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FErrr e reeer reerr rerr rrel *166166* CARTRI DGE
AND METHOD FOR THE PREPARATI ON OF BEVERAGES The
present invention relates to a cartridge and method
1 YO 1RESPBparati on of beverages and, in par PCEGB2004/000276

usi ng- 5 seal ed cartridges vihich are for med—f+om

substantially air- and water-inperneabl e mat er,

whi ch- contain one or nore ingredients for th#mﬂm mm mmmmn
preparation of beverages. It has previously

proposed to seal beverage preparat|on |ngred|ents“?ﬁ
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aromatic coffee constituents from the ground coffee to
produce the coffee beverage. Typically, such machines
cperate at a pressure of greater than 6 x 10° Pa. The
20 preparation machines of the type described have to date been
relatively éxpensive since components of the machine, such
as the water pumps and seals, must be able to withstand the
high pressdres.
In WO01/58786 there is described a cartridge for the
25 preparation of beverages which operates at a pressure
generally in the range 0.7 to 2.0 x 10° Pa. However, the
cartridgehis designed for use in a beverage preparation
machine forﬁﬁhe commercial or industrial market and is
relatively expensive and limited in the types of beverage
30 produced. Hence, there remains a requirement for a

cartridge for the preparation of beverages wherein the
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cartridge for the preparati on of beverages wherein the
Freeer e eeerr rever veerr reril rerr 1ft *000002*
WD 2004/ 065258 PCT/ GB2004/ 000276 2 cartridges and
beverage preparati on machine are suitable, in '
p¥Malocennes2ss for the donestic market i1n ternspPOlGBIDE4000276
performance and reliability2 There is also a need for
a beverage preparation nmachine for such a system
which is 5 sinple to operate and reliable in operation
and can produce a. w de range of beverage types. It

i s known to provide dairy-based beverage ingredients
in cartridges in the formof a powder or other
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products to arrlve at a consistent and acceptable 'final

beverage. _ _

In addition, powdered dairy products cannot be used to
produce an authentic looking frothy milk-based foam as
desired by consumers for cappuccino-style beverages. A
number of beverage preparation machines provide a steam wand
or similar for frothing of a quantity of milk. However, the
addition of the steam wand increases the cost of the machine
and requires a means for generating steam. Operation of the
steam wand must be done manually and requires experience to
be successful. In addition, since steam is being used there
is the potential for the consumer to be burnt by either the
steam or hot componente of the machine. Further, the
consumer must keep a supply of milk available separate from
the machine and carry out a further process step of a

different type in order to produce a cappuceino style
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consuner nust keep a supply of mlk avail able separate
from 30 the machine and carry out a further process
step of a  different type in order to produce a
cappucci no styl e WO 2004/ 065258 PCT/ GB2004/ 000276 i 3

bey§badRss258Ni 'S | ncreases the conplexity and tﬂ(ﬁ:‘?cnzommoozm
required to - produce such beyerages. Hence, there

remai ns a requirement for a systemfor the

prepar at i on of beverages wherein the cartridges and
beverage ‘5 preparation nmachine of the systemare
suitable, in particular, for the donestic market in
terms of cost, performance and reliability. There is
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1ochargegerdd %) ?; ?’ﬁ artment 20 includes
 nmeans for ¢ ntrol |ng | U "of at least a

pr opor tAPTSHNgRE, ortee @rement inwvuritdoheyeteies a cartridge
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into the conpart nent ageous]
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cycle followed_ by substantially pure aqueous ne
mmt%ﬁtﬁ nFsrand n outlet for a beverage produced by
dllutlon of the one or more liquid beverage ingredients by
the agueous medium, characterised in that the compartment
20 includes means for controlling dilution of at least a
propo;t;on of the one or more liquid beverage ingredients on
introduction of the aqueous medium into the eompartment.
Advantageously, the cartridge of the present invention
provides superior dilution and dispensing of liquid beverage
25 ingrediepts by ensuring that the liquid beverage ingredients
are dispensed more evenly over the operating cycle rather
that belng dlSpensed all at the start of the operating cycle
followed by substantlally pure aqueous medium, which is, for
example, water. This steady dispensation of the liquid
30 beverage ingredients leads to improved homogeneity of the

dispensed liquid beverage. 1In addition, where the diluted
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exanpl e, water. This steady dispensation of the liquid
30 beverage ingredients |leads to i nproved honogeneity

of the dispensed |iquid beverage. . In addition, where
the diluted WD 2004/ 065258 PCT/ GB2004/ 000276 i.. 4
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by for exanple, jetting threugh an orifice, the
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i mproved honogeneity of the liquid |leads to a greater
consi stency of foam ng and inproved quality and

quantity of foam produced 5 per unit volunme of |iquid
beverage. Preferably, the neans for controlling

dilution delays dilution of at |east a proportion of
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pr tvtelgthe Tslwppatmfelth .on may conprise a cup-shaped
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aqueous nedi um f{ow pat cup- shape
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cup- shaped he at | east” a proportion of the
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or more liguid beverage ingredients into. the équeous medium
flow path. Four apertures may be provided;-'

The partition may comprise a cup-éhaped member having
an open mouth directed away from the aQueous medium flow
path. The cup-shaped member is preferably annular. The one
or more apertures are preferably provided at or near a base
of the'cup-shaped member. The at least a proportion of the

liquid beverage ingredients in the cup-shaped member, for

25 example, drain by gravity through the one or more aperturés

in use.
In one embodiment, the cup-shaped member is spaced from
a bottom of the cartridge, such that the aquéous medium flow

path passes between the cup-shaped member and the bottom of

30 the cartridge. Consequently, the at least a proportion of

the liquid beverage ingredients in the cup-shaped member
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pat h passes between the cup-shaped nenber and the

bottom of 30 the cartridge. Consequently, the-at | east

a proportion of the liquid beverage ingredients in

t he cup-shaped nenber WO 2004/ 065258 PCT/ GB2004/ 000276

dr @ioBodgs269 avi-ty through the one or nore apepdyess 4,090276

use vertically downwards into the aqueous medi um f ?

path. ‘Preferably,, the cartridge conprises an, i nner

menber and an outer nenber, wherein the i nner nenber

conprises the cup- 5 shaped nenber. The conponents of

the i nner nmenber and the. outer nenber may nore easily

be sterilised prior to assenbly when they are

Seﬂﬂﬁﬁt@d;y ghgei themenphnend sor ercma;'r@i dredtugeBuiberse

of smal | ertured, thtuoug pat hways e creiated n.
WhERCLSANTS: COYPIRAIS, i ObEhe (A1SCRE ST g RHORAS

nret hodspreferibey aliHd tcyartmﬁgerddmps:&séhammmmemémbms and

a particularl advant age f eat ure. where.

c 2P Pt PRPECE o RSE. GRS i J=UaFF | EiRsdgen the cup-

sheghapeE nesbbeh . aBhariddimpoRert eratblthe ﬁ.hﬂe:caﬁetuﬂdei'gand the

further conprises neans fo uc jet. of

o kP Sh SARE, BRY, e SAANY Foro e P ettt fe fagerbly

of whée timyenagesemngrtiesies anceapdre wbmponenttmar@qaenmsined

medlumflow pat h,, The aperturge he _delimted

B R S

mewbéch Rmaber abfgetived yc et stelgd ifsedt heing dopminswetixds .

I e n B a for- [
A i G

i nadgent@elOUfsr beatetee va'teﬁeeahe carsradgegndee used for

in u ity of _

8?%8%{%%-1%0' dggk? l%gehgesétj%\oéﬁégg T asﬁfit Q%raéﬁ%'e provi ded
| n the Fmahénbevhejmwéam birther gpepriges mesnpnfor
ong gahodidment ot et athd RSk 058, %Hefe%eéaﬁi‘%é%n%or

for producing a pressure reduction in the jet of

15 PEPAYRINg tHGUTES f IONPAYSHRIT IROTBRESEE FHrAPITLHER din

- bevgeagguedRInedi 8Rt S1Af pakaat She thaR A% niy efeualblitited
greater than 70% Preferably, the cartridge is

di g §ﬁe&ﬁﬁfrf?ﬁ€ B%§¥ﬁen the inner member and the outer

member.

Preferably, the cartridge further comprises at least

20 one inlet 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 is incorporated into the beverage
as a pluralﬁty of small bubbles. At least one air inlet may

be provided in the inner member downstream of the aperture.

25 In cne embodiment the at least one air inlet and means

for producing a pressure reduction in the jet of beverage
produces a foaming of the one or more liquid beverage
ingredients of greater than 40%. Preferably, greater than

70%. Preferably, the cartridge is disc-shaped. The outer

30 member ahd/or inner member are formed, for example, from

polypropylene.
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30 nenber and/or inner nenber are fornmed, for exanple,
from polypropylene. 6 .in one exanple, the liquid
beverage ingredient is a concentrated liquid mlk
conposition. Preferably, the concentrated liquid mlk
cont ai ns between 2S and 40%é&otal . solids. Mre
preferably, the concentrated liquid mlk contains 5
305 total solids. Also preferably, the concentrated
-liquid mlk contains between 0.1 and 12%fat.
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of cﬂ#églon oL sai d one or nore beverage ingredients
SRUTH ¢ dﬁﬁée Fdaned beverage as di spensed has a
c o NCEig rate semtatintdne isna =il 920 pabvies oqo evexthodgofydi €pensing
bet wee n t O|Id C
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at the end of the operating cy cIe is 30 between 12 and

Lazmed Reyerass gs. Bseu; 51 RgFEBFERTatdpPn 8t the start

of the operating cycle of between 30 and 70% total solids and a

concentration at the end of the operating cycle of between 1
and 15% total solids..

In one embodiment the concentration at the start of the
operating cycle is bstween 30 and 35% total solids. The
concentration at the end of the operating cycle is
approximately 10% total solids. The liquid ingredient may be
concentrated milk. In another embodiment, the concentration at
the start of the operating cycle is between 60 and 70% total
solids. The concentration at the end of the operating cyecle is
between 12.and 15% tétal golids. The ligquid ingredient may
contain cocoa solids. In another embodiment, the concentration

at the start of the operating cycle is

AMENDED SHEET
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contain cocoa solids. in another enbodi nent, the
concentration at the start of the operating cycle is
AVENDED SHEET WO 2004/ 065258 PCT/ GB2004/ 000276 7

bet ween 40 and 70% total solids. The. concentration at

t hWO 20446558 t-he operating cycle is between 1 pOTIGBS4/000276
total solids. The liquid indredient .may contain :
cof fee. The present invention further provides a

met hod of 5 dispensing a beverage froma cartridge
containing one or nore liquid beverage ingredients
during an operating cycle, conprising the steps of

passi.ng an aqueous nmediumthrough the cartridge to
SR 8
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el rgl k, cof fee and cocoa sogfoial gBngl;%émg cycle,
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pr ddthec edrbyiddie tabeyen etfRdsagdhsy, PISSRILL! B e@%ié’gmg or
al s@ Qrg(\e/{,ges ea..rreth d of 20 manufacturing a cartridg
drspensatiotgreat r 358 désnppnsigiongheeewdme into
co 1.S) at. | east first type of outer ne d
a ggggﬁg'{]gﬁ/spé o °3rﬂ?cgr°r\”r€ﬁl§8Fnﬂ%v"r%ga dietter phgoathveea 20
or ap8 &B@¥i gurations; b. manufacturing a plurality of
'least a first type of

i nner ng%@glsab‘ignpﬂi soi ng _at' . . .y
i nner nenber and a second FHPe bITHithéevasagrrinarsdignts
di fFerferreshdeaoratio between 70 and 100%.

The one or more liguid.beverage ingredients may include
one or more of concentrated milk, coffee and cocoa solids.

The present invention further provides a beverage as
produced by the above methods.

Tbe.present invention also provides a method of
manufacturing a cartridge for dispensation of a beverage
comprising the steps of:

é.ﬁanufacturing a plurality of outer members comprising

at least a first type of outer member and a second
type of ‘outer member having differiné shape or
configurations;

b.nmnpfacturing a plurality of inner members comprising

at ‘least a first type of'inner member and a second
type of inner member having differing shépe or
configurations;

C. storing said plurality of outer members and said

inner members;
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configurations; 30 c. storing said plurality of outer
menbers - and said inner nmenbers; WO 2004/ 065258
PCT/ GB2004/ 000276 8 d. selecting one of the first
type of outer nmenber or the second type of outer
e the plurality of outer nenbers;

se e??(}“{?gﬁggne of . t.he first type of inner menb Q/@zgguooom
the second type of inner nmenber fromthe plurality of

i nner menbers; f. conjoining the selected inner nenber

to the selected outer nmenber such the inner nenber is
wthin the outer nenber; 10 g. filling the outer

menber with one or nore beverage - ingredients selected
from a gl galdtling0bnbeyerage 1 BONEHL S ouBf dbmber or
sealing the outer nenber with a lidto formthe . ‘
cartri dgetheisecrrd FEphf eMtaanteERGuLEoBf thpeplurality of
present isvey iRRpePsOVi des an econom cal neans for

produci ng cart(idges.for t he di spensation of one of a

pl ur al iG-ySfeBFdngr ageset they AArageoms wi LRecEgreiiedger
si s easilyrps sRbhade{poBt NeneFBhimsIMIRRNE Re Ob1URA ity of
i nner menber, the outer nenber, the 20 beverage

i ngr edi ent™RG¥d "EFRSFEY. Different types of outer

nmenber £ .i éaefoirRAgethanskldctear Enf@N Ufcatled €6 the selected
dependi ng on the_beverage ingredient to be dispensed. -

However, THeET TSFPEFi AR s 1BReT MdPetedBelitiin dibe
menber ansudds memBeri Nt er changeabl e so that individual
cartridges, may be. 25 assenbled from specific

10 onbi ndi DS 18 ERE SEck MTERBONLHE ERETRESTPES JpyeeTeRe

a reducedimgrdidentt boledted Erpangpurdadldtyneedbéwvedige
manuf act ur ed w.t hout aféecting the flexibility of the
type of cartridges®ind®®can be

h. sealing the outer member with a 1lid to form the

cartfidge.

15 The method of manufacture of the present invention
provides an economical means for producing cartridges for
the dispensation of one of a plurality of beverages 
Advantageously, the cartridge is easily assembled from the
main components of the inner member, the ocuter member, the

20 beverage ingredient and the 1lid. Different types of outer
member, inner mémber and lid are manufactured depending on
the beverage ingredient to be dispensed. However,.the
differing types of inner member, outer member and lid are
interchangeable so that individual cartridges may be

25 assembled from specific combinations of the stock
components. This results in a reduced number of total
components that need to be manufactured without affecting
the flexibility of the type of cartridges that can be
produced. For example, the same type of ocuter member may be

30 used for dispensing filter coffee and espresso-style coffee.
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produced. For exanple, the sane type of outer nenber
may be 30 used for dispensing filter coffee and
espresso-styl e coffee. WO 2004/ 065258

PCT/ GB2004/ 000276 9 The cost of manufacturing the

rgﬂgﬁmg&$gﬁverage cartridges is reduced by %%&E%umwo 276

- i nterchangeabl e ‘tonponents. ¢ In addition, the typés 0o

outer -menber share substantially the sane externa
shape and configuration so that all 5 cartridges in
the range can .be di spensed using the same beverage
preparation machine. Qptionally the nethod further
conprises in step b. joining a filter nenber to the
first $WdheARALE meSeQRIuLYRE tif RN of NBERS agelO
The first type of outer nmenber may be suitable F
cEATRFHIIRF rifagedaner droyRdng etrrgdanagrble e?ﬂr@O&Pnts

the abdk&onlNenseeppss (EPBuOtr GrdleNBRRGE SRYsth@itially
suitable for containing soluble or |iquid beverage

i FHP BB ST IR eSheRg &nd] sorhiayhatden: fRetiat al

| pRet r IBJERE i iR YeDeasd (AR Bef @1 spdridddeibifyg M Oastsad
ground beverage ingredients and the |ike. The second

tfﬁ@eﬁ?g?rﬁﬁﬁpaﬁﬁﬁB@F TRAAMHE -suitable for filtering
roast afhaupdthevedaga Fagtesht efdnprasest imfa éﬂe}peb
es in
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iﬂmeinﬁEﬁh&ﬁ&ﬁﬂy conprise a frane having afilter

tho. 1 5Ne 1 S0 RFBP e B0 SEnB- R e Ao 22 phec oL bies:

. _ mﬁhEElﬂngl\Bidﬂilsm:g anaSgﬂ;undsbagesa;mrmg&edmgnemem $hfe0r

t eln%%z@%§§ e h m%t% c%%
or 5 Lot (P £Epsi Ty Cors BE RS e 201
ezchtstmpanentlubid dheliassdnbéyerade timgrediéentsige ¢aa -
bg,ptimsed. This is particularly advantageous in

the present cartridge where very snall _
The first type of inner member may be suitable for .

filtering roast and ground beverage ingredients and the
like. The second type of inner member may be suitable for
filtering roast.and ground beverage ingredients and the like
and for, entraining a plurality of air bubbles in the
dispensed beverage.

The first and second type of inner member may comprise
a frame having a filter disposed thereupon, and wherein a
peripheral rim of the frame is conjoined to the selected

. type of outer member by welding.

By using separate components for the inner and outer
members which are then conjoined on assembly by a welding
process Ehé manufacture of each component and the assembly
of the éartfi&ge'can be optimised. This is particularly
advantageous in the present cartridge where very small
tolerances are desirable since the beverage flow path

through the cartridge is defined by the interface between
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30 tol erances are desirable since the beverage fl ow
path through the cartridge is defined by the
interface between WO 2004/ 065258 10 PCT/ GB2004/ 000276
t he outer nenber and the inner nenber. In addition the
covpmognssssof the i nner nenber and the out er pagiEBeI04/000276
may nore easily be steriligsed prior to assenbly when
they are separated. Once the conponents are wel ded
toget her a nunber 5 of snmall-apertured, tortuous

pat hways are created which cannot effectively be
sterilised using known nethods. The ability to
sterilise the conponents is a particularly

athantageo uenbeat ané tierianehemenpdr.i dgesaddetimsedheor

di d b d b
AP PRRORRAT o0 BP o aes TEVRGr CR o s SR e gy, T
rreialsdmiyolbe corgrdilhsad ptive itenessemvdiewhendtbey exre

' a»a]_rateAéj Vargnc%egHS| é(dmpo %ﬁlt‘é’eégé %lrg‘zhhgg?%y@éxdsa tnnﬁ\ber

or gl ues or ot her esi ves
5| m&esmalleépdﬂuareanttmxgppuawpathﬁY$ dre corposddittich
tl’tl.% b8¥e£§§ee tllrx]/%ﬁ. dbgnétsérl:!ﬁs ﬁeﬁgirgi ’ow;lhﬁe c?&g]dThe
ype o nner er conprises - or pro ucing a
J etbldﬁtymeo tae:magesa Wlm clempearst s cong peetianlarly

d
AR Bk S SRESLENRG L P LR DRI 220wk e
flmtspensawpialwsbnaﬂ@fmetmgﬁg 2ovelrieds eyrRngerent
t € il N f oinin
10 rrgJ rroq’lhﬁgy %Ieu Is‘zjlijkl t% %b?g rledl-gggeﬁgléﬁ% gaoggglgeeoge%/ge}r%age s
i fcedneRt snemRent Red| PReT Megberabhyvantageneshnd the

F Uy g hg CREIH A B 89 oHBBUERE tHEddN G oragtusd Ul Bgnarf o h
type of “inner nmenber. The fourth type _25 of jnner

neAResitay Yo e LABPEL PR oM tseAaFHELA9S MiirR will be

b%é@'o@ﬁ& tagﬂmlb%me&agadlﬂgﬁdﬂehes The third or fourth
skirt surroundi.n

type of_ inner ri se_a, -
15 o out PEPETIRTok ERE EOL ShS B TR meaBeE ST Loee
havdamg @6r uppReRiuding whieh @Wbev@fbg’%ﬁ,samhbh 0éardd
ggggggrér%S%haapef%%rgpggatl J?%Ega%iow path Eetween an.
inlet and an outlet of the cartridge.

Preferably, the method further comprises manufacturing

20 and storing a third type of inner member. The third type of
inner member may be suitable for dispensing soluble beverage
ingredients and the like.

Pteferably, the méthod further comprises manufacturing
and storing a fourth type of inner member. The fourth type

25 of inner member may be suitable for dispensing a liquid
beverage ingredients and the like.

The third or fourth type of inner member may comprise a
skirt surrounding an outlet, the skirt comprising an upper
extension having an upper rim which engages, on assembly of

30 the cartridge, a co-operating formation of the selected type

of outer . member to form a snap-fit arrangement for
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of outer. menber to forma snap-fit arrangement for WO
2004/ 065258 PCT/ GB2004/ 000276 11 conjoining the third
or fourth type of inner nmenber to the sel ected-type

of outer nmenber. The present invention also provides a
cayd tdoglggdzssyst em for dispensing a plurality pef/cB2004/000276
beverages conprising: 5 a. aiplurality of outer

menbers conprising at least a first type of outer
menber. and a second type of outer nenber having
differing shape or configurations;. b. a plurality of

i nner nmenbers conprising at least a first type of

i nner nmenber ‘and a second type of inner 10 nenber
hawiomg odhihe rtiheg tshageowrfanthi gusatdfoAfhes. mémber to the .

I L everage ingredients: and. d. at |east
DS Lo S8 g

he cartri 555 wherei n each cartridge
conpr i s€be aprengnér ineeeign alsoi perideenhetarORRIGY system
nor. . ngr edi an 15 1id. The, present
vert PLEb A BEN TSR B Ros: R THeLe
Deverage pbmmlisyngt the et apabets mnxprmsenglbatg Beddy &t
bever age; tr i dgecc [ nj 0 Qr nore.bevera
ingredigﬁfigfﬁ#% §f6§3%$23§“g56 %&%5%F§F?%ﬁ_ﬁ§%ﬁl outer
b. oper BEWPRF S@ivdngedififays ngr ehapataroconiidiret fans ;.
Pass 1Na AGUEANS cYRgE UMY QB LS dk$hingoYer Ade
cartridag to digggnsg a fi?%t %6???8%& ofngd%d et a
bever ag&l¥#it FyRer eE epinryl @empsr cand pseeteng tyrsecdndnner

1d0ever aglemdd Hatghg CRH AR sh & cggffglple%ﬁij{oﬁe%

ingredients into the beverage preparation” na
and - dpRtuElAGYt Pk hrsiesiegge ipsegstieatsonandichi ne to

pass @Na@oLaXs ofBdi tiNdNIREgN: A& 586980 PO beverage
cartri d‘%g t o di spense a second portion
erein each cartridge comprises an outer member, an

inner member, one or more beverage ingredients and a
lid.
The present invention also provides a method of
preparing a beverage comprising the steps of:
a. inserting a first beverage cartridge contaihing
o one or more beverage'ingredients into a beverage
. preparation machine; _
b[operating said beverage preparation machine to
. pass an aqueous medium through the first
beverage cartridge to dispense a first portion
of said beverage into a receptacle;

'c. inserting a second beverage cartridge contaihing
one or more beverage ingredients into the
beverage preparation machine; and

d;éberating the beverage preparation machine to
pass an aqueous medium through the second
beverage cartridge to dispense a second portion

of said beverage into the. receptacle;
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of said beverage into the. receptacle; W 2004/ 065258
PCT/ GB2004/ 000276 12 characterised in that one of the
first or second beverage cartridges contains a |iquid
dai ry-based ingredient. By using two or nore

Cid Jobi@sss t O prepare a beverage a 5 |arge yef/icBioddabars
beverage can be produced byit he sanme beverage
preparation machine. In addition, each cartridge can
be optim sed for dispensing particular beverage
ingredients. In particular, the ability to dispense
liquid dairy-based ingredients allows for the
formati on of 10 beverages having an authentic | ook,
taste zAdravtddidedelin v lookave pheviioss! proaégordrben

passi bl e usi ng non-cartridge ased.syste h as
R VE3a%8 SaF SR CORTRH Fadadiod STOTh B
qw?@hEFﬁ@ﬁtgf m | k. The present nethod provides a
reliable and easy to operate systemfor_formn h

15 bev&¥algsnd F"r“é grraﬁ%? Wé:%%gFﬁet?iprléeipagF ge%%&n%rage @
?Q’Na&fg’& &argat;tz r%ﬂ RYeeagE add1s banpragues et ther same

orm ng a brewed .portion, of a_beverage. Prefer .
| R ORR AP YT BB (G SOBRCET™ S8 TeoRbirigae
t hearf ibes bphémbsat) e ozadt speigel rige pare i cwber theavgrabe
second heverage cartridge. ln _one.ek ' it f 4

beV& A éepgafeoﬁ*é’nat;tilﬁu?%é’ f%es%%lggpgg%on E[gee&(%ga&equld
cadd iyigesed ingtdizmisgablews dokf be fermatriorhef
CRQA IR, nEDEPRYCLARLON AURN! chBed Nend InhtnOEedh
secon everage tartridge Is leaf-based tea. In
anethEr haviee préeimrsige onhyriestirte mesieAbl @ euging moprcartridge
S rage .t i j I Qui f -
rER AREERT eGP TS It o JUpERER, (tan vand o
i nfreth dnilki quant toirsertr Bt . dHier Preasel TRdcprovides a

product is concentrat
beverages.

liqu

Adyani A9eouslsYeadPeo S%e?@@é _eét}}sf@ztnﬁ ¢odaFb¥mias efich
|

Preferably, one of the first or second beverage.
cartridges contains an ingredient for forming a brewed
portion of a beverage.

