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I The present inventibe®dn relates to a _
carg?gI or. the 5 preparation of beverages BCwiGBiom/000272
partlcul ar, to sealed cartrilges which are forned -
from subst anti al | y air- and water-inperneable
mat eri al s and whi ch contain one or nore |ngred| ents
for the preparation of beverages. I|t.has previously
been proposed to seal beverage 10 preparation
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15 mepreiar®td onSmachines the coffee cartridge is placed in a

brew1ng chamber and hot water is passed though the cartridge
at relatively hlgh pressures, thereby extracting the
aromatic coffee constituents from the ground coffee to
produce the coffee beverage. Typlcally, such machines

20 operate at a préssure 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

25 In WO01/58786 there is described a cartridge for the

' preparaﬁien of beverages which Operates at a pressure
generally in the range 0.7 to 2.0 x 10° pa. However, the
cartridge is de51gned for use in a beverage preparation
machine for the commercial or industrial market and is

30 relatively expensive. Hence, there remains a requiremeht

for a cartridge for the preparation of,beverages wherein the
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30 relatively expensive. Hence, there remains a

. requirenent for a cartridge for the preparation of,
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PCT) CE240%2B00272 cartridges and beverage prepemesioooor:
machi ne are suitable, in particular, for the donestic
market in terns of cost, performance and reliability.

It has also proven difficult to sterilise beverage 5
cartridges of the types described above due to the

narrow and tortuous pathways which are forned in the
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bevereggz gyéocgnflnes of the receptacle. This is particularly
the case with beve:ages dispensed at relatively high
pressure. It has been attempted to alléviate this probiem by
providing a dischafge probe on the beverage preparation
maghine which guides-the'beverage'into the receptacle.
quever, the dischérge,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 WO01/58786 a jet of
the beverage ig formed by passing the beverage through an
‘aperture. It has proven difficult to accurately size and
position apertures of this type. The accurate gizing 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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Forming small apertures is especially WO 2004/065235
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conmponents where the aperture location is interna
and surrounded by other-portions of the conponent.
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cartri dges |% s SPRe r%ﬂﬂqg 8716 Hefg tinse it is directed
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partic |s desj.rabl e to, reduce the degree 20 o
nmanual | 597 ot P UM FTdARBI bELY 1RE cartridges dis inigir
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cogpanan Ac or di the present invention
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In order to reduce the cost of such cartridges it is

desirable for them to be manufactured in a simple,
manner.

reliable
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

- Accordlngly, the present invention provides a cartridge

contalnlng Qne or more beverage ingredients and being formed'
from substantlally air- and water-impermeable materials, the
cartrldge comprising an inlet for the 1ntroduct10n of an
agqueous medlum into the. cartrldge and an outlet for

'discharge of a beverage produced from the one or more

beverage' ingredients, wherein the cartridge comprlses an

outer member and an inner member conjoined on assembly with

the outer member, characterised by the inner member



25 cartridge conprising an inlet for the introduction
of an aqueous nediuminto the cartridge and an outl et
for discharge of a beverage prod_ucedhfrom:h_edone or
NOMED 2008We3ER0e | ngredi ents, wherein the cartridge '
corrprizses ang outgr menber ang an inner menberPCT/GB2004/000272
conjoined on assenbly with 30 the outer .nmenber,.
characterised by the inner nenber WO 2004/ 065225
PCT/ GB2004/ 000272 4 conprising a di scharge spout
defining the outlet of the cartridge. The cartridge
of 'the present invention is easily assenbled with the
nai PGS A nt sdbdhagge hepouin ele fivITAGr thé AL EtheF the
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joining of a 1lid, such’as a [amnate, can-a '
Ca#??Eé%{ihththsf?ﬁgllse the components is a particularly
advantageous feature where the cartridges are used for

dispensing dairy-based beverages. In addition, by using
20 separate components which are conjoined, the cartridge is
noﬁ required to be inverted during assémbly since the
joining of- the -inner member and optionally a filter, the
filling of the beverage ingredients and the joining.of a
lid, such as a laminate, can all be carried out with the
25 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 suéh as a cup. The
discharge spout avoids excessive splashing or spraying 6f
30 the beverage and is also useful in adjusting the flow

characteristics of the beverage as it is transferred from



25 outer nenber in one orientation. Advantageously,
the inner nmenmber conprises. the discharge spout. The
discharge spout serves to direct the discharged

%ﬁ?oéﬂ{o a receptacle such as a cup. The _
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of 30 the beverage and-is alsg useful in s?Jystlng t he

| ow -characteristics of the beverage as it is
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In a furthg 0 tlonm
CQURLLSES w:LtCt}’l Lndrical portion. In p

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 cartrldge and reduces the number
of components which require assembly _
~In one embodiment the discharge spout comprises a
taperea'portion In an-alternative embodiment, the discharge
spout comprises a cylindrical portion. In a further optional
varlatlon, 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 mémber and the inner member. Typically,
- the snap-fit arrangement comprises co-operating formations

on the inner member and the outer member. A snap-fit



vari ation, the discharge spout conprises a partition

. 25 extending at |east part way along the length of the
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di scharge spout. The partition reduces the amount o

spr ¥i 0 95”55 spl ashi ng of beverage on di sc_harg;e. 6;32004/000272
Pre erzgﬁlloy,2 a snap-fit arrangenent is provi dedP¢®

canj.oin the outer nenber and Phe inner menber . )
Typically, 30 the snap-fit arrangenment conpri Zetsh
co-operating formations on the inner nmenber an e

outer menber. A snap-fit WO 2004/065225 ekt
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of CPR@oined at or near the closed first end of.the outer

member. Thus, the conjoining of the inner. and ocuter members

is achieved at a point remote from the open end, or mouth,

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 éince the

inner and outer members may first be conjoined_to.form a
cartridge sub-assembly whidh may then be transferred to a
filling stationlon 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



cartridge. This sinplifies the assenbly process since

the inner and outer nenbers may first be conjoined
to.forma 25 cartridge sub-assenbly which may then be
trapghRisgchst o a filling station on the packing |ine
wher e the@gzr?e or more beverage ingredients ar@T/GB2004/000272
inserted. The filled cartridge is then sealed, for
exanple, by a | am nated sheet which is heat vel ded to
the open end of the outer nenber. This assenbly 30
process avoids the difficult task of aligning and

keepi ng in WO 2004/ 065225 PCT/ GB2004/ 000272 7 : _
al iagAgapentnaw merernerbleer, iintetr menber @il l-anhged edurlng
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150uP@VardSrﬁ&@b@#SFbafgﬂrﬁp@usnap fit arrangenent for
conj oi NG {RGer 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
20 the caftridge An upper rim of the upper extension
preferably, engages a co-operating formation of the outer
--member to form a snap- f1t arrangement for conjoining the
inner member to the outer member. Typically, the co-
operaﬁing formation of the outer member is an inwardly
25 -directed extension.

Preferably, the cartridge is disc-shaped. -Optionally,
the cartridge further comprises means for producing a jet of
the bevetage, which means comprises an aperture'in a
beverage flow path between the inlet and the outlet. The

30 inlet and/or outlet is preferably covered by a substantially

air- and water-impermeable material prior to the formation,



inner nenber to the outer menber. Typically, the co
operating formation of the outer nenmber is an inwardly
25 directed extension. Preferably, the cartridge is

di Optionally, the cartridge further ,
co% Z@gggans for producing a jet of the beReEwaBm®P4/000272

i ch nmeans conprises an aperture in a beverage flow
\Sgth bet ween tﬂg inlet and the outlet. The 30 inlet
and/or outlet is preferably covered by a substantially
air- and water-inperneable nmaterial prior to the
formati on, WD 2004/ 065225 PCT/ GB2004/ 000272 8 I n use,
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as descri bed above, Wherein ercentage yi el d of

t he bev%?%%eera&rléfdu%@l £330 Uma@nbenefmms rofleabeses agey

i ngeRBeent s contained in the cartridges is consistent
to within 1.0 st andard devi ations. 15 The present

% nvent | BTEEATEG LYy obhere 18 edeor pdg‘e1de:d)rat @ﬂnragltxan@f

or capt eidiRsr @aehi Bgredi Scxsaggsgre:,. a%r Fe 'Iv}éegeln the

bstantially air- and water-inpernea
zgpgrg%ﬁtﬁqedééeéérﬁfIt's}?m@%rﬁgéemrcﬁd)rceﬁhérom the one or
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and_an, qutlet for a 20 beverage pro tce

or CRBT R e FRgELth iy rled vradanfhciesiimtiand. cartri dge
15conpr| SEe: @te68helinvention also provides a cartridge

containing one or more beverage ingredients and being formed
from substantlally air- and water-impermeable materials,
said cartridge comprlslng an inleﬁ for the‘introduction of
an aqueous medium into the cartridge, and an outlet for a
20 Dbeverage 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 comprlses an
25 aperture in a beverage flow path llnklng the inlet to the
outlet characterlsed in that the aperture is delimited by
an interface between the 1nner member and the outer member .
. The cartridge of the present invention produces a jet
of the beverage which can be used to alter the appearance
30 and characteristics of the dlspensed beverage, by for

example entraining air into the jet of beverage to produce a



- r, an inner-nmenber inserted in the outer nenber
éngegggné for producing a jet of the beverage, wherein
said neans for producing the Jgt of thengfog?ﬁ

ises an 25 aperture in-a beverage _
F?ﬁé?@?@ Sgﬂi,m_ et Itoo t he out I9et, char act eri sedPCTIGB064000272
the aperture is delinmted by “an interface bet ween the
i nner -menmber and the outer nenber. . The cartridge of
the present invention produces a jet of the beverage
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Dt re,;by using the interface
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difficult in injection moulded components. According to the
present invehtion, 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.
— ~Pre§erably, one of the inner member or outer member -
comprises an opening and the other of the inner member or
outer ﬁember comprises an obstruction, wherein on insertion
of the inner member in the outer member, the obstruction
partiallylobstructs the .opening to so delimit the aperture.
Advantageously, it is easier to produce a separate
opening ahd obstruction which can be brought togéther 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.



20 and the outer menber rather than by formng the

. entire -aperture in a single conponent by, for
exanple, a nmould pin. Preferably, one of the |nnﬁr
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an obstruction, wherein on indertion 25 of the |nnFr
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obstructs the opening to so delimt the aperture.
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I Se
Prg?%ra;ﬂ:ls. @ﬁelf SPTeHfi énagbe 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

20 spout where it may impinge a surface of the discharge spout
between issuing from the aperture and exiting the'outlet
~Preferab1y, the surface is .a concave wall of the dlscharge
spout. The concave wall is preferably p051tloned on an
opposite side of the discharge spout from the aperture.

25 Preferably, the aperture directs the beverage to flow at an
angle substantlally perpendicular to a flow of beverage out
of the outlet The beverage thus has be to deflected before
it can exit the cartridge which results in a slowing of the

beverage, which is desired to prevent splashing in the

30 receptacle.



Issuing fromthe aperture is directed into the
di scharge 20 spout where it. may inpinge a surface of
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and 04l he outlet. -Preferably, e sur
con\cvg\)?g&\y/(\)g%ﬁ of .the discharge,, spout. The conc&VEGCE(0K/000272
is preferably. p03|t|oned on an opposite side of the
di scharge spout fromthe aperture. 25 Preferably, the
aperture directs the beverage to flow at an angle

- substantially ‘perpendicular to a fl ow of beverage out
of the outlet. The beverage thus has be to deflected
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ecessar reduction in the quantity u
Hﬁg?ﬂ%%p FRQE 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

20 compriees 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

25 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. Advantageously,
the discharge spout and inner member are moulded or

30 otherwise formed as an integral, single unit which reduces
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apertures such that at least a Proportion of the aqueous
medium entering the compartment through the inlet apertures

is forced to circulate within the compartment before éx1ting

20 the compartment through the outlet apertures characterlsed

in that the inlet apertures are arranged around the
"“periphery of the compartment.
Advantageously, the cartridge of the present invention

comprlses inlet -apertures and outlet apertures at least a

25 proportlon of which are out of alignment. This ensures that

30

the aqueous medium which enters the compartment containing
the beverage 1ngred1ents cannot pass directly from the inlet
apertures to the outlet apertures. Instead the aqueous
medium is constrained to circulate in the Compartmeﬁt before
exiting via the outlet apertures. This increases the degree

of mixing of the aqueous medium and the beverage ingredients



is forced to circulate-within the conpartnent before
exiting 20 the conpartnent through the outl et
apertures characterised in that the inlet apertures
ar gy around the --periphery of the .
conpaf?ﬁg%?g Advant ageousl y, ,fhe cartridge of PCAEB2004/000272
present invention conprises Inlet apertures and
outl et apertures at least a 25 proportion. of which
are out of alignment. This ensures that the aqueous
medi um whi ch enters the conpartnent containing the
beverage ingredients cannot pass directly fromthe

I Nlse¢hce aperdtianes al Dyt 81 PHd8bnadPEE tilL %evleggég ?ﬂnegtrr}e%i ents

aqueogﬁ nediumis constrained to circulate |
coPar PAeritmRrt BPBL 3pResintary the saqurousuredium flow path.

apert uresefebablyi DEE eaSESt tRRr080LSay fbeme%gsggcetdwe
aqueous g_g_gej um and the beverage ingredients .
20647B8% SETPERSNER (RFiPRery3 Rigfeaabibst tin¢ i altilet

sal bppotitanarel 16688 Levas I pog&edi LD Lhe
conrggrtment encount er the‘@g‘gﬁegu‘g&%\sﬁtﬁ% H"gwé%rg’?%tment
Pr 8FefabiSy tPhEthJ-%%etap?éietr_GluéSS melheh@usdet - spaceres may be
ar egut- diec@oRPanihdBiHe RRAGLRACLY - 1fF fcerabl ¥t NGy
outslet. SP?ﬁgﬁtures are | ocated towards a Centfe oFf

t hePRoifsa £ 17E8%anfe cubleheanataregpproviidss mibire even

oufler cpentueesstiys We cheautns AR AReHR L NS, %%%%Ses
1o°f iglbe gonpart nent . Equi - Egam ng of the |n‘lv_et a

ouTTet SPEFCEPRS ProvNef hoebexazigef ipgredients and

c haqweduer imelliGgs. W t hi n t he conpartnent which provides

10 m)reprcgnsi stent_m xi ng of the beverage ingredients
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43‘5{]&’6} capertures are provi ded. 15 Preferably, the
cartri éige'corrpri ses 3 to 10 outlet apertures. In one

15 enbodi Merferddhut Ittle 2RLELLIAGS APriBESVE A8S.10 outiet
apertures. In one embodiment, 5 outlet -apertures are
provided. |

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

20 - Preferably, the number of inlet apertures and outlet

apertures are given by the formula:

X =X; + C
25 where
Xy = the number of inlet apertures
Xo = the number of outlet apertures
C .= the set of integers not including 0 or nX;

30 n = any integer.



Preferably, unequal nunmbers of inlet, apertures and

outl et apertures are provided. 20 Preferably, the

nunber of inlet apertures and outlet apertures are

given by the formula: Xo = Xi + C 25 where Xi = the
nunbRFO%P6SER| et apertures Xo = the nunber of PuIGER04/000272
apertures C the 'set of integéfs not including O or.nXi

30 n = any integer. WO 2004/065225 PCT/ GB2004/ 000272

14 Advantageously, the number of inlet apertures and

outl et apertures are chosen according to the above
formula. This is particularly advantageous where the

id LLs,.di sc-shaped and 'the apertures are
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15 and siméler 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.

