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WD 2004/ 065256 PCT/ GB2004/ 000268 1 CARTRI DGE FOR THE
PREPARATI ON OF BEVERAGES The present invention relates

WO 2m4/0esessr | dge for the preparation of beveg &rbgm
in particular, to sealed 51cartridges mhlch are OB

fromsubstantially air- and water-inperneable
materials and which contain one or nore ingredients
for the preparation of beverages. It has previously

roposed to seal beverage preparation
PﬁSPegleg,_ _______ oerneable 10 packages.

For examnp . = ; N gt L REAGE
conpact ed ground coffeehare kazmnhfor us:ngPaFF;taln
t macni nes Ich are
Cor r? B2eBBRE ol ToR kElSeen kme sRERBLETOIEDY the
prepdeatign pf béesmgesepadat i fnpdmahtugs, t Bg &@deﬁt
l ace rewi ng cha
LRI b3 B AP G Lo S STy L B oy
wateT impesweakble materrdhy sexhd aghidl) doR€aiAl B mo
d8eneangLityents fromthe und coffee to pro lce
ﬁ%i Coff ee %evera éeP?yg%%%Tlég Ef2A8%hi nes operate
at dtphagsprevigiusgjiyebeen phaoded gwsegﬁe%aht&ava?gt )
o528 escri
D oot e IR, % bR REE e of

date been relatively expensi
P3%ka998c hFAE, examt e, asartei dgdse oD wapsubes éﬁﬁﬂainlﬂg st

hsde h O essur es.
c%ﬁakg%ggo%%re i ggdgeg%rk%é% a cartri b’éecef%raltnh€°f§%e
pﬁﬁﬂ%ﬁ&Fé?PoWP?#lQ§§v&hagbsamwngﬂna;péﬂgtEermﬁd.aepbeésuée

Ll 7 05 Pa. However,
RO Hf]?sf{’ Gageson £ atide v hrernge

PISEREAFATT IRCHASH] s f ort tdse ceammadge ais wlacsdushraal
bn@&ﬁh@tcﬁﬁﬁbéﬁSanﬁeh§£|W§ﬂé&'%&p%ﬁ§5¥§ t%ﬁqgﬁ’the ﬁartrldge
at’ SIRLPS r renent 30 for a cartri
prepar% T %gﬁ bByﬁ?%ﬁﬁ%?\M%§P§P9Ytﬁ%¢rﬂﬁﬂﬁng dges and
ax‘ge’naénag@:iﬁ@p&bﬁbtﬂﬂué‘fﬁﬁl|ﬂi%maf:ﬁe3§h':c§lﬁm Qorirle to

produce the coffee beverage. Typically, such machines

operate at a pressure of greater than 6 x 105 Pa. The
Preparation machines of the type described have to date been
relatively expensive since components of the machine, such
as the water pumps and seals, must be able to withstand the
high pressures. _

In WO01/58786 there is described a cartridge for the
breparation of beverages which operates at a pressure
generally in the range 0.7 to 2.0 x 105 Pa. However, the
cartridge is designed for use in a beverage preparation
machine for the commercial or industrial market and is
relatively expensive. Hence, there remains a requirement
for a cartridge for the preparation of beverages wherein the

cartridges and beverage preparation machine are suitable, in
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~ WO 2004/ 065256 PCT/ GB2004/ 000268 2 particular, for
the donestic market in terns of cost, performnce and

wernadssissty. The cartridge of W01/ 58786 | $c1/6B2004/000268
substantially rectangul ar2in shape. Consequently, tﬁe
bed of beverage 5 ingredients is also substantially
rectangul ar in shape. The water enters the
conmpartnent containing the beverage ingredients

t hrough slots arranged down the I ong sides of the

C trren The i.nfused beverage produced fromthe
Patfg\} HagE: |£ﬁfré‘ﬂ‘ieeﬁt’@e?%l%d?arré@ﬁeélnl‘Fﬁlana:l%fn’sestlocat ed

peatfoifianse @il rehihBe1g@ytridge. It has been found that
portr ons_ _of the water flow ng through the cartridge

wi | FREp&RT-=ir8ey PR VAR I8 6o fi st FWRstantiesd Ived of
reoeaegalar | ngiadpant scoxd@ézﬁmitng | biouay Wi 6By8Lale t he

in ggle ters)glﬁL artrrent Thi's can | ea even
8grees v Fch ’StléﬁHYyFéFWItﬂ?e ipeobapge The
waltRgr et erd THeotbmphtthehtOR®NLaALAG A9R %@%b@%&"ee”
inSYUCSESS [ Ve, Ci cartri dgﬁs In add| tion, durin
FEWer T ng sf’gb eF ATRANGRd] doymjthe é&ngnﬁbde! hef
theonpupaTemEntt.0 Thé uimﬁlesédﬂebebefeéél%dd%é?dfﬁaﬁ lslzhet he
is li ot to he uniform al ong
pelROLEE Hiatibhly {5 SlikRelgin'S 5330GREed At
ongeendi oL he cartrmm hati hgsabe@rylﬂdﬂﬁhﬁi Eﬁlat\/?éi-tlons
C | ower .ends b um npum I
o e G o e U R RatVhla® MRl FRend | ow
vapriey deguses af ecirel imttheabedntdf deveabyani figedR WiRie
debbnd@tnd |191¥8L8HT Voqi it he cartrld nd filters
egorvl\%was;rdl u?ﬁr%%%l aSIgg'f hg dear?dltF%Eng)l’ﬁrough a
COY'P?’E"é’Fe’Hapé'hlﬁ NEFN aiLea@yItlondnetah d'agizieest b et dgion

an&\nyﬂémd &t kak }E»@\?elt%?é 1?1%§~ed§8m&{° VL‘S provi ded by

g er the | ower The car |s reloéﬁ vely
ca ‘-’e’%< T bﬁ'é‘f’??rblﬂué’tcel?ééﬁes@aﬂtrldges In addition,

during the pre-wetting step, where water is injected into
the compartment to saturate the beverage ingredients, the
degree of wetting is liable not to be uniform along the
length of the cartridge.

JP2000093309A describes a cartridge having a
cylindrical wall closed at upper and lower ends by aluminium
film. In use, an inlet is pierced in the upper film to allow
water to be injected into a central column from where it
flows outwardly into the cartridge and filters downwardly
through a coffee bed and then through a filter paper into a
cylindrical collection chamber. An outlet for the beverage
so formed is provided by pPiercing the lower film. The
cartridge is relatively complex, in particular because it
requires the presence of the cylindrical collection chamber

which must be of a size at least equal to the filter paper.
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30 requires the presence of the cylindrical collection
chanmber which nust be of a size at |east equal to the
filter paper. 3 The requirenent for the collection
chanber at a | ower end of the cartridge al so increases
the overall size of the cartridge. Further, use of
the cartridge is relatively éonplex since the inlet
and outlet of the cartridge nust be 5 forned in
opposite ends of the cartridge. Accordingly, the
present invention provides a cartridge containing one

e IHelg iheweragddmghedicod e cridrbathrmbies mid & fyewer end of

DAL A Al 3D ML WD DIEAD © SRR ne
& ITdge "conprising or belng adapted to have
dartmddeneRinthed amnsecoft tdire. cariiwidderig relatively

i nt rooduct.i_o .. a e ' dftnd hea oo i dge0must be
P LT 1584 %r?g z)ll??%gt f&g‘caha@gclt%i'sed in that f?ow -
fafrmidee iaq mpes iredienda 9o e tFRE e 49 dge i s
general | y 4 aqiyfl 10¢-dgBiey i ik & et b pfseiaddea akarcridge
I eastAccoc}/nred%rhr#i@{' ?%@t r%—éat | east one outlet. 15 |t 4
bt a el ngn deres tap draiea PERE KRS ( BRFFeLipRYE (A Qeing forme
#JSoed hu%;ﬁegg},m%fa MRANY ; ANYarRACKASEr - LRAPE Ahdlble SAaDELiaLs, the
Teptact e Whi ¢h “cont ai ns one or nore beverqge 4 th .
danreiicntcompTiaing RNRIIRR IR HRSRYS ( FPHYES thereln

LBy, beaf i&'&&" 15680 -£dd Kk Oint &ALt on 26f TaR aqueous medium
car%rldge of the present jnvention conialns one_o

save teycremeridgn RGAS HEAPELPES ORCIRE: ShRARFGRTLsed i
x‘r’Kaé‘ £ PEY ES A0EnP T lusdus Thed bevet Agoughothet caryrivdge is
or-exanpl e, one of coffee, tea, chocolate or §e at lemst
geneyabhy et b vErGiRL 1Y rHRFR S hFPRE 1R bRV F e
+ﬂ@r§%i§9t§onﬁﬂeb§tppéﬂeﬁeﬁneZEugnaﬂnd, | eaf - based or
i qui d.

The beverqge iqgégdients ma i

b L uble.ar .
sol ubFe. wEdnbt cfer o bhst Bﬁdxﬁ?ogﬁ%gsgg ?ggfgge as

hs8f héAeiROVEewesncoany satkdgeandosvapneri qapghet or

m | k- based beverages,and_c entr blakMi G&Sredient

?ﬁ%eEE??}?dﬁglﬁéygggﬁ%%ggegggs?%rg%ggc%éﬁ%gﬁb %re len_s
€ANtRéNnAfgner described. The cartridge may be rigid, semi-

" rigid or flexible.

The cartridge of ﬁhe presenﬁ invention contains one or
more beverage ingredients suitable for the formation of a
beverage product. The beverage product may be, for example,
one of coffee, tea, chocolate or a dairy-based beverage
including milk. The beverage ingredients may be powdered,
ground, leaf-based or liquid. The beverage ingredients may
be insoluble or scoluble. Examples_include roast and ground
coffee, leaf tea, powdered cocoa éolids and soup, ligquid
milk-based beverages and concentrated fruit juices.

The cartridge may comprise a storage chamber containing

the one

AMENDED SHEET
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30 the one AMENDED SHEET WO 2004/ 065256

PCT/ GB2004/ 000268 4 or nore beverage ingredients. The
WE 200420g825€ hanber may conprise at | east oneplcm)@tmomom

is directed inwardly. The radial direction of flow

into the storage conpartnment is believed to lead to an

increased efficiency 5 in extraction of the beverage

i ngredients as the aqueous nedi um passes

therethrough. Preferably,- the cartridge is _

di sc-shaped. Preferably, an inlet for introduction of
o% FRTE(REBEEAIR dinaredients h&he storaggechambexcatagd at

coifprigar a@ PeLddhsle iafet hﬁxiljc‘i‘x qaf i td0€eq Tmaﬁgahm o

circunferentjal manifold allows the aqueous

ent EPetFRAthpstirtantdencohtHian Agtehtheeveoreage
canpgi-edentit Ss fEimeaelt 8! FedDicd) §naEnEP§a§€d'%éf'i€?e§&9'
. preferably at_equi-spaced points around the
1 SRR o1 OnE (e PRYCHRS LINASEACTER (A% dgin aqueous

mediamepaddes tHaratdrbugdge further 15 conprises a
mani fol d separated fromthe storage

[ tial ( ) ,
chafBErTAPLY veitle. CRREFEIST Lo SHaFr sboppsi SwsteRebly,
LUt ALty o Lruar dly-direored o anedh 283 Yps e

Lity af inwar irected inlets.
ca?%\%é:?%% nys &chﬁ\g%d ."".ty?ﬁ %33 fr PEGEPREYY fnphiese an
cagpehdge). tTh&)Lthrc&&f%émglh&aﬁﬁ&o!ﬁﬂ Q?I&&Q%%LQ%e;us
M ' can be fille into the, storage cha ,
el 0 Mol Thel Combattiany HoPFALnLah e heREesT d | s
ingredientts ¢riom rsdtiplaqrdmedatethd sdmd |taweotindn

di N e cartridge and the lid_is
D I e bRt iR blaraSad thn hseBrerence of
thpedtraphared carettidgomireterabl i ontld ddi&r_&&ﬁ?%@rther
' : . Le. rage ingredients in
o e B e Rl B Bl kPP | s
SLRF % ChFMpPero &3t adwatl a wheeeiphehy will kempatbes dge

plansll ity GEMWRLeat 08 Vidthat PE1ets. Preferably, the
plurality of inwardly directed inlets are radially inwardly
directed.. The cartridge may comprise an opening through
which the one or more beverage ingredients can be filled
into the storage chamber, the opening being closed by a lid,
wherein the lid is pierceable in use to accommodate an
inflow of an aqueous medium into the cartridge and the 1lid
is pierceable in use to accommodate an outflow of beverage
formed from interaction of the aqueous medium and the one or
more beverage ingredients in the storage chamber.

The circumferential manifold is preferably located at a
periphery of the cartridge and in communication with the
inlet. Consequently, the beverage ingredients are more
quickly wetted during the initial stages of the operating

cycle and in addition the aqueous medium is more efficiently
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inlet. Consequently, the beverage ingredients are nore

30 quickly wetted during the initial stages of the
VP RI04P4SEY cycle and in addition the aqueousTGsbbodiod2ss
nore efficiently WO 2004/ 055256 PCT/ GB2004/ 000268 S

used during this wetting step. In addition, the flow
path [length through the conpartnment is substantially
uni form independent of the opening through which the
aqueous nedium enters the conpartnent. This is

[ Lead t.o 5 inproved consistency in
uggétirg%{lﬁl n%gflrga?ﬁtﬁ%&t Br gnfaa%‘%ié:rion@pégatfl@r @athe.

lepgthdrhrough thevweqaidrthmengt hstmmttilah PR A rENt
i_ o L i, t ) t a
EoBLELRe8 160 e RO LR, Ve e st

conpared to a rec
enken shithet compaftrdn: backipres sueig ed@vetgpeLLd nd he

i j ' the flo ath lengths are
N ey LS, s Bk ek £, e meadt e oo fepter
ORI age cyel endFurtdietrhi thaeSkow pataf esably ’tﬁllzﬁ.l h the
St G ent i ; i_f.0 is located at a periphery o
“ hr{e cgfretﬁgzi g%eﬂnﬁ:@gggaggﬁa tF1e’Sha FPTER TP e volymeoad 0
CIRATISAgEC # nresitanonbeti ceritrtdye .walrhi 6 oFgMi1%8S 13 LO
ithnfd saBeBK . t nbodi nent he wal | _
m.corrpf’ Ees Srlgﬁttgien}f ega %é%sglerrﬁ %& ?T%‘a?fgrﬂrhéé'@u§ﬁwrldge
SINGEh tbﬁeﬁ%‘h‘g B depgbhs -amec tiednal vel e ashddit 9. éémb.glred
td).abreBuis of bLy, rtrihdge comri.ses an 1Inlet
cl’?agge ?gw_E[ ZO%cr:ognFr.EnF%%ﬁag% M"? g haenég%bc‘l‘fﬁf@?ént i al
mani FS%%?Q@rYef &hgbrircunfarentliel wimantred dMIVBAESE o5
a wetiphéey o chel 8hepti &e MHY ja,one or_nore
3 @geaiu?g formed in ai?;\%aﬁ r?{)yfeEtg%%bi/¥’nltg}e @ﬁ;ﬁb‘é?mpﬂ*?es
one” entodt sttt TPheRe Ahaddgent ukhdoraldorpmbetsed 3 o

5 bbeningali sposedthet WaRibdilenst 0LAYE,Gha nd, af

a0l 8384 %Derﬁ%r t of an under sur f ace of " & t%%%fﬁ?%%aas to
cartri dge, gné or nore passages being forned between
t hehdvantageandly heeddp oplning has a cross-gectional area

of 0.45 to 0.65 mm?.

