES s,
y4re) LU 1LUH . ZO0 N \J . oL 40U, L7 IJI. I U9 1.7
1.40 21.03 18 100.83 6.5 1.68 1.30_2AVERACE1g| 101 g7 2099
6.5 1.67 1.36 21.20
CARTRIDGE B
Sample |Brew Volume (g)| Coffee Weight (g) Brix % SS (%) % Yield
1 100.65 6.5 1.87 1.511 23.39
2 95.85] 6.5 1.86 1.503 22.16
3 98.4 6.5 1.8 1.456 22.04
4 92.43 6.5 2.3 1.845| 26.23
5 100.26 6.5 1.72 1.394 21.50
6 98.05 6.5 2.05 1.651 24.90
7 99.49 6.5 1.96 1.581 24.19
8 95.62 6.5 2.3 1.845 27.14
9 94.28 6.5 2.17 1.744 25.29
10 96.13 6.5 1.72 1.394 20.62
11 96.86 6.5 1.81 1.464] - 21.82
12 94.03 6.5 2.2 1.767 25.56
13 96.28 6.5 1.78 1.441 21.34
14 95.85 6.5 1.95 1.573 23.19
15 95.36 6.5 1.88 1.518 22.28
16 92.73 6.5 1.89 1.526 21.77
17 88 6.5 1.59 1.293 17.50
18 93.5 6.5 2.08 1.674 24.08
19 100.88 6.5 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
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20 101.32 6.5 1.68 1.36 21.24 AVERAGE 20.99 CARTRI DCGE

B Sanpl e Brew Vol une Coffee Weight Brix % SS % VYield 1
wa®4Bs4584 5 1. 87 1.511 23.39 2 95.85 6.5 1. 86rdT/683004/000282

22.16 3 98.4 6.5 1.8 1.456 22.04 4 92.43 6.5 2.3

1.845 26.23 5 100.26 6.5 1.72 1.394 21.50 6 98.05

6.5 2.05 1.651 24.90 7 99.48 6.5 1.96 1.581 24.19 8

95.62 6.5 2.3 1.845 27.14 9 94.28 6.5 2.17 1.744

25.29 10 96.13 6.5 1.72 1.394 20.62 11 96.86 6.5 1.81

1.464 21.82 12 94.03 6.5 2.2 1.767 25.56 13 96.28

6.5 178 1. 44T ZT. 34 14

15 . . . . . . . . —526
21.Mepn 17 88 6.5 1.59 1.293 17.50 294% 93.5 6.5 22d¥
1. 6/Adared, 08 19 100.88 6.5 1.75 1.4077 22.00 20 8a%477
6. SObierdafiors. 899 24. 77 AVERAGE 23.09 ®erformng a 20
t-test statistical analysis on the above data gives
thqpog[g“,e%\éj‘cgg results: 5 Table 2 t-jJe&st: Two- Sanpl e

n

Assum ng Equal Vari ances WD 2004/ 064584
PCﬁ%’%@%@%ﬂ%@%ﬁef‘%s Yield (Cartridde A % Yield
(Calftri dge B) 38

t Stat -3.90
P(T<=t) one-tail 0.000188
t Critical one-tail 1.686
P(T<=t) two-tail 0.000376
t Critical two-tail 2.0244
Standard Deviation 0.876 2.245

[e)

The analysis shows that the consistency of % yield,
which equates to brew strength, for the cartridges of the
present invention is significantly better (at a 95%
confidence level) than the prior art cartridges, with a
standard deviation of 0.88% compared to 2.24%. This means
that beverages brewed with the cartridges of the present
invention have a more repeatable and uniform strength. This
is preferred by consumers who like their drinks to taste the
same time after time and do not want arbitrary changes in
brew 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
adversely affect the beverage ingredients. The barrier
coating may be of a material selected from the group of PET,