20 Tfpically, the inlet apertufes are provided in an outer
member of ﬁhe cartridge and the outlet apertures are
providediin an inner member of the cartridge. Preferably,
the inner member comprises a discharge spout communicating
with ﬁhe outlet apertures.

25 In aﬁpreferred 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
30 beverage ingredients in the form of viscous liquids or gels.

In one application a liquid chocolate ingredient is



menber of the cartridge and the outlet apertures are

. provided. in an inner nmenber of the cartridge.
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a-preferred enbodi nent, the cartridge is disc §E/§p |
Preferably, the flow of aqueous :-nedi umthroug? Ij e
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The cartridge finds particular application vv: ods or
beverage ingredients in the formof viscous liq

noract oot L5 2004 Casas B i oBusr £t pstueen
Icg%{ al neéld hgf%\g P &% Arbgent \?\ﬁ!mﬁzaat\urscasdtbemfeen 5000 and

et ween §00-0 and - 10000aEa St BC RA49E PErshARG S - 1n
gg}%{#%%ggog$géfg%l§n Ilﬁquaqi\o@%%ﬁeaamsl v:oatanred iiGUirEe

i sgeont@itied WAskbsgy 000mPa at
?/?fscae:g:lrll gof bet ween 70 and O%%rﬁg 5%%12 dRgPa a
bet mﬂgoeﬁnéoagﬂobwgo a®nd G Qftfanba aheog@fvﬂeeﬁ Iaglguglofefee
t otteals aotodﬁIsiquldsoﬁebgiV@Jerbedtqle%gd‘lZO/o V{?fj ds r
bever agg.ing nts, such as a viscous i'd o
gel , i n@o#b %Cﬁelé" xPﬁ@emgq W@nghedtentmch lab &he1sd&is

aq llequsdm%ﬂlgwm CaRcbRpPe A ,GWALPEQD! £

' with the
1ooar% uI ar i.n cartridges contarning suclﬁlgﬁregdﬁﬁﬁ

cha 16’8‘ 38 BRIy Raxtdcadari nmb@nt h&nl plaetlé@lar,_
t henoqarmld@fest kent&anid %Qﬁhdpﬁo&gcéé’ L3SOLLLIon

S can be

h
o ?{‘Fat *X/gir o t%\a/t }éél'l?&%%é%ng;é# pee htlfeorou]:?net het tI_he
re%rhrr@seaqimeous IEEH U Wacs e oL | of §Rd Lo Tl ow al ong

1
I;JQFJ ather than through fhe rerml ﬁ?ﬁﬁ
und| SSO l&% r %8’6‘&% TIGitéyrekit 1o tdwd stenpar fl@ntpath for

15Theh%a1r€tﬂra41d:gegofaqmémS mfeagaﬁht whi¥gn}i.gn tg%ggl yflsol Ves

20

25

30

ow along
t hy by forcin aqueous medi um
r e%l?? g{ll- %g%lgwﬁ t¥ﬁ’f}he¥ %80%59Pﬂlén§hwe@hlnln9, undissolved,

viscous ingredient in the compartment. The cartridge of the

‘present invention largely solves this problem by forcing the
agueous medium to recirculate within the compartment Wthh
acts to not only dlssolve a greater proportion of . the
1ngred1ents but also to create turbulence within the
'compartment which improves m1x1ng of the remaining

ingredient which in turn prevents the creation or
maintenance of low resistance flow paths llnklng the 1nlet
apertures to the outlet apertures.

The outer member and/or inner member may be formed from
polypropylene aﬁd 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'providee a cartridge

containing one or more beverage ingredients and being formed
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Cgétrq %%e ar }ﬁﬂﬁTtFFP }Yapﬁpssur1sed In addition the

appllcatlon 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 durlng assembly of
the - cartrldge

Preferably, the cartridge further comprisea a filter

con301ned to the inner member.

Preferably, the inner member forms a load- -bearing

member of sufficient rigidity such that the cartridge can

withstand i 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- bearin



recisely in place. 20 Preferably, the inner nenber

gnd out e?/ merr‘ger are separate conponents which are
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turbulence imparted to the beverage to avoid unnecessary

15 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

20 containing one or more béverage 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
ih which is stored the one or more beverage ingredients,

25 wherein the open second end of the housing is sealed by a
lig, characterised by the cartridge further comprising a
load—bearing member spanning between the closed first end of
‘the housing and the 1id. .

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

formed from the one or more beverage ingredients.



Preferably, the inner nenber and di scharge spout are

formed as one piece. The present invention al so

provi des a cartridge 20 containing one or nore

beyerage jngredi ents and being formed from
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the --cartridge conprising-gihousing having a cl osed
first-end and an open second end, the housing defining

a storage chanber in which is stored the one or nore
beverage ingredients, 25 wherein the open second end
of the housing is sealed by a lid, characterised by
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one or nore beverai
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
betweeg the storage chamber and the discharge spout,
charactefiged in that the inner member and filter are
conjoined in one operation to the outer member by means of -
at~1eés£:one weld. '
Advantageously, the cartridge of the bresent invention

can be assembled in a reliable manner with minimal manual
handling of the components. In addition, the outer member,
inner member and filter can be assembled first as a gub-
assembly éhd then easily transported without risk of
'dislodgihg'fﬁé 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.



i ngredi ents, an inner nenber having a di scharge spout
.formng an outlet for outflow of beverage formed from
the one or nore beverage ingrediﬁgts, agdtﬁ filter

di tween the storage chanber an e !
di??ﬁg?ggﬁggout, 20 characterjsed in that the fGHfg}2004/000272
menber and filter are conjoined in one operation to ...
the outer nmenmber by nmeans of at -least one weld. |

- Advant ageously, the cartridge of the present invention
can be assenbled in a reliable manner with m ni mal

manual 25 handling of the conponents. In.addition,

t he out Srefrentisly, imebuﬁemﬂwnblid hBEL&:?Lofé{eh‘arﬁel If)?r

ass I first as a sub- assenbly an en eas .

tr a%:i%@’fsgaa (% ek Rhafbery 5EGEAg- el Tran glember and
Thi $ilemabhes tdrej miiedr tBRERE cutidREMbERHE s Al e remote

fil =T A1) be_assenbled at a different site from 30
thé%-ﬁhers PPFT1MYy and sealing of the cartridge takes
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lﬁJpw@pdﬁyame comprises 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
20 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 compriéing an

25 outer member defining a stbrage chamber in which is stored
the one or more beverage ingredients, an inner member having
aldischarge spéut formihg an outlet for outflow of beverage
.formed from the one or more beverage ingfedients, and a
“filter, characterised by the method comprising conjoining

30 the inner member and the filter in one'step to the outer

member by means. of at least one welding step.



fromthe franme towards a closed first end of the outer
nmenber to define one or nore passages between.the
frame and the closed first end of the.guterbnenﬁgrthe

in welds are forned between the webs a
?nggga#ﬁﬁgp end of the 20 outer nenber. The P¢EEBN4/000272
i nvention al so provides a net Hod of ..-manufacturing a
cartri.dge containing one or nore beverage ingredients
and being formed from substantially air- and o
wat er - i nper neabl-e materials, the cartridge conpri sing
an 25 outer nmenber defining a storage chanpertln gﬂlch
is stor : e . beverage ingredients,. .
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may be Th@'é&rt%&gbé 5f§¥ﬁ£- &egggélg%ééqﬁgg% %%ntaing one or
of the present 1 nvention contarns e

more Deverage ingredients suitable for the formation of a

15 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

20 coffee) leaf tea, powdered chocolate and soup, liquid milk-

based beverages and concentrated fruit juices.
Thélpresent invention also providés a cartridge
containing one or more beverage ingredients and being formed

from substantially air- and water-impermeablé materials, the

25 cartridge comprieing an inlet for the introduction of an

30

aqueous medium into the cartridge and an outlet for
discharge of a beverage produced from the one or more
'beveragé"ingrédients, 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



nore beverage ingredients suitable for the formation

of a 15 beverage product. The beverage product may

be, for exanple, one of coffee, telak c?gcoLate or a
- da beverage including m e bevera
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l'iquid. The beverage ingredients may be insoluble. or

sol ubl e. Exanples include roast and ground 20 coffee,

| eaf tea, powdered chocolate and soup, liquid mlk-

based. beverages and concentrated fruit juices. The

present invention also provides a cartridge
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methods. The ability to sterilise the components is a
particularly advantageous feature where the cartridges are
20 used for dispensing dairy—based beverages. A snap-fit
arrangement provides a qﬁick to assemble but secure method
“ofconjoining the innér member and outer member.
Advantageously, the snap-fit arrangement avoids the.need for
glues or other such adhesives in the interioxr of the
25 cartridge which will be exﬁosed to the beverage ingfedients.
Typlcally,lthe snap-fit arrangement comprlses co-
operatlng 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
30 member snap-fitted to the outer member the outlet.of the

inner member is directed towards the open second end. Also



I'n addition the conponents of the inner menber and the
outer nenber may nore easily be sterilised prior to
assenbly when 15 they are separated. Once the

0 e snap-fitted together a number of
gm@ﬁ?@é}é’ﬁ?ﬁed, tortuous pathways are creat eBCTGBmM/000272-

- cannot effectively be steril i Zed usi-ng known et hods.
The ability to sterilise the conmponents is a , _
particul arly advantageous feature where the cartridges
are 20 used for dispensing dai ry-based beverages. A
snap-fit arrangenent provides a quick to assenbl e but

- 0f.-conjoining the inner menber and '
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more beverage ingredients are inserted. The filled
cartrigge is then sealed, for example, by a laminated sheet
20 which is.heat welded to the. open end of the outer member.
This assembly process avoids the difficult task of aligning
and kéeﬁing in alignment an outer member, inner member and
laminate during the heat-welding step.
Advantageously, the snap-fit between the inner member
25 and the outer member forms a water-tight seal.

In'ong embodiment the inner member further comprises a
skirt surfounding the outlet, the sgkirt comprising an upper
extensish hé@ing an upper rim which engages, on assembly of
the cartridge,’ a co-operating formation of the outer member

30 to.form the snap-fit arrangement for conjoining the inner

member to the outer member. Typically, the co-operating



done before beverage ingredients are filled
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tained in the everage. Also-advantageously, the
cartridge itself comprises the dischafge spout rather than
providing a separate discharge spout in a beverage
preparation machine. Thus, there is no danger of cross-

20 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 dlscharge
spout will not contact the outlet mechanism of the beverage

25 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 meulded or otherwise
fermed as an integral, single unit which reduces the

30 manufacturing cost of the cartridge and reduces the number

of components which require assembly.



and is also useful in adjusting the flow
characteristics of the beverage as it is transferred
fromthe cartridge into the receptacle. For exanple,
t heveliopgbvesge spout can be shaped to reduce t
degree of turbulence inpartedqsto the 15 bever
avoi d unnecessary reduction in the quantity of
bubbl es contained in the beverage. Al so

advant ageously, the cartridge itself conprises the

di scharge spout rather than providing a separate

di scharge spout *in a , beverage preparation machi ne.
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Preferably, the cartridge is disc-shaped. Optionally, :
t h’éeﬁaatr’tci“?/a&ggo?hﬂq’félrngc'&frpifﬁé%‘ér%%s ther ipyertidthg Fhe

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

(or other component).



10 the beverage, which neans conprises an aperture in
a beverage flow path between the inlet and the outlet.
The outer nenber and/or inner nenber are forned, for
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S, _in which: Figure

th an n awi n
crggga(g%ég grﬁé\n € AnshaveRg mermet: 5 of f| r st
and sec%lﬂilmrbodis nenbersplectairbl v 488 B ELDE &? tHd'@uter

Pr GS@bd - | tion,  Figure 2 is a cross-section
draw ng oaf?/gqgufaljr the outer nmenber of Figure |

showi ndFigvriendaisl 3 p[hrl'S@et:edve cyléw i lab8¥t €S I UL cuter
15 member of Figure 1 in an inverted orientationm;
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 embodlment of cartridge;
20 Flgure 8 is a perspective view from above of -the inner
member. of Flgure 7;
Figﬁre 9 is a perspective view from above of the inner
memberlof Figure 7 in an inverted orientation;
Figure 10 is a plan view from above of the inner member
25 of Figure 7;
Flgure 11 is a cross-sectional drawing of the first
embodiment of cartrldge in an assembled condltlon,
Flgure '12 is a cross- sectional drawing of an inner
member of the second embodiment of cartridge;
30 Figure 13 is a cross-sectional drawing of a detail of

the inner member of Figure 12 showing an aperture;



10 Figure 3-is a cross-sectional drawi ng of a detail

, of

the outer nmenber of-Figure 1 showing a slot;

Fi gure 4 is a perspective view fromabove of the outer
e Figure 1; Fi gure 5 is a perspective view
fro {3%42({7

inverted orientation; . Fi gure

&2 the outer n}én‘oer of Fi gure PCT{EIAN4/000272
is a plan view from

above of the outer rrerrber of Figure 1; Figure 7 is a
cross-sectional drawi ng of an inner nenber of the
first enbodi ment of cartridge; 20 Figure 8 is a
per.spective view from above of -the inner nenber. of

Fi

gure 7 Figure 9 is a perspective. view from above

of the FHFEFE Hbrberd EPTEPYEE Ve VigwahTPRvaiqued of the inner

or i il of; FELGHE €210 is a plan view from above of
the inner menber 25 of Figure 7; Figure 11 is a

cross- s€dBHERalS dkad RETEPSEREVE visw foapohausnof ghe inner
canﬁémv&eoEnF@Teufém&egncmzteefworlgheyéfor# is a
a

cross-secti on
3econd &FHERNEAtiHANS

dr awi ng of an inner nenber of 'the
PEF| efess 3B ariignrt dviggaof the

Cr OS&ree aknpaal ogr@/gugg gh.a detail of the inner
menber of Figure 12 showi ng an aperture; WO

2004/ 0652 I8TECHT G GOLFOBB292Ct Xpad dupeing, dfs agother

PereReahi ve Vhew Adammahoye of #4 fenﬁgrshcg@ﬂ%er OLiy
Figure 12; Figure 15 is a perspective view f

ove

of ¥He€%inner nember of Fi gure 12 in an inverted

10r i ent atFiglre 511 1L c16sk Ss@Oidian QEQ§§m§QﬁéH§£@ cond
dravvl n% .of the_ inner nmenber of Figure 12;” Figure f% :

I§nEeet | ARHTidERW RED2BATEPACE cerdifiiongf t he

I nner MeaBefe Of o H JWreed2s 880 aBihg of an outer member

15

20

25

30

of third and fourth embodiments of cartridge according to

the present invention;