Preferably, the cartridge comprises an inlet chamber in
communication with the circumferential manifold. Preferably,
the inlet chamber communicates with the circumferential
manifold via one or more apertures formed in a wall of the
inlet chamber.

In one embodiment, the cartridge further comprises 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 bassages communicate with
the outlet whereby a beverage flow path linking the inlet to
the outlet passes upwardly through the filter into the one

or more bPassages.
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ridge, which one or nore passages communicate
E/\Ah?hca”]e ogtl et whereby a beverage flow path |inking
WVaaoaa¢ses to 30 the outl et passes upwardly iﬂ/%@é‘%@
filter into the one or nofe passages. WO 2004
PCT/ GB2004/ 000268 6 Preferably, the cartridge
conpri ses an outer nenber and an inner menber
conj oi ned on assenbly with the outer member, the
i nner menber defining the outlet of the cartridge.

Pr ef er abl t he i nner menber conprises a discharge
spou‘? a%%@f“}’m'ﬁ'ge 9P taddget cofprisenl eh anﬂéﬁrm@mﬁelrehnd

naynﬁ&r upst

vat er - m:?égg%%%egr ?gl é%%%r(@rl 8& E%‘htﬁ?o‘?‘r‘ﬁﬁﬁ SmPeR:

tiS et ™ mf)"ﬁ hialimtasorhe enteteti it hbe cartridige.

PR Bdwextalyl, ythé hihrieH @lemBBE/ QbmAildeat o gfg eﬁ%d af%é’u%The

dgy nsltnantthal lX ai r- and water-i rrperrrea
‘or inner nenber may be fornmed from

and/ or
h. g[‘irl'daemsﬂ.ég/ el /et buk ese. ma@qaeo%géztrc?&(;%ul di ng.

mﬂrb may be fornmed b

Iﬂ réltllgl s%lrpra%ddgat%rkﬂw egplefmateridldgedpreash
tHe f@gmatmhge ias udescoE bee ahnwe, anBpsEi cghgdﬂ\ret in H'w‘e
a&q._rrc‘i% aggé/ ag) of 1glhe hever age produc rom

“one o rmrlé L ¥getRe s éﬁlgéméo?ﬂfa]teﬁed-ﬂ govheed by

a subetadgealis aacmsaﬂﬁevmitdzo- implet-Rbgblle O Sisafadar d
conprises 3 to 40

deviraki QfiSer E)r{e%gr af)n rﬁ)%g%ﬁf\éﬁlt !netplh%r Y Beofprinedst®m

I'n
hlg;(%eglegg;w mg:;.lyel:hyham héﬂ’he onbedi f@er ahel/We! ggré?]r

meRDER enin pically,
openrﬁéﬁfwbaeg%otr@?égg SEC ec%l’fgfl g?‘éjad’dé ‘0.45 to 0.65
2 There J@aratlﬁpdgmweqed:armﬂuselﬁy i0H @arehanbes, idhen

t e t he
cafreageu eBkotoll hde LiLEL A1 Mercentapp vicia
of héﬁg@ﬁvﬁﬁﬁﬁﬁuﬁF%@HQQQ\ﬁrpm the one or more beverage

ingredients contained in the cartridges is consistent to

within 1.0 standard deviations.

Preferably, the wall comprises 3 to 40 openings. In one
embodiment, the wall comprises 3 to § openings. In another
embodiment, the wall comprises 35 to 40 said openings.
Typically, each opening has a cross-sectional area of 0.45
to 0.65 mm?.

The cartridge may comprise an inlet chamber in
communication with the inlet and the circumferential
manifold. Preferably, the inlet chamber communicates with
the circumferential manifold via one or more apertures
formed in a wall of the inlet chamber.

Optionally, the cartridge further comprises a filter
disposed between the compartment and at least a part of an

undersurface of a top of the cartridge, one or more passages
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the circunferential manifold via one or nore apertures
formed in a wall of the inlet chanber. Optionally, the

Winrop4/désa3e furt her conprises a filter 30 dlﬁ@m&mﬂz“
bet ween the conpartnent ard at | east a part of an
undersurface of a top of the cartridge, one or nore
passages WO 2004/ 065256 PCT/ GB2004/ 000268 7 bei ng
formed between the filter and the top of the
cartridge, which one or nore passages conmunicate with
the out | et whereby the beverage flow path |inking the
beifigifoprmed; hetwran dhepfibeer mwhrtdiey tohr ofigihet he

cdiddidige, NWAIELH MGy RoPl SIS IBARSA: IS SALL LAD®
referably conprises an ou in
WhegRPYi thel kaveasgenblgw wath Lheking erhem.mﬂaet to

t}iehﬁbdtﬂl&erpgﬁﬁ@@r i Neh B0 Whe ehgé#jﬁt afth“ d:‘%e

The conponents of the 1nner renber
OhetFEr P22B2RR8- nore easily be sterilised prior to
assamil ganberddd1§e ratEb 5 R des Nk € t{lalq' %%H[B PeQﬁ

are snap-fitted together a nunber of s aper ure

a1 JATEUESPRERERA 03Ped PR ARRETbMY WAtk dthroouter member,

thef fimnkirvebybde qefahiihySemk Witletk BeWLABLNG]S goe THE
abl&éSy to sterilise the conponents is a partlgufarly

15 advaf?TRESTE & ta BPe iRS%e MeAbezared hge Suset mewer

mayomorei epetlby N @aeky: OGP HAIRYEE8ULSserb1SNMRAI they
used which provides a quick to

r b
aé%sse ?ng %ﬂrnaéﬁfrEhﬁe??ﬁﬁ?anFscﬁﬁFo??ﬁRﬂfHFﬁédlh?ﬂﬁther
a murber af cbmnﬂtlerap&enb:eéd Admnbas eﬁ&lﬁl}uryayst AgeS a@@aééé

5.a t ues or ot her
Iglii:l hg esi ?/%%ltg% #ﬁ | nt et |r&?18? Wﬁ%lngc SPCPRJGRERRfCch
Thi ppibétexposteridied etltﬁew@n@gaenﬂg regliepagticularly

n rlses a di sch

advhategebly rdNGrk Uﬁér{g:{m K&\l; 2 S, usFa eg?lg ner

spout ‘defining the out
digpRBEINg (HHiI-baged kbvariagege Apsmmp file adranfetigt may

beSREE 961401880 el B8 dLSGRAIFLPRYSLATSd ALY
a receptacl e such
of conjoining the 1nner member and outer member.
Advantageously, the snap-fit arrangement avoids the need for
glues or other such adhesives in the interior of the
cartridge which will be exposed to the beverage ingredients.
Preferably, the inner member comprises a discharge
spout @efining the outlet. Advantageously, the inner member
comprises a discharge spout. The discharge spout serves to
direct the discharged beverage into a receptacle such as a
cup. The discharge spout avoids excessive splashing or
spraying of the beverage and is also useful in adjusting the
flow characteristics of the beverage as it is transferred
from the cartridge into the receptacle. For example, the

discharge spout can be shaped to reduce the degree of

turbulence imparted to the beverage to avoid unnecessary
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cup. The di scharge spout avoi ds excessive splashing or
sprayi ng of the beverage and is also useful in
adjusting the flow characteristics of the beverage as
it is transferred fromthe cartridge into the
receptacle. For exanple, the 30 discharge spout can be
shaped to reduce the degree off turbulence inparted to
t he beverage to avoid unnecessary B reduction in the
quantity of bubbles contained in the beverage. A so
advant ageously, the cartridge itself conprises the

si@nharge ispaiite matdrari thhaf prawkemEentatpadate the

dlschar gut Chtsé £5
et % RoUt, dr?ta}eeo%mgf Rt LAL L PIGHB 1

e IS no er of ‘cross-contam nation

&umgﬁfgﬁs d@qxﬁ;dnh@m&ﬁ1QREH%IIﬁ%h%?CFQ%nsPﬁeglééEﬂ a

di sgh & ppised A0l Y 906erage phepadasponeaacnine.
P %ﬁ%ﬁ] e re T of :g?he cartﬁl é AFa . .
THwed ,ertainé:;e :tmendaei@rgﬁ;tfé @ s‘éﬁ%‘?@é@n%‘f‘bﬂﬁﬁlf’ﬂe" bevexmag

dISCh Lactihbe eathelidlh spout is
%%% S m O%?‘%?P Aé l cm P o arge

evera e reparatl on, machj ne t

aved dbmby Qﬂ#é|¢&ﬁcﬁh@%edb%9%P36e°5r§b5FaF snrﬁﬁeﬁPﬁsr of
Prgl‘ggg@% ghe SCHAL Ber ABDY! tﬁelﬁéﬁetabewdhbchb&'ged
R vant ag eouslx ihe dlschg %ﬁ %EOUt
thnemghenberda?%haﬁ%ﬁlEBﬁuBr ot hePRF sE°PEREd
ﬁgéﬁgﬁﬁgm SkNgh& H@Vér&?embtﬁbaE&dW6ﬁSmhbhlne thus avo;&ing
acturing cost of the cartridge and redu%ps th ly, the

achbing 0bf cohp cREYIeE29Ri BREPRGRF -8R REERANT - TARE

éﬁﬁgﬁégge'Epéﬂé iQ'Lﬁﬂbggaldesehlaheomnhbe resier .
upper | ower" and ui val ents wi ll .be use Hﬁ%r are

uégenFBEePﬁélyreFﬁ?lehﬁF 59 PBRI g 28F ﬁé“%ure%
ﬁBﬁlBEHeBE'QBherEsetEBW&eauapean andegrader 'siavgle unit
equi val ents shoul d_be derstood

¥hichi y§EUEEP BPﬁePagggﬁgg AeSF SR |t§"eﬁ1-%{e ﬁ%ééyidge and
erizaBbat thE hamberseft componeats WiichaFe I HTE ALY -
machi ne and subsequent di spensing as shown, for

AMENDED SHEET
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- exanple, in Figure 4. In particular, "upper" and

"l oner” refer, respectively, to relative positions
nearer or further 10 froma top surface 11 of the
cartridge. In addition, the terns "inner" and "outer"
and equivalents will be used to describe the

rel ati onal positioning of features of the invention.
The ternms "inner" and "outer" and equivalents should
be understood to refer to relative positions in the 15
cartridge (or other conponents) being, respectivel

near eém uMefﬂunﬂuwlﬁg(ﬁnspnxnﬁancﬁh¢m$%#m%xP%P996¥ and

JECZ caytrl @ge%ﬁvagﬂn& M L UPAEH ) £ o Ea@&éwﬁatéhef
Tﬁesen ventlion w now be descri bed, X
01 sncaonple povs ik ianing raf deHeered @fHethgpinven ion: The

cconp e
teTe gg%%lona NSwed N i oy H8HE8cd sRould be

draw ng of an outer nmenber of first
ik seoent enboieehe Qhec%ﬁ¥¢¥@@@eaé€6rﬂFh@rt6°mPﬂ€ent5)

Fesent, 1oyven 1 S; A £LO$8n SERELORAD
jg‘?aw' nozfma d&' rffét%%r?go eugitie‘g rrgrrber of F?‘éﬁrrzge
ﬁreﬁuwuumpnnma¢hanH§n®|$%Rﬁ%ﬁpe%yl@hﬁP?EﬁFn€XFEn§P8Hn' for

Si Sec ) det ahk of "
? u er lélIFr’b&‘hoéof4 Fi iu'lr1 ﬁ;%g%%gg Efée AI\/ENDEDower

SHEET, W S DESDE6 T TFEbiYS 0BO9 55108 BPRHPL ¥ Surther

'E_rgrﬁra? PESS | é(@rf’é@é!v i1 o5t abyecatthageut etn Haﬂbeﬁ.oﬁf the
Igure 1;” Figure “IS a persgectlve V|em1frogaag d c
teemet spneREnted OPURRHUraRd PAvIK2L RDEPt W € usead to

%b@?iﬁé'@ﬂe refh@ibRaD pésﬂ:ﬂbﬁnnglew/téaﬁuabevefothe
e outer mber of Figure 1; Figur

en@ggts%%tldﬁ%? E?Eﬁfnglﬁ?eﬁn Phder °uﬁ§ﬁ6an8feFHévalents
Ehbgigepboghaepicobacasdt réfige; to relative positions in khe

cartridge (or other components) being, respectively, nearer
or further from a centre or major axis X of the cartridge 1
(or other component) .

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

Figure 1 is cross-sectional drawing of an outer member
of first and second embodiments of cartridge according to
the present invention;

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

Figure 3 is a cross-sectional drawing of a detail. of

the outer member of Figure 1 showing a slot;

AMENDED SHEET



Figure 8 is a perspective view from above of the inner
10 nmenber of Figure 7; Figure 9 is a perspective view

woendabsese of the inner nenber of Figure 7] n
inverted orientation; Figuge 10 is a plan v."%ﬂﬁﬁ%ﬁ?‘wm
above of the inner nmenber of Figure 7; 15 Figure 11
is a cross-sectional drawing of the first enbodi nent
of cartridge in an assenbled condition; Figure 12 is
a cross-sectional drawi ng of an inner nenber of the

secogg ernb%di,rrent of cartridge; Figure 13 is a
crosS-Sect i‘on§l 2dPaTFRRFtdvea vilew aftomfabo@ bhethé Nfiter

memheerodfFigugedr €; 12 showi ng an aperture; Figure 14 is

a pe{,jzéq%ct ive view from above of the inner nenber of
Fi gure® 12 °F§uf PAEPReS A vEeVipe dirome aboew &£ Orhclpicer

membeheof ﬁ‘;ig'aremalmerarpfinlaggggg I d n_inverted
orieptation; .25 Figure 16 i s anot é{r%agrlglsls-secti onal

drawi g of "t he 2i VitEWnEFOBfaliqvguPE the St eekBer
of Figumeods- sectional drawi ng of another detail of the

I NNey; r.of Fiqure 12 showing an air inlet; 30
Fi gurlgﬁ? ?slsa a%:rcd'g’ Ss8EFTHPRALl @raniing of amemesond

MFASEdiofe hbe of iy tembdgeméit aF agsepblgd, condition; WO

20044;00225 2004/ 000268 11 Figure 19 is
cr ossl-ggect?oir?sgly CAWPHGEbYe dftsyufepmnaipdres ofotthehi ngler

10 memhers gfr Fiownebddi ments of cartridge according to the
Figure 20 is a cross-sectional

preseghré nyeny iaogé B

dr awi o of a detarl Bi--5'% HdeYuf&rm ahmee off theglmeer
mepberahi Hgure ﬁnmardhyimﬂdﬂﬂﬁdedriéﬂiéﬂﬁﬂﬂqcal

ext enghan;1 oFisgune 21, i 5 a an vj ew from above of the

ogter i pIa 1ew'¥rom ove of the inner member
of "Figure 7;

