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WD 2004/ 065257 PCT/ GB2004/ 000273 1 CARTRI DGE FOR THE
PREPARATI ON OF BEVERAGES The present invention relates

WO 000a/068261 ri dge for the preparation of bever aperGaR@A/000273
in particular, to sealed 5 tartridges 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 _exanphgrpeALh! hYH°sue! pRRRRNARSORODE LR REAGES
corrpact (S (1

cof fee preparation machi nes which are generally
terned "espresso” machines._  In the production of

cof Fe¥ FTREM e i ifardt i Ut Sreichi el T el ¢t rEr the
predrtd as isr Rlasedddy ardd, brewh g chanber @hdsboteq

water is passed though the cartridge at relatively
cayitghigaress slriesh adrerfaymaktieot i supstmnt ablmtétr- and
of constituents fr.omthe ground coffee to r oduce
v TR ARSI ANt e TR Hocon et dire
irafredl eSS Wer afhgnRaseirdtiash X ddeRigedhe 20
preparati on machines of the type described have to

dat & ¥ BREQWRIY RegierdiqROSGhde ctmpbriitarage
]&%%I@ﬁg ine, ' tihe Maiar; U d: ; t
PI56 “ab erzjtrgelvfnl st aem hlgP Jﬁ%ﬁhpr essiar%gfjlﬁ@héeawé
PaMBRHE87 81t hesaenp 1 desortihiethes car teamgel doredinenibng
reparation of. beverages ich operates at a pressure
B P A ahie - R 02 10 e FELEAH Cottee
priefraGaldd intge iirfe A& N A HOrgdise 4 1N A REOMRER I spresso”

preparation mnmachine for the commercial or industria
maeias -and 1 $he gradusdipregfersiiiee Heney thrge

oSS D LIPS0 (el EAIARP (01ol g 1p o
briesniercaghguieparatd drothmactiare sy esidddleudin the cartridge
at relatively high pressures, thereby extracting the
aromatic coffee constituents from the ground coffee to
produce the coffee beverage. Typically, such machines
operate at a pressure of greater than 6 x 10° Pa. The
preparation machines of the type described have to date been
relatively expensive sgince componenﬁs of the machine, such
as the water pumps and seals, must be able to withstand the
high pressures.

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

cartridges and beverage preparation machine are suitable, in
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WD 2004/ 065257 PCT/ GB2004/ 000273 2 particul ar, for
the donestic market in terns of cost, performnce and
wo edod@abi2bity. I n typical known beverage cartri BQESBRGV/000273
inlet and outlet of the beverage cartridges are
formed on opposite 5 sides of the cartridge. This has
t he di sadvantage that the beverage preparation
machi ne used to dispense the cartridges normally
requires a conplicated nmechani cal arrangenent for
noving inlet and outlet piercers into engagenent with
: ri ite directions. |n addition,
B e T N ¥
pectessaioe amderél hgbahttyw t hdrawi ng t he bever age

cartridge fromthe beverage preparation machine. In
vmﬁ%o‘g&%l%agqe]%?%eb%‘é‘???%g%a STipgeYi Hed Wherki And
olitTRett Nb et ROd. oW L 8be a8 &£ PLABLS 00L& NESSANE o581 9600 ite

the cartridge. However, this Tartridge can be prone 15
sided| e kdee oirtheddeal et Tipli eres stlse ndesadreynicape achat the

' V. beverage_i.ngredi ents. Accordi ngl t he .
b%%ées%%% 5 %%%]f?%lr}orﬁr R au%%é tF¢ d‘éjesp%%%% aﬁﬁ? ng*bhetdges
n@fmallle beyel bge i NgoRsl £ Se@nteHGANDcADr fBfandémdht for

supstantjally air- and water-inperneable materials,

MYFEPDO TRt rd RGO det ¢ hi PLEC T Dr HyeR crmbBrIeRht B i nghe
cd e Q% Of oSS DEVEL a8E-d AU SO eME,5 ARd @ sni f10l dJ'hnlet

chanber, the <cartridge conprising an opening throug
anvhi @it tdie mheroers nore dHeverageedagrec ent Socambderting and

filled into .the st mper, th i bei
iR TS PR E 11 s T e G PoATe
prdiea i 4ol eh eharber 1angb @ sesong @%é&@the Oc\.@f&ﬁ’i'di%e is

the storage chanber, wherein the first portion of t
PrgEded gihereidb| @i ninket tandcrdntidaaee afoimdd own ofhe same

o0, RS TEGURL M9 Rl sharhete A U v one
tdhelerdgea S f arlredidramp dsract | Omaf e, agheoas:
dfgggéfyzgﬁétgg%égg%éningredients.

Accordingly, the present invention provides a cartridge
containing one or more beverage ingredients and being formed
from substantially air- and water-impermeable materials, the
cartridge defining a storage chamber containing the one or
more beverage ingredients and a manifold chamber, the
cartridge comprising an opening through which the one or
more beverage ingredients can be filled into the storage
chamber, the opening being closed by a 1lid having a first

portion overlying the manifold chamber and a second portion

. overlying the storage chamber, wherein the first portion of

the 1lid is pierceable in use to accommodate an inflow of an
agueous medium into the manifold chamber 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.
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nore beverage ingredients in the storage chanber. WO
2004/ 065257 PCT/ GB2004/ 000273 3 It will be understood

WO batt/06325T1 he term "cartridge” as used herei n PET/GBaIL/000273
any package, container, sachet or receptacle which
contai ns one or nore beverage ingredients in the
manner described. The cartridge may be rigid, sem- 5
rigid or flexible. The cartridge of the present
i nvention contains one or nore beverage ingredients
suitable for the formation of a beverage product. The

beverage 1 odUGin IBYs % g ftafa e cORg of f =’ as

tea, chocol ate or a-dairy-based "beverage 10 |n g
usfqg fherpia lﬁeméﬁageeinxypahkagaslngnﬁﬁaqﬁmmks&nhet or

réﬂ%ﬁgg?lé ﬁg% as%gifrggiﬂﬁid The beésr%%§1lngfedle féhts

irartheg meune @ﬁé&&bé&aﬁﬁé@ameedﬂa@hQ@'laitgﬁlcﬁn%eml—
saoup, liquid mlk- based beverages and concentrated
r 4 ﬁiﬁé& 1f5 The cartridge of the present

| nVeild QB S 13vaageQus, - i fhat, Jhe i l%\r%o%%qhse one or

outfl ow of bevérage fromthe cartridge Is
moggneyiedeget Hatgriesl itemtaughuittladlle dor Thies faltnemsi drorof a
out | et plercers

| er _co truct| n of the inlet an
be%’fe%gbe\?glp pr erﬁ‘nea SO RECh Pﬁé’dﬂ"t?%bg‘at)’s QF 20 ample,
onehe fc @btfrfle@g e £$lal)C @ HRI aRicC bgehS IR Y-8 ULV ifiasd
common plane. In addition, the overall height of the

ingd\ier Bge "B Epar AhicoMevaEiicee imayend ensduced Sengovidered,
grbﬁnﬁOtleQSC%%%%ﬁyoEola ovide &E%r%l%%r%gfgafgggéélents may

associ ate oW pi p€s Hoth above a
becanspildgée Accesdubde25 ER&@pﬂeandnwﬂhH@r&Wa@heand ground
rtridge _fromthe vera preparatlon machi_ne i s
co%??S iﬁ% gvgﬁasiﬁeg ﬁﬁéﬁ@ﬁt@n n&€Y Py o lfguid milk-

bapesi beoBedgahoyaqt B%n%eht&h%e £AL,3¢ jadvantageously,
t he cartrlgge of the present |nvent|oH provi des a

mani'hel gaghaiBee pht 6hehprhsehe aguentsomedisumdvantageous

in that the inflow and outflow of beverage from the
cartridge is from the same side, that is through the 1lid.
This allows for a simpler construction of the inlet and
outlet piercers of a beverage preparation machine to be used
with the cartridge since both piercers may be provided on a
common plane. In addition, the overall height of the
beverage preparation machine may be reduced since it is not
necessary to provide piercing means and their associated
flow pipes both above and below the cartridge. Access to
insert and withdraw the cartridge from the beverage
preparation machine is also improved since fewer components
need to be positioned above the cartridge. Also
advantageously, the cartridge of the present invention
provides a manifold chamber into which the aqueous medium,
such as water, is introduced in use. The manifold chamber

is separated from the storage chamber which contains the
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chanber s separated fromthe storage chanber which
W@ omiasi2s7 t he WO 2004/ 065257 PCT/ GB2004/ 00027 3PCHGB2004/000273
beverage ingredients. Thus 4o0iling of the inlet
pi ercer of the beverage preparation nmachine is
prevented since the inlet piercer does not directly
contact the beverage ingredients. Further, the
mani fol d chanber inproves the 5 circulation of the
water within the cartridge and i nproves the evenness
be@ér%%g ihgfégi?ﬁgg.MH@ﬁﬁslQB?l%Hg éErQHthﬁﬁgt E&QE@Q? of
chanber. This leads to an 1 ncreased consistency in
theikédefagm phepbeveiagemgahi nedyjesprrefheedbkyncehehe
._cartridge further conprises_a discharge 10 chanber
il R PECEY elPSr P & FRFFAY poPRFORE of "ENBSTFE=Skhi ch
in%ﬁe@i@ﬁﬁgabfﬁrtﬁeﬁﬁetﬁ@ Re60rPPdatBatiBer OuthbL-8%e8f the
_beverage fornmed frominteraction of the aqueous medi um
cippgdlathenopt orenvrecheverhye thgredrenidgenanfeimproves
th8 QU888 shagpely F¥f£$r§2|Xhet?gtgisggéégengh?ﬂggﬁgh the
conprises a di Scharge Spout. "Pre erab?y, e
stonagéotdagbanberhhadléhdsstor ageinchanbed aoasibvetded in

by _a_partition conprising one or nore apertures. The
Ylﬁ%@rfg?@st%?eb%Y%E ¢ o°Pf BYeHFSPassage of the one or

mor 8- DENLEBOE, | PGE egh BPESabE OPLE PR 5t 05APL: ShaTRes: 20harge
into the mani fol d chanber. Since the beverage

chimgeedients 1isapverlpassbyhaoulghrd heoapértupfsthhelid
mani fol d. chanber is  kept _free of bevera

wn {481 RhFEetRRLe FantSe: Fia RRRPTPa EhanBsr OHF £ eHsPE

bepariyal Fyrmsdr £ oomdsnt 8€a6t 06A06F CHRDEFuebisOREdium and
enbodi nent, the 25 manifold chanber substantially

theneie cPEsPRe Reveayes chagbedienypi tal et peoradrf ehamber.

ChePRELSAUE tAe o RabE LS le SLa0EcE B Rk chorse
spalt . of an interface between the manifold

Preferably, the manifold chamber and the storage
chamber are divided by a partition comprising one or more
apertures. The apertures are sized to prevent passage of the
one or more beverage ingredients from the storage chamber
into the manifold chamber. Since the beverage ingredients
cannot pass through the apertures the manifold chamber is
kept free of beverage ingredients.

Preferably the manifold chamber at least partially
surrounds the storage chamber. In one embodiment, the
manifold chamber substantially encircles the storage
chamber. Typically the manifold chamber substantially
encircles the storage chamber and the apertures are provided

along substantially all of an interface between the manifold

chamber and the storage chamber.
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chanber and the storage chanber. WO 2004/ 065257

PCT/ GB2004/ 000273 5 Preferably the apertures have a
wovaiie2f7 bet ween 0.25 and 0. 35 nm and a | engediT/6B2004/000273

between 1.4 and 1.8 nm Tydyically between 20 and 40

apertures are provided. Preferably, the manifold

chanber conprises an inlet 5 portion into which the

aqueous nmediumis introduced, wherein the inlet

portion comunicates with the remai nder of the

mani fol d chanber via one or nore openings. Preferably,

the Prie@e%ta tl:ih‘én glpt%rnlcg:'ugfelg @favep raef ro%tﬂ Hr tﬂéecween 0.25

storage chanber an scharge 10 chanber are
andi \0i.@¢&d noy saml iandenagtniodr bethedamnierd rerber. arayn.
canpri.se.one or re apertures. In one enbodinent, the
T L et Corpr PEGh I FREEPHES sy e acthge of

t he aREabIRD! € HREVRMAGR IANMRHRH Tdimddie 51 arags:
chanber into the discharge chanber while

PoFEdSIEdEd 1 isks $8ge asliethe TR dieve gy d ntraddadugierein
q P AL h

cH SO BUT or, Rl o JeP AT [ Rl T e

matnhief olau icdraninerb eri aaoen dra mpetd el mefs .t Ifredartakldge the

. and the Ilid ,isC%%jgid to the inner nenber at or near
103 Sle TS 161 t4fe PF YA dge. The 1id may be joined to

a dipsehang®1huniele @horde iMRGLSTEERRS +HY efieiahinge

the outer nenber has a greater rigidity than the Id,
chipjmidlear @lyley ditigleldodat iaon ighey ergibey ofThehd dray tugmiEsy: may

accanmpdat e the ianOM/%nd out flow_ is such,.t hat .
comprise oIle &r moere aiper uhres. I]t one e odd.ment the inner
aquéeous ~ medirum passirng through 't hé cartridge nmoves

meg®Rer aldmpriigawansdify Iftkemtich el i ddiryeoud athe A0 or
preferably, the cartridge is shaped such that the
MoZ@U ESYE LG dRIFesdes tch faagh thife sHBiRdife C1raHSeT iy the

discharge chamber while accommodating passage of the
beverage therethrough.

Advantageously, the lid is joined to the outer member
and the inner member. Typically, the 1lid is joined to the
outer member around a periphery of the cartridge and the 1lid
is joined to the inner member at or near a centre of the
cartridge. The 1lid may be joined to a discharge funnel of
the inner member.

Preferably, the outer member has a greater rigidity
than the lid.

Preferably, the location of piercing of the 1lid to
accommodate the inflow and outflow is such that aqueous
medium passing through the cartridge moves generally
inwardly from the inlet to the outlet.

Also preferably, the cartridge is shaped such that the
agueous medium passes through the storage chamber in a

generally upwards direction.
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30 generally upwards direction. WD 2004/ 065257

PCT/ GB2004/ 000273 6 The present invention al so
w@eanioses7 a plurality of cartridges, each careCi/G8e00a500273

above, wherein the percentage vyield of the beverage

produced fromthe one or nore beverage ingredients

contained in the cartridges is consistent to 5 within

1.0 standard devi ations. The present invention also

provi des a nethod of use of a cartridge as descri bed

above wherein the cartridge is displaced relative to

one -/, & sHiaty Jargi %ﬂﬁgp ' t.
t he iﬁ g?rto, aﬁ' 5%% é?*??%ﬁ% t (3€ﬁ§%£h r##%i%fﬁ%ﬁqgn
cairg radigast, ageais darttthialgen e mpldvd e dvhepiegincitige percentage

. ani sm be utilise j is not required to. be
VTR B s B W e F o SRR SiHce e rage
1 TiRirIGich el BNl & rstald ¢ tUMIR Y 66 SO ra i RNt o

of the cartridge and the piercing el enents nmay be

wikdireved BSanebuid ideydiatiionsr-oved performance and | ess
Splashl 00 S , AGHIONS STRA Who AL LB Alod Ne of
out fTow, e present invention*also provides a
a canrttriidge aeomtcddditgdord e Mleadiey altRgedmgrieleents
fromsubstantially air- and

.and being forned ,
dj\ﬁ&ﬁéfﬁ SIS b sS éFs N9 Re St?@%rﬁlﬁr&délg elements
irdefddeing A rehalele GONlRl BRI e ARa L ARE heverage
ingredients, the cartridge further conprising a 1id,
caghe idget.r Tdge bei mgiveorrkiopoued isudhathat stieplliifd 6ds
.pLer.ceabl e.in.use when the.cartrjdge i.s.in _an .
PREESE LI EEL (IR 0F £ TSSOl Bt Rt Ao eg to
beoutfthiewlak edn o5 A S aMadivied .t af eidnia ikeVerAgRe the

frominteraction of the aqueous nedium and_the one or
PifpFé "o PdLEGE IS GrEdiStRtd G B MOFE FFeee alignment of the

caéqﬁatg%g sols leYre Ql%ﬂaq&{gg %gfeg!enr&%si kgi@r%n géglfiﬁ&gvfafo f

cartri ring -use al or an o
reshé tiaguéous mpedivedt derdoginanle eardt liedge splistshing of the
aq%%ghgc%gb%um, particularly at the outflow.

The present invention also provides a cartridge
containing one or more beverage ingredients and being formed
from substantially air- and water-impermeable materials, the
cartridge defining a chamber containing the one or more
beverage ingredients, the cartridge further comprising a
lid, the cartridge being configured such that the 1id is
pierceable in use when the cartridge is in an horizontal
orientation to accommodate both inflow and outflow of an
aqueous medium to form a beverage from interaction of the
aqueous medium and the one or more beverage ingredients in
the chamber. Advantageously, the horizontal positioning of
the cartridge during use allows for an optimised flow of the
aqueous medium through the cartridge. With vertically

orientated cartridges the water or other agueous medium

flows quickly under the influence of gravity and may thus
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30 orientated cartridges the water or other aqueous

medi um flows quickly under the influence of gravity
w@pa41068251T hus WO 2004/ 065257 PCT/ GB2004/ 00027 3PCT/GB2004/000273

by- pass portions of the beverage ingredients. Wth a

horizontally orientated cartridge this problem can be

avoi ded, in particular by arranging for an upward

el ement of flow between the inlet and outl et

positions. 5 Preferably, the inflow of aqueous nedi um

isinto a flrst chanber and the outflow of beverage

b
byrr?nalfsr?sgl@& er. 'I%con%eechar%}e&w Wh £ 9

hqusaﬂmaglél}chwmtaﬂ%sdafc&rm:;dga tmtsnrgazgﬂobsharmﬁ be

on ni.n n nore beverage 10 ingredients i
e d O e B T T R o SIS = Chasrent oF
£ 10wl Beltavetirs ahia gign ichanded . odﬂé&%é&d%é‘g

description the ternms "upper” an | ower” and
equiRraf@itad a1 I1thse dnfeldw @fd@éﬁlficbts tmﬁedurrm:eﬁ i onz a
£ t I f The 15 terns
P HNLAG Sl ST A0 8 WNEILLED, NP d B
chamterrst aick tiol reef efhatrmbetmena;/arﬁer |adg@r(j£ﬂ‘olai h&amber. The

C nent |n|ts normal orientation for insertion
s Crﬂ'}ﬁio FY % Fark SR nds ihaeRatt Ry, 2

I%@%n%}%b%s?c %Qﬁ%lrfl Qg t@?&a@:lee'of rt‘nd:fég%'&féaéé]
part| cul ar, "upper” and ™l ower" 20 refer,

ingsgdeniteells nupwislest iwhe.hosist isspmmar diram e i f01a
h{ 0.2 Lop sWiace, b 11 ofé: %gr],b%‘}r.t ridge. In addition, e

t s inner: and equival ents w |

usednt ahedmmdm@eierwzatﬁtqr@ai tReSitd o0 NGuifer” and
features of the _invention. The terns "inner" and

" Loygrer Angh §BGIAMETER $id5 dfonseche UstRERtRR the
rerl%fte_LrontaQ l:p@satt'l\b%lg%s'c}f (frésat'ﬁe@%% Gad 498 % . The

ot her conponents) ng, respectively, nearer or
tefrpst h‘@ppfemﬂmaaldcéﬁim@rdr amg) eguawiad eXitef sthreilchrder i dge
un%er%% %%Jr% onent%e cartridge (or other components)

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

Embodiments of the present invention will now be
described, by way of example only, with reference to the

accompanying drawings, in which:
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Enbodi ments of the present invention will now be 30
descri bed, by way of exanple only, with reference to
W0 b@4/06826Dpanyi ng drawi ngs, in which: WO 2004POBEB3M4/000273
PCT/ GB2004/ 000273 8 Figure8 1l is cross-sectional
draw ng of an outer nenber of first and second
enbodi nents of cartridge according to the present
invention; Figure 2 is a cross-sectional drawing of a
detail of 5 the outer nenber of Figure 1 showi ng an
inwardly directed cylindrical extension; Figure 3 is
ac -sectian r.aw .of etall of - the outer
A e S T e s
ofpénspecthdeseondfl rabvabavatefl ofheatuireétigel @ caemdghot o
[ ure. 5 is a perspective view from above of

Figure 1. Fi

th?hgr88?§F 1ﬁ§ﬁﬁ5ﬁ°8ﬁ Figure 1 in an inverted
or i engakkon; 1K QUERCBsl8cBrPLAR1VHEWE HEMEPAYBeRh 11N £
outer nmenber of Figure 1; 15 Figure 7 i's a

ther oyseseveinbaal odr Awgngeof ahoiwnngr annenmperddfy theected

Lrst.enbodi pent .of cartridge; Figure 8 is a
Cy%épéﬁég?lvgxgggﬁﬁPP0n1above of the inner nmenber of
Fi grigu¥e Bi gure Brbssaspecspasti Meavwiay brom abewe 10bf
the inner 20 nenber of Figure 7 in an_inverted
thgr PEREAL PBHYSE §hir E190YPs LasBPYANY 8wSEPEm above of

thepigneL geyher foBLOYEGe i ELIREmliphTe
crossgsectionalédPgmfﬁg g ?hglg#rs%gmeégggfwggttg outer
mewbetrr pgBignranlassenbl ed condition; 25 Figure 12 is a

cross-sectponal drawing of an inner. nmenper of th
S eCER AN noat Buft PaF SBAFEATgEL oM G5PB T30ve gt the outer

mefb8gSosepifapal 1diawaAgiglcardat 8bheftation;

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

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

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

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

Figure 10 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;
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the i nner menber of Figure 12 showi ng an aperture;
Figure 14 is a perspective view from above of the

WO p0ve065230 nenber of Figure 12; WO 2004/ 065257PCT/GB2004/000273
PCT/ GB2004/ 000273 9 Figure® 15 is a perspective view
from above of the inner nenber of Figure 12 in an
inverted orientation; Figure 16 is another
cross-sectional drawing of the inner nenber of Figure
12; 5 Figure 17 is a cross-sectional draw ng of
another detail of the inner nmenber of Figure 12
showi.ng an_air.

