10

15

20

25

30

WD 2004/ 065259 PCT/ GB2004/ 000279 CARTRI DGE AND METHOD
FOR THE PREPARATI ON OF BEVERAGES The present invention
WO edoaers4 0 a cartridge and nethod for the prREEGER208/000279
of beverages and, in particular, using 5 seal ed
cartridges which are formed from substantially air-
and water-inperneable nmaterials and which contain one
or nore ingredients for the preparation of beverages.
It has previously been proposed to seal beverage
preparation ingredients in individual air-inperneable
10cRREKAOES - ANO MEXAOD| BoR CBiik I PRIGBARRTIORPSHE| BEVERAGES
contai ning _conpacted ground collee are Known fTor use
in certain coffee preparation nmachines which are
gengﬁé'#¥eggﬁgeg SEEESESQe% ggghkgeg'cgg &gage and method
productton o cott ee using s pr éparati on~machines
forheheoptepacatiohdge bevepkaged wnda 1h beewinglemanmpetng
and _hot water is passed though the cartrjidge at _
Se?é?ﬁt?9€F§l§9§ﬁ wﬁégguﬁé§,fPﬁ@?@b§r@wt?aéﬁgﬁﬁtﬂﬁély air-
anfl QABELC: pRETRE0BSLLEHENE ST EAR {HeH eURE G0 fae be
produce the coffee beverage. Typically, such machines
mogpeinpeediecnt pr éesurbeoprgpreaseionhafi Bexete§ePa. The

20 ggegaration.naczin s of the té e descr'bﬁd hage to
dat 8°bd8R PFEIAPTTely EXBeREPIRSEI nER 88%%0 eNts 2gf
préperapcbhnengsdéhenas theinat €fdpyipsiandmpeansabiust

be able to wthstand the high pressures. In o
PaNRILS8 786  t BERBPL S, dedEETbEdes ehr EpPEYéSFoFoRkaingpy

cog s0aL fé?Buﬂé 98¥§é§9§g§$E%%@3?gS§a§gé %giéﬁgEgﬁﬁuESffee

nera in the range wever,
préheracaonr ndgeinesdebighedrtogenseal hyatbevedadespresso”

eparati gon chine for the_co rcial ,or industria
maRBrREE - anti E1S; BFAERGBTGReR ponSl £6° VEADH, ChREPe
préfARLASoA heEHE heFeRhe30ofpEcacsat i igaeikop1thed in a
preparation of beverages wherein the cartridges and

breeibe ageapreparnti bAt nuehehelareagaedabheughnting cartridge

atzggfé9§ég§3 ﬁ§§£6§§885ﬁ989?79hereby extracting the

aromatic coffee constituents from the ground coffee to

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

In WO01/58786 there is described a cartridge for the
preparation of beverages which operates at a pressure
generally in the range 0.7 to 2.0 x 10° Pa. However, the
cartridge is designed for use in a beverage preparation
machine for the commercial or industrial market and is
relatively expensive. Hence, there remains a requirement
for a cartridge for the preparation of beverages wherein the

cartridges and beverage preparation machine are suitable, in
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2 particular, for the donestic market in terns of

cost, performance and reliability. It is known to
w@e@niogesdai ry- based beverage i ngredients in PCT/GB2004/000279

cartridges in the formof & powder or other dehydrated

5 form However, consuners consistently indicate that

the use of such powdered dairy-based products

adversely affects the taste, colour and texture of

the final beverage. In addition, powdered dairy

products cannot be used to produce an authentic

pavokinlaf | oftdy ¥hd kakased: & aamias: desi ¢ &g dYodO-oat

consuners for cappucci no-style beverages. A nunber of

Pl RFBRyec o r dphr e} ab ity nes provi de a st eam wand or
simitar; rot.hi . antity of mlk. However,

“the "~ addi ?}F %%Wrgf@# Frgelr%lecgem Weirt i%aﬁeeda&%v‘?lf%gecoﬁg%?dlents

in heamachiges andheqibfmesof AMBRMEIdONoMeneiat i dhydrated
steam__Qperation of the 15 steam wand nust be done

Eordhual TS ERF r SR TEe Tk g ertentoly bendies sthat he use
oRUidH PowddNEE 8301 igﬂi&!ﬁg@st |5, 1
potentﬁg?vfor thejgéﬁ;j%§$§to e LHT#E%§%%§$¥K§§%?ﬁ§S the
Cagtteym Bl it asshpemnte off the nbickd Indeveuradeer I he
NSUrer keep,.a _supply, of mlk avail abl e separate
SO 20 RS e hi Fa i BT Ggembi: e Jesbait produce
ari racererani € Aia ity oty MilNe HRERT daknl MY el SN by
suitable for the formation of a beverage product. The

ST DBt AGPIPIEIRE S hdeviegiagesxarp neimbsire ot
R, e SR GRS,
simidetyr ifdge ' frashinged fher ejuanits tyeaft ndNk .packager, the
adgQRt;ainer achet or receptacle which contains one or |
more bever &GE © &ag‘df"’@ﬁgsl O SPIE Smérifte CO§és i iég. machine

g e ey gt feracion of e
steam wand must be done manually and requires experience to
be sucéessful. In addition, since steam is being used there
is the potential for the consumer to be burnt by either the
steam or hot components of the machine. Further, the
consumer must keep a supply of milk available separate from
the machine.

The cartridge of the present invention contains one or
more beverage ingredients suitable for the formation of a
beverage product. The liquid beverage product may be, for
example, one of coffee, tea, chocolate or a dairy-based
beverage including milk.

It will be understood that by the term “cartridge” as
used herein is meant any package, container, sachet or
receptacle which contains one or more beverage ingredients

in the manner described. The cartridge may be rigid, semi-

rigid or flexible.
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3 Advant ageously, the |iquid beverage ingredient
provi des a superior beverage in | ook, taste and nouth
wo e@h/oguapared to a beverage prepared from a pondse@d000279
product. The liquid beverage may al so be foaned by
the beverage preparation 5 machine to produce a
cappucci no-style froth. The cartridge containing the
i quid beverage ingredient may be used in the sane
beverage preparation machine as cartridges containing
sohbd or sol ubl e beverage ingredients. No separate
wa e p IS i f i
d i Rebaney Hént d
B N S il Fa i g e e
a supeniéorbepsoadelesn al oz t riakyes fard useutn tedkverrgrred
preparation mnmachine, _the cartridge.containin :
0 rbrE HRVRT R SF T G ST < AT T T FoTRE- T r oy - auid
bex?é%é%éﬁl 4¥Ys8i ke %I&lned\ﬂ&%rtﬂlm@ﬂﬂd}@ b eatat Son
wherein the one or nore 15 beverage ingredients is a,
madhjue dt e horoflate @ ngreRientino- R aF¥rigel Amycartridge
conprise an inlet, LN j u
oS 8  NETEAT (P HOE Lha At Gt et Fhr g oorar gg T
safé Bebevesagprepadiceenfnanhihe 4t quadtrifigesl apetaining
i ngredient. 20 Preferably, the |igquid chocol at
sol Hgredi eptupte BBREERTT ated e hetze Bf %%R%E%E?aygﬁd or
eba AUl | ows. £0r i rbar g8T e ¥obuFesnef rbgnengge to be
S %lspegégg% Tﬁirlﬁqtfd cho%olate ingredientgnay _
cgnhaforgnaalgr thaond08spetal the oPrasentrhenVFgbL g
chocol ate ingredient ma ontajn :
ST gE5TEL &l CEOLF GUOEThEr [ Ll & RoReT &t a0 e SRt ent  ny
ma€Bhhai ntabodhr99¥%igkotahtadhids. ofibeoki gurd bhuevkgte

~ingredient may be in_the formof a el . | .
1ng©edﬁ@35259n¢cW¢eagoéﬂrmeézﬁéom4SUngantlggﬁy air- and

water-impermeable materials, wherein the one or more

beverage ingredients is a liquid chocolate ingredient.

The cartridge may comprise an inlet for the
introduction of an aqueous medium into the cartridge and an
outlet for discharge of a beverage produced from the ligquid
chocolate ingredient.

Preferably, the liquid chocolate ingredient is
concentrated. The use of concentrated liquids allows for
larger volumes of beverage to be dispensed. The liquid
chocolate ingredient may contain greater than 40% total
solids. The liquid chocolate ingredient may contain between
70 and 95% total solids.

The liguid chocolate ingredient may contain about 90%
total solids.

The liquid chocolate ingredient may be in the form of a

gel.
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The liquid chocol ate ingredient may have a viscosity

of between 70 and 3900nPa at anbi ent tenperature. The
wor®enei2sy may be between 1700 and 3900nPa atPEmGB200H/000279

tenperature. Typically, thetliquid chocolate

i ngredient contains 5 cocoa solids. The liquid

chocol ate ingredient may contain between 50 and 80%

total cocoa solids. The liquid chocolate ingredient

may contain between 60 and 70%total cocoa solids.

Thi s aspect of the present invention also provides a

10 FRLNQG 0l 1diARERSLEG ?ng%&&éﬂ@ fE9Mhaveant (idgesity of
con alnlng one or nore liguid chocolate ingredients ,
pedtiebAg7aNnaaperabionga eychepienhptespagatheest €ps ghscosity

passi hg an aqueaous dium through the cartri

nakoPf AebETEFagd OBy A 36PBRbEr SEarE> ERE brharacile-
_Cho%ngﬁE‘élil r egicenti suianendbspansi nggtrbaidhtbevatades
into receptacle, wherein the one or nore liquid

cocheacebatidsi.nghediléaus di sharpheEa BRIESFAERs BEYbEPREEA™
t o and 1Q to 1. Th h ) f her CeRPEhSBolate
be?wsegtéB gpdp§§§iE&the%Oggéeggéga¥ﬁrg&%hgﬁg%ns o0
inpfrredueetf ear renth ith®chervenage, and0 7vketeicalt keckevel
of foamng is greater than 70% The |evel of foam ng
solddgeasured as the ratio of the volume of foam

Proq%g%da.?m%nﬁcﬁphﬁﬁppﬁgskﬁ% Qhiv@hRabnl iaqeicd phewetage a
i ngredient” Foam ng Is particularly advantageous for & |
nedibedensi g speveriages devkragec appucé 6% tandas qentalning
shakes. 25 _Another .aspect of, th r Nty L VEeNtiOR e ratin
o e PG RRRECh 1L DE AR VU Pbperaring
cyRiePaArRian BNt dthes od baisdgecc amt aiquistgsonedium
nore beverage ingredients and _being forned from £ P
theystharticaldar trikdgeai® Waier 4 Rpeetesn &Y fﬁjﬂdéé’%lﬁﬂs,o sat
wher ei h r i edi | 30
G 1 dTO Ry ReMRAGE ihg r&iify &h
oS i e e Rt D 30047 068 5¢ R C
bR ER2 A0 D0 X et acle, wherein the one or more liquid
chocolate ingredients is diluted by a ratio of between 2 to
1 and 10 to 1.

The method may further comprise the step of passing the
beverage through means to produce foaming of the beverage,
wherein the level of foaming is greater than 70%. The level
of foaming is measured as the ratio of the volume of foam
produced to the volume of the original liguid beverage
ingredient. Foaming is particularly advantageous for
dispensing beverages such as cappuccinos and milk shakes.

Another aspect of the present invention provides a
cartridge for use in a beverage preparation machine, the
cartridge containing one or more beverage ingredients and
being formed from substantially air- and water-impermeable

materials, wherein the one or more beverage ingredients 1s a

liquid milk ingredient.
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The cartridge may conprise an inlet for the

i ntroduction of an aqueous nediuminto the cartridge
wanw4mes2sout | et for discharge of a beverage prpdicse004/000279

fromthe liquid mlk ingredient. 5 The liquid mlk

i ngredi ent may be concentrated. The use of

concentrated liquids allows for |arger vol unes of

beverage to be di spensed. The liquid mlKk ingredient

may contain between 25 and 40% total solids. The

liquid mlk ingredient may contain 30%total solids.

10 Fhe Lhadidagi! kaingregdic-ept sRyihave dovi seesity of

bet ween 70 and~3900mPa at anbi ent tenperature. The
inttqdhdtﬁbhkOEngnedqeﬁpuﬁave@éﬁmaﬂﬁtﬁggﬁéeﬁaGFIléﬁﬁ and an

% fat. This,aspect -0 e ' ti a | Ui

R Sl R SR O
miG&r ihg@dgaieantaining one or nore liquid mlk

i ngredients during an operatin cycle, conprisi e
sth§eoﬁla§§§iw@1 1ga5§§&§nhegpg etﬁPBS§ﬁEFh§%%9 Eﬁe use
ofS?EBEEﬂQ?aE@df9&6b§d%?&§ﬂ%9§ by rdil b utienvef ugeisd ofone

more i quid ingredients, and dispensing the
belvevepageo2bei diiopansedepTael éiawher BilAkt RaggreientnBry

bevecageozDei Hiopenredepiic! &l 16D
CoBEeRoE 51 nd 6 18 1oThethEacey AHER il itk

inbirek 1keRgr ediyerbsceRy: besdicbytedsobyda.ratio of around
to 1. 25 The method may further conprise the ste %f
pasdheg liReidpavékag@ImrAdegh MBANSTE Br ddFCE S &AnOhg

e -he age, erei e ng is

b e R R Ee " Sasast ooLrS o stont
i nvahii angpidviddsk dngeadientgmafoconse inn be thiegesr g and
preparation machine, the 30 cartridge containing one

126r tRére beverage ingredients and being forned from

substanrt habkktalds rard piaisenti Apeereabne 2W3o provides a

2004/ 065259 PCT/ GB2004/ 000279 .
method of dispensing a beverage from a cartridge containing
one or more liquid milk ingredients during an operating
cycle, comprising the steps of passing an agueous medium
through the cartridge to form a beverage by dilution of said
one or more liquid ingredients, and dispensing the beverage
into a receptacle, wherein the one or more ligquid milk
ingredients is diluted by a ratio of between 1 to 1 and 6 to
1.

The one or more liquid milk ingredients may be diluted
by a ratio of around 3 to 1.

The method may further comprise the step of passing the
beverage through means to produce foaming of the beverage,
wherein the level of foaming is greater than 40%.