15 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 ig a cross-gectional drawing of a detail of

20 the inner member of Figure 12 showing an aperture;

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

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

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

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

30 Figure 18 is a cross-sectional drawing of the second

embodiment of cartridge in an assembled condition;
14
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of Figure 19; Figure 22 is a perspective view from
above of the outer 10 nenber of Figure 19; Figure 23

We 2@4/msrsspect i ve vi ew from above of the OUtﬁ/GﬂW&%s
of Figure 19 in an invertad orientation; Figure I'S

a cross-sectional drawing of an inner nenber of the
third enbodi nent of cartridge; 15 Figure 25 is a plan
vi ew from above of the inner nmenber of Figure 24,
Figure 26 is a cross-sectional drawing of a detail of
the inner nenber of Figure 24 showing an in-turned
uppdrigUreni S 28 Rinpsse se7tional phrspegt 6F eawicitelr ABber
ofbse Ohnheoi I ; f Figure.24; Figure 28 is
a perspec?i Sgﬁ{%ﬁ?gggwg%%%)eo%f ﬁgil?i%e?‘:&fﬁg&ﬁ r £8f
the RResepl iAventiomverted orientation; Figure 29 is a

Crossweeet ponal Adraw.no third. 25 enbodi nent of
cartr i-g?ge in an f\gggsn‘gl %%étcfon i :?%ﬁgm%i ogrﬁrae ang 3‘?
the Quteromerhgnm i Figrng B9 shewimgernmbmperdlyf dikected

c¥iidr celrbegt diilonQf cartridge; Figure 31 is a plan
vi ey .from above of _the inner nenber of Figure 30; 30

Fi gdr893% $% 1P FePdpicvisme fraawabeym abdike clutkelemember

off rmigrurenegper of Figure 30; 12 Figure 33 is a

pera,oectiv,T? vi ew from above of the inner nmenber of

Fi glrd 5% 15 3fh & RECPPRtEisre arew: toam Fhquer @f3shesouter

megubess ofeEiduorealiogr awi ng of the fourth enbodi nent of
cartri d?g: i':p .an _assenbl ed condition; 5 Figure 35a is a

gr aph2ot - concénfr BEFBRCS Vo et £Frem aBrvee ofi hpe outer

mefibgar of 3Bigure agiaphn of ndedam@bbl-i &yt MSiorOPer at i ng

Figure 24 is 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 Fiqure 24;

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

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

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

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

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

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

Figure 32 is a perspective view from above of the inner

member of Figure 30;
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cycle tinme; and Figure 35c is a graph of tenperature
vs. -operating 10 cycle tine. As shown in Figure 11,
the cartridge 1 of the present invention generally
conprises an outer nenber 2, an inner nenber 3 and a

| ami nate 5. The outer nenber,2, inner menber 15 3 .and
lam nate 5 are assenbled to %orn1the cartridge 1 which
has an interior 120 for containing one or nore

beverage ingredients, an inlet 121, an outlet 122 and

a beverage flow path linking the inlLet 1 LRe tne imnex
out |eigud2 hdisa d?ﬁﬁi?ﬁ%%’s‘%h\’bﬁﬁhkfﬂtg TZ‘%?Iérgu oF 120.

The inl gt 11% lranglo ot | &t 2AQvé2Pedr erimntagiPR;:' seal ed
““H{?&’?ﬁeo ar?‘n atg 5 and are o gned 5.” L4580 Y olfl @l Hburbh

or criging ¥t ihed| FRPFAIETSCITHE bgveragn@éfllow pat h

is defined by.spatidgei Dheanr asaembieki pongetA&®i t he
e‘a‘a?‘g%‘“%%ﬁb‘é? 3t nngé menber 3 _and | 3 R3L v Abperating
_ di scRsgedebdbawis CRhSF2RBNBENENPS Ly 25pti onal 1y be
included 25 in the cartridge 1, such as a filter 4,

C¥SIRi FF"6& described further bel ow.-Afj LSt VELSioN;
of cmiburdgdSP Wi @hIRAP 83 fé’ ra:golé]'cft))i s‘gs'ho% it
cl;l§ %rg m;a_t%rﬂﬂl. The first version of the cartridge 1
i articularly designed.for, yse ] | SRensd Nopfrating
filteignner GRS §u%l’fa§§‘ Pga;ttegnﬁ%% ound cof flg;eé;e)r or

| eaf, .ti&@ . However, this version of the AMENDED SHEET
%%50657 065256 PCT/ GB2004/ 000268 13 cartridge 1 and

the other versions described bel ow may be _used ¥1Vith sent
ot hery Praiiet sis uchnas clocotlae ecaxefidde telf the pre

sweet eners, cordjals WOQUL | N0Seu8bEe0h&bér 2, an inner
m%,ge??ﬁg%%edapéréﬁ%r%?to?ui ces, squashes. . . rven
Anghdlesseatinate M. CEpe beuseENMFFBRT FF gur 875

the overal | Shageaﬂé 5$§%mﬁf€arkgg§o§miﬁhgeBEEakﬁﬁge 1 which
%i 3% B HP2EF s2-Shaped with t he ore beverage
has an interior 120 for containing one Or m ]
ingredients, an inlet 121, an outlet 122 and a bevefage flow
path linking the inlet 121 to the outlet 122 and whlch‘
passes through the interior 120. The inlet 121 and ou?let
122 are initially ‘sealed by the laminate 5 and are opengd in
use by piercing or cutting of the laminate 5. The bgve#age
flow path is defined by spatial inter-relationships between
the outer member 2, inner member 3 and laminate 5 as
discussed below. Other components may optionally be  inzluded
in the cartridge 1, such as a filter 4, as will be described
further below.

A first version of cartridge 1 which will be described
is shown in Figures 1 to 11. The first version of the
cartridge 1 is particularly designed for use in dispensing

filtered products such as roast and ground coffee or leaf

tea. However, this version of the

AMENDED SHEET
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di aneter of the cartridge 1 being signi ;i cantly
reater than its height. A mpjor axis passes
\gorz@wgdszsshe centre of the outer nenber Wﬁd“%%s
Figure 1. Typically the ouerall 10 di aneter
outer menber 2 is 74.5 nménmand the overall height
is 16 mMmm 3mm Typically the volunme of the cartridge 1
when assenbled is 30.2 m 20% The outer nenber 2
generally conprises a bow -shaped shell 10 having a
curved annul ar wall 13, a closed top 11 15 and an open
CBEEFifme A anﬁetUantehq;:r vetsibmes Giﬁmlﬁiﬁﬁbﬁél&h@t_y tbﬁ
I e a i a a e
e i Bl ek ffucs SRCRLET IR et EREL Shmiear
sygetenerss condials aviialraezegrﬁnmn t?ﬂerdhbmigdbéﬁ@ral'@ed 0
RN to n and ose
f%)gﬁ om 1fﬁ?2)cget CPIP] r?g'ag ggrhgcépﬁggfz%s r?gfsﬁﬁrts'
i nt ¥ GaRe Aeﬁ@lﬁmm Fagare 5, d:heeotreda]:ylshi&i:rd @&l the

11 en red
cexteimjeon 18 §§ne1Fqu\9 @‘.%gcﬁi‘a} &%ear géeglﬁ t%

pn t he maj or axi s X nor e

d?am*ftl?é: 8)7I Fhﬁr?%’équéaeehsbwg E%eﬁpcasexy egr}:taeppedhan

itods Q‘fd:]gﬁhthall Mg bt rSlie ieggﬁfﬁéégkhtﬁg coeq{ttrleon? i}hé

O%‘?Tﬁ %5I ;”g%gé’l"rgzgé‘n gigere ilon TZDJ-F‘311Y Ushen -oveaail L al
dienneﬂea.-pefaaﬁe [ @ﬂéﬂ\@{eﬁbéfrtfﬁg od.. 5 ThG ig}gﬁ (LI_%OI;LI on

%not t circular cylinder i's closed
]‘éy g9 B\/\?e? 1f B 33mmTHYRicadey ekhefvalhaef pEsthe

m@g amdwhén rahs%bpzeati@rsolfi m20: 8¢, 21
cl ncrgl . Ilry re ses such that the di aneter of the

cylin | ca ext nITRETRIYe §SBBT Hge e DAWL -shaped

smmnoesaeﬁlgv@r/cﬁﬂ%a%mwaﬁs wall ifAverERsehr eoht e
of the cylindrical

1 ed ce 3

ar{eéilt%elné l%l% % qéne'rr%\ Iylarrﬂ? FZoft ath% idtHegemember % is
srrfaé.ﬂ.ﬁ@dag ntrm etqpﬂmn dompatede tbenBée oauah?eztgatr Egeglié' "15‘5<SﬂAt'%tﬂ1

e d T ortions
utvarary, G et el oy B8’ v amiiniorie one
traverses 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
third portions 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 thlrd portion
21 is another right circular cylinder and is closed off by a
lower face 31. The diameter of the first, second and third
portion 19, 20 and 21 incrementally decreases such that the

diameter of the cylindrical extension 18 decreases as one
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outer nenber 2 towards the bottom 12. The outwardly
ext endi ng shoul der 33 forns a secondary wall 15
W@20ax06aise with the annular wall 13 so as t
annul ar track formng a manifold 16 betmgﬁﬁﬁzmm&%s
secondary wall 15 and the 10 annul ar wall 13. The
mani fol d 16 passes around the circunference of the
outer menber 2. A series of slots 17 are provided in
the annular wall 13 level with the manifold 16 to
rovi de %as and liquid comuni cati on between the
735180 TI8™ aree thep ildt &pi tire 3 asedt howent BacerIbef £he
cPbiddrich0VWextéhdiging .3, at t
%ert ical al its.in the an %érxla\%& I il%g%%%fafepr?of&d%d
0-%51°6FE=r @° griv i¥ed ndrienl Ifé‘t@m?éanrrwtatsm;m junction

betweretrytseveéb&td)taszdllhaw wﬁwo%%dzogg f
eqU| aced ound the circunference o e nanlfold
"‘th EY’%Filr f%dﬁﬁgf@%%rbéﬁmenfqmchnm ths
oﬁ()en‘rmemhef awgidwar&pltﬁal bt ddie 1I2eng§.ﬁ of L5 %@I ot is
e}gt ndln % f enti ng 10% of the overall hel g of the
HefibRtiaer Sandormaa %ﬂCO@ééﬁst@?tl 15 [vet-aséal

wil:lﬂ;'ahandm@u&& EL1 Iypa@adé Yo bbeidd dih ofn ?&h ?}2
slots 17 is sufficien

t
feﬁlgnrlgl Wat%anlpaé]htlg ES B"é% e 895°RdyFe daddt 45pase| ttge
anrivd et mbhgxts i Mhe theifedd f16l @adbefi dh8ng ki NG
inlet chanber 26 is fornmed in
o BHEFRESRle U, 118, o el it 08 250 e 1
anfe piyeviged Arz:yCIhlendnnuhdtr walll 27 lésePrtnietle AsniBSig

16C) g i whi ch 30 defines the inlet
t%n%t:ar{v%%pl%ﬁhgﬁg %%&d's FOMPHBHSR RN hetweenchaser
ma@eff’}%n%f? tame thﬁemtmrm 6f bhetlwtcﬁrtdfemabem As
héQR44 Q65 15 PGILGBRA04/,000268 . 2. Th i ndri cal
= el | 2 %gls@eagcl gl:s[éed upperlgf gc‘g‘D?BGe NIt i PHtdTon
the ppapkansialdnddeul Betveen: Re amd o¥0 aanc&sXaaedperaaen
Inl eWererBtdid8ne OsRbidh b 12_of th

emerrt; r 3. The ?ﬂ:ln\gftycﬁga@ e%qf(tg' mﬁﬁ?c%’fcévsl%dth
Iep ﬁﬁa{o'lymfr‘ﬁuf"o PR2984 \AZEPURD tBE ot tr Bonferenhewnt | theti gur e

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

An inlet chamber 26 is formed in the outer member 2 at
the periphery of the outer member 2. A cylindrical wall 27
is provided, as most clearly shown in Figure 5, which
defines the inlet chamber 26 within, and partitions the

inlet chamber 26 from, the interior 34 of the outer member
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Al ternatively, between one and four slots may be used
to comuni cate between the manifold 16 and the inlet

v 200695256 26. A | ower end of the outwardly i
shoul der 33 is 10 providgqd with an outwar %‘;&0&%0‘”‘8

extendi ng flange 35 which extends perpendicularly to
the major axis X. Typically the flange 35 has a wdth
of between 2 and 4 mm A portion of the flange 35 is
enlarged to forma handle 24 by which the outer nenber

2 may be held. The handle 24 is provided with an _
2uptif rfod indrital 28l 2Mprove @léded TppeLUESEe MEITREN oA
i bSEdRdE D2 ' i nt.eqral _piec rom hi gh
“densi ty pol ée?%%@eﬁlee?rpﬁgpgg}lgﬁﬁl%é:%epB‘FS}ng?’éWe,x and
apoPRAstlowerpend 2amiargilenaf wikh WheTbbetef 13ESE the

384 £ Mmiedibs A | t.ahl [0 ene is the range of
° o] ymers zv;i I%eﬁgﬁ%f feg%n %Cﬂ“ﬁ’ﬁ%a&'ﬁ%dﬂi e fyhe
T i YE REnjidnywo BieteuBeras neinber immyigerepaque,
AlteansRanent,, of l.uce nuf acturi ng process

Wrﬁk/ be inj gCt i%%wﬁﬁlogigngﬁd%%& r?nansngﬁ%é?e Hsed ERown
COPERGRFEsPTtWeen (Fhe manpfobd sl @mnanhbe at nfaw@Bhafbeand

2@ downwardly extending 25 cylindrical funnel 40. A
centre of the inner

ma\jn%\re axi s X%cﬁasses t hrough the

member C¥eE e &in the PREREILY extebdshg sétowlder BBQUE e

piyviided abehlaH JutdERady eSO roidm S5l and

an gner huﬁhSZ j oi ned}bi:/ ten * q%ﬁgg%gtgesg wﬁ'é&g]afa"tends

PLBSRESCBET Ioh &9 \her mRIST Sciiss X.nErgteadl RO thiet lande 35

hagx rewddth rofnHdtveeyl bngkd qalmf_ugnggrgQO? Fid th t1 E90nge
rame

DB S ERHET D 206 BoLTs PeW BE2VOUIDO0EOBuCES member
2 magi bk kpkesHa3haAdiel 1€ o grovis®osad, QR Lgﬁurned
riangel ag %@Eer%}:igo. as to cover the filtration
apertures i e filter is preferably nmade from a
watghpa¢umqg|membhrgh Ieetforwieriengt &, sfry1eL%4AMRLEaR piece |
fr&ﬁnhmgﬂEﬁbﬂgﬂ%§epgﬁ§§£ﬂfﬂeﬂ%ﬁ 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 opagque, transbarent 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 exteﬁding
cylindrical funnel 40. A major axis X passes through the
centre of the inner member 3 as shown in Figure 7.