[ Fi I S_.a cross-sectional .
dr af-HG<6f 115héssgcgﬁagpgﬁgééﬁen¥ﬁtew £ty oé@eolfn%glr? Tnes
mefdeenblrecigapdi thoan 46 Eh@@&%eb9ok§e&t@$&o&§0tlOna
draw ng of an outer nenber of third and fourth

enb&direst 4 Sofi scanpEhage caoesr g iosalt Reapiaget the
in(%l@%agﬁ%*ﬂ%%‘r Or115g&;.r gu%g h$.a cross-sectional drawi ng of a

ter mekber of Figure 19 showi ng an
| nmnd;h;tedllnedbed cibseylsiendrionall extensigow;t lélrgxipheer
pl an_ vi ewfroma ove of the outer
delglaé&r €f1§heF|l§‘tﬁlte€ FSMPETY O%eﬁ%@élgtel \}g \??@Wlﬁgoﬁnaﬁd\?e
in@ktt.he outer nenber of Figure 19; 20 Figure 23 is a
perspectlve vi ew from above of the outer nenber of
Fi gfigur® 18 as |an¢éi‘|0t8§d S@tqtémﬂ@th GraviinguioE Fhg gegond

e R S Ra ks P L P g2 OB o
Vi ewibie above efroske suermarormsn‘mﬂrawm@ @ff firg une 34 member
Figure 26 is a cross-sectional draw n et ai
oft @ lirkh @Ik pHE o PTECGHIE A SHowdtd ahﬁiqen at%ﬂrﬁﬁdng to
th%pgﬁ%sent invention;

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

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

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

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

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

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

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

Figure 27 is a perspective view from above of the inner

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

i nner 30 nenber of Figure 24; WD 2004/ 065257
wWEAAGE2804/ 000273 10 Figure 28 is a perspect PUBGBR@4/000273

from above of the inner mafber of Figure 24 in an

inverted orientation; Figure 29 is a cross-sectional

drawi ng of the third enbodinent of cartridge in an

assenbl ed condition; 5 Figure 30 is a cross-sectional

drawi ng of an inner nenber of the fourth enbodi nent

of cartridge; Figure 31 is a plan view from above of

the d. r%rb.e f..Fiqure 30; .Fi e 32.is a .

per SE"pl Ve viles\r/vaf %Cﬁ’ﬁ@ g%ocvtelvoef VflheéAg inner a%verreor%etrh%flnner
mefribgiyr e BE1dugurat 3% i arpersRel tdMent 8 i ,om above

of the inner nenber of Figure 3Q in an inverted

ori EntBTOIE® R 7P $ EBEE- SEAWIgHalC T g iord
enfdRy o Ior quadingpl 6f Larddddan dd ahpssap) ed

condition; 15 Figure.35'is a front perspective View of
a béViaguge 3 Qrispar atricss rescti imensdc coradiingy taf tare inner

resent_.invention; Figure 36 is a front. perspective
me\en}beeﬁ St ttﬁ%e %Oc q_ﬁ]e eérfbgﬁlgﬁ'fﬁ’g: é%f W2 it r | dge head
in anippen Posid Ol guldy Fhdn abdwralo PalrEPeGindte member

vi ew of the machine of 20 Figure 35 with sone parts
ofoMitet® 3 clarity; Figure 38 is another rear

SOMe parts ojr/ﬁlteé’tNgd %ey}%(ﬁdﬁﬁ{gysﬂ% gél?rogyfgmﬁ% \345 he innex
mepdrespedt iRiggurieeBof the cartridge head of the nachine

of Fj.gure 35 with sone parts omtted for 25 clarity; .
Fi gﬁlﬁ%‘%— i afoth&EIFERG S Vd oW e Bt Y &t ilifgelnner

mefteRd ff tHhguumRChiong Ofa g8 3% Wik 3P pArt s
on]%&zgu;?54 is a cross-sectional drawing of the fourth
embodiment of cartridge in an assembled condition;

Figure 35 is a front perspective view of a beverage
preparation machine according to the present invention;

Figure 36 is a front perspective view of the machine of
Figure 35 with a cartridge head in an open position;

Figure 37 is a rear perspective view of the machine of
Figure 35 with some parts omitted for clarity;

Figure 38 is another rear perspective view of the
machine of Figure 35 with some parts omitted for clarity;

Figure 39 is a perspective view of the cartridge head
of the machine of Figure 35 with some parts omitted for
clarity;

Figure 40 is another perspective view of the cartridge
head of the machine of Figure 35 with some parts omitted for
clarity;

Figure 41 is a cross-sectional view of the cartridge

head in a closed position;
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clarity; Figure 41 is a cross-sectional view of the

cartridge 30 head in a closed position; WO
wQoe4nNee5257 PCT/ GB2004/ 000273 11 Figure 42 i BCEHGB2004/000273

cross-sectional view of thdlcartridge head in an open

position; Figure 43 is a schematic |ayout of the

machi ne of Figure 35; 5 Figure 44a and 44b are

schematic | ayouts of first and second code

recognition neans for the machine of Figure 35; and

Figure 45 is a plan view of a beverage of the present

i nvention conprising a barcode. 10 As shown in Figure

11, Fieeard?i o9e? 1CHPSE hecprent viavenfi be cartridge

h%%%géfj%ﬁa§§§£r$§§§t98n°Uter member 2, an inner

am nate’ 5. The outer nenber 2, inner
mentergude angl ianhnatkeebaate bsgeubl efl tbefoanhihe of
cartridge 1 which 15 has an interior 120 for
Fidmt%iti hg one or nore beverage ingredients, an inl et

121, ppupiith £f A3 amd arbeyeragecitovaypath bEnkingr and
the infet 121 to the outlet 122 and which passes

setprdgtrdher¢peanri bion 2ocarrhel o1l lie 1pachige ot | Bigure 35;

122 are initially sealed by the lamnate 5 and are

opened in 20 use by piercing or cutting of the

| am nedners. 4 Thes bevel ageviél o pat bevsrdgéi n€dthy present
_spatial inter-relationshi ps_between the outer nenber
inventien GRIADEFSINANY PARTAAte 5 as di scussed bel ow.

O her conponents may optionally be included in the

cartridge 1, such as a filter 4, as wll be described

25 fAs téeowhelowiguterst, verei onrofidaet ti dfethevhrenent

i%%%% gén%5%%é%§ff%hé8$pgf§§§r£gqgu€g£p&é%éeLSZ?hgﬁmiﬁﬂer
member 3 and a laminate 5. The outer member 2, inner member
3 and laminate 5 are assembled to form the cartridge 1 which
has an interior 120 for containing one or more beverage
ingredients, an inlet 121, an outlet 122 and a beverage flow
path linking the inlet 121 to the outlet 122 and which
passes through the interior 120. The inlet 121 and outlet
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 11l. The
first version of the cartridge 1 is particularly designed
for use in digpensing filtered products such as roast and
ground coffee or leaf tea. However, this version of the

cartridge 1 and the other versions described below may be
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first version of the cartridge 1 is particularly

designed for use in dispensing filtered products such
wa@sgomoers7 and 30 ground coffee or |eaf tea. HORET/EB2004/000273

this version of the cartrildge 1 and the other

ver si ons descri bed bel ow may be WO 2004/ 065257

PCT/ GB2004/ 000273 12 used with ot her products such as

chocol ate, coffee, tea, sweeteners, cordials,

flavourings, alcoholic beverages, flavoured mlk,

fruit juices, squashes, sauces and desserts. As can be

seen fromFigure 5, the overall shape_of

t he
uggft FiBgeCtnfy BEHQPSFFySEFPcaﬁthEFOHPEEJsﬁﬁﬁé&emﬁFﬁa'

s&esteﬂéﬁgetéareia&ee ﬁéabgtggﬁg; bgh pIRSh 9B bGarbbY¥s,
greater than its héight. A majfor axis X passes

fﬁhvoughdtmelkenfrelbfjuheesousquaﬁbﬁbersagcshoandldessertS-

Flgu Typi cal the ver al meter o out er
Tonf SapcbB,Saey sk BEPRes ot BOCPErFInd| gReSPeSE the
céétﬂmuggnn Iypg@abkmlugecy@bumarobrta@sccahbpedgalih the
when assenbled is 30.2 ml 20% The outer menber

dgamecar| 9fcbhpr Fassradaewt- @ﬁaaadslgﬁéﬁpC§GtHav9ﬁ@a§er than
ggrﬁgggggnuéaﬁa Ela%§s & ﬁ%%égg Eﬁgoééh @HQ @?n@?@nof the

ott amﬂa of e outer nmber
oshalkl aembert he shpwmlluoﬁmgned o TypldaéﬁgtEheabvehell

bottom 1 | f fl f |
“3anes GE' 5hE oL 0OPEBoF, B endicPotBUSEBp F 6o

ob@%a@@eﬁe@?hﬁoﬁblgG The r3arnuirgpivah b v18nangothesedr the
bottom 11 together define a receptac?e havi ng an

canteifge 34wh2o Ashembd®di Avardl§ Wireéféd cylindrica
eXteﬁ IOnu%grl%emB§9V5A§gneQaEE§ & ﬁégg Lap 1%0 n%hgged
e early s

on t maj or ~axl's OWn i N
saeluheocnbvmdglaabuenéananﬁnlai8wammpnesea alsbeﬂpEGp 11
profile havingtflrst second and third portions 19

and aRJOPED PRELPMy 4R pdPEi BAATSERE PEgRPe SUEFFCliERPeT 2 is
shhhBdribcakneTheseqoRePaLEl0R20nES s bpeter 68Nkal bottom

I'n shape and is inwardly tapered. The third portion

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

traverses from the top 11 to the closed lower face 31 of the
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21 is another right circular cylinder and is closed

off by a |ower face 31. The dianeter of the first,
wa@ewana28nd third portion 19, 20 and 21 i ncr eP€nGRRI0Y/000273

decreases such that the 3018i aneter of the cylindrica

extensi on 18 decreases as one traverses fromthe top

11 to the closed | ower face 31 of the WD 2004/ 065257

PCT/ GB2004/ 000273 13 cylindrical extension 18." A

general ly horizontal shoulder 32 is formed on the

cylindrical extension 18 at the junction between the

cond and i r.d. .partipns 20 and ... An outwardly

Cre%%%%%f%%‘f%%trgng é“?s #%ﬁ%%ﬁ?ﬁ%i ¥m§O¥%%§ﬁ%§H|ﬁgﬁﬁé der

32 toovwrrmieed ke hotd apllihddihe: owWvedrtl Aon exd enditige junction
shoul der 33 forns a secondary wall 15 co-axial wth :

betesh e rssrand s dbsrd PUetins &P @bl &y - track
for rﬂm%@mlfyoleqcﬁle@l@igﬁmdf@eﬁ%fsomdsarffofq@é& 42 the

and the annular wall 13.” The manifold 16 passes
orepumentdey 20 toiwesdd ertendwtdfont H .outre menbeard@ly A

eries of slots 17 e provided in the nul ar wal |,
NGRS I e o T ot 2 £ T POt e aey 2xial
wildlwiid cemRi:Cald1an etawer the ddmnd Al akfnand- thesck
interior 34 of the outer nenber 2. As shown in Figure
formimes & meist £PA & grfprliederaasy thhealsesiqndann weslk Wb and the

a2 |y 53 mRetpean: A4 and 40 OS8Rl RiYI ded.

I'n the enbodi nent shown irty-seven sl are
cipraanmtlectnogendr aley cadr spaded @r.oncGdhies of slots 17

circunf.erence of the nifold 16. _-The slots 17 are
A1y ar&%{eﬁq Bét we¥n 3P Lt VB l8  IMmlisySlengity the manifold

16TYR GAldW deh@alsengidh 10fq 8 itk MBERen the
representing 10% of the overall height of the outer
mapdifisdid 1%, aTide biedtimtefr isac 3 4sladt tihe Isetheeemednts ghd As
5. . I¥£j ally, the.w dth of each slat .is O.%{ ,
SHE AT Ble ool oY 1Y SR i o kg e i
ther ewenil atrherahiavenage BdigeedizentaPassigieptene! panghied.
into the manifold 16 either 25 during storage or in
In,&de 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

2. The cylindrical wall 27 has a closed upper face 28 which
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An inlet chanber 26 is forned in the outer nmenber 2 at

the periphery of the outer nenber 2. A cylindrica
wovados/0g&257 i s provi ded, as nost clearly shown i PCFGH08/000273

5, which defines the inlet1¢hanber 26 wthin, and

partitions the 30 inlet chanber 26 from the interior

34 of the outer nenber 2. The cylindrical wall 27 has

a cl osed upper face 28 which WD 2004/ 065257

PCT/ GB2004/ 000273 14 is forned on a plane

perpendlcular to the maj or axis X and an open | ower

lse@q)rgn%dc er)_ r?]net ﬁgngldk_{%ttom %2 %fh thg51 O%uter % and

menber conmmuni ca thé

ann@@efnoll@bw]a& ‘etnal wo cel-pland® &3 thhawe uo@tlElogur:La bf &he
Al ternatively, between one and four slots may be used

OULST BEHIGH Cat & 'Sefesh Fﬁémﬁﬁﬁ'ﬁél&owmuﬁﬁ@aﬁﬁ@ wifcet the

ma%ﬁ%%b@r162@1aAtM%“@ﬂo%§d3@fa%h%h%%ﬁmﬁﬁdgﬁ elendi ng
shoulder 33 is provided with an outwar g-extendlng

Alfeangsi3sluhi btereendse a@dpéppendﬂoubamby'be tised to
co %ﬁc%{'sbéawgég'%ﬁll%a %Salaﬁgtﬁggfggﬁgén §gtc§amber

tvieen poH
26en|arged to forma handle 24 by which the outer nmenber
2 may_be held.. The handle 24 is provided with an

uptﬁrﬁ@&errFHﬁZthBhﬁnﬁPEVéréﬁVpeXIE“@hégoﬁbéﬂlﬁéﬁbéﬁ is

pr%vh%eﬁohqﬁﬂ as 6u§hﬁ95§ '@k@gﬁahnﬁ %ign Efﬁg‘QhQEh extends
density pol yet hyl ene, ypropy e, ystyrene

preppepditad ardy aolahenaagomfaxme Kr WQpecaﬂlyhe&e flange 35

teri |tabI 0 ro ne i s.the ran
haga yne?%gangpgg o%? %I@% L nP?Egl?ﬁeagngﬁ %Eange
35Umrst ed1Kirggdoa. fEB@ QUhEhAZ0 BENBET wABRYLDELEPBAUEr member
transparent or translucent. The manufacturing process

2 way Be PRjldct Tba honfdeng? FRerravédedewbeh 3naspshomad

N, Ei gur conprises an annular frame 41 and
rlh gmgaa? %OggtéQéPn cylindrical funnel 40. A major

aX|§hX passesmehbeugh theformed 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

radial spokes 53. A filter 4 is dispoéed on the annular
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25 centre of the inner nmenber 3 as shown in Figure 7.

As best shown in Figure 8, the annular frane 41
W@eopi62es an outer rim51 and an i nner hub 52P¢DGBe@4/000273

by ten equi-spaced radi al 1§pokes 53. The inner hub 52

is integral wth and extends fromthe cylindrica

funnel 40. Filtration 30 apertures 55 are forned in

the annular frane 41 between the radial spokes 53. A

filter 4 is disposed on the annular WO 2004/ 065257

PCT/ GB2004/ 000273 15 frame 41 so as to cover the

filtrati t 55.. The. . filter i ferab
SRS T R o marBr PRTShn FRE b GHERER™ SRPERGTRE For TR
f EXeEP| Bs apPOR-VONEP hals ef P& es i bt &F1p0! yeshes. hyhewet

material s which may be used include a 5 _
siatgt npbereabrErtel f UReRTEOYRE efilaTe BaERATARL a0

cel ic ri i Sl fi
DTS (bR bREREEREL T AR OREL, RSB o
wpotypiropyteaehle potyluhysichharedeahndéoch as a cellulosic

ol yethyl ene. , The incorporation_,of these plastic
MERHt bl SOTRTLSTHG el 10 DSP e nhi BF RSl 1607 cOBFS PAEST

£ostdyl x@é%r ChraB4 &hi Akd heatn seababl eor Tﬁ@l‘l}#‘)fa}ﬁffl dneray
al so be treated or coated with a materia lchis .
pakyvimykdchjonede and/or perssuielenet haThetigaparperation

eal ed - t he annul ar 41, | '
of rEvfe o BaePadbRbR B = 1h ST b Ol Pl e FRg 0N
rémders hthe 52c1 Sul 0eht efaigdr bal Cuesit peshl sbhet hAhet Alter 4

outer rim51, resulting in the annular frane 41 having
may &l3piRg FeRRFeProfi fertatheviiper BaFehialoregknis

a £:03 by REQVI 46/ ¥t h-abs, HPSLANELRY Yeb-24 MBI 6Ba1eq

di vides a voi d space above the 20 annul ar frane 41
to ntloe caphutati fyawné pastagelsid7waFach passage 57 i s

DOUTge 8! HIEE,2 S50 S0 50 20400, 2 oFOBEL e 7,
t19alt Bfindd MGE sowpyar byt é@var ds, 1 aher opesit DR, thhe the
outer rim 51, resulting in the annular frame 41 having a
gsloping 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 bognded on either side by a web 54 and on a
lower face by the filter 4. The passages 57 extend from the
outer rim 51 downwardly towards, and open into, the
cylindrical funnel 40 at openings 56 defined by the inner
extremities of the webs 54.

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

flange 47. The discharge spout 43 comprises an inlet 45 at
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cylindrical funnel 40 at openings 56 defined by the
inner 25 extremties of the webs 54. The cylindrica
WO x0vebs240 conprises an outer tube 42 surrouneCTIGB2a004/000273

i nner di scharge spout 43. The outer tube 42 forns the
exterior of the cylindrical funnel 40. The discharge
spout 43 is joined to the outer tube 42 at an 30 upper
end of the discharge spout 43 by nmeans of an annul ar
flange 47. The di scharge spout 43 conprises an inlet

45 at WO 2004/ 065257 PCT/ GB2004/ 000273 16 an upper

end which conmmunicates with the o enlngs 56 of t
aTh AT €15 B I (F U TBIC 344 S (v %[%n of the

A@E%éh tfie Menal edibrreraged s dio%&‘élareg@‘cﬂ d]f[!n.*c%g?h GiHpich

receptacle. The discharge spout 43 conprises
thee fgnmareﬁi ctmue:raagqmra |djr$O¢&ImeChnlnjr|§peﬂr &l @ndetdher
| i ndr.ical_,por 58 at_ a_.l ower
?%% qﬁﬁ%gxﬂTﬁ%)é' %ﬁ??m@m%gbé:acgspr %Q$é%é?r§ﬂ%
cdridall t dlac:rlrcﬁi/\&ig anargs ddieowletarBt.a el indrical portion

frusto-conica ortion 48 hel ps to channel beverag{1 )
58 ragma tlwegas%rages Hre @it Sweials RIS i 12t Yy have a

sl\A.AL ﬁ;c? ta %1{31 %? tr%aoc flLH b .eNGEs e dames age:14¥ 44,

rusto- conical portion 48 is
THH’ oﬁmmterbwaztncfaumpcsmqm t4 Snvetesl kD @th@rmledo@r@mm from

the circunference of the [i.ndri |,..40.. T.
R AR © HOET | ORI B0°L T hel bHGHReH: TRkeing
tHRRETerR408S, afnd rl?e\Sé&FHé_ﬁFt b sudseareudfadevet tWhé hfrusto—

one anot her and perpendicular to the najor axis
coThieca nrperr tedth et 8 3t srayr et dast e st @B | W@owt%}%ﬂ 49

< BLECE, L1.0m OL VDT OByl €08 Al 2SI e ML ETLR] 180 cal

ove and by injection no dlng [ t e sane
furatdlersa@s tiee Abomitierwveienbey PefiAld¢ erlmatned y50t he

R 1 St gr B BTSART O Ex Bport WeBS 1S 4Fe
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.

The laminate 5 is formed from two layers, a first layer

of aluminium and a second layer of cast polypropylene. The
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of suitable materials include degradabl e pol yethyl ene
(for exanple, SPITEK supplied by Synphony

weewkioen2aent al , 25 Bor ehamwod, United Ki ngdon®CT/GB2004/000273

bi odegr adabl e pol yester amilde (for exanple, BAK 1095
suppl i ed by Synphony Environnental), poly lactic
acids (PLA supplied by Cargil, Mnnesota, USA),
starch-based pol yners, cellul ose derivatives and

pol ypeptides. 30 The lamnate 5 is formed fromtwo

| ayers, a first layer of alumniumand a second | ayer

I e / 06 .
aW%H%BO %%%62% k?%gw %urr? mrzn%géy@ré? rBeim %1?11((‘)}%385'
T]aadc@st@?pmprb;byﬂ@dmemerme lo@isteqaol Y po Dpydedes. 065 mm
i s between rglﬁc? d 0.065 mm_in thickness. |n
Je%%%ﬁ%en%nt%e af PR ays? FEUBH BB bR %RE 1Re0 - 06

mrpoew@rapéfl ) 1édiSe 01 D25 M t i €ks Jﬂl@h}?c}kamﬂ@i@

is particularly advantageous as it has a high
1@@%&%@% @@rttmmlmlxj urdiven basess yas At shaesal highe

cut_to_the corre si ze

ré%{age and %%Igjghe%tcﬁurjtn%ns?sé?%dytocé%e a%%sé‘ﬁg?ythe
1 shata o 5‘)I’m&§h&)e peesiuett ofo | tie abiheut smhgergednghape and

di stortion. Consequently, 10 the lamnate 5 is

lb%?%%%ﬂfahr VRS TR RA IS o R %ﬁ&f@mbu heFat e Patehe ,
pf@ﬁﬁ% 4 8bs TBYe Res usqsk 110G é%% &yniéghsequently, -

E/ EVOH PP, PET/ netal | i sed/ and & um ni u
tﬂl%lrﬁénaltreeste Rold pant reustooke hays bt ed edo | wst @by ofOther

ut stock The cartridge. 1, cl a
LG T I T G Y 188 | TSR et oS BT i fhi v, pe,
pﬂ:mnma/t@ A 5 10f 1 $dve/ marddd dgeundi n Rl ves] dbhates.

fol | .ow ng steps a) the inner nenber 3 is inserted
Rehk ol amidiain etoqtemay 28 woed)insiead |Qferdie jeutedk.

shapg, gfjaover “tf%e olntrﬁ)a§} he diuely Wbclerrlglsé) 30 b&n; - rigid

recel ve
lid instead of a flexible laminate.

