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WD 2004/ 064582 PCT/ GB2004/ 000265 1 MACH NE FOR THE
PREPARATI ON OF BEVERAGES The present invention relates

wo eood/0e8hi ne for the preparation of bever ageBCEHGB2004000265

particular, for use with b5l sealed cartridges which
are formed from substantially air and
wat er -i nper neabl e materials 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 packaggacfi®REUSERI PTHREYRERSRATEONI OESBEFRERAGEANDI €,
cartridgeS or capsules contalning conpacted ground
coffee are known for use in certain coffee
Pr ePAIE! LN IIAC Y pS . MU Gt AL HONPIAldNCH BBy the
espres machines. ITn the production of coffee
phspagat heseoprispasadden amthirepadtel dblaof feer use with

cartridge is_ placed in a brew ng. chanber .and hot .
STRteF FIrpatdeRs tHotigh e et d%eOf%\tSL%be%rLaﬁl?r‘iﬂeﬁ‘lle air-
atl Wat PF ESFM BRea NErROYe £ T REAADN G H ) FMBI1€ one or

coffee constituents fromthe ground coffee to produce

mohe todfediemeyefaygethaypreratatigudi REMFRECDper at e

at ressure of 2 r r Q .

pr e?)]é a]i‘?sonp Jﬁ%\g ?1?1%1539 olsg%rﬁep ]% %pe é%z%ocl:rﬁseb%g kﬁéla-\r/%r?%e
pHlap &rieesn r ehaté byt €xpensidier sdurke aiconporemesaiofe

t he machine, such as the water punps and seal nmust
PpekaBee for WirtRstRANEYHAHT g‘PPi}f*)Jé%%r OT |5 $58786

cé?@%?dé}és dgs cEdhech &s Cashtd dgend Wodiect <D PFORR atdPfee
0 everages which operates at a pressure generally
ara khewnahge @sd in Qeptxin % fee HovrRafrat 1¢e machines

cartridge is desjgned for use in . a p
v eBafhti GRe ]zﬁn%e]f%erét h%g%%%mrsg? Cie%{. &g%??sndus%?i%?e
pheaket i8Adof Scof Bbat hyehy ExPenshvepatat boldi hdainindéseche
beverage filter 30 cartridge hol der of WO01/ 58786
cebhpri SRELTHIEGE BRIPHYTFRLID 7 IV Y cHRMReE 2N] frot

wHSEr §sb§¥§§@@etﬁéﬁ§ﬁi99@-0&?@%i5@@tat relatively high

pressures, thereby extracting the aromatic coffee

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

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

probes which pierce, in use, a beverage cartridge. The inlet
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WD 2004/ 064582 PCT/ GB2004/ 000265 2 and outl et probes
are carried by a platen which is permanently nounted
whyooamesss2 of a ball joint to a pneunatic cyl i POBPGB200AM00265

inlet and outlet probes aredifficult to access and
hence difficult to maintain and, in particular, 5

cl ean. Hence, there remains a requirenent for a

cartridge for the preparation of beverages wherein

the cartridges and beverage preparati on nachi ne are
suitable, in particular, for the dorresti c market in

r C e rggﬂ: Jhere
alltlcg gﬁtsgég ﬁéeébei?o%{% evefeémg% e?Ignd’}lu{rrét'ai%:h é]ne for
psnmhneﬁtlyiﬁg@ﬁt@@ihy msaﬁenwfeatbabmejeﬂmtEumia pneumatic

r ble in eration articul ar e ns for
25t f?ﬂnngaﬁd Wt & b3 %tfw‘e %%?%gaer%aé{fﬁa@mm
abBes§i AREEnEQ-OPE! BE £o@ld b Qvd der 21 f edd @bl & Seakd Nular,
force to 15 maintain pressure within the beverage

ctaplri dge dur| ng a dispense cycle. Separately or in

addi .00, TEANS. A &ro { £UUL T 20, L0 DAONT OB L Ll Al face £or

nown’ sea Ihg Torcet d pressure w

thbepbéy&fa’gfoﬁ asf rbelgeraye s nghare th Sylenseacyclidges and
Separately or in addition it is desirable 20 that, the
beYehrde BECRIFAT HPR fBR WAt Ee t - Fraf Wt e: Ade PRI niFylar

cbPe- pE egsRt s DY eRt 1108 P{ RV dERs B £l QS & pdBENANS™® and
for a beverage preparation nmachine conpri SI ng a fixed

rebmeblbaty afide e uepelscpaatm@l afabl ® bevtertdige prepdmeation

ower art noveabl from an
ma@iEhe PErE PR SRRER: P bt (S TR depgiierrte and
rél@anbl@eml OY€rapPab, mdp@r@i@smlrpasmé Ifangd NFavi ch

the upper part, is engaged with the |ower part, the
1RFe5hitRI nbeh i SERTF WA R PPTEEIIR) P BRI EY dre

SIRELE0LE LepLELS oaB-otaher AL, 4 N S5 once oo
méinsdimepbesshee nglmmtta}beybesmmm@e ech@tridge during a
dispense cycle. Separately or in addition, means are
required to provide a reliable and known sealing force to
withstand pressure within the beverage cartridge during a
dispense cycle. Separately or in addition it is desirable
that the machine be straightforward to maintain.
Accordingly, the present invention provides a closure
mechanism for a beverage preparation machine comprising a
fixed lower part and an upper part rotatable relative to the
lower part, the upper part being moveable from an open
position, in which the upper part is disengaged from the
lower part, and a closed position, in which the upper part
is engaged with the lower part, the closure mechanism
further comprising a clamping lever operable to retain the
upper part in the closed posgition, wherein the clamping
lever comprises a first member being pivotably connected at

a first pivot to the upper part and a second member having a
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a first pivot to the upper part and a second nenber
havi ng a WD 2004/ 064582 PCT/ GB2004/ 000265 3 first end
w@RaaedsBE about a second pivot, an end of thePCT/iGB2G04/000265