As best shown in Figure 8, the annular frame 41
comprises an outer rim 51 and an inner hub 52 joined by ten
equi-spaced radial spokes 53. The inner hub 52 is integral
with and extends from the cylindrical funnel 40. Filtration

apertures 55 are formed in the annular frame 41 between the
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5 polyester. O her materials which may be used include
a water-inperneable cellulosic material, such as a
Wohémbeszssc material conprising woven papergdi .
The woven paper fibres mag be adm xed vvithmﬁlgézgélo 68
pol ypr opyl ene, pol yvinyl chloride and/or
pol yet hyl ene. The incorporation 10 of these plastic
materials into the cellulosic material renders the
cellulosic material heat-sealable. The filter 4 nay
al.so. be treated or coated wwth a material which is
Taa{a] ARRKYS) SReat A dfid/iter fr éssdispsed bat the amfulke
fsamnbedh 4 alheoatil Al i a8 in this way. 15 As
fsﬂown in the cross-sigé:tk{eo%gFt]garl%ﬁﬁ eapgftﬁféﬁr%si Thepe
FhREF HuPrsserablymaded fapmaa | materipds il Ehna thih et
sorémgth,i HorlexamsSid td MOnRoble ARl ar Lranp 41 having
sl.oping | ower profile. The upper sarfacd of" each
Pg ?Fet‘%s i StREbVTafeF iailehwhich 2@y et aaed nnoRiid 4
wathechingierindebl@ M1 15B3ECmARONVE 1t h npul ar_frane 41
0t 8 plural thn%qof passagrgs 5'71.%1Ea§H0§passsaagceelé’i“q?’?lc
ounided “OfPET EHE “oVge B§Pear \Eib18s . anthenweverd paper

£ flawsss mayt be Admisesd 4&%%@@@@%&6&3%@ g egf Olmht h§5
0] I Nt O, e

r_ ki 1 downwardly towards, an p
PR g%?%h‘ﬁ%a%z{sraw%m@@ese Bes | inspripprahéon
of iiiemse plaseit teerehlshenw®htheddel THEoSH iRdLLSah

tube 42 surroundi ng an

el i Ses an_oufer
réic nner Elﬁgcﬁar guelos?ﬁgu{l‘aﬁg?la%hé"e&&fé?a%%?b’ee-42'hef §idber he
magk distobe of redimdc piri odat edilwiftinBeha 891 AiNg3%H is

at

is joined to the outer tube 4

e Shory e P e Rt Sepbiet 4% sprmBansestean

an_upper
toathel aRNWERR (Ae65256n REE/CRaQ04/ 000268 17 fl ange

47. aghgndi,schan _43.¢co ises_an inlet 45 at
an,ﬁppe?ggﬁgﬂﬁﬁ%ghéﬁﬁﬁgnﬁﬁqgéfggﬁmff??% GpEAPHER B6
thst ipAer bk SRgds LcawrH @t eulbeér 4ebicianl oWes oxd

outBEFOUgH Hﬂﬂ‘?&snlting 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
cylindrical funnel 40 at openings 56 defined by the inner
extremities of the webs 54.

The cylindrical funnel 40 comprises an outer tube 42
surrounding an inner discharge spout 43. The outer tube 42
forms the exterior of the cylindrical funnel 40. The
discharge spout 43 is joined to the outer tube 42 at an

upper end of the discharge spout 43 by means of an annular
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. . . i
the prepared beverage is discharged into a cup o
otheP 5preceptacle The di scharge spout 43 conprises a

WO wa/@s2s60ni cal portion 48 at an upper end l’%rl%lﬂoomoozss
cylindrical portion 58 afra |ower end. The )
cylindrical portion 58 may have a slight taper suc
that it narrows towards the outlet 44. The
frusto-conical portion 48 hel ps to channel beveragi
from 10 the passages 57 down towards the outlet 4
tho |ndu0|ng turbul ence to the beverage. An upper
fWa é ‘of ThRedi3qharge epont A3 porpirdaed San Sinlle®Viges:

dsw todheRs ie1.S ed around t he
awuﬂpef:oun n@p%% The C;?ﬁ%a?%i{? Eﬁ annRf i aes f"ﬁe°f the

p%ssga%g g\t,\/:ﬁ’% £ RiLRE thatna dowerisnd hettehehWeRilch .
then prieppeed ebgnsr e E.Qed%%(yg%d\/@{‘lﬁe I’mjar s o&‘lxevge Wt

t
s L A AL gimusoser a
aleseel bt 20 abovp and T R B 3 oeion
n

by injection

Saggr%rgglrrgﬁner bov}e‘eo‘ﬁﬁfje’rndﬁéﬁ’ﬁérpqrtmrt é’Bnahyvhdﬂje d he

sliighér taperbesuch ahﬂll:ou tzfg&r@wgeﬁowﬁ%qg)etrh% B ?a ‘rade
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The inner member 3 may be formed as a single integral

piece from polypropylene or a similar 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
example, SPITEK supplied by Symphony Environmental,
Borehamwood, United Kingdom), biodegradable polyester amide
(for example, BAK 1095 supplied by Symphony Environmental),
poly lactic acids (PLA supplied by Cargil, Minnesota, Usa),
starch-based polymers, cellulose derivatives and

polypeptides.
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The cast pol ypropyl ene | ayer is between 0.025 and
0.065 M 5 in thickness. In one enbodi nent the
vl 2004/085296n | ayer is 0.06 nmand the pol ypr @Rl /000268

layer is 0.025 mmthick. This lamnate is
particul arly advantageous as it has a high resistance
to curling during assenbly. As a result the |am nate
5 may be pre-cut to the correct size and shape and 10
subsequently transferred to the assenbly station on
the production |line w thout undergoing distortion.
Conde§uddtigate thd o formed £1on Swpaltizens Ard \Fivet| layer
oB W1hednt Gm i e ] naterial s .may be
used i nc u\é\%% Jlg’%ﬁcgp Erﬁ{L ﬁéulﬁirggg,%ggﬁE? Ppylene. The
ARl al Y % diPbeswgenl UrAZhiamd PPOP aminat eshickbefo! |
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14 % 1F§r§?%%1d oxef eaRp@inentathrandumissenilayeaf ik he. 06
mnt ankr tHE cllyﬂ}:\é%' » t M)V . .20 .t he

i nner me%oer 3 is!igﬁgep%e{jzoilﬁt gAng %S@?erfen‘g%fsz
13iinane 17 |RantiFulardyt advrnsiaggeuanas pltaded enhoghhe

resiseand® e cut1Sagt Qubsnd %%%iefﬁsgy.ove%s tigges%ﬂ:i drical
1 fl{lqggl 40 and cone to rest against the annular
FPERES 4. B9 PARRE i HBer C3rTest eviam pindr sRapechnd

subisktreentlly an@nsdeneddbyo Wher a588k61 Pty d) fie
{th one or nbre beverage

jdge 1 is.tilled
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Roﬁmefhﬁfﬁgﬁa:%QOck may be used instead of die cut stock.

The cartridge 1 may be closed by a rigid or semi-rigid

1lid 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;

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

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

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

These steps will be discussed in greater detail below.
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into the outer member 2 with the outer rim51 being
received as a loose fit in an axial extension 14 at

wopodessg the 5 cartridge 1. The cylindri C%T@ﬁtﬁﬁ‘/ﬁdo%g
18 of the outer nmenber 219s at the same tinme receive

in the upper portion of the cylindrical funnel 40 of
the inner nmenber 3. The third portion 21 of the
cylindrical extension 18 is seated inside the
cylindrical funnel 40 with the closed |ower face 10 31
of the cylindrical extension 18 bearing against the
suppthet onbkes ménkafr mhési onbentrerddewiBh dhe dpdd BbtéomsS

I 3 h that the
1 Efkedtel GhnarRl. R LROSE RIS 2218  Pies 1 Hegr e
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a&'étl%ros% EQtt{}E irp@&rlaireg@@éns% nq41gﬁatt:?$]ﬁglrs%g§ﬁser

SANE process step,
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and out er are | oi ne Dy e
°§ve'-112? Wﬂhé@rm@urfdmﬁé é)@lt@ﬁ trhemlmzeanldemmm hE‘happer
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Figure 11, the outer I nner
W%M?e&hﬁo@lé%h@rw@flu funpel A A wisdc she 1@I)Dserd tllwer face

31 el c320ndel QW theeABWH a_LrB fbleaggﬁg Jgﬁ]l}gte{hgr I or

t he cyllndrlcal funnel 40 whi forms tration 25

SYRARTe WePThED 11 thgt Paﬁeéﬁeﬁﬁﬁ@r 330 Epel Hddeagdsigrthen

pfﬁhﬁﬁeovbbetﬁﬁﬂﬂﬂﬂﬁf feAber 4l Al® $8R ek N rNRaterial
ilt @ er 4.. The filtration _chanber 130 contail ns
c?fhté“‘%ﬁe ﬁ? T & e iMyrddreRPRioorldtng brRecess

istenbeyed age jdingrtadi e0lsenre tpaekedi hfd® ddi®er 3 and
fi Ihtratl on_chanber, 130 hFor 30 a filtered Stﬁﬁ

2hever 895°t HiE"S nGFSar Bnths SANHPERFRSS 1 R digrexind
nggidred bo tleafoutex. méhberlensithe ahnpAckin@grof khe WO

£ 4004/ 96?3?%%(5%6%%%941/ 0%92%851%%0 bevﬂ 398, gredients
Inthe fiTtration C n

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
chamber. The filtration chamber 130 and passages 57 above
the annular frame 41 are separated by the filter paper 4.

The filtration chamber 130 contains the one or more
beverage ingredients 200. The one or more beverage
ingredients are packed into the filtration chamber 130. For
a filtered style beverage the ingredient is typically roast

and ground coffee or leaf tea. The density of packing of the
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varied as desired. Typically, for a filtered coffee
product the filtration chanber contains between 5.0
wemighod/tkss6gr ans  of roast and ground coffee j
filtration bed of thickness 5 of typically éq‘?“’?l"i’“"’“
Optionally, the interior 120 may contain one or nore
bodi es, such as spheres, which are freely novable
within the interior 120 to aid m xing by inducing
turbul ence and breaki ng down deposits of beverage
i ngredi ents during discharge of the beverage. 10 The
beverags dngredietan iaf thrediltrdthenodhamb&EMsy carbpe
;P{éa%ﬁ 12 the peri f the
Vian nat e gwt%gdj Oi t%%?%’lm ﬁ% & fﬁg ¥ﬁ %@ﬁﬁe product
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itk i3S @ueBa@l éndd@ndl BHELk 'Hyah yld ndrical
funnelgs40 However . @ snal ﬁl@g a%ggggdgs fs SV eEr9t o
ingredeat s Sring \ﬂé@ﬁhﬁﬁéel%ﬁ'nm @eserm the | ower
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met.hods mai be used, such as heat and trasoni c
watdelhfi AFOHRL Hee RARDhSEY chfirthe daminats Bfto
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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 Bpout 43. A variety of
welding methods may be used, such as heat and ultrasonic
welding, depending on the material characteristics of the
laminate 5.

Advantageously, the inner member 3 spans between the
outer member 2 and the laminate 5. The inner member 3 is
formed from a material of relative rigidity, such as
polypropylene. As such, the inner member 3 forms a load-
bearing member that acts to keep the laminate 5 and outer
member 2 spaced apart when the cartridge 1 is compressed. It

is preferred that the cartridge 1 is subjected to a
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conpressive | oad of between 130 and 280N in use. The
conpressive force acts to prevent the cartridge

wWan20b4/088256 under i nternal pressurisation and
to squeeze the inner nenmher 3 and outer neﬂnﬁgfrh@%%?é
together. This ensures 5 that the internal dinensions
of passageways and apertures in the cartridge 1 are
fi xed and unabl e to change during pressurisation of
the cartridge 1. To use the cartridge 1 it is first
inserted into a beverage preparation machine and the
conprEessive hoad cuff lbetwed 1IP amde 26p8néd dye i @hei ng
cotRiHeS f rage ion chi ne L.ch
e Lo g S L PR, T fPE NG 21
undedi dRterypl cefdspurasat jonmdel alppessuves and @ighethe the
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PISEEHAF PRy Al fhe gartrides dater is forced radially

[ nmﬁ'bdhyetﬂ'ﬁ@@}tyﬂggé'itir@ti'soﬁiﬁgga{@ﬂrtje%o 1ggg N xXes

bvvith t he beverage ingredients 200 20 contal ne
TREPEF PTRAF WtC8r mpehine e ShAeinlel ¥2ur eod outlet

122peme dbyerdd Wi0hikhei ke weidees BEr € %le%ra;@e

rbe\éggg e formed by passage of the water through the
PI5BYER g% TAGrEs ¥Rt ﬁé“s‘%%ai:ﬁré%@hfq]rﬁebfalckt the4 and
lafiihatat $ orAn aja@Eebus efediim, Nt9pl BE1 DRSRALSS QZdL% ing

t annular 25 frame_ 41, The sealing of the
ol G A R oaR s Bhecuend Roltaiag 471 Civgo
thej inbdt wihambelre 26 ubera Mreurd 6hbEtREent Bal -5 hengare
-G] I CUi d,.al | . the bevera has to pass

T B SRe (P PArED, BB O fiegthay bp oy e otRbihe Slots
30gandvwerwid) thleomgni feld Adi ahd Bfcpassadastbdt{en MEmber

beg t 5 r h the..openin 56 and
e eel ey ool ROuEH e bR 20TPE Bioey 17

into the cylindrical
The 2% 76 525 & oPeFR B2/ l500288rdly 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
frame 41. The sealing of the filter 4 onto the spokes 53 and
the welding of the rim 51 with the outer member 2 ensures
that there are no short-circuits and all the beverage has to
pass through the filter 4.

