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WD 2004/ 065256 PCT/ GB2004/ 000268 1 CARTRI DGE FOR THE
PREPARATI ON OF BEVERAGES The present invention relates
WO 200a/06826¢ ri dge for the preparation of bever apeBGERREA/000268
in particular, to sealed 5 cartridges which are forned
fromsubstantially air- and water-inperneable
materi als 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 10 packages.
For exafRARTIRIDGE FOR) I PREPRATION @R SEVERAGES
conmpacted ground coffee are known for use in certain
cof fee preparation machi nes which are generally
teriBd peERERESPnveAREBhNES1atBst Be B eduetiieReoffor the
cof fee u3|ng these preparation machines the coffee
preppratdge P bﬁﬁ@édgﬁﬁ ands breRpngleHarber tandsmded
cam@£§& L3 PAsaRd, % O%ghmé %8&tgh8g% n%EaﬁﬁkﬁEJEE'%nd
ﬁlg %ressures 6 ract
waﬁéfﬁ6ﬁpéﬁmshb1éemh8efﬁathhﬁdgwhmﬁd eohteaent enepraduneae
the cof fee_beverage. Typically, such nmachi nes operate

lnﬁ’f’eﬁlﬁ%§s§?€ B]PegPééPéFaFﬁaﬁ BExPEYETPISSThe 20

pre@@rﬁagOﬁr@@98t9§§ gEehhgrbyBecdessr had have tge

date been "relatively expensive since conponents oOf
preherahthiingngsadhenas uhelm.dneadpaﬂrpslandmpemam@st

%Eﬁable %o Wi t hst ?nd t he high pressures. nCO ind
PAGFBITE8 7887 t REFEPL S dSSEFTBEdCE Car PrPaYe For SPhE 1289
coRpgpaeat gesunli beyeeagaseWkhehnmoperatiese ah acptessu®ffee

generally in the range 0.7 to 2.0 x_ 105 Pa. However,
preparataplr PageingsdebighearropenseailAyatpeerag \@spresso”
mafhepaLal | o ABCHLRG,LOM NG FCARTELE ALl kAdus!ria

et an atrvely expensive. Henc there
prepamahson maqhuneaenheseofﬁeeacaattudgge1Soplahed 1n a
ges, wherein _the

o BB Bh P R BREIGR RS Babliga BALLELIYES Al eriage

at relatively high pressures, thereby extracting the

aromatic coffee constituents from the ground coffee to
produce the coffee beverage. Typically, such machines
operate at a 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 regquirement
for a cartridge for the preparation of beverages wherein the

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

WO eddabizbé ty. The cartridge of W01/ 58786 is PCT/GB2004/000268
substantially rectangular 3n shape. Consequently, the
bed of beverage 5 ingredients is also substantially
rectangul ar in shape. The water enters the
conmpartnent containing the beverage ingredients
t hrough slots arranged down the I ong sides of the
conpartnent. The infused beverage produced fromthe

paleMeiBge, | igr echendSmd St Lol hecked iR Beshanbercbeeat ed
at 10 one end of the cartridge. It has been found that

pepsriaee Fd tFel iRk i%Y owi ng through the cartridge
beythS RENL VALY | 00 OO POS7OF 14 Bl Lhe, Rpd of

beverage i ngredients ependi ng throu | ot the
reavereyu et ers $impe conparsepunt T sticanbeé@adt t beunerga

._degrees of, extractiaon 15 an ield of the beverage

ing e B S B0 6 v TR T O L D £ RS b wadape - The

WatSME CaSS Ve R tE RGeS md Mk aslshhi d O ng Ok ruge«&élﬁa?e
pre-mettln%lstep, where water is injected into he

in@f:jliﬁﬁiﬁa@rﬁ?ntt x@}%}atiﬁrcaiffse QT@m@r@@@sﬂiW?&@m gideneof
e RS A L Ofhd bALENE, B el Sl TNl ST B8R

bewesyd hasgredosdt s dge dsViagead Lyl a naiatiser wabtated at
cloifd at %gper and lower_ends by alumnium_film In
ong&Rd £f | Hetcdstpiddeed Th 23 bpperiewrdm torth) penrions

of }Q?{éégwa‘i@ef)efié%ﬁ% ath O A eent s Al £hdinp: £ 1 oiéggé\{q&r e

flows outwardly into the cartridge and filters
vagiowsvealtetizees vbuginea boffee bed ahdotheragdr bughedients
filter er i.ntg a. cylindrical collection chanber.
aengrig BB e S e T Yol et oYhded by
cond £F et | hEnd OWedn fidda ddhensards | dgerdSs I&F adkvehy¥tion
conplex, in particular because it 30 requires the

ancyneielit e foft i PXYATIHR | Bedr St it | ptl hahipein one
cartridge and between successive cartridges. In addition,
during the pre-wetting step, where water is injected into
the compartment to saturate the beverage ingredients, the
degree of wetting is liable not to be uniform along the
length of the cartridge.

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

which must be of a size at least equal to the filter paper.
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whi ch nust be of a size at |least equal to the filter
paper. WD 2004/ 065256 PCT/ GB2004/ 000268 3 The

wo eguiossent for the collection chanber at a | P@EGBeVd/000268
of the cartridge also increases the overall size of
the <cartridge. Further, use of the cartridge is
relatively conplex since the inlet and outlet of the
cartridge nust be 5 forned in opposite ends of the
cartridge. Accordingly, the present invention provides
a cartridge containing one or nore beverage

ThéngégghgehénEHQOQGEHQ Ee&ﬂsétléﬁoﬁhéMgékaaE'ggg$wékfénd of

and water-inpernmeable materials, the «cartri
th@oﬁ@rtgﬂdgeoﬁlbelmgcadapeedthe haezafldr smedet bér ¢he 10

I f f
coflab 838!, BB RSt b8 oL EEnELERNCHLEN 0 20 2aucays

compaéﬁckeﬁbsedhenanEQtaﬁaowualeth@faauéouérﬁﬁﬁa B must be
t hrough t he cartridge i's generally in an i nwar
fogredctoAPPPEATENENEE PEatheoRBTERLERS t0 the at | east

oneAeéékﬁingig e keggnengﬁgéﬁgggntﬁ%&ggﬁﬁggg,Eg&gkidge

cartridge” used herein i s neant
cogoaiainegr pnsachetiooe beeveepyackiegwhithneentabdndbedng dormed

nor e bever gredi e t he manner  descri bed
e Y SR R Re-  Frav=Beht SoPEgRa-BLr MakRERale, the
ca2frifige Cabhprdgengf ot hBe PhESEALpLBYERLI AAVEORLRAY @RErein
or nore beverage ingredients suitable for the

at f peamE i oRcoindetbéosr blge prbuoductipe péveragauppogunedium
1n9@yt£§ Qﬁrgéggpgﬁd agnfeg% CSEQGSUF&e%TheH%%QE g%l%%d in

a dalry ase everage i ncruading m
thaMgfbdwe@fsthayaQEepo$dmeeﬁum25hgboghdthéeaérba$a§eoﬁs

liqujd. The beyera iingredients may _be insol uble or
9e%%?%%f% l%x%ﬂpFﬁgagﬁc %%CFb%%tféﬂﬁ gR8uAl 1€6FFe@ne inlet
toI@@é dealepondsnedogecea. sol i ds and soup, liquid

m | k- based beverages and concentrated fruit juices.

Pr eflerabl Yy, be henfiepatobd t Heakgogouke nedirunt thArbugtgeheas
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.

The cartridge of the present invention contains one or
more beverage ingredients suitable for the formation of a
beverage product. The beverage product may be, for example,
one of coffee, tea, chocolate or a dairy-based beverage
including milk. The beverage ingredients may be powdered,
ground, leaf-based or liquid. The beverage ingredients may
be insoluble or soluble. Examples include roast and ground
coffee, leaf tea, powdered cocoa solids and soup, liguid
milk-based beverages and concentrated fruit juices.

Preferably, the flow of the aqueous medium through the
cartridge is generally in a radially inward direction. The

cartridge may comprise a storage chamber containing the one
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30 cartridge is generally in a radially inward
direction. The <cartridge may conprise a storage

W@ b@nioes2se€ont ai ni ng the one WO 2004/ 065256 PCT/GB2004/000268
PCT/ GB2004/ 000268 4 or nor& beverage ingredients. The
storage chanber may conprise at |east one inlet which
is directed inwardly. The radial direction of flow
into the storage conpartnment is believed to lead to an
increased efficiency 5 in extraction of the beverage
i ngredients as the aqueous medi um passes

ortﬁgfgtBéQQQQgePEﬁ&?EaFEMtSth@h§a§E5¥g§8 Efa ma

di sc-shaped. " Preferab an 1 nl et intro uctlo of
COWMEl%@u@bukeﬂeU|onE|mnbethwhlchriS|dgeecSeﬂoaaWedday.

or .near eri her cartridge. The

C|rcunfer%g I a ﬁF?SF gl%gﬁg fﬂéo gﬁgoﬁgorﬁgﬁiun1to
compdefméie Lonpaltiaval eonlaidi bg dheiheveraddd efficiency

ingredients frommnultiple points at the sane tine and

in et erabl 9 apt eflif - SpuEEAIPOI ATEGF BORE BRethe aqueous
med Lk ! %ggc QLetEPSughSC shaped cartridge.

Prefe e cartrrdge further 15 conprises a
cirExmﬁe&&hlyalthanc&ntdlégeaxatédsé#shaphé sterfagebly,

anmﬂ%ﬁﬂ%|§3¥o$nFﬁﬁ%P8P€g%$¢Ec%£% %%?%?Esngééigﬁabp§o the

caﬁ&ﬁﬂ&éétﬂsoioé@M@&déﬂ riﬁééﬁdad@éﬁiﬁhé£§ padiakly
|nmardly directed.. The cartridge may conprise an

WPkl tHRoUghr 2omGhrent i Ak mlml@oablweethgeaqueous
meﬁﬂ@ﬁqggggﬁée a@hge %ﬁé g%eﬁgt$o%9§l§toragﬁe gg?%age

opening elng C Perntt
ingured oeatd ef romusel t bpae Cpcﬂiﬁﬁnd@t &t athe | 8hew Ofeaand

agque mediuminto the cartridge and the lid is
pr?ﬁ%ﬁ%ﬁi%ﬂ%F|?H%%es?%c%@c%ﬂﬁ%ﬁ%t%F%%n%thFoﬁFBFumference of
thé“ﬁ@géﬂgh%§%&0&&?@ri&§@1'ﬁ%é%é%gEPﬁ o{héh§%§99§8§é further

nmedi um an he one or nor e bever age 1 ngredients
conpet %ﬂ@r@g@lx@mﬁ@renﬁh@l chaclind bd estpatranedi fobd the

scelerablaydocgyed ol p  PELIDNS Y, OF L1P S8LLELZ0S tne
plurallty of inwardly directed inlets. Preferably, the
plurality of inwardly directed inlets are radially inwardly
directed.. The cartridge may comprise an opening through
which the one or more beverage ingredients can be filled
into the storage chamber, the opening being closed by a 1lid,
wherein the 1lid is pierceable in use to accommodate an
inflow of an aqueous medium into the cartridge and the 1id
is pierceable in use to accommodate an outflow of beverage
formed from interaction of the aqueous medium and the one or
more beverage ingredients in the storage chamber.

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

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

30 quickly wetted during the initial stages of the
woep@rastizeg cycle and in addition the agueous PETGBROKSH00268

nore efficiently WO 2004/ 066256 PCT/ GB2004/ 000268 5

used during this wetting step. In addition, the flow

path [length through the conpartnment is substantially

uni form independent of the opening through which the

aqueous nedium enters the conpartnent. This is

believed to lead to 5 i nproved consistency in

us@&tﬁacihgntﬁhéewgthlﬁﬁdsteb arhagh@h ti6Rer *hlNF1eWLRth
Further, the flow path I'ength through the conpart nent

lepgthi ARapYel Fbe QO@P@éﬁméﬁﬁpaﬁtﬁﬁhﬁtﬁﬁtgﬁélasunlform
tQora c d hi results |n

inBURAEA 9o RSC AU AT LEALLERTOR R B! SRR BB

entarSrtUgecdmparnmenthe Thmm/matbeﬂﬁegéhstareead to

tiively shorter conpared to a rectangul ar. pod of
bR Ped ey BT AhE G EhPekRess. onpPEFeRably andhaar 3 faster

sraevngeepat bal papphlel dihg k@@@t deat 18nBeh RRSLVSA th
Opthe %gétr?dge Ereferablg, t he ma? conp??ses te 8 ©

coppeAtAgRt Ip Bhelehbedi fent at éverl fovpaptinses 3oﬂume as

oth t
coba e dReg! d et A P AR R ge.  aBbtt AEBUSFy 1n 2
mlmamhs@pe@mn@fhaseabaenspréggﬁr@naév@I@pedOEnOtﬁé tBrtridge

.. Preferably, the cartridge conprises an inlet
Sl%ﬁ%n%%? Few el nheRgeasi akewrehat heetyr ebarepsnepapared

tonﬁnféé%éhgéié% 38! Y5 t?@eséﬂ%e%of@ﬁ§b§£d°9HHEﬁhggges

h the C|rcu erenti mani d via one or
apePIQﬁ%%ﬁbkwneuhencarmamfenénthel mahefotBatbelochbed at

nbodi the cartridg rlse a 25

@ BT IEIRR Thotie beThEbh The CTorSHRS Chanbhr gl apomprises

3 teass épeﬁiﬂésDfIﬁﬂoM@d@m§@éi@§§toﬁhé 8P1 0kcthBises 3 to
cartridge, one or nore passages being formed between

5 Q@@p}mgqerIQ”ﬁpq¢h¢¥O%m@@dlment the wall comprises 35 to

40 said openings.

Advantageously, each opening has a cross-sectional area
of 0.45 to 0.65 mm?.