menber and a second end of 3he second nmenber being

pi votably connected together at a third pivot such

that the clanping |l ever has first and second positions

of stability, 5 wherein on operation of the clanping

| ever to nove the upper part fromthe open position

to the closed position the clanping |ever noves from

fRFStf éﬁﬁ:@iﬁo%gﬁlgegﬁfgﬁt POSLLi Oy {H’Ivé abllidys c;gf]ethe
cl osure nmechanr'sm o e present imvention provi des
fifsa mehbabl endnd &aexpenshd eofrechansseoidrmetiser thaigng

and i t hdrawi n beverage cartridge. into and froma
PHEVERBEE CPRERATEri bRORHART e THe RERHaHTm Regh giat the
cORBh8hE A1 BY¥e PNBas NNz AN AOSS NN FSEIn eI SESE LM 1ity,
ower. Conplicated |ever arrangements are avoided. 15
wheseén abh yoparsatianpbAgthevelamoin | begenatt ¢ epste oHe upper
hopk nb for engagi det ent t he | ower. part..
PREEf 51 881 7S] RPEReTT T STORaST {110n GrORTAOITT Ly The e
climpingi Yeteli goves Brdmrsie sfesoft@ ot upeddi® position
joining_the first and second pivot points. In the
O&eBbRBIpBEYti on of 20 stability the third pivot Iies

on argecoNdsgldenfbndn fah Ut ¢hdet koG t-henfiSstorovides
and second pivot points. Typically the first side of

at hel dalblen andeinsxpensest medizaiixed dowersgarinarmhd
tﬂgdsecond s;gevof the d tuq$line i s furthest from

WEhASFFYEET | DWRTVPEPES S5 Prefer abtyo tHE i TS 2 htrage

ptbeaseeosd HROhEHe( SThPi HOdRdh Ysif ONIE G b Ordthed | Pynesne

part. The second nmenber may conprise a reciprocal
hapdberd daesraef pfF%@aJrr@re%%trw%k RMURY- PRt seted

1g«yé£n9f£an§?rﬁé§9y§£§ié{%&&é}a?aid cylinder and a

resilient eeve for biasing said steminto

Preferably the clamping lever comprises at least one
hook member for engaging a detent on the lower part.

Preferably, in the first position of stability the
third pivot lies on a first side of a datum line joining the
first and second pivot points. In the second position of
stability the third pivot lies on a second side of a datum
line joining the first and second pivot points.

Typically the first side of the datum line is nearest
the fixed lower part and the second side of the datum line
is furthest from the fixed lower part.

Preferably the first end of the second member is
pivotally connected to the lower part. The second member may
comprise a reciprocal member. The reciprocal member
preferably comprises a cylinder, a stem received in said
cylinder and a resilient sleeve for biasing said stem into

an extended configuration. Movement of the clamping lever
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30 an extended configuration. Mvenent of the clanping
| ever WO 2004/ 064582 PCT/ GB2004/ 000265 4 fromthe
wo 2oog64582 t he second position of stability i s PCT/GB2004/000265

accommodat ed by deformati o of the resilient sleeve.
Preferably, the first menber of the clanping |ever
conprises a U-shaped arm extendi ng round a front side

of the 5 beverage preparation nmachine. Typically, the

cl anpi ng nmechani sm conpri ses two second nenbers, one

on each side of the beverage preparati on mnachine.

£AGY A0 2ge ytao the Céé’éé&{cﬁogf@er s LEEA(}%Llit is

conprises cartridge i nt er posed bet ween
atbemhoderedart datbinee: iuppef tdes tresid bsingTeatet abl e

relative tq the | ower, part nd th er. part. |

¢ hi SESREFIONA | IF oF -t e TRIHETT o (014 Gkt el ever
cbBYBL=PArd GausfSed Nerdipber e @iy i eagerddie: side of the
cartridge hol der and to nove the cartridge holder into

baseramt aptendta 197e Mavieinart and at the same tine to

cause, . | e, .4 nl ' [ t
pi er cY%lgéér]rle 's t}lbér]o(“\e/flﬂg%ﬁlgi rﬁﬁ%ﬂ%gim%nr a%gnréﬂ%oé)éjpi%r?%eseacond
meabérs dgens emei amech | i dé hef caid rbvalgerdwd derepdRad i addl e

and, accurate positioning of the beverage cartridge is
machiR@d by nmeans of the cartridge 20 nount. Further,

the gayinidaeonpunt @t ometd.cal |ye disengrg@s-tide comprises
beverage cartridge fromthe inlet and outlet piercers

aoparopetgagiolites ipeennyseddreiueeen tile diyeenfoart and the
renpval _of _t cartyridge d e res_that, .t .nl et
SRR GO B GPERTE A7 S Hel o TR el G e part
agdar thé d@geped Ui riherm acieDhseses 25 d thiset tef tited rugieand. part
Thi s _reduces the chances of the consunmer inj urirggg
CevRhsel ver. lawRr Raseaisient foRR%0 Rifdvi R engage the

c&HO8YESe MBSTAN: SIRg T8 Aoheverage, Ar R At OTRdRCIi NS

conprising a lower part and an upper part, the upper
cg@tacan@itbmbmepb@Webe@¢@F and at the same time to cause,
in use, inlet piercing means and the outlet piercing means
provided in the lower part to pilerce a cartridge received in
the cartridge holder. Reliable and accurate positioning of
the beverage cartridge is assured by means of the cartridge
mount. Further, the cartridge mount automatically disengages
the beverage cartridge from the inlet and outlet piercers on
opening. This greatly increases the ease of removal of the
cartridge and ensures that the inlet and outlet piercers are
below the level of the cartridge mount when a consumer
inserts their hand. This reduces the chances of the consumer
injuring themselves.