Preferably, the method further coﬁprises'the step of
removing the first beverage cartridgé.before inserting the
second beverage cartridge.

In one embodiment, the beverage ingredient in the first
or seéond beverage cartridge is roast and ground coffee. In
another embodiment, the beverage ingredient in the first or
second beverage cartridge is leaf-based tea. In another, the
beverage ingredient in the first or second beverage
cartridge is a liquid coffee ingredient.

Preferably, the liquid beverage ingredient is a
concentrated dairy-based product. Advantageously, the
. concentrated dairy-based product is concentrated liquid

milk. Preferably, the concentrated liquid milk contains



m | k. Preferably, the concentrated liquid mlKk

cont ai ns WD 2004/ 065258 PCT/ GB2004/ 000276 . 13 bet ween
25 and 40%total solids. Mre preferably, the
concentrated liquid mlIk contains 30%total solids. In
adelotecanes2s ef er abl y, the concentrated |iqui cboTidBS004/000276
contains between 0.1.and 12%3fat. 5 Preferably, the

nmet hod further conprises the step of foam ng the one

or nore liquid dairy-based ingredients during

di spensation. The present invention also. provides a
beverage preparation system conprising a beverage '
preparation machine 10 having nmeans for receiving a

r abgewesn [26vendgeo t acttall dgebidmd Megeanpréterabd¥si e an
aqugqyﬁug%%%ﬁnlghrqygpliaégn Qﬁ%?@%@etgégflgdqgﬁﬁz n
first Yevérage c%ﬁ%rldge con%alnlng one or nore

bewéd fgion ,nprefermly ,f chepceneentnptadf Ligeid pdiki opniggins
sagdt@éeé/rgroaqeéngngz,@ sgeond beverage cartridge 15

contal ni hg ‘oné or nore beverage ingredients for

spr epar i g ferabdygonthpoethod bfirthean compeisgpe the step of
Ch@&%:t. It%%d ohg I)Pqﬁor%nQi%‘Qidt 'xtj—'bﬁgeg_rirﬁfi%gqgnts
beverage cartridges contains a liquid dairy-based

i ngredheispensabion. be understood that by the term
"cartrifge’,asen?0i Mg 18" 81 0o | SrJBARE 2M¥eRAGKRYE,
contai ner, "sachet or receptacle. which contains one _
or PrePRr Hehasy SYStEMPBTARELBI 7 oevsf@dgupreparation machine
1096590%9&%%?&6 £68r téddga niBY Pendd HidpeSefhge IdaGhdifbes

| exi bl'e. The cartridge of the present invention

coRPdi REah £ PagSing 3@ RRYEPYS Hesrily SR o dedht s

SULLabL&gd Uarttheabes M ifgRstObede lAgerpdgduehtalhéng
beverage product may be, faor exanpl one, of caffee,

{ e CRBCHIR BeUETASATAFoRACBEe BN SRR LIR LT AGT
M lplsrtion tde =04l bereadiss antipai oecdrite beeerage Waperidge
1%‘ gggpggén{ﬁmgne grg_dmggeu _Ib\{az\irle%gtgg waglpl'ecﬁeen\‘.lgegoxt' %re'paring a
second portion of said beverage, characterised in that one
of the first or second beverage cartridges contains alliquid
dairy-based ingredient. '
It will be understood that by the term “cartridge” as
20 used herein is meant any package, container, sachet or
recegtqcle.Which contains one or more beverage ingredients
in-the manner deséribed. The cartridge may be rigid, semi-
rigid or flexible.
The cartridge of the present invention contains one or
25 more liquid beverage ingredients suitable for the formation
of a beverage product.'-Thé beverage product may be, for
éxample,lone of coffee, tea, ¢hocolate or a dai;y—based
-beveraéé iﬁciuding milk.
In the following description the terms “upper” and
30 “lower” and equivalents will be used to describe the

relational positioning of features of the invention.. The



rel ati onal positioning of features of. the invention.
The WO 2004/ 065258 PCT/ GB2004/ 000276 14 terns "upper"
and "l ower" and equival ents should be understood to
refer to the cartridge (or other conmponents) in its
nowoRabos@észsent ati on for insertion into a bevergg6srineso00276
preparati on machi ne and subsmquent di spensing as
shown, for 5 exanple, in Figure 4. In particular,
"upper" and "lower" refer, respectively, to relative
positions nearer or further froma top surface 11 of
the cartridge. In addition, the terns "inner" and
"outer" and equivalents will be used to describe the
r ekarmnalppeysi andnt e’ éaétequiya@énthesﬂdhld be

' T t

Lgﬁﬁ@%ﬁ%ﬁ%ﬂ? Qgh%gfg§kﬁé &% ers%gg§ g(§%f%r T rgPéPents)
poSPti%ﬁuﬁqnmaﬂherleaﬂﬁqmqagéoto¢nsﬂﬁmapnc@mpmﬁedmyﬁrage
bepPGoal ASRECp KAl Ne P sGbsedl erfeiﬁaggrgn%{rg@a% GHWhS for

or major axis X of the cartri
SCoﬁﬁ@h@rﬂ ) inl Eigube dt nerllnspertid-'telq@'nwenpei’h\ﬁmrﬂ i“épwer”

W Hefé‘PWJ.ké ge@@§9éi}bec‘:o Q‘lél%i’vé’lpé)%)i@qgkg r?ég.v%er OW H}rther

reference t acconpanyi ng draw ngs, in
Fi §uP® a ‘qosv erssace ekl idnihedeamtinigost afn edirt ivpmbehe

Oftéfﬁ@t“fﬂﬂérﬁeﬁﬁﬁd“éﬂgﬁ%d'HﬁatéhdybdiéﬁE%'9£¥? ﬁg)use? to
Figure 2 is a cross-sectional draMAn% a detail '
't hEedttdie rBfberlatigmagupesitioritichg ﬁeaﬁmaﬂof the

10di E8Gé@dorCY ! ITRAT £ £Ahs ©%1@BSF Odlhg NRWES” 3ahd duivalents
cross-sectional drawing of .a detail of the outer

rreﬁB%‘t‘l%fbeF“Ej‘GFESFo%‘de FEEST Stotrelatipe gReeitdiang 4n the

pefzﬁﬂe;eidg\ée virewt hé Preciipenends) tha ngut 8bspdiiRARI1y0f nearer
ure 5 is a perspective Vi ew Trom above of

th ﬁf"etrher BB 2 ofSTGuPE 123 9F &FiFn¥ept e cartridge 1
or i(ent attHean compghéert . i s a plan view from above of the

OUter rﬁagg%lmengsOffF@ﬁEJpresént invention will now be
described, by way of example only,_w1th reference to the
acéompanyihg drawings, in whichs: _

Figure_l is cross-sectional drawing of an outer member
of first and second embodiments of cartridge; |
20 : Figure 2 is a cross-sectional drawing of a detail of
the ocuter member of Figure 1 shoWing an inwardly directed
cylindricai extension;
Figure 3 is a cross-sectional drawing of a détail of
the outer member of Figure_l-showing a slot; |
25 Figure 4 is a perspective view from above of the outer
member of Figure 1;
Figure 5 is a perspective view from above of the outer
member of Figure 1 in an inverted orientation;
Figure 6 is a plan view from above of the outer mehber

30 of Figuretl;



WD 2004/ 065258 PCT/ GB2004/ 000276 15 Figure 7 is a
cross-sectional , drawi ng. of an inner nenber of the
.first enbodi ment of cartridge; Figure 8 is.a

per spective view from above of the inner nenber of

Fi@g%&%@& Figure 9 is a perspective view fromaboNsare
of e I nner nmenber of .Figyre 7 in an inverte :

orientation; Figure 10 is a plan view from above of
the inner nenber of Figure 7; Figure 11 is a
cross-sectional drawing of the first 10 enbodi nent of
cartridge in an assenbled condition; Figure 12 is a
cross-sectional drawi ng of an inner nenber of the.

second ;3uhodi B 06,6851 1 A0Cnall SN dES 2R snmer
cross-seCtional” drawing of a detail of “the inner

- mendrenofFEhRIrfi vE2 ehbef Hoenin ofpertriEgels Figure 14
S 2 PerRRely Ve gwrgée&f&gowqegf £+ 88 dHRET of "BADEMner
of Figure 12;" Figure 15 Is. a perspective view from
abosmbeyt ofhBigyweer’; nenber of Figure 12 in an inverted

sOri ent ahione & Qe pleshscANA RRLWCEPSR -3RGd @Ralhe inner
drawing of the 20 inner nmenber of Figure 12; Figure
17meoer @foEs9vert’ dRaPRdtBVEFHFIoPTARREF O idet ai | of

the i nn@lgureNDeri Nfa Bhadr ¢id? Saapgvé@bRithe LRh&F imember
Flgure.lg is a cross-sectional drawi ng of the second
- 2598nbiTferdi of cartridge in an assenbl ed condition;

Fi gure fiQurs €1 055 -=5eebkanal ctlicHaiNEr iR HUEBE first
menber  of third" and fourth enbodinents of, cartridge;
10Fj gpAdtentsof, I SgECER oAl 2 HFEIRE AT TN tdeRai | of
the outEliguFenderi Hia kErgdbesdik i Bgarind WRLE Ynner
g&g@_@ct ed@jf,gbéyzs]%cl I no(;jqrdI %%Logi%gr[?lo%n ’ca\xl\g)rizé)goedf;/ 065258

Figure 13 is a cross-sectional drawing of a detail of
the inner member of Figure 12 showing an aperture;
- 15 Figure 14 is a perspective view from above of ﬁhe inner
member of Figure 12;

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

Figure 16 is another cross-sectional drawing of the

20 inner member of Figure 12;

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

Figure 18 is a cross-sectional drawing of the second

25 embodimenﬁ of cartridge in an assembled condition;

Figure 19 is cross-sectional drawing of an outer member
of third and fourth embodiments of cartridge;

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

30 cylindrical extension;



16 Figure 21 is a plan view from above of the outer

menber of Figure 19; Figure 22 is a perspective view

from above of the outer nenber of Figure 19; 5 Figure

23 is a perspective view from above of the outer .

nmewloenosmbs2bs gure 19 in an.inverted orientati %T/(EﬁZWf0®276

24 is a cross-sectional draweng of an inner nenber of

the third enbodi ment of cartridge; Figure 25 is a plan

view from above of-the inner nmenber 10 of Figure 24;

Figure 26 is a cross-sectional drawing of a detail of

the i nner nmenber of Figure 24 showing an in-turned

upper rim Figure 27 is-a perspective view from above .

of the piRfge 215i4hALNOL; & Rk dBove 'c%'rt%ezgu{ﬁr Fnember

pergpectlve view from above of the inner nenber of :
Br9HS 4%n inverted orientation: Fi gure. 29 is. a

Cross- SEe@tur@naIz 0 anigegsgbct hee thilds - ahodivaent Phe outer
cartrl%%e in. an assenbled condition; 20 Figure 30 is a

cr B8R & §AgrTeri ng of an inner nenber of the

sfourt h midedi pents osf peakbbLOOR 66N BiaE ddvel BE the outer

pre i nvention; ure 31 is a plan view from above
of m‘?‘ﬁ% ef LFBRDer® 1%‘1‘ 3| YUY 89, OTEeREh®i32 is a
I|c:)er speczgug\tﬁevpevué rBaDmx@be\IEe@cmea& HP&RIng rgn‘aﬁr i{gxfuer
i gur.e e erspective view from above
lSﬂéf"?ibe mﬁthg ]i*rb%‘f 8‘?’ gf“g‘fﬁ‘te 0SPREEH9Siver t ed
or| ent Riigure Fb gl ea 34 anSview fids ab6ve wRlther awheg wmber
thgff urtrh 0 enbodi nent of cartridge in an assenbl ed

_ 10: o8 2004/ 065258 PCT/ GB2004/ 000276 17
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Flgure 26 is a cross-sectional drawing of a detail of
the inner member of Figure 24 showing an in-turned upper
rim;

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

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

Figure 29 is_a_cross—sectional drawing of the third
‘embodiment of cartridge in an assembled condition;

Figure 30 is a cross-sectional dfawing of an inner
member of the fourth embodiment of cartridge according to
the present invention; .

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

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

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

Figure 34 is a cross-sectional drawing of the fourth

embodiment of cartridge in an assembled condition;



Figure 35 is a front perspective view of a beverage
prepar.ati on machine for use with the present
invention;, Figure 36 ,is a front perspective view of
the machine of Figure 35 with a cartridge head in an
OpW0 2RRkikPN; -5 Figure 37 is a rear perspect |

of the machi ne of Fi gure 357w th some parts. %ér’%?(t;%gﬁ)’(‘loozm
for clarity; Figure 38 is another rear perspective
view of the machine of Figure 35 with sone parts
omtted for clarity, Figure 39 is a perspective view
of the cartridge head 10 of the machine of Figure 35
with sonme parts onmitted for clarity; Figure 40 is
anot her Fpgusp st iiueavfmtobeirbpectarxter vdge ofiendbevykrhbe

machi ne._o

sone Ba{ts Qmi tt

d;
cl glrmf)aragqsorl’:l glfr%é il’wr N R rgﬁgf‘gv%révﬁnofmphe
cartri dgfeguheams iis a fmm@érppectimvléwguf etk maghane of

cr %gu%cg%onath Vi argg dt %grt rid e ag?SJ?# [} .open

posi

ure4 s a ematlc

rachi neFméurQ(BFllguaeré}& peﬁsgac'el‘deﬂfarlawd0ﬂ41bh@meich1ne of

Sc'ﬁgﬂk Cyk qyQuyl %o?. ;B:Hfat offd teéef%“%ﬁ%@@y

reco

i On neans € nmacni ne O ure

Fi gure Ebguse @mllanawﬁwrofrearbpvemmw& vhew mfes;élnt
'g?g%%h'lﬂ SPHY, u?engs %Pc%r %891@ ?&glo%ﬂ:@eﬁesla?f Scl%rlty,

concentration vs. operatin

Fi gure Bégure ¥ graphpefspecamubi view O«f-s thepeatrettrrw@e head
1(5'3y%|fetf1.lam?x‘a¢hﬁw:j ol 8 86 Wtﬁ SERP a0k o L SRS Yol

operating 30 cyc tinme. WO 2004/065258

PCF/129U4/ 000276 18 As shown in Figure 11, the
cartri dgegdrgeteial b¥other perspective view of the cartridge
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head of the machine of Figure 35 with some parts omitted for
clafity; |
~ Figure 41 is a cross-sectional view of the cartridge

head in a closed position; '

Figure 42 is a cross-sectional view of the cartridgé
head in an open position;

Figure 43 is a schematic layout of the machine of
Figure 35;

;F;gure 44a and 44b are schematic layouts of first and
second' code recognition means for the machine of Figure 35;

,Figure 45 is a plan view of a beverage of the present
invention comprising a barcode;

Figure 46a is a graph ‘of concentration vs. operating
cycle time;
' Flgure 46b is a graph of foamability vs. operating
cycle tlme, énd |

Figure 46c is a graph of temperature vs. operating

cycle time.



conprises an outer nenber 2, an inner nenber 3 and a

|am nate S. The outer nenber 2, inner nenber 3 and

lam nate 5 are assenbled to formthe cartridge

whi ch has an 5 interior 120 for containing one or nore

be gredients, an inlet 121, an outlet 122 and

a @%@6 s ?I ow path |inkinggthe i nlet 121 t BCT/fB2004/000276
out | et 122 and which passes through the interior 120.
The inlet 121 and outlet 122 are initially sealed by
the lamnate 5 and are opened in 10 use by piercing or
cutting of .the lamnate 5. The beverage flow path is
defi ned by spatial inter-relationshi ps between the

out er nggbgﬁ E%‘u@%r t%eaegrttﬁag%atlegén@fally

di scussed b om1 CI r conponents may optionally

| ndargpedses nan [faltear nenlere 21, asuéhnes wembert aragd aas
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&1 I3 W86 95 0oyt Q%n‘éé‘lﬁ{ﬂéj%e o SmPAY etdh-agly
designed for use in dispensing filtered products such

as EFSAigRES 2Ry AGURE Lok f an éﬁutﬂe’afl%?ea?ndrlaw@vwrase £low

t higacrenshrin®feHd@n168risi dae theabdeidte 196h8ha which
ver si ons described bel ow may be used wi_th other

pr RAREES SHEMAS TF0dBFETEOT JoreeThe el et ddt BRdrutlet

corgizilase fhayndiniyn gs_alaa GO AlHeC 18RYRARYES andf hay chﬁeﬁﬂad in
mlk, fruit jujces, uashes, sauces and desserts.
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t he dlaneterrf?{ the cartrid 1bein ‘_rglflcantly
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Fi di
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1PCHGEB2e04b6DO276 19 overal | helght is 16 nmm 3nm

Typlcallyfaggg 6%?%3%n°égtéﬁ&té&ﬁ&é?&dgﬁiéh‘MT%E be described

assenbl ed 20%
for background purposes is shown in Figures 1 to 1l. The
first version of the cartridge 1 is particularly designed
for use in dispensing filtered products such as roast and

20 ground coffee or leaf tea. However, this.version of the
cartridge 1 and the other versions described below may be
used with other products such as chocolate, coffee,_tea,
sweeteners, cordials, flavourings, alcoholic béverages,
flavoured milk, fruit juices, squashes, sauces and desserts.

25 As can be seen from Figure 5, the overall shape of the
cartridge 1 is generally circular or disc-shaped with the
diameter of the cartridge 1 being significantly greater than
its height. A major axis X passes through the centre of the
outer member as shown in Figure 1. Typically the overall

30 diameter of the outer member 2 is 74.5 mm +6mm and the



The outer nenber 2 generally conprises a bow -shaped
shell 10 having a curved annular wall 13, a closed top
11 5 and an open bottom 12. The di aneter of the outer
menber 2 is smaller at the top 11 conpared to the

divagyedoshesads t he bottom 12, resulting from aﬁ‘clrﬁfﬂzﬁbgmoom
of the annular wall 13 as one traverses fromthe

- closed top 11 to the open bottom 12. The annular wal |
13 and cl osed bottom 11 together define a 10
receptacle having an interior 34. A hollow inwardly
directed cylindrical extension 18 is provided in the
‘closed top 11 centred on the major axis X. As nore
cl evetaldlshewght nid-ilfumen 23mh heTypjikckhlly i thed vexiiueesobnthe
18, ]%ggpjr e e r.Qf i ving fid'st, second
angg t rg ‘g%‘?{li%éﬁ%q’fgfgzﬁé g:%nogazlf.ﬂ *r%éeifi rst portion
19 is rihghruterroetkar @ bendraldal cofheiser ondqudrshaped
205481 f r4stQ5+- 59N € j Hﬁ\gﬁ 1h s, L nwar di
taf)er ed. T ev%ﬁg% %%‘?‘}ﬁ%oﬁ I?S'gé%o%%é\r@rl go?%ted top 11
Sci pRdl 2 QPﬁhihdbtomuﬂﬂd She| asoueteff obytlee dwwer meaber 2 is
Slsmgi§%fma%ngh§rt %6&F5§éd e%ﬁgddfggeééyla% gge bottom

t.h
portion 19, 20 and 21 increnental 'y decreases su
t hag, t¥reulgiingefrem of fleaingl ¢hdbiecahnekaensildn 188as one
decr2ASR% 23 rBRCnd T AT ICEob T mt%hghéogpé& sc&t%'ae-li The
closed lower face 31 of the "cylindrical” extension 8.
A genetad, Yalhot? 2and fdlosigdubeleiom 32 tegebherpdlefiinehe

1oCY kB LAl GXVERST AN IR eiof ey j unction 25 between
the second _and third portions 20 and 21. An outwardly

ext endihodhen| Hevaxdly dirgehedl aviipfeicaltertensiparl® is

t OpREHSIddnbehE OMl ded TG PUINBHTHEN onCXRENFHE axis x.
shoul der 33 forns -a secondary wall 15 co-axialm wth

t hBS PR & eqalY 9'8b s FigUERA nEhgncyhirigicalr ggkension
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21 is another right circular cylinder and is closed off by a
lower face 31. The diameter of the first, second and third

20 portion 19, 20 and 21 incrementally decreases such that the

diameter of the cylindrical extension 18 decreases as one
trave}sés from the top 11 to the closed lower face 31 of the
cylindrical extension 18. A generally horizontal shoulder
32 is formed on the cylindrical extension 18 at the junction
25 Dbetween the second and third portions 20 and 21.
An outwardly extending shoulder 33 is formed in the
outer memBer 2 towards the bottom 12. The outwardly
' extending shoulder 33 forms a secondary wall 15 co-axial
with the annular wall 13 so a8 to define an annular track
30 forming a manifold 16 between the secondary wall 15 and the

annular wall 13. The manifold 16 passes around the



16 to provide gas and |iquid conmmunication between the
mani fold 16 and the interior 34 of the outer nenber 2.
As 5 shown in Figure 3, the slots 17 conprise vertica
slits in the annul ar wall 13. Between 20 and 40 slots

a I n the enbodi nrent shown thirt
rweq %‘#’l are provi ded genepaql |y equi - spaced¥g?/§\é%gmooz76

the circunference of the manifold 16. The slots 17 are
preferably between 1.4 and 1.8. 10 mmin | ength.
Typically the Iength of each slot is 1.6 mm
representing 10% of -the overall height of the outer
rrerrber 2. The w dth of each sl ot i's betvveen 0. 25 and
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sgﬁ?raﬂ?éaYoﬁqalpmﬁ@dpérs@w@juw &F-rf:‘émfﬁ@m of tkés X

anﬂanmmpqa | eMers1end 29 £6s @&&@&amwbémemtmri‘@l 8.
of the 25 outer nmenber 2. The inlet chanb

10¢ oAt d&RgEhwi TP ided Lynkhe fangthsofi 93$M1§%F§ Bo6 gun
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four slots my be used_t conmmuni Cate between the

mehi f o1 "’iétﬁnﬂf t$REh ﬁIISF 9 haseeenog . 23R (0pRér Mand
ofm;lsna:aauwatﬂéywﬁeleml agcshawedes 333 idm. AMRVivleeh of

ke SR 151Vt g, (lang 82 utl ch extends vO
15t hingwsgddlenaxi saséingy piheaktyroudre ihkangke dmnifasdals either
vmgl&lpm%f sQS&Q@Snorz l%nglsée} mm A portion of the flange
An inlet chamber 26 is formed in the outer member 2 at
the periphery of the outer member 2. A cylindrical wall 27
is provided, as most clearly shown in Figure 5, which
20 defines the inlet chamber 26 within, and partifions the
inlet chamber 26 from, the interior 34 of the outer member
2. The cylindrical wall 27 has a closed upper face 28 which
is formed on a plane perpendicular to the major axis X and
an open lower end 29 co-planar with the bottom 12 of the
25 outer member 2. The inlet chamber 26 communicates with the
manifold 16 via two slots 30 as shown in Figure 1.
Alternatively, between one and four slots may be used to
communicate between the manifold 16 and the inlet chamber
26. | _
30 A lower end of the outwardly extending shoulder 33 is

provided with an outwardly extending flange 35 which extends



35 is enlarged to forma handle 24 by which the outer
menber 2 may be held. The handle 24 is provided with
an upturned 5'rim25 to inprove grip. The outer nenber
2 is fornmed as a single integral piece from high

desio&t)’osE’z@ﬁ yethyl ene, polypropyl ene, polyst yf@ﬁ@moouooom
pol yester, or a lam nate oftwo or nore of these

materials. A suitable polypropylene is the range of
pol yners available 10 from DSM UK Limted (Redditch,
Uni ted Kingdom). The outer nenber may be opaque,
transparent or translucent. The nanufacturing process
may be injection noul ding. The .inner nenber 3 as
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heggnéféﬂégﬂt%e Iﬁﬁég|deESEr43 as shown in Figure 7.