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

openings 56 and into the cylindrical funnel 40. The beverage
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22 passes al ong the channels 50 between the support
webs 47 and down the discharge spout 43 to the outlet
wid 200lvassesst he beverage is discharged into q'crrﬁfn%btdﬂ%z&
such as a cup. Preferably22the beverage preparation
machi ne conprises 5 an air purge facility, wherein
conpressed air is forced through the cartridge 1 at
the end of the operating cycle to flush out the
remai ni ng beverage into the receptacle. A second.
version of cartridge 1 is shown in Figures 12 to 18.
PeRges loRg FBesthannsflst Ko betwesrdgmel sippead tiebisl anl ¥nd
ddén dasd GRE i.n,di spensi Spresso- styl
roduct s sggégggu%goéjstt 4gnggg§igéun tgggf gg ee‘?%t?‘F is
boeeragso e féspharart infobevescapsardel ngch 4q of keupf,
ti nypdaisaRLes kn of the features
of the second yg}fgs]i%ﬁreg? Q% E%%cpaﬁg?"lqﬁaemaihﬁ}ee FARTLERR
2824 Pugger Fagiliter.s whRrerrl ddnnreseedr als ilb feavedbeen
thsRH @heeterertdyd 11Kgef i h | l.o\m n
p Lg%i:)ri ption theﬂ_g;l.f flerggnglgésL%rg?\ﬁ/gleﬁhtghgp%ﬁoartsﬁngaﬁgde eo
R4t B STHPRIRiNG bpeexRgs Usted theonemeptiaedtur es
whi ah sbusadi Sdrsidh bRecsAE e oW
tgilsscu&ﬁed in detail. The outdgmge%‘s\g%hém?gno?’g?ﬁge%a%
const ruct PBRCHES Va1819p ehehe cartyédge oh iof peakticuligpely
ddsignddasos hesd i disgUhEsndl e efsol, a
acr b 2t he,i nner nbgr 3 ig; the saﬁega_ég@irﬁrgot Fﬁ‘gé%iéqg?h
Verersn®iA 57U Foffer where ditspasdesbrrblehsoapnodare
a fheezagd Bavagy tad feOVRIof RA My bLbBLLE NG LYr ?sc%eﬁm.
Ma'§_1§, o‘ghghgufea{t&rue%e %é of the cylindrical funnel 40T1s
al'se as- betore. Hehelet S9v8fe vaFeion miride eprtridge
1 dirkef thenewse ias tine the ofigtl &eir8lolf akd18 1iKaN QLmORIHSr 2
v Lon ¢ ared to the first version.
B R o et eihod IR Feat Bred " g thagtobiowing
descaiPEEeR \iiheh di fferentémbeBienhi the 3f) it aRdSadasiq way

vesBibhE W BCHY 98 o2004Lq 43 LLARLt Be outlet, . 44.  The .
_partition 65 helps toé%r even n?hge%%%ﬁﬂaé’glgbr%\%%m
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
55. The outer tube 42 of the cylindrical funnel 40 is also
as before. However, there are a number of differences in the
construction of the inner member 2 of the second version
compared to the first version. As shown in Figure 16, the
discharge spout 43 is provided with a partition 65 which
extends part way up the discharge spout 43 from the outlet

.44. The partition 65 helps to prevent the beverage spraying



10

15

20

25

30

WO 2004/ 065256 PCT/ GB2004/ 000268 23 and/ or spl ashing
as it exits the discharge spout 43. The profile of

Womodesszshar ge spout 43 is also different angrcpaooanczs
conprises a stepped profike with a distinct dog- ? 568
near an upper end of the tube 43. 5 Arime67 is

provi ded upstanding fromthe annul ar flange 47
joining the outer tube 42 to the discharge spout 43.
The rim67 surrounds the inlet 45 to the discharge
spout 43 and defines an annul ar channel 69 between
ALY SRLBFRLRE asd tugpiEs pre idimchbRTglesmoerd 3. UTRe4 2.
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schar spout
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the outer tube 42 in the vicinity of the air inlet 71
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As _shown in FLgure 17,
Flgures 16 and 17. The air 1n1et 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
tool such as a pin. The tapered profile of the air inlet 71
allows the mould tool to be more easily removed from the
moulded component. The wall of the outer tube 42 in the
vicinity of the air inlet 71 is shaped to form a chute 75
leading from the air inlet 71 to the inlet 45 of the
discharge spout 43. As shown in Figure 17, a canted

shoulder 74 is formed between the air inlet 71 and the chute
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shoul der 74 is fornmed between the air inlet 71 and the
chute WD 2004/ 065256 PCT/ GB2004/ 000268 24 75 to

w0 3u4/0sshdgat t he jet of beverage issuing fro‘re.lflérﬁ o) 8
70 does not imrediately fawl on the upper surtace o
the flange 47 in the imediate vicinity of the air
inlet 71. The assenbly procedure for the second
version of 5 cartridge 1 is simlar to the assenbly of
the first version. However, there are certain
di fferences. As shown. in Fi gure 18, the third
Tpore i Pure Bhat Hehe ylstnofi bavemgeerissuanSfr&n tIRAatsedt
70 N8b&e ddpe t han agaf nst ort
S48 HoRe 1 RHORGILe1y) BeBl pA '@ﬁ B W
1ngR14%cén Ehe W@tpowcom% cdnthehatd perdd am .21

bearthe agakbmsi tﬂ}%é&ﬁgg gglgq%}gaf steggnguggﬁrt rra%67 of

t he | nner nme . An interface zone

C?Eﬁ?ﬁﬂﬁebét&éeﬁrqqur tRn&he needrmbly gfdthdef iddteversion.
Hdimémaﬁ:f Zhéﬁmﬂes'c'ég-téltuaﬁf"f§§xae|nceget neens e, gn Figure

i ndr | cal extension 18 and the support rim
|tc¥r? ERLER RO s 1nedr e tq}’élwﬁglleabwmﬁseumnae Of

sédied daslaé dge buphbBetsedh dPLURER. ! Qﬁagyggﬁgst 3l pport
xIengion 18 and t he support. rim6
i dst#‘l PoRtoH sy R 2s PhcERe ey lisksicab ¢>FF€t11rﬂ;OS!upport
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early s oL s = BT PEmbSFog |6?W193&§19aﬁdfﬁ¢qw@1
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wHlc$,C 3 rture is t |caIIyO
oo Bond eedbf T RRRN ¢ Finuneeage ot the
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Wi th certain differences.
810%e 70 1% rtdie SHPRPRHbEIM B30 exbapds su:'ls:canghadhal 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 liquid communication between
the annular channel 69 and the discharge spout 43. The
aperture is typically 0.64 mm wide by 0.69 mm long.
Operation of the second version of cartridge 1 to
dispense a beverage is similar to the operation of the first
version but with certain differences. As before, beverage
flow in the filtration chamber 130 comprises a radial
component from the inlet slots 17 at the periphery of the
cartridge 1 to the discharge spout 43 at the centre of the
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30 component fromthe inlet slots 17 at the periphery
of the cartridge 1 to the discharge spout 43 at the

wWeenees2eé t he WO 2004/ 065256 PCT/ GB2004/ 00Q262-82002/000268
cartridge 1. Beverage in the radial passages 57 flows

downwar dly al ong the passages 57 forned between the
webs 54 and through the openings 56 and into the
annul ar channel 69 of the cylindrical funnel 40. From
the annul ar channel 69 5 the beverage is forced under

caprtes%re through the aperture 128 by the back
&3§9Pel ofPPEFRAT8gdncbIe cadind passages {517 thlawson

dahaatieny 130 ¢1RAp83885e 7 FREnBEEL AN Sk HE0s 54
féargﬁd thrq_ge%h aperture 128 as a jet and 1nto an : :
NS FERSPER theh ansPAnes Fe A inke thpeanmidiroichahpel 69
ofithehayJendpiaid) 43nndD 45, Wt %ﬂyf Jc%,an% LSt
tof bbevera e ses directly ovgqugt e alafrin e IgJe]lé.;gAs
rf%e%’%ﬁ%?%g‘e;) cFe YRReifreRgrEe thyenah 4det hperture

128 bysthe Infck peebeuee age HetlerdbePSol ASetd LIl Lhedi !
|nt?PBh?e? everage streamin the formof a

J rai ned
flr% lr? P{l%%ecr}‘oafmb§ﬁa ai?e RANFREEE 87 t hEhahieviesade aimn s
forgetihtbugigl hpeatturenizd abla Jhe ied QftPaLCERBEnaio
is funnell ed downwar J’s

j I.n t aperture 12 |
cr{tag‘%# keg%l&{ﬁ%&ﬁggevﬁ%?eer ¢ BEvERe tigchagoec RRPYe 3 -
Ag ghowa ireddguael 285 uche getacfCHevahefe dala@edl aibables
vie@r : hred.cremp, Thus, the aperture 128 and
° te%egg% Pael.‘gﬁétlegl"’?oge et}’ef %Fﬁ?’é?ﬁee © Sbevfiggharge
SPREE s43 o-hentorgisaugerof e beeebayerpge . ddobeW 8 a result
iREYBr &96-44 - educt houl d be kept as snooth as
alllgossi bl e a{lglte?eéiﬂgg %lféesf)%&re %aﬁgs%%ﬁéa“hd\?aﬁgﬁgg%ﬂglﬂf, a
mul hdtuge|9fs sgrli heirdudtdesshsutie ke mede deantaye t o

thi604E - HD SIS i nfbe 0 | seffect o Jfhiclion. The
di rrgl(r;}si onal tol erance o\f‘ﬁLZESth egép?éeﬁelfra S128°1 % FgPe,
the, aperthney 12Reiapbinnaldedi dewnwards sted theusut bet misnus

whOré2:wevbevEphgs , 14 | dddnargba 0 ey f
ities czm be pr ggi ded w ti%cggggfl? hseucé'lef a

irrequl
cup; WiiRe %i‘ﬁuéf’érbwlieﬁcrfeﬁet%éi%#r@ét Fyema. Thus, the
aperogse deet kndathér£ix Whleb 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 be provided within or at the exit of the
eductor to increase the effective cross-sectional area which
has been found to increase the degree of air entrainment.

A third version of cartridge 1 is shown in Figures 19

to 29. Thg third version of the cartridge 1 is particularly
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has been found to increase the degree of air _
entrainnment. 30 Athird version of cartridge 1 is

weoheanes2ss Fi gures 19 to 29. The third ver seefcaiood/bbes
cartridge 1 is particul artey WO 2004/ 065256 _
PCT/ GB2004/ 000268 26 designed for use in di spensing
sol ubl e products which may be in powdered, |iquid,
syrup, gel or simlar form The soluble product is
di ssol ved by or forms a suspension in, an aqueous
den@ gw uch as ,\water when the_aqueous nediumis
se

P Y4B dLRPERRGIRS: ROlukl e r PYRfucEs Rhash| may dfe
inbpvndag@& |Hndwide s?fﬁﬁXﬂg%ﬂeorcgiﬁffhrrﬂdﬁﬁ ha eSO e
Qgheé rat.apl e or ueous- sol upl e products.
PINERY - of %%gXFSrg Ri PHSPSRAIAT ANef ap hrqueous

medaumrmd@e a’B anaeetrhehézar%ea&quaogbteméﬂﬁ%ﬁl qléf]cg¥§é§e
I e heen use o refere
usggg%%#éé? e %SgFB’r ngEﬁfs@E}%tqfoquvmfaaﬁﬁf@v%
chbedveten, tdﬂ:éftelal,rdlmnd HHagVBOUS ¥EIStIS rehlhrPEable or
ich function in the sane

ealbscysaston R Lesigics uh 1 Turct (91 11O S
VeFﬁEOI@)LQﬁaI‘thﬁ!enbetergﬁ 1 iaEeptBb! :j@atﬁe llaﬁ; \./L?.r %h@nﬁre\ilgﬁosf
{ C n rca ensgi on
v T LS L e bR iR B Ratetencs daie
fepveres | drambeefoblowimowdesar Bpglome £, dhﬂf@ﬁéﬁdé‘dﬂ ar
beEWEén(HH@“%thdogn&rﬁiévloﬁg 98£éloqié%%hs t¥ #caqﬂgéd

bet ween 16 and npar €d
Commrre faptges thﬁhtﬂRFQZOOpren|DMS segres manser Iwill not

be aditdhigyeg theaqdidst. portion 19 is provided with a
econvex outer surface 19a, or bulge, as nobst clearly

shS@TBaFegi §9r eho (PutisRemewbRY | Drobfthehpravidld be

vefhﬁ&ﬁfé ,befdebRbDYGW :Lhﬁva@li@ge&ﬂe&feé Il%lt.!.t'ui;gcé)lo r t:it 1%111
he cartridges are however thé sane resu Q]
letchf £ e&uggro‘f‘e@?@ 2n 4| Hae @?%Wﬁgsgpm@@r 4 e,

overed It [diintdeverSa®eshdin LhHerLqidd izdde i B&IEfEﬂ;?% EEF
dl%ﬁ%ﬁé@eogftg artrld%?o& lgw¥21€$%§gg?1$ between 16 and
18 mm compared to 13.2 mm for the outer member 2 of the
previous versions. In éddition, the first portion 19 is
provided with a convex outer surface 19a, or bulge, as most
clearly shown in Figure 20, the function of which will be
described below. The diameter of the third portions 21 of
the cartridges 1 are however the same resulting in the area
of the shoulder 32 being greater in this, the third version
of the cartridge 1. Typically the volume of the cartridge 1
when assembled is 32.5 ml 1+20%.

The number and positioning of the slots in the lower
end of the annular wall 13 is also different. Between 3 and
5 slots are provided. 1In the embodiment as shown in Figure

23, four slots 36 are provided equi-spaced around the
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The nunber and positioning of the slots in the | ower
end of the annular wall 13 is also different. Between
VB0 2doglosszdd 5 slots are provided. In the errb

shown in Figure 23, four ;slots 36 are prov?"g‘’HQH&)‘"E{}%Z‘ss
equi - spaced around the WD 2004/ 065256

PCT/ GB2004/ 000268 27 circunference of thhe manifold

16. The slots 36 are slightly wder than in the

previ ous versions of the cartridge 1 being between
0.35 and 0.45 mm preferably 0.4 mmw de. In other
C%%@m‘iﬁ@mheomtm mgriifeld 26 of TMHeestatérislga® s3idghtly

S structlon of th cylindrj cal
funne Oageth%&?rl Arer NERDer tgﬁe 3chiddge nbeirg
betwean \PeB§i andof - 4T amt, r pdgbetahilint h) anmmuwme tube 42,

di schar, n f upport

webe 15 S oo B s e RS o L SorE i g
1i3%e hhecRAMge spout 45 is shaped with an upper

frusisa- egRLEAloSRA IeN:A2 AP A QUET e GYli N4 Lealy o

section 93. In contrast to e previous ver sicof
iopexmemkernd 7 diltesape ee 8 thehdizanuversifoname 41 is
cixaﬂh dibyign kb ctklkt RO td:0N 84 [Jpoyads the
I [ ﬁ@d@fgl cal funnel 40 and is joi neaHQ %1 stsp% ygﬁéan
Tgfitapgei 4 and suepreyt whsCﬁsabpemm preyided. The

mdlfeeah & Ui 0 el lar ge
o e e ion gty Y L

B%r UPRHIRFOPEBRT tIRFtOPUPE B 2o ldwkirne a 20

cm]lmhéba!aOswﬁibra@;;open upper face. An upper [jl m 9f1 Iof
t he Li drlc tension 81 has an in-turned profile
AR ETPE e

as <ho S BT PUeh Y§FE i ONf| anB 2sofhewe in
Figiines p@rtm(ﬂﬁ 8&heexhﬁﬂIErCB£&m@aﬂﬂ|Yéfiéﬁqhhge Birauts
e PRy B Wile o Ero FiL has vy gedn At A0 |
argb igonpinedshwresol byemeand ozfnelght 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,

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

rim 84 is provided with a castellated lower profile.
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exterior flange 83 which |ies perpendicular to the
mejor axis X. A rim84 depends downwardly froma
womeesoeszsé f ace of the flange 83 and cont ai BgrideYfR4/000268
apertures 85 which are 302ircunferentially
equi - spaced around the rim84. Thus, the rim84 is
provided with a castell ated | ower profile. WO
2004/ 065256 PCT/ GB2004/ 000268 28 Apertures 89 are
provi ded between the struts 87 allow ng comuni cation
bet ween the chanber 90 and the annul ar channel 86.
The PRESEWFRS &% deednrevidad heswennrthey estsium 677 5
aIIEWthdG@hﬂuﬂfEéﬁlghlB&t%éﬁﬂlyﬁeaéﬁgﬂggﬂ %q]JHQEtBErSt
version  but. with certain difference outer
aniyiEEr chanpft i8fner  nmenber 3 are push fitted toget her
as TheVasddindiyd phrecé@uAd teor %h@' Gﬁﬁr&% 3% %

snzip fit_ arrangenent rather than wel ded toget
Af

C3TAAAG e thSidenbeP stheha@sesmatvl 9f the dilrett edrsmn

buty WiBHr ¢l ieXieRgkndds | S ThRCELYVES ridiiiede ot Q%g ﬂ%?eq:r
mﬁﬂﬁlﬁl ndrical extension 81 of the skirt portion

&r 3 g s -fitred S eraihes eﬁesmrlwmrezz%wnd
réuallntadomlmeamatse bENgagedpei tobrth &ﬁéﬁ@&a@_%@ e face
%[% "—i}’fﬁflr?) gort;on 19 of t ylindri cal
ens?%eh R 4813HY i5het EY’ﬂe‘BerPt?%EthGf ippardisper
du;pbtadr¢x%ﬂndr&bam86ﬁfbﬂﬁhon Y6t Ds t heerd e 1HBARS! trk
m xing chanber 134 is

ang3EPhEbualdh LT Sk Bho TS 4, of Bne R porEROR B0 e
inmiexi mgmiodrabes t8datwed aumshéheutkm:/erl’a’h@ﬁr engyedi ents

200 RLior, t | d ted_20 that
i PhT ke SRganR L chb, SRR aifed pesies oa

our inlets
ofsthggbixat portanhetentd a:lhleycylixlidme;sqleektteﬁso&e 18 with

tH@nQEh@ﬁrnéH1§1m ﬁg|§ﬁ éﬁé: gggp %%1 [E%ig ern1£%QF%ﬁn 81.

relative to eac n
Wifthy Ble dipiergmasberh? ylcsﬂlaﬁeé ihethsouskr fleuberd et s 36

niidgf EVBRRERBYI 85 &5r SR ﬁ.géaéé@te&%r%§a{:$ 9L Ui vt
occurs between the inlets and apertures

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
whatever the relative rotational positioning of the
components.

