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WD 2004/ 065225 PCT/ GB2004/ 000272 1 CARTRI DGE FOR THE

PREPARATI ON OF BEVERAGES AND METHOD OF MANUFACTURI NG
WO2@ARBIRLDGE The present invention rel ates to BCT/GB2004/000272

cartridge for the 5 preparhation of beverages and, in

particular, to sealed cartridges which are forned

fromsubstantially air- and water-inperneable

mat eri al s and which contain one or nore ingredients

for the preparation of beverages. It has previously

been proposed to seal beverage 10 preparation

| CARERIPEE SFOR THEI PREPERARION| OPEBEYERAGES pANR aMBETHOD OF

For exanple, cartridges or capsules contalnlng

conpact ed gr ound MASFACTIURIN; RIRIPGE in certain

cof f ee preparatlon machi nes mhlch are generally

ternmed "espresso” machines. In the production of

cof fEe lMQﬂgenmeisef%imepmlaﬁm mﬁimxi@%oﬁ@ee’:he

cartridge is aced in rew n npfr and hot

PRRRAHAE D 5 *f%at?gﬁ?t cart r el & Ve

cﬁm@e@&ml&_&a atx*@r%@%tﬂlaﬁﬁlélgoéﬁ@tﬁmr@taﬁ— and
cof fee constituents fron1the(£round coffee to produce

walies ciotiesangnivia dt e riadit A1 Wiskth Rt HeLpp or more
it r t 05 Pa. The
i pd;lreg%tlﬁ%n@onlgc negxee&gt elec%gae %ﬁedéhave to
dat el thésys pmmouﬁé.lw eepe i opeo ssidhdeo o istesrade
t he chi ne, suc as the water s and, seal s
DDA e T IHTTRALFIET HE TG T os e L rgab e
palH 87864 heffnd 1%, dQ:%Fﬁt'IQL & ¥ tddgige dored@ining

preparation of beverages operates at a pressure
caymRettd ﬂﬁ@ﬁd‘l@qfaﬁﬁje Ceaty ltrepwzl Ofor W08 Pl ¢oviesyr  coffee
rt e r o "
prte:i)epar a Ir([)n I ne l% %ﬁlf &)e%e%r%:llrhf lpee%?e%cgusﬁspr 880
maArikeds andin Stl'ﬁi) ;r:rejcmdmairy X periiae . uddang eshddwer e

remai ns, a I‘GC]UI renent
preparation machines the coffee cartridge is placed in a

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

In W001/58786 there is described a cartridge for the
preparation of beverages which operates at a pressure
generally in the range 0.7 to 2.0 x 10° Pa. However, the
cartridge is designed for use in a beverage preparation
machine for the commercial or industrial market and is
relatively expensive. Hence, there remains a requirement

for a cartridge for the preparation of beverages wherein the



10

15

20

25

30

for a cartridge for the preparation of beverages
wherei n the WD 2004/ 065225 PCT/ GB2004/ 000272 2
W@ 2004/0652g8s and beverage preparati on nmachi ne aPET/GB2004/000272
suitable, in particular, for the donmestic market in
ternms of cost, performance and reliability. It has
al so proven difficult to sterilise beverage 5
cartridges of the types described above due to the
narrow and tortuous pathways which are fornmed in the
cartridge bodies. Sterilisation, for exanple by )
caexposgee efidt hevegager pdgperes isneamchapsurremg@pifgple, in

be.fully effective for tortuou at.h u t.he
paggﬁc}% 8¥ft'er1;8ro:rr|h§r SSEFEiCaS g‘f"‘rif tlﬁl\g@cézfr %rl% gg:O i'ch
peRiteveRah cleN @ s S-efi sl isteam vapour into the tortuous

pat hways and hence prevent exposure of the entire
conﬁ@n%ﬁ’{s SdEPaEEVies CHd fdcedin \Fﬁp&t‘f@.rlgé«%?r é>§éfer_age
oGt tiHLdaes £ an be Aane e SR Lehvd R £ RIS Maigow
probléhs wherein ring the dispensation of the 15
anfde rerage s eatthaysamiriodyedseerage i dpeay@dtoridge
spl ashed out,si.de the canfines of the receptacle. | S
Padd &far t is&ﬂr&mlfattlr?@’c 32)5 RIS &Fa &P C%lusr&er?sfeyyﬁ
cadr@haldgedd ¥ NidRamPrRsBie. ualy ks heefatliergiiftiioe for
alleviiate this problemby providing a discharge probe

tootruohe mardneges shepdicattiten S20 frgehitre SARm PTRRYEs ©S ©F
tht&hgc’:c?ﬁ:%\éelr g%re gi)hgc?qe;og%vre Ctgqtr‘%‘ije%’s déo‘lfﬁ’l\éersté&{?@ vapour into

arge t0 bécone contam nated over
tHd mwiddusderanags d esidierard grevdirftf iccgldsuwe cilediie
Further, there is a risk of ¢ross-contani nation

eI dife SPTRARRI A G HATES T5 Y A OITPIH t he
car tEré.v@eagcg QL RBEE @ He Yroddhabaysnageeting and

formed by passing the beverage through an aperture.
splta shdsicp movadl adisf fitmnain cudang dhe yWigpanggigion of the
begf%aciatgieonfra X rtthl_'ler ec:Sachfrit&g}es bte\(ipeefag-léheisacéﬁgﬁ}& S&fiékglashed
outside the confines of the receptacle. This is particularly
the case with beverages dispensed at relatively high
pressure. It has been attempted to alleviate this problem by
providing a discharge probe on the beverage preparation
machine which guides the beverage into the receptacle.
However, the discharge probe tends to become contaminated
over time with beverage residue and is difficult to clean.
Further, there is a risk of cross-contamination between
beverage types.

In addition, in the cartridge of W001/58786 a jet of
the beverage is formed by passing the beverage through an
aperture. It has proven difficult to accurately gize and
position apertures of this type. The accurate sizing and
positioning of the aperture is very important as it is
critical to the correct entrainment of air bubbles in the

final beverage. Forming small apertures is especially
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positioning of the aperture is very inportant as it is
30 critical to the correct entrainnent of air bubbles
w0 pootloes225 i nal beverage. Form ng smal |l apert urBGI/iGB2004/000272
especi al |y WO 2004/ 065225 RCT/ GB2004/ 000272 3
difficult in injection noul ded conponents where the
aperture location is internal and surrounded by other
portions of the conponent. The traditional nethod of
form ng an aperture is to use a nould pin sized to
the required dianeter of the 5 aperture. However
diggerctulres nf aned thymiasud deidn s cegdnet@enaiHarcohe kperture
directed towards an openi ng of the_ conponent (which
Logpéricng 181 LERE e Mol $UpmPuRdess &% Qe Qaffoimdift of the
cd o'n'éQltrTPUH‘?ﬁ'?n%adi%i%r!&qV%{e%%%dc%@ A8 Ak aperture is
results in the beverage being dispensed very quickly
toouwtseofe mbltheioperiizeg dto $heedsaup el H-ar@ b off de
it is directed direc%] towards the out{&g..Cne factor
AR RE -+ OMSHAT AP ST HdgEs Y e PaBiT iV to
noMudaN AR 1N RN REl-RARSS WowedldsoRn KgRed dd Jfs @tk
obj ect of the present invention to provide a beverage
compoREtty | (e Ol (P A AchpridveE &be maplido Bt IRsteaRF to the
i I ; ' i0on. Ip ord ;
ol AR e e e e o 5 i
remaidfsadiuceed beversigw e ineldiapensemaveery. duickly out of
particuylar it is desirag%s to redgpe t.he degree 20 of

thea PSR LRS A 18 S5 SR drfe s 16 e CAITS itdye dHinsg ted

dirhactye 2Rd e rRdues the overall nunber of
conmponents. Accordingly, the present invention

pr o¥inge$ag tear tiri dde aontiaidildigvond sentridass drsagdieir
o SR GE S0\ 30 e . e L Sl Al 1 o
oYY IS rGheamrigdegit fiofvertd dmtticogiretvicie af eveaatgEous
c£¥?¥fﬁgé'yf%ﬁigi‘¥¥§£3¢¥§35%y15?§‘¥§'J¥tﬁégénd internal
pressurisation.

In order to reduce the cost of such cartridges it is
desirable for them to be manufactured in a simple, reliable
manner. In particular it is desirable to reduce the degree
of manual handling of components of the cartridge during
manufacture and to reduce the overall number of components.

- Accordingly, the present invention provides a cartridge
containing one or more beverage ingredients and being formed
from substantially air- and water-impermeable materials, the
cartridge comprising an inlet for the introduction of an
agueous medium into the cartridge and an outlet for
discharge of a beverage produced from the one or more
beverage ingredients, wherein the cartridge comprises an

outer member and an inner member conjoined on assembly with

the outer member, characterised by the inner member



di scharge of a beverage produced fromthe one or nore
beverage ingredients, wherein the cartridge conprises
wa@aroo4o6225 nenber and an i nner nenber conj oi NERCDGB2004/000272
assenbly with 30 the outer 4venber, characterised by
t he i nner nmenber WO 2004/ 065225 PCT/ GB2004/ 000272 4
conprising a discharge spout defining the outlet of
the cartridge. The cartridge of the present invention
is easily assenbled with the main conponents being
the inner nenber 5 and the outer nenber. By using
cSRPRT iy COMpiadsgd aSpdite demaiirandioutert errbef sthe
whi ch_are then conjoined on assenbly the manufacture
C%ﬁtﬁ%ﬁﬁﬁconponent can be optimsed. This is

par thedl arl v AdYANS 2960LS, LA d e GRAFdAH dde 0f ddwily

present 1 nvention where very small tolerances are
askesily bl evSilncehd Onatre bovereert$ |ow Eatthe Weigih neeber

cartridge is def.ined the interface e

aih e i SRR Phitt ferber e QORTTgR T 0T the

1 :68P oNeNt Suttd r tembAE N wiBFi e r @nthdh ecant @I nedresbesssembly
may nore easily be sterilised prior to assenbly e

when . . .
thdpeyantaciaps b deadh certprR YRR MY %P%“Bb?ﬁ?%i nefhis is
soml L riur HOuS hway
p%?%ékgggpgﬁi%‘vcann ?8£$f%%t$@%légﬁg sté???%sed 3%?%§ent
ikvenni oretiiosse vahe aihall tiyolerstess |dase déeirable since

conmponents i s a particul arl dvant ageous feature.
CRRerE HIR aT 1 TY GRS o B O F07 Ot Spenat . defined by
i@l { ¥ bpsede bsverage st nd No@esh thdibe PYamid i fifle 20nner member .
separate conponents which are conjoined, the cartridge

Insad@btieriihe edompopent fvef tidee dupnely BRYeMH| 56| Hee outer
bl B0 089 10 S EEEPELLBOLPRLL B! LBty e
thég 46k niagasited. | i dncsuehe asompbmas nat @ye ceonadinkd a
n@%ﬁé%?%ﬁ?%%ayaEQpé?guggd9ué§£tgggggéaéﬂw§9§ are created
which cannot effectively be sterilised using known methods.
The ability to sterilise the components is a particularly
advantageous feature where the cartridges are used for
dispensing dairy-based beverages. In addition, by using
separate components which are conjoined, the cartridge is
not reguired to be inverted during assembly since the
joining of the inner member and optionally a filter, the
filling of the beverage ingredients and the joining of a
1id, such as a laminate, can all be carried out with the
outer member in one orientation.

Advantageously, the inner member comprises the
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 ag it is transferred from
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Advant ageousl y, the inner nenber conprises the
di scharge spout. The di scharge spout serves to direct
w0 b@4/06i28E har ged beverage into a receptacl e suPtiT/&aB2@4/000272
cup. The discharge spout &voids excessive spl ashing
or spraying of 30 the beverage and is also useful in
adjusting the flow characteristics of the beverage as
it is transferred from WD 2004/ 065225
PCT/ GB2004/ 000272 5 the cartridge into the
receptacle. For exanple, the discharge spout ‘can be
thehapetdrtdgeednee the degepeaole.tHobukmavelenpaheed to

the beverage to avoi d unnecessar redugti in th
dlaﬁﬁﬁFngSBguBuBBPeQeC%HFHF eEOiHX?HSeSE%%L§$g%§? so

ruppMaBhageorshyreihecCantr begerhgsetd acommruansckbeary
di scharge spout rather than providing a  separate

rediist hangénspbat qoanpi bbeof nbubbéesr agetpiepdr abi 5Re
machi ne. ., Thus h i da r - :
L L st e 1 =
cofipgpeasechycliesciange epohtdirathargehdf ppoutdisgused
only once and then di sposed OL wi,ith the renminder of, .
sepR&ak§r £ PABIIRAI SBOUpr 8FePEBPY, 1Phed BEVEFage Preparation

mafhsahar gedst hegugh thendi 3ghgedecgperbswibtbnBghination of
contact the outlet nechani smof the beverage

bepeepgeatiyprsnhehivaent Hispeavei diyagesoringg 6hchhdischarge

bever.age pr.eparation machi w th 1 vera esidue.
Sp?PEféFaBF%? EﬁiydpggﬁaPﬁg gggﬂtdﬁgpgﬁgﬁeg?aﬁg%ﬁtﬁhghe
reinBR8HeREBBEEheAdY@BE-agERUS Y sot heredesabayge thpobevardge

Jinner nmenber are nopul ded or otherw se ,Egrned as an
dipptegest, thrayot Ghet dkECRATPEdFPEYtt e 1 InRRkf SOPGACHg ERe

out9st %%chg%&%ﬁr Fi dge padergde ?%ebg§a@§69ehaégi%% thus
conp I C y. |

c
onent's requi re assenb n one enbodi nent
avbhdidigs sbaigags pdut heobpresegea pregpersd oporechine with

bR ARSIt tent  (he dlccharge, SBOUE o
integral with the inner member. Advantageously, the
discharge spout and inner member are moulded or otherwise
formed as an integral, single unit which reduces the
manufacturing cost of the cartridge and reduces the number
of components which require assembly.

In one embodiment the discharge spout comprises a
tapered portion. In an alternative embodiment, the discharge
spout comprises a cylindrical portion. In a further optional
variation, the discharge spout comprises a partition
extending at least part way along the length of the
discharge spout. The partition reduces the amount of
spraying and splashing of beverage on discharge.

Preferably, a snap-fit arrangement is provided to
conjoin the outer member and the inner member. Typically,
the snap-fit arrangement comprises co-operating formations

on the inner member and the outer member. A snap-fit
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vari ation, the discharge spout conprises a partition
25 extending at |east part way along the length of the
wale®aloei2ge spout. The partition reduces the anmPCmGBEG04/000272
sprayi ng and spl ashi ng of beverage on discharge.
Preferably, a snap-fit arrangenent is provided to
conjoin the outer nenber and the inner member.
Typically, 30 the snap-fit arrangenent conprises
co-operating formations on the inner nmenber and the
outer nmenber. A snap-fit WD 2004/ 065225 _
aPEANGBRO04/ DR62Idesbaaguanygesenhspealdebud gubtket fethod
ssenbl e_but secure nmethod of conjoining the inner
Oﬁeﬁ%@Foéﬂangqu? rBRBEr Memagy affdgeBhsryherhersnap- fi t
navaangeaBNE1gvoLHs Lhepneed 59£an§éﬂ§ﬁtoév855§rtﬁ%cﬂeed for
adhesives in the interior of the cartridge whic
JWHEF BE ekpeseduch afbebivesaye thgrédtent?r og ?he
| ¥4.4 Lhe er _nenber conprjses. a closed, first.
cg%gggﬁggaﬁhé%gnwgg%o%% BT =% eggihgﬁﬁ?ﬁv?ﬁﬁg?nhﬁgreélents'

menbBrefeoabbinethé ootiber oné@be AFEABRHri B8 04t LBLO8 first
t he di,schar spout .is directed towards the open

eRd :3Hg %ﬂd@ggPs%eﬁgn%r%$%ra%b??eiﬁewiﬁme¥h¢si@m¢écm@@ber
cbYBiAEqt 6 PRENSEELNHemSOH Ohe tOG: PUL €5 MEADES, o Y

[ e
the inlet and outlet are directed to the sane Side o?g

sppet che t ¢ dgetedhtewardowshe heper as¢contgecnd. bR%@(SGd
ans for

' rofile ymchi ne.where piercin
p#%%?nr%]gj{\%ﬁe&??ﬂ%?fg%dl?h%l%%ﬁ%g  EPHPERR, TiE opReR 9gcond
efid oot atls¢ NGhiee pl BaebOFf . theubevies anel HF epdd abhOlet are

machine. Preferably, the outer nenber and inner
digsberd afe thonfarpedidns of Hearcameridased Thistakhows the

r ra T t | ol ni,ng of .the . .

AR e r R I B 00 QLGRS T s ptevcins

meéqesn fdre Dpenimnd-heorimiet hnd Ahofodtketoutet WEAPeSroect
Advant ageausl t he ég%'oining ste can be, done

p , ,
EHdY o SHEET PTG {REVERAGS |RERPI FR i Yhanachine .

Preferably, the outer member and inner member are
conjoined at or near the closed first end of the outer
member. Thus, the conjoining of the inner and outer members
is achieved at a point remote from the open end, or mouth,
of the outer member. Advantageously, the conjoining step
can be done before beverage ingredients are filled into the
cartridge and before sealing of the open end or mouth of the
cartridge. This simplifies the assembly process since the
inner and outer members may first be conjoined to form a
cartridge sub-assembly which may then be transferred to a
filling station on the packing line where the one or more
beverage ingredients are inserted. The filled cartridge is
then sealed, for example, by a laminated sheet which is heat
welded to the open end of the outer member. This assembly

process avoids the difficult task of aligning and keeping in
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cartridge and before sealing of the open end or nouth

of the cartridge. This sinplifies the assenbly
w@r@edmeR2si nce the inner and outer menbers mapCT/iGB2E04/000272

be conjoined to forma 25 cartridge sub-assenbly which

may then be transferred to a filling station on the

packi ng |Iine where the one or nore beverage

ingredients are inserted. The filled cartridge is

then seal ed, for exanple, by a |am nated sheet which

is heat welded to the open end of the outer nenber.
alThinmeass embloyt3d prenbess dwdieds micrdedi fafnide Ulamitredle cfuring

al i gnin d keeping in WO 2004/ 065225
thpc?ﬁ@éz%@ﬁ?@éﬁ??%eP7 al i gnment an outer menber, inner
el rand 131 Rafe AW NGhentis REAMRIE G SkfRirdly

Preferably, the outer nember conprises an inwardly
didiec¢ede ¢ x&emerisirowhildhc i 8 Fecedeieded i @ @hsrodiafalerch®t
of ..5 the discharge. s . Qn .conj Qi ni
e RS R T risari i < s e e 2
tHehnemd¥emetbeaonpri ses a frame having a filter

di sposed t hereupon. Preferably, one_or nore passage
ar & I Pife G TIRACHBITh € Tt 2R S AR SRR 16 70 £ rame

hagzgglgrafa ?gﬁbt%lit Qf: JPRIRGT PMasr I mRIEdRIFe, At or more

er are conjoined. Further, the one or nore
papEssRge S @ ae firefd teiwe e ting thadmnsy amsh exdtasadl g rst

Ly fromthe .fra to.the .closed fi.rst en
ot Wer eGP e (SIS o gy dlter

meR?ESAEeS FRPR daMmwandinhelkd ol tdie nibschaigmges are
spout. In another enbodi nent the inner nmenber further
predmFades deldimitieds i aRE SE e idis dRiegel lspdtom the
£l QAR NG AKILLLOMRY 385 Ak WRARK: Gl on
I'ch,” on ~ asse y of the cartridge, contacts the
Predfesed Ifyi,r stheentheofor2 ndrdee peastagety el ove Waperwarndhyof

totwgerdl'lspe:%re ecﬁtsec Sairogne spout.

In another embodiment the inner member further
comprises a skirt surrounding the discharge spout.
Preferably, the skirt comprises an upper extension which, on
assembly of the cartridge, contacts the closed first end of
the cartridge. An upper rim of the upper extension
preferably, engages a co-operating formation of the outer
member to form a snap-fit arrangement for conjoining the
inner member to the outer member. Typically, the co-
operating formation of the outer member is an inwardly
directed extension.

Preferably, the cartridge is disc-shaped. Optionally,
the cartridge further comprises means for producing a jet of
the beverage, which means comprises an aperture in a
beverage flow path between the inlet and the outlet. The
inlet and/or outlet is preferably covered by a substantially

air- and water-impermeable material prior to the formation,
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preferably, engages a co-operating formation of the

outer nenber to forma snap-fit arrangenent for
W@ 0W0632251g the inner nmenber to the outer mMenmPEr/GB2004/000272

Typically, the co operating formati on of the outer

menber is an inwardly 25 directed extension.

Preferably, the cartridge is disc-shaped. Optionally,

the cartridge further conprises neans for producing a

jet of the beverage, which nmeans conprises an

aperture in a beverage flow path between the inlet
imnge, hefottheetinlBre a3ﬁ1ﬂd’1i etutdrd/ dm el Eeiaritxldge For

preferably covered a substanti al I a and
e i AP iedsite /éDr’? gutgstol s 6 ﬁéeﬁg%ﬁ on, WD

LMHQL@.%%&%/‘ RQY-CB2f0 400024 2p Snda 1Sl 1 @il | el

and/or outl'et in the cartridge. For exanple, t he
1amiinett ea ey oeo ol letp oy velewner-e G Hsy categumsiey &@ird/or inner
r- and rmeabl e I am ate. e may
maﬁ@eﬁol r%%f”}ae d. e&‘l?tméj rhanberrrl gn-drlfyg)rmpﬁ’n%rn
Alrt@f@ﬁrt iafeg f, Oftmﬁ.d,odt@r exciifelre arfd/on Helnepr oapyiene may be

Al ternativel t he out er rrerrber and/ or i nner menber

faprphErom Oﬂe&ﬁaéi 15 @G a@ssl-e pol yner.
Pr efﬁe%'r%b&:}); }° o} d@ﬁ{‘@(@mﬂegr B rhd %aqo%@raera&mg

nmenber ere Is also provided a
meplbgral ity of cartrldges each cartrldge as descri bed

o1 oGREAE O TS5 6 hieh @B Ao8 FraTeal &

caFHidgeed lé&c&h@:a&&ﬂﬂdg@%% l&s&qlb‘édsb@aivet OWMéﬂélﬂa the
1.0 st andard devi ati ons. 15 The present i nvention al so

pegicsvitdes ¥icdd afddédre dneragienroneicad iR Fdvveoafe o
RIS, R D O
cdnmmtmitng:oamutmm f.ar dthendantdr devdtaitdones.

The present invention also provides a cartridge
containing one or more beverage ingredients and being formed
from substantially air- and water-impermeable materials,
sald cartridge comprising an inlet for the introduction of
an agueous medium into the cartridge, and an outlet for a
beverage produced from said one or more beverage
ingredients, wherein said cartridge comprises an outer
member, an inner member inserted in the outer member and
means for producing a jet of the beverage, wherein said
means for producing the jet of the beverage comprises an
aperture in a beverage flow path linking the inlet to the
outlet, characterised in that the aperture is delimited by
an interface between the inner member and the outer member.

The cartridge of the pfesent invention produces a jet
of the beverage which can be used to alter the appearance

and characteristics of the dispensed beverage, by for

example entraining air into the jet of beverage to produce a
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an aqueous nediuminto the cartridge, and an outl et
for a 20 beverage produced fromsaid one or nore
wheosezes . i ngredients, wherein said cartri dper/GB2004/000272
conprises an outer nenber,%9 an inner nenber inserted
in the outer nmenber and neans for producing a jet of
the beverage, wherein said neans for producing the
jet of the beverage conprises an 25 aperture in a
beverage flow path Iinking the inlet to the outlet,
characterised in that the aperture is delimted by an
muilat.enBacefbetmagdn atire bubbéesnenbeheadd sphesedt @everage.
menber. . The cartri dge of the ent i.nventi.qn
TG GRGEELEHS BF L DRESEvorAJE R Pen Hoah o5 LisaFeEgbLed

wight @het ReiaPPEALAREE  s3Beand ehar agher akbh®erohrdhehe
di spensed beverage, by for exanple entraining air into

outke rembef - bBVeﬂég@gt§e§ﬁ§GG@eCQmmemEOG§/@@522@6 inner and

4/.00027 bl
CUERE (ELneneel Be0eras  Th oL PrPEage ST Pha ey Soant |
asbﬁmbnylﬁhel&aﬁaﬁabyuaeseﬁbbadh wbmbohbatnamd the assembly

nponent s hei ng the inner ngn d the
ofnéﬁseparéylégﬁnﬁageagr 2P&1ESRBnen 28Sp00 5 TR S
ad@aﬂlﬂtﬁgéoﬁgn@ﬁr snehighranggther phef grabbwtc QE‘JJv%'n%Q@nO Where
assenbly the manufacture of each conponent and the

veaysenplly tofletrhecear eredgequamnete fopt thiesed zeThins! ilocation

oD B St PUAETL BSOS DS EriT 0GB Mo 1o

ol erances

fofregier edmbohdehe oFi weab@v!e@@@el @no¥0 pafkht hhrmgiht e
t hat produces the jet of beverage and also for the
cargxatager 1of afiﬁétlé@\lﬁer 5&@ PPE&RLP&EN CBRr H6gRitreted

pe9§%ha' Q@La | poaddist LRyt ﬁe fqe@f %&m ganche 1 dinr ecled that

per pendi cu ar to the overall flow path direction such
thbhbbvetbgebempaags DmpacMaldnoa walriface o ftaee cefrtitticige
bef or e be

EhereLy. Ao e orTn LR 3o rE  Ce N PEL e on Mndescribed
ab@%be%h@h|93egﬁshaﬁ aper bienkStion of the aperture is
difficult in injection moulded components. According to the
present invention, this difficulty is overcome by delimiting
the aperture by using the interface between the inner member
and the outer member rather than by forming the entire
aperture in a single component by, for example, a mould pin.