Figure 20 is a cross-sectional drawing of a detail of
;he 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 25.1s 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;



inlet; 10 Figure 18 is a cross-sectional draw ng of
the second enbodi nent of cartridge in an assenbl ed
condition; Figure 19 is cross-sectional draw ng of an
ou of third and fourth enbodi ments of
caﬁf?%gggggécording to the gresent inventi on;PCIEGB2004/000272
Figure 20 is a cross-sectional drawing of a. detail of
the outer nenber of Figure 19 showi ng an inwardly
directed cylindrical extension; Figure 21 is. a plan
vi ew fromabove of the outer nmenber of Figure 19; 20
" Figure 22 is a perspective view from above of the

outer maghee 97 fi WrRrl8ecH Qur ' ' Lye;
Vi ew fromgbbove of thg%gu E?E%J}snv‘ggﬁsg?ér&?%%ﬁes%gc%hg toner
an TSTRST &F BiPwFt &4/on: Figure 24 is a = - :

Cross- sgabuerabg dfaw RR.Q 1 I [ of e .
third errbtg(tjli nment of 'cg%t r?%ﬁ%éégﬁgﬁye%ggﬂéi{% Ay pﬂfatﬁ'ge inner
vi FMGPAbBYEUET 2hdni AReEnvaNtssy oroenFaiiome 24;

Figure 26gu%eaz§rasSy $£6LL0 ; v tail _of

t he innergneﬁb%r of Eigu%g égggqﬁgﬁagggﬁi?%3%ﬁﬁﬁghtglrd
uppEPCHFeRt 9L \B TG 406652 281 REFeMB200 4¢ GODX7ARN ;27

Fi gure' Fdduiks %o e %D%ngesé@:tﬁ‘gnfaﬁggk%gﬂf S Lhe

h
~inner nmenmper of Figure 24, Figure a per sapecflf'_‘%_
vi SWHESPEbEYR Tsurithe erhp@imerte Mfecantriigrir e 24 i n

an i n\/elFtigdr@riﬁrltsata! Qﬂén%féﬂlgf%_nngbgg‘e %f the inner member
l@r 0S _-Fsecg.__l o:r;a! drawi ng of the thi re enbodi ment- of
arty iF'd§8*Fn*%h assenbled condition; Figure 30 is a
:Lg_sa-%aﬁiﬁhgérlgiozdﬁ:?g\r% Bg%%%ﬁhr\};eggg;(ewn?mraﬂgve 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; |
15 Figure 34 is a cross-sectional drawing of the fourth
embodiment of cartridgé in én asgembled condition;
Figure 35a is a graph of concentration vs.'operéting
cycle time;
F%gure 35b is a graph.of foamability vs. 6perating
20 cycle time; and
Figuré.3SC'is a graph of temperature vs. operating
cycle time.
As shown in Figure 11, the cartridge 1 of the present
25 invention genera1ly compriées 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
30 path linking the inlet 121 to the outlet 122 and which

passesg through the interior 120. Thelinlet.lzl and outlet



Figure 31; is a plan view from above "of the inner
- menber 10 of Figure 30; Figure 32 is a perspective
view from above of the inner nenber of Figure 30;

Fi Wﬁo‘%%rr%é a perspective view from above of gh?/gzlﬁgqgﬂooom

i nner er of Figure 30 ig an inverted ori

15 Figure 34 is a cross-sectional drawi ng of the
fourth enbodiment of cartridge in an assenbl ed
condition; Figure 35a is a graph of concentration vs.
operating cycle time; Figure 35b is a graph of
foamability vs. operating 20 cycle tinme; and Figure

35a2bSafe GrARA a0l yt SOPELAH Hfrr Eh¥S1 2R i5Ndng %:Pé eo(gaened in
tinme. As shown in Figure , the cartridge 1 o

pr &88nbY PZSercﬁ?@nPFoﬁu‘:"g‘é'iﬁeP& Fhe chamitiades SanTeritgverage
mefdew- ﬁhtﬁﬂls HBEQﬁedr%?“%%ét&alaﬂﬁkéEJf@fa@%gﬁsﬁéﬁénﬂétween

out er i nner nmenber and | am nate
g AR g L R megger 13 v H amiastans as

5 Na8bLeEsc? B hiol . COPhet @d&@)oﬂ@ﬁtgrma{?f%tqg}ﬁgif}g%e included

i ngredients, an infet 121, an outl et

bev8r &R FArEHideepht uGhidsng Ehbtemidbt ap2wild bdalescribed
outthethd” Healgh . Whi ch  passes through the interior 120.

The inlet 121 and outlet WO 2004/ 065225 _ _

PCT/ 620043356272 rsden 19 qarsridoei hivhichesidl by ddmeribed

! aﬁbﬂaﬁ&k%r%ﬂﬁdabﬁrﬁ@ﬂbeq_s‘ BhoWs €10 Yr R 2! 19c0M11. The
cutting of the |am nate 5. The beverage flow path is
1°deff|1ﬁ%Egi YFedpat Phl tlil%tt@rttrrériaﬁu dnshigss thenhashy ciem;gned

OUEef ﬁﬁﬂﬂﬂﬂ'dgspéﬂﬂfﬁgrﬁyﬁﬁﬁ&ea ?f@hdé%@ RALE éfaﬁo{%t and

di scussed bel ow. O her conponents nay optiona
i nBFORY cotheener Ja‘?%# itRfe Howsveh d4dig verseen pr ade

Wi bhrbeiddeser thadene fauidick DBl oS dbddriblaVBEElP e ve
Cahgééc¥lth o%@gghp¥%éuct;3;agﬁcgé chocolate, coffee, tea,

15 sweeteners, cordials, flavourlngs,_alcohollc beverages,

flavoured milk, fruit juices, squashes, sauces and dessefts.
As cah be seen from Figure S,Ithe overall shape of the

cartridge 1 is generally circular.or disc-shaped with the

diameter of the caftridge 1 being significantly greater than

20 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 ié 16 mm +3mm. Typically the volume of the
cartridge 1 when assembled is 30.2 ml +20%.

25 The outer member 2 generally comprises a bowl shaped
shell 10 hav1ng 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 diémeter at the boﬁtom

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

30 traverses from the closed top 11 to the open bottom 12. The



for background purposes is shown in Figurés 1to 11.
The 10 first version of the cartridge 1 is
particularly designed for use in dispensing filtered

p ch as roast and ground coffee or Iea t ea.
Flg@)/g:\l(}@m%séﬁl s version of- th? cartridge 1 andC{{(E2004/000272
0

ot her versions described below nay be wused with other -
products such as chocol ate, coffee, tea, 15

sweet eners, cordials, flavourings, alcoholic

beverages, flavoured mlk, fruit juices, squashes,
sauces and desserts. As can be seen fromFigure 5,

the Qysrally H%gsggfci%eedcgﬁu’;hggf r?%tglsgegéﬁ%e a

cirear &r or dIS ape ter o
caeteptigeld Heeiing angmtfamam B¢.greater than 20 its

hei ght 3 or, aX| asses .t h ugg :
t he out@? rrerrblélF”ag ghcgl\/\%e‘:%ed ¥ S%e 14?1%%??:%1 l&E hle8 .
oypepaldedi bmrether cd:iasediletqmtlar ceehbed &h |tshe741a$0m1a16itﬁnx

dth [ ht 3 l;
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20% cebpFhmeout eteppad eproX idendeaglihy mqjml §esoad and
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0se an open 5t 5 i amet er
ofcm:belanteyl:rmimgalz Tise mmiridepoatlcbméq dg frusto-

%Eg to the dla tgr a}dl Q £ a4, 1%%er Hkalﬁgktlon
Eid ﬁg ‘\%a?%[g gg

fro ng kot annu
10t rzavesseaotm::mnﬂ@tcbmsew;ﬂa‘:op:yﬂl.nﬁertihred@pﬁewlbéﬁdo@rff by a

12.lﬂ -Q%gfgp 291[04/'1%65é0?¥1gte)[1%q:91%/ 2993172 sgc%n@ngﬁha{hlrd

oseq oget her define a -
r geeptianl 29 haad ragldaml nberéemt3d lyAdhoteanes mughdFhat the

dldrle%ntg‘.%? Cg t[}grl 88}58{5{5 qu'_e:h%loﬁ lé)r %/é&%% =] aghgne
close centre on the nmgjor axis ,Es
clteawleysshoﬁmm the gopell, te rré'le\:)ﬂlpﬁéﬂl wereﬂaé’ﬁsﬁénOf the

| 15 18caﬁqtﬁ(ﬁ5&g§§ SshehRed; E’rOfAl%éﬁzb%\é'l@geﬁbfﬂont%qc%ﬂgulder

ortions 19, 20 an first portion
1832 §8r pfgmned co cuhealcyéyndmalcaxtenﬁéoge‘e%rﬂf pdet fgpction

ZQét%eghuﬁﬁg 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
20 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
25 are provided'in the annular wall 13 level with the manifold
16 to pfovide gas and liquid communication between the
manifold is and the interior 34 of the outer member 2. As
shown iﬁ"Fiédfe 3, the slots 17 comprise vertical slits in
the annular wall 13. Between 20 and 40 slots are provided.
30 In the embodiment shown thirty-seven slots 17 are provided

generally equi-spaced around the circumference of the



conical in shape and is inwardly tapered. The
third-portion 10 21 is another right circular cylinder
and is closed off by a |ower face.31. The dianmeter of
thg, econd and third portion 19, 20 an
|ncf{$%ﬁﬁ5ﬁ$y decreases such,ghat the dianetggT@P”WW@wrn
cylindrical extension 18 decreases as one .traverses
fromthe top 11 to the closed | ower face 31 of the 15
cylindrical extension 18. A generally horizontal

shoul der 32 is forned on the cylindrical extension 18

at the junction between the second and third portions

20mand£3id 7%, otHewan gty ﬁtﬁ%d?ngéPMﬁ@'etagehsl 4 and 1.8
formed i mEFthe out er nenber owar ds the bottom 12.

Th&odPwaFRPY: 2F YRR FRhHY rid'SsRenEgBro8 @4y sioh is 1.6 mm

Se&@@&éfs&n&\@ﬁé 1% 6@- evd Q!vex\édltlhhtah&h@w't% W@HF r Iember
so _as _to define an annular track form ng a man

16 2pef Bkt feC8RBaPIPtEg Peswand ¢ 1R5 aadndl 3P twal |
13 Typhealepj fehd wl@tﬂaéﬁeésac@{ Qdpd thep LihCURFher §066h of

of the outer menber 2. A series of slots 17 25 are
pr GPEdE4OFH %el%ﬁﬁéfh?lemlw PIrFeyeto iusvenkethe beverage

MaRinbekdiedfs th 42 QY1 Hige Lo 2R %hliﬂt%ckﬂaquHQE§@§kg§ either

between the manifold 16 and t intertor 34 o _
outBrin8nderrage A iBHeRMr in Figure 3, the slots 17

conpri Sﬁnvgﬁié@@haabéf S2d s tHASmAANH aﬁifhé’\’%luh:eil-3rm=_mber 2 at
Be tween 20 and 40 slots are provided. 30 In

Cents5i %H%P%mﬁft RRE (e dlembrst 3- 1A aﬂryélpriéwabdwall 27

gener pkbyieau) -sPaese aIund hewhi {5 Ui grenee QB:L&E
WD 2Q04/ 065225, PCT/ GB2004/ 000272 30 manifol d’'16

sl GBE1893 Jhhe Sirdes, ghifraferfiedi thin, #rf Pargitipns rthe

| engtibt diahisey 12 EB@m'EHﬂﬂlanEr§é£h3§|d¥ th% SuPefMhember
reﬁbeigntcy 10% of the overal | hei ght of the outer

HETWCRE NVt e B8l Bt CHem b URPER 6298 2hawhich
150 35 m&a TcytplaC@tl.bMe pdipatiadiciial €attheslokSalid x and

mm, wi gt h %he slqts 17 is suff|C|entI¥ nar r ow
to Br89%ﬂt THE ﬁQGe Platgrelibht i Ro¢tRE 12 of the

thenethrm&mﬁbrIMZOThBelﬁEHBfdﬂa%bé@ 26 t&®dmunicates with the
manifold 16 via two slots 30 as shown in Figuré 1.
Alternatively, between one and four slots may be used to

20 communicate between the manifold 16 and the inlet chamber

26. | |

— =~ A lower end of the outwardly extending shoulder 33 is

prdvided with an outwardly extending flange 35 which extends

perpendicularly to the major axis X. Typically the flange 35

- 25 has a width of between 2 and 4 mm. A portion of the flange

35 is enlarged to form a handle 24 by which the outer member
2 may be held. The handle 24 is provided with an upturned
rim 25 to improve grip.

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

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



during storage or in use. An inlet chanber 26 is
formed in the outer menber 2 at 10 the periphery of
the outer nenber 2. A cylindrical wall 27 s

pr nmost clearly shown in Figure 5 W i04000272
deg¥%§§g¥ﬁ§§lnlet chanber 263 thin, and partitions

the inlet chamber 26 from the interior 34 of the

outer 'menber 2. The cylindrical wall 27 has a cl osed

upper face 28 which 15 is formed on a plane

per pendi cul ar 'to the major axis X and an open | ower
~end 29 co-planar with the bottom 12 of the outer

I r 0 wth the
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out Waﬁaﬁeﬂ@ﬂlémmgceshdmw@e 38jestiqn muuiddn\gn.t h an

aut war dl yhextppd H\gmfalefmgeaég%h\%hcgn eﬁlixng&%% 7y EPHR-

perpendicularly to the major axis
f | aRgBPBLSes "ﬁ"a@n@u@\ﬁdt hrayfe Hét wedna Zewmvaddim eJ@tendJ.ng

por Eg@[‘n@fléﬂe fhdRge,s0 3 % j%%l al of %(etpi%s{s%rsn]fﬁzéoug. t%e

whi ch the outer
hanEfFétE@l 95 theovnaed mmrha:a@ ept ahmd imr mgaset 0.