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

20 with and extends from the cylindrical funnel 40. Filtration
apertures 55 are formed in the annular frame 41 between the
radial spokes 53. A filter 4 is disposed on the annular
frame 41 a0 as to cover the filtration apertures 55. The
filter is preferably made from a material with a high wet

25 strength, for example a non-woven fibre material of.
polyester. Other materials which may be used include a
wéter-impérmeable cellulosic material, such as a cellulosic
materiéi céﬁpfising woven paper fibres. The woven paper
fibres may be admixed with fibres of polypropylene,

30 polyvinyl chloride and/or polyethylene. The incorporation

of these plastic materials into the cellulosic material



may al so 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. 5 As

shown in the cross-sectional profile of Figure 7, « the

I NWEr200#N6525® i s | ocated at a | ower position tkhemGBIe000276
outer rimb51, resulting in t¥®e annular frane 41 having

a sloping lower profile. The upper surface of each
spoke 53 is provided with an 10 upstandi ng web 54

whi ch divides a void space above the annular frame 41
into a plurality of passages 57. Each passage 57 is
bounded on either side by a web 54 and on a | ower

f azendgre nhef deflénldsicTmatpasshdgentspeakakirl fThemiiheer .

outal 5143 S ‘%‘%@Q\P@%d&y JoQ0a[A5; ¢ 1pRd mQQQPléI‘t 1c,1hh§s15

cylindrical funne O at openings 56 defined by t
i naeEiveked &y thieas idfdre pmebsusa. So'l'ﬁéa‘éyﬂ'- reRT m Sealed _

fURBCLnd O CONRI $E8n@M OULLERLREA2  SUTTOUNdI NG an
i nner di scharge spout T™The outer tube 42 forms the
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anfHESF TP aHge r&@7ulting mnségar@@@&ﬁutfr%e chhpiases 2
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t hextrgwipies of the webs 54.

The cylindrical funnel 40 comprigses an outer tube 42
surrounding an inner discharge spout 43. - The outer tube 42
forms the exterior of the cylindrical funnel 40. The

20 discharge spout 43 1s joined to the outer tube 42 .at an
upper end of the discharge spout 43 by means of an annular
flange 47. The discharge spout 43 comprises én inlet 45 at
an upper end which communicates with the openings Sé of the
passages 57 and an outlet 44 at a lower end through which

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

30 The frusto-conical pbrtion 48 helps to channel beverage from

the passages 57 down towards the outlet 44 without inducing



conical portion 48 is provided with four support webs

49 equi-spaced around the circunference of the
cylindrical funnel 40. The support webs 49 define
channels 50 5 therebetween. The upper edges of the
supjemoe4/oaess 49 are |evel with one another apghr/GB2004/000276
perpendicular to the major a®is. X. The inner nenber 3
may be formed as a single integral piece from

pol ypropyl ene or a simlar material as described 10
above and by injection noulding in the same manner as
the outer nenber 2. Alternatively, the inner nenber 3
and/ or. the outer nenber 2 nay be nmade from a
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of “al um ni um and a second |ayer of cast polypropyl ene.

The al afkenismed akebekS3 helvern fgrxqgil giy]sgr 20: snge? V\Brg:regral

t hi cknesg The. cast_pol ypropyl ene
0. X5 EndTE" 0BH YRTOPELERE (9 Gk AéBalay matiew ieirbasli drmniribed

10 heal:aivlermﬁdiutﬁ@' l idyj@lcthdn Qn&ﬁdlﬁg‘ apde e pal yaropy! gl Ehe

Iaye |30025 mmthick. This lamnate Is
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1 Eg 'C:%x%gn %g 2/ 0%%’%;(2 gHgﬁﬂ.éld b%s%%%‘égﬁ 5E:211v:|.ronment al,

Borehamwood, United Kingdom), biodegradable polyester amide
(for example, BAK 1095 supplied by Symphony Environmental),
pbly lactic acids (PLA supplied by Cargil, Minnesota, USA),
starchrbased polymers, cellulose derivatives and

20 polypeptides.

The laminate 5 is formed from two layers, a first layer
of alumlnlum and 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 .
25 in thickness. In one embodiment the aluminium layer - is 0.06

mm and the polypropylene layer is 0.025 mm thick. This
laminate ié particularly advantageous as it has a high
' resistance ‘to curling during assembly. As a result the
laminate 5 may be pre-cut to the correct size and shape and
30 subsequently transferred to the assembly station on the

production line without undergoing distortion. Consequently,



the lamnate 5 is particularly well suited to wel ding.
QG her lamnate materials may be used including
PET/ Al um ni um PP, PE/ EVOH PP, PET/netallised/ PP and

Alum niunf PP | am nates. Roll |am nate stock nmay be
usevb r05ée8@d of die cut stock. 5 The cartri dg@c*r/c‘ﬁd(wooom
be closed by-a rigid or sem2¢igid lid instead of

flexible lam nate. Assenbly of the cartridge 1
involves the followng steps: a) the inner nenber 3
Is inserted into the outer 10 nmenmber 2; b) the filter
4 'S -cut to shape and placed onto the inner nenber 3
n%g be recei ved over the cylindrical funnel 40 and :
£ or FELR S i h%tp%lffelcuénnwamelﬂr awetdd; td SvediihBe Other

'| NNeamivedtee maderOdi 1 mdlEHae
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t eps WI | be d| S usseda@l n g?gﬁglr tgg %fbde N i Eggk
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di rla:':dlemhsmpva/ards a-fheiivigeigBINGr, 3 is then inserted
into th out ; gbr 2 wwth the outer rimb51 being
receive Y| Bbse® iBTERidge axilmvodwesnisiefoldoning

t opstepsof the 25 cartridge 1. The cylindrical

ext ensi %2 f the outer nenper 2 is at the sane
time recéi vea P THE J5PRRT poris dmeested hintsy lthedeutet
1Punnel 40 of mehiger rever nmenber 3. The third portion 21.

of the I i n?ﬁé ctalltext nsion 18 is seated inside the .
cyli ndrl cal funne! f(f i tH THe ¥ §58Be| ke rlaged Sut@tthe

of the cyli nimbealnentieensi as twﬂéeaébegv&g%d%%t chbe
support webs th |nn menmber 3. The filter 4
s then O 2%%%%%3 E f&o&Péo@‘?‘?% togest against the
annular frame 41;
15 c) the inner member 3, outer member 2 and filter 4
are joined by ultrasonic welding;
d) the cartrldge 1 is filled with one or more
beverage ingredients; |
e) the laminate 5 ig affixed to the outer member 2.
20 _ These steps will be discussed in greater detail below.
-The outer member 2 is orientated with the open bottom
12 directed upwards. The inner member 3 is then inserted
into the outer member 2 with the outer rim 51 beiﬁg received
as a loose fit in an axial extension 14 at top 11 of the
25 cartridge 1. The cylindricél extension 18 of the outer
member 2 is atlthe sane_time received in the upper portion
of the cylindrical funnel 40 of the inner member 3. The
third portion 21 of the cylindrical extension 18 is seated
_1n31de the cylindrical funnel 40 with the -closed lower face
30 31 of the cylindrical extension 18 bearing against the

support webs 49 of the inner member 3. The filter 4 is then



1 ' placed over the inner menber 3 such that the
filter material contacts- -the annular rim51. An
ul trasonic wel ding process is then used to join the
filter 4 to the inner nenber 3 and at the sane tine,

anevo fod/se2s3aMe process step, the inner 5 rren‘pgf,cﬁzdogooom
the outer nenber 2. The innews nenber 3 and filter

are wel ded around the outer rim51. The inner rrerrber
3 and outer nmenber 2 are joined by nmeans of weld

lines around the outer rimb51 and al so the upper edges
of - the webs 54. 10 As shown nost clearly in Fi gure
11, the outer nenber 2 and inner nenber 3 when joi ned
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1ngred1ents are packed into the filtration ehamber 130. For
a filtered style beverage the ingredient is typically roast
20 and ground coffee or leaf tea. The densitj of packing of the
beverage ingredients in the filtration chamber 130 can be
varied as de51red Typically, for a flltered_coifee product
the filtration chamber contains between 5.0 and 10.2 grame
of roast and ground coffee in a filtration bed of thickness
25 of typically 5 to 14 mm. Optionally, the interior 120 may
contain one or more bodies, such as spherea, 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.
30 The laminate 5 is then affixed to the outer member 2 by
forming a weld 126 around the periphery of the laminate 5 to
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26 join the lamnate 5 to the [ower surface of the
outwardly extending flange 35. The weld 126 is
extended tq seal the |amnate 5 against the | ower
edge of the cylindrical wall 27 of the.inlet chanber
26.whbboibeiss a weld 125 is fornmed 5 between t

| ami nate 5 and the | ower edgesof the outer tuggwczgmgymns
the cylindrical funnel 40. The lamnate 5 forns the
lower wall of the filtration chanmber 130- and al so
seal s the inlet chanber 26 and cylindrical funnel 40.
However, a small gap 123. exists prior to

di spensati on between the laninate 5 10 and the | ower
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met hods may be used, such heat “and ul trasonic
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S. °fthébeniRietnehBBbes 26&- Wﬁ@ﬁ ¢ ofRlS ARPet? fomgred

§ eldthiéen’ £1d Cilawna§¢40§1 #8 tHROLYPEPMERNBE e Bifthr tube
the inner nmenber 3 forns a | oad- bearing nenber that
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20 s prg{)erred that the cartridge 1 is subhected to a
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_ thelamamlatedge 1. To use the cartridge 1 it is flrst
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polypropylene. As such, the inner member 3 forms a load-

bearing member that acts to keep the laminate 5 and outer
member, 2 spaced apart when the cartridge 1 is compressed. It

20 is preferred that the cartridge 1 is subjected to a
compressive load of between 130 and 280N in use. The
compressive force acts to prevent the cartridge failing
under internal pressurisation and also serves to squeeze the
inner member 3 and outer member 2 together. This ensures

25 that the internal dimensions of passageways and apertures in
the cart;;dge 1 are fixed and unable to change during
pressurisation of the cartridge 1.

To use the cartridge 1 it is first inserted into a

beverage preparation machine and the inlet 121 and outlet

30 122 are opened by piercing members of the beverage

preparation machine which perforate and fold back the



27 lam nate S. An aqueous nedium typically water,
under pressure enters the cartridge 1 through the
inlet 121 into the inlet chanber 26 at a pressure of
between 0.1-2.0 bar. Fromthere the water is directed

t v d00a0eE3g ough the slots 5 30 and round thep@ﬁ&bjm,@ozm
16 and into the filtration ehanber 130 of the

cartridge 1 through the plurality of slots 17. The
water is forced radially inwardly through the -
filtration chanber 130 and m xes with the beverage
ingredients 200 contained therein. The water is at
the same time forced 10 upwardly t hrough the beverage

| ngsedipRt 3. The. AR aasdl&prrﬁ%lbxl SRR, otm{a1
wat er through the beverage ingred |ents passes t hrough
t here8a4rsr eatang §he fasatridge dpdhrovel BB jiplettHel into
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|nto the c lindrical funnel 40.  The beverage passes
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The beverage then flows downwardly along the radial
passages 57 formed between the webs 54'and'through the
20 Qpenings 56 and into the cylindrical funnel 40. The beverage
passes along the channels 50 between the support webs 47 and
down the discharge spout 43 to the outlet 44 where the
beverage is discharged into a receptacle such as a cup.
Preferably, the beverage preparation machine comprises
25 an air purge facility, wherein compressed air is forced
through the cartridge 1 at the end of the operating cycie to
flush out the remaining beverage into the receptacle.
A second version of cartridge 1 will now be described
for background purposes with reference to Figures 12 to 18.
30 The seéond version of the cartridge 1 is particularly

designed for use in dispensing espreasso-style products such



28 as roast and ground coffee where it is desirable to

produce a beverage having a froth of tiny bubbles

known as a crema. Many of the features of the second

version of the cartridge 1 are the sane as in the

fi n and |like nunmerals 5 have been

re‘?gtrzgo\f‘]?geéffke features. |n jhe follow ng dﬁ?ﬁ%&“@%@m

the differences between the first and second versions

wi || be discussed. Conmmon features which function in

the same manner will not be discussed in detail. The

outer nmenber 2 is of the sane construction as in 10

the first version of cartridge 1 and as shown-in

F'a%grr%‘?‘z aL&’ &rouﬂ&e c@f‘f&é Whe&&aﬂ? 49- cfgs:ija.Blé n(%F produce

menber is the sane as in the first version.
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the cylindrical funnel 40 is also as before.
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dogs leeg 66 near. 25 an upper end of the tube 43. A

rime7 is rOV|ded upst andi fromthe annul ar  fl
47§ of R PR S e bb % W LRESHI BeTRRTa LPote same
43as The thei 01Hdt SkHﬂsQUﬁdS Ahe,i al €1146rto idhdisposed on

char ge.,spout nd_ def.ines_an n r., channel 6
bé?heen%P egr?n? q nd°tHie cﬁgsgreﬂet%fiﬁ$ﬁ§ Cfpgpertures
150u553r Thebeud2r file r4|2rm57thes qyldwnddédal Wiurinedn40 is also

38@ /b%géfg ﬁ%ﬁ@o%gﬁoﬁg a AlmBOE 8P dUrAALOHEL R the

construction of the inner member 2 of the second version
compared to the.first version. As shown in Figure 16, the
discharge spout 43 is provided with a partition 65 which

20 extends part way up the discharge spout 43 from the outlet
44. The paftition 65 helps to prevent the beveragé spraying
and/or splashing as it exits the discharge spout 43. The
profile of the discharge spout 43 is also different and
comprises a stepped profile with a distinct dog-leg 66 near .

25 an upper end of the tube 43.

A rim 67 is provided upstanding from the annular flange

47 join;pg the outer tube 42 to the discharge spout 43. The
rim 67 surfounds the inlet 45 to the discharge spout 43 and
defines an annular channel 69 between the rim 67 and the

30 upper portion of the outer tube 42. The rim 67 is provided

with an inwardly directed shoulder 68. At one point around



29 the circunference of the rim67 an aperture 70 is

. provided in the formof a slot which extends from an
upper edge of rime67 to a point nmarginally bel ow the
| evel of the shoulder 68 as nost clearly shown in,

Fi oMo esq/bes2gnd 13. The slot has 5 a width of . -
An air inlet 71 .is provided i annular fl angepgqiﬁ;%2w0°°276

circunferentially aligned with the aperture 70 as
shown in Figures 16 and 17. The air inlet 71
conprises an aperture passing through the flange 47
so.as to provide conmunication 10 between a point
above the flange 47 and the void space bel ow the

fl ange o er, tyhe 42 and discharg
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pcmpgigﬁﬁyqqmpgzéﬁt_ The wall of the outer tube 42 in the
vicinity of the air inlet 71 is shaped to form a chute 75
leading from the air inlet 71 to the inlet 45 of the

20 discharge spout 43. As shown in Figure 17, a canted
shoulder 74 is formed between the air inlet 71 . and the chute
75 to enSure that the jet of beverage issuing from the slot
70 does not. immediately foul on the upper surface of the
flange 47 in the immediate vicinity of the air inlet 71.

25 The assembly procedure for the second version of
cartridge 1 is similar to the assembly of the first version.
However, there are cer;ain 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

30 webs. The shoulder 32 of the cylindrical extension 18

between the second portion 20 and third portion 21 bears



30 agai nst the upper edge of the support rim6.7 of
the inner nmenber 3. An. interface zone 124 is thus
formed between the inner nenber 3 and the outer
menber 2 conprising a face seal between the

%bg&%&% extension 18 and the support ri ansz"l&ZOOMO 0276

whi-ch extends around nearly syhe whol e circunference o
the cartridge 1. The seal between the cylindrica
extension 18 and the support rim67 is not
fluid-tight though since the slot 70 in the support
rime67 extends through the support rim67 and
downwardly to a point marginally bel ow the 10 shoul der
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cal extension 18 an e support_rim.67
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air rained into the beverage streaminthe form
of daspengs pudeveragsald samilap %G@FOBB?BEB'CWH of the flrSt

version but with certain differences. Beverage in the
radial passages 57 flows downwardly along the passages 57

20 formed between the webs 54 and through the openings 56 and
into the annular channel 69 of the cylindrical funnel 40.
From the annular channel 69 the beverage is forced under
pressure tﬂrough the aperture 128 by the back preséure of
beverage collecting in the filtration chamber 130 and

25 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

30 of the beverage jet drops. As a result air is entrained into

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



PCT/ GB2004/ 000276 31 bubbles as the air is drawn up
through the air inlet 71. The jet of beverage issuing
fromthe aperture 128 is funnelled dowwards to the
outlet 44 where the beverage is discharged into a

r eepogePes2s8uch as a cup where the air 5 bubblkescBansnoozze
the desired crema. Thus, the3hperture 128 and the.air
inlet 71 together form an eductor which acts to

entrain air into the beverage. Flow of beverage into
the eductor should be kept as snmpoth as possible to
reduce pressure |osses. Advantageously, the walls of

t he eductor 10 should be made concave to reduce | osses
dudubblenads tefef adt' is fdnapin ap. tH}mngﬁ wbasabnadinlet 71.
tol.era of .t he aperture 12 ferahly
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medi um such as water when the aqueous nediumis
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for background purposes and is shown in Figures 19 to 29,
The third version of the cartridge 1 is particularly
20 designed for use in dispensing soluble products which may be
in powdered, liquid, syrup, gel or similar form. The soluble
product is dissolved by or forms a suspension in, an aqueous
medium such as water when the aqueous medium is passed, in
use, through.the cartridge 1. Examples of beverages include
25 chocolate, coffee, milk, tea, soup or other rehydrdtable or
agueous-soluble products. Many of the features of the third
version of the cartridge 1 are the same as in the previous
versions and like numerals have been used to reference like
features. In the following description the differences

30 Dbetween the third and previous versions will be discussed.



32 Common features which function in the. sane manner
wi Il not be discussed in detail. Conpared to the
outer nenber 2 of the previous versions, the holl ow
inwardly directed cylindrical extension 5 18 of the
OUtwaD 2000088g% 2. 0f the third version has a larg @ﬂGB(mummns
overal | dianeter as shown insfigure 20. In parficu f .
the dianeter of the first portion 19 is typically
between. 16 and 18 nm conpared to 13.2 nmfor the

outer menber 2 of the previous versions. In addition,
the first portion 19 is 10 provided with a convex

outer surface 19a, or bulge, as nost clearly shown in
Fig@m@oﬁOfeatmréSJmhﬁbwrfuﬁbUNBhChnW&Hé safe @A@Stdd Radl not
belom1 The di r of the third portions 21 of the "
caF?rlagsgsi % ﬁ Yer the same resulting in the

area ofothershad dae c&&el&elmagbgf eAted the phéwiodde

third versio t he. c ridge 1.. T ]y the
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t he di schar 2%out 45 i's shaped WO 2004/ 065258
1§DC?FGE§BOQ§%%ﬁ} 6 lg3Typically the volume of the cartrldge 1

when assembled is 32.5 ml +20%.
The number and positioning of the slots in the lower
end of the annular wall 13,is'also different. Between 3 and
5 slots are provided. 1In the embodiment as shown in Figure
20 23, four slots 36 are provided equi-spaced around the
circupfgrenée of the manifold 16. The slots 36 aré slightly
wider than in the previous versions of the cartridge 1'being
between 0.35 and 0.45 mm, preferably 0.4 mm wide.
In other respects the outer members 2 of the cartridges
25 1 are the same.
The construction of the cylindrical funnel 40 of the
inner member 3 is the same as in the first version of
' cartrldge 1 w1th an outer tube 42, discharge spout 45,
annular flange 47 and support webs 49 being provided. The

30 only difference is that the discharge spout 45 is shaped



wi th an upper frusto-conical section 92 and a | ower
cylindrical section 93. In contrast to the previous
versions and as shown in Figures 24 to 28, the
annul ar frame 41 is replaced by a 5 skirt portion .80
whinoosassesinds the cylindrical funnel 40  angodEB2004/000276
joined thereto by neans of essght radial .struts 87 .
whi ch adjoin the cylindrical funnel 40 at or near the
annul ar flange 47. A cylindrical extension 81 of the
skirt portion 80 extends upwardly fromthe struts 87
to define a 10 chanber 90 with an open upper face. An
upper rim91l of the. «cylindrical extension 81 has an
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The annular wall 82 comprises at a lower end an
exterior flange 83 which lies perpendicular to the major
axis X. A rim 84 depends downwardly from a lower surface of
the flange 83 and contains five apertures 85 which are

20 circumferentially equi-spaced around the rim 84. -Thus, the
rim 84 is provided with a castellated lower profile;

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

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

30 welded together. On joining the two members the inwardly

directed cylindrical extension 18 is received ingide the



upper cylindrical extension 81 of. the skirt portion
80. The inner nmenber .3 is retained in the outer
menber 2 by frictional inter engagenent of the convex
outer surface 19a of the first portion 19 of the

cyh@shodssdissextension 18 with 5 the in-turnedpr
of the upper cyllndrlcal extgpsion 81. Wth FEQEPﬁ%%$m”6

menber 3 located in the outer nmenber 2 a mxing
chanber 134 is defined | ocated exterior to the skirt
portion 80. The m xi ng chanber 134 contains the
beverage ingredients 200 prior to dispensation., It
should be noted 10 that the four inlets 36 and the
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components.

The one or more beverage ingredients are packed into

the mixing chamber 134 of the cartridge. The density of
20 packing of the beverage ingredients in the mixing-chambér
134 can be Varied as desired.

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

25 In use, water enters the mixing chamber 134 through the
four slots 36 in the same manner as prev1ous versions of the
.cartrldge _Tpe water is forced radially inwardly through
the mixing chamber and mixes with the beverage ingredients
contained therein. The préduct is dissolved or mixed in the
30 water and forms the beverage in the mixing chamber 134 and

is then driven though the apertures 85 into the annular



channel 86 by back pressure of. beverage and water in
- the mxing chanber 134. The circunferenti al .
staggering of the four inlet slots 36 and the five
apertures .85 ensures that jets of water are not .able
tomamwmﬁssal ly directly from5 the inlet sl gbf,cgﬁ,og,&om
~.the apertures 85 without firss «circulating within.
m xi ng chanber 134. In this way the degree and
consi stency of dissolution or mXxing of the product
is significantly increased. The beverage is forced
upwardly in the annul ar channel 86, through the
apertures 89 10 between the struts 87 and into the
ch&fsened0ss e h?@kepagesumwesefreﬁaga: hadbestdd in the
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1700 and 3900mPa at amblent temperature and between 5000 and

10000mPa at 0°C and a refractive solids of &7 Brix +3. In
20 another application liquid coffee is éontained in the
cartridge 1 with a viscosity of between 70 and 2000mPa at
ambient and.between 80 and 5000mPa at 0°C where the coffee
has a total solids level of between 40 and 76%. The liquid
coffee ingredient may contain between 0.1 and 2.0% by weight
25 sodium bicarbonate, preferably between 0.5 and 1.0% by
weight. The sodium bicarbonate acts to maintain the pH level
of the coffee at or below 4.8 enabling a shelf-life for
coffee-filled cartridges of up to 12 months.
A fourth version of cartridge 1 embodying the present
30 invention is shown in Figures 30 to 34. The fourth version

of the cartridge 1 is particularly designed for use in



di spensing |iquid products such as concentrated |iquid
mlk. Mny of the features of the fourth version of
the cartridge "1 are the sane as in the previous
versions and |ike nunmerals have been used to

r r ke features. In the follow ng 5 PCT/GRI004/000276
d?g?r ﬁdét ?So]‘rs]d the 'differences getween the fourth hd

previous versions will be discussed. Conmmon features
whi ch function in the same manner will not be

di scussedin detail. The outer member 2 is the sanme as
inthe third version of cartridge 1 and as shown in
Figures 19 to 23. 10 The cylindrical funnel 40 of the

vor oy e pag ﬁlﬁﬁid éEHhufg téhéﬁ"hgcer alrléﬁ%F%ge FEEE P

versi on of cartrl ge 1 er enees.
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.t he sec s on irt portion 80 is provided
I&SI m | ar 8{40 ?36 Sﬁﬁifs &lh &0t Rf 1 Bhe dmEesnmeTbem @ is

carstimidge tiodesx:r shedn alip\the 28684 \WREBin o?r@allt?rldge 1
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37 downwards towards the outlet 44 and prevent the dlscharged
beverage from spinning within the spout. Consequently, the
ribs 105 act as baffles. As in the second version of

20 cértridge 1, an air inlet 71 is provided through the annular
flangeé 47. However, the chute 75 beneath the air inlet 71
is more elongated than in the second version.