Preferably, one of the inner member or outer member
comprises an opening and the other of the inner member or
outer member comprises an obstruction, wherein on insertion
of the inner member in the outer member, the obstruction
partially obstructs the opening to so delimit the aperture.

Advantageously, it is easier to produce a separate
opening and obstruction which can be brought together to
delimit the aperture. Preferably, the opening comprises an
elongated slot, which may be provided in the inner member.

In this case, the outer member comprises the obstruction.
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difficult in injection noul ded conponents. According

to the present invention, this difficulty is overcone
whygoodebized ti ng the aperture by using the intePdBGB2004/000272

between the inner nenber 200and the outer nenber

rather than by formng the entire aperture in a

singl e conponent by, for exanple, a nould pin.

Preferably, one of the inner nenber or outer menber

conpri ses an opening and the other of the inner nenber

or outer nenber conprises an obstruction, wherein on
phaf@ardblon, 2k dbdtheidtingr deihersdan drheexdidrerigrendierthe

the obstruction partially obstructs the opening to so
oY Mkt Hpertdfite.d mm%g@&& ﬁrﬂéoffe%s ST Bt
1 QA Y150 15 EPRH AL orRRANU NG 13N (RS I GAd Qe e hy can

be brought together to delimt the aperture.
cyPrigfdsriatd y , walle afperiiengiromp meesan B Muaiyat edhe

s| ot i ch may be prqvided in _the inner r :
e LGt es,cl?% ee‘y’%tu‘?récfs on‘gtg}e CoTrpri seec{sjg% h%%?e rct}'é]tilr%jrlflcal
walQ 2004/ 65 2265 REHLE2 0 0H D Mk ieh s ikdh Ryfeftttabdyt et heember
_obstruction conprises an extension of the _outer ,
igrehisefl dy et SRS WHHh I R[S HIP thesliding

fﬂﬂ"ﬁ%ﬁﬁ?ﬁgﬁﬁiwﬁqfiﬁafﬁggﬂ(%%fﬂ(Hfrgﬁék¥%ﬁé¥rﬁgkﬁékﬁ

cylin the 1 nner nmenber. Preferably, the
Ty etaligat ethes |apeExtEndsad a theapracledys bfaygr of 0.4 to
Q%Iinﬂrical wal . In one enbodi nent, the extension of
Othd™Suter menber is a cylindrical extension which is

r ecepMeeh AH 1By Sl Nehrtdfitagd thircHde ethpriddcadt ibddst
of the inner nenber. Typically, the aperture has a
ong ogslafecidmilr ah WiawE £ IFEIR A RHI2 pressure

Jﬁé@{cﬁg{gg éﬁge_fea% :]c(sjf' %éfg&&erwf@fm},seﬁq alsd €38l from

one 1n or ai nmeans for generating a pressure
theductianstoforidian jretimfetbeveraygsyrpmertsdy , into usles adéverage

as{ %nﬁég;ga%ajgré/ loel’:assfma nle balllbrbllgsl .etPrIeSférna%ofyp,ortaﬁeedail, n{eoast
one air inlet is provided in the inner member downstream of
the aperture. The inner member may comprise a discharge
spout defining the outlet. Preferably, the jet of beverage
issuing from the aperture is directed into the discharge
spout where it may impinge a surface of the discharge spout
between issuing from the aperture and exiting the outlet.
Preferably, the surface is a concave wall of the discharge
spout. The concave wall is preferably positioned on an
opposite side of the discharge spout from the aperture.
Preferably, the aperture directs the beverage to flow at an
angle substantially perpendicular to a flow of beverage out
of the outlet. The beverage thus has be to deflected before
it can exit fhe cartridge which results in a slowing of the
beverage, which is desired to prevent splashing in the

receptacle.
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15 as a plurality of small bubbles. Preferably, the at
| east one air inlet is provided in the inner nenber
walowastszeam of  the aperture. The inner menberPEEEB2004/000272
conprise a discharge spoutltidefining the outlet.
Preferably, the jet of beverage issuing fromthe
aperture is directed into the discharge 20 spout where
it may inmpinge a surface of the discharge spout
bet ween i ssuing fromthe aperture and exiting the
?Etle;. hPreferably, the surface is a concave wall of
e.di_scharge pout.. ,The. a I i f
e R
makr eBrtheagpert bee st271Piekdr ablipr theaapemblye wiieneshey
the beverage to flow at an angl e substant.i al
arge PERAURLEECar CO&CE FPSWCWPBQGgFégérsuFO“aPl 2 number

ofOUkLEh — s TRG-thever age theshas cheale detl esteddsetbrien
it can exit the cartridge ich results in a slown

caahothef fleerenvadey, behistleriid igesi ted ngo kpraipemethods 9 The
spl.ashing in _t.he 30 receptacl .20Q4/

AR B0 G30275° FL TR Bomesante of FERS canar Y

adveken N the e wh@rbehe Ay tIdgesasirey uped for
sterilised prior to assenbly when they are separated.

digpeastimg SeipaidrseaEVESRiS&iSned a nunber  of

ST G ARGIA LM 11| OO LS RAMRY St AlakgshilChiith

et Ivel'y be steriliséd usSing known net hods.
tHEhe nrai Iniempeto. Strer idiisstharige cmepnaadgss tp direct the

particul arl advant ageous_f eat ur mg; EE§
dw&&%"i@a&%&% a dﬁescﬁé)r%a?cﬁge gllrcr%i/ e The
diRevel e SSpAdY alfagrs Usidesdiie dieharigsy spowprasying of

integral with 10 the inner_ nenber. The dischar
thepdevesmareand i raado ureiui ddh&4Getr bidikr gﬁejrﬂ"b a
c%é?x%§é¥¥§%fﬁgﬁ§fﬁiﬁ%(%g%er £l sgharge: sRe M dSrom

excessi've splashing or sprayl ng of the beverage and
tHes Almoridef uinid @t ustcdery ddies f IRy example, the
discharge spout can be shaped to reduce the degree of
turbulence imparted to the beverage to avoid unnecessary
reduction in the quantity of bubbles contained in the
beverage. Also advantageously, the cartridge itself
comprises the discharge spout rather than providing a
separate discharge spout in a beverage preparation machine.
Thus, there is no danger of cross-contamination of beverage
types between dispense cycles since each discharge spout is
used only once and then disposed of with the remainder of
the cartridge. Also, preferably, the beverage digcharged
through the discharge spout will not contact the outlet
mechanism of the beverage preparation machine thus avoiding
soiling of the beverage preparation machine. Advantageously,

the discharge spout and inner member are moulded or

otherwise formed as an integral, single unit which reduces
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characteristics of the beverage as it is transferred

from1l5 the cartridge into the receptacle. For
wexanapbe2s t he di scharge spout can be shaped tpBCT/6Ba@a/000272

the degree of turbul ence ilgparted to the beverage to

avoi d unnecessary reduction in the quantity of

bubbl es contained in the beverage. Al so

advant ageously, the cartridge itself 20 conprises the

di scharge spout rather than providing a separate

di scharge spout in a beverage preparation machine.

tHO Ugand hef 8+ Snd oSN asf le CdDSSr i ateDcdd the
beverage types between di spense cycles since each

mgileshfhecampernentss wiskdh orpquigic R Hen di sposed
fou . .
o er st fe o i e e 6B 1Rl thhe outer

meshhlseh argd/ s olinatt | themiodr caord adrridt®, afitbt edxammlid ant som
of the heverage preparatijon machi ne thus avoidjn
o QBHToRY 4 BV g ST O TR pes bl odegradable
ageously, the discharge spout and inner nenber
are moul ded or 30 otherwi se formed as an integral,
si ngie wireseibi clnverucws AGQRM40BEXR 5 cartridge

PCT/ GB2004/ 000272 12 .t he manufacturin S f
T 00 G Fediees AR R Mhed daf bl fommea
EF@h W Uiss aaseldl Vv £ref eablwatdhel mpgdmdglges iaterials, the
di sc-shaped. The outer nenber and/or inner nenber are

CHIGrivedEe fRTREETDIS, 2 fFURT PR prasi atRingpehe one or
& thd-fge, yingr@f@n@é a il qdegradapl.e.  AOLYABE:nd he

present invention also provides a cartridge
ploors ity nof oheler aweetbeaerzge g riadi eedscaihen bef ngn

f d_f bstantial ly air- and water-j bl
2GHTRHT 10RO AP (T R G G B ROREaH Rentt
OO A1 AP ¥ R8s OfEr O bW 16 18 B S - d D OF 186th B , oridIeor

conpartnment conprising a plurality of inlet apertures
NGER RFETIFG oHFESDIEDFS arivherein at least a proportion of

the inlet apertures are out of alignment with the outlet
apertures such that at least a proportion of the agueous
medium entering the compartment through the inlet apertures
is forced to circulate within the compartment before exiting
the compartment through the outlet apertures characterised
in that the inlet apertures are arranged around the
periphery of the compartment.

Advantageously, the cartridge of the present invention
comprises inlet apertures and outlet apertures at least a
proportion of which are out of alignment. This ensures that
the aqueous medium which enters the compartment containing
the beverage ingredients cannot pass directly from the inlet
apertures to the outlet apertures. Instead the aqueous
medium is constrained to circulate in the compartment before
exiting via the outlet apertures. This increases the degree

of mixing of the agqueous medium and the beverage ingredients
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aqueous nmediuminto the conpartnent and a plurality of
outl et apertures for a beverage produced fromthe one
wo@r001H6370F € beverage i ngredi ents, wherein at |PREBEGBa004/000272
proportion of the inlet apértures are out of
alignment wth the outlet apertures such that at
| east a proportion of the aqueous nediumentering the
conpartnent through the inlet apertures is forced to
circulate wthin the conpartnment before exiting 20 the
conpartnment through the outlet apertures characterised
siidtd Rt dehedirhat, anar tdyres oML & dRgedaeuRd itheedients
peri phery of the conpartnment. Advantageously, the
ire A (CRFPGT ARG SIESBRTE STh et |a&me%rﬁﬁd§e§n ifflat path.
aperd ur t ertur i E;ﬁé
pfor%étlﬁ%r? oS’ %lécﬁh&?eg o%léx%ﬁ‘u% | gn i's nascuerdes
arddaid thhe acgueeurs med mnMpkxdryenMeidzia@]qonpﬂfd reritlet

contalnln e beverage gredi ents cagnnot pass
AR, oo hoERE S etha o et o G s ffapar tment
ré’l%@ﬁt’\}g% tstiead it hpAquels TRAIdHRIe: GRstdtdiethay be
to circulate in the conpartnment before 30 exiting via

eduie spRdest agsarcurds CRiity s ofr ddsesanpardetpide Rsful-

m xin the oy
Sp|‘—’1ncglrn |Og;1tts %4/%%%@& %%%8%% %Ogé%ﬁl C%Lef since 7"
f s siattdaldnt salilcparitdions tife tduenpaaveteage vnigredirentisies

in the conpartnent encounter the aqueous nmediumflo
moa%ﬁ won%mv%% 9initdte HeanREss Tmgr e ents an

fAround the conpartnent periphery.
refera Iy, the outlet 5 apertures are |ocated
t owanmst egradant, r e hef ctatxe:nﬁ@igsarctqmnisaseli%atﬁwelq oirtliwe

I The out |
A I e

pIEq;thld-e<§paCI ng of the inlet and outlet apertures
provi des nore even flow characteristics within the

conpaahfRe Whi Ao tdEsIgr aRTReE iIcGiRs i3 teht! hisd gt
ap‘gr&f}eeée\ﬁ’{ W 'é?ngfo%tf?é}fts, aj'q%utlet -apertures are

provided.

Preferably, unequal numbers of inlet apertures and
outlet apertures are provided.

Preferably, the number of inlet apertures and outlet

apertures are given by the formula:

where

X; = the number of inlet apertures

Xo = the number of outlet apertures

(@]
il

the set of integers not including 0 or n¥X;

3
1l

any integer.
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aqueous nedium Preferably, the cartridge conprises 3

to 10 inlet apertures. In one enbodinent, 4 inlet
wapenes2es are provided. 15 Preferably, the ceeT/GBadgae/000272

conprises 3 to 10 outlet 4apertures. In one

enmbodi nent, 5 outlet apertures are provided.

Pref erably, unequal nunbers of inlet apertures and

outl et apertures are provided. 20 Preferably, the

nunber of inlet apertures and outlet apertures are

given by the fornmula: Xa = Xi + C 25 where Xi = the

nunhedvHft 44 Qs BPErdnl esumber o the sinhrirafrautde

apertures = the set of integers not including O or
oybdet FWerEurgy duR cgErSeB JOUAigEs x5 the above formula.

/ 0 7 4 t . :
T ot dpertres an S AR il e G e 1o
dasc-osithpe tand hehalbowertfuranllare ekhiis- daqeat tamulbat | yhe

advant ageous where the cartridge is disc-shaped and.
AXHE HBTE Utos e e T2 PIRARF SR DU (HE % o L 6 e the
cohpdfeitd dHSHREESSH Jgd CHANSIG Q1P| dhal ifiied Mpertures
conponents of the cartridge containing the inlet
apereiiels apautwind atunigy tagssely i ngihasdssmy yche mutual

T EITHE B or o TG i S s Ch iSO Bt 15 £
ieDef talbescwtdd el adit ndt It graentil IFdse exanpb e,

with four inlet apertures and five _outlet apertures,_,
2 IR g BRSSPI (1108 Sotpbsstife TRETGITGh T e
ot B OfY6e AL AREIT Ui M thndn QUd&] Aperd Ubossible to
align more than one inlet aperture with an outlet aperture
whatever the alignment of the components containing the
inlet and outlet apertures. This results in a much faster
and simbler assembly procedure. Alternatively, the cartridge
may contain equal numbers of inlet apertures and outlet
apertures, but their spacing may be arranged to ensure that
at least a proportion of the inlets and outlets are not
aligned.

Typically, the inlet apertures are provided in an outer
member of the cartridge and the outlet apertures are
provided in an inner member of the cartridge. Preferably,
the inner member comprises a discharge spout communicating
with the outlet apertures.

In a preferred embodiment, the cartridge is disc-
shaped. Preferably, the flow of aqueous medium through the
inlet apertures into the compartment is directed radially
inwards towards a centre of the cartridge.

The cartridge finds particular application with

beverage ingredients in the form of viscous liquids or gels.

In one application a liquid chocolate ingredient is
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what ever the alignnment of the conmponents containing
the inlet and outlet apertures. This results in a
woreh/o6R3i er 15 and sinpl er assenbly procedur ePCT/GB2004/000272

Alternatively, the cartridd® nay contain equa

nunbers of inlet apertures and outlet apertures, but
their spacing nay be arranged to ensure that at |east

a proportion of the inlets and outlets are not

aligned. 20 Typically, the inlet apertures are

provided in an outer nenber of the cartridge and-the

coRithlieldaper theesadhe i deleovi ¢adn B 30 sicbRet YT &etffeen
the cartridge. Preferably, the inner nmenber conprises

178 0dpsehaP§émEgoat @émmtcétev@gra\mum fhe bgtween 5000 and
10%% ur gg. 529, éﬁd pftf% %fac%‘iv%”’%%ﬁl BN Ge %h/eB‘“r%EJ 1,98,

I sc- shape Preferably, the aqueous
anm&@emnappﬂdughlbhe11qnhétc@ﬁéééUﬂ@Scbntalmbd in the

rt ment dlrected radl%lly i nwar.ds towards
caEBRRPE o MhECar URFAGELEThE o RPEIFRTe 'P) ARG 2000nPa at

amPAkhitCuhar paRRkkaakiooRnd B o3Qrhever age inAghedicert $dfFee
the formof viscous liquids or gels. |n one

hagppl Learilomoadifisqdiededhodobatweengt@dpadt 70$ -WO

200 5 / [Q00Q27 1 nt ai.n n_t

20044855223, SBRQULA000 02 5, L SLRC " U8 oo

11&&Qan8a gélanbnebmpueﬁeemakuhg afid thet weaetred@@n@samndth the
10000mPa at 0OC and a refractive solids of 67 Brix +3.

aquRougnBEREFMaFBR P&t PoRFFdGHd2E0PFOR LR - c dit BRAEG AT,
inf B85 GaGLE daRcliibh suehsgoshl.gl chebuesn Z0qapd

mPa at anbient a bet ween 80 and 5000nPa at
quwnéﬂe CheaCQﬁféenkhag dheotlallesokidshkevalt lef bétm@en
di.ents,

a3t TdBs 80 PR Tatr QeroSTHEGRR: Blo hEx Ry oRicHG  The
chiangeedi eﬂtaﬁ wOm bheeli@iggueouswnedstiipteafeb€law path for
thga;g%ggkgggpggggggg kgdg%&tb%gtﬁrw1ll tend to flow along
the channels rather than through the remaining, undissolved,
viscous ingredient in the compartment. The cartridge of the
present invention largely solves this problem by forcing the
aqueous medium to recirculate within the compartment which
acts to not only dissolve a greater proportion of the
ingredients but also to create turbulence within the
compartment which improves mixing of the remaining
ingredient which in turn prevents the creation or
maintenance of low resistance flow paths linking the inlet
apertures to the outlet apertures.

The outer member and/or inner member may be formed from
polypropylene and may be formed by injection moulding. In
one embodiment the outer member and/or inner member are
formed from a biodegradable polymer.

The present invention also provides a cartridge

containing one or more beverage ingredients and being formed
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in cartridges containing such products channels can be
quickly created linking the inlet to the outlet of the

W@ 2004/0652g® due to | ocal dissolution of the i ngpemGBRG04/000272
The channels then forma nelatively |ow resistance
flow path for 15 the renai ni ng agueous mnedi um whi ch
wll tend to flow along the channels rather than
t hrough the remai ni ng, undi ssolved, viscous
ingredient in the conpartnent. The cartridge of the
present invention |argely solves this problem by

£AH KB HhR 1 AQULUS MR UM LR M SaidGcRlA eMdafidY it1es, the
conmpart nent whi ch 20 acts to not only dissolve a

cagrtagidsre prooporising o hvden mamidgive stef ipgncalas ¢hayage
cl'f:arnﬁ?ére J.tryrmﬁ'ﬁ.lc%pciesf \@ttﬁﬂjerzi tl:lﬂlll(:“e Revet-bliaial { b\@fle%geh .
I nproves m Xi ng 'of the remalining 1 ngred ent which in
irtgradiprave gl tdie icreat ineinberr hapiinice parte dfadgew spout
resji stance flow paths linking the inlet 25 apertures
Lqrginee gutqut! Shperrucdd e O&thé‘rveﬁ’ér?@erfoé”ﬁgi/dg H9Fherhe

or B HE nd Y &%éﬁg@qr@f@gie@prr&wa%%ﬁ%m B&at the

formed by injectiion nmoulding. I'n one enbodi nent the
imarememrdrert e ¢r lioagebarariver memerf.or med from a

bioqﬁ%{ada |.e polyner. 30 _The present .i.nvention also
or o Bt He cheo R g Ve o RerEiag

robigte it iand fori @Y SRt MBRROHARER229n particular
PCT/ GB2004/ 000272 16 from substantially air- and

Rt e TRaReab O TRt & 1aest-haqe inga e WA iRy’

cHA QULES ﬁ*@ﬂé@é@%.%éﬂéyf¥¥iy'%ﬁ ?bﬁ?lé@gi loads
Is store e one or nore beverage~ ingredients and an

dumingy umnberTHiayiald covsditdeh arege: rSpiget £ foer misegl dm a
outlet for outfl.ow of beverage fornmed fromthe one .o

o e PG A T AP CHaFA CBEDSEH 3 15 s i doe o

a 0 dBRRY TRl ra droads Reamidd@ iMBe i sh@ise cycle.
cartridge of the present invention provides a

This is turn reduces the likelihood that the cartridge will

fail when it is internally pressurised. In addition the

application of the compressive load to the cartridge ensures

that the components of the cartridge are held firmly and

precisely in place.

Preferably, the inner member and outer member are
separate components which are conjoined during assembly of
the cartridge.

Preferably, the cartridge further comprises a filter
conjoined to the inner member.

Preferably, the inner member forms a load-bearing
member of sufficient rigidity such that the cartridge can
withstand a compressive load of greater than 130N. More
preferably, the load-bearing member is of sufficient
rigidity such that the cartridge can withstand a compressive

force of greater than 200N. Preferably, the load-bearing

member is of sufficient rigidity such that the load-bearing
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robust nechani sm for di spensing beverages. In

particular 10 the inner nenber forns a | oad-bearing
woreovb®ess224i ch all ows the cartridge to w thstanBCT/GB2004/000272

rel atively high conpressivd7l oads during use. This

allows the cartridge to be used in a beverage

preparati on machi ne which subjects the cartridge to a

conpressive |load prior to comrenci ng a di spense cycle.

15 This is turn reduces the |ikelihood that the

cartridge wll fail when it is internally

mdHISSS W $ 6 + hB: 2ddli 4 | Qb NS o ARD! £ £ALd O Afrddi€er than
conpressive load to the cartridge ensures hat the

1¥@fmponents of the cartridge are held firmy and
precisely in place. 20 .Preferabl the i nngr_ne [
bra Brle inbeftien? g e ot Gt e
pEDBADEIET I | ADE @ssetdey1 f tidecedt Meler and/or inner
Preferably, the_ cartridge further conprises a filter

TG W LRTTHE FFRMRIA g Rk R BANSE - t he

I NN = I é%

suf fellg%l ent #?(é?%ﬁya%}lﬁéc)ﬁﬂ%xﬁ%? n;l e ecf;\?t ri d@géecsanthe
dim¢lst@adspoeconprissi diestlvadof sgreat servdantd 3dNrect the
. Mor.e r ef.er abl t he | oad- bear.i ng nenber is of
R D TP HRSR 13 EUch TP T aT i dhe Rafp- The
A ISt P s Bo GO NPF 858 Ve 3 & DF € 65 9f 2@ By €6 t HioPa 20N, of

Preferably, the |oad-bearin menber is of sufficlent

the greNeraguchnd hes aheo | bl ak mAINS P/ Ues 205w
04/ 0002 '
Cfagéé?gfplé%l(?%r%% %%gggr%g%%g%géz%vﬂégg%\l. Hsferred from

conpr essive n one
t lesrboatt tiehdig e hentainelie mesdeptacld orfed dxample, the

SPORLSBene. ALSnicely.. the guter, menber, ondpr
t%ﬂ@ﬂce Adveat 2e oUS | the thS d AL 1B NDRS I € AR d SE€Ssary
reduction in the quantity of bubbles contained in the
beverage.

Preferably, the inner member and discharge spout are
formed as one piece.

The present invention also provides a cartridge
containing one or more beverage ingredients and being formed
from substantially air- and water-impermeable materials, the
cartridge comprising a housing having a closed first end and
an open second end, the housing defining a storage chamber
in which is stored the one or more beverage ingredients,
wherein the open second end of the housing is sealed by a
1lid, characterised by the cartridge further comprising a
load-bearing member spanning between the closed first end of
the housing and the 1lid.

Preferably, the load-bearing member comprises a
discharge spout forming an outlet for outflow of beverage

formed from the one or more beverage ingredients.
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di scharge spout. The di scharge spout serves to direct
the discharged beverage into a receptacle such as a
wa@w4/0d3225 di scharge spout avoi ds excessi ve spPeEbBBa@4/000272

or spraying of 10 the beven&ge and is also useful in
adjusting the flow characteristics of the beverage as

it is transferred from the cartridge into the

receptacle. For exanple, the discharge spout can be
shaped to reduce the degree of turbulence inparted to
the beverage to avoid unnecessary 15 reduction in the

gquand.i b al ] \v.er
RN AL d e BEcen 2t o
nda nedeast wneo i tdoe. catter jpiges.ent i nvention al so

provi des a . cartr.id 20_contai nin ne or_ nore o

bev ST g Gt o- S BT IgS R (1ot Sufficient
r%ﬁﬁ@‘té&iﬂ Vet -t R0yt e addperdeail es i erd admpressive

the cartridge conprising a housing having a cl osed ,
1dad sif eywkaiel @mopkitNeditie arklierrbhousiiy Lload-bearing

fad s _ 6rie e LT
nSILE 09 B SLOF AGe: EhaTbEL. o1 WD Uit SlOLELARE Q05 can

€ beverage ingr rein the
whteth® gl @dmphesdhDusi figrds cealwshtrr achdn 00N,

h terised by th trid f h i Si
YRR | g oA BRI SRR erF (Ho TLOSGH 771 st
rf%f;d ey d:hven howisi n@hénﬁoi@ﬁoéi@ingr@n%@@ Yan tdechstand a

- bear i ng menber conprises a di scharge spout
chpreswi-an Dotdetof ogreatdt dvirat blMerage formed from

the one or nore beverage i redi ents 200 6 5
PCT/ GBS GO0 D00 75V T4 P e a%l%r,o‘f%dee%/%dg%éé‘?}%g
cHBIDBIinS RS LUnGte Wevéredde aimptddtefs tded being formed

cartridge. Preferably, the |oad-bearing menber is of
£5om foehepant +a bl vi 23T s R0 Wit S hERAFTF e Barerials, the

ca@éi¥ﬁ§gmkéhﬁPf@{§§Séﬂeouter member defining a storage
chamber in which is stored the one or more beverage
ingredients, an inner member having a discharge spout
forming an outlet for outflow of beverage formed from the
one or more beverage ingredients, and a filter disposed
between the storage chamber and the discharge spout,
characterised in that the inner member and filter are
conjoined in one operation to the outer member by means of
at ‘least one weld.