The one or more beverage ingredients are packed into
the mixing chamber 134 of the cartridge. The density of
packing of the beverage ingredients in the mixing chamber

134 can be varied as desired.
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whatever the relative rotational positioning of the
conponents. The one or nore beverage ingredients are

woebsads2snt o the mi xi ng chanber 134 of thepedichidosl6lBaes
The density of 30 packing of the beverage ingredients

in the mxing chanmber 134 can be varied as desired.
WD 2004/ 065256 PCT/ GB2004/ 000268 29 The lam nate 5 is
then affixed to the outer nmenber 2 and inner nmenber 3
in the sane manner as descri bed above in the previous
versions. In use, water enters the m xi ng chanber 134
t hr 3hghlaminate Bods then mffdxed thethanmtemnmembes 2

ard @HheYSmifSer QNS nOfnt NSamL A roughgggﬁ alg%f%ﬂéﬁrﬁbﬁ%%rln

forced radially inwardly th e mXing c
Ehen @TRVERYS \auFioRe - bever age |ngred|ents cont ai ned

t herr@i fse ThadurOdHebrh St SEQL Yl&dcﬂémﬁglxeﬂd @h%‘ES?h %‘f

wat er and forns_the beverage 1n"the m xing cha
forgedet e s34 Heh taheu Fame tTRIUGH RHRePEPElWT aergionat of tiie

cd%&&&ﬁ@é ol PRl e861 HYr by EE@§§PTﬁ fﬁw4¥3i9r§H§o@$£J

er . in the mxing chanber 134 e circunferen
th§t 5‘@5&?? nfamberhandi Bixes wish shetkevsraged ingeedients

coa:ma&haﬂe&&%ﬁﬁsumé Lbfb'ﬁuctl ebSa0bs B! A GiROE Px?'t%.e
from15 the inlet slots

dially di t
e T MDA AT
igt Ittﬁem &+ Deprc rtaiasbf dgh &1[34 agdrtubis m@ylﬁik? ﬁh%e%ﬁﬁ%ﬁﬁgt
olutio m xi ng o e produ
g AT PR AR PRRRTEIR &, BrKErpe craheratent G ot
miggngr dhamber ti3d . anmué acrmdmanﬁeeénfiﬁals gﬁd@g@d Iﬂ'lflbeofh the
8 2 b t n the struts and into
£ R S Bl Ao Sharah ¥1Sa2 skt  Cuti dbs rpBl e that
Jethr eﬁg‘hattd:e arel ebs ABldatonpenst hedislippairevebp #bm
eni Ml e el 8 SRodlctd ald SOMIIRENG 00T Ot 4

where the everage 1S 0 a rece
ciggehalng wirpinThbe c‘aﬁlmgdgbambmg%rt iIoukhis way the

de§9€€|§ﬁﬁ|d3hslstency 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
gels. In one application a liquid chocolate ingredient is
contained in the cartridge 1 with a viscosity of between
1700 and 3500mPa at ambient temperature and between 5000 and
10000mPa at 0°C and a refractive solids of 67 Brix +3. In
another application liquid coffee is contained in the

cartridge 1 with a viscosity of between 70 and 2000mPa at
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25 wth beverage ingredients in the formof viscous
liquids or gels. In one application a liquid

wohoealssdse | ngredient is contained in the eafihhdd¥6os
with a viscosity of betwesn 1700 and 3900rr13a’h§th fes

anbi ent tenperature and between 5000 and 10000nPa at
OC and a refractive solids of 67 Brix 3. In 30 anot her

application liquid coffee is contained in the
cartridge 1 with a viscosity of between 70 and 2000nPa

n%tie% 2004/ 065256 PCT/ GB2004/ 000268 30 ambi ent and
et e AP 0PEMEeS0 66 ne2d 410 APmBRhafe0f G ewhaxfef 4be haEfee

hasotakosal i sisl iy akvel detwee$04ang J0%s A fourth
verii n of cartridge_1 is shown in Figures 30 to 34.

The®™f 6B P VESiGR of Tae-Tdsser Ldge ahqwn dar Figutes |30

to53desirhaetbimh weesisn HisReRSAGHigM d REOAYEE 5. y
Man the features o

de?% co CEntrated ligquid mlk. % of
g FourTh USFerli GheRIPEIRE daARE A deeoduaise supb amne as
conpethsaped\iionsd METE) MahyaBd therdutiRiadl Sehaye ARENL

to.reference,like features. In the foll.ow ng
V‘*S%S%?i% I CRECEP9S o iiEe S BRTGGH 1PhEhe cBFeTcutd

veppéone snd drigkieonsmeddls havei beus Seshd tEORERArELAL UMES
j fu i kn,1he sa manner wi Il not Dbe
feg?gggg'seﬁ r?gge 3#9“‘ﬂ$e SEEEFPHETh e S ferenasme as
betyeenet hehifagiribr sndrpresficaar rersensl wand 88 S{EMbddy.
K G&I O s ylindrical funnel 40 of the
ot nnerfe:‘raet]tn%ée% ‘é’g?gh 1%:%%?18?1 18 thaP o MATRRT (el s &dnd
be,\digrunpest isadetatlge 1 but with certain differences.
As BROWML R Fi t I scharge spout. 43.is |
shaped with alﬁgyﬁéﬁezﬁq rggFog%:%%i%sa%n 38‘& PB4 g rgigna
of | ot idae AdRRE ars Rhemnokn 1BYguidw a® 26 axial ribs 105

al eryy WlQQQrQBai hﬁuﬁi@fﬂeao SYE fﬂ'gﬁe i%e&-h!%emlgé S%har g€
aiSPPut 43 &?o direct the dispensed beverage d%m\)bgr ds

THigE 4O thetontret 2y thRdsppendMensiondes ctmngedge 1
bub eviertagertaom &pf futengedl t M4 RS RAUE; SEANSRAYgAt Y,
diééﬁ%rge spout 43 is shaped with an upper frusto-conical
gsection 106 and a lower cylindrical section 107. Three
axial ribs 105 are provided on the inner surface of the
discharge spout 43 to direct the dispensed beverage
downwards towards the outlet 44 and prevent the discharged
beverage from spinning within the spout. Consequently, the
ribs 105 act as baffles. As in the second version of
cartridge 1, an air inlet 71 is provided through the annular
flange 47. However, the chute 75 beneath the air inlet 71
is more elongated than in the second version.

A skirt portion 80 is provided similar to that shown in

the third version of the cartridge 1 described above.

Between 5 and 12 apertures 85 are provided in the rim 84.
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ribs 105 act as baffles. As in the second version of
25 cartridge 1, an air inlet 71 is provided through

wolBosgsdsd ar flange 47. However, the ChUteﬁz'?’ﬁg%@@oéﬂ‘a

the air inlet 71 is norezel ongat ed than i

version. A skirt portion 80 is provided simlar to

that shown in the third version of the cartridge 1

descri bed above. 30 Between 5 and 12 apertures 85 are

provided in the rim84. WD 2004/ 065256

PCT/ GB2004/ 000268 31 Typically ten apertures are
Tyﬁﬂééﬂéllédtqﬂatqwtuhan atee priové degr patiter tihant BRet hivel

pr\é%aé@nngftlfea%u Ilald%né&ngg &-; bowl, 100 is

provi ded exte rom an I'n egr SVWitth the fl ange
83 BR aprulay PPW@OW‘P ok gxovited &tafndﬂr@r firoml add0

h
1n‘€@ a}]s‘e&@é&eaﬁgnge% %Qléwgtgéur 1 o4PRe" uélOS

is directed upwar aper are
angﬁaaﬁ PewlFi 10 eomBoi gerl B Elared| m@uem wiltheanbopign

upp@E Abud 1RAWKLRR l@%rre%@@doﬁ?&g&e%srowFoﬁgo 2@’” re it

joins the skirt portion 80. Pre the
aP&ﬁEPF%ﬁ' gL Fhewe & UTiBEEced0ared il tdnf@ c},ppaumex:ertm@

boal 102 £0Wr Hedr tHbedwH BakCoP é%ﬁ;ﬁ?dihﬁoBVQ re it

descrj bed above in the previous ment s

Jo3BE et \Piirdc BAEF LR FO + H’é’ efeupbly v dihs Seedf apertures
areaém’li -Cﬂﬁckdl arbliied SEHE Aschidbrdie 1Fe £hli £dwY e on.

t f _the fourth version of cartridge Is
f“lllg‘glt??a? g? thé&hentyae v@pagmibedTREoVAL B the

premems; dnitwdimentsi dge 1 and the m xi ng chanmber 134 in
t he ef ore. the water m xes with

andTl?fI e "%?Hepf??q e EPBdE T ’?é'-l‘ﬁ1 VETBRER Por ced

capbtides dwitshehboshmel Gl andtzf)oi- Lurwgclhétraevag_ﬁ{&w es 85
to o tlel A4 descrl e abov e
pr\cl)%%%tsal o%%o%g : %e Ilo(ﬁfl proatet g |°?F5FF‘99€ cthteiTHear

tonkhat PR rtéteanhurd\rvethonloOT}as e enbeFBOtlie 34 i S

caPOi i€ Ghqt Pnd %&r@ endibet o) By ‘i:pxg yater manner as

enteri nI%
before. ere 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
contained within the annular bowl 100 as shown in Figure 34
is not subject to immediate dilution by the water entering
the mixing chamber 134. Rather, the diluted liquid product
in the lower part of the mixing chamber 134 will tend to
exit through apertures 85 rather than be forced up and into
the annular bowl 100 through upper mouth 104. Consequently,
the liquid product in the annular bowl 100 will remain
relatively concentrated during the initial stages of the
operating cycle compared to the product in the lower part of

the mixing chamber 134. The liquid product in the annular
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the m xi ng chanber 134. Rather, the diluted liquid
product 25 in the |ower part of the m xing chanber 134

wt dobe/deefl to exit through apertures 85 ra
forced up and into the agnular bow 100 t%ﬁ@&%ﬁg@ﬁg

nmout h 104. Consequently, the liquid product in the

annul ar bowl 100 will remain relatively concentrated

during the initial stages of the 30 operating cycle

conpared to the product in the Iower part of the

m xi ng chanber 134. The liquid product in the annul ar
bdid ZOGW%IBGEMSBR@O&{W%G&&QS boyd uHIRrdgreity

t hr h the fe rtures, 103 upder . gravi into the
it R, S PR BRPCE TGO ERE o npgy 134
tH:dajughghhé r@ea:;wﬂeur es &Edamiobetnw bdel bood,. 188e The

t the concentrat

I t f
P oo C5a! GO o DRt tte hPe AR T Ay PR |
diflurtedl 1:4@1:@ pﬂm@ludtngnbamlnga theoppl indii @l tfhénel 40 I’?y

d | d gt .int
ne RS Sl mrBRr A RR (T s PR SRS ed Y ghterect
artd}e‘ed:pesatg ng dytbeths e:t:ltusngr atedid rstﬁagrurf&o{aSpath
t

w0y B SOBRER LK) SOLEIL e LK panualogned 10
Figmreopba a»tha:g% tel eoof-‘elapmtopmaf etiye 1r5ﬂs‘em|adsreilame a
peoshthys SR HaRag OBSAIN 3kenp! L1 dit, vm Hi-Lhe [pw

100 ustrates a cartr|
CHSGRIC 139 (cY c L& ofarphroxteat allye 16 oAaeerndsd IIGmepﬂof ile

11wshrsa@s cea% 1P st t2e {BH %r%‘f?ﬂe dwm er"]%ogﬁ?e{@(s I ng

ccean here is no i medi ate | ar
. 6eHIP%1t1? o lastsacas 2 amkshdge h‘élt t_hsobowrheloo

Ad Riahi Bb S M dbheBnOfatlike BEbKiis WM ¢kl ¥up 3b032%
SS and at the end of the cycle_10% SS.. This results

mqne SVER | WIS FREI BPOTHMSLMY 31 R, EhaendagRO
1nd1dduht@ma2:@er al&-lo@s iff chpiaeeatioh Oad Sduhir® tv@tﬂo@f ethe
b%&,ig % resentt |nventJF ']? Far. ot her d
PRyt griciian: EoRRE abAPan? aﬁ-eoﬁ%l%ffsvw
30eRanRpbe 4t dti ghiedentosh|tdiee 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 liquid beverage ingredients the
concentrations may vary. For example for ligquid chocolate
the initial concentration is approximately 67% SS and at the
end of the cycle 12-15% S8S. This results in a dilution ratio
(ratio of agqueous medium to beverage ingredient in dispensed
beverage) of around 5 to 1, although dilution ratios of
between 2 to 1 and 10 to 1 are possible with the present
invention. For liquid coffee the initial concentration is
between 40-67% and the concentration at the end of dispense