I prove g idkatTREQHL €5 Q[Pq a SIE§|G
i ntegral pleg% 38 from deh5|§y polye thF

ol f]‘ﬁi“%’ﬂ%‘hén 9§F9§t ymnfel andoky ez, hob &2l anim\eﬂ &y ten
of Eglﬂé EG%M g5l al The Vpxr?eqp /1.1.%6§§215s Jﬁ'étegral
PCT/ (GB2004 /000272 31 A sui tabl e polypropylene®is t
r anfetbfarnsbieyrends afaen difiee cylindrDSN Wdinbiedi ¢ ed Flltratlon

( RedfittlvedUnist gde KLARIP D, tﬁgeaﬁﬂﬁfh$ f”%”gerlnﬁgﬁ the

opaque, transparent or t ransl ucent manu

pr ot® %?%nﬁ?oﬁéslﬁ?ect$(ﬁi%ﬁ@ﬂ di hg. diﬁpﬁﬂgdlnnethemﬁnnular
13 asr&hoOWL isd EbOEb ESovert Q:hleo’fll’@%rdnseatiegguégg%ﬁr The

fragelégg_qupgeggﬁggfgcgggee§gggd; 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 matérial, such as a cellulosic
20 materigl.qomprising woven paper fibres. The woven paper
fibres may be admixed with fibres of polyprdpylene,
polyvin&l chloride and/or polyethylene. The incorporation
of these plastic materials into the cellulosic material
renders the cellulosic material heat-sealable. The filter 4
25 may also be treated or coated with a material which is
activated by heat and/or pressure so that it can be sealed
to the annular frame 41 in this way. .
As shown in the cross-sectional profile of Figure 7,
the inner hub 52 is located at a lower position tlan the
30 outer rim S1, resulting in the annular frame 41 having a

sloping lower profile.



cylindrical funnel 40. A major axis X passes through

- the centre of. the '"inner nenber 3 as shown in Figure
7. As best shown in Figure-8, the annular franme 41 10
c ! outer rimb51 and an inner hub 52,4
bsa?éﬂﬁﬁégg?-spaced radi al spokes 53. The inng?ﬁﬁg@ﬂggmrz
is integral  with and extends fromthe cylindrical -
funnel 40. Filtration apertures 55 are fornmed in the’
annul ar frame 41 between the radial spokes 53. A
filter 4 is disposed on the annular 15 frame 41 so as
to'cover the filtration apertures 55. The filter is

pref er afley uppde LLPALG B3t BRER! sphitd) & RigUBr¥Pided with an
strength, for exanple a non-woven fibre material of

polpREIRGindomedy ShavbichidiviAee i Mgl herasedabee e a

vabghol P rRRbLe ¢t W QALca B ProflpastidgBsa87@ Each
cellulosic 20 material conprising woven paper fibres.
The2G8REh Sfapér Poprnded sorgy ther agidlecdyy v WRDf Pbrand o a

POhYREPE RNy tRal ¥Yyivwd «Chl end de. andlQr 57 extend from the
pol yet hyl ene. "The i ncorporation "of these plastic

maPBERRI LT Hlo dewevweEtlytevrEdant and fAperr dnger sthee

cekbl il QpHicdTREenhal Meale Spahaflé sd i diehiehby 4 ke IH%r
also be treated or coated wth a material whicth is
acEkVERBF I8P Ré€athantelet S¥ressure so that it can be

seal ed Tﬁ@_aﬁqnaa_@egﬁr-fﬁrm&e4élc&ﬁ%tﬂe% YRY oufSr S 42

in the cross-sectional profile of gure 7, the inner -
10huBuszoynding: ahe dnReT L1ashergpospeitort 3-hafheheutgp tube 42

OUEBFmd itAeD bxtle@glkt bAG HE %hﬁnaﬁﬂﬁlarﬁﬁﬁé&%é.l hayd ng
a sloping |ower profile. 2004/ 065225

PCH SERAEH GEONP243 308 TiRdnggpEe SRR feterotubach? spolea
S53upSePrend ¢d it Bié‘éhafé%s%ﬁagt g kyﬁbne@ﬁswglf Ch annular
di vides a void space above the annular frame 41 into
"a pHERH i%y ofPfaSiaghardss sPREEHE3 (RAIPIJEes7apsinlet 45 at
15DOHNOESheIN e@idt WAk chi 86mibhidat WEDw D &ML OpediBgs MELIof the

face by the filter 4. The passages 57 extend fromthe
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 comprisés 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
slight taper such that it narrows towards Ehe outiet 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-
25 conical portion 48 is pfovided with four support webs 49
equi-spaced around the circumference of the cylindrical
funnel 40. The support webs 4% define channels 50
therebetween. The upper edges of the support webs 49 are
‘level with one another and perpendicular to the major axis

30 X.



outer rim51 downwardly towards, and open into, the

cylindrical funnel 40 at openings 56 defined by the

inner extremties of the webs 54. The cylindrica

funnel 40 conprises an outer tube 42 10 surroundi ng
VPP REE char ge spout 43. _The outer tube 4BCT/GB20A4000272

the exterior of the cyllndrlgbl funnel 40. The

di scharge spout 43 is. joined to the outer tube 42 at

an upper end of the discharge spout 43 by neans of an

annul ar flange 47. The discharge spout 43 conprises

an inlet 45 at 15 an upper end which communi cates with

t he openi ngs 56 of the passages 57 and an outlet 44
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poI Iene or a simlar material as descri bed
%QY%§3§ |nject|on moul ding in the sane nmanner as

the outtey lamuhete 5 i Aokeeaatiyg! two thgekaneg fﬁﬁ!gte'layer
153 ggd/fﬁmfgy%moggg a second layer of cast polypropylene. The
aluminium layer is between 0.02 and 0.07 mm in thickness.
The cast polypropylene layer is between 0.025 and 0.065 mm
in thickness. In one embodiment the aluminium layer is 0.06
mm and.the polypropylene layer is 0.025 mm thick. This
20 laminate is particularly advantageous as it has a high
resistance to curling during assembly. As a result the
laminatels_may be pre-cut to the correct size and shape and
subsequentl& transferred to the assembly station on the
production line without undergoing distortion. Consequently,
25 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

30 1id instead of a flexible laminate.



menber 2 may be nmade from a bi odegradabl e pol yner.
Exanpl es of suitable materials include degradable
pol yet hyl ene (for exanple,. SPITEK supplied by

Envi ronnent al , Borehanmood Uni t ed Ki ngdon),
blodgﬁpéﬁgﬁle polyester am de 10 (for exaanéTHBﬂKWMNNDH
1095 supplied by Synphony EHV|ronnentaI) poly lactic
acids (PLA supplied by Cargil, Mnnesota, USA),
star ch- based pol yners, ceIIquse derivatives and
pol ypeptides. The lanmnate 5 is fornmed fromtwo
| ayers, a first layer 15 of al um nium and a second

| ayer P 0 ene, The  al um niuym
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O her bnam at e rraterl | s may be used .i ncl udi ng:
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34 oser vl ihencer 41 os by pvolves the Lol Lowno

outer Thesmherteps §ib) bdelfiduserddin Grelak er0dehape Wby,

pl acedrROt Qe member 2 is orientated with the open bottom
12 directed upwards. The inner member 3 is then ingerted
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 sahe time received in the upper portion
of the cylindrical funnel 40 of the inner member 3. The
third portion 21 of the cylindrical extenéion 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-ultrasonié welding process
is then used to join thé 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



sse%ﬁd

i nner nmenber 3 so to be received over the cylindrica
funnel 40 and come to rest against the annular frame
41; c) the inner nenber 3, OUth nenbg; ?hand fllpgée4

by ul trasoni c wel di ng; e cartri
10%@”‘*’?%%?% t% one or nore beve?age |ngred|P§ﬁt@20%7})00272
the laninate 5 is affixed tothe outer nember 2. ..
These steps will be discussed in greater detail below
15 The outer nenmber 2 is orientated with the open
bottom 12 directed upwards. The inner menber 3 is then
inserted into the outer nenbe; 2 wth the outer rim

\ se t axi a
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cyliingpi @mures(ttémsoonei&m sihenquéEso ZhdTRtber @ddss of
at chpe, spaesfine received in the upper portion of the
cyllndrlcal ‘unnel 40 of the inner nmenber 3. The
third pbstslowr nost theaf?y|ymFF?§afeangmmbgﬁu%ﬁglﬁémber 2
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11an§rﬁgqymdepoﬁﬁﬁge¢r;aeaf tea. The density of packing of the

15 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

20- 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

25 forming a weld 126 around the periphery of the laminate 5 to

30

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



5 and i nner nenber 3 when joined together define a

void space 130 in the interior 120 bel ow the annul ar

flange 41 and exterior the cylindrical funnel 40 which
orns a filtration -chanber. The filtration chanber

'1330633‘3 %23 ages, 57 above the- annul ar frane PET/CER4/000272

separated by the filter pape (’;4. 10 The filtration

chanber 130 contains the one or-nore beverage _

i ngredi ents 200. The one or nore beverage ingredients

are packed into the filtration chanber 130. For a

filtered ster beverage the ingredient IS gyplcallyf

roa r'ou- coffee or_leaf tea. Th ensity o
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the cartridge in 1nserted..However, with some arrangements

of cartridge and machine a lower force of greater than 50N

20 may be utilised. The compressive force acts to prevent

25
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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 tofchange during pressurisation of the cartridge 1.
To use the cartridge 1 it is first inserted into a
beverage“pfeperation 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.s. An aqueous medium, typically water, under

pressure enters the cartridge 1 through the inlet 121 into



funnel 40. However, a snmall gap 123 exists prior to 5
di spensation between the |lanm nate 5 and the | ower edge
of t he di scharge spout 43. A variety of wel ding

used, such as heat and ultrasonic'
o‘?gémﬁaéﬁendl ng on the material char act er i REATYGR2003{000272
the .lam.nate 5.. Advant ageou?ly the inner nmember 3
spans bet ween the 1.0 outer member 2 and the |amnate
5. The inner nmenber 3 is fornmed froma nmaterial of

. A, _ h the
relative rigidity, such as polypropyl ene. As such,
i nner merrbe? 3 forms a | oad- bearing nenber that acts

to . nat nd outer ~menber 2 space_o_l
apaé:}?;%éﬁgtk cart %Gda 3 PEeIBiHRS eSsketwean £51-3.0 bar.

pr eFran dlerhathe heatear Lei dgﬁe%toécﬁ t?ug%g\l@\lt @sﬂrc{}%éla tthﬁ slots
of be n 1 an in
I oa g %gué%g"rqr rf\l\?ge}/%radbje iBtephhatidit nasdannehamber
i NtIB0gifc hhet dertosirdgei dgehr@ugm&efet BalurdoMey &Je MotD 17,
rtridge and_machi ne a | ower

?sgﬁgjea%; g?:g‘sg}r"ﬁﬂ% TRERR LYY ndyrapelyt Firaish theefiltration

rqjm@slrvew ek e &es WDtlﬁ)rtﬂ'lée'HeveEQ eCﬁ!g}zféd%%ts 200
.?gléa R ; HQQ i nt.er nall% essurl sat i ongand al so serves
to SGUeEzet HE I Hiler WRter difgabuthe FAMRE&AmE forced

1 hesbéVetaddi@ ngpbal s di BRSLRYS
tog@ﬁg@ﬂ;ﬁhm@mmr % es |a;1gthélbcartr| dsge 1 are ?I xg%p
% una}?)I % ecﬁg é}éed’(ﬁqer’r‘g threvgtriieatysraget he
1q3appg¢ggeeuts pﬁmsasethh@ughuﬁhé dgecdris dﬁ? Egﬁggatl?P _
reparation machi
B s o R
nefpeme &% . t'era kse\aéntageof pﬂ&p&&at:égm NGHHY Qﬁe"\’ebsiées 53 and
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15PCRLEB2004LR00272 ¢ tecllhe inlet chanber 26 at a
A etieeih

pressure of "betwe #°0 bar. Fromthere the : .
vat er - i Sreihe¥eradet bhén dilamsr dughwatdl 15la0bSg the radial

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

Preferébly, 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

25 flush out the remaining beverage into the receptacle.

A second version of cartridge 1l is shown in Figureé 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

30 a beverage héving a froth of tiny bubbles known as a crema.

Many of the features of the second version of the cartridge



30 and round the manifold 16 and into the filtration
chanber 130 of the cartridge i through the plurality
of slots 17. 5 The water is forced radial l'y inwardly

W h the filtration chanber 130 and mixes with the :
bevé?%&g FﬁaredLents 200 contained therein. THEE/GR004/000272
is at the sane tine forced aﬁmardly t hrough t he
beverage ingredients. The beverage formed by .passage
of the water through the beverage 10 ingredients
passes through the filter 4 and filtration apertures
55 into the passages 57 |lying above the annular frane
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extends part way up the discharge spout 43 from the outlet
44. The partition 65 helps to prevent the beverage ‘spraying
and/or splashlng as it exits the discharge spout 43. The
20 proflle of the discharge spout 43 is also different and
comprises a stepped profile with a distinct dog—leg 66 near
an upper end of the tube 43. '
A rim 67 is provided upstanding from the annular flange |
47 joining the outer tube 42 to the discharge spout 43. The
25 rim 67 surrounds the inlet 45 to the discharge spout 43 and
| defines an annular channel 69 between the rim 67 and the
upper portien of the outer tube 42. The rim 67 is provided
with anlihwérdly directed shoulder 68. At one point around
the circumference of the rim 67 an aperture 70 is provided
30 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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have been used to.-reference |like features. In the
following description the differences between the

first and second versions will, be discussed. _ IClom“mtn

fe [ jch function 5 in the sane manner wi no
be% 3&2%%{‘1 in detail. The guter menber 2 i s PET/GBREW4/000272
sanme construction as in the %i rst version of -
cartridge 1 and as shown in Figures 1 to 6. The

annul ar frane 41 of the inner nmenber 3 is _the sane 10

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

on' the annular frame 41 so as to cover the.fldlltraltlon

a t 0 .ube.42 of e ndri ca
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be] ow the. |evel of the shoul der .
PR Arom0blre algp 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 beverége issuing from the slot
70 does not immediately foul on the ﬁpper surface of the
flange 47 in the immediate vicinity of the air inlet 71.

As in the first embodiment, the innér member 3 aéts as

a load4bearing member. |

The assembly procedure for the second version of
cartridge 1 is similar to the assembly of the first version.

However, there are cerﬁain 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



68 as nost clearly shown in Figures 12 and 13. The
slot has a width of 0.64 mm An air inlet 71 is
prow ded in annular flange .47 circunferentially
| ned W|th the aperture 70 as shown in 5 Flgures 16
8'% &ir,inlet 71 conprises an apertur® H&8310#gp0272
through the flange 47 so as to provide communication. ... -
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
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bears against the upper e su ppor
t hélsnemse - wgmemgmezzslmamzomoe@eﬁtmn 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 thfough 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 coilecting 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



40 nmenber 3. An interface zone 124 is thus forned

between the inner nmenber 3 and the outer nenber 2

conprising a face seal between the cylindrica

extension 18 and the support rim 67 which extends

ar¥0e04ReR2Y y t he whol e circunference of the BCT/GB2004/000272

cartridge 1. The seal betwee# the. cylindrica

extension 18 and the support rim67 is not

fluid-tight though since the slot 70 in the support

rime7 extends through the support rim67 and

downwardly to a point. nmarginally bel ow t he shoul der

68. Consequently the interface fit between the 1.0

cylPhdek diveargenssowing fneh the apgyowre ERf 69 funnelled

trﬁe§£ﬁﬁfﬁﬁ ﬂ%h%hélgﬁtfgk 4qt%h@9e@B? E%k%réaé QS rged

clearly shown in I gure 18, providi ng gas ana 5

coAnbRi & atsaaptbel aeeuch tétfe aanp| memmalsgbmwéom

di gﬁ@aa&en%w&eﬁé s, a%rg BEEc b LR GAk! ¥nd- Sk Mhhet
69 mm | ong era |on the secon

5ver7é| wgqﬁh@arftormdgn a._dqu:ordmhpehsaactza kt@vsnagelnsair into

Si e e.

i Phe ket A, PREVEhE HelrabaPibls Nne KOLSLEE, BHbuia ve

pa¥sngeas FMmodténgs dpammrid ycoalredgce lrresssiceg égssé's

SRENA L h 4. an gHgn 6
Qn?%o tth aﬁﬁﬁﬁg‘?lc aoﬁng % t%}%%c?gﬁ r| ca

fuﬁﬁéFaYlfO to medicehéoaggriidae thahwall 6 feles bévec@gm The
1d ﬁd&ﬁé&@ijonéin@%‘ier%gésé’f & e LpUo, 16 3PeKt %ﬁli% by

back pressure of beverage collecting in
f| Preferan v FasbapeIBorart zepass fiped FAusThE bDiénes a2 mmn’.