Another aspect of the present invention provides a
cartridge for use in a beverage preparation machine, the
cartridge containing one or more beverage ingredients and

being formed from substantially air- and water-impermeable
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6 materials, wherein the one or nore beverage
ingredients is a liquid coffee ingredient. The
W@ 200t063262 nmay conprise an inlet for the i ntrpdCBR@A/000279
of an aqueous nmediuminto the cartridge and an 5
outl et for discharge of a beverage produced fromthe
liquid coffee ingredient. The liquid coffee
i ngredi ent nmay be concentrated. The use of
concentrated liquids allows for |arger volunes of
beverage to be di spensed. The. quuid cof fee may
Qnt.ah 10, bet wee 0 d 70 S A d;
ma% FﬁeegﬁHWhergnPaEHébe %ee% ééE g%%? %ta ggﬁlgﬁgg 1e @
11§hedlEq&m@ecahbeeduegtedlent may- contaln sodi um
i carbonate. The coffee ingredient ont n between
0. 1 Thengazrtydsigg WeygRP™e5drEnP B &Qﬁm\é % 5?

intdH ﬁb@gggﬁﬁx 17 cenkaur Q%H&@%nlgté and éa@%&ﬁﬁge and an
wei ght sodi um bi carbonat e. l'iquid coffee

ouitAgte dicentisehargee oF aub@@@t@geopr0§é?ﬁéeﬁr¢@ &hg liquid
OnPa at .anbient tenperature. The viscosity may be
Co%%?ﬁeéﬁgfﬁd&ﬁ&tZOOOnPa at anbient tenperature. This

aspetie afiquha poeseet inavedikar abgyobpr ovindestaat2d. The
nmet hod of di spensing a beverage fron1§ cartrid e
usgoRLaicRPRGRtERE S6r LAGRd IS Glil@vEofPee PRgREdVETEes oF

be@%&%@% S %%eGQEE%%se@ych%e GQERN kS Bg rke sl ererehin

passi-ng an aqueous nedium through the cartridge to
betmemna4@emadag@/byoaﬁﬂuspdnd@f gaied Ligne docofdieg may

iquid, c ffee | gre spensi ng the 25
CE@%éPa YTES é 8@' §O%ﬁﬂeﬁgln%?he one or nore
l'i qli'hdz 1@@1@‘1@8 cldfﬁre%dllel@tr%dll%ndl Inafe doby ad rr &loidd uaf

between 10 to 1 and 100 to 1. The one or nore |iquid
biserfeasitiegr &dice 7os fpgy IBETegiiente fiopy CRNEEEF beftween 0.1

n%%%ﬁggé6%2}%%@%%3%%91%ﬂ¥%1%af@@n%@%4/QQQZ%%rtridge may
contain between 0.5 and 1.0% by weight sodium bicarbonate.

The liquid coffee ingredient may have a viscosity of
between 70 and 3900mPa at ambient temperature. The viscosity
may be between 70 and 2000mPa at ambient temperature.

This aspect of the present invention also provides a
method of dispensing a beverage from a cartridge containing
one or more ligquid coffee ingredients during an operating
cycle, comprising the steps of passing an aqueous medium
through the cartridge to form a beverage by dilution of said
one or more liquid coffee ingredients, and dispénsing the
beverage into a receptacle, wherein the one or more liguid
coffee ingredients is diluted by a ratio of between 10 to 1
and 100 to 1.

The one or more liquid coffee ingredients may be

diluted by a ratio of between 20 to 1 and 70 to 1.
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The method may further conprise the step of passing

the beverage through neans to produce foam ng of the
whewene® Wwherein the |level of foam ng is grRek/6B2004/000279

than 70% Anot her aspect of7 the present invention

provides a 5 cartridge for use in a beverage

preparati on machine, the cartridge containing one or

nore beverage ingredients and being forned from

substantially air- and water-inperneable nmaterials,

wherein the one or nore beverage ingredients is any

of 2, 80HR:nERYIG J 39€he£'ea@§£§genkhg seapbenapads18g the

bever age, sauce essert e cartrid é
bevenpgesEEranghnMeanéotOtpeoduner6§am@n9n06ft A hguesase:

anfBdiumbato the cartridae and gneaout! eh forodi schar ge

one or nore bever age

'nghﬁ@tﬁgksas%écEobfakhea§@é§éﬁt0ﬁnVBﬁtmbespmbv1des a
invention, the cartridge nmay conprise, an outer w%gr
Caaﬁﬁldgelﬁ@éruﬁénﬁéracBﬁYSFﬂéﬁ PERPaEEEABRY "RFFA Ehe

ca %E Teanat 1ﬁ1§ga8nglg aﬁgﬁggSgggkaggaXnB§eaﬁeﬁkge@nd
ilf |ntﬁ e

e ou er and the inner “nenber on
beaﬁgeﬁbbmedfftbm eabtthdgeal2® Fhe- canﬂrwdgernawpermeable

further conprise ans for _produc
nagevdfdge, WHrELE N 85 A Felhs "PEF bF%&ﬁgﬁﬁglP%Ee%H% tg is
an %fb%V%'b%Q)e GOURL Sescan @&pekbuied mitlke be\tﬁba@eed

| ow path. the cartiidge may further conprise at |east
bevpeaiosl, elsau2s fgr dgissedid neans for generating a

Pressure Lodyeton.of (Lie-sLel ab heverage: whe eby.

east one “air inlet
initRediRe e d i hoaqheohevmedgamaanaoptheabamyrldge and an
smal | bubbl es. The present |nvent|on al s %escn

oupdpdr G &4 SCHETHE0Abc Bd OBy AR prpﬁgc g0ﬁbﬁ?ﬁoﬁ§
mdPet RRdS W2 %%%&%@Q%%%%.PCT/GBZOO4/000279 8

For all aspects of the present invention, the cartridge
may comprise an outer member and an inner member conjoined
on assembly with the outer member. A snap-fit arrangement
may be provided to conjoin the outer member and the inner
member on assembly of the cartridge.

The cartridge may further comprise means for producing
a jet of the beverage, wherein said means for producing the
jet of the beverage comprises an aperture in the beverage
flow path.

The cartridge may further comprise at least 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 plurality
of small bubbles.

The present invention also describes a beverage as

produced by any of the above mentioned methods.
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In the foll ow ng description the terns "upper" and
"l oner” and equivalents wll be used to describe the
w0 edoaveasml positioning of features of the i nvRCIL/GBRO04/000279
The terns "upper” and "l ower" and equival ents shoul d
be 5 understood to refer to the cartridge (or other
conponents) in its normal orientation for insertion
into a beverage preparation nachine and subsequent
di spensi ng as shomn, for exanple, in Figure 4. In
particul ar, "upper"” and "lower" refer, respectively,

to rel aty V%oqum%nae@,%%&@& 185 EUE! hekmk0 vippera ted
surface 11 of the Cartridge. In addition, the terns

" Iowemér ‘angneédudedentanidduibealents tai Ke sige ipee & beg
reg.ﬁ\syé.ﬁﬁ gn%%%,}ré:%{ 2{;@” .%:fn %gfalth'r% r&% (Efl'le,]c Q.%R%El%io%f. thee

t @il WIRREY S0 W 1dwee ”UBGer &t;&dd-aﬂ@enltesf @houd dr éeat i ve
positions in the 15 cartrldgt Sor other C nponents
ol

un@&rﬁgoqdestﬁe@teif@ Fo kb 67 Con O LR From & PErEERtS)
1t%ﬁjn%rrn?a>i %%eg{tattrl%nc Y 11688 L 1 FOH RN beverage

conponen nments of the present invention wll
prepa e 1 cthe serdtbies dmﬁ\mmbSﬁQu@ﬂﬁn@h@pﬂﬂa;ngMaﬁhshown, for

reference to the cco n d "
CXE e &Y lﬁlﬂ%es%ec |n0|?g‘pl% Iﬂ%ngrg‘wpg%%outaglﬁml%‘ler
réﬁéﬁ"fﬁsﬁﬁﬂif#%lyﬂjﬂaﬂ@édb&ﬁﬁ%Sp@%ﬂtmdhg(ﬁyareElguréuither

is a cross-sectional drawing of a detail of _the outer

fnpanmisert o sminfince Llsidnithe &SROSRy ditt é&ddF 1o the
o ndrd o% egﬁnsqu%frnﬂ g 'v%tl [0$513€8)d RAld to

aMAng er of Figure 1
desém\mbaag thes | matl;a tRiggurle pfbsus; mnpmgs péctﬁaeetune@/vcfﬂ é¢me

B P et, RIS OL e L DB A 4

sH AW &el drf@ieei:réﬂéﬁ@rﬂcﬁ@e(ﬁéremoatﬂél%t MR HAA/H06HEDIn the
PCT/ GB2004/ 000279

cartridge (or other components) being, respectively, nearer

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

(or other component) .

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

Figure 1 is cross-sectional drawing of an outer member
of first and second embodiments of cartridge; |

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

Figure 3 is a cross-sectional drawing of a detail of
the outer member of Figure 1 showing a slot;

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

menber of Figure 1; Figure 7 is a cross-sectional
waeleawioegsof an inner  nenber of the first emboRCTEB2008/000279

cartridge; 5 Figure 8 is a ‘perspective view from above

of the inner nenber of Figure 7; Figure 9 is a

perspective view from above of the inner nenber of

Figure 7 in an inverted orientation; Figure 10 is a

plan view from above of the inner member 10 of Figure

7, Figure 11 is a cross-sectional drawing of the first

enbodngﬁﬁb Qf1§aétﬁﬂQﬁevhgwafréﬁsﬁﬂgbgdogOEHEtbﬂger member
grgre 12 is a cross-sectional draw ng of an inne

€rref 1t he second enbodi nent of cartridge; 15

ti ng.of a_detail of
f R Rt S e I S e TR
mﬁmlgereozmths aipet spebbdveent ewr f £9ptabgye; of the

i nne menber  of Figure 12: Figure 15 is a perspective
V|emﬁf$ﬁﬁ?a%o%% dfPEREPFAREYS VDeweRbeR sboFpgafethe inner

neibaR @ﬁvpféggeom entation; Fi gure 16 i s anot her
cross-sectional drawing of the inner nenber of Figure

12; ﬁ@l@ﬂf% 97i¢saaperopscsice i ohal firami algové afotherinner
& f n nmenber Figure 12 showing an air
%@g nl e? )IL—&%? e9138n| 3 al%Y%@-seée%ﬂ%Iﬁ%?tﬁ?%w ng of
t he Bapons 1@&’0@% NBDdn OF L Sl £ Fdifl Mo b e adr aSBENDhEL member
ondition; Figure 19 is cross-sectional draw ng of an

AU enber of third and fourth embodi ments of
A e I R e e B
embodiment of cartridge in an assembled condition;

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

Figure 13 is a cross-sectional drawing of a detail of
the inner member of Figure 12 showing an aperture;

Figure 14 is a perspective view from above of the 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
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
embodiment of cartridge in an assembled condition;

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

the present invention;
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10 Figure 20 is a cross-sectional drawi ng of a detai

of the outer nenber of Figure 19 showing an inwardly
waleoeneed cylindrical extension; Figure 21 i SPEI/GBagw4/000279

vi ew from above of the outd® nenber 5 of Figure 19;

Figure 22 is a perspective view from above of the

outer nenber of Figure 19; Figure 23 is a perspective

vi ew from above of the outer nenber of Figure 19 in

an inverted orientation; 10 Figure 24 is a

cross-sectional drawi ng of an inner nenber of the

thi rﬂfg%?éo%'o”%%t aOfcr%ré*réquﬁ;on@lgla&%ﬁ%g @ PlRtail of
vi ew from above of the inner nenber of Figure 24;
the quter2Gembexr arfodsaerst ilénahodriag rg dnvarddyaidigscted
5§ﬁ&£glg ner nenb%J of Figure 24 show ng an in-turned
CYIPFET A mS G E™7 is a perspective view from above
of tRiguurener inenbeylaf Hiegurfecdd addvgurced 2hd uter member
jgenspective view from above of the inner 20 nenber of
OFifgiste 24 3in an inverted orientation; Figure 29 is a

Cr oSS 3Ee! ionalg dr ?gﬁe@tﬂ\)@ﬂi@vf Erfedivens afhe outer

cartridge in an as ed condition; Figure 30 is a
meanless -gedtiiconad  Idr;awi ng of an i nner nmenber of the

fourth enbodi nent of cartri.dge; .25 Eigure, 31 | a

vi eV ¥R doovie &F RHEHSTer mentet fx%‘m A% Oi‘g;tme buter
nidHHHY & BF i P8 SRech iewdewd rameahoms @f; the

inner nmenber of Figure 30; Figure 33 is a perspective

vi eWiausin @fovie ¢f AURSS HRT 13 Indhisering i gt - BIPT

m%i%Fﬁgéggéﬁ%%gggggig&ﬁﬁgdfMEnéNBénggyéy¥§gg%

Figure 25 is a plan view from above of the inner member
of Figure 24;

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

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

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

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

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

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

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

Figure 33 is a perspective view from above of the inner

member of Figure 30 in an inverted orientation;
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11 Figure 34 is a cross-sectional drawi ng of the

fourth enbodinent of cartridge in an assenbl ed
waeoendiosizeon; Figure 35a is a graph of concentr ap¢DGB®4/000279

operating cycle time; 5 Filgure 35b is a graph of

foamability vs. operating cycle tine; and Figure 35c

is a graph of tenperature vs. operating cycle tine.