Advantageously, the cartridge of the present invention
can be assembled in a reliable manner with minimal manual
handling of the components. In addition, the outer wmember,
inner member and filter can be assembled first as a sub-
assembly and then easily transported without risk of
dislodging the filter. This enables the outer member, inner
member and filter to be assembled at a different site from

that where filling and sealing of the cartridge takes place.
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5 | oad of greater than 130N. Mdre preferably, the
| oad- bearing nenber is of sufficient rigidity such

w0 b@i/0642e5 cartri dge can w thstand a conpr essi PET/GBR@a/000272

of greater than 200N. Preflerably, the | oad-bearing
menber is of sufficient rigidity such that the

| oad- beari ng nenber can withstand a 10 conpressive
force of greater than 130N. The present invention also
provides a cartridge containing one or nore beverage
i ngredients and being formed from substantially air-

and med RsrdipeS NEed| Sutet efdrbsr Hde aadpeniige for
conprjsing an outer nenber defining a storage 15
PRI | TRSWT P dde sEorBR havkpee Bt T el heseragRoer and

fif@éfdéf@téorbﬁﬁﬁ eo &u i Hi seharge. SppPithot e
ormng an o et for outflow o everage fornmed from
ftére tlomeomenimy e beverage ingredients, and a filter

di spose ween the stora chanber and t.he .

i SRE G obin it CRararaRr S TR Tharo e | ARd Tilce
arEenbery,pnd filter are conjoined in one operation to

the outer nenber by neans of at |east one weld.

Advarefpiously, the wokdriggeiitaniel pkbgert TFRYRAL i on
can Px? &'S%e%%cgéjirhgn@ rehl apl e rapaes w1y o OBl nember
a an

manu I'ng of e conponents. In addition,
atdeodub bistrbrdeatat énhel s nenbethantk fldder cae beld is an

assenbl ed first as sup- assenbly and then easily
u%?%ﬁ@ﬁﬁﬁ?%%ﬁ¥ﬁﬁ?ﬁ%?g}W§%dof di sl odging the filter.

Thi spenahl esxihs1 QUt ehe MBRREF , md SF cHRIBEEcANE frame and
filter to be assenbled at a different site from 30

théaat whesst fone | wgldnis statmed) Punder cre¥iplageyt akegald
| ace. WO 2004/ 065225 P 04/
BT o By Vehe U R EnBar nal h BeCRrgTr Brom che

. e ne as ah openi n
SBEERSS | digatiber sbohaget kimnbieroudihetled nf 1 heet nnereferably,

menber and filter are conioined to the outer nenber
the ErypRccomppizes a plurality of webs extending upwardly

from the frame towards a closed first end of the outer
member to define one or more passages between the frame and
the closed first end of the outer member and wherein welds
are formed between the webs and the closed first end of the
outer member.

The present invention also provides a method of
manufacturing a cartridge containing one or more beverage
ingredients and being formed from substantially air- and
water-impermeable materials, the cartridge comprising an
outer member defining a storage chamber in which is stored
the one or more beverage ingredients, an inner member having
a discharge spout forming an outlet for outflow of beverage
formed from the one or more beverage ingredients, and a
filter, characterised by the method comprising conjoining
the inner member and the filter in one step to the outer

member by means of at least one welding step.
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fromthe opening. 5 Preferably, the inner nenber,

outer nmenber and filter are annular. Preferably, the
wowdod/osr2subst antially circular. In one enbodi PENGB2M60AM00272

i nner menber and outer nen3ér are of plastics

materials and the at |east one weld is an 10

ultrasonically-fornmed weld. In one exanple, the inner

menber conprises a frane and the at |east one weld is

formed round a periphery of said franme. This weld

prevents outfl ow of beverage fromthe storage chanber

ot her-clrkarpt r oual thedhihyt etepPrefl efabhyrakontite welding.
frame conprises a plurality of webs éxtending upwardly

f r ofireiferpbdie thrareshedcifogstieli conpsigest foraiog ér
nb t
flgggngkgggn%f&éﬂg gQ%H%Firs %%%?%eﬁe %ﬁeq%neqemember

| 0S€
andnd ivkerei n wel ds are forned bet ween t he webs and the

closed first end of the 20 outer nenber. The present

i nvEFEtERaRLYo Sy MEesos ﬁ@%ﬁ&&roﬁomﬁ&ﬁﬁﬁéafw“ﬁxj@aa

se%%&%?h%gﬁlﬁgnﬁéh%'B&oﬁ%@ QheMbe beyrrage ah@QEQQ%%&t%t or
d being tornmed fromsubstantially air- and

newat@ha dpecimeake spatgr.i al s, the cartridge conprising

R R e A L e e LS

usleﬁln eler@anbers hawnRgang @askhgege c&mutmfe@f msra@hm or
outl et for outflow of beverage fornmed fromthe one or
reﬁ@@éaﬁé@ewﬁg§hlﬁ@Pé@#@ﬁt§neaﬁ§ HOER| PeVereRgr deeamcseqts

h 0 LS N 0 | | I _
oo et RSP ETESE | erEneeer s ls Ry of o o ke
gydneanﬁlemﬁbab | east one wel ding step. WO 2004/065225

ESTE- ?%%g%%g |8|nghgr%&%%%%Eyln%gﬁt@%kd%% t%&%% 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 soluble. Examples include roast and ground
coffee, leaf tea, powdered chocolate and soup, ligquid milk-
based beverages and concentrated fruit juices.

The present invention also provides a cartridge
containing one or more beverage ingredients and being formed
from substantially air- and water-impermeable materials, the
cartridge comprising an inlet for the introduction of an
aqueous medium into the cartridge and an outlet for
discharge of a beverage produced from the one or more
beverage ingredients, characterised in that the cartridge
comprises an outer member and an inner member conjoined on
assembly with the outer member, the inner member defining

the outlet of the cartridge, wherein a snap-£fit arrangement
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Preferably, the nmethod further conprises formng a

first welding [ine around a periphery of the inner
woreobess22and filter. 5 Preferably, the nmethod Par/GBer04/000272

conprises formng a secondiwel ding |ine around the

i nner nmenber and filter at or near the discharge

spout. It will be understood that by the term

“cartridge" as used herein is neant any package,

cont ai ner, sachet or 10 receptacle which contains one

or nore beverage ingredients in the manner descri bed.

isThR-BAIddd 498 3B 38 Tl Guit8Mended Gl dHLXideS member
The cartridge of the present invention contains one or
onrEss ot arfe thegraeditenitdgesui tabl e for the fornmation
of 15 verage uct. The beverage product_ Ix
be,q?%ﬁ %%g%ﬁﬁéﬁé 5ﬁ£qb é%ﬁ%%ﬁ?tt%§¥e(:%§ﬁﬂé§2§%§ygg
asdainbl-dmsed haver age n idaeigadierg gnddingl b averaagenember
i ngredi ents may be powdered, ground, |eaf-based or
ang gdied .outRE B‘Lﬁf@re&ge B dredie MePaRaF© FOMREEHS &g the

. | i .
1Rkl Ry d@%ﬁgﬂéﬁoco JPasle %ﬁrc%ﬁ%lg{é&,‘?flr{(%%sembly

eaf tea, ate and soup, liquid mlk-
byb &s eth dyevairta gesraangkneoric diiter atsedh faatiurg yfcescliTmpmponent

LS AR S o BLO R RiFSl i e pis 10
pararimRd a FpraErsdadd 1ih ade @i iRy dfmefdeatdfeant

~materjials, the 25 cartridge conprising an inlet for,
inveantinng otheus ofef e ldgieder arsfisumtsndesif@ble since

R t I SC ; hev
PSRN A U Ry UREIONOR R e R0RG by
thehamecteid e bd twedmtt Heh et malger corprilsesirarer member.

med@fd iy, ddie Uidiaty ¥e theGantdddgsi MILidEtmbly when
snap-fit arrangenment WO 2004/ 065225 PCT/ GB2004/ 000272
they are separated. Once the components are snap-fitted
together a number of small-apertured, tortuous pathways are
created which cannot effectively be sterilised using known
methods. The ability to sterilise the components is a
particularly advantageous feature where the cartridges are
used for dispensing dairy-based beverages. A snap-fit
arrangement provides a qﬁick to assemble but secure method
of conjoining the inner 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.
Typically, the snap-fit arrangement comprises co-
operating formations on the inner member and the outer
member. Preferably, the outer member comprises a closed
first end and an open second end, wherein with the inner

member snap-fitted to the outer member the outlet of the

inner member is directed towards the open second end. Also
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21 is provided to conjoin the outer nenber and the

i nner nmenber on assenbly of the cartridge. The
W@ 204/0652g®8 of the present invention is easily PCT/GB2004/000272

assenbled wth the main conrponents being the inner

menber 5 and the outer nmenber. By using separate

conponents for the inner and outer nenbers which are

then conjoined on assenbly by a snap-fit arrangenent

t he manuf acture of each conponent and the assenbly of

the cartridge can be optimsed. This is particularly

ad ous,. Ln. "cartrid f e t
PPV SRS R ot by STl e B PRl opdp gocons
effln6e” theotiexer agebélowrpas hthdr ongbt t Ardcantiedgeres

defined by the interface between the quter nber . and
dfﬁ%CF%ﬁeFonﬁﬁﬁe??melﬁlﬁﬁd?ﬁiB%etﬁ%rEB %ﬁentggb? ﬁ%@ows the
chPPEIaEPST pandsLhe: QUL 81 ow IBPDET 1 BBY . AR BeCRBbk¥ Beercing

sterilised prior to assenbly when 15 they are .
nsepar Avedfotntrgt hbeconponeand ahe swbpetit ivduse, project

toget her_a.nunber of .spall-apertured, tortuous .
EEatieg C"4F 6 PLrRa. 2h WP cRORSRidT BFFRSrrber) pachine.

st er ptésedabiiyNgtkaovtePehbOESr dhe abhéityeihber are snap-

sterilise the conponents is a particularlg
fhEvant hgaehscreabuPE WARFethRectaredi d4kstaprd 26 hLRegouter

nbfbefl! SBRNS! NOndaLbys Benehy PeY CLAGC nn b SOAR bhiter members
arrangenent " provi des”a qU|%k to assen%le but secure
igetbondevefi ebnpopning téecotanéromenberopad entler or mouth,

er. Advantageously, the snap-fit, arrangenent. .
oDy BhasorRE nenterer  hiatlEesBeRlY. cofn BARESEbLing step
chhRepkNi8htOhe@brbBe2brsg6t ihggedVBhED Wikl Fhe1e8posed the
to the beverage ingredients. fT'{ﬁlcally, the snap-fit
a

carrahgefeandcbrpprseseedingpe AgoPeinalfoAs BRUFReof the
céPFggdﬁéqbe&hggds'H@l?f&gg tHE”QS%emﬁi§f§%89E§s E@ﬁce the
outer ber "conpr i [ e an

np es a cl osed rst an open
ispeondnéndutebemembewst hayyh8iranebe3Bnaprbétted together to

fgggpéfégéggiégetggbggégémgfgbgﬁiéﬂemggtLﬁgnOLetg%ansferred
to a filling station on the packing line where the one or
more beverage ingredients are inserted. The filled
cartridge is then sealed, for example, by a laminated sheet
which is heat welded to the open end of the outer member.
This assembly process avoids the difficult task of aligning
and keeping in alignment an outer member, inner member and
laminate during the heat-welding step.

Advantageously, the snap-fit between the inner member
and the outer member forms a water-tight seal.

In one embodiment the inner member further comprises a
skirt surrounding the outlet, the skirt comprising an upper
extension having an upper rim which engages, on assembly of
the cartridge, a co-operating formation of the outer member
to. form the snap-fit arrangement for conjoining the inner

member to the outer member. Typically, the co-operating
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i nner nmenber is directed towards the open second end.
Al so WD 2004/ 065225 PCT/ GB2004/ 000272 22 preferably,
wo b@4iosd2et i s directed towards the open secondPCEGB2@H/000272
the outer nenber. Thus the2Bnlet and outlet are
directed to the sane side of the cartridge. This
allows the cartridge to be used in a lowprofile
machi ne where piercing 5 neans for form ng the inlet
and the outlet, in use, project froma single plane
of the beverage preparation machine. Preferably, the

FoRHLeR cREBe hand -rRer paber at—ﬁ §RaR i :yt %qxtﬁe%%%tgrer

at or near the closed first end of the ou
eXIﬁ@§}0nhe con10|n|ng of the inner and outer nenbers

10 i nt renmote from.the o

oubR SR E o St R e r= S RRvanrageoasr, B nevarald
di&@aﬁeﬁiékté@sibapwhﬁéh he dereiketione aep@b&g&al end of

ingredients are filled into the <cartridge and before

I » 1 ] 0
thee gllﬁﬁb‘aéﬂet RECHHe RTe RETGPIRATEH O6f thRe OUELHt Fiegper and

theni $nsk-MRkibkes the assenbly process since the 15
|nﬁeP agg outer menbers may first be snap-fitted

togéﬂhentﬁgeoﬁsﬂunatharunnégemsmbeassempkyswhlahddapharge
rred to i ng staﬁlon on

ERRERi ng P! ASSRABFE% AESHhe BF VoRoFe BeTEFsgehe diacharged

bel/Bgagdi Qﬁt& ar eecegertad. shbha hisl bedupcarhel d9@chsrge
then seal ed, for exanple, by a |am nated sheet 20
SP@HECRVPS dRe gKCREEATE ﬁ@lﬁﬁélaaeﬁreﬁﬁréV1ﬂﬁe06utéﬁ beverage

anHe eégsoTﬂgéfaisﬁﬂbg&QBEQSE tﬁgorggwtgﬁgg %#g%lcs of

al 'gni ng eepi ng 1'n ali gnmen
th&ebbeeragenas fenter tandsfearedafeoducthegcklteridge into

heat - wel di ste Advant ageously, the snap-fit
thRof REERCRRLET nROF REABEIS . 258nHH BRBAGERePDRBIDERD b

shbpEABLa 9@Ha5ettaatdégéée bR eaﬁbsmeaeénﬁﬂbakhédleeeEhe
nenber further conpriSes a skirt surrounding the

beygrpge, tehavekfr unperpeesirgradugppen iextbeshuantity of

buDBYLDI-EN UPRER tLm ph §h.gngages,; 90 a8seMbly 9oy, the

cartridge itself comprises the discharge spout rather than
providing a separate discharge spout in a beverage
preparation machine. Thus, there is no danger of cross-
contamination of beverage types between dispense cycles
since each discharge spout is used only once and then
disposed of with the remainder of the cartridge. Also,
preferably, the beverage discharged through the discharge
spout will not contact the outlet mechanism of the beverage
preparation machine thus avoiding soiling of the beverage
preparation machine. Preferably, the discharge spout is
integral with the inner member. Advantageously, the
discharge spout and inner member are moulded or otherwise
formed as an integral, single unit which reduces the
manufacturing cost of the cartridge and reduces the number

of components which require assembly.
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the cartridge, a co-operating formation of the outer
menber 30 to formthe snap-fit arrangenent for
W@ 0W0632251g the i nner rmenber to the outer mMenmPEr/GB2004/000272
Typically, the co-operati ng4\WO 2004/ 065225
PCT/ GB2004/ 000272 23 formation of the outer nmenber is
an inwardly directed extension. Preferably, the outer
menber conprises an inwardly directed extension which
is received in a proximal end of 5 the discharge
spout on conjoining of the outer nenber and the inner
menmper . Advant agequsl the i Iy
i scfiaPBE SpBaE Shhe tHrS AR B8 I 00 a6 varPr o g sct
tabbeed pohangad rhewer afjecirAbeiaer esbptiavketsutheadigcharge
cup. The di scharge_10 spout avoids ex&essi e E Iashigg al
spotts SPAPEAGEET 2t RELBBFELEGe PRREPE-a §oau§EF Stpoptron
vaddlatbhio chle ghLachar aphati shipsigbs bhpabeyenage as

is transferre romthe cartridge into the

exteceinacke. 1Eastepampl @ayt héodoscher denghsuPicifiche

.Shaped to reduce,the _degree_of t.urbul e.l t to
dHﬁ%?afgebénggge ts 395& t&ﬁﬁe%@?&ﬁ?é ?g ugbggﬁki%%the
S48t uref sphubbliey egnbaiveedgenchhdibeherage. Al so

advantageousF&, the cartrjdge itself %%ﬁprises &he 11

di s@rafgradiout thet Fertmisee peofidcngaPs8par P& 1onally,

di schar ' i PAr &k O WRekIiNg a jet of
e e e S e, B o of
t Hee teragadey pes ket weemsdicsppnsieesy enegpedithie® daci

beglenattn S PR Rb oot (R CAEE dGe LREs GULIRE e
oV ES efAh g Jrevierrge ridngdiarged fditeudgh fidre example,

di scharge spout will not contact the outlet nechanism
frgfm toed ipesvoaryd@ae25 preparati on nmachi ne thus avoi di ng

soi Iing,of £ qﬁo}?@.\ﬁ 38, . Arenr AN JIRC Nepper” and
Pr effé} gﬁhey e i ghar ge ?pout S
“lower” and equivalents will be used to describe the
relational positioning of features of the invention. The
terms “upper” and “lower” and equivalents should be
understood to refer to the cartridge (or other components)
in its normal orientation for insertion into a beverage
preparation machine and subsequent dispensing as shown, for
example, in Figure 4. In particular, “upper” and “lower”
refer, respectively, to relative positions nearer or further
from a top surface 11 of the cartridge. In addition, the
terme “inner” and “outer” and equivalents will be used to
describe the relational positioning of features of the
invention. The terms “inner” and “outer” and equivalents
should be understood to refer to relative positions in the
cartridge (or other components) being, regspectively, nearer

or further from a centre or major axis X of the cartridge 1

(or other component) .
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integral with the inner nenber. Advantageously, the

di scharge spout and inner nenber are noul ded or
wotdvegizge fornmed as an integral, single unitP@iGaR04/000272

reduces the 30 manufacturi g cost of the cartridge and

reduces the nunber of conponents which require

assenbly. WO 2004/ 065225 PCT/ GB2004/ 000272 24 |In one

enbodi ment the di scharge spout conprises a tapered

portion. In an alternative enbodi nent, the discharge

spout conprises a cylindrical portion. In a further

Opt iEAIRG i mdtisA O R el Eﬁe@e%t‘th%%r&a% vﬁqriprn!cﬁ\ﬁfbea
partition 5 extending at least part way along the

dejsgrgiiedof b&/hefayduoic I%ﬁg@lﬁp@mﬂy The ta reifieiremaee dgc éshe
d spl ashing of beverage on
aﬂ§3aﬁ?ﬂ§ln9 réﬁé gbly %&ﬁé%

‘tridge is disc-shaped.
Opt m@mx{ey 1 isheresst-tedgd onant FekwieRpdses RarRs hmber
producing a jet of 10 the beverage, which neans

Ofc drpists ééldaﬁe&ﬁé‘tdt GFEOCH MeT ey &fa §8 TraRgsa tiF asedieen to

th%h%rb%k%k andctReputlet. The outer nmenber and/or
I niher mber are formed, for exanple, from

polfpg@gplénes anctbesﬁ@@qmﬂqmglddsamipgi@ﬁ Ehdemeddsof
and "1 qwer " E_U|valents Wi ||

ehel BhEer, fdfner? of, BiShwsnd lﬂgomdn&ﬁrfi&a& 3glsea

cylll@dirent ieetenthen;t erns "upper” and "l ower" and
equi val ents shoul d be wunderstood to refer to the

car Figuge GoiSotherosenpentirspl drawigdneims detail of
£n@' LeRkat Lan.Lor 'f”%%r Tug%” 1 %‘n%w%n?, é‘e L39g .20

preparati on mac subsequen spenélng as
showigufrer 4 emaapberspechgereléw fropapbosel alf, the outer

"upper" and "lower" refer, respectively, to relative
meﬂ%?%tpgn%lﬁgiﬁeﬂ ior further froma top surface 11 of

theF@@ﬁE@'@ggs anQQQFEbQﬁvetbﬁewt@Egﬁ abBRer oraktle outer
‘outer” and equival en be used to

member of Figure 1 in an inverted orientation;

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

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

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

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

Figure 10 1s a plan view from above of the inner member
of Figure 7;

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

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

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

the inner member of Figure 12 showing an aperture;



10

15

20

25

30

25 describe the relational positioning of features of

the invention. The ternms "inner" and "outer" and
weouiwedzeht s shoul d be understood to refer toPeEGERINBI272

positions in the «cartridgeé(or other conponents)

bei ng, respectively, nearer or further froma centre

or major axis X of the cartridge 1 30 (or other

conponent). WD 2004/ 065225 PCT/ GB2004/ 000272 25

Enbodi nents of the present invention will now be

descri bed, by way of exanple only, wth reference to

the _acconpanying drawi ngs,.in which. Figure 1 | -

crosglgﬁE?i%ﬁa?sd?aﬂfﬁﬁpg?thﬁedﬂf%v e%bogeoéffF?gtlnner
méfdegesendigubadigents of cartridge according to the

present invention; Figure 2 is a cross-sectiona

v v

dr awFAgUSE A5déaR| PBFSPERELBRLBiCHERBER BPOFFgRfetle inner
nSHBLkNGean; LYY dbY 1l LECt Ber k! DEELERLL X ETS! On:

n
ure I'S a cross-sectional draw ng of a’ detai
of rheueates tenbeotbérFtgose-4deshbwnay drswbng of the

Figure 4 is a petsgective vi ew from above of the outer
ireRbeleBPeE ghr E19UTEi §fife 5 is a perspective view
from-aggye 9f the,0ui-65s-d6-PEARSL QbakigyreflahBtRer
inverted orientation; Figure 6 is a plan view from ,
debayd of the duner member obf Fipgueell; shPyiRe 70 313
.Cross-sectional drawing of an inner nenber of the
1FﬁF§f enmbodi ment of cartridge; 20 Figure 8 is a

per spegliree1gi ew &r erpabovecoiohhe dnaeingnmefibeheoktecond
Figure 7; Figure i.S a perspective._view above of

ephedipRBF OﬁeﬁﬁéFgéﬂgﬁiéﬂr@n7a?ﬁeﬂﬁlﬁﬂv8P%éggkon;
Or'eﬁﬁahk8”i9 is cross-sectional drawing of an outer member
of third and fourth embodiments of cartridge according to
the present invention;

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

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

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

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

Figure 24 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 Figure 24;

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

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

menber 25 of Figure 7; Figure 11 is a cross-sectional
wale@miong2df the first enbodi nent of cartri dgePCTIGBR004/000272

assenbl ed condition; Figurg 12 is a cross-sectional

draw ng of an inner nenber of the second enbodi nent of

cartridge; 30 Figure 13 is a cross-sectional draw ng

of a detail of the inner nmenber of Figure 12 show ng

an aperture; WD 2004/ 065225 PCT/ GB2004/ 000272 26

Figure 14 is a perspective view from above of the

| nnefi guRdoey of & @é@uﬁé O Sy LPrd® SHpHEE SPECEh €inner

Vi ew from above of the inner nmenber of Figure 12 in
m@fbéﬂlﬂ\@ﬁt%ﬂ@l@r@e?ﬁatl on 5 Figure 16 is another

cro secti dra of the _inne er. of Fi
LIRS0 2 LAl IS Sl W SR TSSOl L Cinmer
m&ﬁﬁ@ﬂo@fFii&é ner 1 e ef ned rfk @ U e 92t Sthdavh pg an al r
infet; 10 FI%UI‘G 18 is a cross-sectional draw ng

t he BRI 22 dt n%mS%fseéCatm%Jged%maw 5 ey eiahlrd
OO dd 0, o F &%@%ﬁgé St Sa§§£rﬂk'>29 | cQh @i N, o an

out er nenber ourt odi nents of
car tFigiges a?n:@o:'rsji mgcr@ss{d;mctpxmhtdmwmg i @h;anl5inner

MR Gr HErbRi OF PRGOS SHow Mo BN Fabar dly

di r eeiere ¥l | mra cal aext Bste | OFom R E @4 t18e ai Phéh member
vi ew from above of the outer nmenber of Figure 19; 20

ofiRlgwreB05 a perspective view from above of the
°“t3§1g£¥%“§§ fg g“ﬁ%%ébéé%lve view from above of the inner

member of Figure 30;

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

Figure 34 1is a cross-sectional drawing of the fourth
embodiment of cartridge in an assembled condition;

Figure 35a 1s a graph of concentration vs. operating
cycle time;

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

Figure 35c is a graph of temperature vs. operating

cycle time.