Polyamide, EVOH, PVDC or a metallised material. The barrier



Mean 20.99 23.09 Variance 0.77 5.04 (Observations 20
20 Pool ed Variance 2.90 Hypot hesi zed Mean D fference
w@200dfo638 t Stat -3.90 P(T<=t) one-tail 0.002ABBB2G04/000282
Critical one-tail 1.686 P(T<=t) two-tail 0.000376 t
Critical two-tail 2.0244 Stﬁgdard Devi ati on 0. 876
2.245 The anal ysis shows that the consistency of %
yield, which equates to brew strength, for the
cartridges of the present invention is significantly
better (at a 95% 5 confidence |evel) than the prior
cozitingandyildgespphieh by stmumdacd dévimathaniehs0i88%uding
conpared to 2.24% This ans, that beverages brewed
PUGiRPRC ¢ Jemjc‘é?%r?z‘ag‘éip%lﬁrt TPPTESERE  TATENE gﬁpﬂﬁ%lan'
pld@€ ¢epeahgpl €oanttnform sh1eh9iH- 1dBES1i8g and
preferred by consunmers who |ike their drinks ?o taste
twe Hailhb- shese teel@di®®r tine and do not want arbitrary
changes in brew strength. The materials of the
cartridges descri bed above nay be provided with a
barrier coating to inprove their resistance to oxygen
and/ or noi sture and/ or other contam nant ingress. 15
The barrier coating may al so i nprove the resistance to
| eakage of the beverage ingredients fromwthin the
cartridges and/ or reduce the degree of |eaching of
extractibles fromthe cartridge materials which m ght
adversely affect the beverage ingredients. The barrier
20 coating may be of a material selected fromthe
group of PET, Polyam de, EVOH, PVDC or a netallised
material. The barrier
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WD 2004/ 064584 PCT/ GB2004/ 000282 36 coating may be
applied by a nunber of nechanisns including but not

WO Rovietoersst o vapour deposition, vacuum deposit i BET/GB2004/000282

pl asma coating, co-extrusion, in-nould |abelling and
two/ nul ti-stage noul di ng. 2004/ 064584

PCT/ GB2004/ 000282 37 dCaims: 1. A cartridge (1)
cont ai ni ng one or nore beverage ingredients (200) and
being forned from substantially 5 air- and

wat er - i nperneable materials, said cartridge conprising

Claims$ orage chanber (130; 134) containing the one or

nore beverage ingredients, characterised in that the
aspect ratio of the vertical height of the storage

.Chﬁﬂbﬁirﬁﬁlégg bi?agéﬁtginiﬁg Shor agemshanbelel-aqd0

bet ween 0. 10 . Acartridge (1) as clained
in ie:m%r%ﬁiﬂlemh%r éz ﬁOi h@ndalg©eng farmedofromesvbetapaially

Ct oFabe hdnar o S ST oga T b 3 155 ASHa Prabe dee

cl atomelri 91 6dy adh nis 2onhge et Ratiber aspect 1B@§I@ohﬁa1nlng the
approximately 0.25. 20 4, A cartridge (1) as clained

in QM OF BPEE nRSVCFROY 1ngereifnERe ehprprageiped in that
di r C

cl o e R o h The Cartr o PadRs, bf B Blorage
di sehathegredtanthehererdth 25f t hiee aspecdge athambsr is

neq; red as tﬁ@ rq%ig 2% t he maxi num hei ght to the

maxi rﬁ%Fs? i artridge (1) as claimed in any
precedi ng claim wherein the storage chanber (130;

134) conprises one or 30 nore inlets (17; 36)

- di et ¥l (§) | 38 ocldined ofagelaim 1 wherein the

aspect ratio of the vertical height of the storage
chamber to the breadth of the storage chamber is 0.21
to 0.28.

A cartridge as claimed in claim 2 wherein the aspect

ratio is approximately 0.25.

A cartridge (1) as claimed in any of claims 1 to 3

wherein the cartridge is disc-shaped.

A cartridge (1) as claimed in any of claims 1 to 3
wherein the cartridge is not disc-shaped and wherein
the aspect ratio is measured as the ratio of the

maximum height to the maximum distance.

A cartridge (1) as claimed in any preceding claim
wherein the storage chamber (130; 134) comprises one or
more inlets (17; 36) directed radially into the storage
chamber.
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chanber. WO 2004/ 064584 PCT/ GB2004/000282 38 7. A
cartridge as clained in claim6 wherein the one or

worRne/06438£t s (17; 36) are arranged at or near PEEGB2004/000282

10.

peri phery of the cartridge (1) to direct flow of an 5
aqueous nediumradially inm%rds into the storage
chanber. 8. A cartridge as ainmed in claim?7 further
conprising a filter (4) disposed between the storage
chanmber (130; 10 134) and at |east a part of an
undersurface of a top (11) of the cartridge, one or
nor e passages (57) being formed between the filter

(4) and the t op of a tri whi ch one or nore
SRS T %‘5‘? ?ﬂgaﬂ dutReretRay gt OpReOT

carrﬁcsféiqaly@@é eby7 & i@@yeé@egeaﬁéaﬁ o pat byl hokingnthe

one or nore inlets’ (17; 36) to e outlet (44) passes
upviRe i Bhe Ty dm@ht]@%ecilrtl’lefﬂgeé 4y l) i Be ocdihecbnélow abren
pas e as.clai

pr ec C?l%]é gﬁ%c?lrﬁ?ﬁ\}mjé?éﬁ%ﬂ vF’wer%everrlitggg;e .%g?%réﬁ?