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

In one embodiment, the cartridge further comprises a
filter disposed between the storage chamber and at least a
part of an undersurface of a top of the cartridge, one or
more passages being formed between the filter and the top of
the cartridge, which one or more passages communicate with
the outlet whereby a beverage flow path linking the inlet to
the outlet passes upwardly through the filter into the one

oY more passages.
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the cartridge, which one or nore passages comruni cate
wth the outlet whereby a beverage flow path |inking
wo b@4iosd2e to 30 the outl et passes upwardly thPOLIGB260A©00268
filter into the one or nore passages. WO 2004/ 065256
PCT/ GB2004/ 000268 6 Preferably, the cartridge
conprises an outer nenber and an inner nenber
conj oi ned on assenbly with the outer nenber, the
i nner menber defining the outlet of the cartridge.
Preferably, the inner nenber conprises a discharge
SPopterSrdeiy i N ! BEOULLEL. cIhErk BLE! aANd/PerOtEhEr and
may be covered by a substantialty air- and
anwaneeri npebarabbe] ohhedi ah pessembiy wihk fbenaticem, member,
use, of the inlet_and/or _putlet.in the .cartrid
endeSpadl PORoph oSer B iR, OBkt B, SF st RSV EPEEBgF0 a
Pr&f®siBNy| athy ahherandmbaletomppessrall aikanbprake spbhe
outer nmenber and/or inner nmenber may be fornmed from
defighngeblet 9upbeyet hyl ene. The outer menber and/ or
in r e f d L 0j ] I di ng.
Thggéeigﬁa goagg%g?dggeggglﬂrglF?yggﬁéggggggdges, each
suldStgatrial igeads- desdrwhbedrabopermahkblei matheial prior to

ercentage yield of the beverage produced fromthe
eng L SEREISeY L S chaBe OFnoRadrBARE CON(HTnaHCLRT fE- the
cabBFifbdgesribe£OPS) St ERE 181eW SABNoR. Bustafdakdcovered by
devi afions. Preferably, the wall conprises 3 to 40
a %%@ﬁtﬁ@%%athoﬂér‘Z@H%nﬁéﬁﬁﬁehmpe¥MQahéﬁl1@@ﬁﬁﬁﬁ§es 3
to peni ngs n i t I
concr o3t 85 petle? (EhdP b ETRSE FERber Ry Bl g
higipedengi bpspal geoisgiseet | Dhal catea wémbBedSantigolk. Ghner
m®?. The car ridg@ﬂnay,congrlse an inlet chanber in
me@%ﬁ%oﬂﬂﬁn?%a_?%m '?ﬁ tRéerhiel Brgldies- .
Ci repater epatialo ?P@%I@ég-a9§fﬁ§£?9£y'ofhgak9£§ﬁges, each
chanmber comuni cates wth
cartridge as described above, wherein the percentage yield

OEmed from
C

of the beverage produced from the one or more beverage
ingredients contained in the cartridges is consistent to
within 1.0 standard deviations.

Preferably, the wall comprises 3 to 40 openings. In one
embodiment, the wall comprises 3 to 5 openings. In another
embodiment, the wall comprises 35 to 40 said openings.
Typically, each opening has a cross-sectional area of 0.45
to 0.65 mm®.

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

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

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

wa@ 2006529 further conprises a filter 30 di sppEEGB2004/000268
bet ween the conpartnment and’ at | east a part of an
undersurface of a top of the cartridge, one or nore
passages WO 2004/ 065256 PCT/ GB2004/ 000268 7 bei ng
formed between the filter and the top of the
cartridge, which one or nore passages conmunicate with
the outlet whereby the beverage flow path |inking the

beiﬂ?efokﬂedtB%tQEEhGEhQa§§§Eer&ﬁﬁdEﬁetEBBU%E the
fiTter Into the one 5 or nore passages. The cartridge

captefidgabl yhéchpprhsesramovat prsgegber campunagaitgnarith the

| oi ped nbl ith, the.out nber_,
oo RECTHREPChEBEF BRrRRARY chevoRrrbl ToRMERE CRE ArdE. t°
théh@ua@aaogaabésoﬁpwa@dlynehraagheth@ndiuh@rouhtb the one

menber 10 nay nore easily be sterilised prior to
OTr aBIERDPRSRAERSt hey are separated. Once the conponents

areTﬁQaBéEE%%agetngkgfébl? gaﬁggﬁsgg speblraperitied and
tortuous pa ys-are create i ch cannot
aneffireti mehpelhecshgvihedednuseagmbhgwwiirgt hbes outEhre member,

ability to sterili.se.the conmponents i_s articul.arl

thei ey PaEREEsIPERLiPE Tty BOLRE oqt: Fray6e ke et
forThgi%B%?%h@ﬁtgabEYtﬁéS@ﬁnEQVﬁéﬁgé%-aﬁdsﬁﬂﬁ'ﬁbker member
arrangenent may be used which provides a quick to

magswensl eapilysbeustendihogd priesntei AsRgmby Whesr they
argeggegrggg OUtSﬁagegﬁngogggggkggegggl%na&h%ii@%%fgbgether

arrangenent "avol € ne or "2 | ues™or “ot her
a fSunbeadbEskwmasli-apkheuirstier cortobusheatbhanlk dge whieal ed

wi |l be exposed to the beverage_ingredients
whpeBf 6RBBPY, SERECEANELYnBRbEFSEdApPESedSang Sonyrg@ethods .

ThePQBt 196l BbngrEbe19uLl ehe AdvaBhAgeaUskya LhetiRRGR 1y
menber Conprises a discharge Spout. The diScharge
adspobbgsenpefenbu2d whewet thhecdirschdgged abevaisgge fiomt o
diSpéE%$85a85§r§9%2883 geverages. A snap-fit arrangement may
be used which provides a quick to assemble but secure method
of conjoining the inner member and outer member.
Advantageously, the snap-fit arrangement avoids the need for
glues or other such adhesives in the interior of the
cartridge which will be exposed to the beverage ingredients.
Preferably, the inner member comprises a discharge
spout defining the outlet. Advantageously, the inner member
comprises a discharge spout. The discharge spout serves to
direct the discharged beverage into a receptacle such as a
cup. The discharge spout avoids excessive splashing or
spraying of the beverage and is also useful in adjusting the
flow characteristics of the beverage as it is transferred
from the cartridge into the receptacle. For example, the

digcharge spout can be shaped to reduce the degree of

turbulence imparted to the beverage to avoid unnecessary
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cup. The di scharge spout avoi ds excessive splashing or

sprayi ng of the beverage and is also useful in
w@djoussi2zeg the flow characteristics of the berer/ageota®0o26s

it is transferred fromthecartridge into the

receptacle. For exanple, the 30 discharge spout can be

shaped to reduce the degree of turbulence inparted to

t he beverage to avoi d unnecessary WO 2004/ 065256

PCT/ GB2004/ 000268 8 reduction in the quantity of

bubbl es contained in the beverage. Al so

re@d¥enbagenushx, qhaﬁt9e9t6fdgabbié§|EonegﬁaéaS%% the
di scharge spout rat her”than providing separate

bewegéﬁgrgél§poadvantagbeuelagethegararudgewatﬁeﬁé 5
h ng Q cont am nat i.
CO%&E%SGE gfl ESQ%G?%@GH 81r)lrér %%Qﬁér gﬂ Il pI‘OVl

VEr age atrng cyches~since egbﬁ
seﬁésahar@ﬂsshaugelSpousednoalyeOGEEganﬁrébamadh&ﬂO&a&hine.
of with the remainder of the cartridge. Also,
Thige of EREBPy 1St Re PavePage’ dFEehsr GeRtaIhRslgRT RE beverage

ty§é§cﬁéfgéeﬁp8gér§khh n8§c§85t§9£céh@aeﬂtHﬁgcﬁgr e spout is

mechani sm of beverage preparation machi ne
use¥obdivigonsei bhdgtbént Hesbevedagé pnébataE|mﬂmaanﬂemeof

Pr ef er abl t di sch t |
ot Fer e  ATagyaREabROtRTy Fhe BFUchaPRethotRand
thioieh BBREbersanergaoybdet #i10thetwesathetmedeasudet
integral, single unit 15 which reduces the

me@RwRE BBt Of | REScBeTesrOe heTeRRFAT #9R BAEhipedtbEs pHeiding
pf € I

o g B A0 P EEASe Dk el BOU CogPROHDL Y oreBEspiy. ohe

diamharg@dspatér1snpetaga@1ewnuhethal1pnenrmémbethe

formati on the inlet and/qQr . outlet ip the

nab iR oNank! BRE aPiphotantoantr Safai Shes, PrEPefnare

mo@pm@ﬂagrbath@rﬁygétﬁ@fm@alasaaﬁ 1§BQg%@1€fshHB§é”ﬁﬁ9ke
| am nate. Preferably, the |am nate 1s pol ypropyl ene.

whigle erdiercaerbermandfaetintey eenbepfatbepreterapy and
red QEIBA AL ORRELYPLLPILAEneADS FHIE, PEREL208L8M01y.

The inlet and/or outlet may be covered by a
substantially air- and water-impermeable material prior to
the formation, in use, of the inlet and/or outlet in the
cartridge. Preferably the inlet and/or outlet is covered by
a substantially air- and water-impermeable laminate.
Preferably, the laminate is polypropylene.

The outer member and/or inner member are preferably
formed from polypropylene. The outer member and/or inner
member may be formed by injection moulding.

Alternatively, the plurality of inlets may be directed
radially inwards towards an outlet of the cartridge. In
other words the flow in the cartridge may be arranged to be
from the centre towards a periphery.

The present invention also provides a plurality of

cartridges, each cartridge as above, wherein the percentage
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25 menber may be fornmed by injection noul ding.
Alternatively, the plurality of inlets may be directed

WO ai@bizge | nwar ds towards an outl et of the carP€T/d§e004/000268
In other words the flowirthe cartridge may be
arranged to be fromthe centre towards a periphery.
30 The present invention also provides a plurality of
cartridges, each cartridge as above, wherein the
per cent age WD 2004/ 065256 PCT/ GB2004/ 000268 9 yield
of the beverage produced fromthe one or nore beverage

yieD@refli ené sb&pat-ahaegrbAutbg €26k tHEESNES oEORSet BBYerage
to wthin 1.0 standard deviations. In the follow ng

ingrea@t pE$ o%omh@m@d nmbn" thpecarbhddogs” fewepnsafmgent to
Wl@gﬂ£V§|@n§§aM$£¥ e9§ggléﬁ%despribe ;he rel ati ona
0 €a

posi t1oni ng ures o he invention. The terns
" upherthantol 1 emeny aedcqutyahenhs séﬁmbd“hgper" and
understqu to. refer to the cartri (Qr other

" lgehont s§IVi iRt et AoVt B BRE tFBndF%PrFH§eFP?on

re1£%£bﬁapey§é§@§oﬂgn§rSPaEéétQPeEHSB'BﬁeaﬂﬁvéH9§8ﬂuen%he
di spensing as shown; for exanple, in Figure 4. In

teyns t lepper’ a@@pélowanﬂ showeguivabéers sbepédt beel y,

Ive positi pearer, or further
andGed B 1S POTRE R H PR R e PRl CFoRtEhotCrenhgne)
in"itwetSrmed Solkera tii@ﬂ eqyi vasent som Lhtbeaubedetagdd
descri be the rel ational p05|t|on|ng of features of the
Pr?@ﬁﬂé@ﬁ%% maRel per AR FRkepaUARE dbePeReiRfdas shown, for

St yal ents o éﬁé’%d bfn QPE%J:&P%t°“u1§%8£"t8n{ie'“%%¥§"

p05|t|ons I nt cartri or ot her nponent's)
reﬁﬁﬂxmﬁe$p§mkxw$bylytoneal@¢1V@rp¢axthemsfneararcentferther

Er QAo e Eage ol hert CBF traeidas sy FRvattiERon | Fhe

tefmwvt&hnékﬁﬂﬁm@edeubérMBHn@fe@%ﬁ@@i@h@@'MllmﬂEQ used to
deééﬁfgéﬂgﬁztég{iﬁaoggfongafgiégagrég%ng ture of th

pos g ea S e
invention. The terms “inner” and “outer” and equivalents
should be understood to refer to relative positions in the
cartridge (or other components) being, respectively, nearer
or further from a centre or major axis X of the cartridge 1
(or other component).

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

Figure 1 i1s cross-sectional drawing of an outer member
of first and second embodiments of cartridge according to
the present invention;

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

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

the outer member of Figure 1 showing a slot;
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Figure 1 is cross-sectional drawi ng of an outer nenber

25 of first and second enbodi nents of cartridge
W@ewanai2zeg to the present invention; Figure 2PCEHGE2004/000268

cross-sectional drawi ng of 1& detail of the outer

menber of Figure 1 showing an inwardly directed

cylindrical extension; 30 Figure 3 is a

cross-sectional drawing of a detail of the outer

menber of Figure 1 showing a slot; WO 2004/ 065256

PCT/ GB2004/ 000268 10 Figure 4 is a perspective view

f r ofiabox e of st hepouspectireabeienf tEbguaBote bifguhe Buter

is a rs ective view from above of the outer nenber
me%?eﬁlgg 9% &h inverted orientation; 5 Figure 6 is

a pbﬁ@uféGMIIé0&"@@9¥§eeé1%Qev?é&efr85”965¥e°EfFEQHrSuter

1; Figure 7 is a cross-sectional draw ng o
mem%ﬁ@e@fOElQWEGflrsm @nbadvaehedobrmantatdga, Flgure 8

f b th
R R A

offFD@mﬁ@oyp of the inner rmember of Figure 7 in an
inverted orientation; Figure 10 is a plan view from
aboVEISFe t hel § i ePLpRmbasct bpngl gdrawng 16f Faguianer

merhl?e? SF 085s Sfﬁé@“é‘&uoé;’&ﬁ%\% 09 Of égﬁtﬂé@é embodi ment

cartridge I n an asse ed conditron; gure 12 is
a ang@rse&t1@n@kp@rame®g1mé @hewnﬁfmmnahbeé of the inner
ond odlneyt of cartridge; Figure 13 is a
me@? O ttYGnal ‘drawing of a detail of 20 the inner

”Eﬂbﬁjuﬁé §igire dr Shovt Ne aPi dpertiheapb-guhe %ﬂe'§nner
a perspective view from above of the inner nenber of
memb%ﬁ" 1Pigure 7 in an inverted orientation;

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

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

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

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

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;
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Figure 15 is a perspective view from above of the

inner nmenber of Figure 12 in an inverted orientation;
WQ@B00Riogizse 16 i s anot her cross-sectional draw Pgr/GB2a0a®00268

i nner nmenber of Figure 12; 1Figure 17 is a

cross-sectional drawi ng of another detail of the

i nner nenber of Figure 12 showing an air inlet; 30

Figure 18 is a cross-sectional drawi ng of the second

enbodi ment of cartridge in an assenbled condition; WO

2004/ 065256 PCT/ GB2004/ 000268 11 Figure 19 is

Cr OBSgSLeEt1 6N n Ha QU 8F a8f obbekdmemb
and f%urth en%%d?%gﬁ%sgggéégr??l%géwgﬁggrdlﬁg ?o hme =r

ofptbse@tan@véourbh eﬁbgdnme208|sfacarbssdgecaccnaﬁlng to
a de%all of 5 the outer nenber of Figure

thiQPE%%aPEgl%%e? wardly directed cylindrica

extenghes; 2&i gurg dioks-septasnyiewrbvonyabeve aktbhe of
outer menber of Figure 19; Figure 22 is a perspective
thgj @UEEF oRPEBBY e0bf FIGRT BT 8r ShoWiRgnBer 1BYaFidyr dirgeted