As shown in Figure 11, the cartridge 1 of the present
invention generally comprises an outer member 2, an inner
member 3 and a laminate 5. The outer member 2, inner member
3 and laminate 5 are assembled to form the cartridge 1 which
has an interior 120 for containing one or more beverage
ingredients, an inlet 121, an outlet 122 and a beverage flow
path linking the inlet 121 to the outlet 122 and which
passes through the interior 120. The inlet 121 and outlet
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Figure 23 is a perspective view from above of the

outer nenber of Figure 19 in an inverted orientation;
WO2@u0652231 i s a cross-sectional drawi ng of an PEMEB2002500272

menber of the third enbodi n8@nt of cartridge; Figure 25

is a plan view from above of the inner nenber of

Figure 24; Figure 26 is a cross-sectional drawing of a

detail of the inner nenber of Figure 24 show ng an

in-turned upper 30 rim WO 2004/065225

PCT/ GB2004/ 000272 27 Figure 27 is a perspective view

150 opahoMe iQf 16N e dNQY by TRAREN o nEt@UIe 28 FHdWRned in
28 Is a perspective viewfrom above of the inner
ugrehe P isfr Ringucer 2httingn dinvéret ddmdriagst &t.i dine Peverage
Figure.,29 is, a.cross-sectianal .draw ng-qf .t he t.hir
ST Sl St A dCans el e gy, etween
tHd @it Bthdnber O,0SS5RAChichitalr dr awdnd aafimitd mels
menber of the fourth enbodi nent of cartridge; Figure
digrysseg fedwwi QR0 RIRMIENSS MY PRtdrtRdiyee fgcluded

Pl %;&1?1 g 119U 32 A 2 AGRSREAT W& \i8W P Bescribed
*Tabove o0 th(e&gl nner S%}rerrbalesf ao %gure 30; Filgure 33 eiSsCrl ©
T tperrs pediaw.e vi ew from above of the inner nenber of

. g R eI T 0T o I SR “todimaiRecar e
fSEAYSIKFOUTY PRIl ied G LT Jur@w @ 328 1i1S. &he

graph of concentration vs. operating cycle ting;
fimgurerIsion ©fa tgeaphoir ideambils Dpnkdcidperat idepiged
fé@“ﬂé%tﬂﬂnaiéggﬁsing filtered products such as roast and
ground coffee or leaf tea. However, this version of the
cartridge 1 and the other versions described below may be
used with other products such as chocolate, coffee, tes,
sweeteners, cordialsg, flavourings, alcoholic beverages,
flavoured milk, fruit juices, squashes, sauces and desserts.

Ag can be geen from Figure 5, the overall shape of the
cartridge 1 is generally circular or disc-shaped with the
diameter of the cartridge 1 being significantly greater than
its height. A major axis X passes through the centre of the
outer member as shown in Figure 1. Typically the overall
diameter of the outer member 2 is 74.5 mm +6mm and the
overall height is 16 mm +3mm. Typically the volume of the
cartridge 1 when assembled is 30.2 ml +20%.

The outer member 2 generally comprises a bowl-shaped
shell 10 having a curved annular wall 13, a closed top 11
and an open bottom 12. The diameter of the outer member 2 is
smaller at the top 11 compared to the diameter at the bottom

12, resulting from a flaring of the annular wall 13 as one

traverses from the closed top 11 to the open bottom 12. The
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Figure 35c is a graph of tenperature vs. operating
cycle tine. As shown in Figure 11, the cartridge 1 of
wo b@4pssent 25 invention generally conpri sesPENGBRt08/000272
menber 2, an inner nenber 28 and a | am nate 5. The
outer nenber 2, inner nenber 3 and lamnate 5 are
assenmbled to formthe cartridge 1 which has an
interior 120 for containing one or nore beverage
ingredients, an inlet 121, an outlet 122 and a
bevFragi f|0m%30 path linking the inlet 121 to the
out.l_et i i Ahsels .
Pt 1137 253 SUTI S VD 5004/ Coseas e eerneleh
rdRCPtEGRAR0H000272n ABtk2d car 84i.nitial ly seal ed by the

| am nate 5 and are _opened in _ use.b iercin r.. '

cut 1 R IIP HERHALEALE 1o Uik Wavarigs o (Qwpars &8 12
prdRfined by 3RAUIYsddN sy el aldmnsld pm htfeveen od hacis X.

outer menber 2, inner nmenber 3 and laminate 5 as 5 ,
Addireoes sdcbardlyowho®rhdm dorgpsiferdt s Ty Optinsialqat ractension

included _in th | h A% @
14440 HiG T B I DEF e Rel B R T ret v o, o

. troadd rdalge chaisch 2 ldndbe destird Meid-stf grotidckyridurics right

purposes is shown in Figures 1 to 11. The 10 firs
Ckﬁﬂﬂﬁ%ﬁ1Rﬁl%ﬁﬁ¥%%ﬂ%Tiqﬂﬁa?FqQPQMRQ?HﬁﬂQJga/%ﬁx?%ﬁéﬁf—
cgrplgcé@ Gd 'L ensd ngs fidgered, praiueds. sutte ashiedstortion

an groun of fee or leaf tea. However, this version
20fid hmotdert miidge: kiammiitde ethardarrasibns dekitdft by a

bel ow. may he sed.with othe I Ocl S ;
LS, Fof 56, S HEC G BadeiLnere s corhars, 2nd third
pdHavAUri N30 adredhnl | tndesesages,y ddawmpsed sudlk, that the
fruit juices, squashes, sauces and desszgts. As

damstenh #F G GOV L9hb YT 1B T IRES 25 one
FRHAIS R I LY 0ol oy g Sevelansce 1 for e
c@l badetcdhasxtension 18. A generally horizontal shoulder
32 is formed on the cylindrical extension 18 at the junction
between the second and third portions 20 and 21.

An outwardly extending shoulder 33 is formed in the
outer member 2 towards the bottom 12. The outwardly
extending shoulder 33 forms a secondary wall 15 co-axial
with the annular wall 13 so as to define an annular track
forming a manifold 16 between the secondary wall 15 and the
annular wall 13. The manifold 16 passes around the
circumference of the outer member 2. A series of slots 17
are provided in the annular wall 13 level with the manifold
16 to provide gas and liguid communication between the
manifold 16 and the interior 34 of the outer member 2. As
shown in Figure 3, the slots 17 comprise vertical glits in
the annular wall 13. Between 20 and 40 slots are provided.

In the embodiment shown thirty-seven slots 17 are provided

generally equi-spaced around the circumference of the
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20 its height. A major axis X passes through the

centre of the outer nenber as shown in Figure 1.
wayiuoed2ly the overall dianeter of the outer neobeB2@4/000272

is 74.5 mm 6mm and the ovefall height is 16 nmm 3nm

Typically the volunme of the cartridge 1 when

assenbled is 30.2 m 200. 25 The outer nenber 2

general ly conprises a bow -shaped shell 10 having a

curved annular wall 13, a closed top 11 and an open

bottom 12. The di aneter of the outer nenber 2 is

mERid Bl B . thes todd comat ed-d A Higdmiedn at . 4 hend 1.8

bottom 12, resulting froma flarlgg of the annul ar

miglt  bengish oy mBioca i difse sl dnaih tdfe edds el Qlopial 11 1o mm
. hot rhe 04/ 06 o)
= BI00N G000TS FE SR ar AT 1Ts P i member
2 batheomidt 4 agetdwrh defomel s batasept aclas had My 3 mm.
interjor 34. A hollow inwardly directed cylindrica
T et on e NSO G AL (P iHe 8 dbet Hop TE CETRPE
t1 108 T8 PT 3 QX $F 26 o RS P E-Chpard Yo SR THhd ¥ Erage

2, the cylindrical extensi'on 18 conprises a stepped
ingrgdientmwars g sthemdgomiigindintdithe portifonsd 16 either

20. and .21, The first portion 19 is right circular
d%%%é%uﬁ?%ﬁﬁgefﬁ% %%éﬁ%%'portion 20 is frusto- conica

in shapenkad disanpwarad vid apemedi ithecHdiduk pomded® at
21 is another right circular cylinder and jis_c| ose

d
th PHiRIeTHWRE Fag CEET HRRfankt el Y hifdgigat wall 27

; : thir t ; NN oTolg y

L% creaé%ggédgiI?ﬁg?q%ﬁ%ﬂﬂaggﬁgﬁg}qggI%%%hgifﬁggﬁﬁﬁéﬁ
desikitreass i tore 1 dec rdssdsea L Onel thimy ersk oo tdres tigpe

.11 to.the closed | ower_face 31 of the lindrical

G TP L G S SO 1 SHodiferoig fenber
2 f ormeeceyoni Advel eyl ivdrdl cal 1oy ensd1kelB @pdherdanctd afhich
. between_the second and third portions 20 and 21. An
1R yolerxd enhtRy) RHRAMECERAY £F difedid s mxis X and

an open lower end 29 co-planar with the bottom 12 of the
outer member 2. The inlet chamber 26 communicates with the
manifold 16 via two slots 30 as shown in Figure 1.
Alternatively, between one and four slots may be used to
communicate between the manifold 16 and the inlet chamber
26.

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

The outer member 2 is formed as a single integral piece
from high density polyethylene, polypropylene, polystyrene,

polyester, or a laminate of two or more of these materials.



10

15

20

25

30

outer nenber 2 towards the bottom 12. The outwardly 20

ext endi ng shoul der 33 forns a secondary wall 15
w@osoaxsaks with the annular wall 13 so as to de€T/682@n/000272

annul ar track formng a nghifold 16 between the

secondary wall 15 and the annular wall 13. The

mani fol d 16 passes around the circunference of the

outer nmenber 2. A series of slots 17 25 are provided

in the annular wall 13 level with the manifold 16 to

provide gas and liquid comuni cation betmeen t he

terlor 34 of the nenbe
st%c?v%mell n Ig4jE J&%’%ei $ G £orF C(ﬂ‘Fg |acvf\llable
fsrldnt $9Vh UR rleLnanmﬂ a(rRemiJJtcH?; UBEHERE 1K 1213 R 4%@ Afuker
a%g} r ovi ?%5 30 In the enbodi nent shown thirty-seven

AR ed CIGeRERIanF Sduitrepsdawsatoutde

6
n%&hl%fgsfoow}j hEass BOHr?ngnl\A?ol %9%&@%%%%§u&td§n are

pref@ﬁ@b@%ﬂﬁn\M§mber‘$ ared sho@m rim iFiduergt . to 10,

BB S LS 2og29) 39 of kB Mhy e ains

clyﬂliﬂmﬂlrlc&l Emn@ldtm .o aashrshet & X Bakween t@lr%@g?ln@he
0.35 mm_5 Typically, the wdth of each slot is O.
CRRETEhE wutéﬂeh ignen fendrst § 7 showaf ficFéaury ﬁar row

t t ver.a gredi_ent
e eR Y GRS B O SRS s

compragesorn putise. rAm BAl ehdchanbene?6 hiud Barﬁednbﬂ by ten

t 2 at ri pher f the quter
R SR e R Rt sPekeRuart  250e SPby fitbds 2ag Sngsk eoral
wekRaahy @&@Wﬁd@nfEbQUtae5cywﬁhablé§ﬁ'ﬁgﬁnbﬁe4bn'e%11tratlon

chanmber 26 within, and partitions the inlet chanbe
aPETEHBRF PRearft &PrBEd3anothehansular ﬁ@ﬁmer412beTWeen the

CUBIIBLERE L 28 D952 CLOTETMBRSL oEp PR Al o
fazine Xlamd aantopenvb@mﬁheeﬁﬂ129aemoﬁ|apéktmkbh the The
f??%égnlénggfégably made from a material with a high wet
strength, for example a non-woven fibre material of
polyester. Other materials which may be used include a
water-impermeable cellulosic material, such as a cellulosic
material comprising woven paper fibres. The woven paper
fibres may be admixed with fibres of polypropylene,
polyvinyl chloride and/or polyethylene. The incorporation
of these plastic materials into the cellulosic material
renders the cellulosic material heat-sealable. The filter 4
may also be treated or coated with a material which is
activated by heat and/or pressure so that it can be sealed
to the annular frame 41 in this way.

As shown in the cross-sectiocnal profile of Figure 7,
the inner hub 52 is located at a lower position than the

outer rim 51, resulting in the annular frame 41 having a

sloping lower profile.
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outer nmenber 2. The inlet chanber 26 comunicates with
the manifold 16 via two slots 30 as shown in Figure

wda 2004Mb%322% nati vel y, between one and four sl ot SPOBEGBR@4/000272
used to 20 comuni cate between the manifold 16 and the
inlet chanber 26. A lower end of the outwardly
extendi ng shoulder 33 is provided with an outwardly
extendi ng flange 35 which extends perpendicularly to
the major axis X Typically the flange 35 25 has a
wi dt h of between 2 and 4 mm A portion of the flange

T R P e s
upEt amgtiorn ek b raémm?cﬁldh) dinpirdmee gridid 'Eimmtaéro-\rmn:t}mf

2 i.s farned as a,smgl ral plece 30 from hi
%g&r Wﬁgﬁﬁ’l A5 refre, #Hen

pataRs ter ,lsorbcﬁlﬂ@éa r@{%lq;fhetﬂvq:,ﬁe QJ heS&nd on a
materials. WO 2004/ 065225 PCT/ GB2004 oooz72 31 A

1@@1 difce gl ypropllemr is t fde maﬁeqo@%/mt@nd from the
f d t
dﬂ%{%leéwH ]gKt#beg&%Hy%b éﬂwlnrg, (ke

he ou aque ransparent
cydrlridza.rd:sallucfen‘tnelﬂml) danripfeadtnidis 55 [ledciess] M@y Hee inner

|n ecti.on no i n 5 The inner nenber 3 as shown in
’{ﬁﬂl&l todc-ufg" g‘i%?ﬁ) %es an annular frame 41 and a

dowrwar A 1&xrand NG urmdll R ikl fiwanelat Qud Ml Me 42

axis X passes through the centre of the inner nember

sugrpirstiggn am iFingar eilbchasrg@ewosﬁ.om dn TFhegm'LEGST tnﬂcee 42

e e AT S B o LR R - oS
disZhathe IS@j’dﬁIt s 52 jEidad egr athe Witk randiextends an

fromthe %y i ndrijcal funnel 40. Flltratlon éHepertures
uppS T, Rk Ginddrs RlitSrhanasuSROUtr 4 bY1 MSetfe e Ay annular

flra%q;'ea|475p0|ﬁ%% Wrshdridd Fpcht! 920I3RRI8LN S8 niet 45 at

annul ar
an upper end which communicates with the openings 56 of the

passages 57 and an outlet 44 at a lower end through which
the prepared beverage is discharged into a cup or other
receptacle. The discharge spout 43 comprises a frusto-
conical portion 48 at an upper end and a cylindrical portion
58 at a lower end. The cylindrical portion 58 may have a
slight taper such that it narrows towards the outlet 44.

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

X.
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15 frame 41 so as to cover the filtration apertures

55. The filter is preferably made froma materi al
wowaoh/oes2ki gh wet  strength, for exanpl e a non- MO/EB2004/000272

fibre material of polyesteB3 OQther materials which may

be used include a water-inperneable cellulosic

material, such as a cellulosic 20 material conprising

woven paper fibres. The woven paper fibres nmay be

adm xed with fibres of polypropyl ene, polyvinyl

chlori de and/ or pol yethyl ene. The incorporation

t he l.astic e |ntot el | t

ren?jﬁ} neerceTPéi%tﬁe‘{)]}stﬁc§n er| a’? e 4 %e%?a%@% iﬂaéegral
pifddd efrah ZplIayralgierie dir eateiduidrarcoattet- ¥t e described

mat er i aI which is , actlvat ed by, heat and/ or essure
SRRy Q IR0 (9 G 5 LSEAI RIS e drffu ST Ao, 3 the
O&ggls e AS shown in the cross-sectional profile of

Figure 7, the inner hub 52 is | ocated at a | ower
posmtltt@rrtat’ceinretltye 3¢ dutrer meniEl, ¥ @gtsﬂ/tdmg:hen Qufeer

annu fra av, a .slopin r-of i
R R N N R R S
ofeasi tske n@;exslaptswlrdemcm tdecpraddniss ansli g neberdd (for
whi ch divides a void s gace above the annular franme 41

exXqtRl ey PTRITERH tSHRSTL iR S e RO A YV 1Fe¥BRE 57 i s

@M@% tt%.rd Sttd&grcgét“a ek R4y.andon él}L@é!\@ér amide
ace by the f| ter 4 passages 57 extend fromt
(fowit exxamigi s, 1 RAGWIVES 3| sutovieed Sy ai‘}dnpipmy |Ett‘01rctrmental)

PSR O AT Tt R B 190 R oy IR USA)

stfanel b AL E PRI heass | arbéﬂmtﬁlfoéélbﬁaﬂlafatlﬂf&”étwnm ng
an inner discharge spout 43. The outer tube 42 forns

palepiictesor of the cylindrical funnel 40. The
01 SCHA IRififtte B 1S FQUARE £:0d MBI U LSS AP i le 1ayer

of aluminium and a second layer of cast polypropylene. The
aluminium layer is between 0.02 and 0.07 mm in thickness.
The cast polypropylene layer i1s between 0.025 and 0.065 mm
in thickness. In one embodiment the aluminium layer is 0.06
mm and the polypropylene layer is 0.025 mm thick. This
laminate is particularly advantageous as it has a high
resistance to curling during assembly. As a result the
laminate 5 may be pre-cut to the correct size and shape and
subsequently transferred to the assembly station on the
production line without undergoing distortion. Consequently,
the laminate 5 is particularly well suited to welding. Other
laminate materials may be used including PET/Aluminium/PP,
PE/EVOH/PP, PET/metallised/PP and Aluminium/PP laminates.
Roll laminate stock may be used instead of die cut stock.
The cartridge 1 may be closed by a rigid or semi-rigid

11d instead of a flexible laminate.
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upper end of the discharge spout 43 by neans of an

annul ar flange 47. The di scharge spout 43 conprises
wa@arookobaes 45 at 15 an upper end whi ch communi CBCEESB2A0UI000272

t he openings 56 of the passages 57 and an outlet 44

at a |l ower end through which the prepared beverage is

di scharged into a cup or other receptacle. The

di scharge spout 43 conprises a frusto- conical portion

48 at an upper end and a cylindrical portion 20 58 at

a lower end. The cylindrical portion 58 may have a

S| | %l_%] ér?cpﬁ};t%fjg%hl I(;];a%rﬂfl ro &IWQS:HJ]GE&L% Wing

porti1on hel ps to channe
s&mp@rage from the passages 57 domn towards the outl et
44 w t hout. i nduci n turbul ence, to the. bever
uppet’ suﬁi‘kéecelrgf W‘E%%e[?lﬁfst% isensited B q%??éfg‘ﬂiesr
provi ded pdde# qur support webs 49 equi -spaced around

the circunference of the cylindrical funnel 40. The
support \ides 4ol Rt ihel aindls Bpea ek ielamssh oMife the

upper ed Q one
anot her gﬁgn per penﬁﬁagrCg teﬁﬁe@%ﬁlﬁe%%ﬁ%#%?
2004/O652&1iﬁﬂﬂﬁ§£@0ﬂﬁﬁ&ﬂ2%& éﬁﬁ'ﬁumarﬁuﬂreﬁnﬂxgaihst the

may be forne g S|ngle integral piece from
pol ypr opyt r material as described

abovg and iy 1&&&%&1&3@@ didg dn ddhgsane JFRONEN1 @S 4
t he outer nmenber 2. 5 Alternatively, the inner menmber

3 and/ or a¥ee joutrerd henberraEamc e lvhdw from a

nol e dagt SRR 1 et hy a9 oF e P TEK

suppl i ed Haw Syergan dmyg =i gragerent al | Bor ehanwood
Uni t ed Klngdon) bi odegr adabl e polyester am de 10 (for
exaﬁﬁle HRK f@@?%ﬁﬁ) |%ﬁ1%ﬂf%W%%Hﬁhfh@nﬂ%?ﬁﬁnﬂﬁ%ﬂ%f 2.

E‘"&I‘ﬂé@é |G a0 de 0Pl SRR £ Y Cld be MAUNESOL elow.

The outer member 2 is orientated with the open bottom
12 directed upwards. The inner member 3 is then inserted
into the outer member 2 with the outer rim 51 being received
as a loose fit in an axial extension 14 at top 11 of the
cartridge 1. The cylindrical extension 18 of the outer
member 2 is at the same time received in the upper portion
of the cylindrical funnel 40 of the inner member 3. The
third portion 21 of the cylindrical extension 18 is seated
inside the cylindrical funnel 40 with the closed lower face
31 of the cylindrical extension 18 bearing against the
support webs 49 of the inner member 3. The filter 4 is then
placed over the inner member 3 such that the filter material
contacts the annular rim 51. An ultrasonic welding process
is then used to join the filter 4 to the inner member 3 and
at the same time, and in the same process step, the inner
member 3 to the outer member 2. The inner member 3 and

filter 4 are welded around the outer rim 51. The inner
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starch-based pol yners, cellul ose derivatives and
pol ypeptides. The lamnate 5 is fornmed fromtwo
wo ayene322m first layer 15 of al umi nium and a BET/GBA004/000272
| ayer of cast pol ypropyl engs The alum niumlayer is
between 0.02 and 0.07 mmin thickness. The cast
pol ypropyl ene | ayer is between 0.025 and 0.065 mm in
t hi ckness. I n one enbodi nent the al um nium |l ayer is
0.06 rmm and the pol ypropylene layer is 0.025 mm
thick. This 20 lam nate is particularly advant ageous
o ourld .

St oS b et s s b ey e B ale
litnest keragord edte siwerand s Bdperahcl subdequemdry edges of
tran%‘ﬂer ed to the assenbly station on the production

the & 'ut under goi ng di stortion. Consequently, 25

t he dAMMALE oIS PRIAAIGH IS I giedd 1SUi trak tueet didiber 2
Qher lamnate materials may be used including
arpET/mNamitaugPR wies Bvdmeeb,taeEhast gl9fiigw/Pr it space
| nium PP | ami.nates. . am t Ya P
1 T R N A et B SRR I S
extleasied yhea dyrIgirdirorcasefivrnmiedi dt0 3hildid fioysiead fltaration
flexi bl e | ani nate. WD 2004/ 065225 PCT/ GB2004/ 000272
chemddsently fofl tHE 108 (HaRe T 13 AR PLATREIS 10w dRPVE

1 eRtuidr theddiner Jrimhen3-disd tserdd dintied Mper 4.

outer menber 2; 5 b) thefilter 47is cut to shape and

pl addee dhitlenatelon miambeantied Iwyainshéhecuiayayr ovare
el acf PEIL L . RS0 O gL SRl e
ingdmrerZ Ant-d igdded intd ae: jfinadtiprildiagent 30. For
a\¥?f¥é¥£d style beverage the ingredient is typically roast
and ground coffee or leaf tea. The density of packing of the
beverage ingredients in the filtration chamber 130 can be
varied as desired. Typically, for a filtered coffee product
the filtration chamber contains between 5.0 and 10.2 grams
of roast and ground coffee in a filtration bed of thickness
of typically 5 to 14 mm. Optionally, the interior 120 may
contain one or more bodies, such as spheres, which are
freely movable within the interior 120 to aid mixing by
inducing turbulence and breaking down deposits of beverage
ingredients during discharge of the beverage.

The laminate 5 is then affixed to the outer member 2 by
forming a weld 126 around the periphery of the laminate 5 to
join the laminate 5 to the lower surface of the outwardly
extending flange 35. The weld 126 is extended to seal the
laminate 5 against the lower edge of the cylindrical wall 27
of the inlet chamber 26. Further, a weld 125 is formed

between the laminate 5 and the lower edge of the outer tube

42 of the cylindrical funnel 40 such that the inner member 3
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d) the cartridge 1 is filled with one or nore
beverage ingredients; e) the lamnate 5 is affixed to

wo b@4oe2e5 nenber 2. These steps will be di sceere®#200a/000272
greater detail below 15 Bhe outer nenber 2 is
orientated with the open bottom 12 directed upwards.
The inner nenber 3 is then inserted into the outer
menber 2 with the outer rimb51 being received as a
| oose fit in an axial extension 14 at top 11 of the
'artridge 1. The cylindrical extension 18 of the outer

e pper
BB RRSIech (2L IS MR T Sl e P me
lamemsée 3. fThms tdlier d quent mﬂlefoﬁ:htehéldytlnamdrdmajhamber

xtensign 18 is seated _insi he cylin r funne

132)0 a\}ﬁl%ts I’;Tﬁtsl? (9‘%? % ovbe’lleﬁ:aé: Tof ot fE ﬂ‘ajldlrclgla
fuepeansioan HbekRal,i RY saedilngthpt h@32%xilér%@0@trl\&b%o49 of

the inner nmenber 3. The filter 4 is then "placed over

digpensgrdombtaless ddieh lemanatise 5f ipncethentlemieal edge of

0 e I I ri [t [ | di
e OB RE R Aok B PRI MRS may be
udeatherurkneer iRaandndatultthe spate tieleingnd depetldd nsad the

rocess step, .the inner 30 er 3 to the outer
m%%ﬁﬂ& f% %?9%? 1ﬁ§nﬁ§rtg?nﬁ&mlP@F?eﬁ 4 are wel ded

ar oWk aite 3*'@%%11nﬁg% Rpee O 2004/0622%%en the

PCT/ GB2004/ 00027 35 nenber 3 and outer nenber 2 are
oqnsrn@@Hﬁprn@a@@doﬁkweﬂ@m1haﬁes5ar&@@dlmneroue@bem M 38

al r. ed t.he webs 54 As_shown

f&y%%d f?%a Iy H%E%%laﬁr%%ifeﬁFﬁévgu e?ldlnge S?C%Sagnd
poll@r@ebply&rébler BAM"nemqhol need tagetrheentbetd ne farwei & load-

space 130 in the interior_ 120 bel ow the annul ar
eﬂr&ﬁ@em@bsﬁd teRCeIC5P tReXEFPI RBFi daMiPaRfel 20MMRIERT

meH%%QBZaSEbc%Ba bt %@%ﬁbﬁhe Ihethihbeati on chamhetsea. 1t

and passages 57 a
is preferred that the cartridge 1 is subjected to a

compressive load of between 130 and 280N in use, the load
being applied by a beverage preparation machine into which
the cartridge in inserted. However, with some arrangements
of cartridge and machine a lower force of greater than 50N
may be utilised. The compressive force acts to prevent
the cartridge failing under internal pressurisation and also
serves to squeeze the inner member 3 and outer member 2
together. This ensures that the internal dimensions of
passageways and apertures in the cartridge 1 are fixed and
unable to change during pressurisation of the cartridge 1.
To use the cartridge 1 it is first inserted into a
beverage preparation machine and the inlet 121 and outlet
122 are opened by piercing members of the beverage
preparation machine which perforate and fold back the
laminate 5. An aqueous medium, typically water, under

pressure enters the cartridge 1 through the inlet 121 into
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the annular frame 41 are separated by the filter paper
4. 10 The filtration chanber 130 contains the one or
woreoog/062ever age i ngredi ents 200. The one or NDPET/GB2004/000272
beverage ingredients are packed into the filtration
chanber 130. For a filtered style beverage the
ingredient is typically roast and ground coffee or
| eaf tea. The density of packing of the 15 beverage
ingredients in the filtration chanber 130 can be
varied as desired. Typically, for a filtered coffee
ti¥ Opd‘!fét 5ﬂ"aemk§é1!'t @té’@na e%\?w@&ﬁv@ef ; 6) bar.
and 10.2 grans of roast 7an groun ee In
Ffgm ttrl'ailr&)rtmdvauiezt hi € kdissc t eod ticypﬁlmlr | yhifotgh lghemslots

naII the in 120 y 20 caonta one 0
2P B o e S TS SR e Heigeion chamber
130D | teh M d i g { e | Nt@iE QlgH AGhd 331%1%1@83}' NGE bé/lots 17.
i nduci ng turbul ence and breaki ng down deposits of

Thpveatdfe 19 gresh @ itad i ing iiasehiar gréﬂmuqkhethe filtration

T t [ flxed t he .out
CHIERLAGSq FIf LIS S [ehd 1RsRlaad BhaRed I O 0o
cqperd jphet yth:e‘retm | arhenate- e tics §0ithd heatand e ef drdead
theéﬁ¥ surfac of the outwardly_, extendi ng flange
upgear % RERER erssHiente  1HR ri%ﬁ*éeaﬁge

FAGRADN Yy ‘ﬂH%é%%?”bf“HH%‘%aﬁéﬁaﬂﬂﬁd igal W@ldrLde
the inlet ch er 26. Further, a weld 125 is forned 30
lrmaﬁé@nttsﬁ@asaﬁanaﬂer@@tnd:hdﬁefﬂldwm dedgel d’rilttimiumrer

s 42 8 e Yl sel, Junel 4 sich Lol Wien

frepanst lnetieesdale reptel e c2and drdies [aE nadekds 53 and
The lamnate 5 forns the |ower wall of the filtration

ER IS NN §F 4R AidD Tedlith fd mvettercmmﬁ@r o effiires
tH i L @lre THNNE6AQ o HQUMBYSS o S8 |

exists prior to 5 dispensation between ghe I'am nat
pamsd thhugbweheedgd tefr 4.he di scharge spout 43. A

Varhﬁkybevéggégr] nEt %%% @@&A%%rdly along the radial

age gxas to

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

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

A second version of cartridge 1 is shown in Figures 12
to 18. The second version of the cartridge 1 is particularly
designed for use in dispensing espresso-style products such
as roast and ground coffee where it is desirable to produce
a beverage having a froth of tiny bubbles known as a crema.