10 As shown in Figure 11, the cartridge 1 generally

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

| am nate 5. The outer nenber 2, inner nenber 3 and

| ampnat.eed 3ar ¢ sagserblad skethonant heagahyr bdgent Wahehh

has an interior 120 for containing one or nore
enbeddregé ©5 cagteddest Sn an pssembligd cgndattoat 122

and beve e.flow h i nki Lnlet 127 t

out a0 152 230d oA S bs S6s LA SIShEHET NEer LBFLEs0nd
cythe itAket; 121 and outlet. 122 are initially seal ed. by

the lamnate 5 and are opened in _use b i ercing. ar

cut FLAGTLEF 3PRe Fafi Hgtaé’h‘SPfTI#@aB@@éiéﬁéy Z%-f P&TY g
cyid edefiipaed by spatial inter-relationships between the

outer nenber 2, inner nmenber 3 and lanm nate 5 as

di sFigsee Békows &t herpbomfotempsragiirepvisongbleyraid ng

i&cl%ded in the cartridge 1, such as a filter 4, as
Y “08described further below. 25 A first version

of cartridge 1 which will be described for background

purposes is shown in Figures 1 to 11. The first

ver disoshern: B8 Fipuredde 1the gartirdGosg: Ly 9§8SiGrdy

coﬁngtdri%%% LR @h%ggn%%eﬁi bt eced;praduel s sych as 4 Qast
a e

ground coffee or af tea. However, this version
laofinbhe 30 Gaet budge heabdrt Be onher wembeons destrliabgdate

o SebowTo e used g hor pragicts Uk 38 an
in@@?ﬁ@@ZQgé/Q%QZE%ntaining one or more beverage
ingredients, an inlet 121, an outlet 122 and a beverage flow
path linking the inlet 121 to the outlet 122 and which
passes through the interior 120. The inlet 121 and outlet.
122 are initially sealed by the laminate 5 and are opened in
use by piercing or cutting of the laminate 5. The beverage
flow path is defined by spatial inter-relationships between
the outer member 2, inner member 3 and laminate 5 as
discussed below. Other components may optionally be included
in the cartridge 1, such as a filter 4, as will be described
further below.

A first version of cartridge 1 which will be described
for background purposes i1s shown in Figures 1 to 11. The
first version of the cartridge 1 is particularly designed
for use in dispensing filtered products such as roast and
ground coffee or leaf tea. However, this version of the
cartridge 1 and the other versions described below may be

used with other products such as chocolate, coffee, tea,
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12 sweeteners, cordials, flavourings, alcoholic
beverages, flavoured mlk, fruit juices, squashes,

W@ 2w806528Nd desserts. As can be seen from Fi geeEGB2004/000279
the overall shape of the ca?tridge 1 is generally
circular or disc-shaped with the 5 di aneter of the
cartridge 1 being significantly greater than its
hei ght. A major axis X passes through the centre of
the outer nmenber as shown in Figure 1. Typically the
overall dianeter of the outer nmenber 2 is 74.5 mm 6mm

syt 48 5 OVeral o hel ghtyJsi 6, mohmcc%é@éﬂa{'g%s,
vol ume of  the 10 cartridge 1 en assenbled is 30.2 ni

fI2080urite wiltlker ﬁmnﬁemt@cgpawer@uasfﬁﬂmﬁWSa and dessertS-

bowl - shape shel |n QQH r

a cl%sedé)rf Cokp 1$e%nf1dfo§nn Lg']cebgt om-1 fe\‘f :L&!Ldlézilm51 ter the
cOft dyOUut eirs rpsTheral2 S:lﬁj’tﬂlla{leroxatdﬂdtﬁ- dropedl with the

conpared to the dianeter at the bottom 15 12,

dlraé@@m:q Rf ftrhﬁn%ﬁtlralrdgr?g TofPR g A dr Gttt v $LRe e than

%gﬁ{f’é QRRN LaldMor th
%Q¥ annu ar wa Jgi%géﬁﬁﬂﬁ%%gggxi tom 11 togetﬁér ©

owtﬁr neerdber ecepitanite i imumn i ntymisraldd, theovemmll

dl t | t 1
NS flree st S gl so XU g LA 20 cne

oxﬂé(fam% hef%@nﬁmlr@ 104 ead | 3 rmhownyd it lghrehe?, vd]hﬁne of the
cylindrical extension 18 co rlses a stepped profile

caHAA HPT i ¥ sthen apiriiaRe 15iTH Dotk iwE* 19, 20 and
21. TTIID élh{g]!: _lrﬁé%r%élorb gjageﬂesra{ll tcor&ﬂf#cégsara bowl shaped

cylindrica e second portion 20 I's frusto
stoonl cad deﬁM@pf(3wmbed;anmwﬁaﬁ)makmnﬁixia'ﬁﬁpaddrtbp 11

portion 21 is anaother_right circul er and .i s
ol o PRt HREET | et T AR e i b B PeE 2 is
shdT8dr Second @l ihiddhppad iah i Ehmk2lat the bottom

Incremental | y decreases such that the dianmeter of the
1Zy| Feritl thhg efitemst obl sl e e ddes AW 3Gk aleraesone

LRI 400 Tl 4108 P el ot e dde nz.
aﬁﬁ&&&ﬁNWall 13 and closed bottom 11 together define a
receptacle having an interior 34.

A hollow inwardly directed cylindrical extension 18 is
provided in the closed top 11 centred on the major axis X.
As more clearly shown in Figure 2, the cylindrical extension
18 comprises a stepped profile having first, second and
third portions 19, 20 and 21. The first portion 19 is right
circular cylindrical. The second portion 20 is frusto-
conical in shape and is inwardly tapered. The third portion
21 is another right circular cylinder and is closed off by a
lower face 31. The diameter of the first, second and third
portion 19, 20 and 21 incrementally decreases such that the
diameter of the cylindrical extension 18 decreases as one

traverses from the top 11 to the closed lower face 31 of the

cylindrical extension 18. A generally horizontal shoulder
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WD 2004/ 065259 PCT/ GB2004/ 000279 13 32 is formed on
the cylindrical extension 18 at the junction between

wo bw4seeond and third portions 20 and 21. An oRCTHEBRI0Y/000279
extendi ng shoulder 33 is fddnmed in the outer nenber 2
towards the bottom 12. The outwardly 5 extending
shoul der 33 fornms a secondary wall 15 co-axial wth
the annular wall 13 so as to define an annul ar track
formng a manifold 16 between the secondary wall 15
and the annular wall 13. The manifold 16 passes

328RQUIGARR &l RO eNenee 10kt R&tQURLNTAED R ZheAjunction
series of slots 17 10 are provided in the annul ar wal

betyeeay dhenisararite amshithéld pogtiensr @i dadgds -and

| ST, BELIP SRR, T L] AR g,

i nterior
ouBert henrdleat 2 tbwamamﬂuhe wertiogall2s! i tthe @uﬂwmidly

X%nn 13. Between 20 and 40 slots _are prOV|ded

§“%ﬁn€h§%€W&§ﬁIh§ﬁt §ﬁ8ﬁnatﬁﬁF99d§§VéWa§Ioﬂ§ rr-grgal

w1@h°%h@e@nn%§%§r§khﬂ.QQUECSB%C%@ eeynd Lhe snnular track
circunference of the manifold 16. The slots 17 are

fogréfnar abmanidiodsed 61 bétwegnl t8e ﬁﬁppmdhewgmhil 15 and the

i.ca t t h _of. h I ot mm
an%égr%éenﬁlng%lo %f”?ﬁ% 3? Ilpﬁgﬁﬁﬁtagpupﬁetgﬁier
cimrenheer20.c2. o'Eth\M dulcef meadbrsbot Al schebweet @12%s 17

and 0.35 nm pically, the width of each slot is 0.3

mewmﬂwemgwwﬁﬁﬁmwwwwWWMd
16t90pb§%%ﬁhetB%sb%ﬁﬁhqggg Hngeg%%%@EgtEQESEEQween the

therethrough™into t f ol elt uring
magtifpade 16r and tde. i2SeAnornBét ofhalbeou2eri sefbenred .i Rs

the outer nmenb t he ri phery of the outer ., .
snblif o' S oNRE R SrBLan bl RS SBRELY R yrtea tac Sde in
thel aanuy agh@wn 1i naFi g@éewaenmbcanee@bnggoftae a'r@' %trov:Lded

chanmber 26 within, and partitions the inlet chanb

Inpgher gpodRBengt shPYR 8BisEYtRevent shorsnbar argomov:tded
gel ?ggxyleaﬁlegbawab'a%Zuﬁastﬁecke%%ﬂmﬁeeghcea%% 28e

manifold 16. The slots 17 are preferably between 1.4 and 1.8
mm in length. Typically the length of each slot is 1.6 mm
representing 10% of the overall height of the outer member
2. The width of each slot is between 0.25 and 0.35 mm.
Typically, the width of each slot is 0.3 mm. The width of
the slots 17 is sufficiently narrow to prevent the beverage
ingredients passing therethrough into the manifold 16 either
during storage or in use.

An inlet chamber 26 is formed in the outer member 2 at
the periphery of the outer member 2. A cylindrical wall 27
is provided, as wost clearly shown in Figure 5, which
defines the inlet chamber 26 within, and partitions the
inlet chamber 26 from, the interior 34 of the outer member
2. The cylindrical wall 27 has a closed upper face 28 which

is formed on a plane perpendicular to the major axis X and
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is formed on a plane perpendicular to the magjor axis X

and WD 2004/ 065259 PCT/ GB2004/ 000279 14 an open | ower
We@peh4/Aa6526D- pl anar with the bottom 12 of the ORCEGB2004/000279

menber 2. The inlet chanben426 conmunicates with the

mani fold 16 via two slots 30 as shown in Figure 1.

Alternatively, between one and four slots may be used

to 5 comuni cate between the manifold 16 and the inlet

chanmber 26. A lower end of the outwardly extending

shoulder 33 is provided with an outwardly extendi ng

arl |RREE 133varhishy exd 1 RRAP AT Wl Iottont he e ahe
axis X. Typically the flange 35 10 has a width of
oWserwEeTE AR Ahmind eforqhieawest Ahe FraAgeatss jwith the

lar _form a .C r, menber
rf e e E 2 22 St Pk W
Aldairifatddre Int, mB ieen npreo e ricur Heteutmery frenhered® to
is formed as a single integral. piece fro [
CIERETIGP B50 IRRdtRAT e mw&?ﬁﬂ%&n%gﬁﬁswﬁeﬁ}e%amer
Qolyester, or a lamnate of two or nore of these

materials. A suitable polypropylene is the range of ,
pol yVimdresvegy airidibtfe tie omtDSMAY [SxHarsH qRedivlder 33 1s

United Ki.ngdom . Th ter V. y
R R o
pHRGRECUTRIIBE tdj e inenj oukding. Thepdiquldry nenberlahge 35

as shown in Figures 7 to 10, conprises an annyl ar

hag deiAL e PUNFRRAIZ B4 St Ay PR cdiie Flange
3d %_@eénlda%?é% NBY Of 0,31 5 RERASS eSS WY QuEhEY e AL member

of the inmer menber 3 as shown in Figure 7. 25 As best

2 steowbd heRidyurgnes, harmdl eariul i drcartelet] widdnp sexkwmed
outer rim51 and an, inner hub 52 joined by ten

A2 SEACEPTAN &fF Ypokes 53. The inner hub 52 is

i nt el out# sk X4 englse Sl tdhe C)iinylrd cialt dairuielpiece
40. Filtration apertures 55 are forned in the annul ar
fqm el ol drstsiden Bhkvethylene, polypropylene, polystyrene,

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

The inner member 3 as shown in Figures 7 to 10,
comprises an annular frame 41 and a downwardly extending
cylindrical funnel 40. A major axis X passes through the
centre of the inner member 3 as shown in Figure 7.

As best shown in Figure 8, the annular frame 41
comprises an outer rim 51 and an inner hub 52 joined by ten
equi-spaced radial spokes 53. The inner hub 52 is integral
with and extends from the cylindrical funnel 40. Filtration
apertures 55 are formed in the annular frame 41 between the
radial spokes 53. A filter 4 is disposed on the annular

frame 41 so as to cover the filtration apertures 55. The
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30 radi al spokes 53. Afilter 4 is disposed on the

annular frame 41 so as to cover the filtration
wapernen2es 55. The WO 2004/ 065259 PCT/ GB2004/ 0PORG82001/500279

filter is preferably nmade filfoma material with a high

wet strength, for exanple a non-woven fibre materi al

of polyester. O her materials which nay be used

include a water-inperneable cellulosic nmaterial, such

as a cellulosic 5 material conprising woven paper

fibres. The woven paper fibres may be adm xed with

filbeesiof ppety¥psopy! AB&e £POhYYI rﬂé(t%ef}b]g?fwﬁhag%sagh wet
ol yet hyl ene. The 1 ncorporation of these plastic
SEﬁ?@?F}ar stprtexereleen| DPBsivevamt Bibae macadeat ofe
i C [ -sealable. The filter,4 10.ma
ngg%§%§§ireg?%§£o$£%%§?%%§mﬁ?ﬁca &Y erf at® i%ﬂcigde 4
wakter vatedribyabeat cahthibos pt easts i $D, t Badhi 1sCaANCBRI ylosic
sealedl to the annular frame 41 in this way. As shown
MRS R crYURT SRERY oFAY e rBRPEe BHOFPgur T wovien paper
fibbe §2mdp bOCAELL j i &4 S
by 84 @i toVelHRosTdi A1 HBROLPEenLS g

outer rimb51, resulting in the annul-ar

PRlysirpl gl omide prodi de. pdhee tppkensur fHte diceapbration
gggg ' V] wih a st andj wep 54 which
O%i Vi dseégg%i%%?%‘?s%%%%r%%% ell?%oe%é%n djaf&f?%h% At eht
rengeus atli¢ yeallphsshgats B Faate 20- PASERIE- S5TTHS filter 4
on either_side by a web 54 and on a | ower

bounded
IR Hy RhFFTIRTE A arRE phovHde s TR ekt end Wiieh t he
OUL It dd 8,5 halownyal dly §.aued .4 1o, {Lhe
2 cyli ntdri cayIS]k% unnel Z{g&gltﬁ openngﬁegs gd%gtfeirknéedé%%/ 1f%ese"’l:md
LQ s arswtasmifinasee ofl the tkebs w4, 25 The cylindrica

funng O0._conpri,ses an outer tube 42 surroundi ng an
inng}sl ﬁ%%rhﬁjét SoUtt U~ SAfd TS Rﬁﬂﬁﬁkﬁz°§cﬁ%ﬁpﬁ%é7r

tiextiariear ofb t91e iy liduliidalad Wnelwed0 pole 1 S SGhat 98e
spout 43 is joined to the outer tube 42 at an

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

sloping lower profile.

The upper surface of each spoke 53 is ﬁrovided with an
upstanding web 54 which divides a void space above the
annular frame 41 into a plurality of>passages 57. Each
passage 57 is bounded on either side by a web 54 and on a
lower face by the filter 4. The passages 57 extend from the
outer rim 51 downwardly towards, and open into, the
cylindrical funnel 40 at openings 56 defined by the inner
extremities of the webs 54.