Cyfig&£§0g§n%ﬁtgnggéﬁpect|ve vi ew from above of the

out er er of Figure 19 in an inverted orientation;
Fi giiguld 2% ascaoplaseviewnélodr abmg of ahei pneer member
fngnber OL the third enbodi ment of cartridge; 15 Figure
OLoBlPUry phPan view from above of the inner nmenber of

Flgpi?u%é 2F1 gy 8 gbrbpeadt Ei8S§isRCEOMAbLENAWOE] tBE duter
det ai the inner nenmber of Figure 24 show ng an

mejheruphedigpper19rim 20 Figure 27 is a perspective
VIG%&&&?Q1§?O¥S gfpéPSpEQE§5e UEQQeEr8R gbggéeo%4the outer

member of Figure 19 in an inverted orientation;

Figure 24 is a cross-sectional drawing of an inner
member of the third embodiment of cartridge;

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

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

Figure 27 ig 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 1s a cross-sectional drawing of an inner
member of the fourth embodiment of cartridge;

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

Figure 32 is a perspective view from above of the inner

member of Figure 30;
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Figure 28 is a perspective view from above of the

inner nmenber of Figure 24 in an inverted orientation;
WO2@u06522® i s a cross-sectional draw ng of thePthiGBA04/000268

25 enbodi ment of cartridgel2n an assenbl ed condition;

Figure 30 is a cross-sectional draw ng of an inner

menber of the fourth enbodi nent of cartridge; Figure

31 is a plan view from above of the inner nenber of

Figure 30; 30 Figure 32 is a perspective view from

above of the inner nenber of Figure 30; WO

2006 §&B2 593 PLA/ £B30P4H 000268 vidwFEgEheaB3viSo® the inner

perspective view from-above of the inner menber of
metmperyr@f 30igwran3f nikerzedinyeehedt pohenFrgleei34 is a

CropRysectiongl drawing of ot Denfpusth,; g0b0di pRD! <8l p

cartr?%ge i n an %sggégge%é%%nd? ?oﬁ%gglﬁggﬁge af?érg
emlgs@phenf cbHnecentradgeoninsanopesanbbgd cyaliettoneg;

Figure 35b_is a graph of foamability vs. operating .

cycl EEF fre? 2andS FR geF @PB5et | SORCHERAL 5Pt BRpePRELAEINT
cydBe OPgLating 10 cycle time. As shown in Figure 11,

the cartridge 1 of the present invention generally

conpidees Apbolt er gemberol, faamipheity mesberp8rahing
oyeMnate 5. The outer menber 2, inner nenber 15 3 and
Y94 nate’ 55ate assenbl ed to formthe cartridge 1 which

hasF sjuir&t ®5¢ 0L s 120gFQh CONt BdbEPa BALe OFs MDHLerat ing

beverage ingredients, an inlet 121, an outlet 122 and
cy@levitige flow path linking the inlet 121 to the

outlet 122 and which passes through the interior 120.

The inlet 121 and outlet 20 122 are initially seal ed

by Aseshewn nitm eF Hogenel B e tUpenesirinidgsel byf ptkecpngsent
._or cuttiqgnof ife |l am nate 5. The bevergge .
invention generally comprlses an outer member 2, an inner
member 3 and a laminate 5. The outer member 2, 1lnner member
3 and laminate 5 are assembled to form the cartridge 1 which
has an interior 120 for containing one or more beverage
ingredients, an inlet 121, an outlet 122 and a beverage flow
path linking the inlet 121 to the outlet 122 and which
passes through the interior 120. The inlet 121 and outlet
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 is shown in Figures 1 to 11. The
first version of the cartridge 1 is particularly designed
for use in dispensing filtered products such as roast and

ground coffee or leaf tea. However, this version of the
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flow path is defined by spatial inter-relationships
between the outer nenber 2, inner nenber 3 and

wo awi/068266 5 as di scussed bel ow. O her conponenPCT/GBY004/000268
optionally be included 2518n the cartridge 1, such as
afilter 4, as will be described further below A
first version of cartridge 1 which will be described
for background purposes is shown in Figures 1 to 11.
The first version of the cartridge 1 is particularly
desi gned 30 for use in dispensing filtered products

0 e
e S e Lo g B 2055 et s e ReT G800 b0ses ©°
uség wathrodgerlpaodubhe subhraeechboniadesccbﬁé@ebeh@w,
r oduct s sy col at e,

swiapRere; sfortindar chireBigingha) B1PraT ot BageTtes,

flal-eqbeli gibryerages, jufibavousgdaBhkk, Bbukks BnEeSesserts.
squashes, sauces and desserts. 5 As can be seen from

Fi ghPecsn bﬁeséﬁériﬁpmsﬁaﬁér@f5th§hecQV?¢ﬁééeShaP§ of the
canP?ﬁgécarg%{ggé@%agﬁydEEQaﬁEQ egr“hﬁgctgﬁa diaiBLer tne

erng srgniticantly greater than
dlamstEE|gﬁtthA pajrotidyes 1 Xbpasgesiphd dughnthe geebter than

outer nenber as_shown in Figure 1, Typica
1t?hB669EFalﬁ 18] AF apst&r X oPa?ﬁESoEFES nb&e EeP§r?4°§ the

ouﬁ@%+ﬁgﬂ%éﬂda5h@ho@ﬁeﬁﬁlblﬁﬁkghﬁ '@y&@cgﬁl§3ﬁﬂb overall
Typically the vol une of cartridge 1 when

dl@@@bﬁbl@ﬂ the30ulem meaderTReisul ér Snembel R g@det@bly
bow - shape she
ovEfibl BEafr 04 18" MRocante opveital iy BsnvEikiosr: she

caierla@e dlaneheasgémbmedoubesonEnher+20as smal | er at
the top 11 conpared to the dianeter at the bottom 12,
restlei APt ¥ oRCEPLIari AR 2L h¥ aﬁweraﬁeﬁaﬁ|b9yla§h@ﬁ§d

A &r Al P13 Bna el 5264 Bottam 1T rags

. get er
andednnepen BOttewepRacTbehduamgtan oAt eheopuB4r member 2 is
smaller at the top 11 compared to the diameter at the bottom
12, resulting from a flaring of the annular wall 13 as one
traverses from the closed top 11 to the open bottom 12. The
annular wall 13 and closed bottom 11 together define a
receptacle having an interior 34.

A hollow inwardly directed cylindrical extension 18 is
provided in the closed top 11 centred on the major axis X.
As more clearly shown in Figure 2, the cylindrical extension
18 comprises a stepped profile having first, second and
third portions 19, 20 and 21. The first portion 19 is right
circular cylindrical. The second portion 20 is frusto-
conical in shape and is inwardly tapered. The 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
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A hollow inwardly directed cylindrical extension 18 is

provided in the closed top 11 centred on the ngjor
W@x008/066256 As nore clearly shown in Figure 2, tP€r/GB2004/000268

cylindrical extension 18 dénprises a stepped profile

having first, second and 25 third portions 19, 20 and

21. The first portion 19 is right circular

cylindrical. The second portion 20 is frusto- conica

in shape and is inwardly tapered. The third portion

21 is another right circular cylinder and is closed

trolbrB¥sarrbAvehef 8ep 331 tEhghglamggga QEwEQef%b%S@& of the
second and third 30 portion 19, 20 and

cyﬂmFdém@ﬁiaFKyeuéapeaéés sgcgenhaalﬂﬁehoauawatad choudger

) j 1

g L : 6 a5t Seg ?avgps s fro

32 %8 ?gjé@%@ Oﬁc#f’%s%@&?%ﬁ%%@ %%E%PS'SLOH %3 3Fr 5 Hemetion

betepehlthe kbeoabosed kawed Haeeidhsobot bad Qﬁllndrlca
extension 18. A generally horizagntal shoulder 32 is
forﬁ@doﬁﬁwﬁﬁglﬁyﬁﬁﬁepﬁéﬁg §§98ﬁ§?6n3§81§tfP%@%@ﬂ%ﬁl?ﬁ@

ou?@%“ﬁ@ﬂbé?ezS@S@QQdén@hEhSBQtBﬁr&bonSTﬂg %ﬂ@w%%ﬂ1§-An

outwardly extendi ng shoul der 33 1s forned
exbanémngeaheuléeroaardsrmheabeEtond&2y Thé lodtwarcdlakial

wi B ERP ARl th DAL anAURRr SAaFD G9LS0oRE 6 IR ATe AR

foannHbas haAcko1H0181 BacaeBBnthel dedbnbaiyeanitines and the
secondarYlmall 15 and the 10 annular wall 13. The

anpghpForalielpasses wppahalehét ppeeaRf arerHed et he

- r S tsg 1 r QA in
c1fULERTEANET oF, PARSBRLES, RLBhol 2. L oBbLel Ofo Y7
arprprodedgdsianthki guhdleomvenlcasi bavbet weeh the manifold

mani fold, 16 and th nterior 34 of the outer nenber 2.
16 A5O1BTQHRY 9ﬁsFﬁaar21§U1?h80@WBP%Ci§18B Frygen the

maM@fél&ahGSlah&lSthQ 1hB§r§BBU|3@r ovatheldurBet W%%e%o candg
O slots are provided. In the enbodi nent shown

sh@wnrzy EtgenesBot She7sapéspldvidedrigenvegkligal slits in
engOubg0eed 01 (hgpLegumbersictoolatte Tl (8l diaea.
In the embodiment shown thirty-seven slots 17 are provided
generally equi-spaced around the circumference of the
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 most clearly shown in Figure 5, which
defines the inlet chamber 26 within, and partitions the

inlet chamber 26 from, the interior 34 of the outer member
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20 mmin length. Typically the length of each slot is
1.6 mm representing 10% of the overall height of the
woniogneizestber 2. The width of each slot is beP@EEB2004/000268

0.25 and 0.35 nm Typical 1§, the width of each sl ot

iIs 0.3 nmm The wdth of the slots 17 is sufficiently
narrow to prevent the beverage 25 ingredi ents passing
therethrough into the manifold 16 either during

storage or in use. An inlet chanber 26 is forned in

the outer nenber 2 at the periphery of the outer

2. MeABeky2inbreyhi nghigabwablk %7clb§ear9$b@%dfa%% @Qﬁ%ﬁuch
clearly shown in Figure 5, which 30 defines the inlet

ischakbef 28 @ Phiene Qﬂ@psadupuﬂ@mstphéheu megore lragiise X and

0 0Ba OBBYEG. L/ ERo0APLa0ZEs LES 5 CTRE R idr Cfaltbe

ounak| m@mbbas2a thesedliwppehahmbdee 28 wbhinelhniicsther A ORhe
a,Eéane Eerpendlcular to the nakpr axis X and an open
mapghetdehd ¥92chbYpl AgESWEPhAEhENBYH o FAguEet He

Al@HEﬁétH@E@? Betwagn'ehgtaﬁaa%gﬁ& 26,60 Wﬁl%%t o &
th ol I N

e 5 mani d 16 via two slots 30 as sho I gure
communAtaeenhetveky, thet weenfond andahduchsl ond ety hsgber
26used to communi cate between the manifold 16 and the

inl et chanber 26. A |lower end of the outwardly

ext andbngrsbngl der tB3 batwi@dpiovkdeddwhih s@idulder 33 is
out wardly extending flange 35 which extends

Prﬁ@%ééﬁdWéEhaﬁﬂyoﬂﬁwﬁﬁélﬁaFﬁﬁeaiﬂ§gxfl??ﬁﬁcéﬁlVhﬂﬁ@ extends
t D 2
peggéﬂgfc§§?rmgstglang Hagé akvyeen ggﬁgcé%o nla &qge 35

rtron o is enlarg
ha24aby1dhhchfthetwaEEr2nenﬁeﬁ mA. naypbethehdofThae flange

handl e. 24 i ro |ded rne m 25 to
35|ﬁﬁr89éa§9?§ Q oﬁﬁté ﬁ@@rg g?ﬁgd b? {UEefgmgmber
2 hf egéahepaeC@hefhaﬂamégh4d§§8pk&v@aémehmzhea% upturned

pol ypropyl ene, polystyrene, polyester, or a lamnate

rigf 2bweoormpBPEecofrifese materi al s.

The outer member 2 is formed as a single integral piece
from high density polyethylene, polypropylene, polystyrene,
polyester, or a laminate of two or more of these materials.
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
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A sui tabl e pol ypropylene is the range of polyners

avai l able 20 from DSM UK Limted (Redditch, United
waKeowgaeizpe The outer nenber may be opaque, trBOEGER@AN00268

or translucent. The nmanufadéturing process may be

i njection nmoul ding. The inner nenber 3 as shown in

Figures 7 to 10, conprises an annular frane 41 and a

downwardly extending 25 cylindrical funnel 40. A

maj or axi s X passes through the centre of the inner

menber 3 as shown in Figure 7. As best shown in Figure

ra8ialhgparasl 85 . frﬁ”@lﬂ%erc@”@§|%@%p@@e@ubﬁrtﬁb”b%%uﬁﬁg
an inner hub 52 joined by ten equl-spaced radial

frapokes 59.a$hé0|ﬁﬂ@ﬁrhUbesélﬂErah@@grapegouweshSénd The
£1 8¥LENGS é&gg&%@ﬁl V%&H%rkgébhéuHQ%' 40, & %hr W9%h wet

aperture orne e annuf arf rame
stbehwekn the thﬂ@mé/@65856w8€%ﬁ€52694/a36%68a116f

adi al spokes 53. Afilter 4 is disposed on the
POSKRATF&F - fPsﬁ%r4ma§6r5§1FoWEbeermﬁwebﬁlPﬁ?gtﬂaﬁlude a

waPBL i HpESmegb1dh8e1 11 L8 ¢l RaPELE g1 ALY fRdE Ef9%&§u1081c
material with a high wet strength, for exanple

ma periabveampt beénguvevenl pepes ﬁ@byesterTheIWeVen paper
rials, whi nclu

£1fBLET RSl L G BY PRLHOERLEDS B PaBivenervisns.

poTelri i/ Dsthlonhier hall/6onpoigebgyneren paper 1hcbkpdration
The woven paper fibres may be adm xed with fibres of
Oprhﬁﬁﬁo@§ﬁ§héc mpbevRh§I 1BRPoFREecahdpbpsic material

reﬂ@éfgtB%éeegllaﬁﬁ%iggﬁ%9?£§éioﬂeég Qgﬁiggﬁg p&ﬂétﬁglter 4

materials intot osic materia renders
mayedl abosect nrateed abrheatt sdavabhea ﬁBEefuhﬂethchnﬁy

al so, be treated or oated with a materjal whic
2R B Y LB B at el T P Br mibe: SOabARhat L] EE Repgealed
tosﬁﬁéeanﬁDafhﬁréﬁ@Uhﬂr1ﬁr§HEs4@a¥n this way. 15 As

shown in the cross-sectional ile of Figure 7, the

i NRe ﬁh@W%Zlmsth@cgféﬁsa@e@tLQQEl p@@fnl@noﬁhamguﬁe 7,
th@ulﬁﬁeflHﬁé152rf§uiééggeana£h§ fgﬂgkaﬁogigggn4%h av&gg

outer rim 51, resulting in the annular frame 41 having a
sloping lower profile.