1-2% SS. This results in a dilution ratio of between 20 to 1
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the initial concentration is approximtely 67% SS and
at the end of the cycle 12-15% SS. Thids resul tbs in a

j ' ratio 25 (rati o of aqueous nediu 0 _bever age
w?jn%ﬁe |E:6nt in dispensed Reverage) of aroghéwg“{“g‘/%?gs
al though dilution ratios of between 2 to 1 and 10 to
1 are possible with the present invention. For |iquid
coffee the initial concentration is between 40-67%
and the concentration at the end of dispense 30 1-2%
SS. This results in a dilution ratio of between 20 to
ard \RO 2003/ 06b525mgRCHA BRROE /0268 of 3Be wkkn/ A0t 8011 and

t [ [.Qn .ratips..of between,10 to, 1 and 100
1(t?do é%og?gr%gé%%ébﬁ%geww hﬁt%hee FFESSAT LRVEMIB. From the
anndiram themmiuldd chenbel e ghei befreramlbieuga&e&md
e e e 12 y. 1 ck. pressure
uﬂg%?ig%\g/g%g%e colPect ?ﬁggéen KRt |2Pt kr)%:]t ﬁber}%gﬁgnﬁﬁ?si%rf
ohReveragperoYrcting baveradd litsathos ¢loamted uhﬁoarg@
et . ' e nsion_c er
e 1 By The hrvo2e® 4 W8-8RR3 R e 100
3% ot AN il a84 exparsiqretchefibbevEomyel pbasske upper
exfHl 3CEhY @V&ndddR 8hbul MLl ALl snbiin 1, AR REYVEL 05,
enters the discharge spout 43 the pressure of " "the
igfePdr BE¥ETEe MaGgss dsrectlysgverathe | aiwdpiatnad. | Mo
tH®ekeyes@ U tsrzeanti 8: ddiaber Bpoht as i %Eggs&&e of
tﬁ:’ﬁn%” air pubbles as the air _is drawn up rough the

SVRFRFS At IRes; B8 Y TsSVFagdtT | bE ntgafined iitw
tip®ever fgd 2t ricaml $nf thaedred cgounmar U dde bResRitd &,
A4, where the heverage is di schaéged Into a receptacle
bubha 5 238 LRSI f I dPedTHE 4P ChERRER ckhe Gvim inkedesl « ed

THer gebyo Atpesranee i s AGMRN FRGROUEL Yapd RHRireNAgE fBNDer 3,
m nat e ggand filter 4 can all be

Qut er 2, a ]
T S B rriee HOHEE (LoD ¢ hevRtAmp enpevERAgR, 1e
diseparadd eirsnd anotcepchalied sakhy as Oars whgrk Of hd! C&hl&

g r revices. Rather, it is only
Y i a0P R BelbhcRPeestinis
Advantageously, the inner member 3, ocuter 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
sterilisation, that the necessary passageways are formed.
This is particularly important where the beverage ingredient
is a dairy-based product such as liquid milk concentrate.
The fourth embodiment of beverage cartridge is
particularly advantageous for dispensing a concentrated
dairy-based liquid product such as liquid milk. Previously,
powdered milk products have been provided in the form of
sachets for adding to a pre-prepared beverage. However, for

a cappuccino-style beverage it is necessary to foam the
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sterilisation, that the necessary passageways are
formed. This is particularly inportant where the
VRENE. ingredient 25 is a dairy-based pr such

as |‘|{"§g?‘é m |k concentratgy The fourth en‘g’gg&k@wm‘?ﬁ“
beverage cartridge is particularly advantageous for

di spensing a concentrated dairy-based |iquid product
such as liquid mlk. Previously, powdered mlKk
products have been provided in the formof 30 sachets
for addi ng to a pre-prepared beverage. However, for a

mEHbpdRdienbast hean lohdrugd previourdyebgapysding e@akhe

t D 4/ 000268 34 | k. This has
begﬁg@ﬂch?éé‘éﬁépﬂﬁﬁﬂ BNty pakve) EPbameqtntiianen
B RFHIALPR %@@d@@teammmhr whiich ﬂacsessésattﬂfe dold€ and

diHi NS i QNo of u i t he cost
c Sﬂ co?rpoex??ey%g%ﬁqhé QQ&%I% d&%@ & es $& e
T}bee\}’éfeaﬁ s‘se%élﬁ@el@ffr%Q%%ﬁntdiesg‘lshcoéasmﬁWQuﬁruﬁg
osfraltibl ¥t CbKid RArc9pesa! %é&d&ﬁﬁlga{ﬁé' 1%ens

Accor.di ng % the present inventlofi provides T
ISR grlgﬁe t ‘f’tdr‘?sd§€rhav]i>?1‘g9%ﬁgec@n@émﬁgﬁ é'dwdwgr B- based
Cdnmﬂ‘aﬁé@d&ﬁhﬁ baseim idlid@oReen toundnat Bus poen

%g %a%’é c%qn&he m | k product reater 10 amount of

oam 3 &BEEGW’EE t'é‘epa\ﬂtlkcargﬁu%lmmeeterm | k
amgluain oﬁnfm&m%tahObérﬁﬁ&ﬁd&edJﬂEr”hlBargigﬁiaEeggiﬁﬁetQF
mlsllkz%h qulredfoF he m |k cartridge. Fre

Sem - Ski RS FR ToRAmids URBpmbk rrat"-&l)ﬂ IEQ%éatth
sivgvrequited cfldrdshcra] EEL= caeental erddeiHisdmTL LK mmeq

e the present i nvention contain

B o S SR ok DB T %28t (A abROk GRRL Seplbita.
Then ;lagﬁwweldeiaqpict ,miflke ppeppas el dra dOfC QIHE ajpss 4% f at
in® ;S n ccr)1 c ted ni
tog?ega%%%%% arggtlé%? H f%%nﬁa a0€i Ay oI 4R

pLs8etids pr épar awmwaiachamplas t/hel lprepades e bed

coREhONE 4 £20 Qﬁati6ﬂnéﬂfalf8§f%9 a?%m%PEPg%%%Féééed milk

achi eved at pressures Dbel ow
PTERRY N 8F9 gubtaide doknfoeming using a low pressure

preparation machine as will be described below. In

particular, foaming of the milk is achieved at pressures
below 2 bar, preferably approximately 1.5 bar using the
cartridge of the fourth embodiment described above.

The foaming of the concentrated milk is particularly
advantageous for beverages such as cappuccinos and milk
shakes. Preferably the passing of the milk through the
aperture 128 and over the air inlet 71 and the optional use
of the bowl 100 enables foaming levels of greater than 40%,
preferably greater than 70% for milk. For liquid chocolate
foaming levels of greater than 70% are possible. For liquid
coffee foaming levels of greater than 70% are possible. The

foamability level is measured as the ratio of the volume of
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cartridge of the fourth enbodi nent descri bed above.
The foam ng of the concentrated mlk is particularly
wshoaiicegeous for beverages such as cappucci

mlk 25 shakes. Preferablhy the passing of "?@“’W’&"“m
through the aperture 128 and over the air inlet 71
and the optional use of the bow 100 enabl es foam ng

| evel s of greater than 40% preferably greater than
70% for mlk. For liquid chocolate foam ng |evels of
greater than 70% are possible. For liquid 30 coffee
theodermgptadusiesl ¢b gheatahumcharf I04hid depesaighl e. The

h i_0.0f _t
i BHROLL e RBs, Red it ARntaT i o8 5¢ PRuersce
ig gamprpreetic af MbltheSQ/oiimerdsoffOquunei foewabadety is
mdaAkedi gnt rsqi 9%%@0'3 dfé”a)%"i'm' e, reTl@?S%%nﬂ'?lﬁozfélty

bever age |spense of "which 5
off Gaﬁamlk t gands otheusbiqui g ng5ed 846tN8 13 B8hatad Oy =

en2p 2% Iy fo%arm@' bbiiy 3 ﬁoofast BenMbd KdNdOkIGLL T AU
r edi ent S i s enhanced e provision O]; Fﬁ
Thf—o cg@akhlitye ofethe i milk gi}rs@easbd wiltie theairabl| 10y of

prieendi (ki spenge rm&r té?ﬁnbe%t 199 m aﬁceaggg ,gé%ﬂe a)

IS greater than that of m |k dispens
withept pthe Wl Prageny . <J=Pmesb|)s Bl w@b[eneuge the

foamaBBhity tof @het RE1R1 1K ;io%ﬂ%%biy V&L%efl%ft:léﬁ' é&egn
t he concentratlon of the mlk and as shown in Figure

CoRSEntRRNIIPH AT $88 Tk} hteih &5asheheln Fdauant 352 i e of

bowlie 100 |dfa1&1ta]1ﬂﬁg§rhiljﬂér FonlcBatr eReI Gt IgFI thUChe1k 4 1S
oamabi lity of the mlk is positively

laggfﬁreﬁ’%fted’f{ G%TSOP%’F@%W% GVé’le thetsgdesus e thatas
foatmehmiuy Fifgtthe @5Tk.is Bmfit%belpﬁd&rrmﬁtéa to )

0] |ncermreo the m remains in the
teﬁgX?Q ec’ulisntt ?‘F AgAT ‘f%é"eéiﬁb‘mof‘st?f?‘ﬁ‘péf‘af' FAgEe ARG e
Thymerhe Hep‘quae@uss nediranmnageoat siscd@idresbf Thé smiagai n
rehHP%Qﬁﬁiﬁ?ﬁnggFL%ééé &%%ilhgeggréﬁécj 8% Eﬁg gégggflng
cycle when the aqueous medium is at its hottest. This again

improves foamability.

The cartridge of the fourth embodiment is also
advantageous in dispensing liquid coffee products.

It has been found that the embodiments of beverage
cartridge of the present invention advantageously provide an
improved consistency of the dispensed beverage when compared
to prior art cartridges. Reference is made to Table 1 below
which shows the results of brew yields for twenty samples
each of cartridges A and B containing roast and grbund
coffee. Cartridge A is a beverage cartridge according to the
first embodiment of the present invention. Cartridge B is a
prior art beverage cartridge as described in the applicant’s

document W001/58786. The refractive index of the brewed



advant ageous in dispensing liquid coffee products. It
has been found that the enbodi nents of beverage
wapdobdioeshge of the present invention advant ag,@g}é% 000268
provide an inproved consgstency of the di spense
beverage when conpared 25 to prior art cartridges.
Ref erence is nade to Table 1 below which shows the
results of brew yields for twenty sanples each of
cartridges A and B contai ning roast and ground ,
coffee. Cartridge Ais a beverage cartridge according
bewerpge i$imeaswrEgdodnnBrix omittlse apdesemtertude b an.

Lgdge ' 0 i b rage cartrj as
PRSP TP B Al (BUER S Bl 98,5 ne
formrdaet | vED |t exeirplne brlemsd WO 2004/ 065256

PCT/ GB2004/ 000268 36 beverage is neasured in Brix
units and converted to a percentage of sol uble solids
(vs8FS usi hg’ BtdartddBaixaralas)and0.096%ul ae. In the
exanples below 5 %8S = 0.7774 * (Brix value) +
0.0569, %YVYield = (%S * Brew Volunme (g)) / (100 *
Cof Fe¥l84d ght (¥8§) ¥ Brew T¥diumel (GARTRI DGE A Sanpl e Brew
Vol une Cof f ee(1\)i *hboBEdeX Wi ﬁt%(gj,el d 1 105.6 6.5 1.5
1.29 20.88 104.24 6.5 1.64 I.33 21.38 3 100.95 6.
1.8 1.38 21.05 41 102.23 6. 1.71 1.39 21.80 100. 49

6. 5Tdb¥sd 11. 40 21.6 6 107.54 6.5 1.59 1.29 21.39 7
102.70 6.5 1.87 1.3 21.41 8 97.77 6.5 1.86 1.50 22.61
9 9VAJRIDGER 1. 1.38 20.75 10 97.83 8. 1.6 1.3 20.40

Sample |Brew Volume (g)| Coffee Welght Brix % SS () % Yield
1 105.8 6.5 1.58 1.29 20.88
2 104.24) 8.5 1. 1.33 21.3§
3 100.95 6.5 1.87 1.36 21.05|
4 102.23 8.5 1.71 1.39) 21.80
5 100.49) 8.5 1.73 1.40 21.67]
8 107.54 6.5 1.59 1.29 21.39
7 102.70 8.5 1.87 1.36 21.41
8 97. 8.5 1.86 1.50, 22.61
9 97.82 8.5 1.7 1.38 2075
10 97.83 8.5 1.67] 1.36 20.40
1 97.6 8.5 1.78 1.4 21.63
12 106.64 6.5 1.61 1.31 21.47
13 99.26 6.5 1.54 1.2 19.15
14} 97.29 8.5 1,59 1.29) 19.35
15 101.54 8.5 1.51 1.23 19.23
16 104.23 6.5 1.61 1.31 20.98
17, 97.5 6.5 1.73 1.40) 21.03
18 100.83} 8.5 1.68 1.38 21.14
19 101.67] 8.5 1.67 1.36 21.20
20 101.3 8. 1.68 1.38 21.24)
AVERAGE 20.99
CARTRIDGE B
Sample |Brew Volume (g)| Coffes Welght ( Brix % SS (*) % Yleld

1 100.85 8.5 1.87 1.511 23.39




11 97.6 6.5 1.78 1.44 21.63 1 106.64 6.5 1.61 1.31
21.47 1 99.26 6. 1.54 1.2 19.15 1 97.29 6. 1.59 1.2
2085065256 101. 54 6.5 1.51 1.23 19.23 16 10

M e 008 17 o7 6371.73 1.4 21.03 TR
1.68 1.38 21.14 19, 101.67 6. 1.67 1.36 21.20 20
101.321 6. 1.68 1.36 21.24 AVERAGE 20.99 CARTRIDGE B
Sanpl e Brew Volune (g) | Coffee Weight Brix %SS ' %
Yield 1 100.65 8.5 1.87 1.511 23.39 WD 2004/ 065256

PCT/ GB2004/ 000268 37 95.8 6. 1.8 1.503 22.1 98.4 6

1. [.456 22. 04958P. 43 6. 34 1.84586.23 10@P6 6. 1. 7,4
1. 394 21] 5 08. &5‘] 6. 2.0 }sb51 24490 99 1Zep 19 200
1.581 2419 95,4/ 6. 2.3 L84 27, 91 uﬁ_ﬂé 62 1T oy
1. 7844 2429 J1Q6’ T3 6. ST L 72 +Z 24448}1 .ﬁ 'J_.,J: v?. 0%1'50
86 o6 1-7a— Bt o7 2400 gézg o4 355 c2o oo pae
1 9F36—4-88%%%1g 50 085 4 o398, o 1 TBHl 4 sog 2410
21, pr—358-6-256% 4 093 88l 5o 23 1.845 27.14
9 94.28] 6.5 2.17 1.744| 25.29

10 96.13 6.5 1.72] 1.3 20.62

11 96.86 6.5 1.81 1.464 21.82

121 94.03 6.5 2.2 1.767] 25.56

13| 96.28 6.5 1.78 1.441 21.34

1 95.85) 6.5 1.95 1.573 23.19

15 95.36 8.5 1.88 1.518 22.28

16 92.73 6.5 1.89 1.526 21.77

17 88| 8.5 1.59 1.293 17.50

18 93.5 8.5 2.08 1.674 24.08

19 100.88; 6.5] 1.75} 1.417| 22.00

20| 84.77 6. 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 Varlances

% Yleld (Cartridge A) % Yleld (Cartridge B)

Mean 20.89 23.09
Variance 0.77 5.04
Observations 20 20
Pooled Variance 2.90
Hypothesized Mean Difference 0
df 38
t Stat -3.90
P(T<=t) one-tall 0.000188
t Critical one-tail 1.688
P(T<=t) two-tail 0.000376
t Critical two-tall 2.0244
Standard Deviation 0.878
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18 93. 6. 2.08 1.674 24.08 19 100.88 6. 1.7 1.417
22.00 20 84.77 6. 2.37 1.899 24.77 AVERAGE 23. 09

wWe:boeasiseg a t-test statistical analysis ori'ctrnﬁ;zﬁﬁ%%s
data gives the followng Besults: 5 Table 2 t-Test

Sanmpl e Assum ng Equal Variances % Yield (Ca_rtrldge
E)AD% YinEI d (Cartri ggqu) Mean® 20.99 23.09 Variance
0.77 5.04 (oservations 20 20 Pool ed Vari ance 2. 90
Hypot hesi zed Mean Difference O df 38 t Stat -3.90
P(T<=t) one-tall 0.000188 t Critical one-tall 1.688
P(T<=t) two-tall 0.000378 t Critical two-tall 2.0244

St arTies inBayisé i ésxﬁb“%s&ilﬁﬂtﬂéfc&@l%g%wﬁéﬁ% yield,
e anal ysI S
w}gg%}éfszenMo $ %SH AtFenghiRy c?gféél!?@t 63rtpidgesyof the

P t vention
ps@smtgtrynhn%v:iggﬁoﬁ rﬁb?g&ﬁmgfﬁ%%g%% gegon???engcéeml evel )
C&E etqh i atrhtancé'rF‘Fr é’ﬁﬁ%’é anfi CRTEridgemdaridh a
S@Imdaaidi dnvmétﬂorsa% @ompﬁre&n;sh zf.reZit %63/2 ﬂ\%? ﬁ%ngsgégﬁ:

d th t cartridges o
chi asasghgeang Lok e cartiigges, o Lhe resen
imyfnsionshprefemee bypeanshleandmai fbke ddieidgedr i NKS; o

nd do not want
id cbztetffgr§§ﬁc a%en;b%ﬁ%rtsl Qﬁo afltkeer t‘ilelr 1nks to taste the
bitrar
same time after time and do not want arbitrary changes in

drink strength.