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

flange 47. The discharge spout 43 comprises an inlet 45 at

an upper end which communicates with the openings 56 of the
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upper end of the discharge spout 43 by neans of an

annul ar 30 flange 47. The di scharge spout 43 conprises
w@poosibes9 45 at  an upper end whi ch communi cat BGT/GBR(Gv4/000279

t he openings 56 of the WD 2004/ 065259

PCT/ GB2004/ 000279 16 passages 57 and an outlet 44 at

a |l ower end through which the prepared beverage is

di scharged into a cup or other receptacle. The

di scharge spout 43 conprises a frusto- conical portion

48 at an upper end and a cylindri-cal portion 5 58 at a
palsgggése@q atBCafybldetcal perhi 96,88 DRy BRYSudh which

slight taper such t it narrows towar e out
thé4pr¥perédubEUeragecab ﬁmsthengés hatpsatouphannether

gﬁ ﬁe f&gn1 t he passages owards_the outle

reﬁip Fhgut TPRadePhg rﬁﬁr BpPe cé tSOFBElBS§eFag£uS
codppan pvi-taes 2k hbeahrusber dfdcanical cpoihbienc4d p&rtlon

provided with four support webs 49 equi-spaced around
58t hé @i fenrterefce het AElépArhdprlcRPTtLghAnER BBY FR¥S 2
sligBBOEE @%béuﬁﬁ gﬁgkn§t°H§998%§ ggwaEBSf Ret @ﬂe The

upper “édges of 't he suppor are eve one
Thanﬁkhetoandnmeamepdktmbar4Bohehpsnapochamnsl bEera@befrom

ner nmenber 3 nma formed. as a single in ral , .

ths.eesSﬁ98ﬁ158|9awép§9@ﬁ§d6rt§esPHF?sF 4 Ui BPugs inducing
tugﬁﬁgéhgédtoagﬁéebéggr9§e'nlﬁﬁthggeﬂthQEa@elBfthﬁeséﬁasto—

manner as the outer Al ternatively, the
conpnel pemrbépn348ndsopreomededt withnEaper serpaytbwehadé®

bi.od
ool BB IR AAE0LE ROLUIRE SRR oo ot bebleas

fuexanphke.,. SEhEEKuﬁpaptleébby4§ydahmﬁ¢ Ehwnhnensesbal ,
Bor ehamwood, Uni t ed Kln% , _bi odegr adabl e polyester
thgxrBEtYSeprs ofREXHRBEE, © ﬁR819§5t§8p%PP88rEy 8PApASn§Te

1e€@Y'WQEHEBhélgnotﬁgkyahacbbgp@ﬁagéuigkAtéuEHE'ﬁgjg¥ axis

Cargil, Mnnesota, USA), “starch-based pol yners,
X.cel lul ose derivatives and

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

Alternatively, the inner member 3 and/or the outer
member 2 may be made from a biodegradable polymer. Examples
of suitable materials include degradable polyethylene (for
example, SPITEK supplied by Symphony Environmental,
Borehamwood, United Kingdom), biodegradable polyester amide
(for example, BAK 1095 supplied by Symphony Environmental),
poly lactic acids (PLA supplied by Cargil, Minnesota, USA),
starch-based polymers, cellulose derivatives and
polypeptides.

The laminate 5 is formed from two layers, a first layer
of aluminium and a second layer of cast polypropylene. The

aluminium layer is between 0.02 and 0.07 mm in thickness.
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pol ypeptides. The lamnate 5 is forned fromtwo

| ayers, a first layer 30 of alum niumand a second
WO 2001063289 cast pol ypropyl ene. The al unmi ni um | BFEGBR®4/000279

between 0.02 and 0.07 mm i A7t hi ckness. WO 2004/ 065259

PCT/ GB2004/ 000279 17 The cast pol ypropyl ene | ayer is

bet ween 0.025 and 0.065 mm in thickness. In one

enbodi ment the alum niumlayer is 0.06 nmand the

pol ypropyl ene layer is 0.025 mmthick. This |am nate

is particularly advantageous as it has a high 5

esl ld ' o f lot. otel®e mm

T B T g e o by et e e
115 Hrdpe kawegk ss.u e qunen temp g anesifte rthed atlortiind vas S@sisy 1s 0.06

st at | on t.he raducti-on_line wt u r goi NG,
b o CBSBHUEIE] J o Eh ) ariAst &b g o "Enis
1 hantdreul iy Ipamelduisuileddvanelodiong o4& Her hHY lamingt e

material s may be used including PET/ Al um ni um PP,
reER/SOPOYPRO PERE ligical YEEW PR SERPLA -uniff @mtsisult the

| am_nat es. i _nat e, i
R el B R T T e ol e Ty e and
subsgiqhenrt Isemirarigfiedrdd dd ridtee @ sefmid ¥f |sdethilan on the

|l am nate. 15 Assenbly of the cartrj.dge 1 .involyves the
DB LIgie e L R IHesr TR AT o T e R ent Ly
tH I e tuUteri & Recwdadl)y Wea If idditfed s walidiray. Other
shape and placed onto the 20 inner menber 3 so to be
1 ameig biee dnagvasr a life masy [Hen drsiechl i A na PR laswg1 i/ PP,

in . o) WA ' .
P " PRI 81 U B Ao
RAll1 riaseinticc sved i dlg;maRb ) udeel dardtrdadyerfl dise faud extock.
with one or np [ [ :
The cartriéég P?&Sf%%?éf3¥é§“§§“§“rigid or semi-rigid
1lid instead of a flexible laminate.

Assembly of the cartridge 1 involves the following

steps:

a) the inner member 3 is inserted into the outer
member 2;

b) the filter 4 is cut to shape and placed onto the
inner member 3 so to be received over the
cylindrical funnel 40 and come to rest against the
annular frame 41;

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

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

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

These steps will be discussed in greater detail below.
The outer member 2 is orientated with the open bottom
12 directed upwards. The inner member 3 is then inserted

into the outer member 2 with the outer rim 51 being received
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e) the lamnate 5 is affixed to the outer nenber 2.

These steps will be discussed in greater detail bel ow.
wab@40e26y nenber 2 is orientated with the opePCHOBR@AN000279

30 12 directed upwards. Thd8inner nenber 3 is then

inserted into the outer nenber 2 with the outer rim

51 being recei ved WD 2004/ 065259 PCT/ GB2004/ 000279 18

as a loose fit in an axial extension 14 at top 11 of

the cartridge 1. The cylindrical extension 18 of the

outer nenber 2 is at the same tine received in the

asURPELIRQS t:QN ; Off Re 16 ieREEhealonf Yanek %Qﬁpﬁlt@E the
i nner menber 3 The 5 third portion 21 of

Ca@tlriini@lei dal Thet endiiowirigails essgnedon Agi ¢ tthe outer
I|n ri.cal nnel 40 w.th the cIo ed | r ‘
me Ialjl_’dL{:Ithal \@Ilme refgl %i an %\?{% &)g)t%%t ﬁ)%:lrtlon

ension Bear i fig “agai

ofSlt@Jl%OHyl\&@J@ﬁrl‘l:%.IOffdrﬁl%ll aneb fremen nderThendddrt er. 4hes
then placed over_ the inner nmenber 3 such that the

thG @onECEY i2dl Of0 tentCAAFENHE2An AL 58 1, seated
n?lltd{egr (?1% %a)ﬁhrgiﬂ%aqr eSS 119 tAem Ysed H1QdeRi NdWRe face

e inner nenber 3 and at the sanme tine,
31amd|UhdImykmndr#u&kes@xsmepm.ﬂ@ehaﬂnamg m@ﬂyaSEBHhﬁ

the oquter nenber_ 2. The inner r 3 ter
SURROTRe "ERF 4ot 55?5?“?“%? 1% "Th nner s s then

p IR o3 12Nt O Ulrife iR e 12 3als@idh0ithed RhaTERNT «af material
weld Ilines around the outer rim51 and al so _the upper

Oédt@@isofthet rerweies 34m A -shéin tRSRsEmes MPLH T g ess
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efin VOl in

t oget space he interior
atl2hebelapw thensgnratdarinf Itamg(samle gnoboetserstep t Hde inner

cylindrical funnel 40 which for a filtration
m%ﬁéﬁ% OT%??lQ%W%ﬁ|Wﬁﬂ¥ﬂhﬁheFE%BGQEﬁfﬂﬁﬁgﬁaeg spd
flfl%\ie 4 tafiee R SRR thalRireapaiat ed byrHdhenner
|ter paper 4. The filtration chanber 130 contains

metrrlbeéro@e aovd orter 28w Pages neiedice s IEFRS Te Wil

1fﬂé£“%¥%tgﬁ¥§!%9 buter rim 51 and also the upper edges of

the webs 54.

As shown most clearly in Figure 11, the outer member 2
and inner member 3 when joined together define a void space
130 in the interior 120 below the annular flange 41 and
exterior the cylindrical funnel 40 which forms a filtration
chamber. The filtration chamber 130 and passages 57 above
the annular frame 41 are separated by the filter paper 4.

The filtration chamber 130 contains the one or more
beverage ingredients 200. The one or more beverage
ingredients are packed into the filtration chamber 130. For
a filtered style beverage the ingredient is typically roast
and ground coffee or leaf tea. The density of packing of the
beverage ingredients in the filtration chamber 130 can be
varied as desired. Typically, for a filtered coffee product

the filtration chamber contains between 5.0 and 10.2 grams
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ingredients are packed into the filtration chanber
130. For a filtered style beverage the ingredient is

wao ypioed2fy roast and ground coffee or | eaf teRCT/GB2004/000279
density of packing of the 1beverage ingredients in the
filtration chanber 130 can be 30 varied as desired.
Typically, for a filtered coffee product the
filtration chanber contains between 5.0 and 10.2 grans
WD 2004/ 065259 PCT/ GB2004/ 000279 19 of roast and
ground coffee in a filtration bed of thickness of

oft WL 1DhP Jrdutth @Bf@ ienal Ipk.1 thrhe jioM dPofl2dhimhess
contain oneor nore bodies, such as spheres, which are

off remliraddwalsl é:Q/\nlt‘lhlrfrl‘iﬂ 1 IRptibemerdilor G tietad i Wik maY
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ingfudifg |tameeaas wed e iing %&Fhéi%?%lt P 9e

%‘Jﬁ%‘g &Lﬂe“@“ c%)ﬁ"g’eoo%“t%dla%ﬂfefﬂag@ge 35 The

IS exten to seal the |am nate 5 agai nst
theThmM&amanﬁtaﬁBtﬂ&aﬁhﬂnl&ﬁﬁuxﬁd\nﬂIth§70uﬁentm@mber 2 by
i nl et chanbe Furth a_wel.d,125
QR R T A A R R G e de (1 IR 5t
jduband2 Hfiddhe oyldnditicaoddmnnalr ke Be ’d}aindlﬁﬂvmaﬁily
fornms the 15 lower wall of the filtration chanber 130

eximnding Hemge 3 The stelchdmfel 2exh/nasd itRirges the
1Jdﬁﬁspensatl \Q%%er’cheat]]?ﬁ | e o]fz%}?é(éﬁ}lﬁlrﬂffﬁaf Quall 27

et ween | ower
ofeddge: afmltdte ctissddear gE St A warlieth2ofis vishuhisry

nmet hods nay be, used eat and, ultr ni c
bSifTh g RS FEhdt YHJ; t?ﬂaet qvgr cqﬁﬂaqreac?tgsﬁq% i czceolf tube
44 her drﬁéﬂc@aﬁﬁ&m@w%urﬁ&qowsiy, THe lidmigfatenbefordns the
spans between the outer nmenber 2 and the | am nate 5.

lovrey iweler qfertte Biitratfiomethantan d 3ftad flgy seals the
iﬁf%énéﬁg%bIéyé%téhds%§ﬂhﬁg%lcal funnel 40. However, a small

gap 123 exists prior to dispensation between the laminate 5
and the lower edge of the discharge spout 43. A variety of
welding methods may be used, such as heat and ultrasonic
welding, depending on the material characteristics of the
laminate 5. A
Advantageously, the inner member 3 spans between the
outer member 2 and the laminate 5. The inner member 3 is
formed from a material of relative rigidity, such as
polypropylene. As such, the inner member 3 forms a load-
bearing member that acts to keep the laminate 5 and outer
member 2 spaced apart when the cartridge 1 is compressed. It
is preferred that the cartridge 1 is subjected to a
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 sqgueeze the
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25 pol ypropyl ene. As such, the inner nenber 3 forns a

| oad- bearing nenber that acts to keep the lam nate 5
w@re4068269 nenber 2 spaced apart when the carpeT/6§e001/000279

is conpressed. It is preféfred that the cartridge 1

is subjected to a conpressive |oad of between 130 and

280N in use. The 30 conpressive force acts to prevent

the cartridge failing wunder internal pressurisation

and al so serves to squeeze the WO 2004/ 065259

PCT/ GB2004/ 000279 20 i nner nenber 3 and outer nenber
m%e&ogr%%%fr 3T gﬁ%%&eﬁlenﬁo@l ot l&%ﬁle%%&n al e P RSIRNS s

of passageways and apertures in e cartridge 1 are
t hiaitx ésdhearich temalalle dnme@ksawgl@ ddr pag Same@@y@r |a§ait P@ersures in

thecrtrldg 1. 5_To hecrtrldg IS, f.ir
then & gﬁlrebg\}éﬁe gnﬁ)ir Sg'r%atl &R K rra dzln ntgﬁe
pﬂd§SﬂiLb%L1@&ﬁoQUEE%tcaiiilagé opened by plerCIng

menbers of the beverage preparation nmachi ne which

per flor #E€ &h¢ CordEETR thét Manifi&es snsETtagudale 2
I.Gall; nder pr. r nt
o R R Br S L e R ey et
12@Ear@rop%61eai by priessing ofrbetrweerdt Ghe- .?_be@ebc@lge From
t here the wat ,is i.rected to flow thro ots
PTER 3E P8R STRLER ®FECXRES AP R ;[%?I t| S

1eiapher 5. 130 o utela)%sc Hdaihgge thdilkv=augh v\h'%%rm wirRldxt y

of slots 17. 15 The water is forced radially inwardly

PUEHEOUEh erive s |tﬁdmtqam¢r1@g@nﬁerthmg@n&hﬁ RES ok t17 N Hélto
thbee erl e Jgnedi ent %ftz%o %%tu@e” th%hr B ol R &S /5

€ sane tinme orc upvvar t'he
Fxbﬁveﬂm% ithg eaditent &s 'Ble:ebmaek age flfotwr rmﬁ:dngglpafk@agpétots
of the water throu he bevera 20 i.ng qi ents,

3RS IR oI (7! I 1% SR i o e y damber
13%5 ditgd fb%msi%@%ea %ﬂo\agrw 2ROV 8 RNy Rrs1Jdane .