I sphiys, fonsad ¢t BELoyghe ARGIAFLLE gg é%%?é?it@ebeEaﬁ

into an_expansi on chanber for med upper end of
t hergrisesrrmgdhdpoar a8 thes extiswafi hfleFmincé;OxSto iherease

j etnef e beyariage c96§§e§e<9ﬂfo$fétl| ¥ @Y S {d1e s beehefoix«]d to
As the beverage enters the discharge spout 43 t

15%r é88E#RFE JTRS HETBET ePBgEly ENtHREPRSNYS a 1 esul t a| r

I's entrRingdd Hee=3entbe éhezt&rla%e $t{LaAwA Ehepiguﬂs 19
of a nultltude of. smal| air bles as the air

dr &np Tqﬁ(ﬁﬂjﬁdtﬁgr%}qnlqﬁ gpe7$arq$%gge 1 is. partlcularly

designed for use in dispensing soluble products which may be
in powdered, liquid, syrup, gel or simiiar form. The soluble
20 product is dissolved by or forms a suspension in, -an agueous
medium such as water when the agueous medium is passed, in
use, thrbugh the cartridge 1. Examples of beverages include
chocolate, coffee, milk, tea, soup or other réhydratable or
aqﬁeous-soluble products. Many of the features of the third
25 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.
Commonlféatures which function in the same manner will not

.30 be discussed in detail.
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issuing fromthe 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

f oW 2004858si red crema. Thus, the aperture 128Tamd004/000272
the air inlet-5-71 together ﬂbrn1an educt or which acts-
to entrain air into the beverage. Flow of beverage
into the eductor should be kept as snoboth as possible
to reduce pressure | osses. Advantageously, the walls
of the eductor should be nade concave to reduce

| osses due to wall effect' friction. The 10

di nensi eereanedl tpathhe oftarneeaper t2iref 28 psesimbd .
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In the follow ng description the differences between
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not 30 be discussed in
' 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 siightly
20 wider than'in the previous versions of the cartridge 1 being
 betweén.0.35 and 0.45 mm, preferably 0.4 mm wide.
In other respects the outer members 2 of the cartridges
1 are the séme.
The gonstruction of the cylindrical funnel 40 of the
25 inner member 3 is the same as in the first version of
cartridge 1 with an outér tube 42, discharge spout 45,
annular flange 47 and support webs 49 being provided. The
only differénce is that the discharge spout 45 is shaped
with an upper frusto-conical section 92 and a lower

30 cylindrical section 93.



WO 2004/ 065225 PCT/ CB2004/ 000272 42_Cbnpared'to t he
outer menber 2 of the previous versions, the'-hollow
inwardly directed cylindrical extension 18 of the
outer menber 2 of the third version has a |arger
ovev@aiobs/@bsset er as shown in Figure 20. In paﬁkhﬁﬂh&hmmnn
the 5 dianeter of the first portion 19 is typically
between 16 and 18 mm conpared to 13.2 mmfor the
outer menber 2 of the previous versions. In addition,
the first portion 19 is provided with a convex outer
surface 19a, or bul ge, as nost clearly-shown in
Figure 20, the function of which will be 10 descri bed
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ff schar t 45 i s shaped
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1§A”qxﬁgrp@5|f§@@gq(ﬁ$ 9Bich lies perpendicular to the major
axis X. A rim 84 depends downwardly from a lower surface of .
the flange 83 and contains five apertures 85 which are
circumferentially'equi-spaced around the'rim B4. Thus, the
rim 84 is provided with a castellated lower profile.

20 ' Apertures 89 are provided between the struts 87
allowing communlcatlon between the chamber 90 and the

annular channel 86.

As in the first embodiment, the inner member 3 acts as

a load-bearing member. |

25 "~ 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

'retalned by means of a snap-fit arrangement rather than
30 welded together. On joining the two members the inwardly

directed cylindrical extension 18 is received inside the



WD 2004/ 065225 PCT/ GB2004/ 000272 43 In contrast to

the previous versions and as shown in Figures 24 to

28, the anaul ar frame 41 i.s repl aced by a skirt

portlon 80 whi ch surrounds the cylindrical funnel 40
and’ 3 ¥ %PHad thereto by means of eight radi alPCItGR2008/000272
87 5 which adjoin the cylindfcal funnel 40 at or near -
the annular flange 47. A cylindrical extension 81 of

the skirt portion 80 extends upwardly fromthe struts

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

upper rimol of the cylindrical extension 81 has an

e Ie 128 hown 10 in Figure 26. An annul ar
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15t hii daWRiflle¥it occurs between the inlets and apertures

20
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30

whatever the relative rotational positioning of the

components Other numbers of inlet and outlet apertures can

be provided as found by the formula:

\

t
- where

Xi; = the number of inlet apertures
Xo = the number of outlet apertures
C = the set of posgitive or negatlve integers not
1nclud1ng 0 or nX;

n = any integer.

Alternatively, the same number of inlet and outlet

apertures can be provided non-equispaced around the



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 menber 3 is retained in the quter nenber 2 by

f r WOZDBNGI22S nt er engagenent of the convex out ePCHGBiBEEN272
19a of the first-portion 194%f the cylindrical . -
extension 18 with 5 the in-turned rim91 of the upper
cylindrical extension 81. Wth the inner nenber 3

| ocated in the outer member 2 a mxing chamber 134 is
defined located exterior to the skirt portion 80. The

m xi ng chanmber 134 contains the beverage ingredients
20Cantirddae ccalisspemeathan. thd isheukdahe sahed 18, Lhabe

thealf
st agg re(ci{

inlets 36 and the five apertures 85 are
circunferentially with respect to one
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the mixing chamber and mixes with the beverage ingredients
contained therein. The product is dissolved or mixed in the
water and forms the beverage in the mixing chaﬁber 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 étaggering of the
four inlet slots 36 and the five apertures 85 ensures that
jets of water are not able to pass radially directly from
the inlet slots 36 to the apertures 85 without first
circulating within the mixing chamber 134. In this way the
degree and consistency of dissolution or mixing of the
product is significantly increased. The beverage is forced
upwardly in the annular channel 86, through the apertures 89
between the struts 87 and into the chamber 90. ‘The beverage
passes from chamber.90_through the inlets 45 between the
support webs 49 into the discharge spout 43 and towards the
outlet 44 where the beverage is discharged into a receptacle
such as a cup. The cartridge finds particular application

with beverage ingredients in the form of viscous liquids or



cartridge to ensure that the inlets and outlets are

not aligned. The one or nore beverage ingredients are
packed intgo the m xing chanber 134 of the cartridge.
The density of 5 packing of the beverage ingredients

| nW(awo4#68328g° chaber 134 can be varied as desircadeos00272
The lamnate 5 is then affixdé to the outer nenber 2

and inner nmenber 3 in the sanme manner as descr.i bed

above in the previous versions. 10 In use, water

enters the m xi ng. chanber 134 through the four slots

36 in the sanme manner as previous versions of the
cartridge. The water is forced radially inwardly
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cartridge finds particular apg{gl cation wt everage

15 ngPedt entie ifﬁ"FEE YeFFADT ofi sheusartjdags lods\irrticularly
20045045522 F RCUEB2R04 B4Ry 1iquid products such as

concentrated ligquid milk. Many of the features of the fourth
version of the cartridge 1 are the same as in thé previous
versions and like numerals have béen used to reference like
20 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
25 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
30 section 106 and a lower cylindrical section 107. Three

axial ribs 105 are provided on the inner surface of the



46 gels. In one application a |iquid chocol ate

ingredient is contained in the cartridge 1 with a
viscosity of between 1700 and 3900nPa at anbi ent
tenperature and between 5000 and 10000nPa at OC and a

r eWPaBW068250l i ds of 67 Brix 3. In'5 another PCT/GB2004/000272
application liquid coffee is4tontained in the

cartridge 1 with a viscosity of between 70 and 2000nPa

at anbi ent and between 80 and 5000nPa at OC where the-
coffee has a total solids |evel of between 40 and

70% % The liquid coffee ingredient may contain

between 0.1 and 2.0% by wei ght 10 sodi um bi car bonat e,
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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 ihner member 3 acts as
a load-bearing member. B

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 ligquid

product which is then forced out below the bowl 100 and
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X\g t2803|/ ?gct the dispensed beverage downwards towards

the outlet 44 and prevent the discharged beverﬁge

from spinning within the spout. Consequently, the ;

ri BY0 M9K065¥6 as baffles. As in the .second vermmrr;]nm_r:/ooom
_.5.cartridge 1, an air inlet 7?8 is provided throu% th e

annul ar fl-ange 47. However, the chute 75 beneat dt e

air inlet 71 is nore elongated than in the secon

version. A skirt portion 80 is provided simlar to .

that shown- in the third version of the cartridge

des%i bed-ahove. 10 Between 5 and 12 apertures 85 are .
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15TNeLehag v éea{pe@t)ﬁggs 85 and below the bowl 100. The
annular bowl 100 acts to even out the concentration of the
diluted liQuid product entering the cylindrical funnel 40 by
holding back a prdportion of the concentrated liquid product
and releasing it into the exiting liquid stream flow path
20 steadily throughout the dispensation operating cycle as
illuStrated_ in Figure 35a where the concentration of the
milk measured as a bercentage of the total solids pbresent is
shown during an operating cycle of approximately 15 seconds.
Line 2 illustrates the concentration profile with the bowl
25 100 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 ig typically
30 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



product which is then forced out bel ow the bow 100

and WD 2004/ 065225 PCT/ GB2004/ 000272 48 through the
apertures 85 towards the outlet 44 as descri bed

above. The proportion of the liquid product initially
coMAAPEYSRP t hin the annular bowl 100 as showPCT/6B2004/000272
Figure 34 is not subject to*!mediate dilution by the
wat er -entering 5 the m xi ng chanber 134. Rather, the
diluted liquid product in the |ower part of the

m xi ng chanmber 134 will tend to exit through

apertures 85 rather than be forced up and into t he
annul ar nout h 104.
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as a jet and into an expansion chamber formed by the upper
end of the discharge spout 43. As shown in Figure 34, the

26 jet of beverage passes directly over the air inlet 71. As
the bgverage enters the discharge spout 43 the préssure 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.

25 The jet of beverage issuing from the aperture 128 is
funnelledldownwards to the outlet 44 where the beverage is
dischargga ip;o a receptacle such as a cup where the air
bubbles form the desired frothy appearance.

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

the components being separable and not individually



bow 100. The initial concentration of the mlk is

. typically 30 30-35% SS and at the end of the cycle 10%
SS. This results in a dilution ratio of around 3 to
1, alt hough di l uti on WO 2004/ 065225 PCT/ GB2004/ 000272
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with the present invention. 3¥or other |iquid beverage
ingredients the concentrations may vary. For exanple
for liquid chocolate the initial concentration is
approximately 67% SS and at the 5 end of the cycle
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invention provides for a beverage cartridge having a
concentrated dalry based liquid product therein. It has been
20 found that by concentrating the milk product & greater
amount of foam can be produced for a particular vclume of
milk when cbmpared 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.
25 The concentrated liquid milk pPreparations of the present
invention contain between 0.1 and 12% fat and 25 to 40%
total solids. 1In a typical example, the preparation
contains 4% fat and 30% total solids. The concentrated milk
Preparations are suitable for foaming using a low pressure
30 preparation machine as will be described below. In

particular, foaming of the milk is achieved at pressures
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conprising tortuous passagewdys or narrow crevices.

Rather, it is only after conjoining the conponents,

after sterilisation, that the necessary passageways

are formed. This is particularly inmportant where the

beverage ingredient 5 is a dairy-based product such as
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the provision of the bowl 100 as can be seen in Figure 35b.
The foamablllty of the milk dispensed with the bowl 100
present (line a) is greater than that of milk dispensed
20 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
25 foamability of the milk is positively corxrelated to
temperature of the agqueous medium as shown in Figure 35c.
Thus the bowl 100 is advantageocus since more of the milk
remains in the cartridge until near the end of the operating
cycle when the aqueous medium is at its hottest. This again

30 improves foamability.
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51 below 2 bar, preferably approximtely 1.5 bar using
the <cartridge of the fourth enbodi nent descri bed

above. The foami ng of the concentrated mlk is
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that 25 foamability of the mlk is positively

correl 31ed 19 7774 * (Brix value) + 0.0569.

%‘Yield = (%S5 * Brew Volume (g))/
(100 * Coffee Weight (g))

Table 1

CARTRIDGE A

Sample |Brew Volume (g){ Coffee Weight ( 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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fourth enbodi nent
l'iquid coffee products.
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advant ageous i n"di spensi ng
It has been found that the
cartridge of the present

i nventi on advant ageously provide an 5 inproved
consisjencylof t he dispensed beverage when conpared to
prior tridgesd Refererfse |is188de to Tabe 1 20.40
bel ow [whitth shows9téhe resul tes of hraw yi el dsad or 2163
twenty|s es__emebu of cartregiges Mjand B cogi ai ni Ng 447
roast and ground gegdfee. Cardd | dggsih IS a beygrage 1915
cartrigge @ccordi ggad 0 the IG J1TST gnbodi mepLof the 19.35
presen{ i ngentTong, LAFTTidge Q‘IS‘qs prior—arj, 19.23
beverage cartri 25 OSSCIIU%J T e app.. t-s :
docune et ornaex—et- -t he— 20.96
br eved —beyerage—Loheastred-%2hBriflunitsahtd 21.03
conver ted 1{8 a p‘@?@ Atage of6S550] UABE gsol | dQ1-§ /rgg) 21.14
usi ng stafderdtaBI¥s and 15 65r mill§ Ln t he3texanpl es 21.20
bel ow: Los20= 0 771073« (Bri x 6shl ue).68 0. 0569136 % Yi el d 21.24
= (%8S * Brew Vol une (g) 20 (100 * Cof fawerAE ght (g)) 2099
Table 1 CARTRI DGE A Sanpl e Brew Vol une Coffee Wi ght -
Bri x %c#&RTRIDGEBield 1 105.6 6.5 1.58 1.29 20.88 2
104.2 6.5 1.64 1.33 21.36 3 100.95 6.5 1.67 1.36
21. 05 [1ddpidBref vordme idh] choties Welmt (I Brix % SS () % Vield
1 100.65 6.5 1.87 1.511 23.39
2 95.85 6.5 1.86 1.503 22.16
3 98.4 8.5 1.8 1.456} 22.04
4 92.43 6.5 2.3 1.848) 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 8.5 1.98 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 8.5 1.59 1.293 17.50
18 93.5 6.5 2.08 1.674 24.08
19 _100.88 8.5 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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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 97.7 6.5 1.86
1.50 22.61 9'97.82 6.5 1.7~ 1.38 20.75 WD 2004/ 065225
PCT/ GB2004/ 000272 53 10 97.83 6.5 1.67 1.36 20.40 11
o7WE 8040652253 1 44 21.63 1 106.64 6.5 1.61 1P8IT/GBI004T00272
13 99.26 6.5 1.54 1.25 19.15% 14 97.29 6.5 1.59 1.29
19.35. 15 101.54 6.5 1.51 1.23 19.23 16 104.23 6.5
1.61 1.31 20.98 17 97.5 6.5 1.73 1.40 21.03 18
100.83 6.5 1.68 1.36 21.14 19 101.67 6.5 1.67 1.36
21.20 20 101.3 6.5 1.68 1.36 21.24 AVERAGE 20. 99
CARTRI DGE B Sanpl e Brew Vol ume Coffee Weight Brix % SS
M % Yi &ladble 200.6 6.5 1.87 1.511 23.39° 2 95.8 6.5
1.86 1.503.22.16 3 98. 6.5.1.8 1:45 22.04 4 92.43 6.
2.3 1. g4°s5wordampig Assppjng Fguavadanges 7o 1 39 21.50 6. 98.0
6.5 2.05.1.651 24 90 7 99 .49 6.5 1.96 1.581 24.19 8
95.62 6. 2.3 1.845 27.14 %% 9dd 28rtribgen) 2. % Yibla fobdidp®) 29
10 96. Mgab. 5 1.72 1.39 20.62 11 96.8Ge6. 1.81 1.AQd

21. 82 variance 0.77 '5.04
Observations 20 20
Pooled Varlance 2.90
Hypothesized Mean Difference 0
df ' 38

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

The analysis shows that the consistency of % yield,
which eguates to brew étrength, for the cartridges of the
present invention is significantly better (at a 95%
confidence leve;) than the prior art cartridges, with a
standa;d deviation of 0.88% compared to 2.24%. This means
that beverages dispensed with the cartridges of the present
inventiqn have a more repeatable and uniform strength. This
is_préferred by consumers who like their drinks to taste the
same time after time and do not want arbitrary changes in
drink strength.