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

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

upper end of the discharge spout 43 by means of an annular
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sloping lower profile. The upper surface of each spoke

53 is provided with an 20 upstandi ng web 54 which
walzadders@ voi d space above the annul ar franePdl/GBr0a/000268

a plurality of passages 5717Each passage 57 is

bounded on either side by a web 54 and on a | ower

face by the filter 4. The passages 57 extend fromthe

outer rimb51 dowwardly towards, and open into, the 25

cylindrical funnel 40 at openings 56 defined by the

inner extremties of the webs 54. The cylindrica

fléngeek740 ThEpHiseBadfeOdbsutt 4BecdRpredbLodndingc8Nas ot
i nner di scharge spout 43. The outer tube 42 forns the

an gWPRET ofEf WhAEhcgPIMERicaFefunaEh abe Phendpgs 56 of the
' r ut,. 43 Ls_Lojped.t uter be 42 at .
pafhi608 97 ARG ap Onk gt ohRort d b0Retneh, HHRGHER Phygr
thanpuépard® PO04rags256 PCI+EBPQ64/ 0N0268 clp blangeer
rises an inlet 45 at

47.. The di schar,ge out 43 co
redEPHRPLT - ehd° WT CRACORTUAPEAT 4o WP PHPEhESBpanfABS t86
conicidhepopassenyes &7 aRdupPePULh8Lafld Bt 31k Aues -gnd ]
througﬂomhich t he grepggg% bevergge iscgiscﬁgéggg portion
58 | i 0P al @UPL 0BGt heFhs retipduitel mhetidpschargeyspsut a

| se f o-.conjcal _portion 48 at _ap.,upper

S A Rt S S

Theyfiwsito cabnpoal i porbBomays hawepa ts&l gahnéapBEvEYERe from
hthat It narr ows towards the outlet 44. The, ' .

the (RATIRLTRI Al IPHRt FOFPUES hehpsOtbl ehahhelVl BROBE aggducing

tuforendd the-passegesasd. doyn § dsuipecQubkelnd4rrusto-
wi t hout inducing turbulence to e beverage. An upper
comsigFlhdeoniiomet§ ristorochidd abiporfoen d8ppsrpreebdedo

R T e T e .
fursigpord . wetise 49usiedihevahanne! e 50nd Schherebst wgen.

The upper edges of the support webs 49 are level wth
thegRPetRter D e perrtiees ot tihe heurmpor exbs 49 are
level with one another and perpendicular to the major axis
X.

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.



10

15

20

25

30

X. The inner nmenber 3 may be forned as a single

integral piece from polypropylene or a simlar
woraioe/068256 as descri bed 20 above and by i nj ect POTGB2004/000268

nmoul ding in the sane mannersas the outer nenber 2.

Alternatively, the inner nmenber 3 and/or the outer

menber 2 nmay be nmade from a bi odegradabl e pol yner.

Exanpl es of suitable materials include degradabl e

pol yet hyl ene (for 25 exanple, SPITEK supplied by

Synmphony Environnental, Borehamwod, United Kingdom,

b'Oﬂﬁgrﬁgﬁ@hgtgogy§§tgﬁrﬁgﬁdgro&fe%oe§§§EE% %A%1}%%51ayer

upplied by Synphony Environnental), poly lact

ofaelamlppwm sugphi edcbypdCaagek, OanaeSopalypSApylene The

1 3P Edc TAE: "B D07 0ts25k® vz B0A B0 08 A RS

Théaghgat godbybsopolend fiegart we bayeesn a.bbkstiniayenss mm

. of alum niumand a second Ia%er of cast polygropylene.

inThHaicknesf ni if PRGeemPedpBERech®. B2UBABiOMOaNRE] AS 0.06
t k 0 pyLepe y t we

i AR e e S

1amheae¢un$npanthayéarﬂy 8doéntaveand theipohypr aphlighe
layer is 0.025 thi.ck, This i nate is

re g T af Py S AP UbHETasSP e EnY o fPGR TPESLE: HAEe

lahOngtk | s ngagupbngraseanbty. tAs aotesdtt sthe ahamsﬂa;f% and
5 may be pre-cut to the correct size_and shape and

subgpgeeiiehy | yrenghsteedetot bhe hesasseht| gtatapnoanoshe

pr &Sct£%8d¥¥§§Ow%k%8ﬁt“hﬁﬁg¥égyﬂge&98 Qgtg ﬁtoﬁghgﬁquently,

nsequen am na partrcu arm
thsul&mﬂné@em&lﬁbngarﬁlhelarlﬁnWGBIesﬁﬁtédlawaﬁaﬁlhg Other
used i ncl udi ng, PET/ Al um ni um PP, E/ EVOH/
LapE he BR T S Ebd- PRIARIDA BRER wb@dmaq Hg?éélumsnpaw PP,

PE)BIOHADE, SHRSKnEBY1 bgséafﬁpl 858 eﬁﬁuﬁin%ﬁ/%t 18h96Ktes .
The cartridge 1 may osed by arigid or sem-rigid
Roll laminate stock may be used instead of die cut stock.

The cartridge 1 may be closed by a rigid or semi-rigid
lid instead of a flexible laminate.

Agsembly of the cartridge 1 involves the following

steps:

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

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

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

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

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

These steps will be discussed in greater detail below.
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lid instead of a flexible am nate. Assenbly of the
cartridge 1 involves the followng steps: 20 a) the
WO pove6izesber 3 is inserted into the outer nNeEPQEGB2004/000268

b) the filter 4 is cut to d9hape and placed onto the

i nner nmenber 3 so to be received over the cylindrica
funnel 40 and conme to rest against the 25 annul ar

frame 41; c) the inner nmenber 3, outer nenber 2 and
filter 4 are joined by ultrasonic melding, d) the

cartridge 1 is filled wwth one or nore beverage

'n9fﬁg'8a Sk §8m8§ﬁtaelgagk9eheﬁﬁ ESWgEB'%%% &%é%h%ottom

out er ese’ st eps I scusse
1zgdeaEetedetpwhrﬂelomheVWhﬁ@®4m6652563P¢E/@B%®O4m&@32@&

e outer er 21s r nt at ed th the,ope .
infQ: 155, S¥5SHi PEBREH ApliaFReEbonaurRor e mopei T received

astBemobpsert edini Bhoakh810ukeEnBBBRCN 4220 Ebpt N Qift @he
rim51 being received as a loose fit in an axia

cagkrédgpoh- 17hat cydpndrieplt patengappr Ldgeflthrneuter
meﬁ%gkngrhgagteéhgng %n E§m8f ggglggﬁegn gﬁgb%%g%xiﬁgﬁkion

he upper portion
ofCyhendyliﬁﬂridﬂmefuﬂﬁemf4Dheflﬁherlnﬁﬂbeme&beThe The

third portion 21 of the cylindri extension 18 i
thizdt BATEEARI 4é Pﬁet5§lFM&FP@EFCFEnﬁ§Feﬂ§1WFtH8tH§ seated

1ngh8éeéhé0&9£1£a£§c;9 $tnAt1t he QXEhngthébo%éHGﬂ%M%& face
8 bearing against the support webs 49 of the inner

31neﬁbéhe3¢yrhedrnbaérextessuhen18pba@ednevagann§t|ﬁ@@r
sulJERRET 3,050, bEabrEnE LY SEBLes) ol g0k 3Eks Wa chn
plysed b0epOtRet hantil efbdrt @ thehi anae ﬁaébEﬁlﬁe&ndmiérial

at the sane tinme, and in the sanme process step, the
congaggs the annular rim 51. An ultrasonic welding process
is then used to join the filter 4 to the inner member 3 and
at the same time, and in the same process step, the inner
member 3 to the outer member 2. The inner member 3 and
filter 4 are welded around the outer rim 51. The inner
member 3 and outer member 2 are joined by means of weld
lines around the outer rim 51 and also the upper edges of
the webs 54.

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

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

and ground coffee or leaf tea. The density of packing of the
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menber 3 to the outer nmenber 2. The inner nenber 3 and

filter 4 are welded around the outer rim51. The inner
wWoreo®e6523c and out er nenber 2 are joi ned by nmeaPST/GB2004/000268

weld lines around the outéd rim51 and al so the upper

edges of 20 the webs 54. As shown nost clearly in

Figure 11, the outer nenber 2 and inner nenber 3 when

j oi ned together define a void space 130 in the

interior 120 bel ow the annul ar flange 41 and exteri or

the cylindrical funnel 40 which forns a filtration 25
beggﬁgggrlngyédié Eéa%hOEhéh@ﬁ?@&a%%QnaeﬁaQﬁé§a§§% ehn be

above the annu rane 41 are separated
vafnedeaspépenrdd Theybi kel ayi ofiorhanbél t£8edcontfdiers product

ot b hEObF Al FRGRbr eNC e AP cCRLERER PatoTHol0 2 Srans

of f rbhEat kea gbaﬁharcéﬁeeeF@h 30raltihtepadbellyb€ thickness
beverage_the ingredient is ty |callggroast and ground

of cbypégabdiy| eafFot 4. mmheOEEhgpﬁ}laf EkitR§SEF-Cirhd 2fpmay
4 0 5. P 4 00 ' di_ent

cofRE49BRES8 PETLEORNNSL0000AR: 20 peveceas |ngredien's

frded3yradvaldypi eathyn the antektieret2Cofbeeipr odudhg tlye

filtration c anber C ai ns ., bet ween 0 an 10. 2
ingpC ] Gs FUARA GF Gana GoP BB AInrT T RRPPBA Bed fob bErage

inghbgkages queingy@igahhyge b6 &ﬂenﬁbvgpbg@nally, the
rnterior 120 may contain one or nore bodies, such as

sph&heslamkneheabelsf Fhenyafbiabietai EhPnovkeri Aeabesr 2 by

'fo%%Qnéo a%glgg EQ%PXunangﬂg' grgg ?geggetﬁgd Q%E%QEQQS to

depos everage n aring |sc arge
jooﬁ the beMEnage.sleoThBelaaweatequaSetbentaéfmeWatdly
the _outer_nember 2 b ormn wel d 128Faround

exberibher §18RIEndSt a ﬁawel@ %26 ﬂﬁuﬁXFﬁB QnFﬁaﬁéaé the

1aﬁbﬁa£8“@r §a££§eet9£ 1B@eQUE&§édbf tﬁétepﬂaﬂar&ba@g%all 27
) Is extended To seal [ am nat e

'ofaghensnleheCh@mbereage EﬁrthercyauwdldcaBSMQBIf@Tmed

between the laminate 5 and the lower edge of the outer tube
42 of the cylindrical funnel 40. The laminate 5 forms the
lower wall of the filtration chamber 130 and also seals the
inlet chamber 26 and cylindrical funnel 40. However, a small
gap 123 exists prior to dispensation between the laminate 5
and the lower edge of the discharge 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.

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

is preferred that the cartridge 1 is subjected to a
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15 of the inlet chanber 26. Further, a weld 125 is
formed between the lamnate 5 and the | ower edge of
w0 b@4oe266 t ube 42 of the cylindrical funnel BOT/GBR@4/000268
lam nate 5 fornms the |oweriwall of the filtration
chanber 130 and al so seals the inlet chanber 26 and
cylindrical funnel 40. However, a small 20 gap 123
exists prior to dispensation between the |lam nate 5
and the | ower edge of the discharge spout 43. A
variety of welding nethods nmay be used, such as heat

coﬁgﬁeyéiﬁéSQBAQ ofﬁﬁgtﬁéendf@@nghagz§6NtEﬁ peteri ghe
char

acteristics of l'am nate 5. 25 Advantageously,
compree § phee ﬁenbera@tspamspbevaeenthhecaQUredgﬁeﬁbel129

nd the |la
undgBf) HIPC LA B Eo 2 108 1 S Ghod T A0ER  3gkPes’ BOTEQUEERY the
inier yipeapyt eBeandSosteh, mékibet Nmetogeiher . 3 TR ABedsures

| oad- bearing nenber that acts to keep the lam nate 5

th%%dt%@té@tgenﬁ%n%éme@sgﬁﬁ%e@fa@%ﬁﬁaaﬁ@ﬁYFhénéaap?ragées in

the R e b3 B B EatE e ehaha o BheEe 1
pr@@m@resstyenloﬁdtbé bettweedgd 30. and 280N in use. The
?fre33|ve force acts to revenééthe cartr

Bt et e e ade D LY b SR EL P tmspy s

be¢ék§@@e§ﬁ hheribAngscHEAbesnd and oHlet MBTb8hdZoutlet
together. This ensures 5 that the internal dinensions

12%fapasepgeadyly apdeapery unesbens ehetbarbeiagede are

eritdPRL TR, HEOR e (n EOT VR PUEL DY, 4BR°T5HE PELKTERE'
lamhs®td edl. |mm0a@ue@@yem@@ﬁumrepﬁpathbmynnahéﬁe andeihe

inlet 121 and outlet are opened e
PTeRAET sSBF St fie %%v%?%‘@%l%? % pjar BT onohathe nélplbz\ﬁ F12% into

thdeffpLat enandef 0bgl back theschal Hat BebwebA BUUEOUS bar.
medium typically water, under pressure enters the

Frouarthéeédgetilet noeghi s héifedeedl2a fhow through the slots
30 and round the manifold 16 and into the filtration chamber

130 of the cartridge 1 through the plurality of slots 17.
The water is forced radially inwardly through the filtration
chamber 130 and mixes with the beverage ingredients 200
contained therein. The water is at the same time forced
upwardly through the beverage ingredients. The beverage
formed by passage of the water through the beverage
ingredients passes through the filter 4 and filtration
apertures 55 into the passages 57 lying above the annular
frame 41. The sealing of the filter 4 onto the spokes 53 and
the welding of the rim 51 with the outer member 2 ensures
that there are no short-circuits and all the beverage has to
pass through the filter 4.