A skirt portion 80 is provided similar to that shown in
the third version of the cartridge 1 described above.

25 Between 5 and 12 apertures 85 are provided in the rim 84.
Typically ten aperEures'are provided rather than the five
prov1ded in the third version of cartridge 1.

| An annular bowl 100 is provided extending from and
integral with the flange 83 of the skirt portion 80. The

30 annular bowl 100 comprises a flared body 101 with an open

upper mouth 104 which is directed upwards. Four feed



apertures 103 shown in Figures 30 and 31 are | ocated
in the body 101 at or near the;.lower end of the bow
100 where it joins the skirt portion 80. Preferably,
the feed apertures are equi-spaced around the \ |
ci Wwombsssennge of the bow 100. 5 _Th'e bow 1004 ﬁ’%?{"“oom
the skirt portion 80 part-wayy up its |length suc
a discrete gap is provided between the bow 100 and
the lam nate 5 when the cartridge is assenbled. Thus,
the apertures 85 are located below the | evel of the
bow 100. As can be seen from Figure 34, when the
cartridge 10 1 is assenbled and filled the bow 100
commmgrasplmmnlnmlgdf&e bb A ne¥eL aBSeated in the

herein, eff velé .cgﬁrtltlonlngth%t .
pr op t| on o# Th&SBEVEPY weﬁgF di ¥httde PPEi 13 where i
apercimse sh85sk e ploaﬁusnataso ﬁglrgf@falilf}q t_f_ﬁgeggé;(g %jlesgqres

s h reV| enbodi ngent s

S?ga\ggdu e'tlfg a%% BFom? o FSF OO enCEr PF i bijR bpwls100.
$he’rh§abewésmma;tomerthé1enﬂmr doveli&i @n. pa@t&rr@i'h tlgfé

r nof;cartridge is simlar to a
{ he PR Pudte e Ok SR 885 15 P658 ESiotasmagBe sbowd
and %0herdi sendg agharbers »3v%ni hhé h@aﬂﬂ:rragaraﬂ@teﬁss’tﬁt hbéed

t X t utes

oo e Rer iR & b BRcdod 5o el fRvngs the
bO\HOWiO@g%nd’*S canobgheedre fapmr!‘imesa 84, t whért Ghel i&artrldge

b e ;RLOR ortion of the
l(fluglulgg ﬁérl%%%clgﬁf%ﬂilgﬁle% cont T”g"l n@g WPPH? 4 e Proportion

anivdl GRe Wlﬁobeasrmmgrndﬁw ¢hdeins e’ﬁﬂecﬁtulbh]}ﬁt

ﬁn°§;:“i’%?nl§1§?”:i‘§ﬁ"9%a‘%twﬁ P e BRLEFISR ine Erbonte

FRRVAPeEHEe®8% he mi xi ng chamber 134 will tend

to exithd hraaﬁghtélfﬁfltélbﬁstﬁé d@i{‘ﬁ%gﬁg%%%eb{o%cﬁg 4

and_into 30 annul ar
102“&%“& L‘]‘gﬁgf“i}ent% ‘he I | qU| d product in the annul ar

bow 10ThenidslsemBIfi pr8R3004 H65258 £BET IPRAAQ4LA09276
38

cartridge 1 is the same as that for the third version.
Operation of the fourth version of cartrldge is similar

to that of the third veraion. The water enters the

'~ 20 cartridge 1 and the mixing chamber 134 in the same manner as

before. There the water mixes with and dilutes the liquid
product which is then forced out below the bowl 100 and
through the apertures 85 towards the outlet 44 as describéd
above. The proportion of the liquid product initially

25 contained within the annular bowl 100 as shown in Figure 34
is not subject to immediate dilution by the water entering
the mixing chamber 134. Rather, the diluted liquid product
in the lower part of the mixing chamber 134 ﬁill tend to
exit thréugh apertures 85 rather than be forced up and into
30 the annular bowl 100 through upper mouth 104, Conéequently,

the liquid product in the annular bowl 100 will remain



relatively concentrated during the initial stages of
the operating cycle conpared to the product in the

| ower part,of the mixing chanber 134. The liquid
product in the annular bow 100 drips through the

f eado a0Hdskisk €S- 103 under gravity 5 into the S%E?@%&(ﬁﬁmoom

product exiting the mixing chanmber 134 throug

apertures 85 and bel ow the bow 100. The annular:bow

100 acts to even out the concentration of the diluted
l'iquid product entering the. cylindrical funnel 40 by
hol di ng- back a proportion of the concentrated liquid
product 10 and releasing it into the exiting liquid
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beﬁgégggaﬁéggpggggnéhethe 25, concentratjons, may vary.
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PCﬂ\’éfBZH}Qﬁ/ QQ924$ tmI operating cycle and there is no

immediate large drop in concentration as occurs without the
bowl 100. The initial concentration of the mllk is typically
30-35% SS and at the end of the cycle 10% SS. This results
in a dilution ratio of around 3 to 1, although dilution
ratios of between 1 to 1 and 6 to 1 are possible with the
present invention. For other liquid beverage ingredients the
concentrations may vary. For example for liquid chocolate

the initi;l concentratilon_is approximately 67% SS and at the

| end of ;pe qxclle 12-15% SS. This results in a dilution ratio

(ratio of agueous medium to beverage ingredient in dispensed
beverage) of around 5 to 1, although dilution ratios of
between 2 to 1 and 10 to 1 are possible with the present

invention. For liquid coffee the initial concentration is



bet ween 40-67% and the concentration at the end of
. dispense 1-2%SS.. _This results in a dilution ratio
of between 20 to 1 and 70 to 1, although dilution
ratios of between 10 to 1 and 100 to 1 are possihle
p Qnﬁfgéesent invention. 5 Fromthe annul ar _channel
ROPE7S age is forced. ugder pressure t hrRSTgFBp 400276
aperture 128 by the back pressure of beverage
collecting in the filtration chanber 134 and chanber
90. The beverage is thus forced through aperture 128
as.a jet and into an expansi on chanber formed by the
upper 10 end of the discharge spout 43. As shown in
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is funnelled downwards to the outlet 44
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appearance. 20 Advantageously, the inner
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discharged into a receptacle such as a cup where the air

e
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bubbles form the desired frothy appearance.

20 ~ Advantageously, the inner member 3, outer member 2,
laminate S and filter 4 can all be readily sterilised due to
the components being separable and not iﬁdividually
compriéing tortuous passageways or narrow crevices. Rathef,
it is only after conjoining the components, after

25 sterilisation, that the necessary passageways are formed.
This is particularly important where the beverage ingredient
is a dairy-based product such as.liqﬁid milk concentrate.

The fourth embodiment of'beverage cartridge is
particularly advantageous for dispensing a concentrated

30 dairy-based liquid product such as liquid milk. Previously,

powdered milk products have been provided in the form of



sachets for adding to a pre-prepared beverage.

However, for a cappuccino-style beverage it is
necessary to foamthe mlk. This has been achieved
previously by passing steam through a liquid mlKk
pr@?g&%“lz—g\/\ever this necessitates 5 the provi-$iQeboo276
a steam supply which increaggs the cost and

conpl exity of the nmachine used to dispense the

beverage. The use of steam al so increases the risk of
injury during operation of the cartridge. Accordingly
the present invention provides for a beverage

cartridge having a 10 concentrated dairy-based |iquid
Dfegéwgtélk%&ebﬁdlﬂé tQ@% ??@nbré ﬁ LQ@érJBé. Howe er, for
concentrating the ml oduct "a greater Tanount
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4ltotal solids. In a typical example, the preparation
contains 4% fat and 30% total solids. The concentrated milk

20 preparations are suitable for foaming using a low pressure
preparation machine as will be described below. In
particular, foaming of the milk is achieved at pressures
below 2 bar; preferably approximately 1.5 bar using the
cartridge of the fourth embodiment described above.

25 The foaming of the concentrated milk is particularly
advantageops for beverages such as cappuccinos and milk
shakes. Preferably the passing of the milk through the
aperture 128 and over the air inlet 71 and the optional use
of the bowl 100 enables foaming levels of greater than 40%,

30 preferably greater than 70% for milk. For liquid chocolate

foaming levels of greater than 70% are possible. For liquid



coffee foam ng |l evels of greater than 70% are

possi ble. The foanmability level is- neasured as the

ratio of the volume of the foam produced to the

volune of |iquid beverage ingredient dispensed. For -

eX ¥ dlobancifdgr € 138. 3ml of beverage 5 is dispg

which 58.3nml is foamthe foagmbility is neasu?ggggg&hnn

[58.3/(138..3-58.3)] *100 = 72.9% The foamability of

the mlk (and other liquid ingredients) is enhanced by

t he provision of the bow 100 as can be seen in Figure

46b. The foammbility of the nmilk dispensed with the

bow 100 10 present (line a) is greater than that of

?hld@f&ie&Bga&ﬁshg Wﬁb@@?ltoﬂ @g:e.aeak tﬂ%a&ﬁ@mﬁ% Grensod®ible. The
isis cause the oamabi lity of t

posﬁqaa“@aﬂez%rlreew% &8 Peprgured 8 n%%?nrr%ﬁ oﬁ%o'fhet fgiume of

M | hea FdanSpsbaed BoFtgaIng130e bhelididd be@erage
mai nt ai ns a_ hi gher cgncentratlo of the m

?3I k a 1%
| arld{_qreﬁléfapt cﬁlq;}?élss er 503 ey cfe. wherg 138,3ml |0 o\}aﬁverage
$hajs diepenbed) (o ahithessudns tis pos lineifpanabt kit ed

to erature_ of the aqueo s sho [

E@é asTt %/Hé3gowsal§8]g§ggdva—%t eo)gge sponag‘gblhty
FTDrcEE crfhet Re1Ri (dnd cefeENEiduid hegeadigntdge isnenhanesr by
theendoftheo cIeV\,hnt ague
medi mATE VAP 1T < ﬁﬁ&?‘?eggwfglhl s %39 glalrl}ebl ﬁ%%gng Pigure 46b.
f oarmblﬂolatnybﬂ]'htw e thedxgﬂlofduspem’sedl rwitbe rhedborehtl G0s

I so yant ageo n | f e
R A U
beverzge:t28heapowl dgesent t Heinsr 83 enThimvientiegause the
advail 3989y VOP V\lﬂné de1RN;g 1QY@Q1§°£§E§1%‘EQH od dihe
brewed bever en conpar to prior art
car¢¢m¢3§$§atmﬂe¢%¢é§ mélyeand 8e Fhdve in Julosywe Hwa dhe
eag"é@”f he o' Gatht $1:.0f Dheyndt ddchpbat VSN SREPKES a

f cartridges A and B containi ntlg roast. and ground
180 kawdese Pachr of i dife ORSF 3t WD VS Egel B att raldgeknown that

- accos&hdil eyt e tid mﬁhkeﬂp% dRAke0) &@ﬁ:élraﬁt&anto
invention. Cartridge Bis a 2004/ 065258 |
pcjy%mggﬂﬁﬁpgeogﬁ6thq“?queous medium as shown in Figure 46c.

Thus the bowl 100 is advantageous since more of the milk

remains in the cartrldge until near the end of the operating
20 cycle when the aqueous medium is at its hottest This again
1mproves foamability.
The cartridge of the fourth embodlment is also -
advantageous in dlspen51ng liquid coffee products _
It has been found that the embodiments of beverage
25 .cartridge of the present invention advantageously provide an
improved consistency of the brewed beverage when compared to
prior art cartridges. Reference is made to Table 1 below
which shows the results of brew yields for twenty samples
each of cartridges A and B containing roast and ground
30 coffee. Cartridge A is a beverage cartridge according to the

first embodiment of the present invention. Cartridge B is a



prior art beverage cartridge as described in the
applicant'.s docunent WX1/58786. The refractive

i ndex of the brewed beverage is neasured in Brix
units and converted to a per cent age of sol uble solids
( V&) 2004064288 St andard tables and 5 fornul ae. Ifht,@@m‘,,oooz-,ﬁ
exanpl es below %8S = 0.777442* (Brix value) + 0.
%Yied= (%S * Brew Volune (g))/ 10 (100 * Coffee
Weight (g)) Table 1 CARTRIDGE A Sanpl e Brew Vol une
Coffee Weight Brix %%SS % Yield 1 105.6 6.5 1.58 1.29
20.88 104.24 6.5 1.64 1.33 21.36 3 100.95 6.5 1.6
1.36 21.05 4 102.23 6.5 1.71 1.39 21.80 5 100.49 6.

1. 7BrJJ_QI4®r21b6‘7eriﬁ_:;e1Q:_é.r‘5£'1§g<_59a;s ?%sér@@edqllr?’%he a llcant’

102 1,41
S tne by oot uhoerdtrat s inden a thegbreved
20 Beverhpe9Isbméadured’8nlndtk 2hik3 ié&£%9§T§4e37t%d§1
7..13.99.
o, P9yt han gt SR 1R Sabidn (46S) SkT 1otEadagdstables and
56 fx@ml128.6. Id. Ble kx@hp28s Ab1cké 97.5 6.5 1.73 1.40
21.03 18 100.83 6. 1.68 1.36 21.14 19 101.6 6. 1.67

1.36 21.20. 20 101.32 6.5 1.68 1.36 21.24 AVERAGE
20.99 G@GARTRIODCGEYR * (Brix value) + 0.0569.

$ Yield = (%SS * Brew Volume (9))/ -

10 (100 * Coffee Weight (g))
Table 1
CARTRIDGE A
Sample |Brew Volume {g)| Coffee Welght  (Q) Brix % SS (Y % Yleld
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 8.5 1.73 1.40 21.67
8 107.54 6.5 159 1.29 21.39
7 102.70 6.51 1.87 1.36 21.41
8 97.77 6.51 1.86 1.50 22.61
9 97.82 6.5 1.7 1.38 20.75
.10 97.83 8.5 1.67 - 1.36 20.40
1], 97.6 8.5 1.78 1.44 21.63
12 106.64 ' 8. 1.61 1.31 21.47
13 89.26 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 g7.5 6.5 1.73 1.40 21.03 -
“18] 100.83 6.5 1.68 1.36 21.14
19 101.67] 6.5 1.67 1.36 21.20
20 101.32 6.5 1.68 1.36 21.24
AVERAGE 20.99

CARTRIDGE B



WD 2004/ 065258 PCT/ GB2004/ 000276 43 Sanpl e Brew
Coffee Weight Brix % SS % Yield 1 100.65 6. 1.8
1.511 23.39 2 95.8 6.5 1.86 1.503 22.16 3 98. 6.5
1.8 1.456 22.04 92.43 6. 2.3 1.84 26.23 1 100.2 6.

1. WD M@ERSR1. 50 6 98.05 6. 2.05 1.651 24. 90pcricRodRozrs
6. 1.96 1.581 24.19 8 95.62438. 2. 1.845 27.14.
94.28'6. 2.1 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 1 94.03 6. 2.2 1.767
25.56 13 96.28 6. 1.78 1.441 21.34 14 95.85 6. 1.95
1.573 23.1 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. 1.59 1.293 17.50 18

Vol une

93.5 6. 08 1. 674 24 .08 19 100.88 8.5 1.75 1.417
22. 00 |84hpi8{Brow Kolbmedg)PCoBee et P P4 Blx/  AVERASR) 23] 09 4 vield
Performing b t-tembebtati Sti gal anabysi s onqshle above o339
data gilves g he folgkgdM ng resylst s: 5.86 abl e 2, iplTest: 22.16
Two- Sanpl eE@sum ngg 4qual Vargdsances, go Y era, 145621 LTTO0E,, o
A) % Yield [CartddogB) Vean 0. 99 L 45 09 Vall anmce s
0.77 5.0 J0servarions—20 2q ] Poot (;é; VarT AL 29,
8 98.05 6.5 2.05 1.851 24.90
7 89.49 6.5 1.96) 1.581 24.19
8 95.62 .85 2.3 1.845 2714
9 _94.28 6.5 2.17] 1.744 25.20)
. 10 96.13 6.5 1.72 1.394 20.82}
11 96.86 6.5 1.81 1.464 21.82
1 94.03 6.5 2.2 1,767 25.56
13| 96.28 6.5 1.78 1.441 21.34
14 95.85 6.5 1.95 1.573 23.19
15 95.36 6.5). 1.88 1.518 22.28|
18 92.73 6.5 1.89 1.526 21.77
17 88 6.5 1.59 1.293 17.50
18 93.5 . 6.5 2.08 1.674 24.08
19 100.88 8.5 1.75 1.417 22.00
20 84.77 6.5 2.37, 1.899 24.77
AVERAGE 23.09

data

9

Performlng a t-test statlstlcal analysis on the above

glves the follow:.ng results:

Table 2

t-Test: Two-Sample Assuming Equal Variances

% Yield (Cartridge A)

% Yield (Cartridge B)

Mean . 20.99
Variance 0.77
Observations 20
Pooled Varlance 2.90
Hypothesized Mean Difference 0
df 38
t Stat . -3.90

P(T<=t) ane-tail 0.000188

23.09
5.04
20



n

Hypot hesi zed Mean Difference O df 38 t Stat -3.90
P(T<=t) one-tall 0.000188 WD 2004/ 065258

PCT/ GB2004/ 000276 -44. t Critical .one-tall 1.686
P(T<=t) two-tall 0.000376 t Critical two-tail 2.0244
St wiochasabefdsy i ati on 0. 876 2.245 The anal ysi S dwes2004/000276
that the consistency of %yi#l.d, which equates to
brew strength, for the cartridges of the present
invention is significantly better (at a 95%5
confidence level) than the prior art cartridges, with
a -standard deviation of 0.88% conpared to 2.24% This
nmeans that beverages brewed with the cartridges of
the pr qg,q@glon&i,apventi on have a nore pgfeatabl e and

uni f orrg SSt . This is preferpggsRy consuners who
like th nkstotastethe 10. Z%QHE“”E after

tinme aﬁé—%—ﬁﬂ—mm—l—wb—(—r—m—y—ﬂﬁn?eym brew
st rengt¥enemfeviaiet eri al s of the cart PP8ges descri B8

above may be provided with a barrier coating to
i mpr overHehanalyssd shawsethéo they gensaaddénry modi $t yield,

or. ot her cont am nan r.es ryier
co‘g{’ Ty SARFEEP sT° ﬁ’n’iﬂerw oﬁ%r? ﬁ%tr% egflosﬁ éﬁce‘t']?e%@@gr fgggfo?he
t hgr@m ag:eennngecﬁiserstlsnﬁfnmmlmmttwe (atart Pi58ges

and/ o educ re f C
fr(c:)cr’nn e nc?aer? %@ q:%%t er%|hgl gi-vﬁ:cgh&gcgﬁtrﬁg(ﬁ/sgryé?keg‘
af sestdade dewetage afmgr. §dkemrsparﬁqietba2 F34y. Zpis means
co a o t

o7 BRI N g8 AR it L Gl
mat eveation hevear rmasre r@@aptﬂlglwdbenaf)@m etFyepgih. This -
nugpe% %éexq%(c‘ih 'mdn{’é‘ijsughggllwtthggi‘ Jii‘fﬂﬁsed_ot @aste the

vapouf deposi tion, vacuum deposition, plasm coating,
10coseRe ruomiten- g @ndadel PPhgiaitd arbitrary changes in

-brew strength.

The materials of the cartridges described above may be.
provided with a barrier coating to improve their resistance
to oxygen and/or moisture and/or other contaminant ingress.

15 The barrier coating may also improve the resistance to
leakage of the beverage ingredients from within the
cartridges and/or reduce the degree of leaching of
extractibles from the cartridge materials which might
adversely affect the beverage ingredients. The barrier

20 coating may be of a material selected from the group of PET,
Polyamide, EVOH, PVDC or a metallised material. The barrier
coating may be applied by a number of mechanisms including
but not limited to vapour deposition, vacuum deposition,
plasma coating, co-extrusion, in-mould labelling and

25 two/multi-stage moulding.

A beverage preparation machine 201 for use with thé
present invention for use with the above described beverage

cartridges is shown in Figures 35 to 45. The beverage



25 two/ mul ti-stage noul ding. A beverage preparation

machi ne 201 for use with the present invention for

use with the above descri bed beverage cartridges is

shown in Figures 35 to 45. The beverage WO 2004/ 065258

PGlbGE306544000276 45 prepar ati on-machi ne 208cT/GB2004/000276

general Iy .conpri'ses a housimg 210 containing a water

tank 220, a water heater 225, a water punp 23.0, an

air conpressor 235, a control processor, a user

interface 240 and a cartridge head 250. The cartridge

head 5 250 in turn generally conprises a cartridge

hol der 251 for . holding, in use, the beverage

captepaige ibn macmir:iedgm geﬁ@'gmiw ebmpEdsss 2bAcasiing 210

inlet and outlet pi r 254 or_formng, in

soEShe et ekl BB 20800 (BRee boR et e D e

captmp Zp®,1anlid h&arrlmsseg 299), eonbAtHs)l Prbckekds, i) user

positio othrco onent §_of chine _201. The

hoggF%rpaff0$4Br eralfty %%els}f‘?a\%%%g%’? ﬁaﬁgffé??ot?ﬁad

S5a eBbust tplrasgegsralisgt Ebmpflsd:a:l'a aarABSdge holder 251 for

Al jvely, the.housin 210(: ol e
il|§%‘rﬂl‘:)ﬁaqrt 8RS a%nr%s g’ Iv'ie’ga FatEr §I1Q§ﬁcﬂaa arfglgh

staemgmsls:neméamr 2820 amdi LmetTImdhouslﬂg pﬁ.‘b&cegs 253, 254

rﬂglg conpr.j ses c sign 09, 2,

frgzr)llt('e al gllﬂgn\!L trﬁga#gg%ﬁ %ﬂ’l?n%%%% %I\ig\gv accelsn the
dubevryragss eaptyidas 1f| tting of the machine 201
compon S f d,

0ol e e pBguATy 1R SBEPRLS i hBABE L, AILISE (e,
haP¥her Togpepeues of theewachine 2§ .t Boe shawrihge Al 0 of

thﬁré!‘@éleaﬁ)l&aﬂgdgzl% wﬂ%@ehgﬁsirp%a?&of Sm f LT 10d g‘é" Lbastlcs

means, such as detents uf ment's, “bosses an |
t hﬁ“%"a?j’é‘(flpé‘PFPo?% AB&.or A%%vamrﬁwglyhetb@rtmwensszb@ can be

t head@chi Ro28lod M@kt SFom VY trrl%@Hﬁ.ligemJ’@e@:qaﬁoEuéh as
garate chassis. Thiis reduces the 25 overall cost and

DIRISESt RESThcH Ad UBETIUR: Hhse PoYSiRg 21thd shBreferAbly
2-1aom1p;reef er abdy- gHeQui dedi g tHaviiegt af BFontSthangi po1 thi@ a
naggép%aﬁlgeEfgn Ilncha aitlgvkzl gcggsnsn%Lrlng assembly for fitting

of' the machine 201 components and can afterwards be jolned
together to define an interior 213 of the housing 210. The
20 rear half 212 provides a recess 214 for the attachment of
the water tank 220. The housing 210 is formed with .means,
such as detents, abutments, bosses and threaded portions,
for retaining the components of the machine 201 in position

without the need for a separate chassis. This reduces the

25 overall cost and weight of the machine 201. A base 215 of

the housing 210 is preferabiy provided with feet for

standing Ehe machine thereon in a stable manner.