Agssembly of the cartridge 1 involves the following

steps:

a) the inner member 3 is inserted info 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 ig filled with one or more
beverage ingredients;

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

These steps will be discussed in greater detail below.
The outer member 2 is orientated with the open bottom

12 directed upwards. The inner member 3 is then inserted
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cylindrical funnel 40 and come to rest against the
annul ar frane 41; c) the inner nenber 3, outer nenber
wQ2@adef2stter 4 25 are joined by ultrasoni c wedtT™iGB04/000273
d) the cartridge 1 is filld8l with one or nore
beverage ingredients; e) the lamnate 5 is affixed to
the outer nmenber 2. These steps will be discussed in
greater detail below. 30 The outer nenber 2 is
orientated with the open bottom 12 directed upwards.
The inner nmenber 3 is then inserted WO 2004/ 065257
i RS20 Q00 be 1 & 1S, thE QHILIBE!r e effl S A & ived
outer rimb51 being received as a loose in an
asd dlowsd endi dm Bh a&txitadp <t afsidre 1 att rtlcnigelll ofl'Hd”le

c%e‘f%cal xten J\%23076]318%fr?téce outero,)T%‘naqrjltn'be,fél%foLE

medd NI 1 Galatf lﬁl‘[@'saﬁ'& Qflﬂ‘ié‘@céd&hﬁfedﬁ@ejheg upder portion
third portion 21 of the cylindrical extension 18 is

ofsddredylimdnieahd wnahdld @f tmnigineo wandes e The
erfal® LML G die Tylifeaddd Tihlcle S5 o9 A dhced

i‘ng agal ns I nner
1rma1nfh£rtl'33 cmaxfdﬁﬂcerl £ ursdlherd vdl&}pltateedzlm&ﬂfd thewer face
|nner r . 3. such that the filt mat eri al ,cont cts

R S B IR SR Ao & iy DS B4
sd;twrm%bé Qd A dhe fridderndidy the iTners MBnbers 3is then

and at the sane tine, and in the sanme process step,
plawed mesr thentiemey tusubey Gutsichatsdr the Thel temeraterial

conecrrb%l q;r,tzﬁnd ﬁﬁ%ljl I :ﬁ(:l:%% ar e \/\/eluq1 draasro%ulnd t fﬁrjieﬂrocess

er 3 and erc

id amead dyedrans gih welgd fillides z_armruhet hienroat eenibenr 51 and
and al so the upper edges of the webs 54. As shown .
atddie gang (50 Aurd he (o RECHEh R 2 afper

mésngg%e e S M ks togeqher; defd ne@ddoid ang
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
beverage ingredients in the filtration chamber 130 can be

varied as desired. Typically, for a filtered coffee product
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130 in the interior 120 bel ow the annul ar flange 41
and exterior the cylindrical funnel 40 which forns a
wo pdose2son  chanber. The filtration chanber 1BOI/&B004/000273
passages 57 above the annubar franme 41 are separated
by the filter paper 4. 25 The filtration chanber 130
contains the one or nore beverage ingredients 200.
The one or nore beverage ingredients are packed into
the filtration chanber 130. For a filtered style
bever age the ingredient is typically roast and ground

t%ﬁ?ﬂf%%fghﬂéﬁﬁ(ﬁéﬁﬁe ﬁﬁg?%éBBég dfack ng of J%?é?%gﬁﬂns
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fee 2004/ 257 P 004/ 000273 19
o1y RSRIAS orf % M- ORI et vt STHPaRF 700 My
caihtans e r&a%x@%c@h@md SR e idpraddd t ratian hed
of thickness of typlcally 5to 14 mm Cptlonally, t he

friegler imsyvedd@® eyhicoie nndmsior sl tsodilsh misticly &y
1n%91t ern%ls'tu\%iydﬁ{egﬁre %df rb%:%l 1%\/%% £ V& é}l?%l g tJ] of bever dage

rror m Xl ng UCI n U| ence an

mlgrreaiﬂenrg:sj«ﬂmm@o@ﬁjdcsmafgebe\fercaw belvngfm;a ents during

di schar of the bever ge. The lamnate 5 is then
af f i {led%ea* ﬁ%%b@fflaged o5t ey QutRd dremier 2 by

forragd o W’emfﬂz%h%fﬁbu%fd tthe RPiNALE-S Jf0 t1KkD :Lla%lrhétfée 5 to
|lam nate 5 to the | ower surface of the outward

Jjodsat &g ﬁ@nfurmt@e 5350 The weiwerl 261rfscex tegh dée tomteean‘dly

| am Aate gal r ed of . t
extt%rndldlﬁ calan\% I % t[nng teﬁgi L2 g%t?&defg%ol:lﬁeﬁ}e the
1aa1melte B.Zagainfsﬁﬂtl?@ 1ia>aieweelagtehefl emewa;tyqﬁdeﬁ@auhe«all 27
ower edge of the outer tube 15 42 of the cylindrica

Off Ghfeird@t THeRSH R&te FRtdeFs thaeldodes wa IEsmache
beEME%EaE%%nl ﬁg%%%r %sgnQUthhﬁgw%%agﬁgﬁb%f'Hﬁe outeﬁltube

nber 26 a cylindri cal nnel wever
4Zg@§ 128 @yﬂemdrpmmdrmendﬂsﬁ@nsaHM@nlbeUmee@ the&orms the

1o|%¥|&a$§r|§t3%9 %qﬁt %ne% q%odls l%e %%éis 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
compressive load of between 130 and 280N in use. The

compressive force acts to prevent the cartridge failing
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20 wel di ng net hods may be used, such as heat and
ultrasonic welding, depending on the materi al
w@ebarac2sTi stics of the |amnate 5. Advant agePCBIGB2004/000273
the i nner nmenber 3 spans bébween the outer nenber 2
and the lam nate 5. The inner nenber 3 is 25 forned
froma material of relative rigidity, such as
pol ypr opyl ene. As such, the inner nmenber 3 forns a
| oad- bearing nenber that acts to keep the lamnate 5
and outer memnber 2 spaced apart when the cartridge 1
is conpressed. It is.preferred.that the cartyid
wpdef IRLETRAT (B ae sttt Rerie 1088 Orrbarweensqugese the
196l 288hbé A 2SEnd There£OMPHIBSS] Yerdge€ReACt SThOs ensures
prevent the cartridge failing WO 2004/ 065257

tipy) e obal o2y 3dipenghers PhtRRRRRIPYRES URRdafPERtUres 1n
d - ves z L poeL , Neph 3
A et e g ST e PONEo RGeSt s
praseundsadi oenst onse ofapassdgewhys and apertures in
the cartridge 1 are fixed and unaple to.change.durjng
5 pr%%é%??sg??oﬁaBFFfﬂ%epﬁrfFih@egi?s%olﬁ§%r fig thtd%
b&RLEEE98rdphtat $ohi hathinseih@d hat OnBet DEYErage outlet
preparation machine and the inlet 121 and outlet 122
122 c2operpen®y by ePtergingnberkesd ¢hetheveeygeage

, . . q e K
RS PERLATIn BR LS R Lo EEE Ot ool ch b g chbe
1lamniieste PF eSANIr egesbessmédtunar typtigel 1yt habagh théer

inlet 121 into the inlet _chanber 2 sure_of

[ 6 at [ .
PERETEER D14SHS ot Bar CArEr sfgE her %hlfﬂwégﬁa‘\?ﬁ? p;gfar_ reetegto

thQ {ho¥¢ tbrough -t be §£055pr§98@fg 6pUp8cfbenmanifol § par.
16 and into the filtration chanber 15 130 of the

Framtthelge thehvaugh thedprechedt yooflewotbreggh fThe slots
YL 3R RS BRTLELL A8V Yo LDl UL D s chamoer
13006 £0t 108t 522001 dgent at hedugheteé npldhel ey esfi slats 17.
Tﬁgewgggg gén§oigégegadially 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

passes along the channels 50 between the support webs 47 and
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upwar dly through the beverage ingredients. The

beverage 20 forned by passage of the water through the
wheose2s7 i ngredi ents passes through the filtPeT/¢Bavd/ 000273

filtration apertures 55 into the passages 57 |ying

above the annular frame 41. The sealing of the filter

4 onto the spokes 53 and the welding of the rimb51

with the outer nenber 2 ensures 25 that there are no

short-circuits and all the beverage has to pass

through the filter 4. The beverage then fl ows

88¥n%@g ; t he r.adj ssage& 7 r
d e \Aeendck%sea{v\?e 57 Ahd L{%r ougl[;%h oegtenilérig‘% 56" t%e
bémmg@a$wiMaf@édfimmla%céﬁtm®weé@@e 39 Ppasges
al ong the cgannels 50 between the support webs 47 and
ﬁ%ﬁﬁ RO PEPAL RRumd flelne comprises
aﬁ'éﬂ‘%’x,gfgé%lﬁﬁq}o dbihe- Ot | &mfde et 631 P8 5 forced

beverage s discharged into a receptacle such as a
tlcm;plgh Ftrkeé emmzyldmel bty ela ecrpt ecpl%nrtme ociwmmwecycle to

an air e facilit ess
eI TAE At B DRl A e %
t he pdlm&e hed fort o f fddishr Qe tlhe.l_é EFRb vt ngn Flgures 12

beverage into the receptacle. A second version of
tardr |7g'§ﬁs LGSR I Rigurhe Pty 1 The Beebhenlarly

dé/selr é&‘ ﬁr g.lhagepcﬂ{ t&i%é‘l oe‘% §ég aﬁil, le ﬁé&%@g such

use in ensi ng ‘espre e pro
asasrcracm;starahegmmmobcu:ﬁ)ﬁé@em&m eLtl tis sdems:ratlalﬂa etd oproduce

roduce bevera ing.a frot foti bubbl es
o et e o P R OTE (s Gt Gindiis RE e rirema.
MatgF Sd@rtHBC ﬂélaﬁ:t@:?éé rd@lgehe Jsdicthd RRe:SAMH ast | thhd Neartridge
first version and |like nunerals have been used to

1 resfertdin sankad da e Lirst hersidnwing leg«te numerals
hadvees%é IL%QE& I']:eo (!nlgilre[ef%ﬁ:ceesﬂ.lqieet VFeC?ncv}ége fi r % following

econd  versions W e di'scusse I es
dedhnﬂpﬁnﬁnﬂﬂhﬂ1dﬂﬁféﬁ&hdﬁﬁﬁbdﬁwﬁﬁﬂ ﬂMd|fIMﬁtthd second
dlscussed i.n_detail. The outer nenmber 2 is of the same |
(ﬁﬁ%ﬁ19E54%§cussed Common features which function
in the same manner will not be discussed in detail.

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

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

and/or splashing as it exits the discharge spout 43. The
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the first version of cartridge 1 and as shown in

Figures 1 20 to 6. The annular franme 41 of the inner
wWOoRimbess237is the sane as in the first versi onPCRIGB)04800273

filter 4 is disposed on th2 annular frame 41 so as to

cover the filtration apertures 55. The outer tube 42

of the cylindrical funnel 40 is also 25 as before.

However, there are a nunber of differences in the

construction of the inner nenber 2 of the second

version conpared to the first version shown in

As
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t.t ge sprayin and/ or spl ashing as
af? R %%/eser}t%é’hfﬁ‘g&v 18? 4p—gutyl439 The WD 2004/ 065257
PCT/{GB200400Q2 13022 Ul d e ddrer s Gha 36, 8P £1ange

43 is also different and conprises a stepped profile
4%1@%@ éfthehcftlltcﬁjfg tlué@e 66 rearthadigperendmiut 3. The

h
annul ar Iﬁ%JﬂJQ rplrocVI&BC{[ hats argﬂl %reqoeznzégoemi he and

j ol ni ng e out er
defiischarge aﬁﬁmnaxﬂfazha‘m%l réd Mt wildid ardS-itrhes 7 et e

to the dlschar e spout 43 and defines an annul ar
URRein AT e fﬁéé?? HEST RSP divd t F@uppdt Porks arprided

wildie aQPtﬁ'fwatrléﬁ%/ Yire Pg%d' IARA des- RIOVi Ggd o ltﬂbuﬁg: alréaund

inwardly directed s der 68. At one point a
thehe igiauefefremerc e foft teherimi 1676 Arampapdntayr & 070 d rovided

rovided in the form. extends from an
i L b B A, S g R o ik ©f
r1|n€\6€7| tf al R ishtouwl4eyini8 \aHd1Rst t@fiee@réxbélsr&ﬁ\’\ﬂ:ﬂé" shoulder
Figures 12 and _13. The slot has a width of 0.6

68 ZSAROKtr Glgeatl v7 Bhoythrgy iFdesas dnging 13 ar?-"élae 457lot has

a %hk&%. & entdsally aligned with the aperture 70 as
shown in Figures 16 and 17. The air inlet 71

conNMpn s dmlgggertluries provided 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

75 to ensure that the jet of beverage issuing from the glot
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passi ng through the flange 47 so as to provide
comruni cati on between a point above the flange 47 and
w0 b@4wei2d7 space bel ow 20 the flange 47 bet weenP€/&B2004/000273

outer tube 42 and di scharg@3spout 43. Preferably, and

as shown, the air inlet 71 conprises an upper
frusto-conical portion 73 and a | ower cylindrica

portion 72. The air inlet 71 is typically fornmed by a
mould tool such as a pin. The tapered profile of the

air inlet 71 25 allows the nould tool to be nore
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a < vicinity OF%

sm’ﬂdr}s ipteo cRtrangmrd heins eronhsieds i ihofagaitdi dg@oport
is simlar to the assenbly of the first version. 5

w vere g date 2ol TR T SRR L R S RAes L8
bt £ HkB.sddisd Iiid'ziqz t @%ﬁhglfd'lga&yﬂimr%g%ears

extension 18 is sSeated Insi suppo rim
agedittisdy theanrmgai resiges dpditte sagdpsartTheins houl aert 182 ofner

the cylindri cal sion 18 betwe t he. seco

MRS )c?n ng%ﬁdlﬁ%ﬁafep&%eor?% lk?eg:}"él ]%{?ﬁ%{]ﬂ%ﬁt"ﬁ?él the
iriRpemegdee of die tupRAfter inarber0f2 difnd Fineimg @r!éaeeée seal
3. An interface zone 124 is thus forned between the

betaen ity 13 e aste cotreas inantidy azldcmﬁmsymgm rim 67
J.I%;@lee%%lndsb“ o g{;i tr%%rﬁ.ﬁ) & %rl %lee)gl AnFL 1e§’1c%aenndof the

e support s ar ound near
cawttralidlgei ricunfiiee pea lofbetheelb t&m tdyldgﬁirhca'ﬂh%ﬁﬂis1on 18

en the yli,ndri_cal extensian and t he support

n%l %1 |U§°pr?5 frllﬁﬂ &-4 |1g§htnotth§§vgﬁ‘53|tﬁ{,9é1tt ffdiough 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 is similar to the operation of the first
version but with certain differences. Beverage in the
radial passages 57 flows downwardly along the passages 57
formed between the webs 54 and through the openings 56 and
into the annular channel 69 of the cylindrical funnel 40.

From the annular channel 69 the beverage is forced under
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slot 70 in the support rim67 extends through the

support rim67 and downwardly to a point marginally
whedoams2he shoul der 68. Consequently the interPE/eBRi01/000273

between the 20 cylindrical24extension 18 and the

support rim67 transforns the slot 70 into an

aperture 128, as nost clearly shown in Figure 18,

provi ding gas and |iquid comruni cati on between the

annul ar channel 69 and the di scharge spouf<43. The

aperture is typically 0.64 nmw de by 0.69 mm | ong.

eration of the second version of cartri
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in the radial passages 57 flows downwardly al ong the
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tinne Oﬁ]t annul ar” chann
upBethenbeyerege dssthiced spoet NK)ZN@4£E@ﬁQSIn Figure 18,
PCT/ GB2004/ 000273 24 pressure through the apertur

thogialy PRePHACKAPE cR3TFRS oF LT BeVEY ageEoftectihgiin®t 71+
%hﬁhé ﬁé&éfé?ﬁu ?@P@rtﬁéodﬁﬁgha9§§5§§§§t513 dhe pressure

everage 1S ced through aperture 128 as a jet
oﬁnUhenbevanagapaaS|@nOEQanhsrafneﬁ@btb@lrhbSSeubpélned into
t he di scharge spo sho Eigucre
cERepPLet§e bRbEr Ao BabsRsTarPelt1 § DVLF: raCarE plfy 2ix
bUBblehSakhenbexerage @praehsuphendbsghatge spouinidtthe.
ﬁressure of the beverage j et drog As a result air
T Fe

¢ pptrafnbavensee ineubedefuge SRFeARTTRUTRelEBr AF of
fg?ﬂgiié&ugﬁwﬂaa 5@'£oatﬁe18PPPQP|@§ @ﬁei@etﬁérbé§erage is

awn up rough the air inlet 71 The jet of
dbswkaagedi $stibng feoapthelapsuthir gs128cup Whanﬁethedalr
s to the_outlet 44 mhe the vera
DUPSLRar oA RIS oF bEED GEPE e uthhe BAE BPRREHES hge and

tREraibubhhes orppybendesesed shedBuclbdSwhibe acts to

aperture 128 and 15 the air inlet 71 together form an
eptyelinr awhi thtacthet 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
designed for use in dispensing soluble products which may be
in powdered, liquid, syrup, gel or similar erm. The soluble
product is dissolved by or forms a suspension in, an agqueous

medium such as water when the aqueous medium is passed, in
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entrain air into the beverage. Flow of beverage into
the eductor should be kept as snpboth as possible to
WO e@does257 pressure | osses. Advant ageously, t heP@®IGB2003/000273

t he eductor should be nmadé5Sconcave to reduce | osses

due to "wall effect' 20 friction. The dinmensiona

tol erance of the aperture 128 is snmall. Preferably

the aperture size is. fixed plus or mnus 0.02 nmR.
Hairs, fibrils or other surface irregularities can be
provided within or at, the exit of the eductor to
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VervdRRe and di Heo etk Bl orhdor neeen suspnsd oreferenre like
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batsesend hlomigthite el tgdegieods ashes wf 1 beveranesussed.
i nclude chocolate, coffee, m|k, tea, soup or other
ComRryrig e B rvh i RS EAbI R o dRAts . mamREE ofitheot

bd eptdmess Y {hesddyyd version of the cartridge 1 are
the sane as in the previous 5 versions and |ike

nunefaiR e e b esre usstbt ongrdfaar ehce |tk pfeataues.
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not = be discussed in detail. 10 Conpared to the outer
OVifgitder M asietaie §iF EHBUS 1y gt 2G he hvlpasyicular the

y y. i t yl i i cal t [.O e
A R PP Aol 16 e
18over aldmuimEtetter 1S 25 howtdm HHeg e 20 .mdubpard il iie

the dianeter of the fkﬂft,porti n 19 is typically ,
POSVRRSH VEE SRS - In addition, 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
circumference of the manifold 16. The slots 36 are slightly
wider than in the previous versions of the cartridge 1 being

between 0.35 and 0.45 mm, preferably 0.4 mm wide.



10

15

20

25

30

15 18 mm conpared to 13.2 mmfor the outer nenber 2 of

the previous versions. In addition, the first portion
wa20048652pT ovi ded with a convex outer surface 1Bel/GBr004/000273

bul ge, as nost clearly sh@wn in Figure 20, the

function of which will be described below The

di anmeter of the third portions 21 of 20 the cartridges

1 are however the sane resulting in the area of the

shoul der 32 being greater in this, the third version

of the cartridge 1. Typically the volunme of the

cartridge 1 when assenbled is 32.5 m 20% _T nunber .
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1thec ammell eameal | 13 is al-so different. Between 3 and

5 slots are provided. In the enbodi rent as shown in
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Figures 24 to 28, the annular frane I's replaced by

and Igkijeinpesd tiil@)e?nr@tgp VW Che s r@ﬁ.lrﬂibghmg@@iihcﬁﬁws 87
A e A R ot 4 et aarf U
arffildr fla1eps 4he A cylindrical extension 81 of the skirt
portion 80 extends upwardly from the struts 87 to define a
chamber 90 with an open upper face. An upper rim 91 of the
cylindrical extension 81 has an in-turned profile as shown
in Figure 26. An annular wall 82 of the skirt portion 80

extends downwardly from the struts 87 to define an annular

- channel 86 between the skirt portion 80 and the outer tube

42 .