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

openings 56 and into the cylindrical funnel 40. The beverage
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the inlet chanber 26 at a pressure of between 0.1-2.0
bar. 15 Fromthere the water is directed to fl ow
wo booaieizsé he slots 30 and round the mani f ol d BEET/aBA004/000268
into the filtration chanber2 130 of the cartridge 1
through the plurality of slots 17. The water is
forced radially inwardly through the filtration
chanber 130 and nmixes with the beverage ingredients
200 20 contained therein. The water is at the sane
time forced upwardly through the beverage
pabBOEedi SAGSthdhenhauei 8060 HetiBEnbynRagsage @f wkhe 47 and
wat er through the beverage ingredients passes through
dovheth¢| dépchangd BbbutatBoho bper cukésts5%4i wherehghe
es_57.Lying ahove, th [ frame _41. The
oo PBERa8 e P4 b PR e o PP e B e 2s PiEMhag = fub-
wel dirageoéblre then bavrhbet peepuirat iBRMHEEhZ neNSBIRFises
that there are no short-circuits and all the beverage
anh%értBur%%sgthiéEQh vhereint eprRresRgdpater age fonerd
ong,th adial 3 a :
o bt voen L R wBba 51 and  Chesugh L e agenrngyCle €0
flasghandti bhe tamacplingdbevaragenhrtodbheThheckptecdage WO
2004/ 065256 PCT/ GB2004/ 000268 . 22 passes along kﬁe 12
chahngFSOB0 BErwe8h PheCshppdrewebs®a? gHd ‘HonnotHes
todischangesspett 48rb@ohh@fouhéebaﬂérmﬁ?éeltmg particularly
beverage is discharged into a receptacle such as a
degignetr £pEraBeyint Héspepeingecppeparar Pl raekPAECts such
C LS i e IlkLy, ' re
s PORLL B0 QnBind EoPREaPuhate L g HeRe LRI TRL B R e tuce
a bérecopege ahangngyel Erdoh &fushnpububbieseRabhnngs a crema.
bever age igto the re eﬁﬁacle. A_second ver%iog of ,
Mayr e igﬁ% SAEUERBWATI RREi §EFeRI1¥STEOCR8OI ThESsERBRY1dge
1 YBESERE 9imbhgscant £hdoei st SvPaELbAaULAR! YikdOnumerals
desi gned for use in dispensing espresso-style products
haggcheer weadt tandegervendecbikeefahbreept | gndéber dblléowing
aedQrPLOSNCE 8 REKPLAgS D8VL00,8CA OhY 26 bENYnBUBRLER
nown as a Creny.
versions will be discussed. 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
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Many of the features of the second version of the

cartridge 1 are the sane as in the first version and
wo pdog/opzaer al s 15 have been used to reference PCREB2004/000268

features. In the foll ow ng23description the

di fferences between the first and second versions

wll be discussed. Common features which function in

the same manner will not be discussed in detail. The

outer nenber 2 is of the sane construction as in 20

the first version of cartridge 1 and as shown in
angygyrsgléshiﬁ 6g5The éﬁmegaﬁhéramgcﬂ&rgé EPeuknRgr The

nmenbe is t%e same as in first version. Also, a
prof H@rOﬁ Ehe ddspgbedgenswhé éanmsaalspade ffersntagndo

v he filtration rtur ute
cofi¥Shet g ehrpRan BEpRER 0 oR e B 1A0E  05EH g B8 mea
anHapeyerenfhetetneecabauaber of dlfferences in the
construction of the inner nenber 2 of the second
ver&di BH™ QBnﬁﬁrEHOVédFﬁeuP?F§?d%€93ﬁ6ﬁm BSeshowk ey flange

47F ¥R end Brnk hg tQtSEHEégﬁzSEBUEhé3dh§cH59§bdégoWktQ3a The
partition 65 30 extends part way up’t

ridi 6¢hawgeoypdsat ti8 findett hB bat the dd4chImgepapbiuti é3 and
S prevent the_beyerage spraying.WD
aeB3507 (BB BErRESY CRBOOAFbOB e LIS RnalEy aft BanrRg Sbe
uppéregbfﬁléﬂeoﬂl§E836ﬁ€e§p@Ube432 Theheprohi k& 8k bhevided
di scharge spout 43 is also different and conprises a

witheppetlprbiiy edirertaddrbeiheerded- | efteenperpiag around
th&dPRELC geP%nége?EuPﬁe4§ m 6?|5hnésgﬁbﬁrgr95|quﬁr0v1ded

upstan rom the annu ange joinin
inoUherf@nbeoﬂZatslbhewﬂhshhaxgendpoﬁtoﬂsanThppeml&d@é of

surrounds the jnlet 45 the_di sc ou
rifiob] ree SrPARRG| HrrhARALY BSLBY: WBen EEL: Pin bhcanfoulder

68t He HEPErcPOLEL PNsRbwhhen OBt §hrtHbE242naTheE . I irtAE641b8 has
provided 10 with an inwardly directed shoul der 68. At

a whetpobhtOapdund. the circunference of the rim67 an

ape&ﬁugfr70 igtpekagegrov1ded in annular flange 47

circumferentially aligned with the aperture 70 as shown in
Figures 16 and 17. The air inlet 71 comprises an aperture
passing through the flange 47 so as to provide communication
between a point above the flange 47 and the void space below
the flange 47 between the outer tube 42 and discharge spout
43. Preferably, and as shown, the air inlet 71 comprises an
upper frusto-conical portion 73 and a lower cylindrical
portion 72. The air inlet 71 is typically formed by a mould
tool such as a pin. The tapered profile of the air inlet 71
allows the mould tool to be more easily removed from the
moulded component. The wall of the outer tube 42 in the
vicinity of the air inlet 71 is shaped to form a chute 75
leading from the air inlet 71 to the inlet 45 of the
discharge spout 43. As shown in Figure 17, a canted

shoulder 74 is formed between the air inlet 71 and the chute
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in the formof a slot which extends from an upper edge
of rim67 to a point marginally below the | evel of
WO b@4mb2sé der 68 as nost clearly shown in Fi geeBEEB1®4/000268
and 13. The slot has 15 a2pidth of 0.64 mm An air
inlet 71 is provided in annular flange 47
circunferentially aligned with the aperture 70 as
shown in Figures 16 and 17. The air inlet 71
conprises an aperture passing through the flange 47
SO as to provide comuni cation 20 between a point

75a08ventheef LAgger AL aad EhebégégagﬁaﬁQsﬁ@h@“@rbﬁethe slot
flange 47 between the outer tube 42 and di Scharge

70speas ngB. ipprefitanbly, fand as Shewaprrehesairfaicel ef fhe
rpses_ap,__u r .t toszconical _poriion.73. a
R e narr R aa S TS IR PP R £ 4RI 7.
t ypThal byséabipdpbycadupel dor2bhtopkcsudhvagsaopl BE
The tapered profile of the air inlet 71 allows the ,
cahbhil @9 obl 18 oSbBLIMBF et RatRPY2FERBYEY PFoRPENEIESE Yegsion.

HowhRPNept o rdNgr-yall-pf 1 Hhgi EEEENLERE 425i BHLASG in Figure

vicinity of the air 1nlet 71 is shaped to forma chuté
18 75théebding peoomiche2di ofi hhet cylindriheli akeengsoof 18 is

the. 30 disch e _spout, 43. sho in_Figure 17, . a
sethRt obn S bREuP A, SSRBPEL (B TR bonbash FhafargaiAsse sppport
weB8d thee CHUbE1NEY- 20046 866RE6PCTAEB2004/ 8002681 024185
to ensure that the jet of beverage issuing.fron1the
4

bekygen Yhepesondt PPhFkanatel §nfobhisf PRELHPPerl bears

C f geeddy LN ' i a iCLinLt
oR{Aberend b, Lhggoes ol lpbio L Rhaky ErLRR Yutlr
memieenndl. veksi tnteff&cearbnedye4 lisstbuai Farmed bkéween the

,_assenbly of _the_fjrst vgrsion. However, there arg 1
IngeF tAPFPRT 17 ePRACERS RUCShoRATPRT FF gGPEPT18IREhE CRCFqSe2
bePRESHOPhR 1Pl ihhei )11 BAELE3L oBX1 8NghANL A8 ESppoedt edm 67
i nside the support rim 67 rather than agai nst support
whighsexpeds hatpded B2asviyt heecyhehdr fearuekesascencfgthe

ca%@gf@é&efﬁ U8 SECONILROLLLAN RS APH: HALEDaROLLLOA2Ln 18
and the support rim 67 is not fluid-tight though since the
slot 70 in 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 i1s similar to the operation of the first
version but with certain differences. As before, beverage
flow in the filtration chamber 130 comprises a radial
component from the inlet slots 17 at the periphery of the
cartridge 1 to the discharge spout 43 at the centre of the
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agai nst the upper edge of the support rim67 of the
inner nmenber 3. An interface zone 124 is thus forned
wheimmen2se he i nner menber 3 and the outer nmenber/GB2004/000268
conprising a face seal bet2deen the cylindrica
extension 18 and the support rim67 15 which extends
around nearly the whol e circunference of the
cartridge 1. The seal between the cylindrica
extension 18 and the support rim67 is not
fluid-tight though since the slot 70 in the support
cartpiBdeext epdsethyough the sHARALt pakEBYEE 8RdfFlows
downwardly to a point marginally bel ow the 20 shoul der
dogpvargdh¥eglieRs| yheneapfpgefaté Eprmpét Receehethe webs 54
yii | ral, ex I 18 .and stk u r ' 7 '
ot SBER BB PR, TESCPRY BnflyTad Jchagoel 69
of ctear tylshdwncah fEngele408, Fpoavidengngaiaandhkingeild 69
thconmJnication ?etme n éhe annul ar chgnnel 69 and the
Qi RThar gespout C4SS I THRISE RPEFEUFE FETPYBRchPey apegkure
128Mbi €Be b2 Ok 68r88:LL80cr LBEERLEENC-BT1LREi88CORd Ne
_version of cartridge 1 to dispense a beverage is
fikipptdent chameeppep at @ bpsehgesi Pt Therbeymrbge is thus
| ] 1fferenc efore ev g flowin
A A g e S s
chaabponeatméd obyt bieei abpersentisoi7tht thechergphepypuef 43 .
the cartridge 1 to the discharge spout 43 at the,
As cgheye R FHSUYD 2B04FB85256 PETPEBLOB9F0DDSESS gsrectly
ov&Rrthtdger1inBeverage An Lhe Bégé?gggaéﬁggfé Phel H9WSharge
downwar dly al ong the passages 57 forned between the
sperbs4 54thandrebsonughof hehepkairagsgs6]janddicnope .t Ae a result
aianfglar channﬁl.69 g% tge C¥Iindrgcal funnE% 49. Frog
T he® anfot artehate? B9°5°TReTBaTer e s Fol €Ed ARl PL 2
mu Pt £588& ot hgslth dhe BEEHLYECas 12Bebyithesbaekvn up
pressure of beverage collecting in the filtration
thepeghebhazpiandnpassales Bze The pEveeugeaps fREying from
0 0 e a 0
ehq EESECRRECLRE BRI EpiaLte] Aoyivhehared LALPofLer 44
whelrs chiae gJeespoade 48s discharged into a receptacle such as a

cup where the air bubbles form the desired crema. Thus, the
aperture 128 and the air inlet 71 together form an eductor
which acts to entrain air into the beverage. Flow of
beverage into the eductor should be kept as smooth as
possible to reduce pressure losses. Advantageously, the
walls of the eductor should be made concave to reduce losses
due to ‘wall effect’ friction. The dimensional tolerance of
the aperture 128 is small. Preferably the aperture size is
fixed plus or minus 0.02 mm?. Hairs, fibrils or other surface
irregularities can be provided within or at the exit of the
eductor to increase the effective cross-sectional area which
has been found to increase the degree of air entrainment.

A third version of cartridge 1 is shown in Figures 19

to 29. The third version of the cartridge 1 is particularly
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10 As shown in Figure 18, the jet of beverage passes

directly over the air inlet 71. As the beverage
we@naoe/652661e di scharge spout 43 the pressure OPCT/BB2004/000268

beverage jet drops. As a r@sult air is entrained into

t he beverage streamin the formof a nultitude of

small air bubbles as the air is drawn up 15 through

the air inlet 71. The jet of beverage issuing from

the aperture 128 is funnelled downwards to the outl et

44 where the beverage is discharged into a receptacle
desighedsfar cap whedespdestng Boblibes pocautbe Whstheflay be
,_crema. Thus, .the aperture 128 and the air inlet 71
lntQﬁﬁﬁ%ﬁﬁ f of MAHC e dBEF R+ 205 WhPE hS 4Rt §a¥ oL @Rl afReappluble

prodi®: (e HEYE6808a 1KY ¥ Of orREVET 898pEAL 0ok e edUGt Qhueous
shoul d be kept as snboth as possible to reduce
megrEE ssiieh | 28 sest eAdviaen agee ustyeothemedalinsisf paheed, in

d oWl d be made concaye to. reduce, | osses due
us o o BB o o S b Ve R PP gt el ude
chafo b ¢ hecoPpsd Hrei 128 tsasndbhp & edbehabl YehP8ratable or

aperture size is fixed plus or mnus 0.02 . Hairs,
ATYGPHT 1OHO B HeFoduF  acdany refyutlae i fpeturan @& the third

veldyh ded wihd hin-of; @l the, gxity of 1 he agdfﬁtgﬁetﬁre ious
i ncrease the effective cross-sectional area e Kas
verssens cund 1 oké nouresiszl ¢ Headegreen ofisadrtente fibnaroe. like

AL A R B
betfiddn cehartyi WD 20045 06p256s RedF&R2004(PPD268 326cussed.

desi gned for use in dispensing soluble products which

Compan beeatwrpovidet @, funefiien Syridpe geme opasier|will not

be f@rdp,Jdhes spl uble, ; product is dissolved by or forms a
suspensi on Tn, an agueous nedium such as water when

t heCcampraoed e dilem dst gpassethet 2 Sofisthe througbus he
cartrid 1. anpl es of _beverages include_ chocol ate,
verEGR, THY L SHRFUR GHAC resbyr b SbT SooF e tension