'Alterna{:iveiy",' the base 215 itself may have a shape forming

a stable support. _ |
30 The front half 211 of the housing 210 comprises a

dispense station 270 where dispensation of the beverage



Al ternatively, the base 215 itself may have a shape

- formng a s¥ab|e support. 30 The front half 211 of

t he housing 210 conprises a dispense station 270
wher e di spensation of the beverage WO 2004/ 065258
PCWCEBR0e528300276 46 takes place. The di S PENPRT/GB2004/000276
station 270 conprises a recdptacle stand 271 having a
hol low interior formng a drip tray 272. An upper
surface 273 of the receptacle stand is provided with
a grill 274 on which the receptacle is 5 positioned.
The drip tray 272 is renovable fromthe housing 210
to ease enptying. of the collected water. A recess 275
i s 'REPRERLAGE t h@her dipemakf sbitide 2ousbmgr 2k above

h I a AW c date the , )
o e RNt b8 SRR gorpueg = oo
250°F3Y | ot ed™t YREPHsSUeceop7dfof tthe hevspuig1218tand is

b A3 tacke; st Q pn _Figqures 35 and
a;pg? e%%%?ﬁ ta hg%ﬁi;li 32? g? ‘?‘Eleé%rt |!hFI 9 arcéf'aﬁave |
?O PR 1SS -dd8enestP 1BeY cane bie admggtklle tirom the housing

accomtinicasdi St pMg YeZ8he Of flee%%ehaxggi.eer.l iréfﬁ%s 275 is
preferred 15 ghat t he receptaéTe I's as close’10 _
car%? Hedde25800s Papdsaf ke hewisling 214 ldboxzk| thé ng

t here@qapicael ethag bey it%%é&x@no@&@e%fl@d&%sﬁégénh% S he

di spense station 270, so as to mnimse
thafecﬁ?ea&i Spensed beverage has to descend before -

l@ont act ithg thetroepplaakiezsd s 13ehEed O Aih HNLALSE L of
e P g LG ko ) e amrbet piews ae spresait .
| oss of entrai . .
Pr etieuaisky 36eanpt B @Zgoﬁzéﬁygﬁ%?ﬁ?gﬁlﬂ“%%%gg %iﬂ 274
car RS B OB SRast e REflccda che iaEstag &40
i s 3searedadn dhtfdneont siads idie rbopt 8@ 218ta04 preferred
1§C”HHQtseﬁear§$é5€Jéﬁ%099bégtéygs%4%b.the cartridge head 250 as
possible, whilst still allowing the receptacle to be
inserted and withdrawn from the dispense station 270, so as
to minimise the height that the dispensed beverage has to
descend before contacting the receptacle. This acts to

20 minimise spraying and splashing of the beverage and minimise
loss of entrained air bubbles where these are present.
Preferablylreceptacles of between 70mm and 110 mm in height
can be inserted between the grill 274 and cartridge head
250.

25 The machine user interface 240 is located on the front
of the housing 210 and comprises a start/stop button 241,
and a plurality of status indicators 243-246.

The status indicators 243-24¢ preferably include a
light emitting diode (LED) 243 to indicate readiness of the

30 machine 201, a LED 244 to indicate if an error has occurred

in the machine 201 operation, and one -or more LEDs 245-25¢6



and a plurality of status indicators 243-246. The
status indicators 243-246 preferably include a 1ight
emitting diode (LED) 243 to indicate readiness of the
30 machine 201, a LED 244 to indicate if an error has
ocowbhfnssAsst he machi ne 201 operation, and one -or
or B LR 256 VIO 2004/ 065258 PCT/ GB2004/ 035 BFE204900276
to i ndicate whet her the machine 201 is operating in
manual or automatic nodes. The LEDs 243-246 may be
controlled to- illumnate at a constant intensity, to
flash intermttently, or both depending on the status
of the machine 201. The LEDs 5 243-246 may have a

vartcetgnd;fcatelm&en:nchudha&gug{eegol {@d,peg,ggﬂ? r?\%aﬁmal
The ;tq{to4ng£o$ qtﬁaton 41 controls comrencenen

operating cyc i s TS R Ry -3perBavede controlled to
pushlbutinehe atsva tc:ohsaan&mdealrmtﬂzp 5 MALYRB i ntermittently,
adj&st%ﬂt dS )| g ovided to allow a user of

i ne ]t g ﬁBnE ‘FI%%:%H‘FUQF the mpshine 291+t e LEDs
Bel34Pcr2dd bayecrage aWIvthéﬂy Jft eblBgrd ﬁ%c@hﬁ?ﬁg green, red

opey aracteristics. Preferably the vol une
adj uﬁ h%g%ggont rol allows an adjustnent in volune of

. pI us or The nesa 2%t ophbut tkm mllua’enﬁfbltbsbﬁﬁméné&ﬁgz{tmof the

t k lir di gital
rea o%ta%vl h&f%igr gﬁgnfé’i nltﬁnrgglg‘%}zﬁe?ﬁem&%fit IB}%Igha]?}i’tton'

si fAvi&ch apreimbleircal |y, volume is controlled by a

1d4ser opgrabi g ta'&?uﬁ{:r@érgt! 3 o%esefér%%lbégéra?lg%g tq,@llow a |

power switch (not
macticFecPoabe Machinat 2¥kltp mpowells ailupt Colle B&Slume of the

cordeneibegy R RIIAY val. or the power
supply pl ugsé‘%qgrﬁgggew%ml ne Sg\gggm e%no L B RiT&E1ng

t aifar 26t exigtgeat eBretenaid yr the mlttnhaeadmmmtsndtg: Ebatrol
an(ilﬂ&wﬁoém%{‘dj@z@tﬁ@nﬁ hg, rv%ial.rumgaé)f (‘}r;'rlp ot &8s %%%al 'II'9e

h 8 The water tank rises a gener
cyI 41 a5 ystagns 29oriadn mr’#ﬁyb%ea roglry cknatul ar 1dnear

slider, a digital readout with increment and decrement
bgttons, or similar. More typically, volume is controlled by
a user operating the start/stop button 241. |

A manual power switch (not shown) may be provided on

20 the machine 201. Alternatively, power supply can be

controlled simply by insertion or removal or the power
supply plug from the mains power supply.

The water tank 220 is located to the rear of the
housing 210 and is connected to the rear half 212 of the

25 housing 210. The water tank 220 comprises a generally

30

cylindrical body 221 which may be right circular or a
frustum as desired for aesthetic reasons. The tank
comprlses an 1n1et for filling the tank with water which is
closed off in use by a manually removable 1id 222. An
outlet is provided towards a lower end of the tank which

communicates with the water pump 230. The water tank 220 may



frustum as desired for aesthetic reasons. The tank
conprises an inlet .for filling the tank with water

which is closed off in use by a manually renovabl e

lid 222. An 30 outlet is provided towards a |ower .end

of whmowessisswhi ch communi cates with the watelpcﬁmwooom
230. The water tank 220 rmay 48\0 2004/ 065258

PCT/ GB2004/ 000276 48 be made from a transparent or
translucent material to allow a consunmer to viewthe
quantity of water remaining in the tank.

Alternatively, the water tank 220 may be nade from an
opaque naterial but have provided a view ng w ndow

t heseemade 5f tam add'trhhsparmt ot ﬁkmﬂxmfenthaaaeﬁi/ﬂ tich@allow
wat er_ t ank 2 provid ow | evel |,
senasoon\/\HT%Jﬁ pre e}ﬁ/'t Eﬁe E nm%fwa}tl’ia'e R A 238
anc:aoyt. | Bh@émmmgger sha wa\malrntmgk 220l cayobe wakd fasm an

an LED, when e eve t he .t ank desc

ap e%FecEi1 earﬁ eve gt {fﬂ e'rlg?%ni I8 pré er}oem‘m
ﬁaﬁmmddntmmalorcapaplacyeaff appr@b@mt ehyg Waserltatrrkegzo
Th : C e bet
e D G e e S e S
scmraeicsom | gf i‘qheFiwggee mnpaﬁdm sn@mntrl@h'ﬂaédybyrimrs a
CONfeRlind O4 R QLERFOT 51, NS PUIPLREOUES LB TBAE LM Wi,

rate o ﬁ 0 water at a naxi m pressure o
2. s:ft?artankmeeﬁ‘ceﬁr@lel Yo arprﬁﬂeﬂcabte@eleweﬁe Fheswatrer Wiank 220

1@e gx_le@eksm Cha?s 2l ne JNG o | QWA ki hDEoHON 5
B contrg{ﬁ o}eby t ?H,g

machi ne 201 can contr
prd@é§§6r to be a percentage of 20 the maxi mum fl ow

rate of Thaewmp% CY64 €L esegvéﬂe chREEElCBLtween the
supply to the

2p Preferab p can be driven
at aREToFanR20@os §he, walt, eh/erm?%) FEOHROBRY, 90%
or gdid¥nefcdig, MaxiFayirs ad£dnlll oW tdlto1lRe BGCHREYbntrol
of the volune of water é}g% ed is preferably + or - 5%

l? edfiGoPBT a B'S PYFP- PE PaBF*THY Ko AaFe o (R0
of ﬁjﬂmidisﬁeWEﬁﬂi at a maximum pressure of 2.5 bar.

Preferably, in normal use, the pressure will be limited to 2
bar. The flow rate of water through the machine 201 can be
controlled by the control processor to be a percentage of
20 the maximum flow rate of the pump by cycle chopplng the
electrical supply to the pump. Preferably the pump can be
‘driven at any of 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%
or 100% of the maximum rated flow rate. The accuracy of the
volume of water pumped is preferably + or - 5% leading to a
25 + or - 5% accuracy in the final volume of the dispensed
beverage. A suitable pump is the Evolution EP8 pump produced
by Ulka s.r.1. (Pavia, Italy). A volumetric flow sensor (not
shown) is preferably provided in the flow line either
upstream or downstream of the water pump 230. Preferably,

30 the volumetric flow sensor is a rotary sensor.



beverage. A suitable punp is the Evolution EP8 punp
produced by Uka S.r.l. (Pavia, Italy). A volunmetric
fl ow sensor (not 'shown) is preferably provided in the
flow line either upstreamor domnstrean1o;|the wat er

u eferably, 30 the volunetric oW sensor

s r?i"???"?%’?sgg"seﬁsor 40 2004/ Q65258 PCT/ GB2004/F6B(H84/000276
49 The water. heater 225 is located in the interior of
the housing 210.--The heater 225 has a power ‘rating
of 1550 Wand. is able to heat. water received from
the water punp 230 from a starting tenperature of
approximately 20 Cto an 5 operating tenPeraLurg orl
around | ] hut e Prefera the dwel
tine be?&égﬁét&%%&%ge%f E%gqnelsoa“gfaﬁ?‘%gm g“)%l SRR Fhet the
heatesin@52bei-riheabketen zxaMmaBCce PowshIegiegtof 1550 W and

td j €SS an. _10_seconds. The heater .
PPTEad YOG St ERSHLIANCH) eSS walidR B55 Fao, £xom

C 10 sharithggt temmspeture not cap@lrexiuﬁatdliasczmseldtdseﬂro\év,
h e f O ragi VC y. be_delivered to
P heart Tage e I8 oL AR RRE P el L G
225P1efegpbey tigie qurdk| yimajheswethetiteldndef one Oﬁerating
t t j na
e b rener gt by HELF (S HnsREl f Tpegguent
an WRIPriREpRYekeuie tees difannAPchestndss Ghe hedteer :
heafﬁafirntiafi.ng ht_ené es@@@&@éél"@enﬁfé%ﬁ% Pe gt.Bo Q}it?ﬁkeg- gé,lt_p %t °C
f ge head 250

fromthe heater 225 is fed'to the cartri

- 1@ndurdRe FReagperabynaearslof  Ast Ahemaged balve. tife whber

pr essuk-@e 6%Fiéﬂin§ﬂé?éléld§y be SRl %otgﬁeyﬁgﬁ?}ih%F

passed to the 20 cartridge 1. If the pressure is belo

or %é?ﬁgvésﬁr%‘ﬂe*?@efﬁi REd®3 1Gri t $henkertare 284t éF dlsle to

di wariteedy byajmansnhef déhﬁ;éz@lr Q@%ﬂatﬁ% e kRtRed fbgsggr or

drify, tray recovery receptacle .., The air conpr

23893 SO BEPT A neh e FePBeTHuTe S PEdge- Nk heater
125@ 25y coppnssax aa omer visdmpeahyvaraneht2> fFoRhi 6h | ety of £
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1. From the heater 225 is fed to the cartridge head 250 and
cartridge 1 by means of a three-way valve. If the pressure
" of the water flow is acceptable the water is passed to the
20 cartridge 1. If the pressure is below or above predetermined
limitg then the water is diverted by means of the three-way
valve into the drip tray recovery receptacle 270.
The air compressor 235 is operatively connected to the
cartridge head 250 by means of a one-way valve and
25 controlled by the control processor. The air compressoxr 235
provides a maximum flow rate of air of 500 ml/min at 1.0
bar. In uée a working volume of 35 ml is pressurised to 2.0
bar. Pféfefaﬁly, the air compressor 235 can produce two flow
rates: a fast (or maximum) flow rate and a slow flow rate.
30 The control processor of the beverage preparation

machine 201 comprises a processing module and a memory. The



bar. In use a working volunme of 35 ml is pressurised
to 2.0 bar. Preferably, the air conpressor 235 can
produce two flow rates: a fast (or maxinmum flow rate
and a slow flow rate. 30 The control processor. of the
bewes ageogdssgpar ati on nachi ne 201 conpri ses apcrep2004/000276
processi ng nodul’'e and a nmenorsy. The WD 2004/ 065258
PCT/ GB2004/ 000276 50 control processor is operatively
connected to, and controls operation of, the water
heater 225, water punp 230, air conpressor 235 and
user interface 240. The nenory of the contro
processor includes one or 5 nore variables for one or
norcenopel ap+arelsopal ANSerat ivelly tdithdiear 8¢¢ and controls
pr aration chine 201. In the_illustrated -

Sa reht™ t “?1% &ﬁgrgﬁ%ﬁé}ea&ﬁaﬁ%?erﬁa%rept‘m 230, air

terqm\paéasercﬁas talne \Aﬁéﬁhrﬁ&&fadetﬁl«{@ugh t he beverage

cartrid 1dur|n 0 ra st age eed of
char gi ngg?he Beer gggﬁid:dg’%ﬁo g58°9s hé%?‘é@%%
Ht herel serdiblesdak shemr tnh:&‘e bpéﬁétﬂir&pepSfﬂn@Kﬂnﬁ‘FEor

of .the bevera the fl ow ra

O he e PEREFAEO Srebdfal L et R 2P HEHEE EHTidldarea
themdgaestagm oﬁheavmnablpaxaﬁletei‘dneanﬁpehatt@ﬁpﬂrature of
part%%eglgf:gr Eﬁrou]r? | n g\ereggngr%/aﬁrtrl Ca{t d.lrl g the

1 conprises
r empesem-nﬂgsttm,ophe a$p&mialofpahangimg s:heetpavemgé or

'l@ptéa%gég.éi!ofn%}el ggegénééj%lb%\éﬁg%g se o% tahgéak step, the

cartri The ¢ 'S 1n binar
corftiad ediapenandaivl ymefof dthe betfsrm,r @poﬁblo‘ngratt@ of the

th%a%QrVaﬁifﬁ‘Pé ec'*:heS ?Eggalj“ t&% géﬁcgl h%“% §@52Lte and

nenory. ustra its o data can
be R%éedt @f r"é’rﬁ é%iéﬁﬁ strge. necessary vari abl es for the

oper at i @nal v ATRECESy Olﬁfecrdp%gu&bﬂ/epar%ﬁeif@ﬂ ear% gtored
Bit Par aneter Description 1 Water ‘tenperature :
15 & e memory. The cartrldge 1 comprises a code provn_ded on

or in the cartridge 1 representing the operational
‘parameters required for optimal dispensation of the beverage
ih that cartridge 1. The code is in binary format and
compriges a plurality of data bits corresponding to the
20 wvariables stored in the control processor memory. Table 3
' illusFrétes how 13 bits of data can be used to represent the

necessary variables for the operational parameters described

above.

25 Table 3

Bit Parameter : Description

0&1 3 Water temperature | 00 = cold
01 = warm
10 = 83 °C
11 = 83 °C

2 &3 Cartridge charge | 00 = fast charge with soak
01 = fast charge without soak




0l =warm 10 - 83 C 11 - 93 C 2 & 3 Cartridge charge
00 = fast charge with soak 01 = fast charge w t hout
soak WD 2004/ 065258 PCT/ GB2004/ 000276 51 10 = sl ow
charge with soak 11 = slow charge w thout soak 4,:5,
6 wohkoddeyesage vol une 0000 = 50 m 0001 = 60 pET/GRHdMoo276
=70 M 0011 =80 m 0100 s1 90 mM 0101 = 100 m .
0110.= 120 mM 0111 = 230 m 1000 - 150 m 1001 -
170 M 1010 = 190 mM 1011 = 210 m 1100 = 230 mi
1101 = 250 M 1110 = 275 m 1111 = 300 mM 8, 9 & 10
Flow rate 000 - 30% 001 = 40% 010 = 50% Q| = 60%
100 = 70% 101 = 80% 110 = 90% 111 = 100%

10 = slow charge with soak
e 11 = slow charge without soak

4, 5, 6 & 7 Beverage volume 0000 = 50 ml
0001 = 60 ml
0010 = 70 ml
_0011 = 80 ml
0100 = 90 ml
0101 = 100 ml
0110 = 110 ml
0111 = 130 ml
1000 = 150 ml
1001 = 170 ml
1010 = 190 ml
1011 = 210 ml
1100 = 230 ml
1101 = 250 ml
1110 = 275 ml
' 1111 = 300 ml

B, 9 & 10 " | Flow rate 000 = 30%
001 = 40%
010 = 50%
011 = 60%
100 = 70%
101 = 80%
1;0 = 90%
111 = 100%

11 &12 ° Purge 00 = slow flow/short period
01 = slow flow/long period
10 = fast flow/short period

11 = fast flow/long period

The code on or in the cartridge 1 will normally
comprises one or more extra data bits for error checking. In
one example a 16 bit code is provided. For example, using

5 the variables listed in Table 3, a cartridge 1 bearing the



11 &12 Purge 00 = slow flow short period 01 = slow
flowlong period 10 = fast flow short period 11 =
fast flow | ong period The code on or in the cartridge
1 will normally conprises one or nore extra data.
bi twko 2004068456 Or . checking. In one exanple a 16, H’F ﬁ?ﬁogom
is provided. For exanple, uskng 5 the variables Iisted"
in Table 3, a cartridge J. bearing the WO 2004/ 065258
PCT/ GB2004/ 000276 52 code "1000100011110" woul d have
the followi ng operational paraneters: 10 Water
tenperature of 83 C 00 Fast charge with soak 5 1000
Di spensed dri-nk volune of 150m 111 Flow rate equal s
10&%&0 ~Fosd omion 11 b 0w pnigehaber tnderd19dwi A us»pefy&'lblssl
revious beverage preparation machines, “the menory
RETR BT S ol | processor does not store 10 operati onal
|nstrucnoons forwbe&erw@e&athféd@%ssgba&edf?n t he
cartridge type i.nstructions for a coffee
cartri dgg Yﬁstruéﬂ: oTi&R TSy WAtRhERA ate cartri dge,
5nstructbens f or Daspess«an drindgeo Bink olfnits_@xagl t hef
menor the coptrol_processor stores variables for
adj US%/I n% t he Eil‘ﬁd’f%edﬁéﬁuagﬁejroaﬁ onal paraneters of
t he opet@ati ng cyehset aﬂ'zhifaoh?puﬁgerywﬂwtl pérg&yant ages.
Firstl reater degree . of control of
di spengatl?sog %130 g ta IbeVlg%gr%?‘éee’ffgeFBFeP%rr&ﬂne“‘aChlneS'
sl itdst mgmekif foér ehe opermtli pmgbemzamaieef rﬁocadl,;tdl%t hused
or, t or_bl_en cof f ee_rat her an
14 oSG IR MEEAC e £P2 Bofeni® copEeiornirred. on
' Pr |télle cepdiifgesbypei ohse rehytn'gcnmrm dbrng coffee
| NSREUELd Slhﬁtr&ﬁféﬂéjg.‘%rtgpghc% re tpgg{;jﬂ:p _
i ndi vi dual paraneters are ~unstii e tle
dlﬂpépgygﬁypqsnfgpe¢aﬁqauyagygﬁ@gefqnc. Instead the memory of

the control processor stores variables for adjusting the

15 individual operational parameters of the operating cycle.
- This has a number of advantages. Firstly, a greater.degree
. of control of the dispensation cycle can be exercised.: For
example, slightly different operational parameters can be
usged fgr different grades or blends of coffee rather than
20 using the same parameters for all types of coffee. Prior
coding golutions relying on storing instructions by
cartridge type rather than by individual parameters are
unsuited to' such subtle differences in operating cycles for
similar beverage types because they gquickly consume the
25 available storage space in the coding medium and control
processor. Secondly, the codlng method of the present
invention allows for new beverage cartrldge types to be used
- in pre- exlstlng beverage preparation machines even where the
operational parameters for the operating cycle for the new
30 beverage cartridge 1 are only decided upon after sale of the

beverage preparatlon machine 201. This is because the



simlar beverage types because they quickly consune

the 25 available,' storage space in the coding nmedi um
and control processor. Secondly, the coding nethod of
the present invention allows for new beverage

ca pes to be used in pre-existing b

pr ‘eﬁt&ipg@?g%ynachl nes even whgre the operati oﬁé/énz%omoozm ;
paraneters for the operating cycle for the new 30
beverage cartridge 1 are only deci ded upon after sale
of the beverage preparation machine 201. This is _
because the WO 2004/ 065258 PCT/ GB2004/ 000276 53 -.--
control processor of the beverage preparation nmachi ne
20kondpes pwicezeed O &hﬁ:@gﬂéﬁ&gé|pﬁ9phhetbﬁweﬁa@ﬁnés201

of new, t Rat her t.he aranEter
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pregent | pvention rOVI es excgllent Qac

conﬁ% |b|f|ty Yo ERR everaﬁe éﬁg?atlon
S(NHemea/Umwenquagtmpenodldf Chatmfaﬁqntwuhhepti@n provides
TR RETent 1% TRAULCLUAT LS LRI coLelel e R0 on

evera re- exi
di spehiaes oﬁpxl@lewybbesrw depes m Ited:dmszrahe, |w=tnalp|rebr

[ e 29 [
SRS 5en e Hebbe BAAR T g P A" e B SAIEE o new
hedevesege o s@dngaohe afd thevere (siet288, dgspensation
ot e 2 d t afl tridge
e T ST R T S L R
part 258he rep1gyd dget bﬁ%l?éOuppeﬁhw timFégurer Ifpper 42.
Parthe? 88rtri AR 25D cﬁnghg%ifﬂﬂ%enﬁgga 2R/ c%'inﬁrlses
rotated about a common hinge axi's 25 Fi gures 39
42 HEREE hePwea PREEdgeS hdt &@Fa%lil%%?%oﬁé%oﬁﬁ)ﬁ@ﬁt 8

of gdiketaBLidie-t3QhgeOmbidte@5h0posl Bildred iABetddien the fixed
r ot at abl e upper part 256 and Blvotable cartrld e

1houive3sRatl & roved FBE At9NRE3PLS t1RPST Pad IBé\ér T upper

25pdiy 28BAMoWwr dagkasys nhdresheridde Ant THS? are rotated

cl anpi ng_nechani
qp ga common.%;nge axis 258. Figures 39 to 42 show the

ghe bﬁyexgge type.

cartridge holder 251 with some components of the machine 201
omitted for clarity. _ _

20 : The rotatable upper part 256 and pivotable éartridge
mount 257 are moved relative to the fixed lower part 255 by
means of a clamping mechanism 280. The clamping mechanism
280 comprises a clamping lever having first and second
members or parts 281 and 282. The first part 281 of the

25 clamping lever comprises é U-shaped arm which is pivotably
mounted to the upper part 256 at two first pivot points 283,
one on each side of the cartridge holder 251.