The present invention also provides a closure mechanism
for a beverage preparation machine comprising a lower part
and an upper part, the upper part and lower part being
movable relative to one another from an open position in

which a beverage cartridge can be received in the closure
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30 novable relative to one another from an open
position in which a beverage cartridge can be
w0 eadiogssd2 i n the cl osure WO 2004/ 064582 PCT/GB2004/000265
PCT/ GB2004/ 000265 5 nechani sm and a cl osed position
in which the beverage cartridge is fixedly retained
bet ween the upper part and |ower part, wherein in the
cl osed position the closure nechanismcontacts a top
surface and a bottom surface of the 5 beverage
cartridge at or near a centre of the beverage

mééﬁ&hhgﬂeahﬁ SxéiésédCﬁ@@{€§§hV§nf&E£Eh(%h&rﬁéﬁé%aé$an
he cl osure nechani sm of the present invention

Cprbvndes aa Exkxedhyl yetabusd h@th@mmsmeFQQpérrpﬁgt and
retains % bever age artr%g%e in the. be
on

18VhaPatFon"HBERT e’ PRI 18 o o P EM B

mbBRANDON essvaessthatop heurpdds | g SoeStteh QxPBRce of the
and | eak or burst during operation. In addition, the
bEBRPPESSFIELFofge AppPT cHCRELS CRREPF eVRnthe R EEIDY

cé?k?&&%g E‘BV EEPE a 0ot %E‘F TPONEDLSe Of C\S/es @éﬁ{et%kg&? 50N.

cartri e conpress orce al so ser

sque@he thesunapmaeh&nn&mO@ﬁpDManseséntr&nVEnﬁiémkprovides
to her hi s, ensure di mensi ons of
N St ot LU RO S S TR ML Y
b@ﬁgragaabh@twdgeaﬂ@etﬂélrb@@eﬁi@éwéﬁﬁam@fmmﬁm The
cartridge. The closure nechanismmay exert a

Céémm@sfvéceo@éegmaw o 221t e ON heiSuBoN. t}Pﬂéf@’F%bl Y,
cabEr SO BERIHOON A g, Do PR ARSLC S O

operaﬂdthonInoaﬁdttSona.mhm|¢$m@féséi@ﬁmﬁbxﬁet&pplled acts

bever age ) ddition, 25 the c
tAeERSHFSH ﬁaﬁ% ta%]f " Hphes n%%‘fef%%m'ac%‘fl Jfhe (¢mponents

obe{{ﬁé aE@véﬁééé' 98 r &L erabl Yoot &4 Oedr & FRChaNi S Berves
further conprises a resilient nmenber which contacts

tat sfreaseeathar componeiet t@p components of the cartridge

together. This ensures that the internal dimensions of
passageways and apertures in the cartridge are fixed and
unable to change during pressurisation of the cartridge.

The closure mechanism may exert a compressive force of
greater than 130N.

Preferably, the closure mechanism exerts a compressive
force of approximately 200N.

Preferably, the closure mechanism in addition contacts
a peripheral flange of the beverage cartridge. In addition,
the closure mechanism may contact an uppermost surface of
the beverage cartridge.

Preferably, the closure mechanism further comprises a
resilient member which contacts at least a part of the top
surface of the beverage cartridge. The resilient member
maybe a sprung member.

Preferably, the sprung member is a viewing window.
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surface of the beverage cartridge. The resilient
menber 30 maybe a sprung nenber. Preferably, the

wa@poogtsseEnber is a view ng wi ndow. WO 2004/ 06B&B2B2004/000265

PCT/ GB2004/ 000265 6 Prefer@ably, the | ower part nay
conprise a raised portion which contacts a centra
portion of the bottom surface of the beverage
cartridge. The raised portion ensures that the
majority of the conpressive force applied 5 to the
cartridge is transferred upwardly to the cartridge's

I
top §9@E@9§bwr OHHQ iB@efeﬁH@ méygg&ﬂ?ﬁera lralsed

cartridge. [ oad- bear i ng” nenb
pprbwodeﬁhnnhthosteehSralcemégabnpmntimn cﬁrthed@ettom
erablLy part is.fix and t he_upper, part
L T Ot P abI oY ST AP VEPTEEEAES | onRs Tt PeRrBm b
efpBPesPEBLt | BRet @a} Bﬁl@t 05 £0: ROSEbORe s H10f ef 3Pty amelled
cl osure nechanismfurther conprises a cartridge nount

tPnFE?p%%@‘arl@%?v\k%ntﬁﬂésf%‘v‘\ié?d pEpvarEGhly the Upperaparidge’s
d | t g, |
ttaﬁ sfoQQe Eﬂi‘@?%’? ée&éﬁﬁi@l Peg% c%ve%l%@aéérﬁl%%e

e upper part recelrving, 7n use
loadtbedgénngembeesEmtpraﬁermbly1p&@mn¢m@viﬁe5hﬁs central
osure nechani sm %or a beverage preparation machi ne

r%%ﬁﬁ?l%?nbh% Fe%eH99%er part, an upper part

rot appbfersBl |l i ¥Rt Dolibe poveri parixandan@ X tlﬁ%{?@@ part
hol der interposed between the |ower part and the

igppetapabiec anel deivg t@t%@%bl@ﬂerlelmmefr@nttﬂee Icemm
pBQEElo@ngot ?QP%%%$2$581MQ§£elﬁrdp tﬁé closure

conprises 1 n ng neans an prercring
maehﬂﬁlémrfﬂnthéﬂgcompfﬁ@ﬁ@taV&Abtrfdgermdmnﬁﬂﬁhﬁékposed
received in_the

out | et in a cartridge
bRRVETT RS hbPHRT Pabier G it RRAF Gt ATS Ripirg
r@@éﬁaﬁ%é’ﬁaib@e'@&\efhé’aiéw&@ tdeg uppery ML 30+ for
engage the cartridge holder and to nove the cartridge

ree¢eingi nin eomt aeie Wweverdge |leawrridge. and at the

SaneTﬁénErééént invention also provides a closure mechanism
for a beverage preparation machine comprising a fixed lower
part, an upper part rotatable relative to the lower part and
a cartridge holder interposed between the lower part and the
upper part and being rotatable relative to the lower part
and the upper part, wherein the lower part comprises inlet
piercing means and outlet piercing means for forming,
respectively, an inlet and an outlet, in use, in a cartridge
received in the cartridge holder, wherein rotation of the
upper part towards the lower part causes the upper part to
engage the cartridge holder and to move the cartridge holder
into contact with the lower part and at the same time to
cause, 1in use, the inlet piercing means and the outlet
piercing means to pierce a cartridge received in the

cartridge holder.
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cause, in use, the inlet piercing neans and the outl et

piercing neans to pierce a cartridge received in the
w@0ooaas4582 dge hol der. WD 2004/ 064582 PCT/ GB200B¢ DOB2@3/000265