18 UGS -SH bl @B OdULtSE IRV rd Neef SBLNTRSs Of 1 08ger
third version of the cartridge 1 are the sanme as In

ovegpd Jprdidmeriser as shown in Figure 20. In particular the
diameter of the first portion 19 is typically between 16 and
18 mm compared to 13.2 mm for the outer member 2 of the
previous versions. In éddition, the first portion 19 is
provided with a convex outer surface 19a, or bulge, as most
clearly shown in Figure 20, the function of which will be
described below. The diameter of the third portions 21 of
the cartridges 1 are however the same resulting in the area
of the shoulder 32 being greater in this, the third version
of the cartridge 1. Typically the volume of the cartridge 1
when assembled is 32.5 ml +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
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versions and |i ke nunmeral s have been used to reference
like 10 features. In the follow ng description the
waledokesnces between the third and previ ous vePGI/GB2004/000268
will be discussed. Comon2features which function in
the sane manner will not be discussed in detail.
Conpared to the outer nenber 2 of the previous 15
versions, the hollow inwardly directed cylindrica
extension 18 of the outer nenber 2 of the third
version has a larger overall dianeter as shown in
ciFt@Ht&réfee! BePRALI RHhak 1 Re16di aBEeE18E st Be Ekésbllghtly
portion 19 is typically between 16 and 18 nm conpare
wider 18hannimf bhet heevioss wenbepng of the zerpredosud being
bet‘-_’&ééﬁ%‘sw'gﬁédg hEODy, tg?effé£§t£ 06“ Oﬁml%l'dé
rovi ded™ wi a convex' out er sur ul ge, as
nosin ©tﬁéf|yeSbQWleﬁhEIgUtérZﬂembhEsznOEIﬁheobartridges
which will be described bel ow The dianeter of the
1 2RerepoPeMBns 21 of the cartridges 1 are however the
sangpk esyhbtPctAohheraraa 8?195&@@&@%9@& 33 Q%I RGe
greater 1n this, the third version he cartrid
inﬂerTmpmbarly LhethelaﬁmeOHSthe tbetfnuge Yerghen Of
1S, 32. Th er and positio |ng
o2 EF R ERge of VL ERneRnB e Sher UoRng2 of D REPARAEI SPOK
anh§lakse1 ghféenentndBetippent 3wapd 4§0b51ﬁ|30b$:o&ﬁ.aed The
rovided. I'n the enbodi nent as shown in Flgure
ont{pudisfersngs aFetppbviieddégahespgacenotto ﬁdlﬁh(?h%ed
04/ 0 2 2 ChkC ere f the
o R o6, TTRG o o0 e 38 ar e S BNt Py i der ¥Ran i n
cylhedpxealosscteoslels of the cartrldge 1 being
ween 0,35 and 0,45 mm preferably 0.4 wide, In |,
ot Chit FRRHEREE FRethat B CHoRGS: So35yPHEna tar ey PGS 1n
]}egr gat ’as samechtheneanstr vebingnaof ikheecpybicedr bgak

unnel 40 of the inner nember 3 is the sane as in the
skirtspoveignoROowhich surrounds the cylindrical funnel 40

and is joined thereto by means of eight radial struts 87
which adjoin the cylindrical funnel 40 at or near the
annular flange 47. A cylindrical extension 81 of the skirt
portion 80 extends upwardly from the struts 87 to define a
chamber 90 with an open upper face. An upper rim 91 of the
cylindrical extension 81 has an in-turned profile as shown
in Figure 26. An annular wall 82 of the skirt portion 80
extends downwardly from the struts 87 to define an annular
channel 86 between the skirt portion 80 and the outer tube
42.

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

rim 84 is provided with a castellated lower profile.
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cartridge 1 with an outer tube 42, discharge spout 45,

annul ar flange 47 and support webs 49 bei ng provided.
wab@40652061 y di fference is that the di scharge BEDGB26b3/000268

is shaped wth an upper fr8sto-conical section 92 and

a lower cylindrical section 93. In contrast to the

previ ous versions and as shown in Figures 24 to 28,

the annular franme 41 is replaced by a 15 skirt portion

80 which surrounds the cylindrical funnel 40 and is

joined thereto by neans of eight radial struts 87

POLRb e sbhescyl bpdrigal bappetndbnat seLyngapyt he
annu ar flange 47. A cylindrical extension 81 of the

alskving porIlphHcB0ient batweepwalidl gharbart A8 snAutbe87

O,chanmber 90 with an open upper face. An
an%%l%f #ﬁ%?@ifo¥gthe cylindrical extension 81 has an

in- Thén£@s$mbﬁy|prﬁ@eﬂhﬁ@ﬂfofntHégUhEraﬁveﬂﬂlaﬂnUEar
wal | .82 of the skirt Eortlon 80 extends downwa

ca¥rt 9Pl st? uBEMBYaF ot aef A2 BRCERAYI G Eﬁaﬁﬁgﬁtsa%erswn

bu@e&%@ﬁncéP@a§ﬁ'&if?@féh@@sSo Al éﬂgePuﬁgﬁbEHbQ a%é inner
The annul ar wal Corrprlses at a |l ower end

memhéer3oarélmmgb BBtmhdchogeEBepeapeﬁUOWBIan Fogtke 29 and
0 axis X. A ends_downwardl y_f
re{Bhira ¥ Hedhn ok | Rt PR npat S A SRt &) A EArGothan
we BREH t tb St 188 Whi 6 fbenBHgCtheupherasibakkythe inwardly
equi - spaced around the rim84. Thus, the rim84 is
dipeohededy i Rt hCahseBF PRE&an | bhets pFefelvedwbnside the

upB@D U OPPE0, ELT/ E0Nd1 ROZP 00 ¢ 20, 8PEEL HEeBoB8 18R g0 ' The

Fovi t ween struts oW ng c nnunlcatlon
1nﬁ®tW@®nb¢he3chanbetaQﬂeéndnthhe anbel aneohanng| b86.

The, ass roced f t third
er Lot SRt e B RS egthsnl 30r | Efe L duiey GRE BRe e Pape 10a

ofV@mélpﬂrs@uéoﬁtianC@ét@fntﬂéféyifﬂgﬁﬁcaih@xeah@&on 18 with

menber 2 and inner
the in-turned rim 91 of the upper cylindrical extension 81.
With the inner member 3 located in the outer member 2 a
mixing chamber 134 is defined located exterior to the skirt
portion 80. The mixing chamber 134 contains the beverage
ingredients 200 prior to dispensation. It should be noted
that the four inlets 36 and the five apertures 85 are
staggered circumferentially with respect to one another. The
radial location of the two parts relative to each other need
not be determined or fixed during assembly since the use of
four inlets 36 and five apertures 85 ensures that
misalignment occurs between the inlets and apertures
whatever the relative rotational positioning of the
components.

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

packing of the beverage ingredients in the mixing chamber

134 can be varied as desired.
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menber 3 are push-fitted together as shown in Figure
29 and retained by neans of a snap-fit arrangenent

wo atohess266an wel ded together. On joi ning the tMOT/GB2004/000268
menbers the inwardly 10 di2pected cylindrical
extension 18 is received inside the wupper cylindrica
extension 81 of the skirt portion 80. The inner nenber
3is retained in the outer nenber 2 by frictiona
i nt erengagenent of the convex outer surface 19a of
the first portion 19 of the cylindrical extension 18

“ﬁtfhé51£ﬁ§néﬁet§rﬂ§dtﬁéﬁ1g%f@&e&hgouﬁﬁéroﬁiéknﬁéhﬁék 2
ext ensi on 81. t he i nner nber 3 located in the

angui enenentebe? é 1n1&hﬁgs@manménn@34assdaéﬁrmb§d above in

| ocated exterior to the skirt portion 80. The m xing
th%h%ﬁ%%%0&§ 4" CORtAINS t he beverage ingredients 200

prion teedi spessathosrs!| thehaukdnhecheampdr2@3thahrbeh the
four_inlets 36 and the five apertures 85 are
fo@?a@b@F§d3€|%Euh@%r%ﬁ??aWF?nﬁFtﬁSrEgﬁgéPuF0V8ﬁ§1°nS of the

ca?@?atgé. ThRe %ﬁgéﬁl 1LoeatLeg 95d£§§1&“@nﬁ§&5§y through

ve to each other need not be déterm ned
théi meglidgr chgnasseabfiymskasewihb tbe bevetsge ang@eﬁlsats

and,five ertures_85 ens t hat, . 25 S
cogbtiredbeRREENtt heThrI BPoUURE Aortarel Sinarelirondn the
wat&habhyerbohat ER8abepPeshEonhnghef miRengCenpepent 334 and

The one or nore beverage ingredients are packed into
ist Keeni dragerhbhvegh18heoprekEuEaFt BPdgBLOThEBSd RSP

chgﬁne§08ga5§bggcﬁ %QSSB% egfgﬁebggégg'gﬁﬁswéEeggﬁn the

m X1 ng ch can e vari e desire
mliﬁﬂg/GﬁéﬂBérPCIAGBZWBé/GmeéﬁﬁfezenﬁhellanaggEEi&gigf the

rob e TaBLL g0 Loothe aulec enber, 2. ond.inner ol 8.
je¥§r§fOW§te£naH§enoﬁﬂﬁﬁﬂeeBBebﬁsEh@aﬁhé&mg ahaeben y134-om

t hrough the four slots 36 in the same manner as
thprenlgusswetg|aﬁst@fthﬁeapertures 85 without first
circulating within the mixing chamber 134. In this way the
degree and consistency of dissolution or mixing of the
product is significantly increased. The beverage is forced
upwardly in the annular channel 86, through the apertures 89
between the struts 87 and into the chamber 90. The beverage
passes from chamber 90 through the inlets 45 between the
support webs 49 into the discharge spout 43 and towards the
outlet 44 where the beverage is discharged into a receptacle
such as a cup. The cartridge finds particular application
with beverage ingredients in the form of viscous liquids or
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 liguid coffee is contained in the

cartridge 1 with a viscosity of between 70 and 2000mPa at
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cartridge. The water is forced radially inwardly

t hrough the m xi ng chanber and m xes with the
wheweei266 | Ngr edi ents contai ned therein. The PCDABEE04/000268

is dissolved or mxed in the water and fornms the

beverage in the m xi ng chanber 134 and 10 is then

driven though the apertures 85 into the annul ar

channel 86 by back pressure of beverage and water in

the mxing chanber 134. The circunferentia

staggering of .the four inlet slots 36 and the five
amla:'p@mt uaed Boteastr 8s aﬂmt5og‘>emsaoétv\at>erwaégenaheabbefee

from15 the inlet slots 36

o pass adl | |
hag %e?? %é g tﬂ UPSEYRER 4@ et 4PFng wi t hin
th@Anfduﬁﬂhcﬁéfgfénléﬂ céftfbﬁ@e“@yléh§hogﬁgiﬁeFSBQres 30
consi stency of dissolution or mxing of the pro
tO|%45|§h¢ff@@hthyV$n%l@@s@ﬁ tHﬁeC@evexége 151Sopaedlcular1y

he anpul ar_ chann
aed MRS Yat e 00 B et d 10 o e e g oo sy Bieheas
cordantes t &8. 15@@1@aﬁﬁxlaga\4am3<533tﬁé ofegbanber o80the fourth
through the inlets 45 between the support webs 49
VeRSHP 1P e chRFgel Ut BC et 9WER St ke that peevigqus

veﬂ!%gﬁ%t@ﬁdbf¥@éaﬁ@mé§af%SﬁQ@égﬁge Q. £Scfgf§£gﬁce like

such as a cup. The cartridge finds particular
feappiezat i n Qﬁewi¢lﬂ¢WWQga@@s¢nngﬂ®ﬂntB¢|dlfﬁeréncas

of vis ous L e In one pl ication
betwesit &1k %Hék rQﬁé&ﬁﬁu?éve%%ﬁ?%$nﬁﬁffnb?h@lscussed
Cor@@srt rfé@tﬁ;ﬂewwm@vm@@@iéﬂ Dh OR:Weshe ddRReANFill not
3900mPa at anbi ent tenperature and between 5000 and

be W%tl@@%ﬁ@lh refractive solids of 67 Brix 3.

| 80 apoLhefeARRl i £alL Akl | £011eechs contalpedsson

cartri Vi SCOSi WEEN
of 20:00mPiad gt mm@ﬂd (0:5579051)) ECTF@E@@M,/D@O%823 30
n@*ent en_ 80 d 500 mPa at OC where the
cof %Qﬂ | S SIS s It HarSedrewoeand 1s

simi0%r Ad Qﬂﬁéth ek OMh chhé; aéééérgcgevé-rélsoﬁ h&f\’ncéftr1% 1

Figures 30 to 34. The fourth version of the cartridge
butlW¥$qngqugﬂQ”d3iferences 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 gkirt portion 80 is provided similar to that shown in

the third version of the cartridge 1 described above.

Between 5 and 12 apertures 85 are provided in the rim 84.
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5 designed for use in dispensing liquid products such
as concentrated liquid mlk. Many of the features of

W0 b@4foeizsd h  version of the cartridge 1 are theCEHEBR0ASH00268
in the previous versions &hd |ike nunerals have been
used to reference like features. In the follow ng
description the differences 10 between the fourth and

previ ous versions will be discussed. Common features
whi ch function in the same manner will not be
di scussed in detail. The outer menber 2 is the sane as

Typicd ey t béndayersiiods afecarévidge Zadndrashshowhel fiive
Flgures 19 to 23. 15 The cylindrical funnel 40 of the
PTOYiHEPd mbRbeRe 3t RaTASYRATF AP 1@ t FRECEREUR In the second
vl oinh ST D5 H0g0d 1 DUb: ] BeqeLhatadhl] BLBACERa

As shown 1 n Figure 30 the di scharge spout IS
in Eﬂgﬁﬁﬁ with ‘heuppangér@3tof conecakirsepbirbnot080andThe

I r cvlin cal section 107. Three .20 X|al i bs 105
a0 b CorBE Theer = sbf35ne ot naBt Lt EhuaRetben
upSPeUhodSht 0o di yretht e @i spensedupeyedage reawnwakds

towards the outlet 44 and prevent the discharged

ap@éwf%@el% oﬁh@wn néR nELeRERS n3 @ hend pdlit areokseqtiedt £y, the
bocg%z%i AR r el é‘g e bf‘éwéles n{x\sﬁr‘tﬁg%éﬁfoﬂg ﬁhék@”lt

an arr I'S provide rough
joimmaEﬂmu&kﬁrtfpaﬂQEOﬁ780Fbmeaﬁerabhy chhéeféédbepeathres

the ajr inlet 71 nor e elo ted than_in the second

ALY TB o PACS |?¥°% t ¥R BBFFYNhFETRARAOS Hllea]POi’Vg 100.

thaihéhpﬁﬁlﬁgtet@eléhbfdtH§r§y§@ 8Esthenear bbbdgeih the

descri bed above. 30 Between and 12 apertures 85 are
preyiovigeembedimentsm 84. WD 2004/ 065256

or oV AT FEIReY TRARCTHECT o5 Uit cbpRbah HEFRASReFa

camersdgn Dficathsi dgte las Arhannebar thewhib8 8rsion.
provi ded extending fromand integral with the flange
83 Ml ki PE %%@tﬁgﬁr@@'vqﬁ%Lon of cartridge is Similar

to that of the third version. The water enters the
cartridge 1 and the mixing chamber 134 in the same manner as
before. There the water mixes with and dilutes the liquid
product which is then forced out below the bowl 100 and
through the apertures 85 towards the outlet 44 as described
above. The proportion of the liquid product initially
contained within the annular bowl 100 as shown in Figure 34
is not subject to immediate dilution by the water entering
the mixing chamber 134. Rather, the diluted liquid product
in the lower part of the mixing chamber 134 will tend to
exit through apertures 85 rather than be forced up and into
the annular bowl 100 through upper mouth 104. Consequently,
the liquid product in the annular bowl 100 will remain
relatively concentrated during the initial stages of the
operating cycle compared to the product in the lower part of

the mixing chamber 134. The liguid product in the annular
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5 annul ar bowl 100 conprises a flared body 101 with an
open upper nouth 104 which is directed upwards. Four

wo ewd/oeq266 t ures 103 shown in Figures 30 and 31PET/€B2004/000268
| ocated in the body 101 aB2or near the | ower end of
the bow 100 where it joins the skirt portion 80.
Preferably, the feed apertures 10 are equi-spaced
around the circunference of the bow 100. The
lam nate 5 is of the type described above in the
previous enbodinents The assenbly procedure for the