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

Apertures 89 are provided between the struts 87
allowing communication between the chamber 90 and the

annular channel 86.
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15 annul ar flange 47. A cylindrical extension 81 of
the skirt portion 80 extends upwardly fromthe struts
w@Zo0uo6t6T i ne a chanber 90 with an open upperPECEHG82004/000273
upper rim91l of the cylindfical extension 81 has an
in-turned profile as shown in Figure 26. An annul ar
wall 82 of the skirt portion 80 20 extends downwardly
fromthe struts 87 to define an annular channel 86
between the skirt portion 80 and the outer tube 42 .
The annul ar wall 82 conprises at a | ower end an
exterior flange 83 which |ies perpendicular to the
maj ofhe5aaseEbXy Pre¢edye depeneke dohvar EySiPBnPh

CQSMFVd griaggmgim'igg Eéaggg %?sgﬁg%foﬁfakﬂé ££¥§t version
apertlres 8 I'Ch &r e~ cltcufit er enty a y eqU|-space%
bat owbheht bertaim 84ifFhusncébe The 84tes peobeded andihinner

a castellated | ower profile. Apertures 89 are_provid
mBEbaBeh THe SEFAT ELBoCA3bOGH AR S CORM bt FURITe 29 and

rRel yeen thenchaabst 90saRd-the aApANLahefPaRaEhe 86
-2004/ 065257 PCT/ GB2004/ 000273 27 The assenb

|
wptdedduvgetloert heOnhjpinyegstoa o¥o m@mbﬁragbgi ipwardly
siml]ar to, the assenbly of .the. first_versi , i
aFfeheh ortherenel Bre bl ALt LrYSE ke, bt the
uggabeéysiﬁd@i@yshektéhgﬂohogetbertaé showe porfigureo. The

. and 5 retained bg means of a snag-fit arranagnent

iraeherethaR 3wef deatesgethér. LR PBFAT ngeTRET t aodY

£2OPEERL  Nent vl dembht eoE eoheVLoRPEL CaLL £x! BHSEORe 192
I's recelved Inside the upper cylindrical extension

oBlthé fhesskpottpont Ldno80thdheylindrigehbert8ngson 18 with

etained in_the outer er 2 by 10.frictional .
chit SheorumaRtenemor 1 R EBRVERSSH 67 LSUTF SERT 1650 oBpion 81
wibe fhesinperthemnpdd of 1bhecey! indeheabuestensinbarls a
with the in-turned rim91 of the upper cylindrical ,
méxinastbamer 1¥¢t hst Aefinndr laeabed SxFetaredtpnthfeskirt

p8%£$5nn58perTgeamixing chamber 134 contains the beverage
ingredients 200 prior to dispensation. It should be noted
that the four inlets 36 and the five apertures 85 are
staggered circumferentially with respect to one another. The
radial location of the two parts relative to each other need
not be determined or fixed during assembly since the use of
four inlets 36 and five apertures 85 ensures that
misalignment occurs between the inlets and apertures
whatever the relative rotational positioning of the
components.

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

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

the previous versions.
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m xi ng chanber 134 is defined | ocated exterior to the
skirt 15 portion 80. The m xi ng chanber 134 contains

W0 b@4l06326T age i ngredi ents 200 prior to di spenBel/GBr04/000273
It should be noted that t#® four inlets 36 and the
five apertures 85 are staggered circunferentially
W th respect to one another. The radial |ocation of
the two parts relative to each other need 20 not be
determi ned or fixed during assenbly since the use of
four inlets 36 and five apertures 85 ensures that

m saly ghent,Qecu %it%%‘swetgq% g&%gﬁiing;‘o%%n@%‘} apRar tt"l‘{]xgj%gh the

what'éver t'he relative rot sitioning of t
faonpdrent 86 20 The er&comambee beverays dusgredissniss of the

are packed _into the m xing chamber 134 ,of t
et Fiiige. e RS B ST U0 KA 0T o FE VB Ga gl ough
tH i8INS albtrh @il 18 C hambe hel 34 veaR e ¥R ent s
as desired. The lanmnate 5 is then affixed to the .
copredmate ihered n .30 Thed progerc tndmb el sealiyeche s aisced in the

A Gus G TG00 5 Th iy I ¥ an
isenthers dierem xihagigbhamee apbit urdeso 8gh ithe theurarshdtas
36 in the sanpe manner as previous versions of the

chagmeli d§e PYTIRE CRafdeSsiitto Cle PSVERRPAT PIhIRTRYy 10 the
mitéaw%an&ﬁ% Riyai ng 'I@%a'&%rcﬁ%r@rfﬁ%%ly\’iét% ing of the

everage 1 ngredients cont ai ned t herein. e product
fauy dirdsdl wddter 36 xed ithe He venaper tame sf GSmenshees that

S RLSIE%E Lie Tl 1gashambeL A3t and s dihen ) ven.
tHy ihaGe plessung eb helepee tane vasefviithdute £iF9d ng
chanber 134. The circunferential staggering of the 10
ARSI A TS WGBS Seat e FhREoriir-es 185 eHisurEY the
o 8 Foil iR s bl e Resnalelly o
prududuti of isrismificantly 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 liquid chocolate ingredient is
contained in the cartridge 1 with a viscosity of between
1700 and 3900mPa at ambient temperature and between 5000 and
10000mPa at 0°C and a refractive solids of 67 Brix #3. In
another application liquid coffee is contained in the
cartridge 1 with a viscosity of between 70 and 2000mPa at

ambient and between 80 and 5000mPa at 0°C where the coffee

has a total solids level of between 40 and 70%.
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circulating wwthin the m xing chanber 134. In this way
the degree and consistency of dissolution or m xing
wo@tooles235 product is significantly increased. PAIY6B2004/000273

beverage is forced upwardl29 in the annul ar channe

86, through the apertures 89 between the struts 87

and into the chanber 90. The beverage passes from
chanmber 90 through the inlets 45 between the support

webs 49 into the discharge spout 43 and towards the

20 outlet 44 where the beverage is discharged into a

receptacle such as a cup. The.cartrid finds .
par U GO ST ppTT Ut G AT Biloragt® (P01 EhiegHres 2O
td hey f ofiR of ohscamsrdidguids e @MSridde oneis particularly
application a liquid chocolate ingredient is
desging helby ri3shel & A FRIE 19 WP BT ES Pich as

etween 25, 1,70 0 t ' r
C(%ecgef/\een %90%01 la(%dla&](li‘b%ﬂ%ghgg%af OO%%‘%%;% e% r actat% %eﬁj@nﬁourth
vexdisls of 7e BraxcBidden 1 aauot helte agohe et | om theubgevious
coffee is contained in th cartridge 1.with a .
VRS 130G L ek IR SRR P JerHa SHS0 arbi BRECERYCS 1ike
sdatyren 80r.and, S0A0NRS, Alg Ueberg: the ©od feer BOrdasea
total solids level of between 40 and 70% WO

bS00EDBFRS 7 ROTYICBROD A 0TORTE PPl enurihl Y evei hsgpssed.
tri 1. h i ' t 4. T .
Cq(j'gr{l%r[{g gag?uxf%s: @J?c%‘i %ugrég %eisn e %r? yma eéov\ﬂif not

i's particu esi gned
bd i sS€sded dspsasany. | i quid products such as
concentrated liquid mlk. Nany of the features of _the

f ourtie PR S BAIRAT thel B ottt i FYES 122 t HeS skt GsVERsion
of N&y £Y4QUS) 4 S+§r§h&mﬁ Lh kes pyres 8] 5 haves been

used to reference li ke features. In the follow ng
descThet¢yhindet cr I f Bneneksd 0 bef weled iheer ovenbennd is

I N R IR e i T
bk SEUsEedetba fet @ f Feddiec Oyt erAseahen 2ih SFidersape ese
dLQ@%Qégé?%ég@ggéglfg sﬁgpggrégégggn1u§ggra€rgggg@cégical
section 106 and a lower cylindrical section 107. Three
axial ribs 105 are provided on the inner surface of the
discharge spout 43 to direct the dispensed beverage
downwards towards the outlet 44 and prevent the discharged
beverage from spinning within the spout. Consequently, the
ribs 105 act as baffles. As in the second version of
cartridge 1, an air inlet 71 is provided through the annular
flange 47. However, the chute 75 beneath the air inlet 71
is more elongated than in the second version.

A skirt portion 80 is provided similar to that shown in
the third version of the cartridge 1 described above.
Between 5 and 12 apertures 85 are provided in the rim 84.

Typically ten apertures are provided rather than the five

provided in the third version of cartridge 1.
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The cylindrical funnel 40 of the inner nenber 3 is
simlar to that shown in the second version of
w@aouetge 1 15 but with certain differences. PEEGBR@000273
in Figure 30 the discharge3gpout 43 is shaped with an
upper frusto-conical section 106 and a | ower
cylindrical section 107. Three axial ribs 105 are
provi ded on the inner surface of the discharge spout
43 to direct the dispensed beverage 20 downwards
towards the outl et 44 and prevent the discharged
bever age fr.om spi nni within th pout . e t
Uhe o (8" 260" hol Bar 11 5o RTT R Thessib i b ah a1 s
1 es1 i fige dhe afl @hde | 8 &4 7dhé Ssiproyi gegcidodigh The
the annular flange 47. However, the chute 75 beneath
anmigl af roowl e 0§ 1comBri 2eqot of R ERGaPedy t h&h Vhtingr open

sec SiRp. A SKi i ' ovi sEgibar
BSOS SLOF, ik SELLL oriLons ibhsyar o dod srathor
apkeslitde dl @boyieown Bet vBEmuBe @30 12ndp2t t aresl@Gapee in the
provided in the rimB84.. Typically_ten ertu ar e :
b %v}ﬁ%da?a?ﬁe?e?ﬁaﬁh?hkov¥€ee%% %Fog?%e OW% ¥ﬁ§ YRFFg 1t
YRS ORe Of i £AF LhbAGEoA . s YO 2ROALOSELH/ the feed apertures
PCT/ GB2004/ 000273 30 An annul ar _bo 100 i s provi ded

aexteqdi ngpdcen andund ntlegral roRnheraece| ahgehesberlt heo -

skir oftion 80._Th n : j
flart%gbgﬁylﬂﬁ em?tﬁsa%éog%%aE%%%:éeégg%ﬁgqgabﬁﬁ?cﬁniEhe
pEévestederpyaidisntsfFour feed 5 apertures 103 shown in
Figures 30 and 31 are located in thgﬂ body 101, at o%
B Bl he

near TEpe2 FBARPLENBroFSERES W GO0 i VS POPHsC

' ryi epablyart herferd apertiuvessione
Cégﬁ%ggggcgdggrggﬁdgéﬁ% %?r%uﬁfereﬁce of the bomﬂsioo.

The Oparanien5ofstbé fherthpeedeseni bédcapbvedsn tResimilar
-SOgREev puseTuRSL LBy TR axperiby nedhieotel
choEriBget i BHAVERS] Alxing chamber 134 in the same manner as
before. There the water mixes with and dilutes the liquid
product which is then forced out through the apertures 85
towards the outlet 44 as described above. A proportion of
the liquid product is initially contained within the annular
bowl 100 as shown in Figure 34 and is not subject to
immediate dilution by the water entering the mixing chamber
134. 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
compared to the product in the lower part of the mixing
chamber 134. The liquid product in the annular bowl 100
drips through the feed apertures 103 into the stream of
product exiting the mixing chamber 134 through the apertures

85. The annular bowl 100 acts to even out the concentration
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Qperation of the fourth version of cartridge is

simlar to that of the third version. The water enters
WO b@406s26mrtri dge 1 and the m xi ng chanber 134PCTIGBR@4/000273

same manner as before. Theéte the water mxes with and

dilutes the liquid product which is then forced out

through the apertures 85 towards the outlet 44 as

descri bed above. A proportion of the liquid product

is initially contained within the annular 20 bow 100

as shown in Figure 34 and is not subject to imediate

[ | ; r ; ;

o e e T b oauer T he Tougr bagrig!
funieel M &ikg leheddiey W84k vi | promomct ton exf tthéir cughentrated

ryures, 8 rat her, t han be, forced and,into the |,
1R SR 00 2 ot gt aokien Feuting 1duia
stGonae query |yt eddil ¥ i thtbshpi@atIcind M1 $hen Saibar c ek .

100 will remain relatively concentrated conpared to

t he JrBvUCEe i HTRERT oWeripak t8 bfthhdenedage thahdeeed

Ui . Ci

uri Pl L R O e T P 5148 S g PP s sure

ofprimiectagexida Inige ¢ thienam X nghee hiadmbera 1i34h tdtatiodr t hd and
apertures 5. .The annul ar how 100 acts to even out

R S i R e B0 S 7 GHen b R Cage 128

adfa the didaitiac d i Oui depiotiust @Rtd N IR & Vb Ndd C@bper
funnel 40 by hol ding back a proportion of the

enshiiferthaatddcharis cprwdut- &l shehwasimFiguiatdt t hehe

. exi td |.quj d e re -steadily .t hrougho t

J |§%%%%§H%? %ﬁ%%%&ﬁgqgg%n %@‘%ﬁﬁm%ﬂeéﬁﬁﬁﬁthﬁéhﬁhe As

tHeeteragedges drorened thmndilsqHasspurgpddy aughcidi@ressure of
ture 128 by the back pressure of beverage .

CREhHSIEHAGS (P4 [T € It (Forf ko eri 1 36 et F 2 iameinto
tﬁglbégﬁ%égé“ﬁﬁﬂﬁéﬂfﬁﬁtﬁﬁéffafﬁx$¢J§“Hﬁﬂ£fﬁﬁﬁéL§faéﬁ?ﬁl air

as a jet Tand into an expansion chanber formed by the
buides 86 dit ¢fin He dlsomange Hpoutg3heAsaishawmilétn 71.
3&%%g%%fF%f%F%%§7¥%§k§%£n§E¥%ﬁ%%? %?%ﬁ?ééﬂdégnfﬁ%'ﬁﬁ?r
funnelled downwards to the outlet 44 where the beverage is
discharged into a receptacle such as a cup where the air
bubbles form the desired frothy appearance.

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

The fourth embodiment of beverage cartridge is
particularly advantageous for dispensing a concentrated
dairy-based liquid product such as liquid milk. Previously,

powdered milk products have been provided in the form of
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the beverage enters the discharge spout 43 the
pressure of the beverage jet drops. As a result air
WO 300e/063287 ned into the beverage streamin thePdDGBR@H/000273

a multitude of small air 182bubbles as the air is

drawn up through the air inlet 71. The jet of

beverage issuing fromthe aperture 128 is funnelled
downwards to the outlet 44 where the beverage is

di scharged into a receptacle such as a cup where the

air bubbles formthe desired. frothy appearance. 20
Advant ageous| y, the inner nenber 3, .outer nmemb

7 £
SAG LD WAL | 1203 PRRTPETITR R T3PSt erfTTSERF /T
a %é@ccfﬁ@—%%&e@@é NG sepafald &R fOtfoam the

I dual | conprising tortuous passageways or
mitkk r 0l ts v dseerRatdeieved tprevionit gl vfleero e @9 nF repm

t he co ents, aft.er 25 sterilisation, t ;
heElaty | paech il AR &l AP AL ndBsei cates
LIRArbFSE] ST dy RO esdm Whesel ¥ heh Detv eregee dsgs edhentost and

is a dairy-based product such as [jiquid m |

k
cepmboRt tatel e TR SR Rl HSH e dgePeverage .
TRATLEL A98 LSeq g%fé&uzl.l% %a%%é/aﬂt.@g@é‘}@ $Pri1§ijsl§ N&hHdng

a concentrate dai ry- bas [1quid product such as

opépart tomi ok . t 1R eva sl gge . pocieredi mglk Prodpeesehve
. been provided, in the formof WO 2004/Q9§252havin a
15eeT 07D 35 3 BRETEAFDr CHdT Hyt 0 A e

cBhEe ¥ RS L DEMP BCd HOVRY B , pf&duct therein. It has been
cappucci no-styl e beverage it is necessary to foamthe

Eoindt. LIt sbacomeemnt eehi oy cehprevl b RT9IRGT pasSTARter
a%é&gg1o%g%ggghc%%gﬁ%gggogﬁégdpﬁggu&tpafpyﬁﬂfértpb§ume of

necessi es 5 vision of a st'eam supply which
mi Dk r glase scohiea cadt t anfire glonpt eWH T ymdik t heTlmas hi@duasedthe

to di spense_the beverage. The use of steam al so, .
o1 fie BaBabr ehet 0T SRIOf R LTS ERA TG oFEe e, B b S HEmed
mgg%t%&%gﬁ?éf&@ﬁw%até presepsc hnyenss oropsDVEEESdS.
ge cartridge having a 10 concentrated

Thai conbasedatédul tapiddotikt beepiratiendaaf bekn present
invention contain between 3 and 10% fat and 25 to 40% total
solids. 1In a typical example, the preparation contains 4%
fat and 30% total solids. The concentrated milk
preparations are suitable for foaming using a low pressure
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 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



10

found that by concentrating the m |k product a greater

anount of foam can be produced for a particul ar vol une
wW@b2004/064287 when conpared to fresh or UHT m | k. H@M/6€B2004/000273

reduces the size required3sor the mlk cartridge.

Fresh sem -skimed 15 m |k contains approximately 1.6%

fat and 10%total solids. The concentrated |iquid

m |k preparations of the present invention contain

between 3 and 10% fat and 25 to 40%total solids. In

a typical exanple, the preparation contains 4% fat

el 30%4atadf idsandhe concent 1,34 efbdud kydd ground

preparations are suitable for foam™ng using a
C%ﬁ%%urféarfpl”rﬂé%%az’uﬂcﬁw ammmﬂea@fs Qalrttrb@@e@mqnb@ung to the

fﬂ%@%mﬂ&i R c'f“f."J @r&e or];vt hCelOrrl’lll kCalu.‘S’tgcgl ev]gdls a
at” pressures el ow ar preferaebrfy approxi rat

pridy bart usdvegrddee cacmxt:rdgkgeasofdééte:imd tin elﬂb@dap@Dicant ‘s
descri bed abpve. 25 The cartridge of the fourth

ARSI RV /S S & TR AT dROUSTS nASh s e | Prpied
bé%ﬁglfa?ee Pr OGNt S, rdd 1@9%&%@%&%%& % A ted to a

ments of beverage cartr e pr esent
peannestitaam oid\vamitiagleo st d g olA SR arsmgrmmm“hrd tables and
isten f t he di spen beverage when conpared 30
otcro ELI‘IOI‘ gr créert% 33 é?ef Fence is made to Table 1
bel ow which shows the results of brew yields for
t went sagfl es WO 2004/ 065257 PCT/ GB2004/ 000273 33
eacl¥ 111 Tfges Brrd B lasnt af M AP &Sast and ground
coffee. Cartridge A is a beverage cartridge according
to the first enbodi ment of the present invention.
Car t¥ iYdgel B 5 s( «OSS p*riarevar\zolhmmer(q:ge /fcartridge as
described in t ap*pl I C t s 5 ocu&gt W01/ 58786.
The refractlve11 dex verage is
measured in Brix units and converted to a percentage
of soluble solids (%5S) using standard tables and
formul ae. In the exanples below 10 %8S = 0.7774 *
(Brix value) + 0.0569.



%Yield= (%S * Brew volune (g))/ (100 * Coffee

Vi ght (g)) WO 2004/ 065257 PCT/ GB2004/ 000273 34 Tabl e
WA 200@A6SERI DGE A Sanpl e Brew Vol une Cof f ee Wi ghtT/BBR0043%00273

SS %Yield 1 105.6 6.5 1.5841.29 20.88 2 104.24 6.5

1.64 1.33 21.36 3 100.95 6.5 1.67 1.36 21.05 4

102.23 6.5 1.71 1.39 21.80 5 100.49 6.5 1.73 1.40

21.67 6 107.54 6.5 1.59 1.29 21.39 7 102.70 6.5 1.67

1.36 21.41 8 97.77 6.5 1.86 1.50 22.61 9 97.82 6.5

1.7 1.38 20.75 10 97.83 6.5 1.67 1.36 20.40 11 97.6

6.5 é.ﬁf 1544 21.63 12 106.64 6.5 1.61 1.31 21.47 13

93. : .54 1.25 19.15 14 97.29 6.5 1.59 1.29

19. 0l.54 6.5 1.51 1.23 19.23 16 104.23 6.5

L RS 0n 57 07 5 6. b 1,73 1.40 51,03 18

100.83—6+5-1-681+36-21+-314—1P161- 6+ 651677136

21. 28emu)Bre Yolame (8)] Gofiee Waidht (35 Brix 24| AVERREE 20 gg % Yield
CARTRI DGE B Sanpbss Brew Vol e Coffs8e Wei ght 1.8 x 9% SS 2088
% Yijeld 4 100. 645 1.87 16311 23.639 2 95.8%|6.5 21.36
1.86 1.543 22. 11%0.95 6.5 1.67 1.36 21.05
4 102.23 6.5 1.71 1.39 21.80
5 100.49 6.5 1.73 1.40 21.67
6 107.54 6.5 1.59 1.29 21.39
7 102.70 6.5 1.67 1.36 21.41
8 97.77 6.5 1.86 1.50 22.61
9 97.82 6.5 1.7 1.38 20.75
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
2 95.85 6.5 1.86 1.503 22.16
3 98.4 6.5 1.8 1.456 22.04
4 92.43 6.5 2.3 1.845 26.23
5 100.26 6.5 1.72 1.394 21.50
6 98.05 6.5 2.05 1.651 24.90
7 99.49 6.5 1.96] 1.581 24.19
8 95.62 6.5 2.3 1.845 27.14
9 94.28 6.5 2.17 1.744 25.29
10 96.13 6.5 1.72 1.394 20.62
11 06.86 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
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3 98.4 6.5 1.8 1.456 22.04 4 92.43 6.5 2.3 1.845

26.23 5 100.26 6.5 1.72 1.394 21.50 6 98.05 6.5 2.05

wa2@30624790 7 99.49 6.5 1.96 1.581 24.19 8 PEI/6B2@4500273

2.3 1.845 27.14 9 94.28 635 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 WD 2004/ 065257 PCT/ GB2004/ 000273 35 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

1750 1B 935 0,32 08 1674 24 03y 19 100,8816.5 40

AVERAGEI®3 09 8538 or pi Ag R ﬂc” 88t at i st £318 22.28

analysi ¥l on t he%Bove dataﬁgiv9q1ﬁhe_LQLLQmﬁ ! 21.77

resul tsi7|5 Tabl e g8/ t-Test: @®o- Sarmsble Assuni.pgp Equal 17.50

Variancgs Yield ds@rtridge Ay % Yicekd (Cartfigige B) 24.08

Mean 20,509 23. Qf, gvariance P77 5,04 Cbserygijons 20 5,

gO 4L-'ogzlé)_u varlgpg- 290 rwggtne35%§u Mearm DLl erence
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-tail . 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
The analysis shows that the consistency of % yield,

which equates to brew strength, for the cartridges of the

presént invention is significantly better
confidence level)

standard deviation of 0.88% compared to 2.24%.