- The second part of the clamping lever comprises two
over-centre arms 282, one on each side of the cartridge

30 holder 251 which are each pivotably mounted to the upper
part 256 at a second pivot point 285 located on the hinge



280 conprises a clanping |ever having first and second
menbers or parts 281 and 282. The first part 281 of
the 25 clanping | ever conprises a U shaped arm whi ch
i's plvotably nmounted to the upper part 256 at two

- i reg 200k b@bsgPOl Nts 283, one on each side of §
cartridge hol der 251. The segpnd part of the cpﬁﬁgﬁﬁgm”’“

| ever .conprises two over-centre arns 282, one on each
- side of the-cartridge 30 holder 251 which are each
pi vot abl y -nounted to the upper part 256 at a second
pi vot point 285 | ocated on the hinge WO 2004/ 065258
PCT/ GB2004/ 000276 54 axis 258 coupling the upper part

25GiAie the Ebwsid ngoves %etr pa§§ 25060y Qwer fi?féﬁ rl%v@Empart
282 |s a recyg%gpal menber onmprising a cylinder

287%2° -a FeFBnYRIIGeRhEe é%@.sﬁu dHta X9FPFecaBXpembethe |
cyldongeri s283aa haa iadet ielak bees Ah la%d5af9éélit181@:ﬁéd

%gﬁed aéﬁgne end at_the hlnge axis 258. Afirst end
&VEt 8RF 2820 s ¥} infletg P2 R el il inkerRl thpxe @gnd is
3 h&“dtyaltbb(ﬂ?rmcﬁﬁﬁad dbeorapresl he end windeh8xsteme82 £irst
rot?t gly nount ed to?hhe U-shaped arm 281 at a

thﬁf%s‘ B eS8 2R6ls PHEERIEY TR IpdR ntke Jpge of
ar e:hencgmmﬁdéf:‘ctelza e aipgbcieieel ¥nddeabeesthaide is

to h 56 .and ower part 255, The
resil Fgﬁgggleevee§8§% he Hbﬁh?@ﬁd &BhakrFy2 drhiHe Pivot
st emli’.ISZBBGde'IB?Xﬂ:hﬁ]dS pﬂ%tU@e;nbetMI’areabﬂéﬁﬁMcted to,

n th 282 d_st 282b. The
.1§ur %P%§ mé%é%%%%c HEES Hﬁgagpégi%ﬁg%FenP?iF(ﬁsﬁlﬁ?d

reS|nI | en S eeve
oveépwes pant rz55ar The 8Zedillti et asbsetd @ 8Qvet s ClRRit:dar m

28 nd caonfi gu tlon venent of the
h%%ég%?eogyﬁg¥%$s Sg q%&%a? 82 FR ey TFr AT 1 Retween
h| patmrht 25T Hcest sthepoydibier BB aatli weemmexEntrhe

of ele13LREB:12R3R bihd %coﬁ)ﬁgbgggg l’?cﬁ%%algg atl}er over-

resilient sleeves 282c are erab
15 |SeR5RE. 2R 283 SR pRiRragsm:] ESQVQRTC@mgeaPmn@BZ helto an

freiteflfied NGonfGattat 08 habdehedD lo2NGeC RAPES £ dtBoints
dog%%aggagréga;%gdgggy from the hinge axis 258 is thus
possible by relative movement of the stems 282b in the
cylinders 282a. The resilient sleeves 282c are preferably
20 formed from silicone.

The U-shaped arm 281 extends around the front of the
cartridge holder 251 and comprises two downwardly dependant
hook membefs 287, one on each side of the cartridge holder
251, each comprising a cam surface 288 facing the hinge axis
25 258. The fixed lower part 255 of the cartridge holder 251 is
provided with two bosses 259, or detents, located one on
each side of the lower part 255 at or near a front edge 260
thereof'eligned generally with the hook members 287.

As shown in Figure 39, the U-shaped arm 281 may be

30 formed from a one piece plastics moulding comprising an



hook nmenbers 287, one on each side of the cartridge

. hol der 251, each conprising a cam surface 288 facing
the hinge axis 25 258. The fixed |lower part 255 of the
cartridge holder 251 is provided with two bosses 259,

or witeioesésgass| ocat ed one on each side of the 5@-}(}@52004,000276
part 255 at or near..a front eglge 260 thereof aligned

generally with the hook nmenbers 287. As shown in
Figure 39, the U-shaped arm 281 may be 30 formed from
a one piece plastics noulding conprising an WO

2004/ 065258 PCT/ GB2004/ 000276 55 ergonom c hand grip
and the hook nmenbers 287 integral-to the arm The

caetrgbdgei crisnd 357p i gnd @hat aBby HmMbaLed2 BRI MRRIYraliNEo the
upper and |l ower parts 255, 256 of the cartridge hol der
5 25T The mount 257 is provided with a substantially

Ci rcul aThe eGasyidge whlirdh 2156C &k VES duAbl§embilie: 22 LRE386n

id 1. T ' 290 includes an irreqularit
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ro e everage cartridge 1 in the _

car ? %%%%e%oolwgéféz’éﬁqel?ﬁé 1Bal?s i Wige PR¥EFRID SRYEyidge 1.

spFbagrectst 290 included axedrieyElariRgr boP¥psuch t hat

in .pasLiian s sho in Figure 41, the
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fi gagttrides lpahicR5Hl =0 athat to hereantr Foge: isniiE 2a<

I's £ - ontact with the outlet and in|et
R R 80 2 e e T e i S it 280

pr 69FEEtAgf Meunbn2Zpdst BpEul§2rdlativeced iy fixed lower

t hgpet Bpugh hhendhl; d tlet. . piercers.,253, .254,
ang a head SCC)O_of thlg-I é:g?t ?F%ge‘losrlé:g%hi?? S BEaAE Bgure
whéh: tHee cartrider manmst 2837i¢ dimpeddoul (of ntomthbe with

cl ered: pesi Loeer Jhe UBBeLoPARi: 23R EQPPHd}%S rBunt 257 is
sgener a‘gl‘%;d circular body 310. housing a circular
vi BAYFY S @5WeRRAth Makht i @ let 2odsimiet parrveew
t heetisssey @ge, C283 | IGEe cArd¥iadW rfint 257 is provided with
an aperture 292 for receiving therethrough the inlet and |
outlet piercers 253, 254 and a head 300 of the cartridge
recognition means 252 when the cartridge mount 257 is moved
20 into the closed position.
The upper part 255 comprises a generally circular body
310- housing a circular viewing winaow 312 through which a
consumer can view the beverage cartridge 1 during an
operating cycle and also visually confirm whether a
25 cartridge 1. is loaded in the machine 201. The viewing window
312 is cup-shaped having a downwardly directed rim 311 which
engages and grips the flange 35 of the beverage cartridge 1
'~ against the lower part 256 when the cartridge holder 251 is
. closed. At the same time the window 312 contacts the cloéed
30 top 11 of the cartridge 1. A wave spring (not shown) is

positioned between the viewing window 312 and the circular



operating cycle and al so visually confirm whether a 25
cartridge 1l.is loaded in the machine 201. The view ng
w ndow 312 is cup-shaped having a downwardly directed
rim311 which engages and grips the flange 35 of the

bevas ABfucsas tridge 1  against the |ower part
-.the cartridge holder 251 is g¢l osed. At the sahe /Gpﬂﬁﬂooozm

t he wi ndow 312 contacts the closed 30 top 11 of the
cartridge 1. A wave spring (not shown) is - positioned
bet ween the view ng wi ndow 312 and the circular WO
2004/ 065258 PCT/ GB2004/ 000276 56 body 310 to enabl e
the viewi ng window 312 to nove axially relative to
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conduit 262 as shown in ure 4 vsh passes roug
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piercer 254 i.s simlar intype tot
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ended 11g/l nder 264 of ¢l rculzar!aic}sr;ll Dgﬁagggé%r%{ssgg Enrough

EPR oHHRR PRGE IR RR RN1IDAS FarpertachiR RReCW: knth@ogduit. 263
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1. ElhepeanmatdetsokP thassupperahds $ 684 PALknd comprises
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section having dimensions larger than the discharge spout
43, An\arcuate portion 265 of the upper end of the outlet

20 piercer 254 is serrated to pierce and eventually cut the
laminate of the beverage cartridge 1. The remainder of the
upperleﬁd is cut back longitudinally of the cylinder at
least to the base of the teeth 266 of the serrated portion
to fold or pull the cut laminate 5 away from the outlet

25 aperture before the beverage is dispensed therethrough. The
outlet piercer 254 pierces the laminate 5 externelly of the
dlscharge ‘spout 43 and when the cartrldge mount 257 is in
the closed. ‘position, rests in the annulus between the
discharge spout 43 and the outer wall 42 of the discharge

30 funnel 40. The outlet piercer 254 folds back the cut

laminate 105 into the annulus.'Thereby both the outlet



to fold or pull the cut lamnate 5 away fromthe

outl et 25 aperture before the beverage is di spensed

t heret hrough. The outlet piercer 254 pierces the

lam nate 5 externally of the discharge 'spout 43 .and
V\hWOthﬂ)GSﬁﬁt ri dge mount 257 is in the PCT/GB2004/000276
cl osed-position, rests in theg annul us between the

di scharge spout 43 and the outer wall 42 of the

di scharge 30 funnel 40. The outlet piercer 254 folds

back the cut lamnate 105 into the annul us. Thereby

both the outlet WO 2004/ 065258 PCT/ GB2004/ 000276 57
piercer 254 and the cut lam nate 105 are held out of

t heodwxger o254 ndlitbehangddnienesapes ahiee hetdl! 8t of the way
Pi &JfC 8% e 258 d it 8%9(%9 Ly a ledge 254a which is

raised relativeto its surroundings by 0.5mm 5
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piercer 24 are formed as a single, integral unit which is

removable from the lower part 255.

20 In use, the upper part 256 of_the cartridge holder 251

is movable from an open position in which it is orientated
vertically or towards the vertical as shown in Figure 36, to
a closed position in which it is orientated substantially

horizontally and in interengagement with the fixed lower

25 part 255 and cartridge mount 257. The upper part 256 is

30

moved from the open to the closed positions by operation df
the clamping lever. To close the upper part 256 a user takes
~hold of the clamping lever by the U-shaped arm 281 and pulls
downwards. Consequently, the upper part 256 rotates which
first brings the rim 311 of the viewing window 312 into

contact with the flange 35 of the beverage cartridge 1 in



hori zontally and in interengagenent with the fixed

| ower 25 part 255 and cartridge nount 257. The upper
part 256 is noved fromthe.open to the closed
positions by operation of the clanping |ever. To

cl W@zdohmsmper part 256 a user takes -hold o -
cl anping | ever by the U shapgg arm 281 and qu’F{gEﬁzoo‘tmooz%

downwar ds. Consequently, the upper part 256 rotates
which 30 first brings the rim311 of the view ng

wi ndow 312 into contact with the flange 35 of the
beverage cartridge 1 in WO 2004/ 065258

PCT/ GB2004/ 000276 58 the cartridge nmount 257 and the
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seal, whilst a Efor cé'gre2teT AwAnedputt e eREFBddEe tie kept
witHin an acceptable range. The clamping force of the
mechaqlem as moderated by the action of the wave spring
20 ensures a clamping pressure on the cartridge of between le
and 280N Preferably the force is approximately 200N. A
force less than about 130N does not provide an adequate
seal, whilst a force greater than about 280N leads to
plastic failure of the components of the cartridge 1. During
25 closure of the cartridge head the laminate 5 of the
cartridge ; is tensioned as it is brought into contact with
‘the ledge 254a surrounding the outlet piercer 254 which
causes'ﬁhe'léminate 5 to flex out of plane as the distal end
of the outer tube 42 of the cylindrical funnel is moved
30 wupwardly by 0.5mm relative to the flange 35. This movement

also ensures that the great majority of the compressive



plastic failure of the conponents of the cartridge 1.
During 25 closure of the cartridge head the |amnate 5
of the cartridge 1 is tensioned as it is brought into
contact with the I edge ' 254a surroundi ng the outlet

p| a8y 6 S604/8x4ssWhi ch  causes 'the | am nate f 590000276
of plane as the distal end @§ the outer. tubelJES ?

the cylindrical funnel is noved 30 upwardly by 0.5nmm
relative to the flange 35. This novenment also ensures
that the great majority of the conpressive WO

2004/ 065258 PCT/ GB2004/ 000276 59 force applied to
the cartridge acts through the central region of the
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line nearest the fixed lower part 255. As the upper part 256
reaches the closed position, the third pivot points 286 of
20 the clamping lever pass through the datum line joining the
first and second pivot points 283, 285 to the opposite side
of the line, furthest from the fixed lower part 255, |
Conseqﬁently, the U-shaped arm 281 ‘snaps through’ from a
first stable position to a.second stable position. The snap
25 through action is-accommodated by shortening of the over-
centre arms 282 and consequential compression of the
resilient sleeves 282c. Once the third pivot points 286 are
past the imaginary datum line then recovery of the resilient
sleeves 282c acts to continue the motion of the third pivot
30 points 286 away from the imaginary datum line. The clamping

lever thus has a bi-stable operation in that the lever is



first stable position to a second stable position. The
snap 25 through action is accommobdat ed by shortening

of the over- centre arns 282 and consequenti a

conpression of the resilient sleeves 282c. Once the
thirg(ﬁivgt points 286 are past the imaginary datum

i N0t~ Bcovery of .the resjlient sleeves 207/6B{194/400276
to continue the motion of th&third pi vot 30 points

286 away fromthe imagi nary datumline. The cl anping

| ever thus has a bi-stable operation in that the |ever

is WD 2004/ 065258 PCT/ GB2004/ 000276 60 stable in the
open or closed positions but unstable at the point

wh :hi plvQot points 286 lie on the inmaginary
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cartridge 1-that “RAasPIERTPnEePRERF 167 Of othelj urRe o AR

or lpwee parts other than by rotation of the clamping lever.
This is useful in preventing opening of the cartridge héad
250 during operétion.when the cartridge head 250 is subject
20 to internal pressurisation.

The purpose of the cartridge recognition means 252 is
to alloW'tbe machine 201 to recognise the type of beverage
cartridge 1 that has been inserted and to adjust one or more
operational parameters accordingly. In a typical embodiment,

25 the cartridge recognition means 252.comprises an optical
barcode'rgader which reads a printed barcode 320 provided on
| the lam%pa;ems of the beverage cartridge 1 as shown in
Figure 45. ' The barcode 320 is formed from a plurality of
bars of contrasting colour. Preferably the bars are black on’

30 a white background to maximise the contrast. The barcode 320

is not required to conform to a published standard but a



operational paraneters accordingly. In a typica

- enbodi nent, 25 the cartridge recognition neans 252
conprises an optical barcode reader which reads a
printed barcode 320 provided on the lamnate 5 of. the

bewpo a@eoesadst ridge 1 as shown in Figure 45.' Th
bar.code 320 is formed fromageplurality of bars ¢ ﬁ?nmummnu

contrasting colour. Preferably the bars are black on
30 a white background to nmaxi m se the contrast. The
barcode 320 is not required to conformto a published
standard but a WD 2004/ 065258 PCT/ GB2004/ 000276 61
standard format for barcodes, such as EAN-13, UPC A,
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The barcode 320 may be rescanned a number of times before an
error message is presented to the consumer. If the machine

.20 201 is unable to read the barcode the consumer is able to
use the beverage cartridge 1 to.dispense a beverage using a
.manual mode of operatlon '

The cartridge head 250 also 1nc1udes a cartrldge sensor
for detecting whether a cartridge is present in the

25 cartridge holder 251.

The cartridge head 250 also includes a lock sensor
which detects whether the cartridge holder 251 is properly
closed. Preferably the lock senser comprises a micro-Switch
which is triggered when the cartridge holder 251 is closed

30 and locked. Preferably the cartridge eensor and lock sensor

are connected in series such that the output of both sensors



for detecting whether a cartridge is present in the 25
cartridge hol der 251. The cartridge head 250 al so

i ncludes-a | ock sensor which detects whether the
cartridge holder 251 is properly closed. Preferably
th sor conprises a mcro-switch which' is
trﬁﬁ%@?ﬁ%éﬁﬁen the cartridgehol der .251 is cl BSEGBHP#000276
and | ocked. Preferably the cartridge sensor and | ock
sensor are connected in series such that the output
of both sensors WD 2004/ 065258 PCT/ GB2004/ 000276 62
must be satisfactory, i.e. cartridge present and
nmechani sm | ocked, before the operating cycle- can be
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t he step.called a State transition
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' Table 4 shows a State Transition Table which
illustrates the States and State transitions for one

15 embodiment of the beverage preparation machine 201.



ad) .1 WATER > or = 85 goto Closed: N A Lowgoto NA
No HEATING 2 [Cartridge 10 Action Sensor=
readpod()] Open: [Cartridge Sensor =CLR 2 WATER <
85 goto 2 Closed: Cartridge Low go]tco N A N;) READY

' ensor =0K 10 Action If timeou S&pﬁ 54/000276
Egoct%{)d{(llb%%&r?s goto 9 readpodfz) ] Open: Cartridge 29
[Cartridge Sensor Sensor =NCOK goto 3 =CLR] 3 READY
TO N A Open: N A Low goto NVA Goto 5 BREWAUTO
[tenperature [Cartridge 10 controlled in Sensor
background] =CLR] goto 2 4 BREWIN N A Open: N A Low
goto No Water off PROGRESS [tenperature [Cartridge 10
fl owbpoOto 6 AUTO controlled in Sensor goto [ Run Brew
background] =CLR] 10 State] goto 10 oto 7 5 BREWN A
Qpen: N A Low goto NA Goto 5 SUSPENDED [tenperature

ol Dl

[[Caristatedge 10 CrompeRkirEd Lotk SCTE&IrnabeiC NavEr it serste

qot g DieBcription Sensor Sensor level flow |p
varlable Indicator | rate
e {OK, NOK, '
8 CLR)
(7]
1 WATER >or =85goto | Closed: N/A Low goto | N/A No
HEATING 2 [Cartridge 10 Action
Sensor= |
| readpod()]
. Open:
[Cartridge
Sensor
=CLR] :
2 | WATER < 85 goto 2 Closed: Cartridge Low goto | N/A No
READY [Cartridge | Sensor =0OK | 10 Action
If timeout Sensor= | goto 4
10mins goto 9 readpod()]
: Open: Cartridge
[Cariridge | Sensor
Sensor =NOK goto 3
=CLR] : '
3 | READYTO N/A Open: N/A Low gata | N/A Goto 5
BREW AUTO [temperature [Cartridge : 10

controlled in Sensor
background) =CLR]

goto 2
4 | BREWIN N/A Open: N/A Low goto | No Water off
PROGRESS [temperature | [Cartridge 10 flow goto 6
AUTO controlied in Sensor goto
[Run Brew background] =CLR] 10
State] goto 10
goto 7 .
5 | BREW N/A | Open: N/A Low goto | N/A Goto 5
SUSPENDED | [temperature [Cartridge 10 '
controlled in Sensor
background)] =CLR]
goto 10
6 | READYTO N/A Open: N/A Low goto | N/A [Water
BREW [temperature | [Cariridge 10 o On]
MANUAL controlled in Sensor . Goto 8

background] =CLR]
goto 2




6 READY TO N A Open: N A Low goto NN A [Water BREW
[tenperature [Cartridge 10 On] MANUAL controlled in
Sensor Gotp 8 ' background] =CLR] goto 2 WD 2004/ 065258
PCT/ GB2004/ 000276 64 7 BREWIN N A Open: N A Low goto
Nowehésasess PROGRESS [tenperature [Cartridge g@r,&bﬁm,daom
goto 7 MANUAL controll ed ingSensor -goto backgr.ound] .
=CLR] 110 goto 10 8 PURGE NN A Open: N A No action N A

No [Water off; air [tenperature [Cartridge Action
on, timeout n-controlled in Sensor sec then goto
background] =CLR] 9] goto 10 9 BREWDONE N A Open

goto N'A Low goto NA Goto 9 [air purge] [tenperature

4710 BREANAT | d@a‘l/ﬁom ro Jer: T [YGRSOT —CQLBl goto | No Release
back #ROGRE$SS i [f[tetmperataat | CaiBdget|o 2 10 STABDBY Naéw | dgoto7?
goerh AL Low % etlgdimy GSensor 1 | [ heat er |of f] goto
[[Cantridge, 10 28gqeppd J:C‘g%%o goto 1 dlosed: |10
~[ICantridge Sensor= rea 11 ERROR N|A NV A NV A N|A
N A [ IHURGE N/A Open: N/A Noaction | N/A~ | No
[Water off; air [{temperature [Cartridge ' Action
on, timeout n - | controlled in Sensor
sec then goto background] =CLR}
9] goto 10
9 | BREWDONE | NA Open goto | N/A Low goto | N/A Goto 9
. [air purge] [temperature | 2 ' 10
[Cartridge controlied in -
Sensor =CLR] | background]
if timeout 10s
goto 2
10 { STANDBY 1 N/A Open: N/A Low goto | N/A Goto 1
[heater off] [Cartridge’ 10 '
Sensor
=CLR]
goto 1
Closed:
‘[Cartridgse
Sensor =
readpod()]
11 | ERROR N/A N/A N/A N/A N/A | N/A
- | Power off/on
required to
clear
112 | WATER LOW Low goto
' 10

The following example illustrates an operating cycle to
exemplifyfthe use of the State Transitions by the control
processor. . '

It is assumed that the machine 201 is initially
switched off and with no cartridge i inserted in the
cartridge head 250. When the machine 201 is switched on the
control processor is. in State 1. The water heater 225 is

switched on. Once the temperature reaches 85 °C the control



Power off/on required to clear .12 WATER LOW Low got 0
10 The follow ng exanple illustrates an operating
cycle to exenplify the use of the State Transitions by
the control processor. 51t is assu][r}sd tgat_me ‘
machine 201 is initiall swi tched o and wi no
ca%?ogﬁ(g%fsi nserted i nyt-he-;‘-gartri dge head 2BOT/GHHR$000276
the machine 201 is switched on the control processor
isin State 1. The water heater 225 is sw tched on.
Once the tenperature reaches 85 C the control WO
2004/ 065258 PCT/ GB2004/ 000276 65 processor transits
to State 2. If at any tine during State 1 or 2 the

tridge holder,251 is closed the [ock sensor wll
EZEJ f?‘::%sgseorre rtags§§%gxt°a SERGRaP - tBf tate 2BYntiet Jyrdrgsskite 1

i ndicatting daratitge adet dge i@|cﬁ.@se_35ﬁhé Sld%‘k?@%ﬁtb%r will
cl ed..5 Th ontrol processor then I nterrogates e
cag r T aoe B¢ %s%? s?ﬁf{ feﬁdﬁﬂ@f a=® &%l FER T PSATORESPRR.
Théndirdtrirggehaensios caretiags mmegna_lsétps_tﬂﬁpeem r&losed.
pr ssor, indicating whether  a cartridge is I n:place
5 nefti?e]egog%\tr O:ii Eﬁgcﬁ%ﬁ%cfeFgﬁgl.lmf?rwa_t&ﬁr?’i‘-? fgtrddge sensor
pr g esending eonteadpqir odasspiict 1@ANS The &@;tﬁﬁ@ﬁ@ $6nsor
wh Lt renai [ readi ness state untjl the,
ca?%ﬁlf ge - %P‘gé% g%%_hiesc?%oﬁ%néﬂ:oé"fasﬁﬂf c’l’f‘%&aﬁf‘ng hghether
coat ot pidacesd soin Hlagesihsthaciarteri8gatisolter bs5a. If no
Capdfi 008d §sPHESEM: S{:S‘ﬁ 2 en the control o oo
processg*rggtrgnéfgts to gtea e ﬁr%n TOperatt on 1§+ tS to State
10c ofmefzed igurenainedinl ¢, réudimgpsStsahes dnttid $helbattheidge
VehSTadCHRET AL Uk EodeheBOLL T L &Y J1LNeRDACKALOYNG; L0 050y
remain within therequired tole ance range of h .
desT3nd- Lot RpEr &R Ftetas2self by qdrsrigee atd gralsent in State
Pag aPRE $eS 8bnPYo1l oc;@@é&pc@c%iﬁ:getge&%’t@gg and
cartridge 1. Once the discharge ‘
operation is commenced automatically. During States 4 to 9

15 the water temperature is controlled in the background . to
remain within the required tolerance range of the desired
temperature as set by the operational parameters set by the
barcode on the beverage cartridge 1. Once the discharge
stage of dispense is completed an air pufge-is commenced in

20 State 8. Once the air purge is completed the operating cycle
is completed and the machine enters to standby mode in State
10. If, during operation, an error occurs then the processor
transits to State 11. If a low water level is detected then
the processor transits to State 12.