The sealing of the filter 4 onto the spokes 53 and

Theheva/t@lrduwg fgfraeide neidha8ily WirendHe dGlpmeugfertiey fZltration

n %&?%30 and mixes with the beverage ingredients 200
contained therein. The water is at the same time forced
upwardly through the beverage ingredients. The beverage
formed by passage of the water through the beverage
ingredients passes through the filter 4 and filtration
apertures 55 into the passages 57 lying above the annular
frame 41. The sealing of the filter 4 onto the spokes 53 and
the welding of the rim 51 with the outer member 2 ensures
that there are no short-circuits and all the beverage has to
pass through the filter 4.

The beverage then flows downwardly along the radial
passages 57 formed between the webs 54 and through the
openings 56 and into the cylindrical funnel 40. The beverage
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.
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that there are no short-circuits and all the beverage
has to 25 pass through the filter 4. The beverage
wao ben/oéd260vs downwardly al ong the radi al passaperGBZ004/000279

fornmed between the webs 542and t hrough the openings

56 and into the cylindrical funnel 40. The beverage
passes al ong the channels 50 between the support webs

47 and 30 down the discharge spout 43 to the outlet 44
where the beverage is discharged into a receptacle

such as a cup. WD 2004/ 065259 PCT/ GB2004/ 000279 21
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£1 Wil oﬁh%thPl% deserinled pkekerbaekgnewn @h@um@@@&a\mueh
reference to Figures 12 to 18. The second version of

t he Acseondgex siionpadt icoutaidge ée@léﬁe@OMbPGUQ@SQWlbed
£ofl SACAYL MO SO RLERRAS! ViR P IAUCLARUED FASURASL AR 13.

groun is desirable to pro uce
Thieeweicagerl Ravisigra dffr able ohrtimiyideubblies pertvicudsrdy
crema._ Many of the features of the sec qF ersion, of
S

desHenest Hordgse 10 d SPRISIETe SSPTSTSRE Eros g, such

Sl on

asa%égtk%r{m%ro@ﬁr@ hAvebeprsad e Riareme ldkeroduce
features. the follow ng description the
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| d t f t
MaP e o AR RS B it e, det it o S e
1 eteenHEeRfle 24 S roftHANE isane veansiorueidd ids inumetted s

first version of cartridge l and. as shown in Fiqur 1 .
have eerp upe dmdledereisre L4kt At STer Ir?eﬁ%%r %SJTJSOWlng

gﬁﬁrgﬁﬂgml%%é'afﬂf%ﬂéﬂégs‘HEEWéEh NS &1 & tf idderscbdid

se the annular franme 41 so as to cover the
vdhdﬂdnﬁ|wmdlaﬂ£5tiua§yssed Common features which function
in the same manner will not be discussed in detail.

The outer member 2 is of the same construction as in
the first version of cartridge 1 and as shown in Figures 1
to 6.

The annular frame 41 of the inner member 3 is the same
as in the first version. Also, a filter 4 is disposed on
the annular frame 41 so as to cover the filtration apertures
55. The outer tube 42 of the cylindrical funnel 40 is also
as before. However, there are a number of differences in the
construction of the inner member 2 of the second version
compared to the first version. As shown in Figure 16, the
discharge spout 43 is provided with a partition 65 which
extends part way up the discharge spout 43 from the outlet
44. The partition 65 helps to prevent the beverage spraying
and/or splashing as it exits the discharge spout 43. The

profile of the discharge spout 43 is also different and
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55. The outer tube 42 of the cylindrical funnel 40 is

al so as before. However, there are a nunber of
waledormences in the 25 construction of the i nnkPCT/GBRIWE000279

2 of the second version c@éapared to the first

version. As shown in Figure 16, the discharge spout

43 is provided with a partition 65 which extends part

way up the discharge spout 43 fromthe outlet 44. The

partition 65 helps to prevent the beverage spraying 30

and/ or splashing as it exits the discharge spout 43.
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the rim®67_an f rti er. -t .
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upPeauipdert i6h oAt tore cpaient tabeudd . t Maecimieusi7eienpeofided
the rim67 an aperture 70 is prOV|ded 10 int

h
wigh gns|igwagsdloh daeshes FRomiSsTusSer &dgEm6T p%illn% gFound

th%pcaﬂﬂﬁﬂﬁéfgﬂﬂﬂ'B%|ﬂﬁeb§ﬁ%W6bh%n!%b@rt%&eth© showrder ded
68 as nost clearly shown in FigureS 12 and 13. The

1nsltdnte tfa:srm a:fwadtaio@f v@n@ﬂn et efdsaiframjagt Uppeirs edge of
. in ul_ar fIa C re I
rlﬁ] i é’ 6’ i tHﬁ) e e ure éelow hovvnlirgV% F:%E;flu% é/f oulder
62 kbstThe edidlyi miewn? inc gpfuirees 1an sage1Bur €he slot has
passing through the flange 47 so as to provide
a @@ﬁﬁﬁhcéht -&% ™Het ween a poi nt above the flange 47 and

t he v0 0 I 4 f out-er
e o RS OYs PheiRRag i Ehehuse R g o lel

cuﬂmmmﬁeﬂdniﬂmhlyldhﬂgnéﬂ &uﬁ@rﬁ@esa@ﬁrtwgﬁeﬁo as shown in
Fi%%%%k91%9nl%ﬁl'Poaﬁ{ogllsl% et 719%%%@&%%%%d%EFa%erture
passing through the flange 47 so as to provide communication
between a point above the flange 47 and the void space below
the flange 47 between the outer tube 42 and discharge spout
43. Preferably, and as shown, the air inlet 71 comprises an
upper frusto-conical portion 73 and a lower cylindrical
portion 72. The air inlet 71 is typically formed by a mould
tool such as a pin. The tapered profile of the air inlet 71
allows the mould tool to be more easily removed from the
moulded component. The wall of the outer tube 42 in the
vicinity of the air inlet 71 is shaped to form a chute 75
leading from the air inlet 71 to the inlet 45 of the
discharge spout 43. As shown in Figure 17, a canted

shoulder 74 is formed between the ailr inlet 71 and the chute

75 to ensure that the jet of beverage issuing from the slot
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portion 72. The air inlet 71 is typically formed by a

moul d tool such as a pin. The tapered profile of the
wa@eoo4ioed2ees 71 all ows the nmould tool to be noreCEGBRI0Y000279

renmoved fromthe 25 noul de@3conponent. The wall of the

outer tube 42 in the vicinity of the air inlet 71 is

shaped to forma chute 75 leading fromthe air inlet

71 to the inlet 45 of the discharge spout 43. As

shown in Figure 17, a canted shoulder 74 is forned

between the air inlet 71 and the chute 30 75 to ensure
70h@&eéhﬁbteimﬁédb@ﬂéiﬁgﬁouﬁséhnghér%ﬁ%&Pes§£§£c¥K%f the

004/ 065259 PCT/ GB2004/ 000279 23 oes
FRBR At ew toal ivnedhet apperinity ack ofether i:hhege71
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asséﬂ% y proceggaég?o%§¥ﬁé %%%d%%ev%$%?%§ %?r%b??r?@ge
cartEudg$n1E&stﬁumhfaﬁSB@nbﬁd Hsdhel 168t NEr 81 PH: vErsion.
However, there are certain differences. As shown in

Hoelite WEETe mre neeEEpor t@ﬂoﬁwf%rierém he %%/I $hel¥m chih Figure

1&XtEensi o A8 ﬁ)@ftz?&@t?ﬁ dAsile ﬁtgrér? on 18 is
rat her than agai nst support we der
Sfﬁfeed:)ﬂlfii?ﬂdiﬁ! clhe eawm@rtomm GJ’Ietmeﬁreat hﬂqa&ecajjmhnst hsupport
tiop, h|r on 21 be O agalnst t he
élj%ger edge’ %Pl%t %‘p ttl}? % (15L71 NS }RIhkS

bewelm |tr1taer§@c£cﬁqcz afertlidh iR tdnes t{rﬁrﬁ@%&%ﬂ@r@mi Neears
i nner nber 3 and_the outer nenber 2 conprising a
aganPts %ﬁ&%@fi%@fcwh%cﬁqmrtemmsabrpfl&ramdmner

meufe S Wpporay Iy r{'EeGJfaéé%‘ &{1}1 & nq dflonearci9 tgv?een the

whol e ci rcunference
inperweemere 3cyiln<:hd:rheca:lut@<n: etwlkmr ]28 ccﬁrrpi:ﬂsllmgﬁtbprmarde seal

7 .ks not. .fl |d ti t haqugh S|nce the slot 70 in
be @eglu&&&t %%?r’se %‘u Hisp PP tmiET7 67

wl’ﬁ.rcrxﬂ1 @Gi\mféi\ﬁ]’sﬂa)td@cﬁ RQIAt, W&'W?ﬁ:’llé/ cti‘%l AR e of the
shoulder 68. Consequently the interface f|t bet wee

Caph&idge dyl i e Eielebedisien tins aaydlmde?mmﬂpmansnon 18
an@7 t‘hr ag %?aro'ﬁsr%ml?rﬁﬁ 9l Q¢! BhQ430 8 %rt %rileou]g 'sifice the
slot 70 1n the support rim 67 extends through the support
rim 67 and downwardly to a point marginally below the
shoulder 68. Consequently the interface fit between the
cylindrical extension 18 and the support rim 67 transforms
the slot 70 into an aperture 128, as most clearly shown in
Figure 18, providing gas and liquid communication between
the annular channel 69 and the discharge spout 43. The
aperture is typically 0.64 mm wide by 0.69 mm long.

Operation of the second version of cartridge 1 to
dispense a beverage is similar to the operation of the first
vergion but with certain differences. Beverage in the
radial passages 57 flows downwardly along the passages 57
formed between the webs 54 and through the openings 56 and

into the annular channel 69 of the cylindrical funnel 40.

From the annular channel 69 the beverage is forced under
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Fi gure 18, providing gas and |iquid conmunication

between the annul ar channel 69 and the di scharge
WGep@ui6x39 The aperture is typically 0.64 mm pMTEBRY4/000279

0.69 nmlong. 25 Operation2éf the second version of

cartridge 1 to dispense a beverage is simlar to the

operation of the first version but with certain

di fferences. Beverage in the radial passages 57 flows

downwar dly al ong the passages 57 fornmed between the

webs 54 and t hrough the openings 56 and 30 into the
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' : | et v '

oy 948 I neldietsgl oot ann ppases dnely i 7,

Adli Hoh dsegessppriterdiBetdiet pe edsarlemrgd dpmutbed®ridye petssure

rops.. As a result air is entrained into the bevera .
O£ R VR TS T4 m STORE mAtT 1 (KR OH e |1 Gt R dnto

ciibblgs-Ase therdih 18 Ehawbrp dhrough ¢ heuds rof nkdll air
71. The Jet of beverage issuing fromthe aperture 128

bilgbl urare] t el afoanierdEawe Wi RS 42e vikeF elibrt 71

bever.age. i i . ] nt r C S;
BRI oty eremasla b g0
sl 1ddheiaperdtde dR8tlanmduhldtheraiwherd ethd Ibeverage is

toget her _form an eductor which acts to entrain gﬁr

A} FRPEIRE DEVE? Ry eFEFFRWAOFS bRV A 3 it WP TR duldt 71T

peBod 4 f@?%e@ﬁea§e§fPQ&hc§§m£psﬁﬂﬁéf3ﬂﬁér£§%¥%hre 128 and
pressure | osses. Advantageously, the walls of the

teauziorinkdiou’d begelter chmoavan tedyeee el bels eaciggeto
oLl SR R0 Sy eg. JIS AR o che
eductor should be kept as smooth as possible to reduce
pressure losses. Advantageously, the walls of the eductor
should be made concave to reduce losses due to ‘wall effect’
friction. The dimensional tolerance of the aperture 128 is
small. Preferably the aperture size is fixed plus or minus
0.02 mm?. Hairs, fibrils or other surface irregularities can
be provided within or at the exit of the eductor to increase
the effective cross-sectional area which has been found to
increase the degree of air entrainment.