(at a 95%

than the prior art cartridges, with a

This means

that beverages dispensed with the cartridges of the present

invention have a more repeatable and uniform strength.

This

is preferred by consumers who like their drinks to taste the
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t Stat -3.90 P(T<=t) one-tail 0.000188 t Critical
one-tail 1.686 P(T<=t) two-tail 0.000376 t Critica
WO 4065257 2. 0244 St andard Devi ation 0.876 2. 24BCT/GB2004/000273

anal ysis shows that the conBsi stency of %yield, which
equates to brew strength, for the cartridges of the
present invention is significantly better (at a 95% 10
confidence level) than the prior art cartridges, with

a standard deviation of 0.88% conpared to 2.24% This
means that beverages dispensed mﬁth the cartridges of

the present inventio ave e ta -
Sa@ﬁlFéWﬁ]§FF@ﬁgFﬁmeTﬁP§ GP nﬁ W@P ear y%con§U§§%%gwﬁoln
adike skhehhrdrinks to taste the WO 2004/ 065257
PCT/ GB200 /000273 36 sane tine after tine and_do not
wanfther beteariplehafgssel RardrifARes: FeRgrRLSthgbove may be

prg%t Egag%t%f tgg %%%&rE@%ﬁin@e%grHQ?@O@QP%%eHEyrQ%lstance

arrler coatrn rove their
Lo @de@b@ln@lﬁd/5rt aodxyger amd//om mmbsuucena@mwmn@t Hegress.

contam nant ingress. The barrier coatin al so
Th%aé\;féetrh EOpELTS JRYe 260 ARG eo?‘%le éf%ﬁé\?%raélézee to
1é disent$ief HRMWaLRI A rifeaieartr irdaas wandlier girduce
egree of leaching o extractibles fromthe

cmmldlg@@e amgl/ ol atesiugiei ¢irenidgires0 O&d\l@taﬁqu'lgaﬁfect

rage_i ng dlent rr| ¥ e
engag%ﬁéﬁgﬁ %Fogbl row%t e grou &
adReingTvder fE\é@-l,thlaVB@v@ra@erm&@ﬁadsedlusat aliealharfher

barrier coating may be applied by a

b
COpécmgn MSis bien Ofu ﬁ@te&&talnéteh‘%%etdefu \e}“-&t?olﬂroup of PET,
Po ' te' O@Z’VO\ﬂaC%Cd%%o% trﬂeo&%ll]_@se@ ARGRAL I Nthe barrier

-extrusion, ‘in-mould l'abelling and two/nulti-stage
cdamﬂng mgy be applied by a number of mechanisms including
but not limited to vapour deposition, vacuum deposition,
plasma coating, co-extrusion, in-mould labelling and
two/multi-stage moulding.

A beverage preparation machine 201 according to the
present invention for use with the above described beverage
cartridges is shown in Figures 35 to 45. The beverage
preparation machine 201 generally comprises a housing 210
containing a water tank 220, a water heater 225, a water
pump 230, an alr compressor 235, a control processor, a user
interface 240 and a cartridge head 250. The cartridge head
250 in turn generally comprises a cartridge holder 251 for
holding, in use, the beverage cartridge 1, cartridge
recognition means 252 and inlet and outlet piercers 253, 254
for forming, in use, the inlet 121 and the outlet 122 in the
beverage cartridge 1.

The housing 210 contains and holds in position the
other components of the machine 201. The housing 210

preferably made in whole or in part from a robust plastics
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A beverage preparation machi ne 201 according to the

present invention for use with the above descri bed
whewenes7 cartridges is shown in Figures 35 tBCHEB200A®00273

beverage 20 preparation nmashi ne 201 general ly

conprises a housing 210 containing a water tank 220,

a water heater 225, a water punp 230, an air

conpressor 235, a control processor, a user interface

240 and a cartridge head 250. The cartridge head 250

in turn generally conprises a cartridge holder 251 for

MR HGE R Ao g 1 orl KR D o 1 Ao A prean be

m&i@rﬁﬁrvﬁq@,oﬁ% goFt fOFdH NG, md th USEs rﬁah?effﬁﬁtsﬁ&'l as
and the outlet 122 in the beverage cartridge 1. The

stiis} eRp Eieomaiasraiiel Wiol dBhe mpesing ohl hes Boeferably

ccg)rﬁrﬂ? r‘g)ocrh sk?élv%f}f g‘%ﬁ” kK pargil Tf]ronn:o% an_g %‘P and a

eralymaeln roma robust
rq:ﬂzaslta]cs A0 20041068254y RS L82 (A 000 2/ erddl et @f | @&l tt ing
uch as ABS. Alternatlvely t he_ housi ng 210 can be
fmt&ée iTRtHote L ISR rD AR AR 3T (e THATHS de sirdned

tRfet At eRst isieeln O @M nium o@"%l’i@%ﬁ&r@%i@ The

preferably conprises a clamshell design having a
reraﬂbrhalrfala‘lzzplrcandi@ % reredml F1 2 Lowtiteh atl tavpment of

C for fittj ne 201
k(éﬁg“o%agtﬁeent S ano25 :annlti}e%/el} el ds téelrpo]l%efoorr?e(ga‘”fjh prs.
sutaf e drdrdssr iautdiehtsf, el 2ikkbadde pdedions,
hal f 212 provides a recess 214 for the attachnent of

f%éf%ﬂéfl%rﬂbezwmw%sqfngt@m@m A vkt [position
tcﬂ%’g I's . bo %uc%es the

witBilh 4 Ide%
t hr eaded portlons or retalnlng the conponents 0
Odelrﬁacclmste 2wl wmgﬁﬁsldﬁ drhe wadidute t3oe n@edaafsﬂ 25 of

U B Y o R A R s e
st%l’Qhrﬁ:; RIRf ed=all i ePrdesd Wi iy fs@:%.tblfeorma}ﬁlé:t andi ng
t he machi ne thereon in a stable manner.
Alternatively, the base 215 itself may have a shape forming
a stable support.

The front half 211 of the housing 210 comprises a
dispense station 270 where dispensation of the beverage
takes place. The dispense station 270 comprises a
receptacle stand 271 having a hollow interior forming a drip
tray 272. An upper surface 273 of the receptacle stand is
provided with a grill 274 on which the receptacle is
positioned. The drip tray 272 is removable from the housing
210 to ease emptying of the collected water. A recess 275 is
formed in the front half of the housing 210 above the
receptacle stand 271 to accommodate the dimensions of the
receptacle.

The cartridge head 250 is located towards the top of
the housing 210 above the receptacle stand as shown in

Figures 35 and 36. Preferably, the height of the grill 274
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Al ternatively, the base 215 itself may have a shape

formng a stable support. The front half 211 of the
woongios2s210 conprises a di spense station 270r@ieBe004/000273

di spensation of the beveragé 20 takes place. The

di spense station 270 conprises a receptacle stand 271

having a hollowinterior formng a drip tray 272. An

upper surface 273 of the receptacle stand is provided

with a grill 274 on which the receptacle is

positioned. The drip tray 272 is renovable fromthe

ousi ng 25 210 to, ease enptyi of._t he caqlil.
er'e EFT@ §g§a§§§lﬁ © E%Fﬁeggpncﬁke% r%ﬁg%%gﬁg'gp

ackbanusicn@i2ke abeveithe ofecepipthelst.and 281 preferred

accommodat e the _di nensions of the receptacle. The
thedr thied ge IPEE 250 1iSs A0 CALER WIS CPRE ol o eag0 250 28
po}g!%ﬁbl'i%uSI 1510 f@qq%e A8 WieceRIRChe SRR 18S tshewn in

igures an . Preferably, the height of the gril
122410 201 MG52EAWRCTICBR B0w COGRERse38§tedlian & (.0 SO as

the cartridge head.250,can be j ust ed acco
Eogifremeie & &e&ﬁfﬁ%eg@& i %ndltsgeglsp?ﬁe%éeﬁfreeré‘grétnﬁ%\ast to
3R HELRAEAE @drit 2% 161031 G-ddepreally.i dgeikeat26Go0

as possible, whilst still allowng the receptacle to,

migggaamsa@ﬁaa?rm@w ﬁm@mnﬁ &h tHe essairee g ppimise
) oas _.to t i i
1o e e el et S AL TR g o

( cen ore contacting t
PERaRIAG} e cBYtRicARLsS dfo batiwdear sSmspraand ng Camuh in height

spl.ashing of the beverage and _m nimse . |oss of
coah I AR IS RATBIREE WG @ Has & r &5t S8t Lo head
~dyeferably receptacles of between 70mm and 110 mmin

hei ght can be inserted between the grill 274 and

car tTHalgedisiate 260 iTHenfedd it Use latadighed M jront

o, WK S g S A A, (Hnd NE AU MR LAY SRS 281,
and a plurality of statué indicators 243-246.

The status indicators 243-246 preferably include a
light emitting diode (LED) 243 to indicate readiness of the
machine 201, a LED 244 to indicate if an error has occurred
in the machine 201 operation, and one or more LEDs 245-256
to indicate whether the machine 201 is operating in manual
or automatic modes. The LEDs 243-246 may be controlled to
illuminate at a constant intensity, to flash intermittently,
or both depending on the status of the machine 201. The LEDs
243-246 may have a variety of colours ihcluding green, red
and yellow.

The start/stop button 241 controls commencement of the
dispense cycle and is a manually operated push-button,
switch or similar.

A volume adjustment control may be provided to allow a
user of the machine 201 to manually adjust the volume of the

delivered beverage without altering the other operating
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15 and a plurality of status indicators 243-246. The
status indicators 243-246 preferably include a 1ight
we 6327 di ode (LED) 243 to indicate readi nesBCDGBRIVG/000273

machi ne 201, a LED 244 to i3ndicate if an error has
occurred in the machine 201 operation, and one or

nore LEDs 245-256 20 to indicate whether the machine

201 is operating in manual or automatic nodes. The

LEDs 243-246 may be controlled to illumnate at a
constant intensity, to flash intermttently, or both

dependi ng on the status of the machine 201. The LE 1
CrRA AR el dfay ERE AR We G110t R UdIST ©

21130 25, and yalda e Shard o opLBlid.omiZdds o r ol
comrencemne of the dispense cycle and is a manually
vapgiatall yrishertutdart, rolswa beora statidmr kolvolainginear
adj ust ment. contr ol be provided to allo r
= e S DA e y S TS Ry Srae
pddiendeldyer sgh bavenage wWihiaid1 B}t efdNgnd hies addierrolled by
oper ating WO 2004/ 065257 / GB2004/ 000273 39

a oleraciEriating. tIe efteaablstahoutdt ere? 4l ust nent

control_ _allaows an adj i u frdl USo®ided

mi nds S% h%owe\ell%l%?rieéj%gj ﬁsttrre%l}tla/“g%)n{%) rrayﬂr%% a o o
tHOtmoh kw0 . | Anearnatsivaleyr, mowkygi $@bpleackutban t h

i ncrenment and decrement 5 buttons, or sjmlar. Nbre.
Cqypr et 39, S VB IePY SLRRRH TGP & BT s 7T P T
t 241 . wer switch (not

g A e e i e A1) ‘
Al t eTmatvatedy, t aone2 & ubpl yoezredeto core rotdedsi Hpty

by insertion or,renmoval or.the wer I I
ARSI o A HOVT CHAITY T St ST (k. 291 2 P
népeateh1®. thege reafepfrddie 2houstmgr 246s amdgeserally

connected to the rear half 212 of the housifg 210.
cyrendiet @21 tReRy 2291 PR SBRY PYeRtPial | gireutar or a

frustum as desired for aesthetic reasons. The tank
comprises an inlet for filling the tank with water which is
closed off in use by a manually removable 1lid 222. An
outlet is provided towards a lower end of the tank which
communicates with the water pump 230. The water tank 220 may
be made from a transparent or translucent material to allow
a consumer to view the quantity of water remaining in the
tank. Alternatively, the water tank 220 may be made from an
opaque material but have provided a viewing window therein.
In addition, or in place of the above, the water tank 220
may be provided with a low level sensor which prevents
operation of the water pump 230 and optionally triggers a
warning indicator, such as an LED, when the water level in
the tank descends to a preselected level. The water tank 220
preferably has an internal capacity of approximately 1.5

litres.
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cylindrical body 221 which may be right circular or a

15 frustum as desired for aesthetic reasons. The tank
wa@oowneees an inlet for filling the tank w th ReX/eB2004/000273

which is closed off in usddby a manual ly renovabl e

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

the tank which communicates with the water punp 230.

The water tank 220 nay 20 be made from a transparent

or translucent material to allow a consuner to view

the quantity of water remaining in the tank.

Al ternativel t he ter tank 220 be made from a

opadli8 HELER RBUR Havs SPoyraadeatyCoirng chdakmesn the
watther ebfk 2bn addl tihenwadkr heplaee 20t the abawe, the

wat er tank 220 25 may be praovided with_a | ow | evel

SCHERSSE CRRiLah 1pr EVEIVES 43pens: it6n contired lwgk & lvep czgrol
i onad | j : rnj i ndi I u

P . e PR RE Y Seg A A e e a0

mlidmgnesé| eated lével makieuwmpeestsame 2Z0 2 .pr éfeer.abl y

has an_internal capacit approxi matel,y.1.5 30 .
PR 2B L5 BT P S PER B AR b0 00 P4 LA orid st O 2
baRUNMEH23¢ 1% eReATV et conneciet hekwaprHike 20at &an be
tank 220 and the water heater 225 as shown

congheraedc BlY! yhien cRinguod  #FogREsPE Eentcoldl dguspntRee of

0 pr, r. oy i f
e b LB A, Hhr "B B! oY R SRR B
el2chrbanl sBpefler all yhe pumpr. Melrefeeabillye three gaupe can be

be limted to 2 _ bhar. The flow rate of water throou%h° .
driyenngenRy 261 10an BE% cdftrofPéd BY 3rhé %Cant’ 051" s, 90%

orPh8eesser the hexaRel cenkage1ely rhhe Mindumdu Wy &ife the
of the punp by cycle chopping the 10 el ectrical supply

voflgmehe fpwap erPretreesbliy threfpgaplyan e —dbidvdsagtingngo a
of 10% 20%.30% .40% 5Q0% 60% .70% 80% 90% or

+ B50% o PRGN FhEad TR PAERE Phe o ar gEpsEd

bet/B@agQl IMeuakt amaiee huppmed the preflerabhy EPgohumpbProduced

byl%%%gn .291? (Pavia, Italy). A volumetric flow sensor (not
shown) is preferably provided in the flow line either
upstream or downstream of the water pump 230. Preferably,
the volumetric flow sensor is a rotary sensor.

The water heater 225 is located in the interior of the
housing 210. The heater 225 has a power rating of 1550 W and
is able to heat water received from the water pump 230 from
a starting temperature of approximately 20 °C to an
operating temperature of around 85 °C in under 1 minute.
Preferably the dwell time between the end of one dispense
cycle and the heater 225 being able to commence a subsequent
dispense cycle is less than 10 seconds. The heater maintains
the selected temperature to within + or — 2 °C during the
dispense cycle. Ag discussed below, the water for the

dispense cycle may be delivered to the cartridge head 250 at

- 83 °C or 93 °C. The heater 225 is able to quickly adjust
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+ or - 5%accuracy in the final volune of the
di spensed 15 beverage. A suitable punp is the

wE@H06526n EP8 punp produced by Uka S.r.|. (RewiG&2004/000273
Italy). A volunetric flow génsor (not shown) is
preferably provided in the flow line either upstream
or downstream of the water punp 230. Preferably, the
volunetric flow sensor is a rotary sensor. 20 The
wat er heater 225 is located in the interior of the
housi ng 210. The heater 225 has a power rating of 1550

Wand .is ahle to heat ter, receiyed fromthe, er
tlb%rr({]pe 30T om - & starty n Ot%%?%t%fe %foﬁp%)?oxﬁ\é\an%f%rpya
ncikal ovte O Refmbe Mg L eamer adir € of ik G- 86 £2 % Ncomprises
under 1 mnute. 25 Preferably the dwell tinme between

an YV PP WS peHser Lyt eclarghi e wkhtlehe 2pgater if

[ sdtbs geiie i n y j
¢ es%%%&ldoﬁsecongs.&e'r%% ﬁg'at er én%ai%&aﬁ ns is]??fg EhE héater
2%%liectied] tenpearatare t dyd thead 230 an@ Gduridge t heby

di spense cle. As discussed_ below, the water for the
MORF; U h S SR R AASA BB det § vl o TP THE <o 1 F RageRter

fhead 230 @pr 49 £ e Yher e & 22%hs ableridge 1.
qui ckly adj ust WD 2004/ 065257 PCT/ GB2004/ 000273 41

I Hehal@sasgure erfpdrat A 0 et tharreadterninsd G frbhs athen
' : r 8 T eat .
t}ﬂeoruan%r anst ‘%{1Jeef?ec§ ggr% n?ea% s c?f Q%ﬁ\ﬁq%ela—cxﬁégﬁﬁ%lsv%ﬁnto

conprises an over- erature cu
tiehelmigatteray freddieetenpefatticl exceeds 98 C. Water
output fromthe heater 5 225 is fed to the cartridge

head RN FTREFIRe 43 DyLS RRHILOFVRLY fﬁ%rén‘\?\%t}/e to the
cadl MRigd Thdfe JWEsspnge s tde yal el i) QWiFe and

acceptable the water is passed to the cartridge 1. |If
carfer Prlest e the dgw ok mboves gyedeiler mieddnpiessor 235

o IE ISk Y S B 205 dad e LSS o
bakhe @i O PReSIOm? 3T dndpef BY ‘el Vi £ gwrasdedi deithe 2.0
bacra.r tPrrled eera%elayd, 2t5hoe bayi rnecaor:r?pn_f)ef s saoro nzeB-SV\/acyarY a;Lr\/caedL?gg two flow
rates: a fast (or maximum) flow rate and a slow flow rate.

The control processor of the beverage preparation
machine 201 comprises a processing module and a memory. The
control processor is operatively connected to, and controls
operation of, the water heater 225, water pump 230, air
compressor 235 and user interface 240.

The memory of the control processor includes one or
more variables for one or more operational parameters for
the beverage preparation machine 201. In the illustrated
embodiment the operational parameters are the temperature of
the water passed through the beverage cartridge 1 during the
operating stage, the speed of charging the beverage
cartridge 1, the presence or otherwise of a soak step, the

total dispensed volume of the beverage, the flow rate of the



10

controlled by the control processor. The air
conpressor 235 provides a maxinmumflow rate of air of
wWood4065286T n at 1.0 15 bar. In use a working voPCreBed04/000273
35 mM is pressurised to 2.82 bar. Preferably, the air
conpressor 235 can produce two flow rates: a fast (or
maxi munm) flow rate and a slow flow rate. The control
processor of the beverage preparation machine 201
conprises a processing nodule and a nenory. The 20
control processor is operatively connected to, and
controls operation of, the water heater 225, water
wRh FB0ingi Fhe oihFeRaEve 2357gRd Meert it Bl ey cerbapand
pgpfogegpry% f%&%ﬁchgéﬁg[ processor includes one or
nore vari abl e r one” or nore operational paraneters
for TRS taeideles affer prleparpeianiomehi per0dtern ghe stored

cilJlustrated enpodi nent the operational paraneters ar
55, GRS r E01 T WEL Ut of PABEEUETR T Bughor recotided on
obevergge sartrigdge 1 dupi-8gehbeng Opes abpogasiagel the

speed of charging the beverage _cartridge 1, the
paravehess oregt heedi et oPrhaigahkdssrpnsahionoof ot Bp beverage

. di S ft b age, - - f e
B0 0 SR coioa v0020s A2 uater Bariag The
conpehasgeaspageal bngd dheddtovbias ecandespendbdgotot hke
purge.stage. The, varj abl es fO{ t he ogerational b 3
vkt aRbeer staredsibrede FARERR! nRRBrSSSThe ™ REPTY i dgaP1e
1 CONREL§6S:n5Q0E3 PHOVEASE QAtaScOh ba 1HEICALEEPEEsdnt the
representing the operational paraneters required for ,
nepesaaky dirspeabhed ofonf thheobevat hgeal i parpmeters described
gartridge 1. The code is in binary format and
4gBWprises a plurality of data bits corresponding to
the variables stored in the control processor nenory.
Table 3 10 illustrates how 13 bits of data can be used
resent the necessary variables for the

sAper at T oNglp P SIE TS UESELEHEE 1 00VE.

0 & 1 Water temperature | 00 cold

01 = warm

10 = 83 °C
11 = 93 °C
2 &3 Cartridge charge 00 = fast charge with soak

01 = fast charge without soak
10 = slow charge with soak

11 = slow charge without soak

4, 5, 6 & 7 Beverage volume 0000 = 50 ml
0001 = 60 ml
0010 = 70 ml
0011 = 80 ml
0100 = 90 ml
0101 = 100 ml
0110 = 110 ml
0111 = 130 ml
1000 = 150 ml
1001 = 170 ml

1010 = 190 ml
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Table 3 it Paraneter Description 0 & 1 Water

tenperature 00 = cold 01 =warm 10 =83 C 11 =93 C
WQ28486Cartri dge charge 00 = fast charge w th BOBKBO®4/600273

fast charge without soak #® = slow charge w th soak

11 = slow charge wi thout soak 4, 5, 6 & 7 Beverage

vol ume 0000 = 50 M 0001 = 60 mM 0010 = 70 mM 0011 =

80 m 0100 =90 mM 0101 = 100 mM 0110 = 110 m

0111 = 130 m 1000 = 150 mM 1001 = 170 m 1010 =

190 m WD 2004/ 065257 PCT/ GB2004/ 000273 43 1011 = 210

m—— 1100 230 m  I1I01 = 57 = m—— ITIT
=300 m 8, 9 & 10 Flow rate 000 = 30% 001 = 40% 010
= 50% 011 = 60% 1100 =230 mt
1101 = 250 ml
1110 = 275 ml
1111 = 300 ml
8, 9 & 10 Flow rate 000 = 30%
001 = 40%
010 = 50%
011 = 60%
100 = 70%
101 = 80%
110 = 90%
111 = 100%
11 &12 Purge 00 = slow flow/short period
01 = slow flow/long period
10 = fast flow/short period
11 = fast flow/long period

The code on or in the cartridge 1 will normally
comprises one or more extra data bits for error checking. In
one example a 16 bit code is provided.  For example, using
the variables listed in Table 3, a cartridge 1 bearing the

code “1000100011110” would have the following operational

parameters:
10 Water temperature of 83 °C
00 Fast charge with soak
1000 Dispensed drink volume of 150ml
111 ‘Flow rate equals 100%
10 Fast air flow purge/short period.