25 To insert the cartridge 1 the cartridge holder 251 is
opened as described above to expose the cartridge mount 257.
The cartridge 1 is then placed on the cartridge mount 257
received within the recess 290 such that the handle 24 of
the cartridge is located in the irregularity 291. The

30 optical or magnetic barcode 320 of the cartridge 1 is

orientated directly above the aperture 326 in the cartridge



stage of dispense is conpleted an air purge is
comenced in 20 State B. Once the air purge is
conpl eted the operating cycle is conpleted and the
machi ne enters to standby node in State 10.. If,

duwdwg) H6&1s Qtl on, an error occurs then-the _pr gg,@?gg]?g%ozm

~transits..to State 11. If a |lgw water level is
then .the processor transits to State 12. 25 To insert
the cartridge 1 the cartridge holder 251 is opened as
~descri bed -above to expose the cartridge nount 257.
The cartridge 1 is then placed on the cartridge nount
257 received within the recess 290 such that -t he

ha f r.id is | ted-.i.n
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the outlet prercer 254 up iInto t annu us
sSurfBirdioAg kekden SSRapgEPs gt castriigm Iclagoundt ke rim 35

Carﬁert'u%% bRk desr 25 k58" hPsnd ft%vcaharm@%plpeqr gugé me and

m 35 between the cartridge nmount 257 and uppe
1%aritet2’§6maﬁae Toinsomnedn PR thendew Bh ofarkde ﬁert:@ 91e1 1 to

of fdien &aElﬁi&igﬁLglltt @eaﬁ.odifn s’ilfffllﬁh.gnyﬂh:teg%@.@b et w:Lthstand
sufficient integrity to withstand the pressuies
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_ Cartridge recognition is performed by the optical
cartridge recognition means 252 as described above assufning
that the outputs from the cartridge sensor and lock sensor

20 are satisfactory. Once the barcode 320 has been decoded the
opera"tilonal-.parameters of the machine 201 are adjusted by
the control processor. The discharge cycle is then
automaticaily commenced.

The discharge cycle has four main stages, not all of

25 which are used for all beverage types:

(i)  Pre-wet
(11) II Pause
(111) | ﬁrew/Mixing
(iv) Purge
30 In the pre-wet stage the cartridge 1 is charged with

water from the water storage tank 220 by means of the water



that the outputs fromthe cartridge sensor and | ock
sensor 20 are satisfactory. Once the barcode 320 has
been decoded the operational paranmeters of the
machi ne 201 are adjusted by the control processor.

Thgodhaebasge cycle is then automatically CQQﬁﬁﬁﬁ@ﬂmmnn
The di scharge cycl e has fourgynmai n stages, not all of

25 which are used for all beverage types: (i) Pre-wet
(ii) Pause (iii)" Brew Mxing (iv) Purge 30 In the
pre-wet stage the cartridge 1 is charged with water
fromthe water storage tank 220. by neans of the water
V\D 2004/ 065258 PCT/ GB2004/ 000276 - 67 punp 230. The

b 108 oM trhemaﬁ@fgle@uw@htm&e\eaﬁags thd’l%edt@gﬁ s
200 inthe filtration chanb to be wetted.

30
chiPgrsfisrss eaR elfmt&@efa%taaﬁ- ions eRapbeRy 134 é?ooPeﬁ‘tﬁfted
I’ﬂ Tm n::KHrgﬂngSanW tddeOW1 886 €atOfa 3288V / fidw rhhe &f CBMO':_)
aJt |ng rate particularly useful for Cah%§ld
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st hehafg‘lg{gédiaeat $s rlﬁﬁllﬂlbﬁléiﬁl'ﬁﬁ dbelfulli e6r bﬁﬁ:&d@bey are

able to be nB H gher vol yme f OM/ratg %1
voF‘El‘?‘FeaJdTmﬁat ap °H’%ﬁe‘&1é N ATFe *PEF R HYE YRPEe the

seingiell dnt sepsgtfrd e 18i Wiiein Befbey etlage ageeablwito be

drip ou f _the cartrld tlet durln thls
st%@ﬁ?e ﬁ% pags gFlg Y ﬁ%gebeég?age g?edY%ﬁﬁr
ZODnjertabakztpnthéwe:amtedge nj eict eéldute@g:d hmspnre viedt

stagg { %eve § Etéééy neg %%ﬁ‘g%togft he CJ% rldge outlet
pr e-we t9 and Soaki'ng st'@ges are Known to

|nt23a$eﬂthetynelska§% the extractibles fromthe

bever agg,J naredi gng %QQOQQMe beerBL gir‘i{&gec‘;i%ﬂts 200 to

flavour of "the bev wett’i ng aking are
pageilc uirarthy wsb@h‘mlesteﬂedm age pngf‘eeﬁ @tage for a

predetermined period of time. Both the pre-wetting and
15 'soaking stages are known to increase the yield of the
extractibles from the beverage ingredients 200 and to
_improve the end flavour of the beverage. Pre-wetting and
soaking are partidularly used where the beverage ingredients
are roast and ground coffee.
20 © In the brew/mixing stage water is passed through the
cartridge 1 in order to produce the beverage from the
beverage ingredients 200. The temperature of'fhe water is
determined by the control processor which sends instructions
to the water heater 225 to heat the water passing from the
25 water tank 220 to the cartridge head 250. Water enters the
lower part 255 of the cartridge holder 251 through the
conduit 262 via the inlet valve and the inlet piercer 253
into the inlet chamber 126 of the beverage cartridge 1. .
Brewing and/or mixing and subsequent dispensing of the
30 beverage from the beverage cartridge 1 is as described above

with reference to the versions of the beverage cartridge 1.



1

are roast and ground coffee. 20 In the. brew m xing
stage water is passed through the <cartridge 1 in
order to produce the beverage fromthe beverage

i ngredi ents 200. The tenperature of the water is
detwas sof)&8250y. t he control processor which sen
instructionsy to' the water heater 225 to heatg‘t’sﬁc]32004/0002‘76
wat er .passing fromthe 25 water tank 220 to the
cartridge head 250. Water enters the |ower part 255

,of the cartridge holder 251 through the conduit 262
via the inlet valve and the inlet piercer 253 into

the inlet chanber 126 of the beverage cartridge 1.
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dl%pens d aqﬁ%t%p £ %f flow path is cleared ready for
di SPERSI ﬁ%n thEr P5SWVer-age St¥BR & 2lpargEendds mefority
comfenhe E et itart ellyaf)rtheCE&&&t beth of Thihe Bre&Wd¥sXiaRJ
%gs ||Q¥/f0 the mgjori of the fluid to clear
he f1ow ?%1 S?ﬁls I?éﬁ%%? a npr?ﬁﬁﬂﬁfeBPaﬁ?@?%ﬁﬁqm§nFn°f
|nt@enahrpm®s§ure on conmencenent of the air , purge
10 I'n; |_,operat,ion a user st ops .t he
rachi ne HZ%%)% g SF Rty & H@%t'ﬁﬂ‘fag‘llé%s*bﬂ? diiexpgchine
Oneélt’hey epmredtinggthy dtartdstbpebuttaiipbeted t he
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cartrldge automatically on opening the cartridge holder 251.
As described above, two or more of the beverage

cartrlgges are used in combination according to the present

20 invention to produce a wide variety of beverages including

incorporating the advantage of dispensing a liquid dairy-
based beverage portion from a cartridge of the same overall
size as the cartridges used to prepare the remainder of the

beverage. Thus a single beverage preparation machine may be

25 wused with all types of cartridges since the interface

between'the cartridges and the machine are the same

1rrespect1ve of the beverage ingredients contalned in the

' cartridges.

The delivery times for beverages using the machine 201

30 and cartridges 1 are typically between 10 and 120 seconds,

preferably 30 to 40 seconds for roast and ground coffee,



cartridges are used in conbination according to the

. present . 20 invention to produce a w de variety of
beverages including incorporating the advantage of
di spensing a liqui-d dairy- based beverage portion from -
a [ of the sane overall size as the _
caﬁ???@ﬁ@%ﬁﬁsed to prepare the remainder of tRET/CB2004/000276
beverage. Thus a single beverage preparation machine
may be 25 used with-all types of cartridges since the.
interface between the cartridges and the machine are
the same irrespective of the beverage ingredients
contained in the <cartridges. The delivery tines for
be I,.ng i_ne. rdd i
R A R G Pk I
.30 chocabate@nddbetvrer Gagnd 32¢ paondd . cofdiarabi@ 10 to 20
20@@Q§g§g@§npgg&ggzoo4/000276 69 between 5 and 120
seconds, preferably 10 to 20 seconds for._ chocol ate
and bet BeermaShing 219D wac 649, agYait@gspR§i Famprige a
$ e eRAFSy ! OF cliﬂelrlétii}—@_ecdm&?ﬂiggtg&; WiBY 8h8Ocontrol processor

advant ageousl’y conprise a 5 menory in operative
corfiati BT IREPEMA MO ot tBE ByRR @fsBEVeXanR dispesged by

I nforEREL 0NN JbBeat ¥RE Ric1keyer age nfic-APROSESh oy ®hen be
user. The operating cyclé of the machine 201 nmay _t hen

be addyptied ektP% Shet AeXthsartgifge Hgdhie iR especially

eSRRRadkhyeAdY MRLRLEOHS M @bRe! Oy HadiDEErDEVRIA0Q are
cartridges 1 are_. 10 used sequentlall¥eto forma
[

1heHsedg 8 THGIC A ANpFR PTLff BEVETFT T iFaGeS TP ise 2 coffee
di sRetsedgé ahdyoweddDypenddd leogablhéd dge at AilKk OfdBtkidge to
cag£¥90|no bevenage. Alternatively a cﬁgcolg%e
cartF e TRIEBE BRETFIH | Srba oY R S idtge
t 0 captedage couiBeBayusEd fellaeekatly kewtlRgCarByidiRd G
a nenmory 15 that stores inf.ormaiion on the f'rﬁi
everagEe of sponahSt i IRt boPRt A nlf, & memory
15eddrad shotes dgdforsayien mr kkhecfitst dgoerapy dispensed, the
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exaﬁ%ﬁbrtﬁe-ﬁiFk g%s enseéﬂggb ho%t%%bggla %§nay,
cartridge, may be altered to achieve an optimum beverage. In
the above example'the milk dispensed for hot chocolate may,
typically, be diluted less than the milk added to the
20 coffee. In addition, the milk dispensed for chocolate may
be dispensed at a slower flow rate to lessen the degree of
foaming of the beverage. Many combinations of cartridges are
possible and operating parameters as will be'obvious to the
skilled person. In addition, the memory may be used to
25 allow the machine 201 to ‘predict’ the type of beverage that
a user will next want to dispense. For example, if a user
predominantly drinks one beverage type then the machine can
instruct the water heater to remain at the optimum

temperature for that beverage type.



typically, be diluted less than the mlk added to the

20 coffee. In addition, the mlk dispensed for

chocol ate may - be dispensed at a -slower flow rate to LLOYD WISE
| essen the 'degree of foam ng of the beverage. Many

conpi ' of cartridges are possible and gperatin
paggagggygﬂgs Wil | be obvious,to.the ski | | ed PREFEHARY 0”6
In addition, the nenory may be used to 25 allow the
machi ne 201 to "predict' the type of beverage 'that a
user wll .next want to di spense. For exanple, if a

user predom nantly drinks one beverage type then the
machi ne can .instruct the water heater to remain at

t he optchatms £ enperature for that beverage type.
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Clainms: 1. A cartridge (1) containing one or nore

:C i quid Jgeumagmlglei mgg e@h}rﬂﬁtﬁuggo&tle ayd mdee ngi%llfl){c[r%verage
rom substantially air-_and wat er-i nper neabl e ,

mat er i alBITTHEESr PP Uy SO MRS #@r%#n&ﬁp@t SYRantiglly

g he i ng a0HUCinDWalbraimpex@iéRBUe MBLHAIN1IsNt @hth€artridge

cartri

e, a conpartpent (134 containin he one or -
nore |i gﬁ‘?‘%r’nge\ﬂ%? 8 1igr e(d'izé%ﬁt £or e %tgaéll%‘f“(fi&f) an
for a bewesage medaducett DEhd cHbtoiugd) eaf cbhpadtiReryy (134)
nore |iquid beverage ingredients by t agueous .
medi um eREe g, P8Ot %W%%ﬁ%%ﬁ\fﬁ%ﬁ?e ingredients
i ncl udesndéremnoutdetCcOn22)0lfdmeg Hevetdden pebdated emgtdidution

roportion .of the one or -nore.ljquid beverage,
lcfongr edi 8gtt—éh%n°nlen Foltis itiHsh %ﬁe%a(ﬂ?e&&grﬁgﬁ?ﬁ?ﬁ it 5he
15 the sgupaud mediium?. chacartkeridgd {rl)thas chai c@obdrtment
claim1; ' s. for-contralling dilutian
del ays éﬁ?ﬁ%c?éo% mtg Sg{@ ?gé:sotntgdg}%%orl’(]iu&ﬁggf O% h&" glnee‘-=1 st a
or nor epropprtiduevér bige @@ iorgmede ehnitiig bemerageict i on

of the §H&f§&¥%ﬂ@%dEH"lAEHéaué£@8nC&¥WEHé'QEﬂEpus medium into

15 the compartment.

2. A cartridge (1) as claimed in claim 1 wherein the means
| for controlling dilution delays dilution of at least a
pFoportion of the one or more liquid beverage
20 ingredients on introduction of the agueous medium into
the compartment.
| | !
3. A cartridge (1) as claimed in claim 1 or claim 2
wherein, in use, an aqueous medium flow path is
25 established from the inlet to the outlet, the means for
delaying dilution comprising a partition (100) which
hindéfs entry of at least a proportion of the one or
more liéﬁid beverage ingredients into the équeous
medium flow path.

30



3. Acartridge (1) as clainmed in claim1 or claim?2
wherein, in use, an aqueous nmediumflow path is 25
established fromthe inlet to the outlet, the neans

for delaying dilution conprising a partition (100) LLOYD WISE
Whividoodldelslgr s entry of at |east a proporti onpgﬁ/(ﬁzﬂ&/ooom
one or nore.l-iquid beverage,i ngredients into €
aqueous nediumflow path. 30 LLOYD WSE WO

2004/ 065258 PCT/ GB2004/ 000276 71 4. A cartridge (1)

‘as clainmed in claim3 wherein the partition (100)

conpri ses one or nore apertures (103) for

controllably releasing the at |east a proportion of

t hé .oneAoranrigidel i davenleiage ingrlkditent shenéin tthe 5
aqueous ' I ath. 5 A cartridge (1) as

clqai rredpfg%g#f%qx{m (gw\%,{ge%%?pﬁ 3 Sﬁron%p%lf t"gbrrg_s a%’ Tﬁ%‘irea?r e'(1°3)
‘provi defior 1¢prirodlebity rielgpasihy tlse cdilerati a prypafion of
cl ai s 0 LN partition conpri.ses a,
cup-shag}é% ?rrgenbo\gpg{oﬁgv}% %gn.%egﬁ‘g?lg?mlu g‘rrwp%(i 16737s into the

qdi r ect eddegeys fegiiumhélovagagbus nmedi um fl ow path. 15

7. A cartridge (1) as claimed in .claim®6 wherein the.

cup- shaped nmenber is annular. - 8. A cartridge (1) as
cl &i-nmed”i predwiidges (3) a4 ail@ifedhin edtrnione whenwire four

aper t Ur g5o4d0s anespr o dodyabgr 20 near a base of
9. ]

t he cup-shaped nenber. cartridge (1) as clained
in claim8 wherein the at |east a proportion of the

iguid Rpe N di . e - er
10188) e R U PR TRkl L e e RIREHls (RS
apert ur@%e?(qﬂgs)t%en paskltiny campnises dyeuptphaped |rsmped

i clai Badi i IrLlReh oD (180 RPEL- JBRE Lk SPAE GG e

froma bottomof the cartri dge,
aqueous medium flow path.

15 7. A cartridge (1) as claimed in ¢laim 6 wherein the cup-

shaped member is annular.

8. A cartridge (1) as claimed in claim 6 or claim 7
wherein one or more apertures (103) are provided at or

20 : near a base of the cup-shaped member.

9. A cartridge (1) as claimed in claim 8 wherein the at
least a proportion of the liquid beverage ingredients
in the cup-shaped member (100) drain by gravity through

25 the one or more apertures (103) in use.

10. A cartridge (1) as claimed in claim 9 wherein the cup-
shaped member is spaced from a bottom of the cartridge,
such that the aqueous medium flow path passes between

30 the cup-shaped member and the bottom of the cartridge.



such that the aqueous nedi um fl ow path passes between
30 the cup-shaped nenber and the bottom . of the LLOYD WISE
cartridge. LLOYD WSE WO 2004/ 065258
PCT/ GB2004/ 000276 72 11. A cartridge (1) as clained
i n wo aoamestsswherein the at | east a proporti ogcg)‘c#g&gmom
liquid beverage ‘i'ngredients 7tn the cup-shaped nenber
(100) drain by gravity through the one or nore
apertures (103) in use vertically 5 downwards into the
aqueous nedium flow path. 12. A cartridge (1) as
clainmed in any of claims 6 to 11 conprising an inner
menber (3) and an outer menber (2), wherein the inner
nerder BofpFicidge He) cap-clwiped 10 oiaiverl0 §Berdin the at
cartri dges (=Y b Qf. ¢l ai 12 further
conpri si_ng%neé;rgcgg?t%?%ﬁit%ge ghjelé%@&%\{e &9bevie Ié% l,ents
wher ei n1Bafkler rdrehaped presthesi 1§00 hedjadin by ghavify through
bever agens O5AY IhehoRl APSLLMES (189) 4 e adueous,,
medi um fl ow path. 14. A cartridge as clarmed Tnh ctaim
33 as JEPEMERIRS dRtocths maueowsenedinn Hd owpeatlir e
(128) is delimted by an 20 interface between the
inner nenber and the outer nenber. 15. A cartridge as
cl dmed?i FREtEidae1dbrae | Hiadmed furateof cdapns sé g At
| east 0BGmpIH Btho Bd) 4 ' d 5 or

b o 1hdr R (?)eta%gi jaét oggér member (2),

generating a pressure reduction o

bever agBReXfidt &5\, 1PReT Seemberr CoPRF 4t the Fepsthapral
1@ir inleémbeci ncorporated into the beverage as a

plurality of small bubbles. LLOYD WSE WO 2004/ 065258

PCT/ GB2004/ 000276 73

13. A cartridge as claimed in any of claims 3 to 12 further
comprising means for producing a jet of the beverage,
wherein said means for producing the jet of the

15 beverage comprises an aperture (128) in the aqueous

medium flow path.

14. A cartridge as claimed in claim 13 as dependent on
claim 11 wherein the aperture (128) is delimited by an
) /
20 inter:ace between the inner member and the outer

member.

15. A cartridge as claimed in claim 13 or claim 14 further
comprising at least one inlet (71) for air and means
25 for,generating a pressure reduction of the jet of
beverage, whereby, in use, air from the at least one
air inlet is incorporated into the beverage as a

plurality of small bubbles.



16. A cartridge (1) as clainmed in claim15 wherein the

- at

| east one air inlet (71) is provided in the inner
menber downstream of the aperture (128). 5 17. A

LLOYD WISE

cartridge (1) as clainmed in claim 16 wherein the at

| e @ 2094652881 i nl et (71) and neans for produciPOYGB2004/000276
pressure reduction in the jefl3of beverage produces a
foam ng of the one or. nore |iquid beverage

ingredients of greater than 40% 10 18. A cartridge

(1) as claimed in claim17 wherein the foamng is
greater than 70% 19. A cartridge (1) as claimed in

any, pre i 15 wherein the cartridge is

di scl:g)sha%p;(gg.qgﬁg&g%n?l&r £Fi Gy lé’scgf“a‘f‘njeﬁi Yhergay the at
pr ecedi nkpasitapne aderieilett Iomptﬂselprafeﬂ@@d BN 1 hRBET

cartr ags Py aeng %ﬁre‘r%%‘dg?'n%? £8P 2l m

wherei n the outer manber and/ or i nner menber |s for med

menber

Qy 19 eqf i.9p. ppyl d

gartridge (1

clainmed’in any ece Ef%}rilﬁ% WhePeFHY thfe e&&FE the at
bever agéelaﬁgrememr llsalat (:'ﬂ:rl)cemﬁr ﬁé@ﬁ’elﬁd}ulpd;oghhkng a

conposi S aimed in claim

22 V\hergrﬁgtsﬁgg’ %u%g%%én ed j|el ﬁ?ob‘?ﬁelrl?gt?oﬁf-'aii‘ﬁ%es a
bet ween IP8mang afD%het onal osotc»mbs llW[BéNei‘Ege74n§ﬂedﬁnts
cartridgg Glda@sr ¢ gghrrgg in claim23 wherein the

concentrated |iqui

contains 30%total solids- 5

195. A cartridge (1) as claimed in any of clainms 22 to

24 yher @i gathe;

gvt égtgpanlrr{e%ua gia:.m (?Lo7nt L0s

between 0.1 an 13% erein the
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19.

20

21.

22.

23.

foamlng is greater than 70%.

A cartridge (1) as claimed in any preceding claim

- wherein the cartridge is disc-shaped.

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

from polypropylene. _

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

wherein the outer member and/or inner member is formed

by injection moulding.

A cartridge (1) as claimed in any preceding claim
wherein'the liquid beverage ingredient isg a

concentrated liquid milk composition.

A cartridge (1) as claimed in claim 22 wherein the

concentrated liquid milk contains between 25 and 40%
total solids.
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26. A cartridge (1) as clained in any of clains 1 to
21 10 wherein the one or nore liquid beverage

i ngredi.ents are selected fromthe group of cocoa
solids, coffee, tea, sweeteners, cordials,
flavourings, al coholic beverages, flavoured mlKk,
fruit juices, squashes, sauces and desserts. 15 27._A
nmet hod of dispensing a beverage froma cartridge (1)
contai ning one or nore |iquid beverage ingredients
(200) during an operating cycle, conprising the steps
of passing. .an aqueous nedi um through the cartridge to

LLOYD WISE

'éﬁorn$aC%R§ﬂﬂd§§e(2® a9y lidimedoanotlami Ronkegrinntiee
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di spensing the foanmed beverage. 1nto a recep?ggf%f‘
and controlling the rate of dilution of said one or

28Dr ea b&ﬁz@&%‘ el N6y egd edlS rSHC hnt Qﬁ% $1&1LA3TRYDs o 24
beverage as spensed has a_congentration at tﬁe start

of 2‘5*“?%%pF@FaFPH@e%SEﬁt@ﬂoP-lB@f-MHIB@%m@%qsm%ﬂn 0.1
sol i gheq arek facconcentrati on at the end of the

operating cycle of between 1 and 15%total solids.