7 The cl osure nechani smof 1The present invention

provides a reliable and inexpensive nechanismfor

inserting and w thdrawi ng a beverage cartridge into

and froma beverage preparation nmachine. The

mechani sm may be operated by one 5 hand and does not

require electrical power. Conplicated |ever

ar r apgenent.s; arenavplfed, Lp addilion. religble; and . g0q
0 ge ge1s

accurate positioning the bever cartri
aassliedlbyandeansxpéns iree caethanyen hbbdetnsdit 1herand

i d t tomatical [y di t he
"bEUAF AR o PRUGEIT OFT T RE 0] et S Bk et Leverage

pREBEERE SoANMABRINAY. THAI S GhLAL AN mdPOEE 41183 885 €one
of renpval of the cartridge and ensures that the

hppfepngndosst et peevtes seheet betaly pdwet ﬁmmzolicamd
j ' ts. their ha
1 ﬁ%%régggﬂgggg%ﬁéhg eaa&gféugerlﬁngéﬁléﬂon, ??iaéﬁﬁe and

chances  of 't he consurer !n
atbemaebvpssitdbolirgesibtye béeetppercpaitidge Myeaddered by

fromb tgﬁen an open position for receiving a

MEEPEr PHgRPF nCRRETE $?r'ﬂb@e?hoﬁ%ﬁﬁh%ﬁmi%PQﬂ?ﬁﬁﬁFidge mount
aﬁ@éh&t98aiﬂy“@i§@n§§§e§aiﬁé'Egﬁéf5§@ artSidde COMRAU L

wth the | ower par Preferably, 1T the open position
iphetuppérophiet iBlePCens i entepeuisybstEnts ajtgatly

. ' ly. This allows for., ipproved access to the
l%é%%%%%%eg%%u%?s?o?%é3§83%31i e_Q?rﬁff%ﬁﬁﬁaﬁt Sy es
thhe chetinlge. ahd el st 05RO td:20 Hdieow UpREr AL of

is orientated horizontally. Preferably, the cartridge .
CRe| GRFCELAPR i Bt virlesy sopsumer rigpgwishgheir hand. This

réaitiligfe dMEnEELass (RY SHBISS AL ILUIAIIWes
or preventing rotation of a cartridge received 1in

t he Peekssably, the upper part is moveable from between an
open position for receiving a cartridge in the cartridge
holder and a closed position in which the cartridge holder
is in contact with the lower part.

Preferably, in the open position the upper part is
orientated substantially wvertically. This allows for
improved access to the cartridge mount for ease of inserting
and-withdrawing the cartridge. In the closed position the
upper part is orientated horizontally.

Preferably, the cartridge holder comprises a recess for
receiving a cartridge. The recess may comprise an
irregularity for preventing rotation of a cartridge received
in the recess.

Preferably, the cartridge holder is biased relative to
the fixed lower part such that in an open position with the
upper part disengaged from the lower part and the cartridge

holder, the cartridge holder is disengaged from the lower



Preferably, the cartridge holder is biased relative to
the fixed |l ower part such that in an open position

wowaoh/ 064562 30 upper part di sengaged fromthe | P@EGBP@AN0265
and the cartridge hol der, tthe cartridge holder is
di sengaged fromthe | ower WO 2004/ 064582
PCT/ GB2004/ 000265 8 part. In addition, in the open
position, the cartridge holder may be di sengaged from
the inlet piercing neans and the outlet piercing
means. The present invention also provides a beverage

parPl CPA’ 2b90s BRCNE NeLhOToRLANGLLDO: 8, DOVRL 08, Lrom 2
cariridge contaihi g one & Deverage T ngredr emnts

hobdpri sepgba 8isshgpyedcingmetiesehhl éorpfording wans and
Enlet in use,.,in a cartridge received in the

EBEvRIhYEE pPLFAF 4P oReaRachi ne and a second pi erci ng

el eneRé HPEsERf M AGeARi WA Ble JRoTIUSes HOSAl
cartridg%, characterised in that the first a%%égzcond

PpeRAERRYOR| BAEhiBe af or fRFeRalr Ry aa shergteage efmombd e

L1, e it _containing the inlet piercer
chPLiaddPepRERIAMG U o PR et Pl i
comppbaengsaofirdb pherdhtdi dbemdimt: PBeE | Eoh@ind en inlet, in

iercers na¥ be placed in a  dishwasher or simlar.
ugﬁﬂ ef tFabl §2 ?ﬁédg%VJé?%"’gjeV‘if? epardie PeVREII N LFeRATRrion

m&@ﬂpﬁésgﬁdaafEé@gné9¥§éréﬁﬂ éﬁERQWEUQQFrf5¥mfn$ an outlet,

rotatable relative the Tower part, the upper part
ipeing, nbvesbli@ carfridgean dperegostiseh,in nchdi chhd higirst

p art_is_disen ed fromthe | opwer part, f
PECRTITRY BECETHIT dOesT e o 07 RO PaRT 7 G P
rehoeibideutpper part is engaged with the lower part,

wherein the renpvable unit is nounted, in use, in the
fi xeth$ ohRFOTRIPIS Yl Pregrraing ke | Mt pigresr antl

o@tt Lt PLALLRT o B Sus OFd LU AL P Ma i coldy and parallgl o of

to one anot her.
the machine. 1In particular the piercers may be placed in a

dishwasher or similar.

Preferably, the beverage preparation machine further
comprises a fixed lower part and an upper part rotatable
relative to the lower part, the upper part being moveable
from an open position, in which the upper part is disengaged
from the lower part for receiving a cartridge, and a closed
pogition, in which the upper part is engaged with the lower
part, wherein the removable unit is mounted, in use, in the
fixed lower part.