U 0 afFt ki 1. hsrtheesamgaa t gb-8%4
o P SELGL D0 Breof AL, s bertiesnun naelle st avicy

inod tThetsidgeni of spnotlact e¢wvithag ohet hexinpr ghawbsiron34

The er enters_the artrid 1 h i ng
thEﬂ%ﬁ%BFhﬁSQP?F{?ﬁ%Ss%ﬁea%% %?gastﬁ%e?%rg EbpereTPﬁe
anM@l £F B@%ESlwthcantdléuéﬁSOﬁhethequoﬁceﬁt@duabnwachhe
is then forced out below the bowl 100 and 20_thr
dlllh*@ecépleww@spsgd%wa?a*ée%h@g ot P eEYAangdEIgedc ﬁiuBélel 40 by

hoPRP 2re Inﬁ%ﬁ@ﬂoﬂf % %ogtheHEQQHga habhial b¥oduct

con | € annu 100 as shown i n
an&lg@l@a@ﬂngistnmntsubheceXiblhgntdqaLé dikretimofilby pheh

t h hanbe
St TP ao Bt oGt SBa e f B ey gt annr ¢ EPtrpeSa in

FidhXengsghanbee 484 wbhkehendrion 6Xi thehf@lghmeasured as a
apertures 85 rather than be forced up and into _the

peaﬂﬁ@tagebQQAth@Ot@habugﬁlaéﬁePrﬁﬁaﬂﬁ iggshown during an
opSRRELAYCRLLY e SENELLLGHL dPLogUSL LOcbhgsannubar Jbow

érai n rvel'y concentrate uring t
ilinstratest agescohceherdfiopepadvthfjecyttr chrpaved OO0

th duct the | t
wnh 55t PRSPt HUBEBABEE P hCTRES G S COB DOBR0BEPRe 100
AsRQEAGﬁ@ogéé9093é8co§8eﬁewét189 ?fb?%lEhWQHHhthgecﬁﬁedoo is

apertures 103 under gravity he stream of
mope ogvien @uringgthheonexahgnghaw@ée 284 thhreudgk nke

1mmg 1£HéefargeaHQOBGQBME%HSeRQrat%QQ ashgccurs without the
bowl 100. The initial concentration of the milk is typically
30-35% S8 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 ligquid 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 aqueous 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% 88. This results in a dilution ratio of between 20 to 1
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annul ar bow 100 acts to even out the concentration of
the 5 diluted [iquid product entering the cylindrica
wo vmebs24® by hol di ng back a proportion of theCT/GB2004/000268
concentrated liquid product33 and releasing it into the
exiting liquid streamflow path steadily throughout
the operating cycle as illustrated in Figure 35a
where the concentration of the m |k neasured as a 10
percentage of the total solids present is shown during
an operating cycle of approximtely 15 seconds. Line
and 70| kostlr ab@shbghCangemntbat rar 1pEobIEl ®atviderdt he M1 and
100 whilst Iine b illustrates a cartridge w thout the
10Boe 108Te RESEAR1BeWdEdn thife PESREEH LRVICE is¥0f i | e
Wit B bhechdPaL001LS LhaPREs 8keRndULERE LR qRerRlidg
cycle and there 1s no 1mediate large drop in
undemcemepstirenthsougbutenepkottirehdé28bow the0 bakke pressure

ipitial concentration.of the_nmlk is typicall 0- 35%
of el ing PRITLER 58" iR thd d ranirden Bt it ond
chhfibardbbut raB pate@agt aEOUREs3 Fo@ckd ahteulh aperture 128
dilution 20 ratios of between 1 to 1 and 6 to 1 are

aspas3pbl andi tRtPhan presertornebamben. framest ket Yhiequirper

enfe%e" AQE arﬂg[:ﬁgkggt éﬁ'bﬁ% 4%‘?”%?”%5%%0%] PRGN %, Fhe
exanple for iqu chocol at'e he Initra

jetontebtrvatrbgh pasappr diireatély o§é% BBecand ratintllee 7and As

of the cycle 12-15% SS.. This results in_a dilution
tRPaPESS53Yr SRF6781 EREUESAS PREHRLAPPY thave e Pressure of

thénﬁéeékggé_PEtQH%BﬁBS?@s beverage) a9k akouhd 3 itedl.into
al though dilution ratios of between 2 to 1 and 10 to
the he¥epoagsi BLeeaint Ant Reepfesenet envwdtishdered Ismgdildair

fee_the, initial c trati i t n 40-67%
ouB g b o Shkont Far Pl eaf: B Eifobin,PBsesle 5 hus
Th8Sjethos besekhsei Hsgudinbufirem caki apefthektween 2@ to

1 WD 2Q04/ 065256 PCT/ GB2004/ 000268 33 and 70 to 1

fugpehdEghIarPueren Fat FBS BREDEFwéEnEETEo theakeversge 1is
dib@ndrgba PAes! bl eabblathe pueseal LNUER! LR FhYD Hhe

annul ar channel 86 the beverage 1s forc
bubbles form the desired frothy appearance.

Advantageously, the inner member 3, outer member 2,
laminate 5 and filter 4 can all be readily sterilised due to
the components being separable and not individually
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 ligquid product such as liguid milk. Previously,
powdered milk products have been provided in the form of
sachets for adding to a pre-prepared beverage. However, for

a cappuccino-style beverage it is necessary to foam the
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under pressure through the aperture 128 by the back
pressure 5 of beverage collecting in the filtration
wae banioei2sd 34 and chanber 90. The beverage is tPOBEGB2004/000268
forced through aperture 1284 as a jet and into an
expansi on chanber forned by the upper end of the
di scharge spout 43. As shown in Figure 34, the jet of
beverage passes directly over the air inlet 71. As 10
t he beverage enters the discharge spout 43 the
pressure of the beverage jet drops. As a result air
milk.efhiai hed bata atheebedepageistsegnbiynphle iher mrefam
a nuhtit de of smmll air  bubbles as the air is drawn
thggug rsugﬁqPﬁé Bk RFetlugt -  FRweyver bhifevscagsitates

theSpubdgsibanEhg QEgéRuéﬁgﬁég Wailh hupnrebled vne cost and
downwards to the outlet 4 ere the beverage is

cogpsenaryedfi hhe macbinpt uskd socHiapeaseuphehbeseirage .

[ bubb ormthe_desired ot h ppear.ance. .
Thd sse 4 esEeFD TRe FRAEERerbrSa gl BE henpey suring
opéaathaheob ahd thktefiddecannabbriengeadihy phesiehi-sed
. _due to 20 the conponents being separabl e and not
1NV RRFYPRUBFPYLE8RPEPE AgPEBREATRS CRAESAEERaVERINEr I ow

coﬁ&@ﬂfﬁggedR§59§§+baéédi§E&ﬁk¥_g§58ﬁﬁeoghgkgﬁﬂg tReyas been
conponent s, after sterilI'sation, that the necessary
fopadstjenalyy apecéntmedingThhs m$lpaprbdubar bygreater

inR rtant where the bevera 8 ingredient .25_is a
ey Akt T oRUEE BECHUAS) Ff 0 RAFkiEBAEENTPAEES Of
miThewhedr tbmpabedi e8NEreknhbeyeragencakt ri ¢gesi $educes the

.particularly advantageous for dispensing a . .
Sig@nEedtiaeedionarhy- Baskdoprruidapr odlicesbuehmas skimmed

ok QUi 1l K. | owde L bk pLo haye
o [ WA 2L PSRRI Ly, BPIEEEE R LORUERD M Sae.
Tha precgnepatred beyetdgeilkiopesparatddnsaof the present
. cagguccino-st | e beverage it necessary to foamthe
i1y

b/ CRREAER R EE0000/ D288 2 345 | KNG TRPS CRAEO
tobEENsSLhieyedrpr Vi pysty1 bé!x&?%_% oy Bt eapLph breygh a

liquid m |k product.” However IS necessitates
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 liquid

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

foamability level is measured as the ratio of the volume of
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the provision of a steam supply which increases the
cost and conplexity of the machi ne used to di spense
WO b@4loeszes age. 5 The use of steam al so i ncr eaBEEGBR@4/000268

risk of injury during opepation of the cartridge.
Accordingly the present invention provides for a
beverage cartridge having a concentrated dairy-based
liquid product therein. It has been found that by
concentrating the mlk product a greater 10 anount of
foam can be produced for a particular volume of mlk

£ hMEh e PRAEELd O & rasd 51 o | ki qdhd speeslggs the

~size required for the mlk cartridge. Fresh

ingserdieski nivesbemsed. cRit s rambpr oxieee el 38 131b, Pht PaNErage
. 10%total .solids.. T %%¥ r I Quj ] ; :
ls;)%ﬁﬁﬁ%ﬁ?%ﬁ§o%f£?%%hgﬁ%3en ?Q%:ﬁ%%gn%$%nf%%ﬂ%%¥%lty e
med@irveened. (5@ (296 fatsam) Pt 40% . 29t alhsofdaisability

In a typical exanple, the preparatjon contains 4% f
oF dihe OO of S soReR. L e L oHG LRk i 1] cribanced by

thP SR AL OGNS, AN € SUWARP! £06 04 s TOAN BY 486RTIA FO¥ure 35b.
pressure preparation nachine as will be described

Thédef @amalb il 2Oy paf t tlvel milk fdbspegsed whehnihg pgwl 100
achi eved, at essures_. bel.aw 2 bar ef erab

pr%ﬁﬁﬁ%xf %I§ 118 FEr2URT Ny the ks #i%b%ﬁoéy?%%nsed

wifsiit heeahesh repte deser [ bege abpyerhTBei § oastagsef thbe
concentrated mlk is particularly advantageous for

foayestat bijfes efichhasmthppte cPeRst BnaL Y FRETO5AERAKES, the

coﬁ2§g§¥£%4%2tgf gﬁésﬁfﬂkoénah§sn@*gwﬁhiﬂuﬁbgﬁPg 35a the
apertfure 8 and over the air inlet 71 and™the
bowipt 1 Ohaha iisea dhs t heh bowtr 10 emablasidnaaf nghtendlk of

greater thap 40% ref er abl reater.th 70% f
Lafg¢R. DEGE 9T quhe SPBEOHEES CYORT nbc| bt erLor <hpia; kpat

fo:&r{?@@if%%%ﬁ PRsshbie. igogoéiﬂwgl§oc@9£éﬁgtéaaabng
l'evel s of greater than 70% are possible. The |
tefparabitetgf | ehel ageeopasne@iunsas hahewnj noflgHnee 35C.

o5, B L 08 ERETR TR EPDRALIOEERD 2o, ki
remains 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.

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

document WO01/58786. The refractive index of the brewed



i ngredi ent di spensed. For exanple, where 138.3m of
beverage is dispensed, of which 58.3nl is foamthe
wo o@nmbi2é ty is mneasured as [ 58. 3/ (138. 3- 58. 3p§T/GBR00%/000268
72.9% The foamability 5 ofs6the mlk (and other liquid
i ngredients) is enhanced by the provision of the bow
100 as can be seen in Figure 35b. The foamability of
the m |k dispensed with the bowl 100 present (line a)
is greater than that of mlk dispensed wthout the
bow present (line b). This is because the 10
pet020BDI L itye0bul-he M Brig pAstsi ¥ehYceaveekatedot @
the “concentration of the m |k and as shown in Figure
peBGenthae dbwEo10blembal flas (8SHI gheingoAEantpati sabdps and

the ml rger 0 .operating cycle. It is
foq %%a?homgnthg? e?%ﬁﬁ%%?l%?%ggf the mlk is positively
correlated to 15 tenperature of the aqueous nedi um as
shown in Figure 35c. Thus the bowl 100 is
advé%%a@e%u%72ﬂn5e(ﬁﬁﬂé BRLvRE #i PkO°Pémains in the
cartridge until near the end of the operating cycle
when the aqueous nediumis at its hottest. This again
i np® oveslfoantbBBi tyBre@ Vhéuovar fg) dge of the fourth
enbodi nent is 0 dyant ageous, i \spensing |liquid
cof fee producé?bglf ﬁgé?SSZﬁe%%ﬁﬁdqgﬂ t the
enbodi ments of beverage cartridge of the present
i nventi on advant ageously provide an inproved
con#kienty of the di spensed beverage when conpared 25
to prior art cartridges. Reference is nade to Table 1
bel ARTRIMEN shows the results of brew yields for

twenty sanples each of cartridges A and B containing

r odsim@d]gdregvounée (g)|Cofk eight@@I t riBrdge | A %sSsa(*bevier age Yield

carjtri dge accor@kgg to the gdiirstqggbodi nentio6f the 20.88

pr Sent jimvent}gn, Carﬂr'dQ§5B,'$m§1?0 prion.grt 21.36

beveragg—cartrid as_desTT T bed 11 e appt [ Cant™s

doqurentl - Woo1/ E8786 The—r il acti-¥ilindex—of “the 21.05

br aned WO 2004193R8256 PCT/ 2004/, 000268 361.39 21.80
5 100.49 6.5 1.73 1.40 21.67
6 107.54 6.5 1.59 1.29 21.39
7 102.70 6.5 1.67 1.36 21.41
8 97.77, 6.5 1.86 1.50 22.61
9 97.82 8.5 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 1.29 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
Sample | Brew Volume (g)| Coffee Weight (g) Brix % SS (*) % Yield

1 100.65 6.5 1.87 1.511 23.39




beverage is neasured in Brix units and converted to a
percent age of soluble solids (%8S) using standard

w0 abmes2snd
0.7774 * (Brix value) + 0.05%69.

Vol unme (

9))/

f or nul ae.