Many of the features of the second version of the cartridge
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used, such as heat and ultrasonic wel di ng, dependi ng
on the material characteristics of the I amnate 5.
w@\dwansgeousl y, the inner nenber 3 spans bet WweenGBh@4/000272
10 outer nenber 2 and the B&m nate 5. The inner nenber
3is fornmed froma material of relative rigidity,
such as pol ypropyl ene. As such, the inner nenber 3
forms a | oad- bearing nenber that acts to keep the
| am nate 5 and outer nenber 2 spaced apart when the
cartridge 1 is conpressed. It 15 is preferred that the
1 caret rildgeaina sissuily etteed itreta veaaiiphe ssidv é ikeachuoferals

bet ween 130 and 28QN in us the | cad bei plie :
hey PRy dERce S GEAFHETST T BEALAEs hi O e fo1lowing
deeRitigrdes ichd @ae:rfte&@nclé%v\@é%eew tthheS TR @I LAY YRRV

of cartrld%g and machine a | ower force of greater than

veRBN 2@ 1wy lbéeudiisicsisgedrhe Cosmpre Ssafe tR6 é*félla?élt fungtion
1PNl ol e cant 3)1‘1%6 nfoac' NG sunder gt er 'a

ressurlsatlon an serves to s ueéze e |nner
nenh&mzﬁua@& Qidtrdermentier of th@g@bhercoﬁht&uemsumeas in
that t he internal dinensiaons of passaggﬁ&%g and
dritifite Y45 10Re OfarPritddedos ar 806 Red 25Ty faguges 1
tg(g.change during pressurisation of the cartridge 1.
To use the cartridge 1 it is first inserted into a
bev@tegenpuépar dtricoe faclkifindhand ke imginber1 21 igndghe same
utI ened b plerC| s of .t he
aSbé‘ve %ﬁe]ﬁ%ﬁrs%par gpllé)ﬁl‘rraé}sﬁé Whi gﬁtﬁerf or &t glgl%psfegl e
tHeackrine 3¢ dagidd Rat &b asAlt cageeus thedifdme raypictallertures

wat er, under ugkfssure enters _the cartridge 1 thraough
55- hé"hehloélttei—”zi: d2vetoGhs G@'@Z@érpe?/leé?@@@/loé@ﬂf also

asgg n@%%’%% %@ al-ed apE%ﬁﬁ%&eo?fd9§%@§%%ceﬁ in the

bar ron1t ere the water 1s directed to
1@heoélahs 13 ean chembrend 2t lod mhﬂlﬁebanﬁﬁvamﬁlon

cc@ﬁ%%ﬁ%ﬂ%th%ﬁl ﬂ%%%t§%%gq§%0t slf%ow%h%nC%E%%&%qu, the
discharge spout 43 is provided with a partition 65 which
extends part way up the discharge spout 43 from the outlet
44. The partition 65 helps to prevent the beverage spraying
and/or splashing as it exits the discharge spout 43. The
profile of the discharge spout 43 is also different and
comprises a stepped profile with a distinct dog-leg 66 near
an upper end of the tube 43.

A rim 67 ig provided upstanding from the annular flange
47 joining the outer tube 42 to the discharge spout 43. The
rim 67 surrounds the inlet 45 to the discharge spout 43 and
defines an annular channel 69 between the rim 67 and the
upper portion of the outer tube 42. The rim 67 is provided
with an inwardly directed shoulder 68. At one point around
the circumference of the rim 67 an aperture 70 is provided
in the form of a slot which extends from an upper edge of

rim 67 to a point marginally below the level of the shoulder
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5 The water is forced radially inwardly through the
filtration chanber 130 and m xes with the beverage
wo pgreaizent s 200 contai ned therein. The wat er PCHEG&2004/000272

the sane tinme forced upwan#lly through the beverage

i ngredi ents. The beverage fornmed by passage of the

wat er through the beverage 10 ingredi ents passes

through the filter 4 and filtration apertures 55 into

t he passages 57 |ying above the annular franme 41. The
sealing of the filter 4 onto the spokes 53 and the

6 vl dinfas t0fo -1} MRVt pliRR QU e NRIPaR 2 BRSWIRS has
that there are no short-circuits and all the bever age
a hegltdy ofl P Fefsgmi-hr ough the filter 4. The beverage

For 1 D G e WL LR R UG Cho & ORGR A

cir@uafEdaiita 4116, eyliigndd ealcH tmmelapfla(}txﬂy}@ 7@%@ agwn in
passes al ong.the channel s 50 between the support webs

Fiph 1o Wl khG T Sefarige Spolt ERG-Se BUERSE ke
palfleify [dif-oRAY AT SehAUDed 1Y QR iRERIRG i cat ion

as a cup. Preferably, the beverage preparation
beasime. qonprt sesvan téxer fPenge fdacidnd yhenverigl mpace below

ressed is for through t carirj.d 1 at
A e sy e thbe B L il spour
43 emaird MG NAMET AGRT Iad @Hdw@l r e¢RPAH enlAtsenorbmprises an
verS|on of cartridge 1 is shomn in Figures 12 to 18.

PHeE feaBiP\AEied FortHere 4t Birngger 1L awerp atliiadraaal
f t
qeéhuc I ¢ odHE Sy SURGR, PR TS 2ol ) rouna
tdad produces %parbevelimge;alp&me@ perdfiidteh odf tthenyalr inlet 71

ubbl kno S a.cre of the features of t
2T e T Sroain G o iR M S 200 A6E: dHe
mde G HSEB2AMH A7 2 T1R8 wh1ar @ it eSS YR A5 tidbd h@ fiid $he

_vereion and Iike nqnerals have been used to-reference
vildikd treafurtds air tind eftol7lovisnghaped 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
75 to ensure that the jet of beverage issuing from the slot
70 does not immediately foul on the upper surface of the
flange 47 in the immediate vicinity of the air inlet 71.

As 1in the first embodiment, the inner member 3 aets as
a load-bearing member.

The assembly procedure for the second version of
cartridge 1 is similar to the assembly of the first version.
However, there are certain differences. As shown in Figure
18, the third portion 21 of the cylindrical extension 18 is
seated inside the support rim 67 rather than against support
webs. The shoulder 32 of the cylindrical extension 18
between the second portion 20 and third portion 21 bears

against the upper edge of the support rim 67 of the inner
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description the differences between the first and

second versions will be discussed. Common features
wobkighefehcti on 5 in the sane manner will not PET/GB2004/000272
di scussed in detail. The odber nmenber 2 is of the sane

construction as in the first version of cartridge 1
and as shown in Figures 1 to 6. The annular franme 41
of the inner nenber 3 is the same 10 as in the first
version. Also, afilter 4 is disposed on the annul ar
frame 41 so as to cover the filtration apertures 55.

H@E@%rogterAEUQ%t%%fg%etQ%n%yhbﬁdr'C% uf éQHe%w%%%pthe

before. However, there are a nunber |fferences
1nmertmembemn§tamdAUMe @htehemembem ﬂembmprZSohgtheface seal

econd . versi d to th f|r ersion. As
beFRERn her ey e R e P aanE R 48 EhguEhEs SHOport” rim 67
whﬁb@veﬁe@ﬁadﬂar%u&@rhhbkqg 6heWiheh e e&&eﬁ%seeehbéwaf the

up the discharge spout 43 fromthe outlet 44. The

cagaitidgieon -65 Thel §§at10b|§ité’¢éﬁt thie cydvadzgdeadpeafiengion 18
nﬁh%go sﬁ% | | er‘]‘%f“at h'etlgeﬁ'o‘ts f&ﬂ%ddkﬁgﬂgg%oﬁgﬁ“tsﬁ%e the

i SCharge spou
sldtfﬁerentt&edsu@@mmtleem a7seeppedspthﬁbhghwthb aupport

.di stinct e 6 near pper end tub
TIR A7 nPEe %? 6’%dgé(d Cpst HH&PE E‘F‘FQ&F? ﬁ?ﬁgpﬁ’r e’
shblaege 47 | @o@ﬂsrégiuteﬁ%lguﬁ:ﬁe &H@@Aacteo rlike pdi-gehar gee
spout 43. The 25 Tim67 surrounds the inlet 45 to the

cydiioditdcgd spéensd®nand addf thessappambulram éRatrensgerms

e he rim_67 _and.the er _portion ter
th.t%u Q%EZ.BTﬁth anG?pegtBFSVI B % S% %ear H] %own in
Fidutfected @h@uhdemg6§asAhndne1qauatcammundcathen between

circunference of the rim67 an aperture 70 i s %rovided
thgoappudpe cHeRrst &9sPoE WhPcR1schERds FPENTCaf 3uppee

woBR sl REEE R iRBIR Y 9 i Moagl v
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. Beverage in the
radial passages 57 flows downwardly along the passages 57
formed between the webs 54 and through the openings 56 and
into the annular channel 69 of the cylindrical funnel 40.
From the annular channel 69 the beverage is forced under
pressure through the aperture 128 by the back pressure of
beverage collecting in the filtration chamber 130 and
passages 57. The beverage is thus forced through aperture
128 as a jet and into an expansion chamber formed by the
upper end of the discharge spout 43. As shown in Figure 18,
the jet of beverage passes directly over the air inlet 71.
As the beverage enters the discharge spout 43 the pressure
of the beverage jet drops. As a result air is entrained into

the beverage stream in the form of a multitude of small air

bubbles as the air is drawn up through the air inlet 71. The
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68 as nost clearly shown in Figures 12 and 13. The
slot has a wdth of 0.64 nm An air inlet 71 is

w@e@nioseds i n annul ar flange 47 circunferenti abCYGB2004/000272

aligned with the aperture #0 as shown in 5 Figures 16
and 17. The air inlet 71 conprises an aperture passing
through the flange 47 so as to provide conmuni cati on
bet ween a point above the flange 47 and the void space
bel ow the flange 47 between the outer tube 42 and

di scharge spout 43. Preferably, and as shown, the air

Nl 71 conpri.ses .an O upper fru -canj I i

14 o, pereiaT ' a RE A Ml ea

dofihwaxrdsy picc alHey Judlread 4y whatellthe tetlersiteh ias i qularged
The tapered profile of the air inlet 71 allows the

irfsulad BRSSP TRE Ise SHste aad 19 fsRsd o R itheyRRisfeform
prROnpanets cthenanaldn of the ulsh LAbe A2 dy the k3 inlet

vicinity of the air inlet 711s shaped to forma chute
717 % odegddimf dmoran letwitron mhesicl7 hate tHee enimstim&migf into

th di schar spo 43. As shown i.n Fi re 17, .a
t e SV S e A (REV S ST e (R (i pe
ket dN&n@UHE as/ D BN thatudd e reisiutfe Nestage
issuing fromthe slot 20 70 does not imredi ately fou

Adyrratrgansdly s dlisacer lofs e the atpeter ishapel be made
CW %t e %alcﬁicfg tlyo%eé I'Zﬁlea'ﬂ'o "QJaq_tl 7e]f'fé%" rfxtirbecion. The
75t enb 1

odi nent , e 1 nner nmenber 3 acts as a
dilveadsilesli ngplreardrere Jihecees sgrettynrer desduirse sfrerl 1t he

o S R R A S Y e 0.02 e
HeGd Al i T TN Cashe AS SATIME 1R FRIiiirg-1 this tdih tBd rd
portion 21 of the cylindrical extension 18 is seated
prosiidsl tHabsigppor taty ithe Bxid ey thraredipiqistt s ugporaase
D AR e SRCoT e ! A TR A v R e
irhesisse agl ndgrde appeir edgaranfntdre .support rim 67 of
theiryg¥¥d version of cartridge 1 is shown in Figures 19
to 29. The third version of the cartridge 1 is particularly
designed for use in dispensing soluble products which may be
in powdered, ligquid, syrup, gel or similar form. The soluble
product is dissolved by or forms a suspension in, an agqueous
medium such as water when the aqueous medium is passed, in
use, through the cartridge 1. Examples of beverages include
chocolate, coffee, milk, tea, soup or other rehydratable or
agqueous-goluble products. Many of the features of the third
version of the cartridge 1 are the same as in the previous
versions and like numerals have been used to reference like
features. 1In the following description the differences
between the third and previous versions will be discussed.

Common features which function in the same manner will not

be discussed in detail.
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WO 2004/ 065225 PCT/ GB2004/ 000272 40 nmenber 3. An

interface zone 124 is thus fornmed between the inner
woreoh®65235 and t he outer nenber 2 conprising a PEL/6B3@alon0272

between the cylindrical ex#ension 18 and the support

rime67 which extends around nearly the whole

circunference of the 5 cartridge 1. The seal between

the cylindrical extension 18 and the support rim67

is not fluid-tight though since the slot 70 in the

support rime67 extends through the support rim67 and

MQ%%% t | y belo h | der
§¥Seﬁflt%%hghfgger achtﬁt%geﬁ%%e I%ﬁg%u

vapﬂﬂdm$n|¢@b @mﬂémm amwb&da@ddhhecseﬁp@yﬂlmdmﬂﬁél extension

the S ot 70 |nt an_gperture 128 st
18 cl gﬁ? Tgdr &18; eprté\}%& P{&r&&?naﬁ’&% ifquitdFIer
oveRFTUN quetdeeerbetswe%wrt he aneuhar 2ghannel p%%ta%lta&e the
di scharge spout 43. The apertfure is typically 0.64 mm

dhﬁMﬁiﬂﬂ/Qﬁ & enﬁﬂﬂ@ﬁgpor5l©peﬁ§tﬁ@ntwplpﬁélye@@m@een 16 and
o S Al LALL 1499 hf G l30eR5E 8 REYELA0S LS ne
S|ntl o e opération o version but
pmvtﬂmueewte&sriodusffemne@sa.ltaemer age |fﬁrtsl&epo|deoai 19 is
passages 57 flows downwardly al ong the passages 57

PO, Hédthedn CORYSHebStSE SHATRREOGGR 't RE bpefisng@ssEost

cl%%%o s'h%% tihe Fég{h b oCh%'?l%e lr 82c9bnt Be Gyliidpdrdiaal pe
funnél From the annul ar channel 69 the beverage

daaerﬁbede@eQQWerThprdeemeeemhpdughetheladepbume0b382byof
the b reszure 0 bever ectin

e Rl e dnpee TSt Shes o Lo o niRehag, she avea

ofi £Heh @&omaeed 3bhbeugh apebterein?25hld8 asedth@ird@R@rsion
Into an expansi on chanber formed by the up er end of
of ﬁeeduceéﬁéﬂ&eeséouﬁmcaAéYsﬁewm Uppg@ife tig, cagpaidge 1

wHe%t gﬁﬁggagg Rasgeg,dibeet |y over the air inlet 71.

As everage enters the &lscharge spout 43 the
pre§§eraumbérthedb@wenageqleg difopse Adoasr ésultheailower
enﬁ o%nE%alg%%u g& wall 13 is also different. Between 3 and
5 slots are provided. In the embodiment as shown in Figure

23, four slots 36 are provided equi-spaced around the
circumference of the manifold 16. The slots 36 are slightly

wider than in the previous versions of the cartridge 1 being

"between 0.35 and 0.45 mm, preferably 0.4 mm wide.

In other respects the outer members 2 of the cartridges
1 are the same.

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

cylindrical section 93.
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30 the beverage streamin the formof a nmultitude of
small air bubbles as the air is drawn up through the

wa@poodiopd2es 71. The WO 2004/ 065225 PCT/ GB2004/ 0PORE&B2004000272

jet of beverage issuing fresthe aperture 128 is
funnelled downwards to the outlet 44 where the

beverage is discharged into a receptacle such as a

cup where the air bubbles form the desired crena.

Thus, the aperture 128 and the air inlet 5 71 together
forman eductor which acts to entrain air intg ltheb
beve of .b rage_intao the eductor .shou e .
kept&ggggﬁggggkagopgégié SV%8UFeHﬁ5slBPgs§ﬁ§eaFo§58§F in

Fidvaasageous| 98, t heewahhalef rFhemeduct ok Shpmﬁgebeby a
effect’

d copcave_to reduce | osses due to _wall
SFPT e PER L ehee dovhT nSPBRarnES| ERanE¥l éPdrheadpErpapd 40
2A@815Sj8MBLY. chEret&r Bhl ¥eLhe 3ReLighe 8hg8ah Sebiyed g7
lus or mnus 0.02 nmMm2. Hairs, fibrils or other
wgaﬁhae@jpineQDEaﬁylie@rtaalbéunpebvadedtmpfhnaanrthe
[ he_edugtor.to.increase, the e ctive ,
a%ggégfsé%gﬁgéa 7are§ Ght thhas2 be ﬁt?ﬂﬁﬁantéilgf the skirt
poncieas8ot brtdrds eapwhrdly enbhatREEBtrufst BT €o define a
version of cartridge 1 is shown in Figures 19 to 29.
CHHEOtHi 70 UEFRi 3R PSR HePReFt frege Anj4opartFéul 8t 9f the

cHESh@NEdat OLx st On db $PERST 09 fRLHQ£§?Qr§ng£f?MQQCghown
may be in powdered, liquid, syrup, gel or simTlar
in of igumde2 6ol Ab| @n2@l r odatl 83 df ssloé vekiby porf dorss0

ensi on_ | ap_aqueous _nedi um such_as, water when
< %Hggu@%ﬁgw %%%n$¥%mp§§§eﬁFr?%s %%e?ot%? gk FRednnular
cleainiel dge Bethxanpties i PEVSSAEESH | §1E! 88 +1800SEE A Erube
coffee, mlk, tea, soup or other rehydratable or
4?aqueous-soluble products. Many of the features of the

thi reh25, yer s on,of 1 the 5@5#{9@& de & el&ggr A% &% in

the previous versions an e nuneral’s have
exismdien Thmyek® whikeh Fiest usespeddi ddleaf atd o Onajor
a}giesSC}E.i r}{ilg){]mtghe gei-]_:gefneésen&%?nwardly 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.

Apertures 89 are provided between the struts 87
allowing communication between the chamber 90 and the
annular channel 86.

As in the first embodiment, the inner member 3 acts as
a load-bearing member.

The assembly procedure for the third version of
cartridge 1 is similar to the assembly of the first version
but with certain differences. The outer member 2 and inner
member 3 are push-fitted together as shown in Figure 29 and
retained by means of a snap-fit arrangement rather than

welded together. On joining the two members the inwardly

directed cylindrical extension 18 is received inside the
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between the third and previous versions will be

di scussed. Conmon features which function in the sane
woenmss2es | | not 30 be discussed in detail. VE¥LT/GB2004/000272

2004/ 065225 PCT/ GB2004/ 0003¥2 42 Conpared to the

outer nmenber 2 of the previous versions, the"holl ow

inwardly directed cylindrical extension 18 of the

outer menber 2 of the third version has a | arger

overal |l diameter as shown in Figure 20. In particular

the 5 dianmeter of the first portion 19 is typically
udiRIMeeA tandh1 ISdanspaed 4 @ k3. fon gﬁ, 80. The
~outer nenmber 2 of the previous versions. I'n ad'ltlon,
innex Meiepdy thorret®ined gmohte cbumietth reendey ex yut er

f. 19a,. or bul ge S clearly shown in FEigur
e TRy S 1 T St b S TR L 92
ofTheredifareitepaaft idie thigrd tper tdhyaindliefl dftnsion 18 with
cartridges 1 are however the same resulting in the

thg d2-Hfrnatke T A&t $hepéipmgrycydiddnigalhiexteansdon 81.
Ak e versd (Al 1. '

T e G in Mo, SY R LD B Yol 2 =

mixd@% chenibeer MBthdrs aed inesi licoriteg efktidrd cad afcs tie skirt
the | ower d of, the annular wall 13 .is al

posirs ehl SRR G, St 1% sttsish a0e beyerRge

irgfreedienRy 220 Yrawr it @i%g)@%sa%:ipnf.ourlt5|s@fo%l%16b%r @oted
provi ded equi -spaced around the circunference of the
Ehednithel do16. iTHetS 6t6s 236 ahe SHivghelpprtares @&r amiean

[ previ S, of .t he trid ei
e O S s S e Y b P P BB Ao Gl The
ragtirdr loespdcis dtheheuter perher se2 aofiviche ocarichi dgéer need
re the sane.. The construction of t cylindrica
no%u%ﬁeﬁeﬁﬁrgﬁnfﬁ%or?§lﬁﬁﬁe@uﬁéﬁﬁePS§ngS¥h§l§€ﬁetg@ fge of
foule ihli el Ber sl fafve GRELELIgE BsWehB 2R s0¥hek tube

42, discharge spout 45,
misalignment occurs between the inlets and apertures

whatever the relative rotational positioning of the
components. Other numbers of inlet and outlet apertures can

be provided as found by the formula:
X =X + C
where

X; = the number of inlet apertures

X, = the number of outlet apertures

C = the set of positive or negative integers not
including 0 or nX;

n = any integer.

Alternatively, the same number of inlet and outlet

apertures can be provided non-equispaced around the
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annul ar flange 47 and support webs 49 being provided.

The only difference is that the discharge spout 45 is
W@ b@poas223v t h an upper frusto-conical section BRI/aBao0a/000272

| ower 30 cylindrical sectidgh 93. WO 2004/ 065225

PCT/ GB2004/ 000272 43 In contrast to the previous

versions and as shown in Figures 24 to 28, the

annular frame 41 is replaced by a skirt portion 80

whi ch surrounds the cylindrical funnel 40 and is

joined thereto by neans of eight r?digl struts 87 5h

ich.adjoin the cylindrjcal funnel 40 at or near the

Caﬁ%ﬁf%?e%?%nﬁ%sﬁ§?y£#3§l#ﬂﬁr?% ?t%x?%ﬂs?ﬁﬁfgisoFthEOt
abkgméd. portion 80 extends upwardly fromthe struts 87

to define a chanber 90 with an open upper face. An

uppefl¢i Ao 106f mphHe b@YPrﬁﬁ¢it@@r@dL@nS$oﬁr81phakedPlnto

L D- j S O.in Figure 2 annul ar
e TR0 PERIbLE, B34 D0e s e e Eifhas GaRnuarar DY Of
pécloimg hef stheitlseBFrage defighed benagnith athe chaRiel 8Bamber

tween the skirt portion 80 and the outer tube 42.
lgﬁec ﬂ%?éYaﬁb?é %5 dofbFFdes at a lower end an 15

eXteTE@r1£$ﬁﬁQ€e8§_ﬂ@iQﬁeﬁiﬁﬁfEQé@e@gi@Héaé?ﬁgrtﬂgmber 2

major axis X. A rim 84 depends downwardly froma
an@uiernay rfemleef3 thethé atryee SEamelr cont dewsribe@ above in

riaperiure §5v¥@'cgn$re circunferentially equi-spaced
argénd The rim 84

hus, the rim84 is provided wth

a cakteblsaf echtonesnienditite RkARSrEMHRSe B89N M echrough the
rovided between the struts 87 allow ng communication
TRt VIR heP cHanbR? dnartPanfr amiferiepanyefsgens /af the

CUEIPRLL e e M PP RS v
thehimigkiver siloamlefr and mixes with the beverage ingredients
contained therein. The product is dissolved or mixed in the
water and forms the beverage in the mixing chamber 134 and
is then driven though the apertures 85 into the annular
channel 86 by back pressure of beverage and water in the
mixing chamber 134. The circumferential staggering of the
four inlet slots 36 and the five apertures 85 ensures that
jets of water are not able to pass radially directly from
the inlet slots 36 to the apertures 85 without first
circulating within the mixing chamber 134. 1In this way the
degree and consistency of dissolution or mixing of the
product is significantly increased. The beverage is forced
upwardly in the annular channel 86, through the apertures 89
between the struts 87 and into the chamber 90. The beverage
passes from chamber.90 through the inlets 45 between the
support webs 49 into the discharge spout 43 and towards the
outlet 44 where the beverage is discharged into a receptacle
such as a cup. The cartridge finds particular application

with beverage ingredients in the form of viscous liquids or



10

15

20

25

30

cartridge 1 is simlar to the assenbly of the first
version but with certain differences. The outer
woreoh®65225 and i nner menber 3 are push-fitted pOLEeBR@A/000272

as shown in Figure 29 and 46etai ned by neans of a
snap-fit arrangenment rather than 30 wel ded toget her.