Preferably, the inlet piercer and outlet piercer are
orientated vertically and parallel to one another.

Preferably, the inlet piercer and outlet piercer are
made of plastics materials.

It will be understood that by the term “cartridge” as
used herein is meant any package, container, sachet or

receptacle which contains one or more beverage ingredients
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Preferably, the inlet piercer and outlet piercer are

made of plastics materials. It will be understood that
whygootloessserm "cartridge” as 30 used herein i SPOEGBR004/000265

any package, container, sachet or receptacle which

contai ns one or nore beverage ingredients WO

2004/ 064582 PCT/ GB2004/ 000265 9 in the manner

descri bed. The cartridge may be rigid, sem- rigid or

flexible." The cartridge for use with the present

i nvention may contain one or nore beverage

.in ' Si or..t he formation .of a _
B evar A b o et Do g DUy b Ll semi-
regadpbe, fbaeilofe cof f ee, tea, chocolate or a dairy-

based beverage including m|k. The beverage .
i ngr eﬁ”ét]%a@ge bR ot e gt RESde5T -Iueant iom may

cd;ﬂlﬂéliﬁl-oﬁé‘eo:bed{&f@%exlfé%eedir‘ﬁ?édi@}‘c & d 415 1ug°'f§or°fthe

sol ubl e. Exanpl es include 10 roast and ground coffee,

fowadt i, oponwder et adw qotadwectand Tsolgvddags broduct may
1 |1 k-based ver ages and ncentrated fruit juices, .
b(%n’n ]l[(%)g %?T%?%"ngo es icbcfﬁ::fgﬁ?'t &rerTiPC O dairy-
bisehasevartyeditioalems mik. bernseddadescrniNedileits may
15 rel ational positioning of features of the
be RAMs RS THEURSr rﬁsea'ﬁra?ﬁeﬁed A liopwest" die beverage
RO YAl A Sy - er r ef to.the.
Hehrtridge (oaﬁhg%%grﬁ%oln%l%e%%%i%% s %{ram tes” include
reasteraat igrouigl dafserd i dredittesg hewelcagel RicepArAld Gmhd

SOrT‘LlaChi ne ua,ndﬂ s.%gisj_?b%uené di spensi ng as shown, for 20
SR S T £ [eY CUPES oFEtrageg fruit
juleyer” refer, respectively, to relative positions
nearer or further froma top surface 11 of the
car t¥1 dd¥ I leading slesariet icer whe iteres’ “amp e iubad’

SR S Ml o USed o iR cne
réhﬁ&ﬁﬂﬁaﬁmpdﬁﬁtﬂnﬂﬂng'Hﬂﬂﬂﬂétu&@@ oguttel” iaR@ntion. The
té%%g\“ﬂﬁ%gf% and “lower” and equivalents should be
understood to refer to the 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. In particular, “upper” and “lower”
refer, respectively, to relative positions nearer or further
from a top surface 11 of the cartridge. 1In 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) .
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shoul d be understood to refer to relative positions in
the <cartridge (or other conponents) being,

WO e@p@6tsBvel y, nearer or further from a centrBCDGB2004/000265

maj or axis X of the cartridge 1 (or other conponent).
WD 2004/ 064582 PCT/ GB2004/ 000265 10 Enbodi nents of
the present invention will now be described, by way
of exanple only, with reference to the acconpanying
drawi ngs, in which: Figure 1 is cross-sectiona
drawi ng of an outer nmenber 5 of first and second

enbodi nent.s of cartridge_for _use_w . the.pre t
nvertiERi s o5 e brePenk: SalehBish B Rk AENoPoa
Reixdiilbedf, Yyhaguicsr commbee ohlki, gutiehl refiewengeano the -
inwardly directed cylindrical extension; 10 Figure 3
3OS OHRSHYEdISs SeEFWEREIS  dABWRGCHF a detail of the outer

"e"b%ﬁgﬁﬁxfhgﬂkﬁq%o%@Q@bQQi@n§boﬁia§H9§r%f4ahsoﬁter member
perspective view from above of the outér nenber of
o qumstlard geeers egbadpaespectifveavicawdbeofogbose with
t%%? outer . 15 nenbher of Figure 1 in an inverted

ERERT NG E™8 i s a plan view from above of the

out errirpideery iQf aFictdse-beckiguee drbwifg of a detail of
cross-sectional drawing of an_inner nenber of the
e suterpeaTRaRt O FdgrEe dgehoydng gir éngaprdly directed

GEspaLte D shove of Lhe | e ot o
t he imnrgrre Fenikern afrdSisgeeetionaladremiepst ed a detail of
rientation; Figur 0 is a plLan.view from above of

e Tinrcr THRSEr O58 LG uPEOVITE, GuPLOLT 5. a
CrossrisRAtd anals & paRgeek itBevikkStrom above of the outer
member of Figure 1;

Figure 5 is a perspective view from above of the outer
member of Figure 1 in an inverted orientation;

Figure 6 is a plan view from above of the outer 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 i1s 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;
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enbodi nent of cartridge in an assenbl ed condition;

Figure 12 is a cross-sectional drawi ng of an inner
woreeas458f t he second enbodi ment of cartri dge; PGDGB2004/000265

Figure 13 is a cross-sectidhal drawing of a detail of

the inner menber of Figure 12 showi ng an aperture; WO

2004/ 064582 PCT/ GB2004/ 000265 11 Figure 14 is a

perspective view from above of the inner nenber of

Figure 12; Figure 15 is a perspective view from above

of the inner nmenber of Figure 12 in an inverted

or'eﬁaghkgng451§| égr%gﬁgelenogggw f£8 eCtlog ﬁge inner

dra r 6f ure
megibarcbdsFigaeti onal drawi ng of another deta|I of the

i nner_,menber of Figure 12 showng an_air inlet;

Fi guF&9¥8ei 45181 §sBEEEPEFEAYE HF%WAF@OEfaPﬁees@Eoﬁhe inner

mem@@qlBenblghreatbrtﬂgsnlQn@ereéaeattegtaemghtlon

Figure 19 i§ cross-sectional draw ng of an out er
nenb@ngueé ﬂﬁlnd andtheurthoeabedcneonaloﬁraamngldgethe
for invention; 15 Figure 20 is a