The materials of the cartridges described above may be
provided with a barrier coating to 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
coating may be applied by a number of mechanisms including
but not limited to vapour deposition, vacuum deposition,
plasma coating, co-extrusion, in-mould labelling and

two/multi-stage moulding.
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drink strength. The materials of the cartridges

descri bed above nay be provided with a barrier
coating to inprove their resistance to oxygen and/or
nmoi sture and/ or other contaninant ingress. 15 The LLOYD WISE
barrier coating may al so i nprawve 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
advergely affect the beverage ingredients. The barrier
20 cggﬁiﬁ‘é—'—may be of a material selected fromthe
group of PET, Polyam de, EVOH, PVDC or a netallised

mat eri al__ The harnheponaatding Bhe e appld ekvnrage

Inunb&r GF Srecttani sns i ncl udi ng but noc{p%irrite t.0

vapounhgtegdsirteon 200dc 386 RidY timed fihd osé:tal“rﬁ%l,ally
CO- ext.r usi |43 raleRldidGnadkiZils, the cartridge

t wo/ AT -ag}rbad'&éartr%ﬁllﬂgl&r?lg. 39 Clains; 1. A cc?rg rii%%en at
(1) cantsiising o beinmp PEaRKAS dfe PRy RS sS1200)

and RQeing foq{érgl%lfé‘torﬁo%“iﬂ@niﬁﬁédh&ﬁﬂ -ofirkh agueous
wat er-1rperneabl e materials, the (gart rj d%?et cogptjt;‘jléigg

or beletiwdantee the [FRAREFAFR LR i T RSt one

i nl et for, the | id OGN £fo@noAqtne Lsqueses imed htw

the cartridge and at | east one outl|e cha, ' .
A e e

cartrj dge i sogepesnldhe 4t aleadtabhy inler dtodthecafoheast
fromthe at | east one inlet to the at |east one

out | eene20ouRlefrtridge (1) as clained in claim1

wherein the 15 cartridge conprises a storage chanber

(130; 134) containjng the one .ot _heyeragecin th
2 ngr edli éﬂt-’%.rlégeA(i:br"??i s %”ﬁ“f? é?ngﬁgf}rare% \F'n cfarma.
wher ekgrtbedge comprises a storage chamber (130; 134)

containing the one or more beverage ingredienta.

3. A cartridge (1) as claimed in claim 2 wherein the

storage chamber comprises at least one inlet (17; 36}

which is directed inwardly.

4. ‘A cartridge (1) as claimed in any preceding claim

wherein the cartridge is disc-shaped.

5. A cartridge (1) as claimed in any preceding claim
wherein an inlet (121) for introduction of the aqueous
medium into the cartridge is located at or near a

periphery of the cartridge.

6. A cartridge (1) as claimed in any preceding claim

wherein the cartridge further comprises a

AMENDED SHEET
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10.

11.

storage chanber conprises at |east one inlet (17; 36)
20 which is directed inwardly. 4. -A cartridge (1) as
claimed in any preceding claim wherein the cartridge
is disc-shaped. 25 5. A cartridge (1) as clained in
any preceding claim wherein an inlet (121) for

i ntroduction of the aqueou% mediuminto the cartridge
is located at or near a p Piphery of the cartridge.
30 6. Acartridge (1) as clainmed in any preceding
claim wherein the cartridge further conprises a
AMENDED SHEET 40 circunferential manifold (16)
sepaiatenf drahitie mast fpdde (thhntrnaat3@ x4 the a

wal | _(13) , rei e l,.¢co [-S€es pl |it
i nmﬁ?éf@g%i(:rk\ggr%é% R%thslg\@ 7b§A car ari(dl%e) '(%h%ggtlyl %e
cl avakl ¢ommetiaien @ wherelbtyhef jwamadliyt \WHiofeduedandlygts.

directed inlets are radially inwardly directed. 8. A
cartridge (1) as clainmed in claim6 or claim7 10

‘whegetarthragartni dgectampedses @miopeniviereld) the

through _which the one or nore beverage ingredjents
canPhera¥ity «f iipwarehy g%B?%@%dCHHH%%ﬁ,aﬁﬁhéaéﬁéﬁﬂﬁg
bei ngyacdopeditecad.id (5) , wherein the lid is

pi erceabl € in use to accommobdate an inflow of an
aqueous nediuminto 15 the cartridge and the lid is

pi eﬁcssl?&f%%%(%g LQ ag¢auEodat & A eutd! ewaf, 5

bever age rom interaction of the aqueous
mediwbarand tie g radgrorempbéves cge dosgriedi €i2g ithrough

i 4SBT0 are g rsth Bekeradh eI B

mangfol dd (6o ithel etatredeathaabger itfhreropefindideing

Car% ngg'by a 1lid (5), wherein the lid is pierceable in
use to acccmmodate an inflow of an agueous medium into
the cartridge and the 1lid is pierceable in use to
accommodate an outflow of beverage formed from
interaction of the agueous medium and the one or more

beverage ingredients in the storage chamber.

A cartridge (1) as claimed in any of claims 6 to 8
wherein the circumferential manifold (16) 1s located at

a periphery of the cartridge.

A cartridge (1) as claimed in any of claims 6 to 9
wherein the wall (13) comprises 3 to 40 openings (17;

36) .

A cartridge (1) as claimed in claim 10 wherein the wall

(13) comprises 3 to 5 openings (17; 36).

AMENDED SHEET

LLOYD WISE
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130 Op6armPidde. (W quqitq.quj:gtge

1(411) 0

10. A cartridge (1) as clainmed in any of clains 6 to 9
25 wherein the wall (13) conprises 3 to 40 openi ngs

(17; 36). 11. A cartridge (1) as clainmed in claim10 || oypWISE

wherein the wall (13) conprises 3 to S openings (17;
36). 30 AMENDED SHEET 41 1 A cartridge (1) as
clainmed in claim10 wherein. the wall conprises 35 1to
40 sai d openings (17; 36) 13. A cartridge (1) as
claimed in any of clainms 10 to 12 5 wherein each
opening (17; 36) has a cross-sectio egnet Qn45he wall
%113 %ggé?aﬁa aélneany of
clains_9_t Py WhsT £b Ned i€ epenindge (EBnpPFdes an
i nl et°THanbe e& 1326 “10 in communication with the
circunferentlal mani fold (16) . 15. A cartridge %%) 12
as claine ghn 34 Bmeiﬁed theanynpdt cdidffert

leomfinfeh IELB%lthth 15 i
V|Oa Qgerennnﬁaéhaﬁé’?-g&f’gs (SS;JE? {)rﬁ%ljgl r?ig’@ vi'/faﬁ&(té%@al

of the_inlet chamero.t6. mA’cartridge (1) as clained
in a preceglng claim further corrprisingafilter

(4) disposed between the 20 storage chanber (130; 15
134) a%ql Al-ilRpst (13 wtclef:.mrd Gmd @raU I e S § o

t he cartrl d ne ar. nas saaest (Sdamber (R6)
bei novHfeneiay Tha ’ﬁpefﬁc%é)r aﬁ% the top of the

cartrlrﬂ i £ 0N onu*mrtehqaa@%&}é%fe{%?m{ﬁ% gt fold
wi th The outl et (122) whereby a beverage 25 flow path
linkiflgfthe inlet (121) to the outlet (p.22) passes
upwardly through the filter (4) into the one or nore

fgsségegarcrldge (1) as claimed in claim 14 wherein the

inlet chamber (26) communicates with the

circumferential manifold (16) via one or more apertures

(30) formed in a wall (27) of the inlet chamber.

A cartridge (1) as claimed in any preceding claim
disposed between the

16.
further comprising a filter (4)
storage chamber (130; 134) and at least a part of an

undersurface of a top (11) of the cartridge, one or

more passages (57) being formed between the filter and
the top of the cartridge, which one or more passages
communicate with the outlet (122) whereby a beverage
flow path linking the inlet (121) to the outlet (L22)

passes upwardly through the filter (4) into the one or

more passages.

17 A cartridge (1) as claimed in any preceding claim,
wherein the cartridge comprises an outer member (2) and

an inner member (3) conjoined on assembly with tﬁe

AMENDED.-SHEET
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17. A cartridge (1) as clainmed in any preceding claim

30 wherein the cartridge conprises an outer nenber (Z)LLOYDVWSE
and an inner nenber (3) conjoined on assenbly with
the AMENDED- SHEET 42 outer nenber, the inner nmenber
defining the outlet of themggrtridge. 18. A cartridge
(1) as clainmed in claim17 erein the 5 inner nenber
(3) conprises a discharge spout (43) defining the
outlet. 19. A cartridge (1) as clainmed in any

preceding claim wherein the |nIet [or _ou jSao
covmmw@wsm ailme&[ppe er §ﬁg1n§.ng H-x outlet of

%rg%? aje material prior to the fornatlon,'in
use 0 e |nlet and/or outlet in the cartridge. 20.
A cartridge (1) as clainmed in any preceding claim 15

1 gvhergid, tde; ddd et1 angl afl Dirhedt ihsctaier @d bhezein the
substantially air-_and water-inper.nea Le Ia aEe(%gx

| 21, ymneE (PFRRRY ab3 k| SHTRA! % afy S5P“CrAP

whergd f A Dgg M &roliEYd®er (2) and/ or inner nenber (3)
20 are forned from pol ypropylene. 22. A cartridge (1)
as clainmed in any of clains 17 to 21 wherein the

QUL &f IRAPL{ade) (ﬁﬂdé@mlmﬂaédn&ﬁblahy( 3)-]?|ced1hgr . iy
|nject|on nmou alit S
(1), W@%Eﬁlﬁaf??lBg%eﬁsangfﬁrngaga taﬁé %Fg%e8|n§99% .
cIalgmbaegﬁgiallbeapEFcandagateyleh@eaﬁeahQEbeaéﬁayﬁl prior
produced fr mth .one or {BLe ?e\é%ragﬁllelgg%%q/%gt %utlat in

cont &P nelei °fﬂ% &8Pt r 1dges i's °30 consi stent toO wit
1. 0 sha@ndardralagieati ons. AMENDED SHEET

20. A cartridge (1) as claimed in any preceding claim

wherein the inlet and/or outlet is covered by a

substantially air- and water-impermeable laminate {3).

21. A cartridge as claimed in any of claims 17 to 20

wherein the outer member (2) and/or inner member (3)

are formed from polypropylene.

22. A cartridge (1) as claimed in any of claims 17 to 21
wherein the outer member (2) and/or inner member (3) is

formed by injection moulding.

23. A plurality of cartridges (1), each cartridge as
claimed in any preceding claim, wherein the percentage
yield of the beverage produced from the one or more
beverage ingredients contained in the cartridges 1is

consistent to within 1.0 standard deviations.

AMENDED SHEET



43 24. A cartridge containing one or nore beverage

i ngredi ents and being forned from substantially air-

and water-inperneable materials, the cartridge LLOYD WISE
conprising or being adapted to have forned therein at

| east one inlet and a circunfgrential manifold for

the introduction of an aqueous nmediuminto the

cartridge and at least one centrally | ocated outlet,
théir cungef:%ﬁ%?féggﬁaﬁ?%?an%aﬁr BBRdPRgMPKE BEVPERIE

and chai@aeariraed drt g Morid Blor NRIAGUEAYSI 11y air-
medi um t hrough the cartridge is generally in a

radi aPiRg Wak@td igineadsad  mahathals, |Weestcaneiddeet

t owar at. | e ne out] et.. . A cartridge .
cont ai%r?i gfl%nlélgog)srtrré)%é e\‘?éira gtgdzﬁtr?grheadfee osr"%ﬁjd RGaRin at
f or med elrsamesigb Strarit alddy aaidir At v i-d IMerERPlE for
materials, the cartridge conprising or being adapted

to halde drE@RMdriarn ot an esdtedife Masdisim figitq Hée
|ntro@%&%&%@g%fa%@.%%UQQ%%t'Bﬂ@lH@ﬂﬂPéi%?'YHEf(géjoutlet,
t e entT ATy

chanmber of the cartridge, a ast one

| ocat étteogtifreundemeniriddd maynitfled d manidcolrdiiclarder outlet,
and a_st.orage _chanber far the on or. nore bever age

i ngredi c(aintcs,%’lrr‘—?1 G o rhfuit Bt itg"rfla {Rﬁot“h Olfottﬁ"et I?él%eous
mani f aled ichatbeiouahd thie ctthaldgeNamenefd19W afh 5
aqueous nedium through the cartridge being génerally

in a Fadialtly iaward direction ifrem tthe at lessdt amee inlet
inlet (bQatlie tik heaskane Qut el et .

25. A cartridge containing one or more beverage
ingredients and being formed from substantially air-
and water-impermeable materials, the cartridge
comprising or being adapted to have formed therein at
least one inlet for the introduction of an aqueous
medium into a manifold chamber of the cartridge, at
least one centrally located outlet surrounded by the
manifold chamber, and a storage chamber for the one
or more beverage ingredients in fluid communication
with both the manifold chamber and the outlet chamber,

flow of aqueous medium through the cartridge being

generally in a radially inward direction from the at

least one inlet to the at least one outlet