A third version of cartridge 1 according to the present
invention is shown in Figures 19 to 29. The third version of
the cartridge 1 is particularly designed for use in
dispensing soluble products which may be in powdered,
liquid, syrup, gel or similar form. The soluble product is

dissolved by or forms a suspension in, an agueous medium
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small. Preferably the aperture size is fixed plus or

mnus 0.02 mm2. Hairs, fibrils or other surface
WO e00eged28y iti es can be provided within or at PEEGBM08/000279

of the eductor to increase25the effective

cross-sectional area which has been found to 25

i ncrease the degree of air entrainnent. A third

version of cartridge 1 according to the present

invention is shown in Figures 19 to 29. The third

version of the cartridge 1 is particularly designed
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agreePwn $el pabs epirodnciuse, Mamyr®ﬂgmhéfEEf%Tfé$d@$fthe third

e f. beverages include cocoa solids, coffee
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third 5 version of the cartridge 1 are the sane as In
Leqinivi ots therkebiving des@r infrom| the adef feeences

bétSRcht ocﬂ@ftq{zﬁe@%xﬁ ?Ie c%é”\? sf@ns% ]{Zﬁl l ov‘c%h%cussed

description t nces meen
Coereszi olesa tweress ovisi ohi Iﬂurtmt:cbrswssgfé saﬁmﬂmﬁ@@twﬁﬁ not
mh ch functi.on thF same nmanner will not 10 be
bei S &ags ,%Qﬂ§%%ﬁl Conpared to the outer nenber 2 of
the QIm@dUE /el Missed hedild ow dmvardl %
cylindrical extension 18 of the outer ne t he

Veilfﬁli%sverté’}eoﬁl%"\a qra\rag@ily oi\ﬂeﬁeawdeddlcadiatreir:asalstmﬂzrmmon
r th ianmeter qf th
18 DO St [l LA el s o Dags frharaer

oqudr ed e th3: 2smuHoam tite muhele menberr? frdh&ilar the
igns. In addition, the first portion 19

31%%“% :z‘?l?:g\%’ Vgﬁ?sé\mftll"r”s& BERFePTod% i Ss fPdce Lilga begween 16 and
1 80w @onpS i t £ |1%ar2| Mm?’ I'f%\ﬁn e BLeure Qe of the

function of which w
previous versions. In addltlon the first portion 19 is

provided with a convex outer surface 1%a, or bulge, as most
clearly shown in Figure 20, the function of which will be
described below. The diameter of the third portions 21 of
the cartridges 1 are however the same resulting in the area
of the shoulder 32 being greater in this, the third vérsion
of the cartridge 1. Typically the volume of the cartridge 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. In the embodiment as shown in Figure
23, four slots 36 are provided equi-spaced around the
circumference of the manifold 16. The slots 36 are slightly
wider than in the previous versions of the cartridge 1 being

between 0.35 and 0.45 mm, preferably 0.4 mm wide.
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21 of the cartridges 1 are however the sane resulting
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the third version of the @artridge 1. Typically the

vol une of the cartridge 1 when assenbled is 32.5 n

20% 25 The nunber and positioning of the slots in the

|l ower end of the annular wall 13 is also different.
Between 3 and 5 slots are provided. In the enbodi nent

as shown in Figure 23, four slots 36 are provided
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Spout 45 is shaped w th an upper frusto-gconica
Wi (AR R i U R L SRR R BectTDr 987D | n
PO dASta t sddie i &4 ous versions and as shown in
Figures 24 to 28, the annular franme 41 is replaced by
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extension 81 has "an in-turned profile as shown
annular flange 47. A cylindrical extension 81 of the skirt
portion 80 extends upwardly from the struts 87 to define a
chamber 90 with an open upper face. An upper rim 91 of the
cylindrical extension 81 has an in-turned profile as shown
in Figure 26. An annular wall 82 of the skirt portion 80
extends downwardly from the struts 87 to define an annular
channel 86 between the skirt portion 80 and the outer tube
42,

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

Apertures 89 are provided between the struts 87

allowing communication between the chamber 90 and the

annular channel 86.
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in Figure 26. An annular wall 82 of the skirt portion
80 20 extends downwardly fromthe struts 87 to define
wa@pooakei2bar channel 86 between the skirt portP@ONG8004/000279

and the outer tube 42. Thé&7annular wall 82 conprises

at a lower end an exterior flange 83 which lies

perpendi cular to the major 25 axis X. A rim 84 depends
downwardly froma | ower surface of the flange 83 and
contains five apertures 85 which are

circunferentially equi-spaced around the rim 84. Thus,

the rid 84St Priovdsesi v tiba astield ad egb oM of
profile. Apertures 89 are provided between the struts
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It should be noted that the four inlets 36 and the
PPFiveomp@? t ur Be 88ixieg chamber 134 contains the beverage

ingredients 200 prior to dispensation. It should be noted
that the four inlets 36 and the five apertures 85 are
staggered circumferentially with respect to one another. The
radial location of the two parts relative to each other need
not be determined or fixed during assembly since the use of
four inlets 36 and five apertures 85 ensures that
misalignment occurs between the inlets and apertures
whatever the relative rotational positioning of the
components.

The one or more beverage ingredients are packed into
the mixing chamber 134 of the cartridge. The density of
packing of the beverage ingredients in the mixing chamber
134 can be varied as desired.

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.
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staggered circunferentially with respect to one
another. The radial location of the two parts

WO 200a063289 t 0 each ot her need 20 not be det er m PEOGBR004/000279
fixed during assenbly sinc@8the use of four inlets 36
and five apertures 85 ensures that m salignnment
occurs between the inlets and apertures whatever the
relative rotational positioning of the conponents. 25
The one or nore beverage ingredients are packed into
the m xi ng chanber 134 of the cartridge. The density

of packika e i lents in t ] XN
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the four slots 36 in the same nmanner as previou
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i% heheh ndr fhen ptlodugh tise dijssiot wesk 085 Mxes e tenular

wat er %Q? forms the beverage_ in the m xing chanber 134
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water in the mxing chanber 134. T
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m xi.ng chanber 134. In this way the degree and
C%%%Wﬂdﬂ‘fhm St e rehiAniary 674 + hen S tprsodwat the
R R s R
pPrgsaiaturies Bgnificantly increased. The beverage is forced
upwardly in the annular channel 86, through the apertures 89
between the struts 87 and into the chamber 90. The beverage
passes from chamber 90 through the inlets 45 between the
support webs 49 into the discharge spout 43 and towards the
outlet 44 where the beverage is discharged into a receptacle
such as a cup. The cartridge finds particular application
with beverage ingredients in the form of viscous liguids or
gels. In one application a ligquid chocolate ingredient is
contained in the cartridge 1 with a viscosity of between
1700 and 3900mPa at ambient temperature and between 5000 and
10000mPa at 0°C and a refractive solids of 67 Brix +3. In
another application liquid coffee is contained in the
cartridge 1 with a viscosity of between 70 and 2000mPa at
ambient and between 80 and 5000mPa at 0°C where the coffee
has a total solids level of between 40 and 70%. The liquid

coffee ingredient may contain between 0.1 and 2.0% by welight
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between the struts 87 and into the chanber 90. The
beverage passes from chanber 90 through the inlets 45

wheimeen2se he support webs 49 into the di schar geCHEB204/000279

43 and towards the 20 outi#t 44 where the beverage is
di scharged into a receptacle such as a cup. The
cartridge finds particular application wth beverage
ingredients in the formof viscous liquids or gels.
In one application a liquid chocolate ingredient is
contained in the cartridge 1 wth a viscosity of

soetiwee 125 rbidR rand p30eFBa 19t Harkieent of eMReaLULe apd
bet ween 5000 and 10000nPa at OC and a refractive
WS s 3Pe6?09ﬁuﬁlbscaﬁﬁonaﬁétﬁéﬁsapplm@amm@nnlm@@l@H level

cRoLtserkaiepnig, bt i) SHRLEATIE L WA 1 o

viscosity of between
C@éiweeﬁlg@edndaﬁﬁﬁﬂdgasabeGpwherezthenthéfee 30 has a

tot | | evel, of het 0 and 70%_ The | d
cot 8o TCHE BV BRE Ll Lol A R AP wacATOOTYANG DiupBysent

1W®b@hhoﬂ£h§0§ﬂbgﬁ5359FE@E&§§2§@4£909379Th%9f%ﬁgkﬂﬁber51on
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Mappt h§. tEeAféaUnkhsvefsthe ﬁbueahtveﬂgeoﬁ @ﬁbeﬂéleartrldge
sent invention is shown in Figures 30 to 34.
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whi chf uPetFBnmeTRet he saneheesaee | fnnbhepehird version
ofll sgHesedgd N dehai Le éﬁo&belﬂuﬁﬁﬁnggbf§ @ol§3the sanme

as in thethird versio
The cylindrical funnel 40 of the inner member 3 is

similar to that shown in the second version of cartridge 1
but with certain differences. As shown in Figure 30 the
discharge spout 43 is shaped with an upper frusto-conical
section 106 and a lower cylindrical section 107. Three
axial ribs 105 are provided on the inner surface of the
discharge spout 43 to direct the dispensed beverage
downwards towards the outlet 44 and prevent the discharged
beverage from spinning within the spout. Consequently, the
ribs 105 act as baffles. As in the second version of
cartridge 1, an air inlet 71 is provided through the annular
flange 47. However, the chute 75 beneath the air inlet 71
is more elongated than in the second version.

A skirt portion 80 is provided similar to that shown in

the third version of the cartridge 1 described above.
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of cartridge 1 and as shown in Figures 19 to 23. The
cylindrical funnel 40 of the inner nenber 3 is

W@ RWMMeR54 0 t hat shown in the second versi on OPCT/GB2004/000279

cartridge 1 but with certdn differences. As shown in
Figure 30 the 20 discharge spout 43 is shaped with an
upper frusto-conical section 106 and a | ower
cylindrical section 107. Three axial ribs 105 are
provi ded on the inner surface of the discharge spout
43 to direct the dispensed beverage downwards towards

BbbBReeHt behnd41 angdppreyeak EﬁeagéggPééﬂggd ?é Qﬁ%e£9 €84
p y, the

fromspinning within the spout. nsequent

Typpsaidy heR apebhffeesardspiovidied seaohdrvehahobhef £ive
 RLQoe 1 nair.inlet.71 i rovi ded through the
p%ﬁ%&ﬁ%@ f?l%%%et Lrd | PGETErD ?ﬁeg%ﬁﬁ¥%§9%‘%eneath t he
ai r Anl etndlariisowdr eoel 089866 d8@NekfetBERSCELHY and
.versiOﬁ. 30 A skirt portion 80 is provided simlar to
TPhAETRhotfht R nthe nEl 2pge 83 ePEi oe ofkihie Rartiouge0l The

Aestsi besly : 065 004/ 000279 _ 30
“Bet ween 5 g%‘@f%@éﬁ%‘?’éﬁs&%@%ﬂé‘%d@o i htrhe®Pi APST
uprer mypileal 04 weickpbs tdiescad prweaidied resher fédan

j ovided in the third version of cartridge
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.. Preferably, the feed apertures are equi-space
P aegf)luor1LHg PG %r ence of the bow 100. The

| animal edbdblgf diedaRe dRCTHhed ARAYE YA dNG, o
previ ous enbodi nents. The assenbly procedure tor the
CHFH AT ér disorkhsf same as that for the third version.

Operation of the fourth version of cartridge is gimilar
to that of the third version. The water enters the
cartridge 1 and the mixing chamber 134 in the same manner as
before. There the water mixes with and dilutes the liquid
product which is then forced out below the bowl 100 and
through the apertures 85 towards the outlet 44 as described
above. The proportion of the liquid product initially
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 dilutéd liquid product
in the lower part of the mixing chamber 134 will tend to
exit through apertures 85 rather than be forced up and into
the annular bowl 100 through upper mouth 104. Consequently,
the liquid product in the annular bowl 100 will remain
relatively concentrated during the initial stages of the

operating cycle compared to the product in the lower part of



10

15

20

25

30

15 cartridge 1 is the sanme as that for the third
version. Operation of the fourth version of cartridge
WO g008/06825r to that of the third version. The R&EL/6B2004/000279
enters the cartridge 1 andlthe m xi ng chanber 134 in
the sane manner as before. There the water m xes with
and dilutes the liquid 20 product which is then forced
out below the bow 100 and through the apertures 85
towards the outlet 44 as described above. The
proportion of the liquid product initially contained
th fhkD ?h@hgﬂﬂgkaEB OMATE%O}§§u§Hoé@o&ECE' gHr end4anhSlar
not subfect to I niediate ution by the water
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of product exiting the m xi ng chanber 134 through the

Figpeet 8baswBsrandheetoncenerppihbn100. thrgemslinngpgpred as a
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e concentration of the mlk neaSured as a
Aspeavehtageenf thhecontahtsatids prefahe witbhowm dupi A0 is

28 ¢ RS, kP s VA eRE SRR IR PR b
imh88iate large drop in concentration as occurs without the
bowl 100. The initial concentration of the milk is typically
30-35% SS and at the end of the cycle 10% SS. This results
in a dilution ratio of around 3 to 1, although dilution
ratios of between 1 to 1 and 6 to 1 are possible with the
present invention. For other liquid beverage ingredients the
concentrations may vary. For example for liquid chocolate
the initial concentration is approximately 67% SS and at the
end of the cycle 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
between 40-67% and the concentration at the end of dispense

1-2% SS. This results in a dilution ratio of between 20 to 1
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whilst line b illustrates a cartridge w thout the bow

100. 15 As can be seen the concentration profile with
W0 b@406525400 is nore even during the operati NBCTGBR@4/000279

and there is no inmmediate3karge drop in concentration

as occurs wthout the bow 100. The initia

concentration of the mlk is typically 30-35% SS and

at the end of the cycle 10% SS. This results 20 in a

dilution ratio of around 3 to 1, although dilution

rati os of between 1 to 1 and 6 to 1 are possible with
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thro h.the aperture 1 by. t he back pressure
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tlaend:emlmf&@" Qﬂsea'ﬁh&rb% agen off hsufiariegthd Hough11 air
rture 128 as a jet and into an expansion chanber
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directly over the air e Dbeveérag
fuamedrled owliveottsr go mtowaetm@czlpmm elef bdhgage is
dlﬁh¥9ra drJet aresult air is entrained_into
e

dr ops. .
Str gaﬁﬂe%?faﬂjr@ FHR 5F & R Mhgde dfhe air
bubiilds @drm the desired frothy appearance.

Advantageously, the inner member 3, cuter member 2,
laminate 5 and filter 4 can all be readily sterilised due to
the components being separable and not individually
comprising tortuous passageways or narrow crevices. Rather,
it is only after conjoining the components, after
sterilisation, that the necessary passageways are formed.
This is particularly important where the beverage ingredient
is a dairy-based product such as liquid milk concentrate.

The fourth embodiment of beverage cartridge is
particularly advantageous for dispensing a concentrated
dairy-based liquid product such as liquid milk. Previously,
powdered milk products have been provided in the form of
sachets for adding to a pre-prepared beverage. However, for

a cappuccino-style beverage it is necessgary to foam the
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bubbles as the air is drawn up through the air inlet
71. The jet of beverage issuing fromthe aperture 128

w0 200186f26mnel | ed downwards to the outl et 44 wheCEGBR@®4/000279
beverage is discharged inB® a receptacle such as a
cup where the air bubbles formthe desired frothy
appearance. Advantageously, the inner nenber 3, outer
menber 2, lamnate 5 and filter 4 can all be readily
sterilised due to 20 the components being separable
and not individually conprising tortuous passageways

miqu.nafﬂi%/vl'farf\ﬂec&?'aﬁﬁ.%d pridvidus 190k, FdBing steam
conjoining the conponents, after sterillisation, that
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articularly inmportant where the .beverage ingredje
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cartridge is particularly advantageous for,djspensin%1
The smrcarf retean aldT yisasEeas ddisd Prodwd Wigh agduring
liqui.d. m K. evi i p 4l ve
RS DA AT 15 o 50 Shehots Tor Hadie t o
irevrte-dir epaseiide viermage batdmmgesr cdiridge having a

cappucci no-styl e heverage it, j S _necessary to fo t.he
Cwmm%ﬁaﬁg%m%o%%%%reﬁm 5 hag'®® been
£hBRD Aehi a%edhdH @UoMS] IhPIEHRASSI NG HBiRAmt througtar
l'iquid m|K product. However this necessitates the

amrovi shorf afm can demzpshiaedwih & madakkasl aheehye of
d conpl exity of .the i t-q, di
i e

sOfe iFgqUiVrsrisg tlopenidtk ammofridme carirégigesemi -skimmed

Accordingly the present _invention proyides for .
ik A O (FIRKE AT o - CoricntTR o B 7y2 basekids

rhd O A BEOAUCE 3 tNENEI - md Tk WS heen i doyinds thad P¥esent
concentrating the mlk product a greater 10 anount of
ifomm vam dentproduestdvdéer & pand ckdarfatolame 3 taidks
cdhen coppared fo fresh o UHT mik. Bl s r&duces; dhe
contains 4% fat and 30% total solids. The concentrated milk
preparations are suitable for foaming using a low pressure
preparation machine as will be described below. In
particular, foaming of the milk is achieved at pressures
below 2 bar, preferably approximately 1.5 bar using the
cartridge of the fourth embodiment described above.