( 20fH)amis=r oast and ground coffee. 10. A nethod of

di spensing a beverage froma cartridge (1) containing
one or nore beverage ingredients (200) ina 25

. st of age-chaghera 4 130, 1 134) 3 n COMPLh SY nﬂuf@ﬁeft 88 ;IJQ.fL51ng a

passing an aqueous nedi um through the cartrid
f orfmltehelder a@esﬁﬁcpmnl séttvesre e rmtr@r@@aecla@mber (130;

i ngredi ent i spensi ng he bever a 0 a
reg%%ﬁaé?m§ 2% r%ﬁ |Q%%F t%%fu?ﬁéf%gﬁ#??ﬁggfh%stOp
an @aspecst rt&té Qza319:1§9;fdc_f;é19 M@étaleahof@llgéﬁs@éeé hes7) being
storage chanber to the dianeter of the storage

charftérebopatsmentite 191 Bl W 2002 Oglasgigop of the
PCUé%%%EH&éKM%ﬁgﬁhgﬁmaor more passages (57) communicate

with an outlet (44) of the cartridge whereby a beverage
flow path linking the one or more inlets (17; 36) to
the outlet (44) passes upwardly through the filter (4)

into the one or more passages (57).

A cartridge as claimed in any preceding claim wherein
the beverage ingredient (200) is roast and ground

coffee.

A method of dispensing a beverage from a cartridge (1)
containing one or more beverage ingredients (200) in a
storage chamber (130; 134), comprising the steps of
passing an aqueous medium through the cartridge to form
a beverage from said one or more beverage ingredients,
and dispensing the beverage into a receptacle,
characterised in that the cartridge has an aspect ratio
of the vertical height of the storage chamber to the

diameter of the storage chamber of between 0.10 and
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0.43 and the aqueous nediumis passed through the
cartridge at a pressure of 0.1 to 2.0 bar. 11. A

woreiohoetsss cl ai med in claim210 wherein the aspPCI/GB2004/000282

11

12

13.

ratio of the vertical height of the storage chanber to
the breadth of the storage ggfnber is 0.21 to 0.28.
12. A cartridge (1) for use wWth an aqueous nedi um at
a pressure of 2.0 to 4.0 bar and contai ning one or
nore 10 beverage ingredients (200) and being forned
from substantially air- and water-inperneable
matlerdlalasid tded chapeadud dgeliconprd Jagpadl Sthvaggh the
chanber .(130; 134) contai ni the one or, nore

e ETge TG Ak Fo e S Wit o et S 3 0 (1% ¢ he
aspect ratio of the vertical 15 height of the storage
chanber to the breadth of the storage chanber is

betwast e 2said 0188 118 .cla ikt Hodvhsradits parsi agpect

beverage f a t.rj doge, (. cant.aj ni ne. o
be%rtgg)e Ol%g%;ﬂeed iv%%{tsl dﬁ%o&elﬁ%jta Oqu% sét1 osl’r}%grga{% ar%%?ggr to
(13 e L3dpdttoryd itHen@Gidiadgd efmantferpassi NP A @quendis
medi um t hrough the cartridge to form a beverage from
sai d one or nore beverage ingredients, and dispensing

Lhe Revenagd N9 &Ll akld arf NRRALE! Iv&diih ddal

the cartridge has an aspect ratio 25 of the vertical
heipytetssofret lod 2t.6r dge cHadpar argl tdwntagreiadt owd ghenore

B0 ERa (AL SASbd Ao g Cife P e S

pr essigte i a.16 0 4. GriBwater-impermeable materials,
said cartridge comprising a storage chamber (130; 134)
containing the one or more beverage ingredients,
characterised in that the aspect ratio of the vertical
height of the storage chamber to the breadth of the

storage chamber is between 0.42 and 0.68.

A method of dispensing a beverage from a cartridge (1)
containing one or more beverage ingredients (200) in a
storage chamber (130; 134), comprising the steps of
passing an agueous medium through the cartridge to form
a beverage from said one or more beverage ingredients,
and dispensing the beverage into a receptacle,
characterised in that the cartridge has an aspect ratio
of the vertical height of the storage chamber to the
breadth of the storage chamber of between 0.42 and 0.68
and the aqueous medium is passed through the cartridge

at a pressure of 2.0 to 4.0 bar.