(100 * Coffee Weight (Q))
CARTRI DGE A Sanpl e Brew Vol une Cof f ee Wi ght

% Yield

* %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

% SS

In the exanpl es bel ow. BCPEB2604/000268
(%8S * Brew

10 Table 1
Bri x

21;9 Q 107. 5%5355 1 5941 D 2']_.;\ | 7‘102 1,7583 9;5 1.67 22.16
1. 3621 8—S9F+ 1+ 51861562261 9978265
1. 71 33EL 20.75 99497 83 & B9 57 4286 20 44481 g7 g 2204
6.5 1. 78 1 44 22483 12 10654 6 231 61 1 148451 A7 13 26.23
99.126 655 1.5%400285 19.15 6Bk 97. 022 6.5 1.5394. 29 21.50
19.|35 @5 101.%40%6%.5 1.51 k523 19@8 16 104543 6.5 24.90
1. 1.31 20. 9§ 79756&1-73197640 21. q% 18
7 9.4 . 81 24.19
100 88 D S L O30 2T T 9 TOLPT 6.5 6] T35 1
21.126 0—101- 51 6217274 699
CARTRLOEE B ar_@,ﬁ,? Brew \/n|6. e (3}-17 mff oa1 @ight 25.29
Brilx %®S % Yi @b.d3 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 8.5 2.37 1.899 24.77
AVERAGE 23.09

Performing a t-test statistical analysis on the above

data gives the following results:

Table

2

t-Test: Two-Sample Assuming Equal Variances

% Yield (Cartridge A)

% Yield (Cartridge B)

Mean 20.99 23.09
Variance 0.77 5.04
Observations 20 20
Pooled Variance 2.90
Hypothesized Mean Difference 0
df 38
t Stat -3.90
P(T<=t) one-tait 0.000188
t Critical one-tail 1.686
P(T<=t) two-tail 0.000376
t Critical two-tail 2.0244
Standard Deviation 0.876 2.245
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1 100.65 6.5 1.87 1.511 23.39 WD 2004/ 065256

PCT/ GB2004/ 000268 37 2 95.85 6.5 1.86 1.503 22.16 3
w@®8004/065256 1. 8 1. 456 22.04 4 92.43 6.5 2.3 1. SBEI/&82003/000268

5 100.26 6.5 1.72 1.394 21380 6 98.05 6.5 2.05 1.651

24.90 7 99.49 6.5 1.96 1.581 24.19 8 95.62 6.5 2.3

1.845 27.14 9 94.28 6.5 2.17 1.744 25.29 10 96. 13

6.5 1.72 1.394 20.62 11 96.86 6.5 1.81 1.464 21.82

12 94.03 6.5 2.2 1.767 25.56 13 96.28 6.5 1.78 1.441

21.34 14 95.85 6.5 1.95 1.573 23.19 15 95.36 6.5

1. 88 1.518 22.28 16 92.73 6 51.89 1.526 21.77 17 88

6.5 59 1,293 17.50 18 93. 6.5 2.08 1.674 24.08 19

1ooT§8 gnglysis shays E@aéotilezetoglﬁlﬁe@csf 2% yigdsl,
wh28n7 £quAVEBAGE %ﬁ@%&%&@%m %rathet %%trt% 3t i@l he

anaIyS|s on the above data gives the fol
prﬁesuttsnveﬁtiableszSngmeiucaﬁm@yS@&pterAS@mnﬁn@SEqua

cofBLRRREa KL gL b el S0 LSO LSt e
st3fdaPaobediydaibane€ 3.8 compared to 2.24%. Thls means
that beverages dispensed with the cartridges of the present
invention have a more repeatable and uniform strength. This
is preferred by consumers who like their drinks to taste the
gsame time after time and do not want arbitrary changes in
drink strength.

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

two/multi-stage moulding.
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Hypot hesi zed Mean Difference O df 38 t Stat -3.90
P(T<=t) one-tail 0.000188 t Critical one-tail 1.686

W@e406325¢ wo-tai |l 0.000376 t Critical two-tai PCRGB26D4/000268

St andard Devi ation 0.876 23245 WD 2004/ 065256

PCT/ GB2004/ 000268 38 The anal ysis shows that the
consi stency of %yield, which equates to brew
strength, for the cartridges of the present invention
is significantly better (at a 95% 5 confi dence | evel)
than the prior art cartridges, with a standard
devdpdipn. of 0.88% conpared to 2.24% This means that
beverages di spensed with the cartridges of the present
i nventi on have a nore repeatable and uniform strength.

Thi [ f d [ thei LNk
o Bt B0 o R TR Ve Rt v Shant

ar bitigeeyiehangesodn amd i ddsg roghdd Themmatkestahsieflly
the cartridges descri bed bfve may be. provided with a
bar?ier At VAT ot ThprBeRP L Rel? L FEs7LF anthe ?8%3@5@%
andécgrﬁ PPiSLAT & A0E 0 Q4 SEGORS aphPANEoHRBEEEBerelh at
The é?rler coating may al'so inprove the resistance to

| eakaget obn¢ henbevefaget hagirdredust feneii 8hi AdUREUS

cartridges. and/ aor reduce.the degr f achin
extm%%%'%l%%t?r€%$tﬂ%rE5}%9?d%%gn% e??%%g §ﬂ%cgu§§8ﬁf
adversehycatiest ihecheverage ongtkdi ggtisoudhmebiaum er

20 coating may be of a material selected fromthe
gr otlpreRgPEThe FRYyEHdR, 1 EVERREPYDEY of Rat et BFPFSed

23;§{£8é¥i%£eﬁP8&r£ﬁé.aﬁoﬁéége 8§¥ bgiappLbednhy -2 1east.

€r o chani snms i ncl udi ng ut not limted to
vapone depbsition, vacuum deposition,

A cartridge (1) as claimed in claim 1 wherein the flow
of the aqueous medium through the cartridge is

generally in a radially inward direction.

A cartridge (1) as claimed in claim 1 or claim 2
wherein the cartridge comprises a storage chamber (130;

134) containing the one or more beverage ingredients.

A cartridge (1) as claimed in claim 3 wherein the
storage chamber comprises at least one inlet (17; 36)

which is directed inwardly.

A cartridge (1) as claimed in any preceding claim

wherein the cartridge is disc-shaped.

A cartridge (1) as claimed in any preceding claim

wherein an inlet (121) for introduction of the aqueous
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pl asma coating, co-extrusion, in-nould |abelling and
25 two/ nmul ti-stage noul ding. WO 2004/ 065256

wEOMeE2804/ 000268 39 Cains: 1. A cartri dgeP¢1LB2004/000268

10.

11.

cont ai ni ng one or nore bevdpage ingredients (200) and
being fornmed from substantially 5 air- and

wat er -i nperneable materials, the cartridge conprising
or being adapted to have formed therein at |east one
inlet for the introduction of an aqueous nediuminto
the cartridge and at |east one outlet, characterised
in fbatufl ewcef thhecagueosgenedi Usrd@etihegugh tker a
cartridge is generally in an inward direction from

t heP8¥1PBEEY Bhethal ePrEsifAB-at | east, one outlet.

2. Acartridge (1) as clainmed in claim1 wherein the
flow 15 of the aqueous nedium through the cartridge

.is Ageaetaﬁdgeimla aadbahﬁmednmardnyipeetbdﬁngScLéim
cart (%% as c d i_n gha im1l or ,claim?2
whel ?ﬁ Re“B&r CPF §é npHF 588 T aCSTBFAGE ScRamber

(13@1rc§&fé§éht§8mtﬁbﬁhE81HthQWes@ba%ﬁ&%dbg%%ha&%e
ingredients. 4. A cartrldge 1g as clainmed in claim3

whefbPraghechambeagdleRanhas wpauyéélatlﬁéaswh@ﬁ@ln the
i nl 51 130w§?&se§h%cglhgagﬁE Cg%dth gydﬁ%%c%edAlnlets.
car as c ny prece c

mhereln the cartridge is disc- shaped 6 A cartridge
(1) as clained in any precedin

i m30 erei,n a
-i nl 8t CRESEIOBEEr (Lht REdGLRFBRY% gntﬁ a&&‘ugo%%m the

200 iQ@éZ%@yPQI/QE%QQQiQOQZﬁécté@ FRILY® bRkOorbhgally

car ge iS located at or near a
1nward1y directed.

A cartridge (1) as claimed in claim 7 or claim 8
wherein the cartridge comprises an opening (12) through
which the one or more beverage ingredients can be
filled into the storage chamber, the opening being
closed by a 1lid (5), wherein the 1lid is pierceable in
use to accommodate an inflow of an agueous medium into
the cartridge and the 1lid is pierceable in use to
accommodate an outflow of beverage formed from
interaction of the aqueous medium and the one or more

beverage ingredients in the storage chamber.

A cartridge (1) as claimed in any of claims 7 to 9
wherein the circumferential manifold (16) is located at

a periphery of the cartridge.

A cartridge (1) as claimed in any of claims 7 to 10
wherein the wall (13) comprises 3 to 40 openings (17;

36) .
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peri phery of the cartridge. 7. A cartridge (1) as
clainmed in any preceding claim 5 wherein the

W@ 20406526 f urt her conprises a circunferenti aPCT/GB2004/000268

12

13

14

15

16.

17.

mani fold (16) separated frdmthe storage chanber

(130; 134) by a wall (13), wherein the wall conprises
a plurality of inwardly directed inlets. 10 8. A
cartridge (1) as clained in claim7 wherein the
plurality of inwardly directed inlets are radially
inwardly directed. 9. A cartridge (1) as clained in
claim7 or claim8 15 wherein the cartridge conprises
an openi ng (12) through_ which the_one or nore

bever 888tFAgEEdi (8t 8scahapredf ip| edaint d 1t Whezedaghe wall
cha , i g hekn : d .aslid (5),
mhe?gsz f%@gfggggsangrgeggﬁghgﬁguégwfo3gédonnodate an
i nfl ow of an aqueous nmediuminto 20 the cartridge and

the_lid [s.pier bl e i e.to accommmpdate an,
out M 537 57 +Baberdde *FoPHBATFRonT PhEeRadti UReghifnghe wall
aqueekpriBesunsaned khesang @%eﬂﬁhgs hever age .

ingredients in the storage chamber. 25 {0. A cartridge
(1) as clained in any of clains 7 to 9 wherein the

cirgu a1 al ni_f.ol . I ated at . a
ber%pgég§gg§b?héE2aF ngaé%gélgﬁAgg rP?i&%glFf)lésto 13
cl awhedeiin aayhobpehangs (77t 0340 h38 wheteiss -ishe tiahlal
(13 congrises 3 to 40 openings (17; 36). WD

200278852560 PET/ E82802P0B0268 41 12. A cartridge (1)
as clainmed in claim11l wherein the wall (13)

conprises 3 to 5 openings (17; 36). 5 13. A cartridge
(1)Aacactaidegd i(d)ckai mlaimadeiai anvhefwallleimsodpr itoed 4

35 to 40.said openin 17; 36). 14. A.cartridge.(1
ae WlafRR HieoRG bR ek fonitpstlan 1RISY LRERY (2e)
in communication with the circumferential manifold

(16) .

A cartridge (1) asg claimed in claim 15 wherein the
inlet chamber (26) communicates with the
circumferential manifold (16) via one or more apertures

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

A cartridge (1) as claimed in any preceding claim
further comprising a filter (4) disposed between the
storage chamber (130; 134) and at least a part of an
undersurface of a top (11) of the cartridge, one or
more passages (57) being formed between the filter and
the top of the cartridge, which one or more passages
communicate with the outlet (122) whereby a beverage
flow path linking the inlet (121) to the outlet (122)
passes upwardly through the filter (4) into the one or

more passades.
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wherei n each opening (17; 36) has a cross-sectiona
10 area of 0.45 to 0.65 mR2. 15. A cartridge (1) as

wa@b@unoestsé n any of clainms 10 to 14 wherei n t hBCT/GB2004/000268

18

19

cartridge conprises an inld2 chanber (26) in

conmuni cation with the circunferential manifold 15
(16). 16. A cartridge (1) as clained in claim15
wherein the inlet chanber (26) communicates with the
circunferential manifold (16) via one or nore
apertures 20 (30) fornmed in a wall (27) of the inlet
chanmber. 17. A cartridge (1) as clained in any
preceding claim further conprising a filter (4)

.di #poset idosedi)t ke Srdmege iehae PIEERAL B 4L 3y

3}1 g e@gge{iﬁa &gg tc(ﬁ%fet rg.;ag%5 Jadensurd age (og%@fbtr&mnﬁéll) mg and

nor e ~passages el ng forne
betyeamidie rfdndear @Nd cdrhieirepl afn tamsadrly ivdgsy the

whi ch one or nore passages communjcate with the
outuEEY TERStherety Jaml@ewgr@éfgﬁéfr ﬁ%’%rﬁd}% me%k?lhfgl?%e"f
|meﬂe(%?#&#éq%he outlet (122) 30 passes upwardly

t hrough e er (4) into the one or nore passages.
WD 2004/ 065256 PCT/ GB2004/ 000268 42 18. A cartridge

0 2004/ 065256 | 1000268 42 rt
Cart g YTy | B B e () A ey

nenhsle d Ren@tty 0f NecGipaissanh] Y vddietde Spout ef43)
menber, the inner nenber defining the outlet of the
cardefiiggeg 1die Owake¥i dge (1) as clainmed in claimi18
wherein the inner nmenber (3) conprises a discharge
spout (43) 10 defining the outlet. 20. A cartridge

20 (1)a asardmideed (1) any q@raoesti ngp cley rerededens ¢heim

21.

22.

23.

24.

inlet and/or. outlet is gfvereqiegtais covered by a

wherein the inlet and/or ou
substantially air- and water-impermeable material prior

to the formation, in use, of the inlet and/or outlet in

the cartridge.

A cartridge (1) as claimed in any preceding claim
wherein the inlet and/or outlet is covered by a

substantially air- and water-impermeable laminate (5) .

A cartridge as claimed in any of claims 18 to 21
wherein the outer member (2) and/or inner member (3)

are formed from polypropylene.

A cartridge (1) as claimed in any of claims 18 to 22
wherein the outer member (2) and/or inner member (3) is

formed by injection moulding.

A plurality of cartridges (1), each cartridge as

claimed in any preceding claim, wherein the percentage



substantially air- and water-inperneable materia
prior 15 to the formation, in use, of the inlet and/or
wortass2se  the cartridge. 21. A cartridge (1)PEBEGB2004/000268
claimed in any preceding cl4dim wherein the inlet
and/or outlet is covered by a 20 substantially air-
and water-inperneable lamnate (5). 22. A cartridge
as clainmed in any of clains 18 to 21 wherein the
outer nenber (2) and/or inner nmenber (3) are formed
from pol ypropyl ene. 25 23. A cartridge (1) as clained
I n ghgldf of| ahesbi8etrag22profiaredn ficher @liee bnRe e more
(2).and/or inner nmenber (3) is fornmed by injection i
mou 8Vﬁ§a9§olﬁﬂreﬂlﬁpﬁr‘saFPP{raéfleéallflr C8§esagrhridgsen is
carkbhdggrasac ehaiAedihniapy pLaasdhngechiakn,aher ein
t he percentage WO 2004/ 065256 PCT/ GB2004/ 000268 43
yi el d of the beverage produced fromthe one or nore
beverage ingredients contained in the cartridges is
consistent to within 1.0 standard devi ati ons.