Whilgt the first and second versions of the -cartridge
have been described as being assembled by means of a welding
opérationlthey may equally be assembled by means of a snap-
fit arréﬁgeméﬁt 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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21.34 14 95.85 8.5 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. 6.5 2.08 1.674 24.08 , 19
1000 884065225 1. 75 1.41 22.00 20 84:77 6.5 2. ItTIGER/000272
24.77 AVERAGE 23.09 Performshg a t-test statistical

anal ysis on the above data gives the follow ng '
results: WD 2004/ 065225 PCT/ GB2004/ 000272 54 Table 2
t-Test: Two- Sanpl e Assum ng Equal Variances Yield
(Cartridge A) %Yield (Cartridge B) Mean 20.99 23.09
Variance 0.77 5.04 GObservations 20 20 Pool ed :

Var i anc@h®. Bateiifothedi tee qehribickbedescril@d dbo88 may be
St Provdd8@ wHH < thar@hest al 1 Crditl;ca :
onrantael wid P( T<:_? £t Boat the W B pede e %‘F%%\?tame
t Wkt RPYISR 022 9% HIRdAFHT Ocandidro pthes 7eork Banthéngress.
anainés bs rshemscddiatn cCONsd of ,20yd 8! \hich
equates to brew strgtngltg ,Q?%C?Slt e cgr{z??/dygéggsoﬁnfﬁgké '
Dr e€8KAIP NYE Nt RD PEVE T3P ni g rastiteng shEtrome rwiltdtina tBE%

cartridges and/or reduce the degree of leaching of
extractibles from the cartridge materials which might
adversely affect the beverage ingredients. The barrier
coating may be of a material selected from the group of PET,

10 Polyamide, EVOH, PVDC or a metallised material. The barrier
coating may be applied by a number of mechanisms including '
but not limited to vapour deposition, vacuum deposition,

plasma coating, co-extrusion, in-mould labelling and

two/multi-stage moulding.
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2. A cartridge (1) as claimed in claim 1 wherein the

discharge spout (43) is integral with the inner member
(3).
\ .

3. A cartridge (1) as claimed in claim 1 or claim 2
Whgrein the discharge spout (43) comprises a tapered
portion (45; 92). .

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

cylindrical portion (58; 93).

5. A cartridge (1) as qlaimed in any preceding claim
wherein the diécharge'spoﬁt (43)'compfisesﬁa partition
(65) extending at least part way along the length of
the discharge spout. '
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beverage ingredients (200) and being formed from LLOYD WISE
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and an outlet (122) for disCharge of a beverage

produced fromthe one or nore beverage ingredients,

wherein the cartridge 10 conprises an outer member (2)

and an inner nenber (3) conjoined on assembly wi th

the outer member, characterised by the inner menber

~conprising a discharge spout (43) defining the outlet

of the cartridge. 15 2. A cartridge (1) as clainmed in
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spout (4.’5‘I conpri ses a partrFef ofP-ws E6579 ekewrrfiinpsat(19,

| east Rt onayhel ongert hembepgihd afhe bheedi S&had.9e

spout. LLOYD WSE WD 2004/065225 PCT/ GB2004/000272 57

6. Acartridge (1) as clainmed in any preceding claim

8. A cartridge (1) as claimed in claim 6 or claim 7

(4]

10

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
15 open second end.

9. A cartridge (1) as claimed in claim 8 wherein the inlet

(121) is directed towards the open second end of the

outer member.

20 .

10. A cartridge (1) as claimed in any of claims 8 to 9
wherein the outer member and inner-member are conjoined
at or near the closed first-end'(ll) of .the outer
member.

25

1l. 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

30 and the inner member.



10" (1)
15 15.

16.
20.

17.
25

18.
30

wherein a snap-fit arrangenent is provided to conjpi
the outer nmember and the inner menber. 5 7. A ELdyDVWSE
cartridge (1) as clained in claim®6 wherein the snap-

' i - ti formations (19,
ga Ogﬁhﬁﬂgﬁyent conpri ses co-opera Ingnenber.PQUcﬂgmﬂwmfn

I nner nenber and fhe outer

cartridge (1) as claimed in A aim6 or claim? . -
wherein the outer menmber (3) conprises a closed first
end (11) and an open second-end (12), wherein with the
i nner menber conjoined to the outer nmenber the outl et
(44) of the discharge spout is directed towards the 15

OP£S, S

claim

3 S EMor 0 AR I el P FLT R ot

t he operhegedonthenthrodr h\leabe_ﬁutaar'dmlﬁﬁrese's é&) .ﬂ;&éneA(zll)
tri ; as., I LO_an f_.clains to .
ooy oi THibY) 08 FLdl n&S gﬁap?%eréérthl%ﬁﬁgi’nare

wherei n the~outer nmenbe _
conjoined ‘at or near the closed first end (11) of the

. A i do ) lai med _in
soutsr ARIREsGlS M A ERLLELSE CUh oo LR e e
conpri seereapapasgesll (67di reet def iresd desivesn (ti8) fuaimeh (41)
5 Teosited Laog P, ol od 1602600 ag 00U o,

on conjoining o

he "out er

nenberﬁhEL@MﬁevVﬁEmbemoaﬁGOdﬁﬂﬁSaﬁﬁberPﬁiéGB&Q&ﬁ#@QQZ?Z
58 12. A cartridge (1) as clainmed in any of clainms 6
to 11 wherein the inner nenber (3) conprises a'-franme

Magarhyidgd i (tems( 4)athesbdsedlbhar ERipdierein the one
Oor more passages (57) are delimited by webs (54)
extending upwardly from the frame to the closed first

end of the outer member.

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).

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.

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

end (11) of the cartridge.

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

operating formation (18, 19) of the outer member to



5 13. Acartridge (1) as clainmed in claim12 wherein

- one or

nore passages (57) are defined between tlheyD wisg

frame (41) and a closed first end.(11) of the outer

nme the i nner nenber and outer nenber are
Coﬂ?’g,{’%@%‘%zﬁo 14. A cartridge (1) as clai ned PRT/EB20#H100272

13 wherein the one or nore passages (57) are .
delimted by webs (54) extending upwardly fromthe

frame to the closed first end of the outer nenber. 15
15. A cartridge (1) as clained in claim13 or claim 14
wherein the one or rnore passages (57) slope downwardly
towards_t he di scharge spout (43).:16. A cartridge (1) '
as cl ai P& i%h SBRY-OFt AFeRgeBer £9% RPTIEFEPE Ehe imer

i nner  nmesiissr (£3) ther bitedr aeABEESES a skirt  (80)
surroundi ng the di scharge spout. 17. A cartridge (1)

as clainmed in claim16 wherein the skirt (80)

COmpL i SEScaftrifdger (EX!ANT18RAmEEL) n Wi £41n ﬁ@qwhg§eiﬁ the co-

assenbl

of the cartridge, contacts the closed first

%end (119PTRHRE ESFW?H@"eoflshere’aﬁ rTQRReT( 15 @8 inwardly

cl ai mreddifecded RikEén¥h@i gi1R)an upper rim (91) of the
upper extension (81) engages a co 30 operating
formation (18, 19) of the outer nmenber to LLOYD W SE

W02 20044 Q&EzaﬁadB@T/( P24 41800 d 21 n 5&ny %ﬂ@&d&ﬂapciéim
arrange for con£0|n|ng the i nner. nenber to

outer.

Aarrdstdge figcagh %ﬁ%ﬂ-wed in cIa|n1

1018 mherein the co- 5 operatlng formati on of the outer

gg dlrected extension (18). 20. A
ca d{j r{')rl Ccl 35\ R GHALERY DT eRRBWIRRFSEO4RE claim
wherelrﬁaﬁuhezambmpdgsumgsmébﬁﬁ Sbﬂpﬁﬂod@élng a jet of the

15

20

25

30

22.

23

24,

25.

beverage, which means comprises an aperture (70) in a

beverage flow path between the inlet and the outlet.

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.

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).

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

laminate is polypropylene.

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

from polypropylene.



21. A cartridge (1) as clained in any preceding claim
further conprising neans for producing a jet of the VD WISE
beverage, which neans conprises an aperture (70) i Q)
baxgra&? flow path between the inlet and the outlet.

157227 R¥& tridge . (1) as clainmed in any pre®EBGHZ004/000272
claim wherein the:inlet: (12T5 and/ or outlet (122) is
covered by a substantially air- and water-inperneable
materi.al prior.to the formation, in use, of the inlet
and/or 20 outlet in the. cartridge. 23: A cartridge

(1) as clainmed in any preceding claim wherein the

inlet and/or outlet is covered by a substantially

air- and water-inperneable |anmnate (5). 25 24. A

caetri dyeczrtridgeckn) red dlaiakdi i 2ohywheeekdihdeclaim

| am natg is .polypropylene. . 25. A cartridge (1) as

ol i mod 19Ty SRR A B8, Shoren PRBbS e formed
menber fuwd @r bibdegramdHiey palemésr med from

pol ypropyl ene. LLOYD WSE WO 2004/ 065225

PCT/ GB2004/ 000272 60 26. A cartridge (1) as clainmed

i n2any Hrecedidgecl Bl s Wleieked iheaguieecEBiNgIclaim

and/ or i.nner, er are fornmed rom.a bi odegradapl e :
poIynerwh%fgi?ﬁgggc%YE?ﬁ'&ﬁg&Ff)aﬁé/?ﬁzﬁqﬁga PRTGes, 18 formed
pr ecedily icljecmiomheselidirighe out er nenber and/or inner
menber is formed by injection noulding. 10 28. A
cartridge (1) as clained in any preceding claim

1owhesei & daheriidger (nNenherclbamed anl 2addieacingg NETLNR .

29. A. pvlrﬁ’lerraelilntl )éh(e)f ir(l:naerr.t rrrlxed ee?: (fg'%'r’ns eaa%.rc]:a%qyeglrggge rﬁaesmber.

[$)}

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

consistent to within 1.0 standard deviations.

30. A cartridge (1) containing dhe or more beverage

20 ingredients (200) and being formed from substantially
air- and water-impermeable materials, said cértridge
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 bevérage

25 ingrédients, wherein said cartridge comprises an outer
member (2), an inner_member (3) inserted in the outer
memberlgpd 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

30 path linking the inlet to the outlet, characterised in



clainmed in any preceding claim wherein the percentage

15 yield of the beverage produced fromthe one orimyewise

beverage ingredients contained in the cartridges is

copsi.stent to within 1.0 standard deviations. 30. 'A

ca‘@ﬁ?"dﬁéﬁfﬁ) contai ni ng one.or more bever agePHGB2004/000272
--ingredients (200) and being Hor med fromsubstantially

air- and water-inperneable materials, said cartridge -

conprising an inlet (121) for the introduction of an

aqueous nediuminto the cartridge, and an outlet (122)

for a beverage produced from said one or nore beverage

25 ingrﬁg%gntg, wherein said cartridge conprises an

out er eb B¢ APeTinrenié? 8 helfodelin) tedhder tasy iinterhace

outer meEkeen atk BRRS hkbOF QWUCHAY Sud &t 'me&{betlhe

beverage, wherein said neans for producing the jet of

t he beverage conprises an aperture (128) in a beverage

flon. 3@ pattridgking thecisl gy b ' '

%har act SBI sed i ngngLOgD W SE !ﬁv% %80%?%%@;@265%herem one of

CT/ GB2066%/ YOF7 FemGeTt hal Pheouksar memeex 108) dogprises an:

del i mi t egehyngn(io)t ahliacge belduesr the | r
and the outer menber. 31. A cartridge (1) as ¢ Beregr outer

in cl ai PERBSTURABIE 56 2Bf ObsF Fuss 1iPRn £%8 e iwre it pnor

out er nenbertich JFORBEI §ﬁ§e9ﬂnen@ggniﬂgt}(e7qgut@}d mtenlger-, the
ot her of_ the |nner(qggﬁer or outer nenber conprises .
)

an obst PRELTWTHICPs BREFIRIGY obpseRetmthsf Opleming (70)

1d nner neebes delithie eHbespamther (188p. obstruction
(18) partially obstructs the opening (70) 10 to so
delimt the aperture (128). 32. A cartridge (1) as

cl aznedai carimioge3l1whes et Thind@ 1 APETH A 1/ Dherein the
conprises_ an euﬁﬁ ated slot. 15 33. A cartridge (1) as
cl ai med P 1%i 02 2CRARF £85F 13 el PRgRtrecheistr ( 3)

conpri ses said el ongated slot (70).
15 33. A cartridge (1) as claimed in claim 32 wherein the

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

34. A cartridge (1) as cla,imed in claim 33 wherein the
outer member (2) comprises the obstruction (18).
20
35. A cartridge (1) as claimed in cl.aim 34 whereiﬁ the
" obstruction (18) comprises an extenéion‘ of the outer

member at least a part of which projects into the inner
member. '

25 _
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.



34. A cartridge (1) as clained in claim33 wherein the
outer nmenber (2) conprises the obstruction (18) 200YDWISE
35. A cartridge (1) as clained in claim34 wherein the

0 j (18) conprises an extension of the_outer
ne%n%édpglgésgﬁeast .a part of whi,ch projects intoP¢Hgs2004/000272

inner nenber. 25 36. A cartridge (1) as clained in
any of clains 33 to 35 wherein the el ongated: sl ot
(70) i's formed in a cylindrical wall (67) of the

i nner nmenber. LLOYD WSE WD 2004/ 065225

PCT/ GB2004/ 000272 62 37. A cartridge (1) as clained

i | ai gL ei it t |_qt - -+ -

o' Tho Asacrtaggg [’ AR e oned F Sl op s R 67

A cartreldggatell abot @i0redxtands diont3® whperiedgehof the
t [ ; ' nb 2) i

g;l FEZL%&QX%%%{M‘H&&O(\%B?EhnFs f:ecéi 3/e|dsa2 a sliding

fit wwthin the cylindrical wall (67) of the inner

. . tri . |_ai ' )
TP ndheitinol PO ROE B5 ANTHE A AD, Bhe
Cr oss- sattargnah at®a ofofthe. duter Onembe?.(240is A cylindrical

cartrid . as | ed _in of . ¢l aj,ng
furt hereg%(?%'p]s)rlf}gi %%i%i q‘?’egsefeﬁédian e %(lg%%)i%o#&ai%%tg%g the

means faulig@iréral iwalla (67¢sefir ehe edusti owmbért he j et

of beverage, whereby, in use, air-fromthe at | east

one air inlet (71) is incorporated into the beverage
10as3Q. . f wagltirivgef (Breld chbabbedsin R 4E. chatms t30 dge 38

: (1) as ﬁﬂéyéT%QtLQ &géygnfgo(%ngeﬂggtJ“%f%%é—sectional area

of 0.4 to 0.7 mm®.