Thus, unlike in previous beverage preparation machines,
the memory of the control processor does not store
operational instructions for beverage cartridges based on
the cartridge type, i.e. instructions for a coffee

cartridge, instructions for a chocolate cartridge,
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100 = 70% 101 = 80% 110 = 90% 111 = 100% 11 &12

Purge 00 = slow flow short period 01 = slow flow | ong
w@eooes2510 = fast flow short period 11 = fasPCT/GB2004/000273

flow | ong period The code @h or in the cartridge 1

will normally conprises one or nore extra data bits

for error checking. In one exanple a 16 bit code is

provi ded. For exanple, using 5 the variables listed in

Table 3, a cartridge 1 bearing the code '

"1000100011110" woul d have the foll ow ng operationa

| RN ANRLE)S: t ; Fas

RS, 01 AR 28 BB oy ot

thEs@eint ridll pHame ssate sequalss vERAMbI@ sFdsir aid dtdwg the

. r short peri.od. .Thus, unlike i revj.ous beverage

R G HREHt). BB ST 7 o Ao & GO v et

ThR0CRSS @l e N sideaitbyelner atir@ialy, | RSiYGHONYHegree
for beverage cartridges based on_ the cartridge type,

ofj centirpdi Qictienglirmengatdrreeycdar waindde, exercised. For

I.NSkruct. f lL.a .ri dge 06525
B o 0400037 S SF A Rt FRSEr S ey P CIE het e
usetic folmsltigde et eRuliey ofr bilkedsonifr eoficecessbler than

stor vari ables for adjuysting._the individual ,
uS&Bgrg@?oﬁgwepﬁpéﬁgﬁgﬁ§sg OFh@g&i§§@ﬁ§eoéy6FgﬁeeThi§rlor
cobiasgd sBumRabn®f Rdvanages stbikish ¥ns? HRalels d-oree

5 of control of thé dispensation-cycle can be

cagkeiepsedyrroratégamyben s ghtliyidubflepemameters are
ungﬁﬁEgﬁl%%agu%%r%%%E%%Sdg%%eggnces in dispense cycles for

similar beverage types because they quickly consume the
available storage space in the coding medium and control
processor. Secondly, the coding method of the present
invention allows for new beverage cartridge types to be used
in pre-existing beverage preparation machines even where the
operational parameters for the dispense cycle for the new
beverage cartridge 1 are only decided upon after sale of the
beverage preparation machine 201. This is because the
control processor of the beverage preparation machine 201
does not need to recognise that the beverage is of a new
type. Rather the operational parameters of the dispense
cycle are set without direct reference to the beverage type.
Hence the coding method of the present invention provides
excellent backward compatibility of the beverage preparation
machines for new beverage types. In contrast, with prior
machines, the manufacturer is restricted to dispensing a new
beverage type using one of the pre-existing dispensation
cycles as determined by the in-market machines.

The cartridge head 250 is shown in Figures 39 to 42.

The cartridge holder 251 of the cartridge head 250 comprises
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used for different grades or blends of coffee rather

than using the sane paraneters for all types of
wa@odotmes25Pri or coding solutions relying on stPCT/G§2004/000273

instructions by 10 cartridg® type rather than by

i ndi vi dual paranmeters are wunsuited to such subtle

differences in dispense cycles for simlar beverage

types because they quickly consune the available

"storage space in the coding nediumand contro

processor. Secondly, the coding nethod of the present

a gfg){)aaf%w&%n.paau@%g,ma ney \b%reagg)%% Lgald@%é/pﬁd a

e used  i'n pre-existing bevera aration
pimehililes ceuen ey enduret 2k nadd ioniadngghrianstevese orhe fixed

the di spense cycle for the w beverage cartridge 1
LCHRF G o QUL i T AT GRHSH AT DS nglie upper
pd¥ep @t i1, Jmehine 2. o S tseRRfausudthe 2P are rotated
control processor of the beverage preparation nmachi ne

alpolt adomsmist Hewdk taxedighi sElquras 13 eve? agfeow sthe
of..a hew. type, ther .t h e ' r .
P B i AL e A LA B S hine 200
o Hie teveriagei dype. Hence the coding nethod of the
present invention provides 25 excel|ent backward
Cc

onpts FAHaTRRYE (HRPHe R Hy e 3 it AT ErF kR F Heridge

ndi@fe AW REVETRAGRd YREEar 4L GRSt s i Md M hd Prpart 255 by -
machi nes, the manufacturer is restricted to di spensing

mesarreew  lrevEraye iy peecsamigsro s ©f The pranekistheghanism

di spensati on _cycles, as determ ned by_the in-pmarket
25h HTTRS.S50 ifl BT die Fodir D8 | & SRoui( ] reccond
meniiF LB Dd f281 Thed cagd r i dge holder 25dc ofgt hef the

cartridge head 250 conprises WO 2004/ 065257

clpaR icER G VO0ZTR T R & | kethaRfkra Parfhbes iy pivotably

t ' [
oI SIRILS UIENIR P20 MR AN fULE ote 20a,
orzbprarshdihes idit atabtles upoerr phgd IRYGded 5 upper part

255 @ ELLB 220 a0, Car L 0a TOUL 257 8081 cng vy
ot SOW A& rms 282, one on each side of the cartridge
holder 251 which are each.pivotably mounted to the upper
part 256 at a second pivot point 285 located on the hinge
axis 258 coupling the upper part 256 to the fixed lower part
255. Each over-centre arm 282 1s a reciprocal member
comprising a cylinder 282a, a stem 282b and a resilient
sleeve 282c. The cylinder 282a has an internal bore and is
rotatably mounted at one end at the hinge axis 258. A first
end of the stem 282b is glidingly received in the bore of
the cylinder 282a. The opposite end of the stem 282b is
rotatably mounted to the U-shaped arm 281 at a third pivot
point 286. The third pivot points 286 are unconnected to,
and freely moveable relative to, the upper part 256 and
lower part 255. The resilient sleeve 282c is mounted

externally on the stem 282b and extends, in use, between
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cartridge holder 251 with sonme conmponents of the
machine 201 omtted for clarity. The rotatable upper

W@ a00/08867 and pi vot abl e cartridge nount 257 aP€T/GB2@d/000273
relative to the fixed | owedépart 255 by 10 neans of a
cl anpi ng nechani sm 280. The cl anpi ng nmechani sm 280
conprises a clanmping | ever having first and second
menbers or parts 281 and 282. The first part 281 of
the clanping | ever conprises a U shaped armwhich is
pivotably nounted to the upper part 256 at two first

pi vot points 283, 15 one on each side of the cartrid
SOSTEEE SHFLAPRE SBCIME P TORT REZA At ﬁ&q“}s@eﬁjﬂ- “he

re&OMPIEIReS10Mre 9%elr GRIMIMERIIIRE 2 &hor@R8) 101y eACh I8 derer-
of the cartridge holder 251 which are each pivotably

cemburet @dt @ 82hduip e s grarthe Beat- ceTdacord pidfR ipvichtan
85 ated.on _t he hinge, 20 .S Oupl.i ; :
ef g BBt NS U NI RRAAS AR Jilfor poines
2 80V &foweaiily erdl MwaS?2 Arona treciHireealaxien®»es  iconprissi ng
i nder 282a, a stem 282b and _ a resilient Sjeﬁﬁﬁa
[

|
DRTAELTIRY Ginice FEYETRRE & [TRCer A D A
c;}flﬁﬁeaz%ben unt aq, at-ne el al dhe Nintgs: as RaSeAbly

of the stem 282b is slidingly received in
fdrheedbdmenofsiltikemeyl | nder 282a. The opposite end of

the stem 282b i rotatably nmounted to, the e
ar m%rﬂdtsq’?pﬁﬁsradmbi%&t e’%‘cﬁ S g6 he %i%rrsd: Bi vor “he

c A M2 86 18 WHIORRRT tRind 0. seAnthd IRevamileabdependant
relative to, the upper part 256 and ' 30 | ower part

hopBs meplheneial e MNs | Be\REIB AL 48 ot FaekidFraligtder

e e N S
23she ™ ifiderd 28R&eanthst P89 . tliheamesidgettokdervabl is

282c_ acco, dat es shorteni ng of e qQver-. centre arm
ek g e SRR LER R S R L S

et ended SOMHIOURId O paMOVEEME A thesd h reegiyaddge 260
tﬁgiggésaligned generally with the hook members 287.

As shown in Figure 39, the U-shaped arm 281 may be
formed from a one piece plastics moulding comprising an
ergonomic hand grip and the hook members 287 integral to the
arm.

The cartridge mount 257 is rotatably mounted between
the upper and lower parts 255, 256 of the cartridge holder
251. The mount 257 is provided with a substantially circular
recess 290 which receives in use the beverage cartridge 1.
The recess 290 includes an irregularity 291 for
accommodating the handle portion 24 of the beverage
cartridge 1 which also acts to prevent rotation of the
beverage cartridge 1 in the cartridge holder 251. The
cartridge mount 257 is sprung relative to the fixed lower

part 255 such that in the open position, as shown in Figure

41, the cartridge mount 257 is biased out of contact with
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5 286 towards and away fromthe hinge axis 258 is thus
possi bl e by relative novenent of the stens 282b in the
wa@yloaess 282a. The resilient sleeves 282c arBCT/GB2004/000273
preferably formed from si W cone. The U shaped arm 281
extends around the front of the 10 cartridge hol der

251 and conprises two downwardly dependant hook
menbers 287, one on each side of the cartridge hol der
251, "each conprising a cam surface 288 facing the
hi nge axis 258. The fixed |l ower part 255 of the

cartridge holder 251 is provided with tmp bosses 259
i erh kRO GRE e T S leddl ST OIIGha GersS7 12

nBRI S5 G Mnded A Ae 040 A00ind horRol 5l daaned

ers 287. As shown in
meFrnkgwsa 294, t36S ummwm%mm s 7 fm rgeldsvxdﬁd avith

one piece plastjics nmoulding ¢ risi er go
S FREGHER AP (TR HOOIE TEtTer B ARAG 15 ST o
o@ et Theefadtd igdge, MINtad 7 ieddtB@DY ﬂ‘[ﬁélrtt&dtrldge
between the upper and | ower parts 255, 256 of the

recogni e ks 235 Wheh M FRT Z5709S TGV e’ v § Hnoved
lg%ot$$ antially cire qhgr recess 290 which receives in

beVerade cart ridge 1. 25 The recess 290
i ncl Tigesugert gyl 263 tgod@di des a apememallEy | igrehbar body

handl e port 24 of the b [ whi.ch
308 SPREES 1 PHETET oL BEANG S boveragest vilkn a
c&ﬁgﬁﬁégggaﬂ-%fb&rﬁhéxﬂéﬁéfgﬁér@&ﬁ@%léﬁﬁ-1T@@r1ng a dispense

cartridge nount i's sprung relative to the fixed
cyolerand phso @Eﬁmhbh tdrafirm winetlopren p@%lrit—rbcﬁage a% is

in Fi ure rtrid
1%%‘?@1‘”&0%1? c‘i‘a%l%rhé \/@H‘io oA OEEL T %&%‘%ﬁ %%052%l
shdpédiendrxegl 4 oYSInpardl 25bi sectdatrihes rBrWhicﬂgeengages
mount 257 is noved out of contact with the outlet an

and| e¥ips ebleerildgdets 254th952EVIRRIR 73T HEHEI Fo n?galnSt
tgé7l6§e9r§¥£9e§5§“%ﬁbn the cartridge holder 251 is closed.

At the same time the window 312 contacts the closed top 11
of the cartridge 1. A wave spring (not shown) is positioned
between the viewing window 312 and the circular body 310 to
enable the viewing window 312 to move axially relative to
the circular body 310 by a small degree. The pressure
exerted by the rim 311 on the flange 35 and by the window
312 on the closed top 11 ensures a fluid tight seal between
the cartridge 1 and the cartridge holder 251.

The lower part 255 comprises the inlet and outlet
piercers 253, 254 and the head 300 of the cartridge
recognition means 252. The inlet piercer 253 comprises a
hollow needle-like tube 260 having a sharpened end 261 for
perforating the laminate 5 of the beverage cartridge 1 in
use. The inlet piercer 253 is in fluid communication with a
water conduit 262 as shown in Figure 42 which passes through

the lower part 255 and is connected to an outlet conduit 263
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an aperture 292 for receiving therethrough the inlet
and 5 outlet piercers 253, 254 and a head 300 of the

W@ 200406522 recogni ti on neans 252 when t he carP€T/d§e004/000273
nmount 257 is noved into tH& closed position. The
upper part 255 conprises a generally circular body
310 housing a circular view ng window 312 through
whi ch a 10 consumer can view the beverage cartridge 1
during a dispense cycle and also visually confirm
whether a cartridge 1 is |oaded in the machi ne 201.

The vi ew ng.w _ndow .S _cup-_ -sha ' ; P
Ofdg%rﬁ/va“fa&%/xg&fera&c re(%%:‘slz'm%fl \M}tllcﬁrwlc gﬁgeé{ybze\sg r%n% lgsr isplsT;n tlar
id hedd angea3d @ft lide dienerageiaardibatyeinl wdoaiapgilikant ‘s

the I ower part 256 when the cartridge holder 251 is .
Eyggapea Pagentife Harfe 3% 4hetd ddow $E# coit &% qHBTises

arglhcﬁﬁg died Ly ofnddie Gar tdd dge-y1 A Wav e SHd (W8ss-

I's positioned between the view ng w ndow 312
searid. drh éraoi i | dimebrdyor@l Ol angereidisre thwe ddsctargge spout

w ndow 312 to nove axi y lLative to 20,t [ IC r
430 ?ﬁfwea R4 ezgérgeé).fr 'eF‘rJi}se SRR e%rg rttq'%e% %‘%}ﬁet
pildiedd msill Onsdhedfdange g 40 tdhemudowy A2 wdre

the closed top 11 ensures a fluid tight seal between
lamigats t9F ddee Peirrradfe xtFidar hol reypinggy of the

qwer rt [ it i t I ;
g P8 4 S, S PRIy 3R S
19200010 tilon beenso25%he Teetinl e piferider 253 aimrprieesion
a _hol |l ow needl e-1i ke tube 260 Vi n shar pened _en
todrkbror g&tsbor ?rﬁf%iﬁ?@%ﬂﬁq?hggE%”%%E%ﬁﬁ§16§V%r%ﬁ§;é¥
aﬁ@ﬂﬂf@%tﬂof@ S beviiadd | 8 Pi G R5hdSetiirdigh d The
conmmuni cation with a 30 water conduit 262 as shown in
Ol Ipit @ Uraehii 3F hasisvrrashridighl anife i ovierespe inabhy Ay the

PR 9 i AL PRR RO 0857 s
tiditd Bdsd e st 254, isesidnidarche nrirypbugd dodtheeaut et
dipslce}{a?regre dsepsglg’é b463d altr?d ttlr]l'lee aopl?‘éelngavpattl'ls 42 of the discharge
funnel 40. The outlet piercer 254 folds back the cut
laminate 105 into the annulus. Thereby both the outlet
pilercer 254 and the cut laminate 105 are held out of the way
of the discharged beverage.

The outlet piercer 254 is surrounded by a ledge 254a
which is raised relative to its surroundings by O.5mm.

Advantageously, the outlet piercer 254 is removable
from the lower part 255 to enable it to be thoroughly
cleaned, for example, in a dishwasher. The removable outlet
plercer 254 is received in a recess 267 in the lower part
255 where it is seated. The inlet piercer 253 and/or the
outlet piercer 254 may be made of a metal, such as stainless
steel, or from a plastics material. Advantageously, the use

of plastic cutting elements is enabled by use of a laminate

5 which is able to be punctured and cut by a non-metallic
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Eur opean patents EP O 389 141 and EP 0 334 572 and

conprises an open ended cylinder 264 of circular or
wzehaged’ cr oss 5 section having di nensi ons | aPQgEGBRVA000273

the di scharge spout 43. Ad9arcuate portion 265 of the

upper end of the outlet piercer 254 is serrated to

pi erce and eventually cut the |am nate of the

beverage cartridge 1. The renuai nder of the upper end

is cut back longitudinally of the cylinder at 10 | east

to the base of the teeth 266 of the serrated portion

mdt% fﬁfﬂ(ﬂcéﬂgé%ﬁigﬁéih %gnéggfhékéwﬁgﬁfr§gﬁtégh be made

out apertur verage i s dispensed
lemserma‘mu@mcﬁ'hbowm | &te prisslcert Zﬁ'dljxpnertccestm@econsumer-

te ernall of the disc e spout 43 and
TR HE Tk 1 HgEE RS I8 S STehas Te T bgthPi to
rpos] tPﬁEef&ﬁ% | thhd hen By Usrdet woen dhe il seher ge
spout 43 and the outer wall 42 of the discharge

pieirry 20, a%ef@mqacéta@@remgm foteErdhckiihevleigh is
te un! dghereby both the outl et
plefggr 2%% %ﬁ%ﬁé§§% am na e 105 are held out of
t he mayuse0 ﬂﬁetﬁ;@p@rmgﬁ% bef ertag ecadtel dge | leblder 251
. piercer. 254 is surrounded b Ied 4a, which |
P 9T o RS RO HOARTHI T STt & Ol ntated
vvan ageous | Yowd Res oud e\t‘eﬂﬁfaﬂerag%év&l rfmﬁéﬁﬁe 36, to
fromthe lower part 255 to enable it to be thoroughly

a zcslceﬁeedamlsntmn el@amptch i it al@u@lrwmtr@ed Tiebstantially
rennv out rcer 254 is ec L Ne
n R R 0 ol e ] TR g PR S e

e | Dwer |s séa

pard ezsaalae:mafaﬁﬁlal@g@l/muﬁmezwutfrm Whes € epa 254 PRy s
be made of a netal, such as stainless steel, or froma
Mo tfEam et e reRgn ‘s&av%bﬁa@éﬁedw%@%% byeRgration of

k@aaéférﬁpﬁk%t%ﬁ\%:ﬁ' XA ;@b is 1‘9{@% pr Use P ay yser takes

m nat e to be punctured and cut by a
haloh-arettzie | ¢l WP RO G652 37y RET CB2O0BOD0278 28D and pulls

dc?n]yg%j/garfc?el, . Cé)é‘r?se&l;{?enﬁtfy, tq'l pe;gecrerpsar 5325g51§o€a%]es?ewhlch
first brings the rim 311 of the viewing window 312 into
contact with the flange 35 of the beverage cartridge 1 in
the cartridge mount 257 and the window 312 itself into
contact with the closed top 11 of the cartridge 1. Continued
rotation of the upper part 256 rotates the upper part 256
and cartridge mount 257 down into contact with the lower
part 255. Further rotation of the U-shaped arm 281 causes
the U-shaped arm 281 to rotate relative to the upper part
256 and the lower part 255 resulting in the hook members 287
of the upper part 256 engaging the bosses 259 of the lower
part 255 with the cam surface 288 riding over the bosses
259. During this last stage of rotation the cartridge 1 is
compressed between the cartridge mount 257 and the viewing
window 312. As a result, the viewing window 312 is moved

axially relative to the circular body 310 of the upper part
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| ess sharp which lowers the risk of injury to the

consuner. |In addition, plastic piercing elenents are
Wmea04/06282 to rust. Preferably, the inlet piePCPGB2W3/000273

and the outlet 5 piercer 240are fornmed as a single,

integral unit which is renovable fromthe | ower part

255. In use, the upper part 256 of the cartridge

hol der 251 is novable froman open position in which

it is orientated vertically or towards the verti cal

as shown in Figure 36,-to 10 a closed position in

[ I | hent [ Voo horhzant

G Beant v h T he T ed T okr  Rart Sosete
aldantsr ifdge anuakte 257 .ofTHe leppercqsarin 288 ievemngal dawmidge

t he en to the closecd ositions b per ation

1 r r g %@ tfgke
AR E 18R PTORF A 0SE TREPer Part 2865 ke
anfAkes ofl%dﬁ@r%s@i\i@ef&ﬁmﬂﬂ.i'@/ﬁo hd e rdsitmpedis kept

arm 281 and pulls downwards. Consequently, the upper
wigdrin 286 acsieated Mehiramnad i (e sHiawsincheE Q49R i e

{ Vi i i ' tact M t I /i
nesdbglt i Rl i by, BB, SATAF QRO e e
erdhireanc tdlemwindpwidkutes elrf thet a2 ialtacit bdtiwadre 130

closed top 11 of the cartridge 1. Continued _rotation
angt AT - p S TP A5 6 e I (e ATBPRPE e B0 0 Uhhg

fd%Hérﬂé§§35H§H“aE€%%‘%@MNidHé%(ﬁaﬂiyﬂovﬁdé1éﬂ“hd te
part 255. Further rotation of the U shaped arm 28

sezdus edhi ltdte aU-fsivase graahezg than radraite 3&0Mtlisads -Q he

upper rt, 25 2 nd the | ower. pasrt_.255 l 1] i :
pjteﬁggt lhco%%ﬁ%\s eros%6 fg? St RHAe U pspéD?f‘r ptar %@ﬂéhn&g%é]g igln'g buring
cldwnnsses bt 0ft tiyd qwerd ey tlabmatd B tdie twdam

surface 288 riding over the bosses 259. During this ,
cagstidgeade 6 HRHQMRT 3 IdarktT iIGRRIRG & ntQpiasy with

t 2N, t C 'gQQ? t A4 ' i ;

t}%e n1 0 312.;@ aAs@’Jg Ilr esu ltrF,R‘autrl’%heg?/)izl eﬁ'rb%g ﬂv}\fen%doﬁmi% ﬁglmh
camnesd thexilaninated & ite flext mitciol Wlendody B dfstal end

otI q:%leu Fgjpuetrelp atru eV\D4 Ooof4/t 6e5 2c5y71 i%%gigc%%oofﬂrgrge%z 7i38 tr?oned
upwardly by 0.5mm relative to the flange 35. This movement
also ensures that the great majority of the compressive
force applied to the cartridge acts through the central
region 6f the cartridge 1 through the load-bearing inne;
member 3. In the closed position the cartridge 1 is thus
clamped around the flange 35 by means of the rim 311 of the
viewing window 312 and firmiy clamped between the closed top
11 of the cartridge and the outer tube 42 of the inner
member 3 by contact with the viewing window 312 and the
ledge 254a. These clamping forces help prevent failure of
the cartridge 1 during pressurisation and also ensure that
the inner member 3 and outer member 2 are fully seated
relative to one another and thus that all internal

passageways and apertures remain at their intended

dimensions even during internal pressurisation.
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256 agai nst the bias of the wave spring. This novenent
allows for a take up of tolerances in the beverage