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

coffee foaming levels of greater than 70% are possible. The

foamability level is measured as the ratio of the volume of
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size required for the mlk cartridge. Fresh

sem -skimed mlk contains approxinmately 1.6%fat and
waodswe2ad solids. The concentrated |iquid mP&I/GB2004/000279

preparations of the present415 invention contain

between 0.1 and 12%fat and 25 to 40% total solids.

In a typical exanple, the preparation contains 4% fat

and 30%total solids. The concentrated mlk

preparations are suitable for foam ng using a | ow

pressure preparation machi ne as vvi Il be descri bed
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largste dodt OF % SrftRaTasd T8y Y€ -pridviisi or ssf }iﬂ%’fb(}'\]ﬂat

EobiRiAs 631 I1° SREMI. HYR Jaler s The LA 1y 0

the m |k~ di spensed wth t
tarrsvegraéanr@r Otfhs;met haa:.tuam‘usmrdeldmhms &N sérbwrn itrh Glitgutree 35c
bow I | ne I S because the

0 .
Thfuoartn}i’gl | t G & rﬁ VI?QIS‘?@&? % ES EFrrreeloz];t & itk

ref3@ns in the cartridge until near the end of the operating
cycle when the agueous medium is at its hottest. This again
improves foamability.

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

It has been found that the embodiments of beverage
cartridge of the present invention advantageously provide an
improved consistency of the dispensed beverage when compared
to prior art cartridges. Reference is made to Table 1 below
which shows the results of brew vields for twenty samples
each of cartridges A and B containing roast and ground
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
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concentration of the mlk and as shown in Figure 35a

the bow 100 naintains a higher concentration of

t he

wWorR0ok/065259 ar ger part of the operating cycle. |PCT/&€Bad8000279

known that foamability of3sthe mlIk is positively

correlated to 15 tenperature of the aqueous nedi um as

shown in Figure 35c. Thus the bow 100 is

advant ageous since nore of the mlk remains in the
cartridge until near the end of the operating cycle
when the aqueous nediumis at its hottest. This again

adREONCTIOhIITRDEI  hn?QoFhe £aLLI Lidge 0! hf pichiia

ment 1's al so

vant ageous i n dispensing liquid

bevefrbge prsodeetsrasl idedcrikbedigbowred kbnvastlederd @und

ogF BRAB S FIORFLR SaPariageqiet) Brovias ancess tables and

Fornered gonsinst erewkst heldwspensed beverage when
conpared to prior art cartridges. Reference is nade to
Table 1 below which shows the results of brew yields

for skuent y sanm 85 (x8a6hah,63r L hdgagsn and B

contal ni ng ‘roast and grfoun cof f ee. reridge A
beverage cartridge according to the 30 first
enbqdi_nent. of the present invention., Cartridge B i
pri %r Y&leﬁdbévérﬁac‘&e *c&TEM JgéUHE d8ddri bed in the
applicant's WQ,2004/ Q65222 ReiL&820@4/000279 35
docunent W01/ 58786. The refractive i ndex of the
brewed beverage is neasured in Brix units and
con\i,erbtleedlto a percentage of soluble solids (%5S)
usi ard tables and fornulae. In the exanpl

bel @Werdnd = 0.7774 * (Brix value) + 0.0569. %
vi el gRT ?%gﬁ x
) 10

S a

S a

es

Brew Vol unme (g))/ (100 * Cof fee Wi ght

(9) Samplg Brew Volume (g)| Coffee Weight (g) Brix % SS (M) % Yield

1 105.6 6.5 1.58 1.29 20.88
2 104.24 6.5 1.64 1.33 21.36
3 100.95 6.5 1.67 1.36 21.05
4 102.23 6.5 1.71 1.39 21.80
5! 100.49 6.5 1.73 1.40 21.67
B 107.54 6.5 1.59 1.29 21.39
7 102.70 6.5 - 1.87, 1.36 21.41
8 97.77, 6.5 1.86 1.50 22.61
9 97.82 6.5 1.7 1.38 20.75
10 97.83 8.5 1.67 1.36 20.40
11 97.6 6.5 1.78 1.44 21.63
12 106.64 6.5 1.61 1.31 21.47]
13 99.26 6.5 1.54 1.25 19.15
14 97.29 6.5 1.59 1.29 19.35
15 101.54 6.5 1.51 1.23 19.23
16 104.23 6.5 1.61 1.31 20.98
17 97.5 6.5 1.73 1.40 21.03
18 100.83 6.5 1.68 1.36 21.14
19 101.67, 6.5 1.67 1.36 21.20
20 101.32 6.5 1.68 1.36 21.24
AVERAGE 20.99

CARTRIDGE B




Table 1 CARTRIDGE A Sanpl e Brew Vol une Cof fee Wi ght

Bri

X

%SS * %Yield 1 105.6 6.5 1.58 1.29 20.88 2

waee4@d45269 5 1. 64 1.33 21.36 3 100.95 6.5 1. 67PAT/882004/000279

21.05 4 102.23 6.5 1.71 B639 21.80 5 100.49 6.5 1.73
1.40 21.67 6 107.54 6.5 1.59 1.29 21.39 7 102.70 6.5

1.67 1.36 21.41 8 97.77 6.5 1.86 1.50 22.61 9 97.82
6.5 1.7 1.38 20.75 10 97.83 6.5 1.67 1.36 20.40 11
97.6 6.5 1.78 1.44 21.63 12 106.64 6.5 1.61 1.31

21.47 13 99.26 6.5 1.54 1.25 19.15 14 97.29 6.5 1.59

1. 291935—34531061+546-"51+H1+1-23r19-23—3167104-23
6. §Sam quew’v!qlurmﬁ(glcb@ffei;wejgtﬂ_(gj 6.85x1 73 % S3d*%21)03 % Yeld
100.83 6.5 1.6%@08536 21.146519 10118767 6.5 1567 1. 36 23.39
21.]20 20 101.38e%.5 1.68 5536 21881 AVERAGE00.99 2216
CARTRI DGE B WO g4/ 065259 ¢RCT/ GB3@D47 00027954 36 22,04
Sarpre &rngm 94 F,.Ef’”eenﬁl% gnt i, Xn"/c')_bb“é&‘(l erd T 50
10065651 51123391295 651 1503
22116 % 08 4 BOl1 g § 458> 0412 02 4314% p 3 A0
1.845 26 23  98.05 6.5 2.05 1.651) 24.90
99.49 6.5 1.96 1.581 24.19
95.62 6.5 2.3 1.845 27.14
94.28 6.5 2.17 1.744 25.29
10 96.13 6.5 1.72 1.394 20.62
11 96.86 6.5 1.81 1.464 21.82
12 94.03 6.5 2.2 1.767 25.56
13 96.28 6.5 1.78 1.441 21.34
14 95.85 6.5 1.95 1.573 23.19
15 95.36 6.5 1.88 1.518 22.28
16 92.73 6.5 1.89 1.526 21.77
17 88 6.5 1.59 1.293 17.50
18 93.5 6.5 2.08 1.674 24.08
19 100.88 6.5 1.75 1.417 © 22.00
20 84.77 6.5 2.37 1.899 24.77
AVERAGE 23.09

data

Performing a t-test statistical analysis on the above

gives the following results:

Table

2

t-Test: Two-Sample Assuming Equal Variances

% Yield (Carlridge A)

% Yield (Cartridge B)

Mean
Variance

Observations

Pooled Variance

Hypothesized Mean Difference

df
t Stat

P(T<=t) one-tail
t Critical one-tail
P(T<=t) two-tail

20.99
0.77

20

2.90

0
38

-3.90

0.000
1
0.000

188

.686

376

23.09
5.04
20
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5 100.26 6.5 1.72 1.394 21.50 6 98.05 6.5 2.05 1.651
24.90 7 99.49 6.5 1.96 1.581 24.19 8 95.62 6.5 2.3
WA 28456279 14 9 94.28 6.5 2.17 1.744 25.29 10POBGB3004/000279

6.5 1.72 1.394 20.62 11 96786 6.5 1.81 1.464 21.82

12 94.03 6.5 2.2 1.767 25.56 13 96,28 6.5 1.78 1.441
21.34 14 95.85 6.5 1.95 1.573 23.19 15 95.36 6.5
1.88 1.518 22.28 16 92.73 6.5 1.89 1.526 21.77 17 88
6.5 1.59 1.293 17.50 18 93.5 6.5 2.08 1.674 24.08 19
%207$8ASEgAéE75 1.417 22.00 20 84.77 6.5 2.37 1.899

. 23.09 Performng a t- I sti

anaﬂQQiFadMQﬂailt he_above d j v t' t4€St o a't | stical

r es@lahdyd Bevilwbl e 2 t-Test: Two- Samdeés Assuni ng EcifaP
Variances Yield Cartridge A) % Yield (Cartridge B)

Mean,, 20, 99 .23..09 _Var.i s io
20 o BE WA tarhE S SOy SUEnSIT TS ey Bt foranae
whl cHlfe BBt ds SAbred 2@ rehgtsst Foanetieaidar@® xAGRESS oft the

Critical one-tail 1.686 P(T<=t -tai
present invention is signifi%antl@’&%gt%?l(;%'%P%%é?

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

The materials of the cartridges described above may be
provided with a barrier coating to improve their resistance
to oxygen and/or moisture and/or other contaminant ingress.
The barrier coating may also improve the resistance to
leakage of the beverage ingredients from within the
cartridges and/or reduce the degree of leaching of
extractibles from the cartridge materials which might
adversely affect the beverage ingredients. The barrier
coating may be of a material selected from the group of PET,
Poiyamide, EVOH, PVDC or a metallised material. The barrier
coating may be applied by a number of mechanisms including
but not limited to vapour deposition, vacuum deposition,
plasma coating, co-extrusion, in-mould labelling and

two/multi-stage moulding.
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WD 2004/ 065259 PCT/ GB2004/ 000279 37 t Criti cal
two-tail 2.0244 Standard Devi ation 0.876 2.245 The
w@rakpei2sd shows that the consistency of % vyi el BCT/GBRI03/000279
equates to brew strength, 88r the cartridges of the
present invention is significantly better (at a 95%5
confidence level) than the prior art cartridges, wth
a standard deviation of 0.88%conpared to 2.24% This
nmeans that beverages dispensed with the cartridges of
the present invention have a nore repeatable and
clggigqrn1strength. This is preferred by consunmers who
i heir drinks to taste the 10 sane tine after tine
and do not want arbitrary changes in drink strength.
The _materigls of the cartridges described_above nmay be
L.orofi §8F id9sa Ydr %iogr Y€Gattng ?’gvfeﬁﬁ‘lggv@rteﬁ’@irlatl%n
resislcaneR , ee0xLeeR130d/ ebnBiistikee ol mtkebeverage
contam nant ingress. 15 The barrier coating may al so
i mpilogretientssi @04ncendo bedagadersrd: hxcpeveagentially
i ngredients fromw.thin t cartri a .reduce
{he dear BB eIt ok 2Bdst Ratrraras 1 Vietea” S one
car bid dgeaitidralge dhigeledieghts iadweerndehy dafdhectolile
beverage jngredients. The barrier 20 coating may be of
a meferedisdd-ected fromthe group of PET, Pol yani de,
EVOH, PVDC or a netallised material. The barrier
coating may be applied by a nunber of nechani snms
2.i ncAudiang rilfigle ot dliatimedd ino odapourl ddsesiin ¢ie cartridge

vacuum deposi tion, I cqeating, Cco-extyusi.on,

| n- WEUEE PRBeIA g 98 P va It SChgeRbITaThs S 7B

2004/cR62250 IR EBACR4Y @0R2E2rtI8 ddediat®l anlouklet (122)

cartridge (1) for use in a beverage preparation o
for discharge of a beverage produced from the ligquid

chocolate ingredient.

3. A cartridge as claimed in claim 1 or claim 2 wherein

the liquid chocolate ingredient is concentrated.

4. A cartridge as claimed in claim 3 wherein the liquid
chocolate ingredient contains greater than 40% total

solids.

5. A cartridge as claimed in claim 4 wherein the liquid
chocolate ingredient contains between 70 and 95% total

solids.

6. A cartridge as claimed in claim 5 wherein the liquid

chocolate ingredient contains about 90% total solids.
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machi ne, the cartridge containing one or nore beverage
5 ingredients (200) and being formed from

waewges2sd al |y air- and water-inperneabl e matBPCT/&B2004/000279
wherein the one or nore bé%erage ingredients is a
l'iquid chocolate ingredient. 10 2. A cartridge as
claimed in claiml1l wherein the cartridge conprises an
inlet (121) for the introduction of an aqueous nedi um
into the cartridge and an outlet (122) for discharge
of a beverage produced fromthe liquid chocolate

I ngred] .15 3. rtri dge ied |_ai :
7'clafh?%3ﬁ%%% E%%ﬁiﬁg%ﬁﬁ%%%gg%ﬁgébﬁg%% |néieé$%§%dqé?éyéln
conadr rlateed.d £hdhcdartter iidgeredis egltaiired d nhed diommB of a

wherein the liquid 20 chocol ate ingredient contains

greéF%H'than 40% total solids. 5. A cartridge as

claimed in claim4 wherein the Iiquid chocol ate

i ngredi ent contains between 70 and 95% total _ 25 _
8 sol isam.rifigaras idgdmes dimiamyd dneagding 3 hiHet efherein

ot AR R (h ey T CBat0 0 00RTS = 9g P
A cajddviadge A5 ldiImrbnba anty spteeedi ngengleatanudeer ei n

the liquid chocolate ingredient is in the formof a
gel. 5 8. Acartridge as clained in any preceding

claimuhensidye the difyidh chocalale d Riad @t thas Ruid
9visé%;|ty]%fﬂ¥%etmeen 70 and 3900nPa at angient o
t enpdrcatairag.e Angyeshrant dges as valsmiassd v oiclketmegn 1700

wherein the |jiquid 0. chocol ate i.ngredi ent has a
vi scad'gjrt rboofmﬂt?et%eaﬁ[&ilﬁi% %aeﬁrﬁ)%%&a at ambi ent
t enper at ur e.
10. A cartridge as claimed in any preceding claim wherein

the liquid chocolate ingredient contains cocoa solids.