On joining the two nenbers the inwardly directed
cylindrical extension 18 is received inside the WO

2004/ 065225 PCT/ GB2004/ 000272 44 upper cylindrical
extension 81 of the skirt portion 80. The inner

gdEber, 3 gehaingd J 4 he ioﬁfcﬂa%@a%rtéi redient is

frictional interengagenent o e convex out surface
cagmingfd tive thier stagoritdaen 11 Yiafh thericydsidnt el between
t ensj gwth 5 the in-turned rim9l1l of the upper
1 R POSONER ks FOIIBEY AR S G REHGSTa 2000 and
1d madred dth odte a@ldt &F AR 14768 sINENG FC MRl x1 34 1 sin
defined | ocated exterior to the skirt portion 80. The
anabiiaty aerdnsat 1P3y ldemisl wefifiee Bev ecaga inasyrisditdnt s
P OF- [ ' I be N t
oo Pl e BRIy pir, PR L R ZD R ac
angtizgye reedd Getowarre sentaral 150 owniHa kes pect wherenehe coffee
anot her. The_ radiial location of the two parts

h N
DA% e FRAT & Meed®HEETE Cadrer midfed -orrhe 1iquid

cdiiperd idiyridal RS EY Yocties HaeWdee of. 1 bl o Wehy 3Rignt
and five apertures 85 ensures that 15 m salignnment
sasdiewr $ilsemheas tiche Pusiferabdiyd begparcen 6s 5 wist dvé® the

I ti r Qt at.i [ i tiqni of .the _.conpaonents.
S B SN0 0 LT ORI o Lever
ofpruim ded fae faaurd b lidie 4f.6r Buladl ind0 aXehe DE-14 6 for

where _Xi. = the nunber of inlet apertures .25 X. = the
coffset it sfuret rapersurds Ue £t Ae E8RtHE -positive or

negal ifvR i €888 ROLF cartridge 1 is shown in Figures 30
to 34. The fourth version of the cartridge 1 is particularly
designed for use in dispensing liquid products such as
concentrated liquid milk. Many of the features of the fourth
version of the cartridge 1 are the same as in the previous
versions and like numerals have been used to reference like
features. In the following description the differences
between the fourth and previous versions will be discussed.
Common features which function in the same manner will not
be discussed in detail.

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

The cylindrical funnel 40 of the inner member 3 is
similar to that shown in the second version of cartridge 1
but with certain differences. As shown in Figure 30 the
discharge spout 43 is shaped with an upper frusto-conical
section 106 and a lower cylindrical section 107. Three

axial ribs 105 are provided on the inner surface of the
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including O or nXi n = any integer. 30 Alternatively,

t he sane nunber of inlet and outlet apertures can be
w@e@nioaas non- equi spaced around the WO 2004/ 06BRREB2004/000272

PCT/ GB2004/ 000272 45 cartwdidge to ensure that the

inlets and outlets are not aligned. The one or nore

beverage ingredients are packed into the m xing

chanber 134 of the cartridge. The density of 5

packi ng of the beverage ingredients in the m xing

chanber 134 can be varied as desired. The lamnate 5

s e e L Thanner 2L Qham S Shove 1% the

dgwresd s twevrestdEnshel @utl atset 4 et e Ip I eBTts tthee diisghmgrged
chanber 134 through the _four slots 36 in the sa
DEREHAES 4 Pt SRIGUE R PG tgHS dhe FPOWar t {J U THHE U ly, the

rlw.aé elod Sidorhebd@adiaal | y ANwal dine tschQHﬁi‘ vedhei g X Mg
chanber and m xes with the beverage | gredlents

cacmmaigﬁedt,t et @iy, ITHerivduict Do |thspusth e gnnular
elghdd %70 IR AN ol Bhddle REERIA0E LG R Ml 72

rrven he apertures

iBmdr ertdﬁgaamwkafan chaned Sednd backs jpressure of
beverage and water in the mxing chanbher 134. The

ci r curff réhtﬁ%ﬁtﬂsctrag@er%ﬂﬁvwﬁéi Frlani@ i Shgym in
g 18y fx}ééﬁsla&?fdﬁ”t% ExANSHES 1 Mt 20 it Saive.

water are not able to pass radially directly from the
Batesn & airsd 3@ tapemteuaq&r&mraese gocov tdaslitin itlse rim 84.

A 08 WA AN D0, SHAISL L, L v

prfv:{[d'@i Jﬂfcﬂii-é:ttl'llsrcﬁl‘\gﬂréclcﬁﬁrﬂﬂ Yedmefiensged.. The
beverage is forced 25 upwardly in the annul ar channe
86, Ahrasugh athdperkQft e gyovided extending from and

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

As in the first embodiment, the inner member 3 acts as
a load-bearing member.

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

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

Operation of the fourth version of cartridge is similar
to that of the third version. The water enters the
cartridge 1 and the mixing chamber 134 in the same manner as
before. There the water mixes with and dilutes the liquid

product which is then forced out below the bowl 100 and
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between the struts 87 and into the chanber 90. The

beverage passes from chanber 90 through the inlets 45
wheimees2s he support webs 49 into the di scharBET/sBoMu/000272

43 and towards the outlet 444 where the beverage is

di scharged into a receptacle 30 such as a cup. The

cartridge finds particular application wth beverage

ingredients in the formof viscous Iiquids or WO

2004/ 065225 PCT/ GB2004/ 000272 46 gels. In one

application a liquid chocolate ingredient is

d
R ngtn ey DB A S80bRPa r SRt Bt SEtaer AluRe dRgoribed

ab@meenT'aeoorapdrweﬁOchatate 0Cqand proeheacihyeially
anot her application liquid

3rrEBefs velhin heg rrothar BArLriagent wheNnein Figure 34

iwi scosktipjetrbebwerned9288d329Q00Ea Bg ?bhﬁgé aggterlng
bet ween 80 and 5000nPa at OC where th
t?%tﬁFXéaglﬁgaW@@élléﬁ beR&EbﬁIAOthﬁddYD&ﬁéﬁ Ihquhdqprdduct

1ﬁ°€ﬁ§elb gé?@t EHXh onta%ﬂgbe%?%535|§}% ﬁ%i Ogbgyto

melght Fum BT carbona
eand uhﬁ%lgy aperghtesme SQEham bh@ﬁrlb@nﬁéﬁcé&tﬁpte@nd into

mai nt ai evel. of the coffee at or below 4.8
t%%a%ﬁl?‘r\ aﬁ gﬂ@ fLPP 1 ENFSRIn ceppeB- FoRFladl 04r t Fomgesuently,

) lpqazdr;p%am%o%mé P%e{ﬁafapnb 1CRNE T, 008 doh$in

shown in Figures 30 The fourth version o
rehrt EEely i @gecantsaped tdenl g | yhe diosi ghel $oageseof nche

SRR N S S LS S RS E N AS i pare o

th/@rrsmm@fcmdimb@:arim dgerlie A B 1e SAPBu@S 1M 4 annular
revjous. versions and |i ke nuneral's have been used to

bavek ot Ah iR R et BEP YAt ithesteqath anrrtwrevi 4y under grav1ty
1rﬂ§§%ﬂ@té@fbilﬂ%fi';\%\%cﬁ% 11%91{ n@,o &4 ourt h @%5134

previ ous versi ons I SCU
Ehitugh fire tamer i urdshed S aaved reriney ’c/hé | bowat 1dae The
arghflca%s% Wl nldjt?taaétls to even out the concentration of the
diluted liquid product entering the cylindrical funnel 40 by
holding back a proportion of the concentrated liguid product
and releasing it into the exiting liguid stream flow path
steadily throughout the dispensation operating cycle as
illustrated in Figure 35a where the concentration of the
milk measured as a percentage of the total solids present is
shown during an operating cycle of approximately 15 seconds.
Line a illustrates the concentration profile with the bowl
100 whilst line b illustrates a cartridge without the bowl
100. As can be seen the concentration profile with the cup
100 is more even during the operating cycle and there is no
immediate large drop in concentration as occurs without the
bowl 100. The initial concentration of the milk is typically
30-35% SS and at the end of the cycle 10% SS. This results

in a dilution ratio of around 3 to 1, although dilution
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The outer nenber 2 is the same as in the third version

25 of cartridge 1 and as shown in Figures 19 to 23.
wab@4oyizehdri cal funnel 40 of the inner nenberPGI/iG82004/000272

simlar to that shown in tke second version of

cartridge 1 but with certain differences. As shown in

Figure 30 the discharge spout 43 is shaped with an

upper frusto-conical 30 section 106 and a | ower

cylindrical section 107. Three axial ribs 105 are

provided on the inner surface of the WO 2004/ 065225

r%gsp%go%b@v@@gzl & Fiaﬁ&i‘%ggf%mslgr e t”;ibé@iﬁié &fic Nene

everage downwar e outlet 44
praEEpr everdnt hen di Boharigest ieyerddeefemmgspimgiedients the
wi thin the spout. Consequently, the _rihs, 105 act a
CHHTTORC S TR e SRbom h PABH B1E S ot T TS baEe
cred ridid £11 ok S o dad throughotheseempl @rs §4 age at the

47. However, the chute 75 beneath the air inlet_ 71 is ,
envbraf dilhgareke thant 3 $he Beoirwerss o A dkjygion ratio

Cion 80 i ) g ot
B Tl o YR NI Ao Al 1Al opences
bBet wees) oRanrdiZzndperiares 85 leregiprdidweton nrdthecs i of

84. Typically ten apert i ded t.h th
bYHEETT vl ChrbVAtRdLd rha Hb 4HF P VETRI ST CaE rFRgRenE
irkred¥ GONURSE PO d 00§ B Priavd dadh exd Encbmeedt oot ahel is -

integral with the flange 83 of the skirt portion 80,
bétweer % GrElt aandowie 10NeuNprasewn 2% | e cndayt 1dispense

134 0 SEED -4BBELa UL ORI 81 KEhBter 20 o 2

a7 Bl are, | Hreeagh i her i odya tllds adf dsetesenth@ to 1 and
| oner end of the bowl 100 where it jojns the skirt
10rEQ oh B PREFEPEDIWL TR He e P27t t TR E DRy e

equi Pﬁ}ﬁ:@% ag&wﬁn%f hen Sl iU erens o dfetdee PO £100-4

As i rst enbodi nment, the iInner nenber 3 acts as
under pressure through the aperture 128 by the back pressure

of beverage collecting in the filtration chamber 134 and
chamber 90. The beverage is thus forced through aperture 128
as a jet and into an expansion chamber formed by the upper
end of the discharge spout 43. As shown in Figure 34, the
jet of beverage passes directly over the air inlet 71. As
the beverage enters the discharge spout 43 the pressure of
the beverage jet drops. As a result air is entrained into
the beverage stream in the form of a multitude of small air
bubbles as the air is drawn up through the air inlet 71.
The jet of beverage issuing from the aperture 128 is
funnelled downwards to the outlet 44 where the beverage is
discharged into a receptacle such as a cup where the air
bubbles form the desired frothy appearance.

Advantageously, the inner member 3, outer member 2,
laminate 5 and filter 4 can all be readily sterilised due to

the components being separable and not individually
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a | oad-bearing nmenber. The lamnate 5 is of the type
descri bed above in the previous enbodi nents. 25 The
wa@smeobi2gs procedure for the fourth version of PCT/GB2004/000272
cartridge 1 is the sane asSthat for the third version
OQperation of the fourth version of cartridge is
simlar to that of the third version. The water enters
the cartridge 1 and the m xing chanber 134 in the
same manner as 30 before. There the water m xes with
and dilutes the liquid product which is then forced
couprbelny tdetbows BHOsamewV: 2004 A6bFdS5crevices. Rather,
, PCT/ GB2004/ 000272 48 through the apertures 85 towards
1t hS ottt et 2 iehsCaRict Rhed CThe overoapR b opdtEEBn of

stdeiligmi dopr odust {ﬂétﬁ@éééfsaﬁ[}é%%&e%ﬁié‘réh ormed.
annul ar bowl 100 as shown 1n Figure 34 is not subject
Thos i herepiat towl 0ty obmbyrtdiet wehere erberbegefagdeingredient

. m Xi ng, chanber .134. .Rather,. the diluted |jquid product
B Rt e P S Thameen il Senfidcrate-
to B tflron ohmsdE@T théti©So BSh&ad e t bk bEa§Or £€d up

and into the_annular bow 100 through upper nouth

P3Oy CEbRE G IRATF YL AT Pies | Kot YL PrURRcRT | ;1 TPrecempd Bed

i i e iV ed [
IPRLY R ot BB d fod S M0 QST LTS B ey,
povn@depedductk i prodiect oveavedréenfproisdaend ximgt lehafiden of

134.. The 1i quid duct in the annul.ar bow 100 dri ps
S O h L LT e BT DreRASS . Pt He for
a Séa e @Of ndr gpcd 1@&&8&5& the 18 X charpers 184ad Sche
a

through the apertures ¢ nd bel ow the bow 100. The
mhhRul B DoV S ToreRcREhi eV e erF DU Ouhky dein dene e g opt @A

gL BLIATHLS, SO S 1 L0
tlronoemtist@d of qui sk gurmdugiplanthicd easingpdds | the dhe: and
cé%%fégh ;io it gtéé%rgéé(ﬂg éugg dispense the beverage.

The use of steam also increases the risk of injury during
operation of the cartridge. Accordingly the present
invention provides for a beverage cartridge having a
concentrated dairy-based liquid product therein. It has been
found that by concentrating the milk product a greater
amount of foam can be produced for a particular volume of
milk when compared to fresh or UHT milk. This reduces the
size required for the milk cartridge. Fresh semi-skimmed
milk contains approximately 1.6% fat and 10% total solids.
The concentrated liquid milk preparations of the present
invention contain between 0.1 and 12% fat and 25 to 40%
total solids. In a typical example, the preparation
contains 4% fat and 30% total solids. The concentrated milk
preparations are suitable for foaming using a low pressure

preparation machine as will be described below. In

particular, foaming of the milk is achieved at pressures
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20 steadily throughout the dispensation operating

cycle as illustrated in Figure 35a where the
wa@omgmeient i on of the mlk neasured as a per cCROL/&H2003/000272

the total solids present i$1 shown during an operating

cycle of approximately 15 seconds. Line a illustrates

the concentration profile with the bow 25 100 whil st

line b illustrates a cartridge wthout the bow 100.

As can be seen the concentration profile with the cup

100 is nore even during the operating cycle and there

j j j i ratsi . OCC
by Rop oz BB S ANDF SORoL I EOpernt S Iheh 88000
caheriddk ¢85 tlypi Taktiyh 30304 3686 1SS ancr thed habend. of

t he cle 10% SS..This results in.a djlution rati o, of
ar ou f?%mjf,lg ark h%ﬁ% RS MAT AR ST 'a) ‘?%ﬁ/b%@%tlcularly

adREIh €200 0ROR2 Fevehadad | Dsc9f a Hety@sncdi hds laR@dnblk
to 1 are possible with the present invention. For

shalres - | Perf rdelierdie PaeP ey of sthwenl Honderevali bas

r. | ou 0 h :
B Y A A O e o B or e B g wse
of heh& lemel of 00 henalybd® AdadHeg SSevdhs sof estdiset ntlaan 40%,

DTG 0 BhiS1 7 BT oie O baer dYe)  or o oL 16 qeelace
f Sy aleell ditd Oy Fedd &5 Ghan bEINELRe od & fpaad ﬂ&rt:_p%quid

1 are possible with the present invention. For [|iqui
cebitee eanelnmitewl cont ettt han 100 verveepo49ileyes The

. tratiaqn a end_.of di.spens 1- 2% SS,
e SN LE EPTERNT L ARt lE S0 (ORESE ot V4 REne o
tlandf Jdhn tprdduedd hovgtheivotwmn satioguod hetaessne 10 to

1 and, 100 to 1 are possible with the present

in $1n. AFSRFAIHE: il BFBhF NSt EE thed bavkrafdPeeerage
14 Lok dbynder PP UL 3o %hfcls:{%ﬁ @P@fféﬁ&%ﬁi@y is

t he back pressure everage collecting in the
nédsured ian Ghuerl3B4L &R 3 clanber= IR . The Pevefogeability

ozjf Stlrtlehurgilf}gr Faergd ton:rl%'llghilac?t?:{é u{11egr1e2c§ients) igs enhanced by
the provision of the bowl 100 as can be seen in Figure 35b.
The foamability of the milk dispensed with the bowl 100
present (line a) is greater than that of milk dispensed
without the bowl present (line b). This is because the
foamability of the milk is positively correlated to the
concentration of the milk and as shown in Figure 35a the
bowl 100 maintains a higher concentration of the milk a
larger part of the operating cycle. It is also known that
foamability of the milk is positively correlated to
temperature of the aqueous medium as shown in Figure 35c.
Thus the bowl 100 is advantageous since more of the milk
remains in the cartridge until near the end of the operating
cycle when the agqueous medium is at its hottest. This again

improves foamability.
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as a jet and into an expansion chanber formed by the

upper end of the discharge spout 43. As shown in
wo-2@unes223l, the 20 jet of beverage passes dir ertT/GBoM@1000272

the air inlet 71. As the B2verage enters the

di scharge spout 43 the pressure of the beverage jet

drops. As aresult air is entrained into the beverage

streamin the formof a nultitude of small air

bubbles as the air is drawn up through the air inlet

71. 25 The jet of beverage issuing fromthe aperture

128 45 Junnelded downperds, 1o, Lhe utlel 44 uhere the

beverage 1s I'scharged inmto a receptacle such as a
adBiimbsheycd He @lirspdndibloed ifcprim tduef fdes ipredivatet.hy

appear ance. Advant ageously, the inner nber. 3, outer

mentér RS REIakEe Hian e IO T SaIG e Ve age

deadidoe Yeddd st R LGvddie ORI RRISNG provide an
cseparé%ie and not indivﬁd&%Lly WD 2004/ 065225
1 nREHVEER GH0G0EIRY B ddveprdisinapsaeast fsoieyr s dpsnaggnpared

or__narrow crevices., Rath it 1s.qonl f
L B MiHT (Fe Corfssitent g{éfaef Er-° st ef'%%fes;tt%lr é)rrﬁb]t%alt below
wHilteh NAGRES alhe pPassSAgRZaYS Mféay ldieth fobhitwdrey samples

particularly inportant where the beverage in%{edient 5
egah PiYGIRLBAIRE FF Gk B SR HQIMGFHFTH 1ged ground

nt ; fs ' ; ;

Gance! agdhe, fiurd hephodidrent, of; RRYEIAYS-ding to the
CCartri gaggt:arsl gpartllcul arly advant agreouls or di slpens% ng
firsoremdntdiated afaithe aseedt quivkpricductCastichidgse B 1s a

liquid mlk. Previously, owdey ed m.l k. product s _have ,
P R HEF age (T TOh IR 51 6 SR 10t q:glc?diar%) ipant’s
dAUMEBTPRIA 5k Ry erage . rHovwaueve fidldext of the brewed

cappucci no-style beverage it is necessary to foamthe
bewdnageThis trasuseash ot Heve dpite ik ISPTHP RS bRy 2
pesécee%mag%g]ro%'%%ﬂllequé&iraé k(° Sqdl{fsti'n afcf‘!tsables and

necessitates e provision of a steam supply which
fameuleases Irhecleosdxaan &b ot exi ty of the nachi ne

used to dispense the beverage.

%88 = 0.7774 * (Brix value) + 0.05609.

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

Table 1

CARTRIDGE A

Sample |Brew Volume (g)| Coffee Weight (g) Brix % SS (%) % Yield
1 105.6 6.5 1.58 1.29 20.88
2 104.24 6.5 1.64 1.33 21.36
3 100.95 6.5 1.67 1.36 21.05
4 102.23 6.5 1.71 1.39 21.80
5 100.49 6.5 1.73 1.40 21.67
6 107.54 6.5 1.59 1.29 21.39
7 102.70 6.5 1.67 1.36 21.41
8 97.77 6.5 1.86 1.50 22.61
9 97.82 6.5 1.7 1.38 20.75
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thanl r0% ar & possl.bre.—For L Lquid, Ty corrgfa1 f.0amng 3.9

| evets—of—greater than—70%arepossibte—The

f oarabit ty 1 ev¥8% s ppasur®d as AR ratio Bi%the 22:18

vol ume @ the f98 produce@Sit o t he8vol une 58] i quid 22.04

beverage| ingredisnt di spensgd. Foz.3lexanpl el.848her e 26.23

138} 3nl spf bevegoage 6.5 1.72 1,394 21.50
6 98.05 6.5 2.05 1.651 24.90
7 99.49 6.5 1.96 1.581 24.19
8 95.62 6.5 2.3 1.845 27.14
9 94.28 6.5 2.17 1.744 25.29
10 96.13 6.5 1.72 1.394 20.62
11 96.86 6.5 1.81 1.464 21.82
12 94.03 6.5 2.2 1.767 25.56
13 96.28 6.5 1.78 1.441 21.34
14 95.85 6.5 1.95 1.573 23.19
15 95.36 6.5 1.88 1.518 22.28
16 92.73 6.5 1.89 1.526 21.77
17 88 6.5 1.59 1.293 17.50
18 93.5 6.5 2.08 1.674 24.08
19 100.88 6.5 1.75 1.417 22.00
20 84.77 6.5 2.37 1.899 24.77

AVERAGE 23.09

Performing a t-test statistical analysis on the above

data gives the following results:
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15

I's dispensed, of which 58.3nl is foamthe foamability
is 15 neasured as [58.3/(138.3-58.3)]*100 = 72.9% The

wo o@mmbi2ity of the milk (and other liquid  PCT/GB2004/000272
i ngredients) is enhanced by4 the provision of the bow
100 as can be seen in Figure 35b. The foamability of
the mlk dispensed with the bowl 100 present (line a)
is greater than that of m Ik dispensed 20 w thout the
bow present (line b). This is because the
foamability of the mlk is positively correlated to
the concentration of the mlk and as shown in Figure
35aTBRée Bowl 100 mai ntains a hi gher concentration of
the mlk a_ |larger t of-the operating cycle. It is
al sBT%BW%SWg?tA%%"B%rﬁ%gﬁ”FTCF% of the mlk is
positively correlated to tenperature of the agueeus
medi um as shown i n Fi gur e%3b@.(Carfitpas) t he st (LCarttio® 8) s
advapipageous since nore of the milloggennins in tdhmee
car%r’laﬁ&e until near the end of theggperating cyclsgs
when 't € agueous nediumis at its ho%gest. Thi s aggpn
30 OHFEUR8E f oammbility. WD 2004/ 065225
PCT/ GB2004/ 000272 52 The cartridge of the fourth
enb@dilepatiancs al so advant ageous i n2d8Pspensi ng |i quid
cof fg@tHesiad wehsbifidrénchas been found that the

embqdi ments of beverage cartridge ofsgthe present

[ nvggtt{on advant ageousl y provide anjgqg i nproved

const$ ency of the di spensed bever%ﬁ@ when conpared to

pri Gfr<aheretdlr tri dges. Reference i'Yfi8e to Table 1

bel ¢®riticatnectail shows the results of br®{ yiel ds for

t were=isaemdiies each of cartri dgepo@7and B cont ai ni ng

roastrpdv@speund coffee. Cartridggofsi s a beverage

carrsqaingag(%g’%g%r ding to the 10 firstyggbodi nent of,ife

present invention. Cartridge Bis a prior art

beverage cartridge as described in the applicant's

doc wrentanA0Ad 58 78towsT hehate firheec tdones d gtdencyofokt e yield,

wﬁgéaMgAuates to brew strength, for the cartridges of the

present invention is significantly better (at a 95%
confidence level) than the prior art cartridges, with a
standard deviation of 0.88% compared to 2.24%. This means
that beverages dispensed with the cartridges of the present
invention have a more repeatable and uniform strength. This
is preferred by consumers who like their drinks to taste the
same time after time and do not want arbitrary changes in
drink strength.