W@ 20065292 1 and beverage preparation nmachi nePemndB2004/000273
ensures that the anount ofSiconpressive force applied
to the cartridge is kept 5 within an acceptabl e range.
The cl anping force of the nechanism as noderated by
the action of the wave spring ensures a clanping
pressure on the cartridge of between 130 and 280N.
Preferably the force is approximately 200N. A force

| ess than about 130N does not provide an.adequate .10 ..
sealP? WAL Y é‘agémbﬂelﬁ’teerc &5 %&‘mﬂ %§‘8W eerég:shef girst
arfl addond dikae Rfirte panpoentsy afhd hevearidddlgellder
During closure of the cartridge head the lam nate 5
253f. tAte cagalte isdge® 11 §imis dred ias Ghe ipast Rrfhittion Fhe
i . e [ ; I
e B P 8 chaattia] o e B areae
liofe pleanesas thike fdixstdalleved: afrit s Souther thbeiptRofpart 256

the cylindrical funnel | d dly by 0.
rorReS 4 YRt BT 15 IS SR O R R A OF
tHhaly Y edkydrRiRIdd e foddie aRNMALSH ViEind Of®hing the

applied to the cartridge acts through the central 20
fimsgi emdbfsedence gritvdtd g intishi28igh 28% Yoddihamnerjite side

i nner . .menb . 1n the clgsed .pasy t-i rigd dge
of) T T GRS it The T anne ey A b1
cdreduantdll, athd he shapd rg-owizedow SSikparnthifdugity from a
cl amped bhetween the closed top 11 of the cartri dgreh
figiF Hed® SO UE DR tIREGHh &1t D5 Srifsert Py The snap

GRAIRE LM e A it 312 andhihe of adge over-
¢ 54;??_%&?81?%0'1%6@#@%%%&8&%3% preventl%gi? ure ofOver
certerec artrs @Pe hrdlrd args qaruessUirE Is atdmny el anl sof dilsaur e

t hat, the_.inner er and qut er, .nmember are. full
T T SRS (e SNOThdT B TTLS Tt B pi s 286 ave
paddH aiRali ma 236 apganay sL iyl aRel tresrdBBdM Hie th@dilient

I nt ended I mensi ons even during internal

slnestas 3824t iasTHS WO ZO0Y/ 0852 Fhepamtdszn R dem Adhird pivot

points 286 away from the imaginary datum line. The clamping
lever thus has a bi-stable operation in that the lever is
stable in the open or closed positions but unstable at the

point when the third pivot points 286 lie on the imaginary

datum line joining the first and second pivot points 283,

285. Thus, the snap-through action of the clamping lever
provides a positive closure mechanism which leads to a
definite closure action wherein in the final stages of the
clamping lever’s rotation, the snap-through action of the U-
shaped arm 281 and second arms 284 forces the hook members
287 firmly into engagement with the bosses 259. In
addition, the resilient sleeves 282c provide a resistance to
re-opening of the upper part 256 since a minimum force is
required to compress the sleeves 282c sufficiently to move

the third pivot points 286 back into line with the datum
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51 An imaginary datumline can be drawn between the
first and second pivot points 283, 285 of the
wa@ 204065292 hol der 251. As can be seen in Fi guPer/¢B20041000273
t he open position the thiisd pivot points 286 are
| ocated on the side of the datum5 |ine nearest the
fixed | ower part 255. As the upper part 256 reaches
the closed position, the third pivot points 286 of
the cl anping | ever pass through the datumline joining
the first and second pivot points 283, 285 to the
ppposite,side of.the line, furthest fromthe fixed
1%]5%53%%%?92%%? %br%n‘%%ﬁu%ﬁ???? PhECYU BREPEE 4Friv 283° -
AGSRAPSgEBHOUGN' thE O BerdhEaentab! 65 POBE 1 HhODK! efibers 287
second stable position. The Snap through action is
apd cohaodaseds byS A Hpreepithy etpahet bverot celpe reppersand

n Nt ssion ilien
1§ L SRS ERE LB BY PO 80, O o i scLERb L v
Thast 1§ heséfmyi har yrdadnoi hg nepéhengr et ovies yecatttbége head
resilient sleeves 282c acts to continue the notion of ,
2% hedthird %P%%?tlﬁ%i%@§n2§%eaﬁ%§t¥%%ﬂ?t%%a@n%§Pné?ysub?eCt

rdai HpethRe. pfhesGLaaRi Ngn | ever thus has a bi-stable
operation ih that the lever is stable in the open or

cl osEde ppsipoeasobuthenseabrédaes theo@ipodntmehes 2he is

t hi i vpot .points 2 lje on the.img na datu
cp hbEPB] HPh RERELRr (€0 ah CBomaLbPveRe phTRE Sob e verage
cZBbridbhysi thetr shap-boepughsacté@nanfi tbeaglaspi B8e or more

| ever provides a positive closure nmechani sm which .
OperALieBah PHERTAFEES cReSOFelBglY onlhher BYRLFAl { fEbodiment,

LN ; I ] veL: tion :
A e L i
bsecodd asade?84hfohcesafibeahpoknhedbeasco@87320rpkygvided on

i nto engagenent _with the bosses 259 n _additjion, the

y o
Chest PTERETS| ReVbst 2820 PrHvFaeCar 579t ahc®® 1 HROWR 11

Fi&upRensNg Bhet BErHHRET 3PEI {5 2D6rBbACLrm M NbIUALT OE et
is 30 required to con?ress the sl eeves 282c

bgusfrti epptyasoinaveolone. t Rrelepaidy pornparggaraakkack on
a'ﬂﬁ?té'Qgcwééguﬁgetgaﬁgglmise the contrast. The barcode 320

is not required to conform to a published standard but a
standard format for barcodes, such as EAN-13, UPC-A, or
Interleaved 2 of 5 may be used. The optical barcode reader
comprises one or more LEDs 321 to illuminate the barcode
320, a focusing lens 322 to acquire an image of the barcode,
a charge coupled device (CCD) 323 for producing an
electrical signal representative of the acquired image and
support circuitry for the LEDs and CCD. The space in the
lower part for accommodating the barcode reader is limited.
A mirror or mirrors 324 may be used to reflect the light
from the LEDs 321 to a focussing lens which is not located
in the lower part 255. Schematic arrangements are shown in
Figures 44a and 44b. The lower part 255 comprises an

aperture 326 which is the same size as the barcode 320 on
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WD 2004/ 065257 PCT/ GB2004/ 000273 52 line joining the
first and second pivot points 283, 285.

w@\dwansrgeousl y, the interengagenent of the hoPRT/GB2004/000273
menbers 287 and the bosse$3259 prevents separation of
the upper and |ower parts other than by rotation of
the clanping lever. 5 This is useful in preventing
openi ng of the cartridge head 250 during operation
when the cartridge head 250 is subject ‘to interna
pressurisation. The purpose of the cartridge

e . i s _ ‘
cHEGALID SRRASGRL 45 312 1384 (Hhe 1oL JROH 681 Biod 1
phadidret reta serd¢@iednoy tol i Ustraress orngros@f tware and the

oper ati onal r ters accordi ly. In a typical
TSR TG Gt g g (TG Heang 9oz cvare can
r &R Kesyrd Pt 1 gy coda Heaslorc e Choeadse@ errors.

printed barcode 320 provided on the lamnate 5 of the
Theevesrerpde at2 ¢ itRje de acestowed e 1Bupeforef 4gimgyebefore an

barcode 320 is for ral.i S :
ercrgon rasti iy cot gur. %}%%éé :r.gacgl @JK% h%%%%%%’r eb%f atclrlgé onﬁaChlne

2@ W tiendisick g @ unsh d ot e b ai S&dd hiehe adriaister The able to

barcode 320 is not required to conformta a published
usy diRrRE RIS STARdatPT of et FETPHRTE U RS VRIRPE adS1ng 2
m

WL 3o dPGA ok Z0i dpt erl eaved 2 of 5 may be used.
The optical barcode reader conprises one or nore LEDs

321 The iddxhm idge hdéwmd 026 QCodleso 32051l wdépcustagt T edge sensor

322.t0 acquir i mage of_ the barcode char ge
i c@“% ‘%ﬁjf%?%%dh%i%rgé%%& et'ectti cal
cEHdgd e Bsentadi ve of the acquired i mage and 25

support circuitry for _the LEDs and CCD. The space in
t he Thowgarpaidas dread chmhoriat? nRe Heddard ot~ f e3@eFor

W¢€§¢iég€§§k§|?%ﬁﬁﬂé?rtﬁg .f{g%%g%Zﬁbﬂﬁgrbfsysfg_ﬁfbperly

ect rom the 21 to a focussing
clensd wivcdf ésalnby tloeatleck sendde ¢oneripasta 2Bbcro-switch

MISC ?qg%égpgaéggggﬂfQ%gggggd%gggggigﬁgﬁgféggrfgl4%3 gfgsed
and locked. Preferably the cartridge sensor and lock sensor
are connected in series such that the output of both sensors
must be satisfactory, i.e. cartridge present and mechanism
locked, before the dispense cycle can be commenced.

Operation of the machine 201 comprises insertion of a
beverage cartridge 1 into the cartridge head 250, carrying
out a dispense cycle in which the beverage is dispensed and
removal of the cartridge 1 from the machine.

The operational behaviour of the machine 201 is
determined by software embedded in the control processor.
Operation of the machine can be described in terms of
‘States’, wherein the machine 201 will normally exist in a
particular State until an event occurs to change the State,

a step called a State transition.



aperture 326 which is the sane size as the barcode 320
on WD 2004/ 065257 PCT/ GB2004/ 000273 53 the beverage
w@200652g2 1. In use the electrical signals prporGBe@4/000273
are decoded by signal procés¢sing software and the
results forwarded to the control processor. The
software can recogni se whether the read of the
bar code contained errors. 5 The barcode 320 nay be
rescanned a nunber of tinmes before an error nessage
is presented to the consuner. If the machine 201 is
unableni0 £ ealobbeabatgoderihies cONSHMBIL1S BhLent O
use the beverage cartrldge 1 to dispense a beverage
ihkﬂﬂgr@teﬂahualSn@desoan@p%tateonraaglﬁheneaforl@g@
%ﬁ g 250 _al so £ udes cartri d e. sen soghln 201,
PetTF Ry e‘flﬂ%r a ‘85??%%5%??% B’r%%erﬂ‘? the
cartridge hol der 251. The cartridge head 250 al so
includes a | ock sensor which detects whether the
cartridge holder 251 is properly 15 cl osed.
Preferably the | ock sensor conprises a mcro-swtch
which is triggered when the cartridge holder 251 is
closed and | ocked. Preferably the cartridge sensor
and | ock sensor are connected in series such that the
out put of both sensors nust be satisfactory, i.e.
cartridge present and nmechani sm 20 | ocked, before the
di spense cycle can be commenced. Operation of the
machi ne 201 conprises insertion of a beverage
cartridge 1 into the cartridge head 250, carrying out
a di spense cycle in which the beverage is di spensed
and renoval of the cartridge 1 fromthe machine. 25
The operational behaviour of the machine 201 is
determ ned by software enbedded in the contro
processor. Operation of the machine can be descri bed
internms of “~States', wherein the machine 201 w ||
normally exist in a particular State until an event
occurs to change the State,



30 a step called a State transition. WO 2004/ 065257
PCT/ GB2004/ 000273 54 Table 4 shows a State Transition

w@alumeszhi ch illustrates the States and St at ePCT/GB2004/000273

T

transitions for one enbodisfent of the beverage
preparati on machi ne 201. WO 2004/ 065257
PCT/ GB2004/ 000273 55 Table 4 State Tenperature Lock
Cartridge Water Water StartSto Description Sensor
Sensor level flowp variable indicator rate (OK, NOK,
CLR) U 1 WATER > or = 85 goto Closed: N A Low goto
N.A No HEATING 2 [Cartridge 10 Action Sensor=

d(] Open: [Cartridge Sensor =CLR 2 WATER <
85 goto 2 Closed: Cartridge Low goto NN A No READY
Cartridge Sensor =0K 10 Action |f tinmeout Senser—=

ytate 4 10mi ndemperate r pkefodo | Capidge c4M3tPlge Water | StartSto
Basariptieye $ensor SencaeaROK 873 a¢iE é;g,REAw 18
/A pen: N[A Low goto| N/ A Got py&20le edtor 116
o (OK, NOK,
S CLR)
n
1 | WATER > or = 85 goto | Closed: N/A Low goto | N/A No
HEATING 2 [Cartridge 10 Action
Sensor=
readpod()]
Open:
[Cartridge
Sensor
=CLR]
2 | WATER <85 goto 2 Closed: Cartridge Low goto | N/A No
READY [Cartridge | Sensor =OK | 10 Action
if timeout Sensor = | goto 4
10mins goto 9 readpod()]
Open: Cartridge
[Cartridge | Sensor
Sensor =NOK goto 3
=CLR]
3 | READYTO N/A Open: N/A Low goto | N/A Goto 5
BREW AUTO [temperature [Cartridge 10
controlled in Sensor
background] =CLR]
goto 2
4 | BREWIN N/A Open: N/A Low goto | No Water off
PROGRESS [temperature [Cartridge 10 flow goto 6
AUTO controlled in Sensor goto
[Run Brew background] =CLR] 10
State] goto 10
oto 7
5 | BREW N/A Open: N/A Low goto | N/A Goto 5
SUSPENDED ftemperature [Cartridge 10
controlled in Sensor
background] =CLR]
goto 10
6 | READYTO N/A Open: N/A Low goto | N/A [Water
BREW ftemperature [Cartridge 10 On]
MANUAL controlled in Sensor Goto 8
background] =CLR]
goto 2




BREW AUTO [tenperature [Cartridge 10 controlled in

Sensor

backgr ound]
wolon4kaszsyot o No Wat er of f

=CLR]

goto 2 4 BREWIN N A Qpen:
PROGRESS [t enper at BPCBGB2004/000273

[Cartridge 10 flow goto 6 3AUTO controlled in Sensor

goto [Run Brew background]
goto 7 5 BREWN A (Open:

=CLR] 10 State] goto 10
N A Low goto NV A Goto 5

SUSPENDED [tenperature [Cartridge 10 controlled in

Sensor background] =CLR] goto 10 6 READY TO N A
Open: N/A Low goto N/A [V\ater BREW [t enper at ure
""" f ugc HH0A1 IVl"\ controlted—+nrSensor ot o lease
! g% N/ m@@to O ﬁ065257 EgNg&o flow 52307
Pg% %5 e d,,56 [IN N A Open: N A Loygot o
No Rel ease 5’ fjper atiure [Cartridge 10 fd ow|d
goto 7 MANUAL control Igbeb1m Sensor got ¢ backgrijound]
FCLR] 10 goto 10 8 PURGE N A [Open: N AINo actijon N A
8 NBURGRAter oNIA air [ticdgeer at UrNA[ Cart r i| digexcifat | WA No
pivVaterioffeabut | Heramtvre| | | d@artridgSensor sec fhen gotjo Action
beit KgeddiAd] QUHNPd"Q] gRANEPr10
sec then goto background] =CLR]
9] goto 10
9 | BREWDONE | N/A Open goto | N/A Low goto | N/A Goto 9
[air purge] [temperature 2 10
[Cartridge” controlled in
Sensor =CLR] | background]
if timeout 10s
goto 2
10 | STANDBY N/A Open: N/A Low goto | N/A Goto 1
[heater off] [Cartridge 10
Sensor
=CLR]
goto 1
Closed:
[Cartridge
Sensor =
readpod()]
11 | ERROR N/A N/A N/A N/A N/A N/A
Power offion
required to
clear
12 | WATER LOW Low goto
10

The following example illustrates a dispense cycle to

exemplify the use of the State Transitions by the control

processor.

It is assumed that the machine 201 ig initially

switched off and with no cartridge 1 inserted in the

cartridge head 250.

control processor is in State 1.

When the machine 201 is switched on the

The water heater 225 is

switched on. Once the temperature reaches 85

°C the con

trol
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9 BREWDONE N A Open goto NVA Low goto NVA Goto 9
[air purge] [tenperature 2 10 [Cartridge’ controlled

wo 200486328Dr =CLR] background] if tinmeout 1 CsPQDGB2M@4/000273
10 STANDBY N A Open: N A L6 goto VA Goto 1 [heater
off] [Cartridge 10 Sensor =CLR] goto 1 C osed:
[Cartridge Sensor = read od 11 ERROR NA NA NA NA
NA NA Power off/on required to clear 12 WATER LOW
Low goto 10 The follow ng exanple illustrates a
di spense cycle to exenplify the use of the State

T it by th -
pRRREe RRRERATE 261 A1 6| dil vt S GHEtE ST g eate 1
ofﬁ"g‘ofkﬁ Sardfigge nhiideserdd i dised amd ildge: heatkor will

. en the machine 201 is switched on the control
beprocieggared £4d meSidatee si.grFie twattdre mgitero 2 rqaessor

SR T 105 LIS TR S A0S 85500, cponea
THd asidot OBk dHeratiraryriddrr ahuriing Gtatei dge sensor
by sending a ‘readpod’ instruction. The cartridge sensor
returns a signal to the control processor indicating whether
a cartridge is in place in the cartridge holder 251. If no
cartridge is present the control processor transits to State
3 where it remains in a readiness state until the cartridge
holder 251 is reopened at which point the control processor
transits back to State 2. If a cartridge is present in étate
2 then the control processor transits to State 4 and
operation is commenced automatically. During States 4 to 9
the water temperature is controlled in the background to
remain within the required tolerance range of the desired
temperature as set by the operational parameters get by the
barcode on the beverage cartridge 1. Once the discharge
stage of dispense is completed an air purge is commenced in
State 8. Once the air purge is completed the operating cycle
is completed and the machine enters to standby mode in State
10. If, during operation, an error occurs then the processor
transits to State 11. If a low water level is detected then
the processor transits to State 12.

To insert the cartridge 1 the cartridge holder 251 is
opened as described above to expose the cartridge mount 257.
The cartridge 1 is then placed on the cartridge mount 257
received within the recess 290 such that the handle 24 of
the cartridge is located in the irregularity 291. The
optical or magnetic barcode 320 of the cartridge 1 is

orientated directly above the aperture 326 in the cartridge
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or 2 the cartridge holder 251 is closed the | ock
sensor will be triggered to send a signal to the
W@ 0u06325pr ocessor i ndicating that the cartri dper/bskae000273
251 is properly closed. 55%he control processor then
interrogates the cartridge sensor by sending a
“readpod' instruction. The cartridge sensor returns a
signal to the control processor indicating whether a
cartridge is in place in the cartridge holder 251. If
no cartridge is present the control processor
nsikts S [ enui LN readiness
T Y e
opefiathopoblit theectanmpialy peoeesser dekcaibetls abatk .t Ouring
artridge_is present in State 2 then

State 2, If C ,
Cl?ﬁBrEOFPFoPnEFBC@EQOPUFﬁﬁﬁsEﬂ@rFGrgt85@l42§ﬁdplerce the

laggﬁgﬁéi@noEStﬁgnﬁﬁﬂﬁﬁngHthﬁEi§6EEYth@UF%EQr§H@Eﬁ2nﬁet

15 the water tenpérature is controlled in"t

12hagkgr outidetol2Renailh whohid bhenptgdi cbdtt ther rneecers
an of the desired .tenperature as_set by the_ .

253 ber at1 SRAP Pap ARELEr SUEMTO0) PN eP RAr EoRe BR thels the

cabeyveggge1canichdge hoveAceetheidesebBatyge pstagerel as
di spense is conﬁleted,an air purge is commenced in 20

degpyiped. abRre the apnipakgeSi SuEoRyl ERedOVRéSEpBLEELRY 254

15CY¥6h Bedl SpCoRRPLEL R gﬂﬂ the mREhLNAeALeL Lt 81 SEAQIRY
node in ate 10. If, gurlng operation, an error
spoetu#s .t Wbant héopedceksorcartradget bolldeBt abe &tipkf the

| ow, wat er | | .is. detect h th
carPhnddect, g tas HEE 55 bAeeht FRBLEREET agge1oHEE
25vashdi dge hpbderpdbd £se QRENBHtRSHestE Redaahove1t ang

exgose the cartridge nount 257. The cartridge 1 is
theheaPplaced bhet Herenideedyetanfprm2g7iluédefight seal of

=1 i h 2 f h
cufti P EpLIent8528E 280, VAR Lhe DepdLgegt Shyetlgea
dunjphgcheodiapgneti cybhecode 320 of the cartridge 1 is

orientated directly above the aperture 326 in the

car t7i 9gBTOBF 20647 088257t Ped/ eBs6B4F0B099aSUBgr Operates
the start/stop button 241.

The -operating cycle comprises the steps of cartridge
recognition and the discharge cycle.

' Cartridge recognition is performed by the optical
cartridge recognition means 252 as described above assuming
that the outputs from the cartridge sensor and lock sensor
are satisfactory. Once the barcode 320 has been decoded the
operational parameters of the machine 201 are adjusted by
the control processor. The discharge cycle is then
automatically commenced.