20. A cartridge (1) as claimed in any of claims 30 to 39
15 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.
20
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).

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

spout (43) defining the outlet (122).

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

into the discharge spout (43).



| east one air inlet (71) is provided in the inner
. menber (3) downstream of the aperture (128). 25 4Q.0YDAWISE
cartridge (1) as clained in claim40 or claim4l
wherein the inner nmenber (3) conprises a discharge
spw20¢aa@3228ief i ning the outlet (122). 43. A cactidsdgrrooo272
(1) as clainmed in claim42 wiérein.the jet 30 of
beverage issuing fromthe aperture (128) is directed
into the discharge spout (43). LLOYD WSE WO
2004/ 065225 PCT/ GB2004/ 000272 63 44. A cartridge (1)
as clainmed in claim43 wherein the jet of beverage
i mpi nges a surface of the discharge spout (43)
bet ween i ssui ng fromthe aperture (128) and 5 exiting
t hg out jet (1229 440 ( | aj 1N :
cl §|4m 4}2 (\t:/\?ter it ﬁ(g sur aclede:aggg %%)%%g\fé %FFQ%)? tt:li}t% Jet
di schargé Beorraged3pingds 46 sukfeart of dge @ipchsrge spout
cl ai ned 5 n |
posi ti on%g gét&e{'&ngegipﬁ%gﬁe Si (§£ﬂ 8t %églet [ sch%rbge spout
5 43) frewties dper oukdet 1382) .47. A cartridge (1) as
claimed in any of clains 30 to 46 15 wherein the
aperture (128) directs the beverage to flow at an
angbPe shbsreiiddd ((1peaperidiicmgdannt olain [{wwberein the
bever ag fs I he 2 ? 9_@ | d )
as cl ai srr%gf‘%%é)alnst g of BH{:A.\% "‘agl b gge QSﬂ%@ (43
di scharge spout (43) is integral W|th the |nner
1dTerger £3%aré91dg’é C(%‘Stééd&h Gkl 35 ié‘irﬁ"% \Re3BYnOfne
clainms 30 to wher el n e car tr| ge I's disc-shape
25 50. mwwm@}é #) pesitticriededni Anaeypwfitel aide 8D the
to 49 a(tg)eéeatfgé NecRut €53 fTRIRGT che) B0l 11985 .

menber

47. A cartridge (1) as claimed in any of claims 30 to 46
15 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
20 - 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.
25
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.



are formed from pol ypropyl ene. LLOYD WSE WO '

2004/ 065225 PCT/ GB2004/ 000272 64 51. A cartridge L{OQYDWISE
as clainmed in any of clains 30 to 50 wherein the

outer nmenber (2) and/or inner nmenber (3) are formed

f r B W08 gr adabl e pol ymer. 5 52. A cartri dgrET(CB20@800272
claimed in any of claims 30 # 51 wherein the outer
menber (2) and/or inner nmenber (3) is forned, by

i njection nmoulding. BY. A cartridge (1) containing one

or nore beverage 10 ingredients (200) and being forned
fromsubstantially air- and water-inperneabl e

materials, the cartridge conprising a conpartnent

(13- chnFarkridps Ha)one okaimast dnpanereafeclaims 30 to 50

i ngredi ¢RkSe; t HER ri,sj ; r al
of inlet aper%E?ggQ%%%§ for ? gﬁpnﬁﬁgggﬁf%%#%%éﬁgﬁéén(3)
aqueous 3FEdf orMehtigomhe kbedranadebieandlymen] ural ity

of outlet apertures (85) for a beverage produced from
t he._ one_or nore_beverage ingredients, wherein at

Teatr aPpFepbriidmh @ eReclaimad dpepnvred clkaiamsodd b 51

al i gnmeghepetih EHEEdﬁgkkﬁheﬁﬁg¥tdéﬁe§ngy89 gghéé“ﬂéﬂ%gfhéB) is

| east a proportion of the aqueous nmedi um entering

conpar t FeRTeE Py Uigh echéon nheuldipartures is forced to
~circulate within the conpartnent before exiting the
~conpartment through the outlet apertures,

chg'sr%act 8r FasEridpe Hat epetaiiiay gper puresrg 3Bvexage25

@rrangedngeed | phernye 1of 4
Bt i Moot

inl et aféfruf®d Y36y -areewmranlepaesararbancheheartridge
Conpartﬁaﬁbriﬁiﬂdﬂ¥3EEmp§£E$éﬂgYQ1@£$Econtaining the one or
' more beverage ingredients, the compartment comprising a
plurality of inlet apertures (36) for the introduction
15 of an aqueous medium into the compartment and a
plurality of outlet apertures (85) for a beverége
produced from the one or more beverage ingredients,
wherein at least a proportion of the inlet aperﬁures
are out of alignment with the outlet apertures such
20 that at least a proportion of the agueous medium
entering the compartment through the inlet aéertures is
forced to circulate within the compartmént before
.exitiﬁg the compartment through the outlet apertures,
characterised in that the inlet apertures (36) are

25 arranged around the periphery of the compartment.

~ 54. A cartridge (1) as claimed in claim 53 wherein the
inlet apertures (36) are equi-spaced around the
compartment periphery. '
30



WD 2004/ 065225 PCT/ GB2004/ 000272 65 55. A cartridge
(1) as clainmed in any of clains 53 to 54 wherein{de wISE
outl et apertures (85) are |located towards a centre of

the co
56WO0 A044

artnment relative to the inlet apertures. 5
WA dge (1) as clained in clai m55 whe8CHGH2004e00272

outl et apertures (85)-are eqffi-spaced around the

centre

of the conmpartnent. 10 57. A cartridge (1) as

claimed in any of clainms 53 to 56 conprising 3 to 10
inlet apertures (36). 58. A cartridge (1) as clained
in claimb57 conprising 4 inlet apertures (36). 15 59

Cossr oh bRy G iea faoerest Taina 52 o s
cartri dgeexelin &ﬁerathéﬂ dperthizies $8s)Comy |1s>|cage5 t:é&ihrds a

i any SR T8 OB eprF AR PG e HaNBer s
i nl edpeaperriesr.es (36) and outl et apertures (85). 25

of

0

2. Acartridge (1) as. clained in any of clains 53 to
61 wherein the nunber of inlet apertures (36) and

oubket A apertirides (85)adrelgimeanihycldign foor k2eiB0naA -

+ C Y 04/ 065225 PCT/ GB2004/ 00272
66 wher® é%ég apFﬁg ﬁuﬁbé&giﬂarfnﬁg?l%ﬁRﬁQ €§°un th? centre

10

‘15

20

25

30

Xi

57.

58.

5S.

60.

61.

62.

of the compartment.

A cartridge (1) as claimed in any of claims 53 to 56

comprising 3 to 10 inlet apertures (36).

A cartridge (1) as claimed in claim 57 comprising 4

inlet apertures (36).

A cartridge (1) as claimed in any of claims 53 to 58

comprising 3 to 10 outlet apertures (85).

A cartridge (1) as claimed in claim 59 comprising 5

outlet apertures (85).

A cartridge (1) as claimed in any of claims 53 to 60
comprising unequal numbers of inlet apertures (36) and

outlet apertures (85).
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:

X = X3 + C



Xa = the nunber of outlet apertures 5 C. = the set
integers not including O or nXi n = any integeﬂ*o
A cartridge (1) as clainmed in of clains 53 to 60
c risjing . equal nunmbers of inlet apertures (36) and
13vn§6?°f}8?5975pert ures (85). 64 A cartridge (1) PGLGB2004/000272
clai:med in any of clains 53 ?o 63 wherein the inlet
apertures (36) are provided in an outer nenber (2) of
the cartridge and the outlet 15 apertures (85) are
provided in an inner nenber (3) of the cartridge. 65.
A cartridge (1) as clained in claim64 wherein the
i nner ngnber'(s) conpri ses a discharge spout (43) 20
communC&fFng with the outlet apertures (85). 66: A
cartridge (1) as clainmed in any of clains 53 to 65
wherein the cartridge is disc-shaped. 25 67. A
cartri &ge” (B MOELi A diHLFtc RRREFBESherein the flow
of aquegus ymRdinufbeRr ep0budike bpkstuanertures (36)
into the conpartment (134) is directed radially
5i nwar d§- fo&ﬁ?o%efa VeAPFBIRFS IRt daFlndipe. 0 |9XOMS: W SE
WO 2004/ 065279 eWSe32004/ 000272 67 68. A cartridge
(1) as clainmed in any of clainms 53 to 67 wherein the
one or nore beverage ingredients (200) are soluble in
t hes .aqneesst AEdldIN1)5 aB89%1 A ke tiki dgec{ PDmdSLhd gBd
in claim68 wherein the one or nore beverage
i ngr edCEIPE*THD)ST & LanPTbRA Y Ofc Had BF atReTruRasf f(@86) and
101 ngredoedlet berhuzaist (egpe (1) as claimed in any of
clains 53 to 69 10 wherein the one or. nore beverage
ingredients (200) is a concentrated liquid or gel.

64. A cartridge (1) as claimed in any of claims 53 to 63

é@‘_‘wnss

wherein the inlet apertures (36) are provided in an
~outer member (2) of the cartridge and the outlet

15 - 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)
20 communicating with the outlet apertures (85).
€6. A cartridge (1) as claimed in any of claims 53 to 65

wherein the cartridge is disc-shaped.

. 25 67. A cartridge (1) as claimed in claim 66 wherein the flow
- of aqpeous medium through the inlet apertures (36) into
theucompgytment (134) is directed radially inwards

towards a centre of the cartridge.



n

71. A cartridge (1) as clained in any of clainms 53 to

70 wherein the liquid beverage ingredient (200) H&YDIWISE
15 viscosity of between 70 and 3900nPa at ambi ent

te rat . /2. A cartridge (1) as clained in claim
71%18‘?‘&%%5? he liquid bever %ge i ngredi ent ( 2GG}/GH3Y4/800272
viscosity of 20 between 1700 and 3900nPa at anbi ent
tenperature. 73. A cartridge (1) as clainmed in claim

72 wherein the outer nmenber (2) and/or inner menber

(3) are formed from polypropylene. 25 74. A cartridge
(1) as clainmed in claim73 wherein the outer nenber

(2% gandjog_J er_(3)...s formed by injection

moul di né. éi{%ﬁ}g‘f’\?\vﬂgﬁp oSG RFGeaBo8 b EA3GBA/ 500757
68 75. whewgirn jtdgeofd)omsnadeaiberdrage angraidiehdsme26® are
to 74 in.th ut er nenber..(2) and/or inner '
nmenber %g | aérqé&f g?%eé oM é“eﬁlilgﬁlegr adabl e pol ymer. 5
76. A cartridge (1) containing one or nore beverage

i nggedi gn ei ng .forned from substantially
air- ang %Agﬁélﬁ%%%ngﬂe%olcg S 8 gz!:aﬂﬁesecé’ FEYethe one
conpr i spngnene beveragenbryredkndef (p00g ix St 08 gged
chamber {33013 I ich is.stored the one or nore

10 beve?lgge |ar%r§%iJé%%\@ear}&lgérﬁdﬂﬁﬂgr nmenber (3) having

a discharge spout (43) formng an outlet (122) for

I f f, th
beui agh THGrAaPanry HELaCTER LB ANGLATHE Fhrker 63

10nenber YBrefior rbe aohoant: reaei bgveraheringrtiiéhts A(200) is a

15

20

25

car tri dgs dehkrad8a ol AR deNgghai m 76 wherein the

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 viscogity of

between 1700 and 3900mPa 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.



i nner nmenber (3) and outer nenber (2) are separate
conponents which are conjoined during assenbly of d\)?)eWISE
cartridge. 20 78. A cartridge (1) as clained in lr:l1 aim

76 or claim77 further conprising a filter (4)
coMDIMEY5IB the inner menber ' (3). 25 79. A PCT/GB2004/000272
cartridge (1) as'claimed in &Ry of clains 76 to 78
wherei-n the inner menber (3) forns a | oad-bearing

menber of sufficient rigidity such that the, cartridge
can withstand a. conpressive |oad of greater than

130N. 30 80. A cartridge (1) as clained in claim79

wherein_the |oad-bearing nenber is of sufficient
ri gisdi t§ SAER1995t (L1 OvD sASmedsdn, ame afarcilringeSsare 74
Wi t hst anHefe COMNCEEEYE FSE Qb)  GhEALEN aan :
al. Acartridge (1) as clai medqi r)1 anf%rTe laag?ngg%é\%o(”
80 5 wAEFefrmade fFemdR ekndegyadehberpdlymetr.suf f i ci ent
rigidity such that the | oad-bearing nenber can
wi thstand a conpressive force of greater than 130N.
58278 A cArf3¥ ge1) t hscentd indagi Anangr aforel Bewerdget 0
al - 10iMbpesBidhtbhes boneindreydig §§ ' med, from.
pol ypr o%ene. 83. A cartri %glli (EJl }a"éédzlf;r_i%heau%aﬁg%ﬁllally
of cl ai 76 0% vgbeTyiipesimeaie vateriatenbehe(2drtridge
and/ or éonerisTREbER dder hRn@ks {9 15 |
bi odegr adahl e pol grrer. 84. A c,jart(l.rlf ge l(nf?lg]ag ?:F%fa X0
in any 9T me396 13f)g3n whdeki bs t4twrednehe nenbesr more
10(3) ancbeleartir §gea@ilndst3hd ahe; LALRA A8, 008 PLECS, o
20 85. c%{trl dge .(12 cont ai ni ng one or. rmlge
bever agetScharge 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.
15 -
77. A cartridge (1) as claimed in claim 76 wherein the
inner member (3) and outer member (2) are separaﬁe
- components which are conjoined during assembly of the
cartridge. '
20 .
78. A cartridge (1) as claimed in claim 76 or claim 77

further comprising a filter (4) conjoined to the inner
member' (3) .

25 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.