28. A nethod as clainmed in claim 27 wherein the

26oncencaritidye 3Q) ais tdiisledr EnOhny her QpQkaki A0Sy €
I s between and 35% totgL sol.i ds. AMENDED SHEET
LLOYP A S 95647 6%5s LpEEtE EEDRYRTAN0 APEreSienE axe

net heellestend dirvmdthe gAAIPLL2808bLr & 1Ldd)€ coffee, tea,

concgn ' at nd of _the.operating cycle' is

| appr%&%%%ﬁ%’l&@é ?g?%f’ ngﬁvgg_rlgg%o_a%q%gﬁﬁsdbggerages,
cl ai fRavduresd aildk28foeitc/jaiceR) shessher,t kaucksqahmd-
ingrgdi&nt. 4 s concentrated mlk. 31. A nethod as

claimed in claim27 wherein the concentration at the
start of the operating cycle is

27. A wmethod of dispensing a beverage from a cartridge (1)
containing one or more licquid beverage ingredients (200)
during an operating cyecle, comprising the steps of passing
an adqueous medium through the cartridge to form a beverage
by dilution of said one or more beverage ingredients,
foaming said beverage and dispensing the foamed beverage
into a receptacle, and controlling the rate of dilution of
said one or more beverage ingredients such that the foamed
beverage as dispensed has a concentration at the start of
the operating cycle of between‘30 and 70% total solide and
a concentration at the end of the operating cycle of
between 1 and 15% total solids.

28. A method as ;laimed in claim 27 wherein the concentration
at the start of the operating cycle is between 30 and 35%
total solids.

AMENDED SHEET



10 between 60 and 70%total solids. 32. A nethod as
claimed in claim31 wherein the concentration at the
end of the.operating cycle is between 12 and 15%

total solids. 15 33. A nmethod as clained in claim31
or voo zosvedsswherein the [iquid ingredient comrtaiGBN04/000276
cocoa solids. 34, A method agclained in claim?27

wherei'n the 20 concentration at the start of the
operating cycle is between 40 and 70% total solids.

35. A nethod as clainmed in claim34 wherein the
concentration at the end of the operating cycle is 25
betmeen 1l a (g@btohg solids. 36. A nethod as clai ned

i n2cr alﬁw%ﬁq'b? HEediier SLALTE P "Tl'ﬁexfﬁlla FAYr edi ent

|b s cont adnllf‘ilsemﬁfaft&%n 320 e eﬁfwsfha@le WpedatPRESEVELA is
everage froma cartr tai ning one or nore

li qui d BEREPHY®Y é@?g‘rﬂ%}iﬁ@iﬁﬁ% SE WD 2004/ 065258
PCT/GBZOO4/000276 76 (200) during an operating cycle,

{Bagh Re T 49 B8+ TR TRoFhAam ook GiaguoBy o0 g the

of sai dlbgeidrimgedibeyeragencagt eatientng 1kand
di spensing the beverage into 5 a receptacle, wherein
the one or nore liquid beverage ingredients is foaned
on 3di. s penset had as aflhbomedf :JmetWae‘n 220nerdih56fe 380 A -
nmet hod as cl erei.n the one_or
I Pt T A R S e
‘1bet weenb&Oweerd 6000 39% tAtmdt hotlids. clained in claim
37 or claim38 wherein the one or nore liquid
beverage. ingredients includes one or 15 nore of
co@@enthameﬁhcm lde, cdeited iandledwodl sdlemtsn the

concentration at the end of the operating cycle is

between 12 and 15% total solids.

LLOYD WISE

15
. 33. A method as claimed in claim 31 or claim 32 wherein the

liquid ingredient contains cocoa solids.

34. A method as claimed in claim 27 wherein the
|
20 concentratlon at the start of the operating cycle is
between 40 and 70% total solids.
35. A method as claimed in claim 34 wherein the
concentration at the end of the operating cycle is

25 between 1 and 2% total solids.

36. A meﬁhod as claimed in claim 34 or claim 35 wherein the

liquid ingredient is contains coffee.

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

containing one or more liquid beverage ingredients



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

clains 27 to 39. 20 41. A nethod of manufacturing a1 0YD WISE

cartridge (1) for dispensation of a beverage

conprising the steps of: a. manufacturing a plurality

of wauz0e4/0683sfbers (2) conprising at | east a fi PeT/GBYOL000276
of outer nenber .and a second type of outer nenber .
having differing shape 25 or configurations; b.
manufacturing a plurality of inner nenbers (3)

conprising at least a first type of inner nmenber and

a second type of inner nenber having differing shape

or confi%%rat'ons; 30

outer né

C. stqring said pluralijt f
0 SuFiB5, 3R PP APINEHEL 5 COTPEVE- I dihe WbePe

2004/ 0662 58 54 HgCBA0O LN fR dTvim thrdirfheehé NEaPiEi dRfe to
the first txf of outer nenber or _the second type of '

out er nmEAHRr

FrEfR Y ghdmtionopt fRidePRRefbdreEe 6.

sel ect i pgvereyedfinghedients, aypedoépdrliely BREDBEVOFade into
t he second type RL i nner menber fromthe phurallt of
. h

3 nner nBnbRT

KT HMFREREnE P EE L AdRTD age

to the seyesediemhtsotbefodiitbon GisPende tonaekatBdel Hetween
wi.t hin e uter nmenber; 10 g. filling the outer
%\Ft??“gﬁé:'%

menber

I more beverage ingredients (200)

selected froma plurality of beverage ingredients;

ang8

th
1d urt her 1tgunit itsiviegrage ingredients are foamed to a ratio

15

20

25

30

39.

40.

41.

h. | th t enber |, wi lid to f
oabt PTG =15 oB31R0 R o £ Thamsam Rl G oF more

between 70 and 100%.

A method as claimed in claim 37 or claim 38 wherein the
one or more liquid beverage. ingredients includes one or

more of concentrated milk, coffee and cocoa solids.

A beverage as produced by the method of any of claims
27 to 39.

A method of manufacturing a cartridge (1) for

dispensation of a beverage comprising the steps of:

a. manufacturing a plurality of outer members (2)
comprising at least a first type of outer member and
a second type of outer member having differing shape
or configurations;

b. manufacturing a plurality of inner membefs (3)
comprising at least a first type of inner member and
a second type of inner member ha#ing differing shape

- or configurations; |
c. storing said plurality of outer members and said

inner members;



step b.. of joining a filter nmenber (4) to the first

type and/or second. type of inner nmenmber (3). 20 43. A

nethod as clainmed in claim41l or claim42 wherein the LLOYDWISE

first type of outer nmenber (2) is suitable for :

COMcond/iegess 0ast, and ground beverage ingredi epEfcRio04a000276
~the . like. 25 44. A nethod as7clainmed in any of clains-

41 to'43 wherein the 'second type of outer menber (2)

is suitable for. containing soluble or Iiquid beverage

ingredients or the like. 30 45. A nethod as cl ai ned

in any of clainms 41 to 44 wherein the first type of

i nner nmenber (3) is suitable for LLOYD WSE WO

2004/ 0682581 petinBPoe4ri0bRT Eizst tibe @f yterasenaen or

round bevgeage-ddeor e8t S

?net hod as cl ai- rredﬂal;ﬁc?gﬁysgfoc | ai ‘#Eﬁﬁiit%ﬁo“}a'%\%w ﬁlural*sty of

t he secon&uf?’ﬁ)é“%‘fbeirﬁmer menber (3) is suitable for

filteri 8gge0astirdénar eynéh@eﬁfﬁfs%ge Q%§Qn§1‘%tzsmgﬂﬂer or
the like and for entraining a plurality of air

Subbl es i Ahet $REWSS f¥REeBE bW@rrag‘émbTO m Aheephvdabity of
clained i mnﬁéﬂlrﬁenﬂ-}ér@r claim46 wherein the first and
second ype. of . i nner nember (3) conprise a frame (41)
havi ng &° FPPiQiniRy) thpspetecte éF‘éBEo‘FP“% tonbeeselerted

perlpherabutéfndéﬁﬁkrogubﬁetﬂéfﬂH%ekstEHHf”ﬂ@e@ltkgntgﬁ%
sel ect ed tgFe of outer menber by wel ding. 15 .

met hod as MEFOSF icl ai m 47 wherein the second type

‘100f i nneg. EeUbRIg e 6&8@:&!:&@&&6&@&(&@ 0 mcREOHBGEAlhe
a jet of the bever neans _conprises an

ag
aperture A% agaof’ REIFATRIpEF R h RAvTRAREY afid
20 an out betexdgd Hageadlieéhtke.and

h. sealing the outer member with.a 1lid (5) to form the
cartridge.

15
. 42. A method as claimed in claim 41 further comprising in
step b. of joining a filter member (4) to the flrst
type and/or second . type of inner member (3).
i . |
20 43. A method as claimed in claim 41 or claim 42 wherein the
f’izl'st type of outer member (2) is suitable for

containing roast and ground beverage ingredients or the
like.

25 44, 1A me,thod as claimed in any of claims 41 to 43 wherein
the’ second type of outer member (2) is suitable for.

containing goluble or liquid beverage ingredients or
the like.

30 45. A method as claimed in any of claims 41 to 44 wherein

the first type of inner member (3) is suitable for



49. A nethod as clainmed in any of clains 41 to 48
further conprising manufacturing and storing a third LLOYD WISE
type of inner nenber (3). 25 50. A nmethod as cl ai ned

in claim49 wherein the third type of inner nenber is
Swybahllspesheyr di spensi ng sol ubl e beverage i nGreRiESHkB00176
and the like. LLOYD WSE W382004/065258

PCT/ GB2004/ 000276 79 51. A nethod as clained in any

of clainms 41 to-50 further conprising manufacturing

and storing a fourth type of inner menber (3). 5 52.
A nethod as clainmed in claimb51 wherein the fourth
type of _inner menber (3) is suitable for dispensing a

|i qui d E1BEGEI Y%y 2D efaiingnBevaEags Kegrsdients and the
nmet hod 13kecl aimed. in any of clains 49 to 52 wherein

10 the third or fourth type of inner nmenber (3)

conprises a skirt,(80) surrounding an outlet, the
skig! QOWBEhSA Mk ¥1a4RBE'iLXrENSE0R14AdI AatbNgsabherein
upper rim (91) which engages, on assenbly of the,
Scartri &4, s8R e af i HPTormeaPrEn (3) £ syitehke for

sel ect ed1t¥pendfrqidtebnd 1o BRI SEvEZIgd qﬁgﬁ_@eniénts and the
snap-fi_t _arrangenment for conjoining t%e "third or _
fourt h X ¥FedBf T EPERRHBERS o PLERRL &Y &ft &drt fpeblgs in
out er meEbeispdtsedbetaridd dge system for dispensing a
plurality of 20 beverages conprising: a. ,a plurality

of outer nmenbers (3) conprising at least a first type

10 0f47 ouremethod eds aldifedenDrd aliypes odr <UHiT 46EWREFfein the

having differi shape_or confiqurations;, 25 b. .
a, pl ur aflqlrtgy o é]i fiver na%eer%fo(lff’gﬁo e n(&%af:oi“g’é’seie a
a firstirhppe (6f) itavengnenbiciteand4d degmoikd yherefipon, and

- wherein a peripheral rim (51) of the frame is .conjoined

to the selected type of outer member by welding.

48. A method as claimed in claim 47 wherein the second type
of inner member (3) comprises means (70) for producing
a jet of the beverage, which means comprises an .
aperture in a beverage flow path between an inlet and

an outlet of the cartridge.

49. A method as claimed in any of claims 41 to 48 further
comprising manufacturing and storing a third type of

inner member (3).

50. A method as claimed in claim 49 wherein the third type
of inner member is suitable for dispensing soluble

beverage ingredients and the like.



i nner menber having differing shape or

configurations; c. a plurality of beverage ingredients

(200); and, 30 d. at least one lid (5) to seal the LLOYD WISE
cartridge; LLOYD WSE WD 2004/ 065258

Zﬁ%oﬁgt%@?&% 002,?6 80  wherein each cartri dﬁﬁrg&%ﬂéoﬁﬁo%m_ o

er, an inner nﬁﬁber, one or
beverage ingredients and a 1d. 5 55. Acartridge
systemas clainmed in claimb54 wherein each cartridge
further conprises a filter (4). 56. A cartridge system
as clained in claim54 or claim55 wherein the first
type of outer nmenber (3) is suitable 10 for

coslai M ngeteas hsadlhigledUne by esAQa aingr £0i @tsd @hrther
the like. 57. A cartrjdge systemas clainmed in anyé- of
¢l ai ms SR HE Wfé‘f%é‘\ UERBI SRRSO FAYHE Bf PRy type of
menber {3exr snewibeatd)e 15 for containing soluble or
liquid beverage ingredients or the like. 58. A
cartridge systemas clainmed in any of clainms 54 to 57
swheeei M tiecHdd ab Eyitned ihNBRE i D&hetd)n i thes YiduaBhetype

20 for filtering roast _and ground beverage ingredients |
and thcéé I FRET g@'.nb% c‘é’?t Fﬁgﬁglg%@teerﬁoésgb?%‘?wgi g liquid
any of lbdearmyeb4ngpedientehenai thé leixeecond type of

i nner menber (3) is suitable 25 for filtering roast

-and ground beverage ingredients and the |ike and -

CORPL i Sk Inatdats asntI@imkdngnaapy UsBldliag mef 49 atd Saukibkeesin

A n the di nsed beyer age. 60. cartrid syst.em as - |
%1 ai rredgjl‘ief]q%lnl}%of)rc %Lfrqrr:gl gp?o"é@% \Wﬁgg‘?f n(q:‘t)hé"omprlses
first amdslsietondol ypermfundhngr amesdidret( 3xhe ceitiyd se a

frame (é&pﬂas\ﬁinggag J}lgetre [ax(:é;xs:gciar? p&%sdh%%nc.)r{? é@l’ %%per rim
(91) ‘which engages, 6n assembly of the cartridge, a co-
. operating formatioh,(lQ) of the selected type of oﬁter

15 . member (2) to form a snap-fit arrangement for
cénjoining the 'third or fourth type of inner member to

the selected type of outer member.

" 54. A, cartridge system for dispehsing a plurality of
20 beverages comprising:
a.a plﬁrality of outer members (3) comprising at least
a first type of outer member and a second type of
outer member having differing shape or
configurations;
25 ' b. a,'plurality of inner members (2) comprising at least
a Ifirst type of inner member and a second type of
..j"Lnner__ Imember having differing shape or
con'figurations :
c. a plurality of beverage ingredients (200); and

30 d..at least one lid (5) to seal the cartridge;



WD 2004/ 065258 PCT/ GB2004/ 000276 81 thereupon, and

wherein a peripheral rim(51) of the frame is

conjoined to the selected type of outer nenber by LLOYD WISE

wel ding. 5 61. A cartridge systemas clained in claim

59 60 wherein the second type of i
W%rm&u%ggcorrprl ses neans {70) for produci

of the beverage, which neans conprises an aperture in

a beverage flow path between an inlet and an outlet

of the cartridge. 10 62. A cartridge system as cl ai ned

in any of clainms 54 to 61 further conprising a third

type of inner menber (3). 63. A cartridge system as

cl ai nednhareihaieEtBanMmdge d:dstﬁpr‘h&etshlaﬁdow@e nfmbe@Nean

merber {fed feaHLLa0LE Lor o dlspenstag 1%'9%‘%%%%6“ 2

n]g(?lgG?Zg?MOQOZ%

bever agé | ngr €arent s an&rtﬂgr?
systen1hsicla|ned in any of clains 54 to 63 further
conprising a fourth type of inner nenber (3). 20 65.

A cartridge systemas clained in claim64 wherein the

5f oebt h A ype:t@ﬁd'ganszysﬂmn‘aer cl&)mdds iswiclabhes4 ofherein each

di spensi L i.d bevera g; i ngre d the |ike.
éélg:ar dlgl B P RSy eLa i¢9, rrgd‘i@ aﬁg

25 66. dge system s of clains
62 to 65 wherein the third or fourth type of inner

ou?Fer A arﬂ?ﬁﬁpglgggié% 3§|£1a£m 3 f%”% oundél“% ﬁﬁ?i? 55

e sk risi Ag an- upper - ext ensi on
havi ng V&hﬁnmperthm fnrs(ml:)rpwhoﬁ rpte:regagembeon (s signipy table

..10‘:”c the £ thJn@Q%nug? Cx%a%g qugr%{) xﬂ'xgl E)g %nlsr(r%rge)dflg}lts or

the sel ected type out er er to
ar r angefantliker conj oi ni ng LLOYD W SE MD 2004/065258
PCT/ GB2004/ 000276 82 the third or fourth type of

i nner menber to the
57. A cartridge system as claimed in any of claims 54 to 56

wherein the second type of outer member (3) is suitable

15 for containing soluble or ligquid beverage ingredients

or the like.

58. A cartridge system as claimed in any of claims 54 to 57
wherein the first type of inner member (3) is suitable

20 for filtering roast and ground beverage ingredients and
the like.

59. A cartridge system as claimed in any of claims 54 to 58
wherein the second type of inner member (3) is suitable

25 for filtering roast and ground beverage ingredients and

the like and comprises means entraining a plurality of

air bubbles in the dispensed beverage.

- 60. A cartridge system as claimed in any.of claims 54 to 59
30 wherein the first and second type of inner member (3)

comprise a frame (41) having a filter (4) disposed



sel ected type of outer nenber. 67. A nethod of

preparing a beverage conprising the steps 5 of: a) LLOYD WISE

inserting a first beverage cartridge (1) containing
one or nore beverage ingredients (200) into a

sl

AGePLepar ati on machine (201) ; 10 b) 09@1‘/@%405‘4%30276

beverage preparation maghine to.. pass an aqueou

medi um t hrough the first beverage cartridge. to
di spense a first portion of said beverage into a
receptacle; c¢) inserting a second beverage cartridge

(1)

(200)

15 containing one or nore beverage ingredients
into the beverage preparation nmachine; "and d)

oper at i Frpnshipobevardgihquedpasn apeviphexehi némt t6lpafstha
aqueousffgﬁy qg?&Qﬁi?%HE&ly% %ﬁ%ogéhﬁgﬁegﬁggﬁgggfcPuter membex

cartridge to

I Spense a secon al

bever agey iwgldinte receptacle; characterised in that

one of the first or second beverage cartridges

contains a liquid dairy-based ingredient. 25 68. A
Smefhod Ascaritzidnd systadmiam 6Faivhet dim cdrémoso tdre claim 60

first QneRAANdnDeNEIA0e (Ll oL d%%%r rbhbERN A N300 oo

ingredient for formng a

ewed portion. o ever age.

30 69. Meanst H3A) afox|rtadging &l M7 tbe béwerae8 which

83

- furth ISi ' r Vi first .
 bover ags ROV Hr S v 3588y Bt S Mok e3n A i sae
car?ehwe§8 1) inkgtorsmd asepetirf fe theconrtbisigerage

1ocartridge (1).

15

20

25

30

62.

63.

64.

65.

66.

A cartridge system as claimed in any of claims 54 to 61

further comprising a third type of inner member (3).

A cartridge system as claimed in claim 62 wherein the
third type of inner member (3) is suitable for

dispensing soluble beverage ingredients and the like.

A cartridge system as claimed in any of claims 54 to 63

further comprising a fourth type of inner member (3).

A cartridge system as claimed in claim 64 wherein the
fourth type of inner member (3) is suitable for

dispensing a liquid beverage ingredients and the like.

A cartridge system as claimed in any of claims 62 to 65
whergin the third or fourth type of inner member (3)

comprisgg a skirt (80) surrounding an outlet, the skirt
coﬁpriéing an .upper extension (81) having an upper rim
(1) which engages, on assembly of the cartridge, a co-
operating formation (19) of the selected type of outer

member to form a snap-fit arrangement for conjoining



70. A nethod "as clained in any of clainms 67 to 69
wherein 5 the beverage ingredient in the first or

second beverage cartridge is roast and ground cof f eetLOYD WISE
71. A nethod as clained in any of clains 67 to 69 .

wher ei e beverage ingredient in the first_or

sel ;8&8&6)3%/25% age 10 cartri dgg2| i s | eaf - based tEal/CH204/0R0276
nmethod as clained in any of cClainms 67 to 69 wherein

t he- beverage ingredient in the first or second

beverage cartridge is a liquid coffee ingredient. 15

73: A nmethod as clained in any of clains 67 to 69
wherein the liquid dairy-based ingredient is a
concentist etirdabt YEdaAsed tppe e tinnk® démbdy RS ked as

clained i.n claim73 erein the concentrated

dai ry- b%&&&gsaoaﬁ%? c?{ O&‘Eﬁfeﬂ?‘fﬂ%ﬁ%d liquid nilk. 75,

A nethod as clained in claim74 wherein the 25
copngentr at Liguid mlk contai ns between 25, and_ 40%
oBIr " RieBonl ' e dhant o B P Shadey COROE Sir 1o stepe

swher ei roft:he  concentrated liquid milk contains 30%
total solids 30 LLOYD W SE, WD 2004/ 065258

PCT/ GB2004/ 6‘6027%“%‘%55‘3*7‘? aAE ThRFVES 28F aF A 99 Carly

of clainms 73 to Zéntdiarieignonéher asreecbieirat &gk |imytedients

m |k contains be%yﬁﬁn.gk; ang 12% fat. 5 78. A nethod
as claimed in any®or’ craicng 73T 9Py PrGPRhyon machine

- conprising the s{eplof foami ng the one or nore liquid
YIS 0 S S A9, ) BB LT, i
preparati on machtaepd<0En hgueogs megdismf throwgteithendgiast
beverage cartridge;to.dispense a first
portion of said beverage into a receptacle;
c) inserting é second beverage cartridge (1)

15 containing one or more beverage ingredients .
(200) into the beverage preparation machine;
and

d) operating the beverage prepafation machine to
passe an aqueous medium through the second

20 ' beverage cartridge to dispense a second

' portion of said beverage into'the receptacle;
characterised in that one of the first or second
beverage cartridges contains a liquid dairy-based
ingredient.

25

68. A method as claimed in claim 67 wherein one of the
first or second beverage cartridges (1) contains an

 ingredient for forming a brewed portion of a beverage.

30 69. A method as claimed in claim 67 or claim 68 further

comprising the step of removing the first beverage



10

15

20

25
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range of beverage cartridges (1) and neans for passing

an aqueous nedi um t hrough said beverage cartridges, a LLOYDWISE

first beverage cartridge (1) containing one or nore
beverage. ingredients (200) for preparing a first .15

PQL! ai d beverage, and a second bever
C§$§EI 8gﬁ?€) cont ai ni ng ongs;0r nore beveragggﬁK“nm“mmnn

i ngredients (200) for preparing a second portion of
sai d beverage, characterised in that one of the first
or second beverage. cartridges contains a liquid dairy-
20 based i ngredient.

cartridge (1) before inserting the second beverage

cartridge (1).

70. A method as claimed in any of claims 67 to 69 wherein
the beverage ingredient in the first or second beverage

cartridge is roast and ground coffee.

71. A method as claimed in any of claims 67 to 69 wherein
_the beverage ingredient in the first or second beverage-

cartridge is leaf-based tea.

72. A method as claimed in any of claims 67 to 69 wherein
the beverage ingredient in the first or second beverage

cartridge is a liquid coffee ingredient.

73. A.method as claimed in any of claims 67 to 69 wherein
the liquid dairy-based ingredient is a concentrated
dairy-based product.

|

74. A method as claimed in claim 73 wherein the
qoqcentrated dairy-based product is concentrated liquid
milk.

75. A method as claimed in claim 74 wherein the
concentrated liquid milk cohtains between 25 and 40%
total solids.

76. A method as claimed in claim 75 wherein the

concentrated liquid milk contains 30% total solids.
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77. A method as claimed in any of claims 73 to 76 wherein

the concentrated liquid milk contains between 0.1 and
12% fat. '

78. A method as claimed in any of claims 73 to 77 further
comprising the step of foaming the one or more liquid

dairy-based ingredients during dispensation.

79. A beverage preparation system comprising a beverage
preparation machine (201) having means for receiving a
range of beverage cartridges (1) and means for passing
an agqueous medium through said beverage cartridges, a
first beverage cartridge (1) containing one or more
beverage ingredients (200) for preparing a first
portion of said beverage, and a second beverage
cartridge (1) containing one or more beverage
ingredients (200) for preparing a second portion of
said beverage, characterised in that one of the first
or second beverage cartridges contains a iiquid dairy-

based ingredient.