The discharge cycle has four main stages, not all of
which are used for all beverage types:

(i) Pre-wet

(ii) Pause

(1ii) Brew/Mixing
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nmount 257. The cartridge holder 251 is then cl osed by

operation of the clanping | ever as described above.
wOook06525T| osure the inlet and outl et piercer sPRBEB8B2@3400273

pierce the lamnate 5 of the cartridge 1 to formthe

cartridge inlet 5 121 and outlet 122. It should be

noted that the piercers 253, 254 remain static during

the operation and it is the cartridge 1 which is

noved relative to the piercers. As described above

the lamnate 5 cut by the outlet piercer 254 is

fold up | he annul us surroundi ng the di scharge

10 sggﬁt 43?B$ﬂ%n cl osed the cartridge hol der 251

gri gs tthhe martwatdgetdgartdinddderirdgr 35 hetoteergddevith

artridge unt 257 and the upper part 256 and
AW e SRS FLHAF 4HE topf 1 gieqte of the water
pud trdcdgernk th£of M Wit didddhtengals afhe M fd gt
_integrity to withstand the pressures developed 1
lweidgi@ﬁtlﬁe 201G pen dehee Yl le rattg gp rmendee 1t He per dtd ngetted.

r,.operates, the . start/stop butto
T Y R LR D oA cdd e S dbe e oF 600
ml¢aritr icdge  ‘redeagniflicen @tk dte 3dssedlahgien cycites 2w
Cartridge recognition is performed by the optica
CREHF M9 §& T cog MAT o ey 252 Tad N
1

PFeF
AU ; QM RUt -r}ggﬁ‘ﬁﬁggpr
© and I(;L(r:ﬂlglgJ s%%grdg]grlgﬂ%gji%‘é{t re;.ri%(%ggeé téhe arco ethe

irngeedian tse ereqdorsd exbuteh el i lopdcat iberfalrepartanetaaress adfle to be

e hine .201 are .adj ust.ed by 25 e contro
puBE ARG "B ORI T BRE M SRR aateT
ingi@BTRIAC gt of hedicseharigryeC YClie RRS dcaldd MY RrhadeThat

not all of which are used for all beverage types: (i)
WaBEE. et PEYSTEGS) oA & ot idhip BudwoM tihey captridge outlet

122004/:3632 %1 1RCH 32004/ 000273

The pause stage allows the beverage ingredients 200 to
soak in the water injected during the pre-wet stage for a
predetermined period of time. Both the pre-wetting and
soaking stages are known to increase the yield of the
extractibles from the beverage ingredients 200 and to
improve the end flavour of the beverage. Pre-wetting and
soaking are particularly used where the beverage ingredients
are roast and ground coffee.

In the brew/mixing stage water is passed through the
cartridge 1 in order to produce the beverage from the
beverage ingredients 200. The temperature of the water is
determined by the control processor which sends instructions
to the water heater 225 to heat the water passing from the
water tank 220 to the cartridge head 250. Water enters the
lower part 255 of the cartridge holder 251 through the
conduit 262 via the inlet valve and the inlet piercer 253

into the inlet chamber 126 of the beverage cartridge 1.
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59 (iv) Purge In the pre-wet stage the cartridge 1 is
charged with water fromthe water storage tank 220 by
wore@a®62t7 t he water punp 230. The chargi ng w POT/GRR@A/000273
causes the beverage 5 ingreflients 200 in the
filtration chanber 130 to be wetted. The chargi ng may
take place at a "fast" flowrate of 600 m/mn or a
"slow' flowrate of 325 m/nmn. The slow charging
rate is particularly useful for cartridges containing
vi scous |iquid beverage ingredients where the 10
BV R4 80 Ao F QiU IRy SR Lidddd e
to brgﬁ purr/g)ed at lar?%i gherglv%ﬁ L%}%Lf)gév& é?%%ﬂ%zégo?ﬁéne
beyferggeerframjde dievernane maridgalde is iss sidsotBoed mbove

ter, or._bheverage s not drip out of,

3 et&([:e:fr%gr%?{cfgee\q%u?ﬁheﬁ Vﬁﬁoﬂﬁ iorélot?}ﬁ st Je 1&gl dge 1.
pauskhestzige mldgpwsediier haserage dIngred et o ised air
soak .in _the water injected during the pre-wet stage

UG Hhe RAVETRIR P TRRFRE o Mafimotand Hehe beverage

= i4n ' g : Q.| S

R & Che e T o B e e Do B & Sha

thaigriddi ity 266 anics tdl rddready tiwer ehisddraviony aafother
t.he beverage. .Pre-wetti and . soaki ng are .

DURRATRN ATy e WS T8 Ty AT Thy o e on

cdganti AN U breaf et i dd JhyDVATHNE St 498 majority
water i s passed through the cartridge 1 in order to

ofptdrpude wige iy idve P28 thev ditdige Huajranti e s

Ose
r@.ﬂ% the jte rat ur.e .of. t r.J eterm ned b
Mhe Cont rtcﬁ %ﬁé%esliglorlq{vﬁ%%%l\;\%%%sséuﬁfset g’tflctcioc%%en eéé%rhte ot
theatedrr Ipeatger. 225 to heat the water passing fromthe

vvateIr tank 220 to the cartridge head _250. Water enters,
t he 11 GHEMEpaPPEIEE 167 4h &4 METYGe olsdePdhe machine

2d1h drhe 139 ¢oRrdwHdt ' ihlgt; val ve and the
inlrkgjtjg% er cé}r %253 intag%?%g\qpﬁlﬂﬁ%gﬁgr%%ér 126 of the

bevékageuﬁgwggaﬁgging cycle has been completed the

consumer removes the cartridge 1 by opening the cartridge
holder 251 and manually removing and disposing of the
cartridge. Alternatively, the machine 201 may be provided
with an automatic ejection mechanism for removing the
cartridge automatically on opening the cartridge holder 251.

The delivery times for beverages using the machine 201
and cartridges 1 aré typically between 10 and 120 seconds,
preferably 30 to 40 seconds for roast and ground coffee,
between 5 and 120 seconds, preferably 10 to 20 seconds for
chocolate and between 5 and 120 seconds, preferably 10 to 20
seconds for milk.

The machine 201 may also advantageously comprise a
memory in operative communication with the control processor
that stores information on the type of beverage dispensed by
a user. The operating cycle of the machine 201 may then be

adjusted for the next cartridge 1. This is especially
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m xi ng and subsequent di spensing of the beverage from
WO b@4loeszsT age cartridge 1 is as descri bed aboveCT/GBRV4/000273

reference to the versions 61 the beverage cartridge 1.

The air purge conprises the bl ow ng of pressurised air

5 through the beverage preparation machi ne and the
beverage cartridge 1 to ensure that all beverage is

di spensed and that the flow path is cleared ready for

di spensi ng anot her beverage. The air purge does not

nce. | iately on cessation of the brew m xin
= B 2 P, b s i P e (R AP o e

uselededurertfilaQuypaid . fob S Meananige Ao tahkl &offee
spi ke in internal pressure on conmencenent o the air

RI_K . . .
Y gEIg Mo el ismsingscorf ol kes@d dahwalnil ks tasrs nitge to
£IMER ne 2L by eperating t rt./ st button -241.
15 CncePF%E éperatiﬁ%%' clg“%gé é@ﬁ&%'nﬁié¥%%#§%é§e
cagnsidiger ccertol &g tisedc dictiilicdgel byby aidn ngtthe dge to
Ip%rtridge hol d rt25 angﬁggn ally renoving and
PIECSGs g 6P Phe Cc &M agES ATVETRES v &Yy Uimg @ memory
thRRC Ritke 20k nFeyrhe iphowWrdethe Witdd talbeRWLQIRL IG spensed, the
ej ection nmechanismfor renoving the 20 cartridge
naggesn@di daisPgngi nep dhiengedeace semtirdgecholsder 22581k
The.; iver [ for beverages using the machi ne 201
Caanglggkfr?ﬁ egegagFggfgpE@aﬁ%%lgthéghOﬁ?ﬁﬁﬂT:Eﬁyerage' n
theeabode, expmpfier abky m30 ki di4deseedndsf dbtr edsicaArtte may,
ty%nougq cogfegh between 5 and 120 seconds, preferably
§) Y0 S&cOhdytegr losschbes &be Hid Koeoreen o dhe
co¥2@esecandsggreeber abhy 19 140330,:3860N4S f QSO+ o may
The machine 201 nmay al so advantageously conprise a
bendigpgnisgdopér at Blewesmiloivc abiten twi fLlkseke cbet delgree of
SSQr h stores information _on the type of .
Eo R oe b BruButhE bR at S el g ot Rgéydrges axe
poebibhe sadhbper2@ingapat-BeBtbes as will be obvious to the
skilled person. In addition, the memory may be used to
allow the machine 201 to ‘predict’ the type of beverage that
a user will next want to dispense. For example, if a user
predominantly drinks one beverage type then the machine can
instruct the water heater to remain at the optimum

temperature for that beverage type.
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for

adjusted for the next cartridge 1. This is especially
WO 2004/ 065257 PCT/ GB2004/ 000273 61 advant ageous

wobk@re6280 or nore beverage cartridges 1 are PBGEGB2004/000273

sequentially to forma bevetage. For exanple a coffee
cartridge may be dispensed followed by a mlk
cartridge to forma cappucci no beverage.
Alternatively a chocolate 5 cartridge could be used
followed by a mlk cartridge to produce a creamny hot
chocol at e beverage. By using a nenory that stores
i nf er|tion on the first beverage di spensed, the
manner of di spensi ng the second cartridge, say a mlk
cartridge, may be altered to achieve an opti nmum
beverage.. I.n, 10 e above example the m |k di spensed
S M M R E R

ocol at

t han didrediidrc added )t @nld®e i¢Rf fRemdd Add tdubtdheally
m | k di spensed for chocolate may be dispensed at a

sl oW f 136 rMRte1-d MPes s bilice ngdgide 1ot  theamamy refdge

t he ; . | i_Qns, -af, cartni re 15
oSS Bl e a8 Sk AR e O o o A BRSNS tne

to ome ocgkinldred hesesege lincaediitcng®, siide areRRILf dTRY dPeimber
useg tg L1 ow the .machine 201 to "predict' the type

of Bey Waggmiﬁﬁﬁtr& §quWqusﬁ§ﬂtaWaﬁPeE&n@iéﬂéﬁséhrou9h
For wexamphkee idhed o%%repb%%ma@%ntﬂngx@a'i%%so%n be
beve(aae type then the machine can 20 instruct the

wat éi lhest dntoo themsiteraget kbaopeimumhet epeerianuibe ihgr

t ha rage .t : Q04/ 065257 PCT/ GB2004/ 000273 ,

6o LoEee 897 M0 OF, BoUIED) 2 teRtarng cord & Shovan
bevehageaniifgriedichat®e200 andekendg pheties bhemlying the
substantiallé_S air- and water-inperneable materials,

t he SEQFEPRdGEATRER nWRETE 18t SPgé l&ranBertienoof1gp 1id

contai piiRGcLRB1.008 AEeMREHE APEYRAES ckNdhedhents, 32d 3
mani f ol d chanber
aqueous medium into the manifold chamber 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.

A cartridge (1) as claimed in claim 1 further
comprising a discharge chamber which is overlain by a
third portion of the 1id (5) which is pierceable in use
to accommodate the 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 claim 2 wherein the

discharge chamber comprises a discharge spout (43).
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(16), the cartridge conprising an opening (12) through
whi ch the one or nore beverage ingredients can be 10

wo 2dosmes2sMt 0 t he storage chanber, the openi ng Ber/G$2004/000273

4

5

6

claim? ereln

closed by a lid (5) havingea first portion overlying
the mani fol d chanber and a second portion overlying
the storage chanber, wherein the first portion of the
lid is pierceable in use to accommpdate an i nfl ow of
an 15 aqueous nediuminto the manifold chanber and the
lidis pierceable in use to acconmodate an outfl ow of
bever age-r fided({y om i M eracd 1 00 Oy the AuBYSclaim
medi um and the one or nore beverage i'ngredients in

t he vdiaoreige thvhanbet LoD chambear t¥4 ) dgand IYhassedraed

inclaimlf er onpri sing i.scharge ch r
whi cchhainggeorveﬁ%?h Jbglg)anylf%i#ﬁ\glp%?%i%i of ﬂel%l@dg (%7)
Whi cdbnicse 1 i eatd eot Mdlse ageraceaamonat e3dhe out fl ow
of beverage formed from 25 interaction of the aqueous
medi um and the one or nore beverage ingredients in
t he st ; pcH ri . j j
N sy
di samrgeisgoutl143)6) B0 WO 2004 0aBPSTent passage of the

PCT/GBZOO4(000273 63 4. A_can%ru%ge #1% aﬁ%claéo din
any Bt i Ty T IAT WL SFer 819 The™ e 1078 chanbe?” (d8)
and drhgnsd:or ggeo ; chanpeintd 3ie k)i BBl divadiesk byl &) .

partition (27) conprising one or nore apertures (17,
36). 55 Acartridge (1) as clainmed in claim4

et ARG (g e ianin ety

t he wierreige the manifold chamber (16) at least partially
surrounds the storage chamber (130; 134).

A cartridge (1) as claimed in claim 6 wherein the
manifold chamber (16) substantially encircles the

storage chamber (130; 134).

A cartridge (1) as claimed in claim 4 wherein the
manifold chamber (16) substantially encircles the
storage chamber (130; 134) and the apertures (17; 36)
are provided along substantially all of an interface

between the manifold chamber and the storage chamber.

A cartridge (1) as claimed in any of claim 4 to 8
wherein the apertures (17; 36) have a width of between

0.25 and 0.35 mm.

10. A cartridge (1) as claimed in any of claims 4 to 9

wherein the apertures (17; 36) have a length of between

1.4 and 1.8 mm.
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chanmber (130; 134) into the manifold chanmber (16). -
10 6. A cartridge (1) as clained in any preceding

wa@ b@ivs2dher ei n the mani fol d chanber (16) at | BEEGB2004/000273

partially surrounds the swérage chanber (130; 134).
15 7. A cartridge (1) as clained in claim®6 wherein
the manifold chanber (16) substantially encircles the
storage chanber (130; 134). 8. A cartridge (1) as
claimed in claim4 wherein the 20 manifold chanber
(16) substantially encircles the storage chanber

(130; 134) and the apertures (17; 36) are provided

al ong substantially all of an interface between the

11maniaf ebdtehdaber(landst héagimedadga ehanbér clpgmg, 4ato 10

cartridge (1), as clained.n_any of clai t
wheWQFﬁ%%ﬁeéﬁﬁgﬁ?ﬁrgQ Ffé;ﬂg6f£ﬁ5%8rgswgg?h §F§bgfﬁken
0.25-a0d3@g35 mMmm 10. A cartridge (1) as clained in

any of clainms 4 to 9 30 wherein the apertures (17; 36)
have a | ength of between 1.4 and 1.8 mm WO

2004/ 065257 PCT/ GB2QQ4/ .64 Lir i1
is 21 AERER PRy of e AMRECE {0 T07 Bherarn Hetucen

20 améré@napekt used fOld; cBBybare (1pnoviodedis®slan Anlet

cartridge (1) as .clained in _any precedi ng ¢laim

whe PR 1ORe (#&Ai L6 g’%&r?&ert%(elé‘ﬁuggﬁﬁr el e o

por 4R oGdlkd Nt aMaich thie iagueowsadinuN2iey communicates
i ntroduced, wherein the inlet portion (26) _
commirihc ahes redadindet inf téeameddodt themagd fgid via one
chanmber (16) Vi%IP@F (3% hore openings (3 0) . 13. A
car i §§&S( DPas 2i78d in claim12 wherein the

N)

13. A cartridge (1) as claimed in claim 12 wherein the

inlet portion (26) is circular.

14. A cartridge (1) as claimed in claim 2 wherein the

storage chamber (130; 134) and the discharge chamber

are divided by an inner member (3).

15. A cartridge (1) as claimed in claim 14 wherein the

inner member (3) comprises one or more apertures (55;

85) .

16. A cartridge (1) as claimed in claim 14 or claim 15

wherein the inner member (3) comprises a filter (4) to
prevent passage of the one or more beverage ingredients
(200) from the storage chamber (130; 134) into the
discharge chamber while accommodating passage of the

beverage therethrough.
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inlet portion (26) is circular. 15 14. A cartridge (1)
as clained in claim2 wherein the storage chanber
w@ 1®0/063237) and the di scharge chanber are di vPAEGBRY4/000273
an i nner menber (3). 20 1565A cartridge (1) as clained
in claim114 wherein the inner nenber (3) conprises
one or nore apertures (55; 85). 16. A cartridge (1)
as clainmed in claim14 or claim15 25 wherein the
i hner menber (3) conprises a filter (4) to prevent
passage of the one or nore beverage ingredients (200)

1710 t&%t}g}%rg%e(lﬁh%@%&a(ﬁ%% 434y MO W8 ms 14 to 16

di scharge er ‘whi | e accommobdat 1 ng passage of the
beveitage ithehet Ancdugly.) 3G WOi260U/tR65257 outer member (2)
PCT/ ggﬁ/Q00273 65 17. A cartridge (1) as clained
in 5’%2 S lEE TS 716 \herein the 1id (5) is

joined to the outer nenber (2) and the inner nenber

(3). 518. Acartridge (1) as clainmed in claim17 ,
18mhereiqantye dded ()55 slsginasy ito A wuitevhasihler Yy 1id

ar ound 8 ¢ RELIPRERY, Afd Ny car biddae: and the,ldd 45

joined to the T nner menber (3) at or near a centre of

t he waritghedge .ofl @ HkD.caktrardgd dgel (Khe dsidlia mpelingd to the

claim 18 wherein the lid 5) is joined to di scharge

f undde@ R Ne )i Mfercr %igﬁﬂ:era %&rﬁ &t edg%alf\i dge-.

as clainmed in any preceding claim 15 wherein the

outer menber (2) has a greater rigidity than the lid ,
19.5) A 2hrtAicke rildges Kladsnad dimed dim arfy wieeedh nghe 1id

cl ai (E) Vy]serjeoi/irhetcip%:ol oacaéiisocrhaoljgéﬂfeurn%é’hg PJB )t r@f ltl.}ge toner

member.

20. A cartridge (1) as claimed in any preceding claim
wherein the outer member (2) has a greater rigidity

than the 1id (5).

21. A cartridge (1) as claimed in any preceding claim
wherein the location of piercing of the 1lid to
accommodate the inflow and outflow is such that aqueous
medium passing through the cartridge moves generally

inwardly from the inlet to the outlet.

22. A cartridge (1) as claimed in any preceding claim
wherein the cartridge is shaped such that the aqueous
medium passes through the storage chamber in a

generally upwards direction.

23. A plurality of cartridges (1), each cartridge as
claimed in any preceding claim, wherein the percentage

vield of the beverage produced from the one or more



20 accommpdate the inflow and outflow is such that
aqueous nedi um passing through the cartridge noves

w@esaed2ky inwardly fromthe inlet to the outPEr/GB2®4/000273
A cartridge (1) as clainmedébn any precedi ng claim25
wherein the cartridge is shaped such that the aqueous
medi um passes through the storage chanber in a
general ly upwards direction. 23. A plurality of
cartridges (1), each cartridge as 30 clainmed in any
preceding claim wherein the percentage vyield of the
bever age produced .fr t e 2 / es
S et el B e e S S
cont i pedsiptthe earwitHgasi.bsscensbstiedeviie tworisi-n
1.0 standard devi ations. 24. A nmethod of use of a
cartridge as clained in any 5 preceding clai mwherein

24t heaCRLL AR 8ol 8R! aCedrrielhatl ue toagRedoinMRng
static piercing elements in order to formthe inlet

5 t 0, pardedinbetlbionwhelneine sher cagsriggerss Aisplaced

cartridge (1) containing._gn (" r ;
OFEAFERTE F200)oaRA Derag SFartd Tt ron  Ber T i
ai r orare Wat ebripeeneabke ot ekna sutlllet cactm,i ddge
defining a chanber containing the one or nore beverage
i ngreeditariosgie -t he cartridge further conprising a lid 15
(5), the cartridge being configured such that the lid
IS pierceable in use when the cartridge is in an

10 25hor iz eatalr idigee ntidt icom ted ndagb mmsd &tre Tisdteh deEmageand
out fl ow of, an agueaqus Lumto

Q0 CIARG M1
i nt dPEASCHETEE 1198 Vg FEEUS e Igﬁﬁﬁéﬁg%bﬁgﬁ%r more Y
20 hever agg WagediieHSridadikRe nehtyriern.s ,26€heA cartridge
cartridge (1) as clainmed in claim25 wherein the
i nf Ide i0¥i ree e clRa TR WRTIERITHOS £H9 18 Qrafise Hfyerage
ingredients, the cartridge further comprising a 1lid
15 (5), the cartridge being configured such that the 1id
is pierdeable in use when the cartridge is in an
horizontal orientation to accommodate both inflow and
outflow of an aqueous medium to form a beverage from
interaction of the agueous medium and the one or more

20 beverage ingredients in the chamber.

26. A cartridge (1) as claimed in claim 25 wherein the
inflow of agqueous medium is into a first chamber and
the outflow of beverage is from a second chamber.

25
27. A cartridge (1) as claimed in claim 26 wherein the

first chamber ig a manifold chamber.

28. A cartridge (1) as claimed in claim 26 or claim 27

30 wherein the second chamber is a discharge chamber.



the outflow of beverage is froma second chanber. 25
27. A cartridge (1) as clainmed in claim26 wherein the
wo poge2Ranber is a mani fol d chanber. 28. A caprtT/GBg@®4/000273
(1) as clained in claim266dr claim?27 30 wherein the
second chanber is a discharge chanber. W) 2004/ 065257
PCT/ GB2004/ 000273 67 29. A cartridge (1) as clained
in claim28 further conprising a storage chanber
contai ning the one or nore beverage ingredients which
is separate fromthe manifold chanber and the
dis%h%r

29 a%%r%%%gp%EV as claimed in claim 28 further

comprising a storage chamber containing the one or more
beverage ingredients which is separate from the

manifold chamber and the discharge chamber.