30 80. A cartridge (1) as claimed in claim 79 wherein the

load-bearing member is of sufficient rigidity such that.
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i ngredients (200) and being forned from substantially
air- and water-inperneable materials, the cartridge -
conprising a housing having a closed first -end (rdvDwiISE
and 25 an open second end (12), the housing defining a
storage chanber (130; 134) in which.is stored the one
or nore beverage ingredientsé®wherein the open second
end of the housing is sealed by a lid (5),
characterised by the cartridge further conprising a

| oad- beari ng menber -30 spanning between the cl osed
firstegadcgictigydiousi ng thaVENDED SigEETeistdYD PSES ©Of
70_ and the I|d erein the | oad-bearing nmenber is

| ocat BHSEET oF 4R éycentre of. the cartridge. 86. A

.cartridge (1) as clainmed in claim85 wherein the 5

| oad- beari ng. nenb (o4} ggﬂa&gedﬁgg%g G43xc BO
F&rniﬁgcﬁﬁtgﬁgg%t?{ﬁi§§p§%$ﬁgd?f%EM/of bevera%e forng
from wherehs the nbead Hesarin@ MeMPeHiidhif syFilgient

tridae.( | cbelro B 10
wher cFASERRHY B3 ﬁ?ﬁ%‘iﬁ&%ﬁ%ﬁ%ﬂ?‘é&%ﬁ%ﬁ. cTent o,

ri gi divfignstishd’ & heempRRSEEYS r i efkRs L BRI
conpressive | oad of greater than 130N. 8B. A cartridge
.(1) as clained in claim@87 wherein the

E8ad- Begrihgifenbél) | 35 ofLatne c+%n?n¥|%ﬁ}ﬁ%ifﬂﬁj7s to Bl

that _the Gartnidggneanmakibdist emd Bs chmgpweas sirvamn f or ce
of greater than 200N. 89. A cartridge (1) as clained

in an?°éﬂP€PHVﬁ§385 to 88 20 wherein the |oad-bearing
nenber is of sufficient rigidity such that the

grg‘zgrélfggﬁglﬁelgghca ocy\%méaam é‘n}”é@r&%%xéée foree 82

cartridge (1) containin )
one owhrmeénbeber agee2smefgF ed? bndR( 20 0Y 4w (

forne%xgrggk§ugskég&l§|£¥odegradable polymer.

84. A cartridge (1) as claimed in any of claims 76 to B3

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
air- 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 stcrage
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 furthexr comprising a load-bearing member

spanning between the closed first end of the housing

AMENDED SHEET
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air- and water-inperneable materials, the cartridge
conprising an outer nenber .(2) defining a storage
chanber (130) in which is stored the one or nore

beverage i ngredi ents, an inner menber (3) having @03 wiSE
di scharge spout (43) formng an outlet (122) for
outfl ow of beverage forned fromthe one or nore

AVENDED SHEET LLOYD W SE 717Bever age ingredients, and
afilter (4) disposed between the storage chanber and
the di scharge spout, characterised in that the inner
menber and filter are conjoined in one operation to

t he emgerheedibdr hyeneansthé bbadibdaaizig onenbet dis Fhcated

A SR Ld0geld) 1 8aRLALTER LoecLpt S ghereln the

outer as an openin r accessing the
st orage chanber (130) wherein the inner nenber and 10

fol | t@r .ace oipedato tef SERergat ;gﬁf
a(611 A Fe%ofggg%oﬁgf géocéﬁfﬁgg fé A‘car%rlﬁﬁEa Eﬁ?
cl ai AE@drReerarm rg@ﬂ%ﬁrc%mmmaes i EeThaTES | SRR (a3).

Menmbebrm@H, eEn”BH@Eécaﬂﬂ2£)|£é¥ AUEEL P SNMBEALrad®3 - £crmed
cartridge as clainmed in claim92 wherein the weld

i s stBSMah FaPP? BF rRFArceoF e ALTRHTUR (1) as
claimed in any of clalns 91 to 93 wherein the inner
rrbgr and ogter nber CB $ ast i c teri f:éess
e Bt SPEEEEO8Re! Iﬂsl %ﬁpe 13 d?ﬁhlc 1GR3 e ©
wel dwh25e95. the chodd+ bgeriig m&mhﬂzuxﬁubﬁrsuﬁﬁﬂqﬁent

cl ai .@E?X%.Eg gécthvmg@' d he, 4 ngy, {gﬂ%}gwﬁ:

fra ast one forne ound
a peFPphAteysbveskPad ¢f apgeater than 130N.

8B. A cartridge (1) as claimed in claim 87 wherein the
load-bearing member is of sufficient rigidity such that
the cartridge can withstand a compressive forece of

greater than 200N.

85. A cartridge (1) as claimed in any of claims és to 88
| Whe#ein the load-bearing member is of sufficient

_rigidity such that the loadhbeariné member can
withstand a compressive force of greater than 130N.

90. A cartridge (1) containing one or more beverage:
ingredignts (200) and being formed from substantially
air- and‘water-impermeable materials, the cartridge
comprising an cuter 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 cutlet (122) fér

cutflow of beverage formed from the one or more -

AMENDED SHEET
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30 56. A cartridge (1) as claimed in claim95 wherein
the frame (41) conprises a plurality of webs (54)

ext endi ng AMENDED SHEET LLOYD W SE ~ 72 upwardly f @YD WISE
the frame towards a closed first end (11) of the
outer nmenber to -define on® or nore passages-(57)

.. between the frame and the closed first end of the
outer nmenber and wherein welds are forned between the

91

82

53.

54.

36.

-|ea§t=raﬁe RBRBPRY é%éB QPR

102 A-0RLR

webs 5 and the closed fi=st end of the outer nenber
97bewﬁef@§é10ﬂn@fedmmmﬁactmd reg fa le@mt r{4dgelisppsed between

200 d
e FETTRRE PO Ot bR al Ty S g e 200 &

vvatnazamaermadbl enlthawtterd adinnen menkgt Gygdilter are
LLSth OULE' Jof Do 98] I A8 means

chanB%"“("%io? %E%hl P?‘E%toroed the one or nore

beuérageleagtednenwsldan i nner nmenber (3) having a

di scharge spout (43) formng an outlet for outflow of

beverage formed fromthe one or nore 15 ‘.?é/ereaig_y the,

.i ngr earenidoeand) asfi FLai™gd)in TRt 2} |

”EEGQQrCQQHEé? Rg) CQEJSOAHIdS@eﬁ:hﬁsI (&Y ferhsfcesmichd hehe
[ter in one step he out er n‘%gber b means, n@t
] Hod %S O ar red |

clayme8f wber ebﬁ;.bh]aewetdltuge Stegr iBellyen| 4% a5 FHIE T
wel di n 9. thodascla|rred|ncla|m97or claim
98 *FlPERe I°E‘o Fi SPRG Tornming a first welding |ine
around a 25 peri phery of the inner nmenber and filter.

8% q3,¢ §'Eﬁglhgdciﬁl@ﬂ@ﬁhfﬁﬁtberclaim g1
coifpri Si ng orm ng a second welding line aro

i nwoersdRbshe amem PEBPeRt 6\‘t?|’édPe'f‘H%rd"f‘%‘ah§’rJg"eer are
SPQEtL13Q . AVENDED SHEET

A cartridge (1) as claimed in claim 852 wherein the weld

is substantially cirxrcular.

A cartridge (1) as claimed in any of claims 91 to 93
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 90 te 54
wherein the inner member comprises a frame (41) and the
at least one weld is formed round a periphery of said

frame.

A cartridge (1) as claimed in claim 85 wherein the

frame (41) comprises a plurality of webs (54) exzending

AMEMNDED SHEET
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LLOYD WSE 73 101. A cartridge (1) containing one or
nore beverage ingredients (200) and being forned from
substantially air- and water-inpernmeable material s,

the cartridge conprising an inlet (121) for the LLOYDWISE
i ntroduction of an 5 aqueous nediuminto the cartridge
and an outlet (122) for discharge of a beverage

produced fromthe one c= nor2 beverage ingredients
characterised in that the «cartridge conprises an

outer nenber (3) and an inner nmenber (2) conjoined on
assenbly with the outer nenber, 10 the inner nenber

def i Gphgrale ordd edheoffddiR cafdaridiga, cl\dseﬁeifrirac end (11)

onap b L8 LRI 2 B OASE L0 CON e LASAURS' (s7).

car tbeﬂgeeﬂS:tié)Zfraéna:asrﬂd |talgae (ADseas fdJIa;ItrTBdldl e fclthemouter
101 wherein t$ nSIER; Tl A %’%%E% @rewe%‘as the webs

co- OPEFRTT ng T o HER S Ghe € i nner menbe
and &hé Yoe e¢1¢m:t>diirm$.ndAQ£arttha d:g:@e(n)nea@em ai rred
in claim101l or claim 102 20 wherein the outer nenber
conprises a closed first end (11) and an open second
send X I?ythoRerbimpmifiarturéng gneamEisee (AdpcrPptpéging

to thee O BfofEMNE e tNG: Quigrlai td) @loohhanidnBeing formed

menber is directed towards the open second e of the
out efTABnBePst I gl Y R1Egy ﬁ’ﬁddg"é"t(ef)'lg?eamﬁl & in
cl ai fadoZ;i Mer eina tcha&-czuralg@t dotpbi sisigdiahechedrt owabes (2)

car tPRRTALTE) & A R T oA T03 o P Arag5ored che

wherehe ¢hemorsd ereerdye iageedient snedpeinaes yapper, (3)

ANEN%EPH%_'E; éischarge 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 comﬁrising cenjeining the inner member-

and the filter in one step to the outer member by means

of at least one welding step.

98. A methed as claimed in claim 57 wherein the welding

step is by ultrasonic welding.

$3. A method as claimed in claim 57 or claim 98 further
- comprising forming a first welding line around a

periphety of the inner member and filter.
100. A method as claimed in claim $9 further comprising

forming & second welding line around the inner member

and filter at or near the discharge spout.

- AMENDED SHEET
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LLOYD WSE '74 fitted together at or near the closed

first end of the outer nenber. 106. A cartridge. (1)

as claimed in any of clains 101 to 105 5 wherei hLOWB WISE
snap-fit between the inner nenber and the outer

menber fornms a water-tight seal. 107_ A cartridge (1)

as clained in any of clains 101 to 106 wherein the

i nner menber further conprigeés a skirt (80) 10
surroundi ng the outlet, the skirt conprising an upper
extension (81) having an upper rim (91) which engages,

on assenbly of the cartridge, a co-operating formation

100193 efrtfigigeut(el seabsintogf one themsnapbéiérage

arrangenent for | oi ni,ng_the inner er_t 1

oot PR3] OO el ek Re FORRLATRIBR el Be OGS0y
10z;mher@nmkmheeaezmppemgabh? hetaaiébg.otZ@h;aougédse
menber_i.s an i nwar, e ns .

o0 Srrad el A i ke WAPES| 8- PLEShERoAdE Loflas an
to EGRieomsereiddutrhéntrntheneaperidanpaindean aodtkehakye2)

Spo%&m"Q%khgggknb@gaFQ@vQEBgﬁtprgéuéég-ffbﬁaiﬁéigﬂ@ cr
(1) as clainmed™in claim 109 Wwherein the outer nmenber
conpiciTse PexieTegRal 0By ai PREEd BRERASEBRSSR 18} TRRELtRe

IS reGeirMede RofpllQX5MBh 8€eof mbkiBerdiSrhakgeaspotter
(43) on conjoining of the outer nenber and the in

ner
mentembesy (ZAVERPEDIRRRET" | £EFENNE BEV1 YR §Rg CArer member,
car tyHadGenel) mapekaigedni AgCtBeMUO9eor ! ghen ddbrridge,

wherein a snap-fit arrangement is provided to conjoin
the outer member and the inner member on assembly of

the cartridge.

102. A cartridge (1) as claimed in claim 101 wherein the

snap-fit arrangement comprises co-cperating formations

{1%a, %1) on the inner member and the ocuter member.

103. A cartridge (1) as claimed in claim 101 or claim 102

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 dpen

second end of the ocuter member.

104. A cartridge (1) as claimed in c<¢laim 103 wherein the

inlet (121) is directed towards the open seccnd end of

the outer member.

105. A cartridge (1) as claimed in claim 103 or claim 104

wherein the outer member and inner member are snap-

. AMENDED SHEET .
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wherei n the di scharge spout (43) is integral with the

i nner nenber. 112. A cartridge (1) as clained in any

of clains 109 to 111 wherein the discharge spoutLgégbVWSE
conprises a tapered portion (45; 106). 113. A

cartridge {1) as clained in any of clains 109 to 112

10 wherein the di scharge spou# (43) conprises a
cylindrical portion (93; 107). 114. A cartridge (1) as
claimed in any of clainms 109 to 113 wherein the

di scharge spout (43) conprises a partition is (651

ext efidtngdat ch@BREr PAE t c¥Waye & Ok t@ RNt h-f eric’ﬂeof the

di scharge s 115. A cartridge (1) as clained
any OFEQ aW%@giﬁl to 114. wherein the cartridge |s

di sc-shaped. 20 116. A cartridge (1) as clained in any

Qfs cha 10 urther conprising neans for
prodbcfﬁﬁt lé% 6%}tﬁ% TEAGR A OF Fedidhs 101 to 105
conpwhseslanthpesﬁupef;(ﬂt)aeuwee'h RV amaEs Mawdiatdha che
bet t nd t he outI 25 117. A cartridge
(1)m§§98%alne L:{‘enfany of ‘@ jfﬁf 52116 wherein

t he outer nenber and/or inner nenber are formed from

Bel ypr A HERL YD_W S 6 L1
1cart$| ggﬁ:%{'gge l\ﬁ\"gsﬁeﬁil E"é#‘g gt 3 JE. %.Ofl.}:o 106
wher €PRTRRR ammmm%ﬁ/foqumﬁepomms @ fedrimed (80)

by iﬂﬁfﬁ&tﬁﬂhﬁ@ﬂﬂﬂg'HLtYﬁ@iNQEQ SREEL comprising an upper
extension (81) having an upper rim (91) which engages,
on assembly of the_cartridge, a co-operating formatiocn
(19a) of the outer member to form the snap-fit

arrangement for conjeoining the inner member teo the

cuter member.

108. A cartridge (1) as claimed in claim 107 wherein the co-
operating formation of the cuter member is an inwardly

‘directed extension (18).

1059. A cartridge (1) as claimed in any of claims 101 to 108
wherein the inner member comprises a discharge spout
(43 defining the outlet.

1l0. A_cértridge (1) as claimed in claim 109 wherein thé
outer member comprises an inwardly directed extension
(18) which is received in a proximal end of the
dischafge spout (43) on conjoining of the cuter member

and the inner member.

AMENDED SHEET
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LLOYD WISE
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R cartridge (1) as claimed in claim 109 or claim 110
wherein the discharge spout (42) is integral with the

inner member.

A cartridge (1) as claimed in any of claims 109 to 111
wherein the discharge spout (43) comprises a tapered

portion (45; 106).

A cartridge {l) a3 claimed in any of claims 105 to 112
wherein the discharge spout (43) comprises a

cylindrical portion (93; 107) .

A cartridge (1) as claimed in any of claims 105 to 113
wherein the discharge spout (43) comprises a partition
(65) extending at least part way along the length of

the discharge spoﬁt.

A cartridge (1) as claimed in any of claims 101 to 114

wherein the cartridge is disc-shaped.

A cartridge (1) as claimed in any of claims 101 to 115
furcher comprising means for producing a jet of the
beverage, which means comprlises an aperture (70) in a

beverage flow path between the inlet and the outlet.
A cartridge (1) as claimed im any of claims 101 to 116

wherein the ocuter member and/cer inner member are formed

from polypropylene.

AMENDED SHEET
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118. A cartridge (1) as claimed in any of claims 101 to 117
wherein the cuter member and/or inner member is formed

by injection meulding.

AMENDED SHEET