11. A cartridge as claimed in claim 10 wherein the liquid
chocolate ingredient contains between 50 and 80% total

cocca solids.

12. A cartridge as claimed in claim 11 wherein the liquid
chocolate ingredient contains between 60 and 70% total

cocoa solids.

13. A method of dispensing a beverage from a cartridge (1)
containing one or more liquid chocolate ingredients
during an operating cycle, comprising the steps of
passing an aqueous medium through the cartridge to form
a beverage by dilution of said one or more chocolate
-ingredients, and dispensing the beverage into a

receptacle, wherein the one or more liquid chocolate
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10. A cartridge as clained in any preceding claim
wherein the liquid chocol ate ingredi ent contains
weoweacesd i ds. 15 11. A cartridge as cl ai ned PET/GBa00Ai000279

10 wherein the liquid choae®l ate ingredi ent contains
between 50 and 80%total cocoa solids. 20 12. A
cartridge as clained in claim 1l wherein the liquid
chocol at e i ngredi ent contai ns between 60 and 70%t ot al
cocoa solids. 13. A nethod of dispensing a beverage
froma cartridge (1) 25 containing one or nore liquid

ChOCQh@i@di?ﬁégg%%n&§1¥g¥ﬁiQ .gnrggfégétgagg%%%ﬁh%1to 1 and

conpri si ng

pPsS O passi ng an

t hroughtehke. cartridge to form a beverage by dilution
of said one or nore chocolate ingredients, and
di spensing the beverage into a 30 receptacle, wherein
14 he AnGeod0s € &1Quheychocol ate MO 20040652 i8]
PCT/ GB2004/ 000279 40 i ngr edi ent s P Aty %‘ﬁp%lsmg the
rati®-eR Dethreniggtihd beiderdde tthioudh. mdemet hodoasduce

cl ai pged, {0, cl Al [ C [isSi t 5 step.of |
passi ng itxﬁ% %@v@%g%eéf%%%g%h “ﬁqer%%eslq 29'5? 212%%%1 ‘?ga‘?ﬁ’ﬂﬁmg
of tie earageshaher®@ n the level of foaming is
greater than 70% 15. A cartridge (1) for use in a
beverage preparation 10 nachine, the cartridge
1S ONtAI FH ARG QR Of1 r; | | . and
bei ng forned ro{n )gg%gﬁ gﬁ%ﬁeallaf?% Ba%%egrﬁéeégxoaaél&[‘
wat etaging nedis ecariteirdgd ssontleeineing tdie ane maxre M erage

bev
16.

1l6.

17.

18.

19.

Iy | » edi IS liquid mlk ingredient. 15
VA ) e the it Saoreite s te 1y
air- and water-impermeable materials, wherein the one

or more beverage ingredients is a liquid milk

ingredient.

A cartridge as claimed in claim 15, wherein the
cartridge comprises an inlet (121) for the introduction
of an agqueous medium into the cartridge and an outlet
(122) for discharge of a beverage produced from the

liguid milk ingredient.

A cartridge as claimed in claim 15 or claim 16 wherein

the liquid milk ingredient is concentrated.

A cartridge as claimed in claim 17 wherein the liquid
milk ingredient contains between 25 and 40% total

solids.

A cartridge as claimed in claim 18 wherein the liquid

milk ingredient contains 30% total solids.
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cartridge conprises an inlet (121) for the

i ntroduction of an aqueous nediuminto the cartridge
wanw4mes26ut | et (122) for discharge of a beverBQEGB2004/000279

produced fromthe 20 liquidimlk ingredient. 17. A

cartridge as clainmed in claim15 or claim 16 wherein

the liquid mlk ingredient is concentrated. 25 18. A

cartridge as claimed in claim17 wherein the liquid

m | k ingredient contains between 25 and 40%t ot al

solids. 19. A cartridge as clainmed in claim18 wherein

he Jiquid .30 mlk jngredi ent contains 30%t ot al
2(Ss'ol i%s‘?a%&%@%/%% | GBI/ 0 M1 200 ALD
car tuhalgei @scied al e d Many Hosdddie Ind & Wiscosity of
wherein the liquid mlk |ngreé?ent has a viscosity of
bet WeRIH'SRN aHY BIDRARORRE ath| i emhjermparatuse 21. A
cartridge as claimed in any of clainms 15 to 20
wherein the liquid mlk ingredient contains between
21. 1 A ararti2lddatas 22l aibnarethrochof off splensiagl® to 20

beverage froma cartrjdge (1) 10 containing one or
mn@%%ﬁﬁh ?Qﬁ%&%ﬁﬁﬁ§%ﬂﬁ%@n%ﬁ%&ﬁmﬁ&?UmalOi
cyclgnd comprissd ng the steps of passing an aqueous
medi um t hrough the cartridge to forma beverage by
dilution of said one or nore liquid ingredients, and
i spensi verage into.a receptacle, wherein the

28 AR 2 AL T B 5 @ e e @)
r at icorofaibenseemel dro rbw@nd @ntiel i 1331 ryreRked Aiuring
clainmed in claim?22 wherein the one or nore liquid

mi | % e s T | REPBYR e dtico BreRs indax0itg an

10 houbus AIERBPLIAS HAIHRI da&t‘i‘i@ﬁ@ 2:%) q_{gjr% a rBe%/?’erac_:je

further conprising the step of passing the beverage

t hr ygldilution of said one or more liquid ingredients, and
dispensing the beverage into a receptacle, wherein the
one or more ligquid milk ingredients is diluted by a

ratio of between 1 to 1 and 6 to 1.

23. A method as claimed in claim 22 wherein the one or more
liquid milk ingredients is diluted by a ratio of around

3 to 1.

24. A method as claimed in claim 22 or claim 23 further
comprising the step of passing the beverage through
means to produce foaming of the beverage, wherein the

level of foaming is greater than 40%.

25. A cartridge (1) for use in a beverage preparation
machine, the cartridge containing one or more beverage
ingredients (200) and being formed from substantially

air- and water-impermeable materials, wherein the one
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means to produce foam ng of the beverage, wherein the
25 level of foamng is greater than 40% 25. A
w@aooio6tge (1) for use in a beverage prepar atiBCI/GB2004/000279
machi ne, the cartridge con#ai ning one or nore beverage
i ngredients (200) and being forned from substantially
30 air- and water-inperneable materials, wherein the
one WD 2004/ 065259 PCT/ GB2004/ 000279 42 or nore
beverage ingredients is a liquid coffee ingredient.
26. A cartridge as clainmed in claim?25, wherein the 5
cartridge co I ses an in 21) foy.the
int?BdﬂgF?ngB%Fa%ﬁ 5ﬁ%eo%%e%%%lu%1ln el g %%rtrldge
andiagregtbat . (122) for discharge of a beverage
pr oduced from the liquid coffee ingredient. 10 27. A
cartridge as claimed in claim26 wherein the liquid
26C0Thee LDt agLenL Leacnogenhraiady 28, dneabtsidde as
clairned e or claim27 wherein the l'i quid .
Coféaet@mﬁgalﬂ@mpeﬁmeenanolahdt7@@81btébr15h§ohn§§OdUCtlon

29. A cartridge as cl ai ned |n ere

i qBFd3ncAAPERIEOREAIHE BRE RN ReosTafdi 395, ol phcoucier

SO|'g§252@o§odlécﬁékgé|Qﬁeaaﬁeﬁé@agédprﬁdﬁﬁydOfrOhathB
wherein the |iquid coffee ingredient

conlapnddsediffise bhoueBérBEe. 31. A cartridge as

claimed in claim30 containing between 25 0.1 and

2. 0% by wei ght sodi um bi carbonate. 32. A cartridge as
27¢| apmed riprigbai Bs3tladntd mnngllaemV\E6nwher51anth 09quid

by wei ght sodi um bi car bonat e. %O 4/ 065259

PCTFG@%@MF@G@?‘?IQGHES1§3CORCEEFFF‘ e as claimed in

any of clainms 26 to 32

28. A cartridge as claimed in claim 26 or claim 27 wherein
the liquid coffee contains between 40 and 70% total

solids.

29. A cartridge as claimed in claim 28 wherein the liguid

coffee contains between 55 and 67% total solids.

30. A cartridge as claimed in any of claims 26 to 295

wherein the liquid coffee ingredient contains sodium

bicarbonate.

31. A cartridge as claimed in claim 30 containing between

0.1 and 2.0% by weight sodium bicarbonate.

32. A cartridge as claimed in claim 31 containing between

0.5 and 1.0% by weight sodium bicarbonate.



wherein the liquid coffee ingredient has a viscosity
of between 70 and 3900nPa at anbi ent tenperature. 5
WwW@2004h6289 tri dge as clained in claim33 wherei PCT/B82004/000279
liquid coffee ingredient Has a viscosity of between
70 and 2000nPa at anbient tenperature. 35. A nethod
of dispensing a beverage froma cartridge (1) 10
contai ning one or nore |liquid coffee ingredients
during an operating cycle, conprising the steps of
passi ng an aqueous nediumthrough the cartridge to
$or Y4l Eon. o aj e, or re
3Iiqg?gcggg?égggnage%?%%#%# g%diﬁfs%gngyﬁbm?hggb59e%%ge
i nt overdbnriegepl aghid abefed nitdeedhenorhaerg igqubdity of
coff.ee ingredients js diluted .a ratio of between
10 (5qeg d%?O?)n?tio?’ §00ra 56 TGSt RTRE FRET A
claim 35 wherein the one or nore 20 liquid coffee
ingredients is diluted by a ratio of between 20 to 1
> hnd HF3Btaidgy. an eRaieRE okt b ed3 rvisdné tm 3Bherliquid

cl aidp u : | Si t t.ep o ssin e
bever a%ge% h{rrtcl)%}g%dl %g ne%%sa(]gé)lé]pc?%gu% ?%a aﬂ’ée%lg %(Eeand
beves EYyapPaveet ermbide: |tewedexdftd:e@mi ng i s greater than

70% 38. A cartridge (1) for use in a beverage
preparati on machine, the cartridge containing one or

39101 & heusageor 30 d e edient %éx?é@g@@r&#iaf‘gciﬂfﬁ?@ge (1)

fromsubstantially air- and water-inperneab
10 mat 19THIBL AR @i ethangree MWD 4AOBES 3 ngredients during

PCT/ 9 4 or_nore heverage ingredients is

any a?%%i%aﬂ%%rc&f%le,j Ucioéné),rjfsllg% %ﬁq%g, (@] pass.lng an

car konetcacs hevbnag e hSauee e 30958Idge X 3%orh a beverage
claim 38, wherein the

carE{id as, clained in rei

car t¥ dﬁi%@} iFeSan gy IPEe flgauisk coffee

i nt ie@duEdiQhes, and dispensing the beverage into a
15 receptacle, wherein the one or more liquid coffee

ingredients is diluted by a ratio of between 10 to 1

and 100 to 1.

36. A method as claimed in claim 35 wherein the one or more
20 ligquid coffee ingredients is diluted by a ratio of

between 20 to 1 and 70 to 1.

37. A method as claimed in claim 35 or claim 36 further
comprising the step of passing the beverage through
25 means to produce foaming of the beverage, wherein the

level of foaming is greater than 70%.

38. A cartridge (1) for use in a beverage preparation
machine, the cartridge containing one or more beverage
30 ingredients (200) and being formed from substantially

alr- and water-impermeable materials, wherein the one



of an aqueous nmediuminto the cartridge and an outl et
(122) for discharge of a beverage produced fromthe
wo@p®4/0625Nn0r e beverage ingredients. 10 40. A ceCT/GBoa/000279

as clainmed in any of claing4l to 12, 15 to 21, 25 to
34, or 38 to 39 wherein the cartridge conprises an
outer nmenber (2) and an i nner nenber (3) conjoined on
assenbly with the outer nmenber. 15 41. A cartridge as
clainmed in claim40 wherein a snap-fit arrangenment is
prﬁ%ided to conjoin the outer nmenber and the inner
menber on _assenbly of. t r.i dge. . ;
carfFiHﬁgehs%ﬂﬁﬁ%%ﬁjﬁﬁgﬁ%dg%%%flq%ra@%ﬁfﬁ?f§é¥ﬁ¥?hgfult
Congriisieng fRaRSifed nfirldduciantpoasteld tlevichedeeyercage, or
wherein said neans for producing the jet of the
bevées§ErEonpri ses an aperture in the beverage flow
path. 25 43. A cartridge as clainmed in claim42
further conprising at least one inlet for air and

5 39vealds deort mjeiver &S g ed mepr dgs gl e d@ot WhieREin Rl et
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37'or more beverage ingredients.

40. A cartridge as claimed in any of claims 1 to 12, 15 to
21, 25 to 34, or 38 to 39 wherein the cartridge
comprises an outer member (2) and an inner member (3)
conjoined on assembly with the outer member.

15
41. A cartridge as claimed in claim 40 wherein a snap-fit
arrangement is provided to conjoin the outer member and

the inner member on assembly of the cartridge.

20 42. A cartridge as claimed in claim 41 or claim 42 further
comprising means for producing a jet of the beverage,

- wherein said means for producing the jet of the
beverage comprises an aperture in the beverage flow
path.

25

43. A cartridge as claimed in claim 42 further comprising

at least 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

30 incorporated into the beverage as a plurality of small

bubbles.
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44. A beverage as produced by the method of any of claims
13 to 14, 22 to 24, 35 to 37.