1nner me res 9
crosssEet |oﬁ£I a 6f a detail of the outer

menbetgafkeFiigure $9cebeémB@c@ﬂoh@%ﬂﬁﬂéWiﬂ@r@ﬁt&ﬂother
l'indrical extension; Figure 21 is a plan view from

d&%a&é 8f the oUREF WEWBEF Obf Fivgteeldoshopimgganeady
ih3ef .perspective view from above of the outer member

of Flgure 19; Figure 23 is a perspective view from
abovélgﬁrehéBOMBea cregbescotifnglirérd®ing ah theeséednd

Ogntat on, Fi red24 LS a Cross i onal. . drawi ng of
<BROAREPL 08 FBRBEIIEF tReoPHrT oo BboI EREL bf on
CarchégSe 19 is cross-sectional drawing of an outer member
of third and fourth embodiments of cartridge for use with
the present 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 1s 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;
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Figure 25 is a plan view from above of the inner

menber of Figure 24; Figure 26 is a cross-sectional
waelcamiongsnf a detail of the inner nenber of FPQUIGB2@4/000265

showi ng an in-turned upper 1230 rim WD 2004/ 064582

PCT/ GB2004/ 000265 12 Figure 27 is a perspective view

from above of the inner nenber of Figure 24; Figure

28 is a perspective view from above of the inner

menber of Figure 24 in an inverted orientation; 5

Figure 29 is a cross-sectional drawing of the third

eﬂbogksggé.SE §§r£rég9§%%gt?9 agSENDEEGn CONAIL 1 O the inner
Fi gure iS'a Cross-s ronal draw ng of an T nner
merbber o6f Fiaréorset h enbodi ment of cartridge; Figure

31 is,a plan view from above of fhe inner nmenber_ 10 |
of F%%Pgesé? EF gRirRSBIPRSELVREYSPECE TR AN fobnihe inner

méhoye 8F Fhgubangs jnesber Pt -FlguseiSdhadigure 33 is
a perspective view from above of the inner nenber of

Fi guF&9B0ei A%ahsi| averees- se¢ehtma] olraWBudi gurichg4thsrd

ofpSaoRsasesti onal, diawi ng of Lhe.fonrdh.oeabodiment of

cartridge irn an assenbled condition; Figure 75 a
fronfigerspect i ¥eavieys 9f sachbeyes BokraypipasBta@ninner
machi ne_according to the_present inventjon; Figure 36

megbgr pEnEnBef SPEER | GEPRT BiPRt PhecHRER RS of 20
Fi gupe 3peWeihia gart Ll dge-fead,h N, i Oned POS| 100 member

Figure™37 is a rear perspective view of the machine o
oFi Juger8530ith sone parts omitted for clarity; Figure

38 i?'anOtuﬁé [ear perspective vieM/ff thg? nach'nghof.
Fi guf 89355l £ h' S oReP PaTR S ohi T t BH ¥ of AT af7Ys o5 1€ inner
mEmPEFeoBIriguae peo specti ve view of the cartridge head

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

Figure 34 is a cross-sectional drawing of the fourth
embodiment of cartridge in an asseuwbled 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 posgition;

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 persgpective view of the cartridge
head of the machine of Figure 35 with some parts omitted for

clarity;
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of the machine of Figure 35 with sone parts omtted

for <clarity; Figure 40 is another perspective view of
wWo b@4oe4582 | dge head of the nachi ne of Figure BST/GBRIV4/000265

sonme parts omtted for 3018larity; WO 2004/ 064582

PCT/ GB2004/ 000265 13 Figure 41 is a cross-sectional

view of the cartridge head in a closed position;

Figure 42 is a cross-sectional view of the cartridge

head in an open position; 5 Figure 43 is a schematic

| ayout of the machine of Figure 35; Figure 44a and

44b are schematic_layouts of first and second code .

r eCoBNPET ons odfis=t OF ST ReS REEHT Gl of - B ot o 48 Ca b doe
nd@dFigusecs8sks poplianoniew of a beverage of the

present. invention conprising a barcode. As shown in

Fi guFégure tReligapt Frege-3eotiopel pregentt iheepatlonpidge

et al ri puter nenber 2, an inner 15

h%%ﬁbé@ éxaﬁggg Fgﬁgﬁggg'S. The outer nenber 2, inner

nmenbetgBrandl| ani aateh&mat ec akseobt edf t thé onachime of

cartridge 1 which has an interior 120 for containing
F6ﬂ8r8r3%ﬁre beverage ingredients, an inlet 121, an

out| et g2 3nd anBeyerageefiomempPeld 1apking dherinse€tand
121 to the outlet 122 and which 20 passes through the

spapadi epde20ecPrBit hpBt MaaNs of@r oblk¢ enachpne gpe Figure 35;
ahaitially sealed by the lamnate 5 and are opened in

use by piercing or cutting of the lam nate 5. The
beverageaeref Bwipathpilandeféwmedt by Ispadiade of the present.
dnter-rel ationshi ps between_ the outer nenber 2, inner
1HERBEICR GRBPFAREAdL 8 BAREC9S: di scussed bel ow. Ot her
conmponents may optionally be included in the

cartridge 1, such as a filter 4, as will be described
As shown in Figure 11, the cartridge 1 of the present

invention generally comprises an outer member 2, an inner
member 3 and a laminate 5. The outer member 2, inner member
3 and laminate 5 are assembled to form the cartridge 1 which
has an interior 120 for containing one or more beverage
ingredients, an inlet 121, an outlet 122 and a beverage flow
path linking the inlet 121 to the outlet 122 and which
passes through the interior 120. The inlet 121 and outlet
122 are initially sealed by the laminate 5 and are opened in
use by piercing or cutting of the laminate 5. The beverage
flow path is defined by spatial inter-relationships between
the outer member 2, inner member 3 and laminate 5 as
discussed below. Other components may optionally be included
in the cartridge 1, such as a filter 4, as will be described
further below.