Whilst the first and second versions of the cartridge
have been described as being assembled by means of a welding
operation they may equally be agssembled by means of a snap-
fit arrangement in accordance with the present invention.
For example, the outer member 2 could be provided with a
formation which co-operates with the periphery of the

annular frame 41 to from a snap-fit.
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beverage is neasured in Brix units and converted to a
percent age of soluble solids (%8S) using standard

wo aismes2and 15 fornmul ae. I n the exanpl es bel owCEE82604/000272
0.7774 * (Brix value) + 0.6569. % Yield = (%S * Brew
Vol unme (g))/ 20 (100 * Coffee Weight (g)) Table 1
CARTRI DGE A Sanpl e Brew Vol une Coffee Weight Brix % SS
%VYield 1 105.6 6.5 1.58 1.29 20.88 2 104.24 6.5 1.64
1.33 21.36 3 100.95 6.5 1.67 1.36 21.05 4 102.23 6.5
1.71 1.39 21.80 5 100.49 6.5 1.73 1.40 21.67 6

107194 Gt k22 &b 9 e 3tk e/ L ibhiY a%c%ﬁa may be
21.41 8 97.77 6.5 1.86 1.50 22.61 0 97.82 6.5 1.

prE81e20 WAS IV 2802 13685 225 tREH GBR 00w 0002 the 53 l’lQ'ﬁ'lStal’lCe

83 6.5 7 1.36 .20. 40 6.5 1..78 1.44 21.
£oy St i/ st pnarer” e St thinal Fngibss.
T i e Y2016 Sy 89 2N LD ALK S co

51 1.23 19.23 16 104. 23 6. 61 1.31 20.98 17

1@#65366 o thes beverage 01319@1%88@@@ g
oFilthod® AT fefide Chd ke B RRIHIG2H- 5

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.



AVERACE 20.99 CARTRIDGE B Sanpl e Brew Vol une Cof f ee
Weight Brix %SS % Yield 1 100.65 6.5 1.87 1.511 23. 39
wQ205/08826.5 1.86 1.503 22.16 3 98.4 6.5 1.8 BCHEB82004/000272

22.04 4 92.43 6.5 2.3 1.846 26.23 5 100.26 6.5 1.72
1.394 21.50 6 98.05 6.5 2.05 1.651 24.90 7 99.49 6.5
1.96 1.581 24.19 8 95.62 6.5 2.3 1.845 27.14 9 94.28
6.5 2.17 1.744 25.29 10 96.13 6.5 1.72 1.394 20.62 11
96.86 6.5 1.81 1.464 21.82 12 94.03 6.5 2.2 1.767

25.56 13 96.28 6.5 1.78 1.441 21.34 14 95.85 6.5

1'9§§ﬁ%5é§;23'19 15 95.36 6.5 1.88 1.518 22.28 16

92. 8549 89 1.526 21.77 17 88 6.5 1.59 1.293 17.50
18 93.5 6.5 2.08 1.674 24.08 19 100.88 6.5 1.75 1.417
22.00 20 84,77 6.5 2.37 1.899 24.77 AVERAGE 23.09

1 per fRordafgrdide t ot aniid Sringlonm 0y sicrohatrradove

o A5, 100 U 5 PO ooy

Assumnimg &gliaratéar- lansesned el a fEartidldge A)e %tettHge

(Caré£%§¥¥éfﬂg an inlet (121) for the introduction of an
aqueous medium into the cartridge and an outlet (122)
for discharge of a beverage produced from the one or
more beverage ingredients, wherein the cartridge
comprises an outer member (2) and an inner member (3)
conjoined on assembly with the outer member,
characterised by the inner member comprising a

discharge spout (43) defining the outlet of the

cartridge.

2. A cartridge (1) as claimed in claim 1 wherein the
discharge spout (43) is integral with the inner mewmber

(3).

3. A cartridge (1) as claimed in claim 1 or claim 2
wherein the discharge spout (43) comprises a tapered

portion (45; 92).

4. A cartridge (1) as claimed in any preceding claim
wherein the discharge spout (43) comprises a

cylindrical portion (58; 93).

5. A cartridge (1) as claimed in any preceding claim
wherein the discharge spout (43) comprises a partition
(65) extending at least part way along the length of
the discharge spout.
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20

25

30

Mean 20.99 23.09 Variance 0.77 5.04 Cbservations 20
20 Pool ed Variance 2.90 Hypot hesi zed Mean D fference

w@200df06R285 t Stat -3.90 P(T<=t) one-tail 0.00BABBB2G04/000272

Critical one-tail 1.686 P@ET<=t) two-tail 0.000376 t
Critical two-tail 2.0244 Standard Deviation 0.876
2.245 The anal ysis shows that the consistency of %
yield, which equates to brew strength, for the
cartridges of the 5 present invention is significantly
better (at a 95% confidence level) than the prior art
cartridges, with a standard deviation of 0.88%
conpared to 2.24% This means that beverages

6 di spensettmidde t (16 cay talialigesd ofn tdey ppesesiing claim

i nvention have a nore repeatable and uniform strength.

Thi ST S0 1t e ok by SIGHRAATRATS i REKE 496 o conjoin

dri nkse tUHAS e SRR Hd M8y AlL Glediide, and do not
want arbitrary changes in drink strength. Wilst the

first and second versions of the cartridge have been

d [ bei |.ed by, . of | dj 15
OperalTOT AT i GGy e AL i80Sy HHCeidt g erap-

snaffift tadrdrageTRN tednb Gy daNGHMddi e esetns (19,
i nvention. For, exanple, the outer nenber 2 could be

pr oviide Pitthe &1y MERST i i hep-dp@matmembgn h t he

peri phery of the annular frane 41 to froma snap-fit.
WO 2004/ 065225 PCT/ GB2004/ 000272 55
A cartridge (1) as claimed in claim 6 or claim 7

wherein the outer member (3) comprises a closed first
end (11) and an open second end (12), wherein with the
inner member conjoined to the outer member the outlet
(44) of the discharge spout is directed towards the

open second end.

A cartridge (1) as claimed in claim 8 wherein the inlet
(121) is directed towards the open second end of the

outer member.

10. A cartridge (1) as claimed in any of claims 8 to 9

11.

wherein the outer member and inner member are conjoined
at or near the closed first end (11) of the outer

member.

A cartridge (1) as claimed in any of claims 6 to 10
wherein the outer member comprises an inwardly directed
extension (18) which is received in a proximal end of
the discharge spout on conjoining of the outer member

and the inner member.
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The materials of the cartridges descri bed above may be
provided with a barrier coating to inprove their

WO e®udsRETEe t 0 oxygen and/ or noi sture and/ or BCTEB2004/000272
contam nant ingress. The I5&rrier coating may al so
i nprove the resistance to 5 | eakage of the beverage
ingredients fromwithin the cartridges and/or reduce
the degree of |eaching of extractibles fromthe
cartridge materials which m ght adversely affect the
beverage ingredients. The barrier coating may be of a
mat er i I fr f amga,;
LT, T o it A I aed "y ot Y The Barrrer
coatihegaimy Hie apmeured\ebgoeac ndnberongir imechanifoase (41)
i ncl udi.n b not ted to ur de osi tion,
vac i E%p Lﬁﬁlgﬁa‘r p@@ftqaﬁgjerc%l ext'r usi on,
in-nmoul d | abel l'i ng and two/ nul ti-stage m)ul di ng WO
2004/ 065225 PCT/ GB2004/ 000272 56 C ai ns:

13car # icge qivgecditaiad g adHeSorl tmsrle iFe ver &@’@reln one or
| et 200 @ %%Jeggiefﬂﬁ'@ﬂert%éﬁ@fea@r’a%{é Y(41)
5 air- vvater-lrrperrreale material s e cartrid
conmno’tsmg:larsedwlfetrs(tl&h)d f(an)t ke ititer oduret men@feramhen

?gg us .medi um i ntobt efglré:tegrdg !%gfdfarar%m%{é]t{‘b%t&ﬁ’% 2)

nor e beverage i ngredi ents, wherein the cartridge 10
conprises an outer nenber (2) and an inner nenber (3)
l%onjﬁouqmrd{d%ss@ﬁbla;s il melse wupéral{?er%@erwhereln he one

charac eris er, r |
di scﬂaﬁlfaltrmgé[ls a(gtf% ﬁl nlljr% 4 ng%t of t ( 4
car terxudageimlgb L@:wa&dj@r tﬁnodgel'(el)fma:ltau roggk |<ﬂocei%i Mmikst

wherein the
end of the outer member.

15. A cartridge (1) as claimed in claim 13 or claim 14
wherein the one or more passages (57) slope downwardly

towards the discharge spout (43).

16. A cartridge (1) as claimed in any of claims 6 to 11
wherein the inner member (3) further comprises a skirt

(80) surrounding the discharge spout.

17. A cartridge (1) as claimed in claim 16 wherein the
skirt (80) comprises an upper extension (81) which, on
agssembly of the cartridge, contacts the closed first

end (11) of the cartridge.

18. A cartridge (1) as claimed in claim 17 wherein an upper
rim (91) of the upper extension (81l) engages a co-

operating formation (18, 19) of the outer member to
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di scharge spout (43) is integral with the inner nenber
(3) . 20 3. Acartridge (1) as clainmed in claim1l or
W@ b@inov225 wherei n the di scharge spout (43) conpei/e83004/000272
tapered portion (45; 92). 54, A cartridge (1) as
claimed in any preceding claim 25 wherein the
di scharge spout (43) conprises a cylindrical portion
(58; 93). 5. Acartridge (1) as clained in any
precedi ng claim wherein the di scharge spout (43)
conprises a partition 30 (65) extending at |east part

D004 SR8 305 T CRROTH RIS o o, R {17 h0e T 1™

as Ghaived td ey Quesedidgbet ai m wherein a snap-fit
arrangenment is provided to conjoin the outer nenber
and the inner nenber. 5 7. A cartridge (1) as clained

14N ol alpEpeL et the éﬁéﬁnecilfn &1 ANYEIBNh SO | §85 co-
co-operating Tormations (19, 91) on the inner menber
and dferauiry fenberion(oB. the curter dgpmidy b @ o merprdly

nﬁ$a|n1§ o claim? r@;yeln the outer nenber (3)
S-S c?%@%ﬁs+??s end (11) and an open second

end (12), wherein with the inner nenber conjoined to
t he outer nenber the OUtlengg44) of the dlscharg

2@polh ¢%r@¢¥@%¢e61io®®r‘éﬂsa% 151 e RERGAT RACCIdimA
cartpi S C ein the inlet
(121‘3 rl%lcl:(tge%lgtomar%s {%eé%%%nnggeco%d end of the
out er nenber. 20

21. A cartridge (1) as claimed in any preceding claim
further comprising means for producing a jet of the
beverage, which means comprises an aperture (70) in a

beverage flow path between the inlet and the outlet.

22. A cartridge (1) as claimed in any preceding claim
wherein the inlet (121) and/or outlet (122) is covered
by a substantially air- and water-impermeable material
prior to the formation, in use, of the inlet and/or

outlet in the cartridge.

23. 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 (5).

24. A cartridge (1) as claimed in claim 23 wherein the

laminate is polypropylene.

25. A cartridge (1) as claimed in any preceding claim
wherein the outer member and/or inner member are formed

from polypropylene.
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10. A cartridge (1) as clainmed in any of clains 8 to 9
wherein the outer nenber and inner nenber are
wae@oogosi2zesl at or near the closed first end (180T/GB260A®00272
outer menber. 25 11. A cambridge (1) as clainmed in
any of clains 6 to 10 wherein the outer nenber
conprises an inwardly directed extension (18) which
is received in a proxinmal end of the discharge spout
on conjoining of the outer nenber 30 and the inner
menber. WO 2004/ 065225 PCT/ GB2004/ 000272 58 12. A
cartridge (1) as clained in any of clains 6 to 11
wherein the inner nmenber (3) conprises afranme (41)
2davimgeartfiildeyr (14) =8 spesiedd her eupopreseiBingd claim
cartridge (1) as clained.in clajm12 wherein.one

o SR A0S S S T G ST e & ) EOTTed

and ]«g_p&{ c&sqﬁLgdggsLta@gple( ]p@lﬁffert,he out er nenber when
the i nner nmenber and outer nenber are conjoined. 10

14. A cartridge (1) as clainmed in claim13 wherein the

ne . or r.e, passages. (57). del j.m ; ;
2€Xt éh |anrgITCD rulpd erd?@ farsorﬁ%t%le (fa%?rle dtl{é) #ﬁ%%%ls dscf]i(ar%;}%
ePd_vﬂfedﬁé‘liel QTHééroum‘lﬂOeﬁemkileﬁf End /o dntrrd dgeenfddr d@iss formed
claimed in claim13 or, claim 14 wherein the one or
mor @3 aldSRfEst PE O G downwar dl y  towar ds the
di scharge spout (43). 16. A cartridge (1) as clained
in any of clains 6 to 11 20 wherein the inner nenber
2€ 3) X uratteridgmptilsess aclskimad (r8@NYs myestadirg ¢lmin

cl ai T et e i (B0t ot R g e
extension (81) which, on
29. 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 is

consistent to within 1.0 standard deviations.

30. A cartridge (1) containing one or more beverage
ingredients (200) and being formed from substantially
air- and water-impermeable materials, said cartridge
comprising an inlet (121) for the introduction of an
aqueous medium into the cartridge, and an outlet (122)
for a beverage produced from said one or more beverage
ingredients, wherein said cartridge comprises an outer
member (2), an inner member (3) inserted in the outer
member and means for producing a jet of the beverage,
wherein said means for producing the jet of the
beverage comprises an aperture (128) in a beverage flow

path linking the inlet to the outlet, characterised in
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20

25

25 assenbly of the cartridge, contacts the closed

first end (11) of the cartridge. 18. A cartridge (1)
w@sgoogloeizaed in claim 17 wherein an upper ri mPOLGBRG04/000272

t he upper extension (81) ermyages a co 30 operati ng

formation (18, 19) of the outer nmenber to WO

2004/ 065225 PCT/ GB2004/ 000272 59 form a snap-fit

arrangenent for conjoining the inner nenber to the

outer nenber. 19. A cartridge (1) as clained in claim

18 wherein the co- 5 operating formation of the outer

menb n inwardl irected e tenS| n

cart?%ﬁ f)aggrgﬁﬁ%nég2@ arfy é@é&?ﬁ b&l&Pﬁﬂnterface
mherbbﬂwébﬂ cakt Lhdge h%n@%&ca%ﬂaﬁﬁ@ oﬁQe%lmeﬁber.
cartridge (1) as clained in any preceding claim

further conprising nmeans for producing a jet of the

evepa ang oC s.an tyre (70
R R G e e
15 22heAlnaerrmd@be@1)3a30¢Iauned memdBy [e¢cediPpdises an

| wh h and/ tlet (122
CovePBa By 478hoSPHn Pl Py Os aﬁﬁémgﬁgﬁi.w%gpﬁéabﬁeouter

"Hteﬁbﬂberp&bﬁbrﬁgebhénf@bgﬁkh961ohn(Q@? ghetRe Bbet
and/or 20 outlet in the cartridge. 23. A’ cartrldge (1)

as chaprsbiPR afythreénaengmembem inhshei nputke mehber, the
and/ S e substanti a

at e PR ELohT (SPYrpaL 2y By SHELELALEY BprgsfS” (7o
(1) &s sbadektlmin thai ap23twher ¢ipgihe [am nate is

pol ypr opyl ene.

32. A cartridge (1) as claimed in claim 31 wherein the

opening (70) comprises an elongated slot.

33. A cartridge (1) as claimed in claim 32 wherein the

inner member (3) comprises said elongated slot (70).

34. A cartridge (1) as claimed in claim 33 wherein the

outer member (2) comprises the obstruction (18).

35. A cartridge (1) as claimed in claim 34 wherein the
obstruction (18) comprises an extension of the outer
member at least a part of which projects into the inner

member.

36. A cartridge (1) as claimed in any of claims 33 to 35
wherein the elongated slot (70) is formed in a

cylindrical wall (67) of the inner member.



25. A cartridge (1) as clained in any preceding claim
30 wherein the outer nenber and/or inner nenber are

wo eooamaes223 r om pol ypropyl ene. WD 2004/ 065225  PCT/GB2004/000272
PCT/ GB2004/ 000272 60 26. A2cartridge (1) as clained
in any preceding claim wherein the outer nenber
and/ or inner nenber are formed from a biodegradabl e
polymer. 5 27. A cartridge (1) as clained in any
precedi ng claim wherein the outer nenber and/or inner
menber is forned by injection noulding. 10 28. A

artyi cI e D B4
nerbl S Had ] AR RICEE 1 chabinn oo
29. Aqautedd telaf - €N réxdgesid B e himee redie afs the

clalned |n an p edj claim wherein the percentage
15 yietinds ‘ﬁ%@% Qg% produced fromthe one or nore

bever age |ngred|ents contained in the cartridges is
consistent to within 1.0 standard devi ations. 30, A
3&ar thki @@:et:(nqge;ohl ai ¥6 gl DHEEBrimot e Heah dfeenein the

i ngr edi ent S gr#paé@ H»% NG, { OF NE éPW?U% aé]téﬁiif{drlcal
er -1 er neapbl e ma

air- and[1 erials, Sald cartrid
CONP&kiSeMgh G witd et iéZﬂécéIﬁedrms|an$lmﬂmmgcﬁumﬁW£Whln the

aqueous nediuminto the carfrid and an .outlet (122)
for @Y-bEverheRe! p"t’%]dlucg %ﬁn%%gdl%%rorpe Wt bever age

25 ingredients wherein sald cartridge conprises an
outer menber (2), an inner menber (3) inserted in the
39ut ek capmbidgeandl reansciatmed obuciry of jetabrsthe to 38

bever.age m@greln sai d f p L D0 gg $8110fca

t he ‘ﬁ%%“é?h %n%??%%%r%g?ggp%rtlg%% %1 § in a beverage

fl owsf 30. paﬁ@ binmkieg the inlet to the outlet,

characterised in

40. A cartridge (1) as claimed in any of claims 30 to 39

further comprising at least one inlet (71) for air and
means for generating a pressure reduction of the jet of
beverage, whereby, in use, air from the at least one
air inlet (71) is incorporated into the beverage as a

plurality of small bubbles.

41. A cartridge (1) as claimed in claim 40 wherein the at
least one air inlet (71) is provided in the inner

member (3) downstream of the aperture (128).

42. A cartridge (1) as claimed in claim 40 or claim 41
wherein the inner member (3) comprises a discharge

spout (43) defining the outlet (122).

43. A cartridge (1) as claimed in claim 42 wherein the jet
of beverage issuing from the aperture (128) is directed

into the discharge spout (43).
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WO 2004/ 065225 PCT/ GB2004/ 000272 61 that the aperture
(128) is delimted by an interface between the inner
woreovbess22ahd t he outer nenber. 31. A cartridge PAd/G&2004/000272
claimed in claim30 whereim3one of 5 the inner menber
(3) or outer nmenber (2) conprises an opening (70) and
the other of the inner nmenber or outer nmenber
conprises an obstruction (18), wherein on insertion
of the inner nenber in the outer nmenber, the
obstruction (18) partially obstructs the opening (70)
10 to so delimt the aperture (128). 32. A cartridge
(1) as clained in claim31 wherein the opening (70)
44c.0NY icsest mirdad ofigataed cslatitmedl 5r831aA e s itdyyee il )thes Jjet
cl ai in claim32 wherein t I nner_.menper (3
Comsth S SHRE G 1 oA O S AR Ry ePout
(1) @s)cligduRebd ni iy 3B-mheanel mgda o er1 renbeaid
(2) conprises the obstruction (18). 20 35. A
car tedidgenq Hharulldtired ad ¢l ai m 34 wherein the
obstruction (18) conprises an extension of the outer
menber at |east a part of which projects into the
45 NN  caEibielge 261 )3Gs Alcaimiad dge dlgiast4lviiemsin the
any of clains 33 to 35 wherein the elongated sl ot
(70)SWEE S nedl 3 (AR ek @ |A1( argje (gROut (43).
i nner menber. WD 2004/ 065225 PCT/ GB2004/ 000272 62 37. :
A cartridge (1) as claimed in claim36 wherein the
46| ordgatadtsidge (70) axt@misnad irheclppers eogeewsin Hehe
cyl Icnodr{éa%:vael v\\{\aB_JL]I. 1(567gzo'sitioned on an opposite side of the

discharge spout (43) from the aperture (128).

47. A cartridge (1) as claimed in any of claims 30 to 46
wherein the aperture (128) directs the beverage to flow
at an angle substantially perpendicular to a flow of

beverage out of the outlet (122).

48. A cartridge (1) as claimed in any of claims 42 to 47
wherein the discharge spout (43) is integral with the

inner member (3).

49. A cartridge (1) as claimed in any of claims 30 to 48

wherein the cartridge is disc-shaped.

50. A cartridge (1) as claimed in any of claims 30 to 49
wherein the outer member (2) and/or inner member (3)

are formed from polypropylene.
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5 38. Acartridge (1) as clainmed in claim36 wherein

t
wae
f

he extension (18) of the outer nenber (2) is a
yooumeizetal extension which is received as arsl/iGBrewg/ 000272
it wthin the cylindricald4wall (67) of the inner

menber. 10 39. A cartridge (1) as clainmed in any of

c
c
c
f

lainse 30 to 38 wherein the aperture (128) has a
ross-sectional area of 0.4 to 0.7 nmm2. 40. A
artridge (1) as clained in any of clains 30 to 39 15
urther conprising at least one inlet (71) for air and

s{Pang Lorgeastati 0.2 Br ehaui o L edipt ben ol yhbes) elo so

o

as a plurality_of smal| bubb

(

eVt agesI%n N Use, omthe at |eas
ne wiadreinl ehe (Fld}et Smémiser poz at &ad / ot ol hher besebage (3)
s.. 20 4%. A cartridge
1) @& ciarned FRO®I Ai M 2adeReraPHe tRRIBTSTt east one

air inlet (71) is provided in the inner nmenber (3)

d
5%
I
d
C
i
d

5
d
a

C
S

54.

ownstream of the aperture.(lzsz. 25 42. A cartridge
1) Ascatraoriddei fltl afnciginedciai andiofwpbading Bheto 51

nb 3 [ ' ,
o R REethetbe, PPCRo5RBe A, A ER M (2R, bdiber (2) e
| ai peemén Bl-ainydacnberebnldhegj et 30 of beverage

ssuing fromthe aperture (128) is directed into the
i scharge spout (43). WD 2004/ 065225 PCT/ GB2004/ 000272

3 4ﬁ-c§rE?EgéEd9§)(é&n€§iﬁ£§§nsﬂei8r0ﬁ6£a1ﬂ§v&@§5§in
he jet "o verage I npinges a surface of the ‘
i schaggedspott (£48) betweenngsEoimgdf foamt febstantially

perLpce (320):209 Sreciiing g putlolo(128), cdbertue

ur f ag@pk8s@ngoaCa¥RpURthedt (hesyi sehaagaiagouhe(48s. or
more beverage ingredients, the compartment comprising a
plurality of inlet apertures (36) for the introduction
of an aqueous medium into the compartment and a
plurality of outlet apertures (85) for a beverage
produced from the one or more beverage ingredients,
wherein at least a proportion of the inlet apertures
are out of alignment with the outlet apertures such
that at least a proportion of the agueous medium
entering the compartment through the inlet apertures is
forced to circulate within the compartment before
exiting the compartment through the outlet apertures,
characterised in that the inlet apertures (36) are

arranged around the periphery of the compartment.

A cartridge (1) as claimed in claim 53 wherein the
inlet apertures (36) are equi-spaced around the

compartment periphery.
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10 46. A cartridge (1) as clainmed in claim45 wherein
the concave wall is positioned on an opposite side of

w0 b@4/06i28E har ge spout (43) fromthe aperture (RCBGB20D4/000272
A cartridge (1) as clainmedébn any of clainms 30 to 46
15 wherein the aperture (128) directs the beverage to
flow at an angle substantially perpendicular to a
fl ow of beverage out of the outlet (122). 48. A
cartridge (1) as clained in any of clainms 42 to 47 20
wherein the di scharge spout (43) is integral with the

53 Nnet dEiberada) (1A% s ALaddd dge ) &8 el MBdsinco 54

any of clains 30 to 48 wherein the cartridge is

di scuhgigpiay. the ot let capertiwgrs (1§5hs21s alorated wowards a
of Céeeﬂﬂ? 30 t&r‘% corgmerrten'lenng hreeloa%dle\% r@gbt_eﬂe (gr)llet

and/or i nner

pol yypepiyhase, WO 2004/ 065225 PCT/GBZOO4/000272 64
51. A cartridge (1) as clained in any of clainms 30 to
50 wherein the outer nenber (2) and/or inner menber

54 3) A%&rﬁﬂd@@ froma biodem aﬂ@béfamlywheéeﬁz £ e

cartridge (1)"as clained in any of clains 30 to
V\hercmtnlettheam@nrmrrb%ﬁ (Xe aaiiorsparred  anepiyed 1(136} centre
'S §w Q b 'QE ctlon nmoul ding. 53'. A cartridge (1)
contalnlng D ﬁ%re beverage 10 |ngred|ents (200)

and bei ng forned fromsubstantially air--and

wat er - i npernmeable materials, the cartridge conprls ng
5% cohptieiiog 164) 2oy Ihemhe brolamhe 53 to 56

bevq{%%tg_. el et s o the £O tr[%_rg c ising a
plurality go]Jf fd% et apertures Ei % or i nt roducti on
15 of an aqueous nmediuminto the conpartnent and a

58. A cartridge (1) as claimed in claim 57 comprising 4

inlet apertures (36).

59. A cartridge (1) as claimed in any of claims 53 to 58

comprising 3 to 10 outlet apertures (85).

60. A cartridge (1) as claimed in claim 59 comprising 5

outlet apertures (85).