A first version of cartridge 1 which will be described
for background purposes is shown in Figures 1 to 11. The
first version of the cartridge 1 is particularly designed

for use in dispensing filtered products such as roast and
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further below. A first version of cartridge 1 which
W || be described for background purposes is shown in

wogunessd to 11. The 30 first version of the per/GBrag®00265

1 is particularly designed14for use in dispensing
filtered products such as roast and WO 2004/ 064582
PCT/ GB2004/ 000265 14 ground coffee or |eaf tea.
However, this version of the cartridge 1 and the

ot her versions described bel ow may be used wth other
products such as chocol ate, coffee, tea, sweeteners,

ofSifhalsredd APUILLOS: o &1 CONRLY & DI AR s Don of the
avoured m |k, Trurt juices, sguashes, sauces and
cdessidgs. 1 Asd celme beclseenvéroiis gleebibddéaver atdy be

shape, of the <cartridge 1 is generally circul or
ua?écwsmp%tahwtmf?%ctg%i%%1%&8 oFRRFR A 1 1S 9, tea,

sWELDEnSHENI ELLAM 1Y, FEASIriAdd, A1l OhibevefBd s,
axi s X passes through the centte of the 10 outer

fhenberecdsmshowni Fol Fi Hureed, Sypidhasy sduceyeard |desserts.

di angter_of. the outger er. 2 1s 74.5 + and t
ove?gflc?}%i%%ts?%n 1%% lr1§|;1111rel'yép’| ctakllef yot eamha eofohle th?
céherigaet 1i dgegdnahen sserbdh e i or i s dhaf03 Wieh the
outer nmenber 2 generally conprises a bow -shaped 15

dapeeretochavihgCar tti e hrriRg Skgnificant by ggeepigp than

: n . bot 12. T [ r
B O e B R e o el o Thes oF the
odi anenenbat adeshovt om BPguresul tTygidally ali¢ apvenpll

of the anpul ar [l 13 as o .traverses fromth
afrusERT L oh AL 1 STV FE RERCDO i b D e ST arte
owalts113hainghe! Dseds baht oxmd 1 tRgetdEry daié neoBume of the
receptacle having an interjior_34. A hollow inwardly
careeeded tyvherraessmieke@nss oif 18 Mk £4tovided in the

C DS S0 FERAES, BolbEeIT Sty o gl v
sR&1181¢conprisgsa acsteppesnmpulds vahavihg d icktsedeogndll
aggdan open bottom 12. The diameter of the outer member 2 is
smaller at the top 11 compared to the diameter at the bottom
12, resulting from a flaring of the annular wall 13 as one
traverses from the closed top 11 to the open bottom 12. The
annular wall 13 and closed bottom 11 together define a
receptacle having an interior 34.

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

portion 19, 20 and 21 incrementally decreases such that the
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third portions 19, 20 and 21. The first portion 19 is
right <circular cylindrical. The second portion 20 is
wo eagessszoni cal in shape and is i nwardly tapePemiGBIING/000265

third portion 21 is anothdf right circular cylinder

and is closed off by a 30 | ower face 31. The di aneter

of the first, second and third portion 19, 20 and 21
increnental |y decreases such that the WD 2004/ 064582

PCT/ GB2004/ 000265 15 di aneter of the cylindrical
extensi on 18 decreases as one traverses fromthe top

d%% ge&th g8§§§6ﬂ9ﬁﬁ£ €odle Bl 6$ S%ou%%Pgéégg'?% one

ens on~18. enera ?y horTzon

- tfraneeéegnftha tyki nopi cal textkastdosdd hbwéhefadecii obf the

5 between_the second and third portions 20 and 21. An
cYdLRdrdryt e?%%ﬁﬁ?h@nsh%uld%rg%%e¥%l$%r?%ﬂl?%n¥%% shoulder

39Ut er FRBRRAN o2 EH@ﬂég§1ﬁHf1991tQﬁ%43815ﬁe1@uéwﬂfﬁéyjunctlon
ext endi ng shoul der forns a secondary wa

bebwaﬁnatheMEehonﬁeaadnUhardmgbrtJGHSOZ@sam@ @bflne an

CeCoRBaPy HEr P s AR T AR GG G vaf| 45 ot i the

oaBi-f pkabde Qaﬁéﬁér@éoﬂﬁé bb@toﬁlIEUHTEM@H@@tﬁﬁr&Dﬁ
outer nmenber 2. A series of slots 17 are provided in
SKRENEAREI BROWARPT 133 | BOBRS wit HEEPRAMEN| ¥t d 1i6cpraxial

Y, i dycC i cat tywee he
WBERVHAE SHuIRE St £ COTTRD, COLHOPLEE AR ShiiEas dpack
fAsmisgomnmani EoHdr 6 3bethees| ohs aéccn@@mstaybrl$camd the
slits in he_an ar en 20 and 40 slots
Pl oUPARAL | AEE NESRREOUT mERt BSGRR SHVEY- ERFen
c§k@h&£é¥eﬁ&§ Bfoﬂhéegutgﬁnﬁéﬁhéy 2OUA - SPALEE &F Of6les 17
the circunference of the 20 nanifold 16. The slots 17

agpePpPEfidrdbly beeweenuiay wadl 113 lenel widngehe manifold
LFeRreBeRting. 0% ot e Bher o I Hel QP GF ‘The gt e
maeffeld 26 dhé whdtinoéreach3slof tise betveemén2ér ahd As
s%ﬁggmgglﬁi%¥3é0§[lghetgfoggdiy gémﬁ?fges$é¥ti§af'§lf@% in
the annular wall 13. Between 20 and 40 slots are provided.
In the embodiment shown thirty-seven slots 17 are provided
generally equi-spaced around the circumference of the
manifold 16. The slots 17 are preferably between 1.4 and 1.8
mm in length. Typically the length of each slot ig 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

ig provided, as most clearly shown in Figure 5, which

defines the inlet chamber 26 within, and partitions the
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25 the slots 17 is sufficiently narrow to prevent the
beverage ingredients passing therethrough into the