61. A cartridge (1) as claimed in any of claims 53 to 60
comprising unequal numbers of inlet apertures (36) and

outlet apertures (85).

62. A cartridge (1) as claimed in any of claims 53 to 61
wherein the number of inlet apertures (36) and outlet

apertures (85) are given by the formula:
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67.

plurality of outlet apertures (85) for a beverage
produced fromthe one or nore beverage ingredients,

are out of alignment with w®he outlet apertures such 20
that at |east a proportion of the aqueous nedi um
entering the conpartnent through the inlet apertures
is forced to circulate within the conpartnent before
exiting the conmpartnment through the outlet apertures,
characterised in that the inlet apertures (36) are 25
arraﬁggd around the periphery of the compartnent. 54.
|dge (1) as clained in claim53 wherein the
inlet apertures (36) are equi-spaced around the
conpartnent perjiphery. 30 WO 2004/ 065225
PCTA@B20ba¢E couRrer eé tnlel eperEpdge (1) as clained
in ghy_o 3.t0 out | et
apertureg % @?ﬁg?g %cggg%ewhﬁgg%gugggcentre of the
conmgar =mehie Betatﬁvanm@gbhe noltetincaperithgr €s ox5 %6. A
cartridge (1) as clainmed in claimb55 wherein the
out Pet “apé¥t tFe§9E85) are equi - spaced around the
centre of the conmpartnment. 10 57. A cartridge (1) as
claimed in any of claims 53 to 56 conprising 3 to 10

63|nlétcag§Kﬂd9§s(G36PS sdaimedadty pdgeledmsadcltsi wéd

" SRS EORLAL Mg SRR s (38 45,50

conpiuitdieftg apetr@ uk@ soutslset. apertures (85).

64. A cartridge (1) as claimed in any of claims 53 to 63

wherein the inlet apertures (36) are provided in an
outer member (2) of the cartridge and the outlet
apertures (85) are provided in an inner member (3) of

the cartridge.

65. A cartridge (1) as claimed in claim 64 wherein the

inner member (3) comprises a discharge spout (43)

communicating with the outlet apertures (85).

66. A cartridge (1) as claimed in any of claims 53 to 65

wherein the cartridge is disc-shaped.

of agueous medium through the inlet apertures (36) into

the compartment (134) is directed radially inwards

towards a centre of the cartridge.

| east a proportion of the inlet ape€t/GBe®4/000272

A cartridge (1) as claimed in claim 66 wherein the flow
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60. A cartridge (1) as clained in claim59 conprising

5 20 outlet apertures (85). 61.' A cartridge (1) as
w@b@uiet2s n any of clains 53 to 60 conpri si ngPCTNEHAEKH/000272

nunbers of inlet aperturesé6f{36) and outlet apertures

(85). 25 62. A cartridge (1) as clained in any of

clains 53 to 61 wherein the nunber of inlet apertures

(36) and outlet apertures (85) are given by the

formula: 30 Xo = Xi + C WD 2004/ 065225

PCT/ GB2004/ 000272 66 where Xi = the nunber of inlet

s@pery %@ﬁtr?%e: the aﬂé”@fa(irﬁéd oyl | 8y aperd il fiss 55 o 67

the set of egers not including O“or nXi n = any
i nt egerreB8.the carg rowigeord )baseige nethredofnics al0) are

53 to 6 conpr,i.si ng_egual numbers of inlet apertures
(36)S%Jn‘gﬂelolnr‘glﬁ}feetaq%$eg?¥%r%% (8%). 64. A cartridge

(1) as clained in any of clains 53 to 63 wherein the
inl et apertures ¢(36) are provided in an outer nenber

692) Bfcameridge ridgeamilateeduit lahn ffrvhpedin ghye one

are ' ' [ ny f . i dge.
o5, X T A IR s L At e The
i nnerhomwriere (@) oconpre sesyredlieschar ge spout (43) 20

conmuni cating with the outlet apertures (85). 66. A
cartridge (1) as clainmed in any of clains 53 to 65

70Mhergi dhAhe o t (1)dgss |81 Likea sha 25 Blaiths 53 to 69
cartridge (1) as clained in claim®66 wherein the flow
wherein the one or more beverage ingredients (200) is a

concentrated liquid or gel.

71. A cartridge (1) as claimed in any of claims 53 to 70
wherein the liquid beverage ingredient (200) has a
viscosity of between 70 and 3900mPa at ambient

temperature.

72. A cartridge (1) as claimed in claim 71 wherein the
liquid beverage ingredient (200) has a viscosity of

between 1700 and 39200mPa at ambient temperature.

73. A cartridge (1) as claimed in claim 72 wherein the
outer member (2) and/or inner member (3) are formed

from polypropylene.

74. A cartridge (1) as claimed in claim 73 wherein the
outer member (2) and/or inner member (3) is formed by

injection moulding.
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of aqueous nedi umthrough the inlet apertures (36)
into the conpartnment (134) is directed radially

w0 pwanaR25 t owards a centre of the cartridge. VECT/GB2004/000272

2004/ 065225 PCT/ GB2004/ 0003%2 67 68. A cartridge (1)

as clainmed in any of clains 53 to 67 wherein the one

or nore beverage ingredients (200) are soluble in the
aqueous nmedium 5 69. A cartridge (1) as clained in

cl aim 68 wherein the one or nore beverage ingredients
(200) is a liquid chocolate or coffee ingredient.

SAC éc{aé:?,ﬂ: q‘ﬁ;(]ee)on Cl a| émk?:eavel aé’l(%{}ﬁ(r%)i;reg:sﬁr{ 5((%‘28: 74

| S avhaitﬁ’m’elﬁfeatcﬁd:éﬁ Gantbedr @8] .an@l.orA ieaid indgererl)(3)
as clained in any of clains 53 tQ 70 _wherein the

|i q@A%E Fevrdesyd Ly Pe o Ie0mP YaPod YT vi scosi ty

of between 70 and 3900nPa at anbient tenperature. 72.
A cartridge (1) as clainmed in claim71 wherein the

74.i qii d-ehewEidage (ingroeditennifZ0@nehas alqnesdmsilellyagﬁ

20 betme 1700 3900 a .at

7%, IR ariR0 @0 e RRidls e MR b e Ly
out /i ey wadlerdNefirmidandle WRMREM (13), ate femmddge
from pol ypropyl ene. 25 74. A cartridge (1) as clai med

i n AR IEF NEh e O tee megilpedt (8 niset {nga id /sdronasifer

20%@%’2@55 B /’%%%84%6108%%% Eg%%@sﬁcgglﬁ?ég% Cryore

as desieredid nrgmeddiferntisaisn®gl 53 timridd member (3) having a
discharge spout (43) forming an outlet (122) for
outflow of beverage formed from the one or more
beverage ingredients, characterised in that the inner

member (3) forms a load-bearing member.

77. A cartridge (1) as claimed in claim 76 wherein the

inner member (3) and outer member (2) are separate
components which are conjoined during assembly of the

cartridge.

78. A cartridge (1) as claimed in claim 76 or claim 77

further comprising a filter (4) conjoined to the inner

member (3).

79. A cartridge (1) as claimed in any of claims 76 to 78

wherein the inner member (3) forms a load-bearing
member of sufficient rigidity such that the cartridge

can withstand a compressive load of greater than 130N.

80. A cartridge (1) as claimed in claim 79 wherein the

load-bearing member is of gufficient rigidity such that
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wherein the outer nmenber (2) and/or inner nmenber (3)
are forned from a bi odegradabl e polyner. 5 76. A
W@ 2004/0632g® (1) contai ning one or nore bever agePCT/GB2004/000272
i ngredi ents (200) and bei ng9forned from substantially
air- and water-inperneable materials, the cartridge
conprising an outer nenber (2) defining a storage
chanmber (130; 134) in which is stored the one or nore
10 beverage ingredients and an i nner nenber (3) having
a discharge spout (43) forming an outlet (122) for
out fdiaw mr@leyc?@g@ri Q¥ Nk f L1000 4 o e 1 P orce of
beverage ingredients, characterised in that the inner
mentsEre T fiorams 0 Mad- beari ng menber. 15 77. A
cartridge (1) as clained in claim76 wherein the
i nner nmenber (3) and outer nenber (2) are separate
8 Ic.o o et s didyee h( Ja)r ea.sc arlj aniinmesdl dhurdmyg @S selndinys of6 tthe 80

cartridge. 20 78. artrijdge as, clainmed_in claim

o e e I R OS99 e et

conj@idedi ¢ Jiten It tHEMRS G (Rar Ry Membecaddd i dge

(1) as clained in any of clains 76 to 78 wherein the

i nnerl phgiand (B)cdmres sivodbtearehgreatgiertledn 130N,

sufficient rigidity such that the cartridge can

W thstand a conpressive | oad of greater than 130N. 30
880. M cartridige (1) @5 clainet im alaiol 79 ahes eid tdhesl

| oad-bearjng nmenper is of sufficient rigidity such

t hatWiAE 60 4716 5955 A0 047 o 02 720 T theem

car tgd ad hstand a conpressive force of
greater than 200N

83. A cartridge (1) as claimed in any of claims 76 to 82
wherein the outer member (2) and/or inner member (3)

are formed from a biodegradable polymer.

84. A cartridge (1) as claimed in any of claims 76 to 83
wherein the inner member (3) and discharge spout (43)

are formed as one piece.

85. A cartridge (1) containing one or more beverage
ingredients (200) and being formed from substantially

alr- and water-impermeable materials, the cartridge

comprising a housing having a closed first end (11) and

an open second end (12), the housing defining a storage

chamber (130; 134) in which is stored the one or more
beverage ingredients, wherein the open second end of
the housing is sealed by a 1lid (5), characterised by
the cartridge further comprising a load-bearing member
spanning between the closed first end of the housing

and the 1lid.
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81. A cartridge (1) as clained in any of clains 76 to

80 5 wherein the | oad-bearing nenber is of sufficient
WO 2@i@s1295 such that the | oad-bearing nmenber caPCT/GB2004/000272

wi thstand a conpressive formee of greater than 130N

82. A cartridge (1) as clained in any of clains 76 to

81 10 wherein the inner nenber (3) is formed from

pol ypropyl ene. 83. A cartridge (1) as clained in any

of clainms 76 to 82 wherein the outer nenber (2)

and/or inner nmenber (3) 15 are fornmed froma

bi odegr adabl e polyner. 84. A cartridge (1) as clained

in any of clains 76 to 83 wherein the inner nenber

86 (3)n anh- rge) SPoula{fd) ireldof el aseen the
piece. 20 85. A cartridge (1) containing one or nor

beVieradiebea nijre dherer (ZOMT EFRE Foi M SR TRRI FROM (43)
sub t]al [ {c @ t -igpgfﬂﬁQ £ LSrdal s5 a
théé%gﬁ%¢$'g% O@%%%?igg%%Pé@:%u5|ng ag%né&€§clééid orme
fi rstomrnthé ldne and Rararoaperage conglreaticer(tl?), the
housi ng defining a storage chanber (130; 134) in

which is stored the one or nore beverage ingredients,

g7 Whet el -t hegopen seecond £neb@fin tden hRuss ngr | 1580l 4l
by a Tid (5); characterised by the cartridge further
comprésé iy shé obohddaednipaendrere BOL S pkord #RF bRE vernear a

the closed first end of .the housing and the Iid. WO
200%?%"6’6%2%%%%(%%56&?‘6%%272 70 86. A cartridge (1)
as claimed in claim85 wherein the | oad-bearing
menber conprises a discharge_ spout (43 ormn n
880ut$e@a{ﬁ22§9$oflbu%$!%%@%ﬁ?%e%%r%@% ?%r%i%ﬁ%?fg%ﬁF?h%7
ONe, 0L - OPL e HEVEL A9 DI &I #iSer is of sufficient
rigidity such that the cartridge can withstand a

compressive load of greater than 130N.

89. A cartridge (1) as claimed in claim 88 wherein the
load-bearing member is of sufficient rigidity such that
the cartridge can withstand a compressive force of

greater than 200N.

90. A cartridge (1) as claimed in any of claims 85 to 89
wherein the load-bearing member is of sufficient
rigidity such that the load-bearing member can

withstand a compressive force of greater than 130N.

91. A cartridge (1) containing one or more beverage
ingredients (200) and being formed from substantially
air- and water-impermeable materials, the cartridge
comprising an outer member (2) defining a storage
chamber (130) in which is stored the one or more

beverage ingredients, an inner member (3) having a
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87. A cartridge (1) as clained in claim85 or claim 86
wherein the | oad-bearing nmenber is |ocated at or near

w@200dmpe2e® of the cartridge. 10 88. A cartri dgeCl/GB2@8/000272

92.

93.

94.

95.

96.

claimed in any of clains 831to 87 wherein the

| oad- bearing nmenber is of sufficient rigidity such
that the cartridge can withstand a conpressive |oad
of greater than 130N. 15 89. A cartridge (1) as
clainmed in claim88 wherein the |oad-bearing nenber
is of sufficient rigidity such that the cartridge can

Wlt stand a CO res e OI‘C [ t
%R A tsrp dl ge €4ﬂ gmsa(%l’l gjrltl %Zlneecr #1%a%%w85
to o&&fl\ercm rbetxhecatgha@dieaﬁ Myowerdisr dree afr more

sufficient rigidity such that the | oad- beari ng
car?emlté}%q ditf e s siife ¥ dricdd ot ghe J&quﬁﬁ@et‘”een

13
e A3 .ngrew. i 4 agey (he %@éﬁ?ﬁ‘gﬁ%r%@r nor e

bever age s (200) and being med from
sumétaacraqtaixtngsechlm tdet Vcéteerlrnnﬁperfm@lﬂre arat arildley, are

the cartrid risin ut er. er (2) .defi
a StoMagé %ha%er p(ef?%‘) \f\?net T S Store egdnkt%e lgo{L dteans
or grorg hewas age: ivgredi ents, an i nner menber (3)

havi ng a WD 2004/ 065225 PCT/ GB2004/ 000272 71
di scharge spout (43) formng an outlet (122) for

out,f | ow . af; e{ﬂgf—dsg QU f%%é% o gt%( Q?%JP BN the

beverage i'ngtedi en I sposed
betowaerr tieentsdror éje o rdye ropgndi ridhe( Idd )s charr gecspertng the

storage chamber (130), wherein the inner member and
filter are conjoined to the outer member at a base (11)

remote from the opening.

A cartridge (1) as claimed in claim 91 or claim 92
wherein the inner member, outer member and filter are

annular.

A cartridge (1) as claimed in claim 93 wherein the weld

ig substantially circular.

A cartridge (1) as claimed in any of claims 91 to 94
wherein the inner member and outer member are of
plastics materials and the at least one weld is an

ultrasonically-formed weld.

A cartridge (1) as claimed in any of claims 91 to 95
wherein the inner member comprises a frame (41) and the
at least one weld is formed round a periphery of said

frame.
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5
a

characterised in that the inner nenber and filter
re conjoined in one operation to the outer nenber by

wore@nses2ed at | east one weld. 92. A cartridge PA¥/GB2004/000272

c
h
(

C
f
C

97(’:
S
i
a
I

9
a

7
t

e
ogfi

f
f
t

89.-

100.

101.

laimed in claim9l1l wherein2the 10 outer nmenber (2)

as an opening (12) for accessing the storage chanber
130), wherein the inner nenber and filter are
onjoined to the outer nenber at a base (11) renote
romthe opening. 15 93. A cartridge (1) as clained in
laim91l or claim92 wherein the inner nenber, outer

L] hul gr. 94, A d 1
LR ! 15358, 6PN alnsg L Lhdeeshilas

ubstamnti akhy ebmpulaks 95plhredityi dgewedy @s4fl aktedding
n any of _clainms 91 to 94 wherein the innér menber
nduBtieEflifefben ahe 6Fampl BSVPESSnat €FPEPS &hESthERdr (T1)

gea QHQ @ﬁg ?iﬁﬂeg5t '&é? HQ'BEE'%erBEEdpQEEQgeS (57)

cartri as clarned in any of claims 91
5 baheeennthbeframeranénbhe cbupedsésratfeadeoc41be outer

of BaTeT 30N AREZOND DB0HP 085205 P CRIDUAFDob a2 Cos

2 84d éh@aﬁﬁbbéﬂefﬁiktaén@|@E"EHe!Bu@é@lﬁbﬁﬁeﬂhereln
he franme (41) conprises a plurality of webs (54)
xtending upwardly fromthe frame towards a cl osed

irst 1 efi
vor B pERafedt aghutIBRuEl BEBRELEkBoelipecRRE ghins
| rsheeod mbrbhbeaetage tegbediandswigpeid nanel beiage formed

orned between the and the closed first, end of
T EaToPURERBBE 100y RiFat ABE BRCReRCRRELIRFRGS

carfkid9ea6L) €88t abRtRYdge comprising an outer member (2)
defining a storage chamber (130) in which is stored the
one or more beverage ingredients, an inner member (3)
having a discharge spout (43) forming an outlet for
outflow of beverage formed from the one or more
beverage ingredients, and a filter (4), characterised
by the method comprising conjoining the inner member
and the filter in one step to the outer member by means

of at least one welding step.

A method as claimed in claim 98 wherein the welding

step is by ultrasonic welding.

A method as claimed in claim 98 or claim 99 further
comprising forming a first welding line around a

periphery of the inner member and filter.

A method as claimed in claim 100 further comprising
forming a second welding line around the inner member

and filter at or near the discharge spout.



10

15

20

25

30

10 one or nore beverage ingredients (200) and being
formed from substantially air- and water-inperneabl e

woi0ensaks, the cartridge conprising an outer PENOSB2004/000272

(2) defining a storage chasber (130) in which is
stored the one or nore beverage ingredients, an inner
menber (3) 15 having a di scharge spout (43) form ng an
outlet for outflow of beverage fornmed fromthe one or
nore beverage ingredients, and a filter (4),
characterised by the nmethod conprising conjoining the
inner menber and the filter in one step to the outer
menber by means 20 of at | east one wel ding step. 99.-

10A et @@&@ﬁ% a( e dedie £1 R 1y IS MNEF ehdrs s Vel slhag

step is trasonic wel ding. 25 100. A nethod as
cl Ir@deqiner@ter 2 08) oamcé:lleqem@gfcmm@@efromoﬁ@beealﬁ*@lally

formng |rst Ve h
theglzlllrﬁme?mgl er a%g¢$gT%é$fé §ygg3 §s§%¥%?£% ©
in ebapi 400y famnt hetecotpzisi hgr Blﬁ)efbmm@@uatsenooﬂ an
wel ding line around the inner nepber and filteieat(fgz)

nea? TEFRVEi BeRAFPe Rdutle i DobUi9p522% an out
PCT{ 6B2804L0002d 205 73 e&@er§§ ﬁg%fé&@@@d(éioﬁoﬁﬁé' Hh8%or

one or nore beverage 1 ngredi s (200) and being
form@ﬂefb©w¢5®@sta@gredignt%rrchen@0m919$ednp@rhb®blbhe

terials, the cartridge 5 gonprisin 2
o CEHE oot osiBr bheS i e SO S S | MR AP biner
carhemiege anyd asnpoihed ¢d223sehidlydivsehatge ohtér member,
beverage produced fromthe one or nore beverage

i ngFleeli bRRST BREPAEt@Rf RNy ntlrl%a@u’f—het ‘é%r??‘?d@%rtrldger
Con@ﬁé§§§nag Qﬂéﬁrffﬁggffaﬁégm@ﬂﬁ PB@idé@ 9@”@§ﬁ301n

(2) conjol ned on asse er menber
i nnehe nrenber Membarn@ndhEh©uime¢romemhercamtaﬁag@bly of

the cartridge.

103. A cartridge (1) as claimed in claim 102 wherein the

snap-fit arrangement comprises co-operating formations

{(19a, 91) on the inner member and the outer member.

104. A cartridge (1) as claimed in claim 102 or claim 103

wherein the outer member comprises a closed first end
(11) and an open second end (12), wherein with the
inner member snap-fitted to the outer member the outlet
(44) of the inner member is directed towards the open

second end of the outer member.

105. A cartridge (1) as claimed in claim 104 wherein the

inlet (121) is directed towards the open second end of

the outer member.
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wherein a snap-fit arrangenent is provided to conjoin
the outer nmenber and the inner nenber on assenbly of

w0 b@4o6322% i dge. 15 103. A cartridge (1) as cl aP@EdBRIV4/000272

claim 102 wherein the snag4fit arrangenent conprises
co-operating formations (19a, 91) on the inner menber
and the outer nenber. 20 104. A cartridge (1) as
clainmed in claim102 or claim 103 wherein the outer
menber conprises a closed first end (11) and an open
second end (12), wherein with the inner nenber
snap-fitted to th outer menber, the outlet (44)

10fhe et Tidiaserlils o CeidES dWards ithe Mpé&iy zs’talm 105

secqpd NG hd ReRH gloriRIPeng 10RerAnfdiddd d9e (Shap-

as claimed in claim104 wherein the inlet (121) is

di r dettéed dwmreddietth@ topen neegoridheemd csfed ttHersgutesd of the
nenber 30 2004/ 065225 PCT/ GB2004/ 000272 74 106. A
car tH Wé%@ “4s claimed in claim104 or claim 105
mhereln the outer nmenber and i nner nenber are snap-
fitted together at or near the closed first end of the

10dut é&r cRsEedass ({07 asacdaimeddded ery &F laiimsd %% &y 106

of %)h%' le_%et %n]agﬁ £ithefeld trrigeck%”'al&rféxt REINEL T, G he

i nner er an out er forms a water-tight
sealo.ut]a@r Iebek damrus dgeratEr -dsigtitaiseed .i n any of
claints 102 to 107 wherein the inner menber further
conprises a skirt (80) surrounding the outlet, the

108Ki mt c%@mrllc%@g(lan APRAMK i L QRS9 (o?fl)cliaqwgwgoam to 107

upper rim (9 whi ch engages,
wherein the inner member further comprises a skirt (80)

surrounding the outlet, the skirt comprising an upper
extension (81) having an upper rim (91) which engages,
on assembly of the cartridge, a co-operating formation
(19a) of the outer member to form the snap-fit
arrangement for conjoining the inner member to the

outer member.

109. A cartridge (1) as claimed in claim 108 wherein the co-

operating formation of the outer member is an inwardly

directed extension (i8).

110. A cartridge (1) as claimed in any of claims 102 to 109

wherein the inner member comprises a discharge spout

(43) defining the outlet.

111. A cartridge (1) as claimed in claim 110 wherein the

outer member comprises an inwardly directed extension
(18) which is received in a proximal end of the
discharge spout (43) on conjoining of the outer member

and the inner member.
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on assenbly of the cartridge, a co-operating formation

15 (19a) of the outer nenber to formthe snap-fit
wa@eooangeeent for conjoining the i nner nenber tBCT/B82004/000272

outer nenber. 109. A cartri’fige (1) as clainmed in claim

108 wherein the co- 20 operating formation of the

outer nmenber is an inwardly directed extension (18).

110. A cartridge (1) as clainmed in any of clains 102

to 109 wherein the inner nenber conprises a discharge

spout 25 (43) defining the outlet. 111. A cartridge

(1) as clainmed in claim 110 wherein the outer nenber

conprises an inwardly directed extension (18) which

s fe r.oxi S ;
11%b6%t&%%%§9%%gcg%fd$%|%Eé% t he d%?%%ﬁolg%égpa%%%lTh%ll

i nnelte reeidret he WD 260t 6 52250 PCT4 TB209 41 0002721 whth the

112, A cartridge (1) as clainmed in claim 110 or claim

1115296 r B APt he di scharge spout (43) is integral with

the inner nenber. 5 113. A cartridge (1) as clained

in any of clainms 110 to 112 wherein the discharge
11¥poutcqayideemtl sexs ack%m@%dlnp%mi% %h%lmqokfo 4p 112

114, tr : C [

to &SRR B el AL, a‘?éff&?%%%%r%’éte%ﬁ&ed

cyIp@ﬂti@@l(p@rtl@@ (93; 107) 115 A cartridge (1) as

claimed in any of clains 110 to 114 15 wherein the

di scharge spout (43) conprises a partition (65)
11@th$néiaﬁgr§agée@§$ PArL1 Yeed! PRGahPect At mOf 110 heo 113

di scharge spout
wherein the dlscharge spout (43) comprises a

cylindrical portion (93; 107).

115. A cartridge (1) as claimed in any of claims 110 to 114
wherein the discharge spout (43) comprises a partition
(65) extending at least part way along the length of
the discharge spout.

116. A cartridge (1) as claimed in any of claims 102 to 115

wherein the cartridge is disc-shaped.

117. A cartridge (1) as claimed in any of claims 102 to 116
further comprising means for producing a jet of the
beverage, which means comprises an aperture (70) in a

beverage flow path between the inlet and the outlet.

118. A cartridge (1) as claimed in any of claims 102 to 117
wherein the outer member and/or inner member are formed

from polypropylene.



116. A cartridge (1) as clained in any of clains 102

to 115 20 wherein the cartridge is disc-shaped. 117.
wo2@ansetige (1) as clained in any of clains 1PCT/GB2001600272

further conprising neans f@6 producing a jet of the

bever age, which neans conprises an aperture (70) in a

25 beverage flow path between the inlet and the

outlet. 118. A cartridge (1) as claimed in any of

clainms 102 to 117 wherein the outer nenber and/or

i nner nmenber are fornmed from polypropylene. 30 WO

004/ 065225, PCT/.GB2004/ 000272 , 76 119. _A cartri 1)
11%3 2| et 99E ahﬁBﬁs ccfja‘fi‘%e%ojznt%n}il%f R nPQ%e o118

out e PRI hANSUE T iniRbe MBNRES of Si A FBfemBYr is formed

i nj ection noul ding. _.

by injection moulding.