worowiedsd2 16 ei t her during storage or in use.PENGB208000265

chanmber 26 is fornmed in thdéouter nenber 2 at the
peri phery of the outer nmenber 2. A cylindrical wall 27
30 is provided, as nost clearly shown in Figure 5,

whi ch defines the inlet chanber 26 within, and
partitions the WO 2004/ 064582 PCT/ GB2004/ 000265 16

i nl et chamber 26 fron1 t he interior 34 of the outer

, h Li d
1gg@Pe§§aéﬁeI S6C¥ Po( kggon a pfaﬁegge?geﬁéggg?gggt%ember
at. he'hmapgn iaxirs chawdllaEW opes hLowebseAdugBe£0f RE@NAE which

h th bottom 12 of the 5 outer nenber 2. The inlet
lEh RHBE 28nc6nﬁ&ﬁPEaP@§PamihC%@r Fantrel maiervasiswd and

aﬁ'eb§n3Qo®§r5E9Hn2bnchgyéﬁaﬁ w1€$t§ﬁgaﬁb¥€$M 1% %ﬁg@ﬁe

one and four slots ma e used conmuni cat e
Oﬂhérnﬂﬁmbérd216Thﬁdlnhet|ﬂhembehaﬁﬁecomﬁ@nld@téslmﬁﬁm the

t out war di ing shoulder 33 is
mgﬂ%5§ gdaﬁAt 2arn ou%mﬁ? 39 T eRAPHY *?aﬁb%u§% Whi ch
AEXéEﬁdﬁlvﬁeypebétWééﬂrbﬂet@n&hﬁoﬂﬁjQIo@é'ﬁaQ(be used to
ically the flange 35 has a wdth of between 2 and

Cﬂm l%?%@rPPBWeﬁﬂ the merakREeldlbs|andnthe gtale ¢hamber

->a_ handl e 24 by which the outer nenber 15 2 may be

hel d. The handle 24 is provided with an upturned rim

25 t®d lapeovendrop. tHbecwa&rdhgn@eteﬁﬁlﬁgfghmmiﬁéﬁ W is

S|n Ie |nt raI r densj t ol yet hyl ene,

poVypropy nggg?ﬁﬁt% ?ﬁg%E%téiaéﬁg %gl¥ﬁﬁ?Eu%¥tends
p@fpéM@l@ﬁlﬁEI? 06 tH@Sﬁaf@fe&xfé sx. 2By A s iabliee rflange 35

polypropglene is the range of polyners avallable from

h@%w URLEF i pEgoeReaem t ¢ endnd - 14 rigpidon Tife the eflange
{@eénf?i‘cfjg& PRaEYEn 4 rl’?ﬁ’g&% ent S ans!y CencguteTJ:h Ghember

nanufactur process nay b€ i njeciion ot
2 may be held. The handle 24 is provided with an upturned

rim 25 to improve grip.

The outer member 2 is formed as a single integral piece
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 ig integral

with and extends from the cylindrical‘funnel 40. Filtration
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The inner nenber 3 as shown in Figures 7 to 10, 25
conprises an annular frame 41 and a downwardly
wezaogaissy cylindrical funnel 40. A nmjor axi BCXGB2004/000265
passes through the centre1df the inner nenber 3 as
shown in Figure 7. As best shown in Figure 8, the
annul ar franme 41 conprises an outer rimb51 and an
i nner hub 52 joined by ten 30 equi-spaced radia
spokes 53. The inner hub 52 is integral wth and
extends fromthe cylindrical funnel 40. Filtration WO

/1,0845 / /000 reures r

A ot BnAGEAE Phine a1 *BERRBENTEAGS FhdPgrvesn the

r&ﬂahéSsﬁakeA Bol.ten 4illsedi aposedigpotbe anntharannular
frame 41 so as to cover the filtration apertures 55.

H¥pEe £l Ber 28s tAr EPEPEDEYenBdLtFRBHPR AREEENARSWIEh aThe

fngh et EréEE9B9§9 mb8E fﬁéﬂpgem§t99F mﬁlcﬁfﬁggf%% wet

mat eri al pol yester. mat eri a
S@@éagﬁhclﬁae axawaﬂeralnperweabhefmbréquSériaﬁtefiaI,

ac ul osi er| onprisin vVen pa er
o R B s PR sEr o tbeh TR pE AURPS ot e
wbtbn:esmpérmelayméopyﬂene@sia petyviay) @@bl@rageaaagipulosm

éeth yl ene. The incorporation_ of these plastic
+Pal SOPRFHSERE wevedl egpérn%%l@rw T]’e‘hd‘é@%eltlh@aper

I c h S e
T ety e Wi e
padyviviayédchyohiede and/or pokgstinglsnet harhé t itadrberation

ed 15.to. the apnul a franme 41 in is way. As
o R R BT REE P LA CBEL e B s 7 | e br B amderiae
rEﬁﬁetshﬂBe5ael§ul@§@&eﬂa@érﬂaiQM@éth§éIé§Tethﬁ@etfﬁiter 4
outer rim5]1l, resulting in the annular frame 41 having

mgy §F815|h@ F5aRESdr oFi Featod whih @p@tw¢hc@1mh ebeh
4 h
aé@@bgtéé bg HéQy'Qﬁg/§%0€e %%&93%%3%&99 %@ éﬁ Lééaled

di vi des a Vvoi d space ftane
ta pherahntyanfipassagesid7thiackay.

As shown in the cross-sectional profile of Figure 7,
the inner hub 52 is located at a lower position than the
outer rim 51, resulting in the annular frame 41 having a
sloping lower profile.

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

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

discharge spout 43 is joined to the outer tube 42 at an
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passage 57 is bounded on either side by a web 54 and
on a lower face by the filter 4. The passages 57

we@zxadoe6t582 om t he 25 outer rim 51 downwardly t ORer/dB2004/000265

and open into, the cylindnBcal funnel 40 at openings
56 defined by the inner extremties of the webs 54.
The cylindrical funnel 40 conprises an outer tube 42
surroundi ng an inner discharge spout 43. The outer
tube 42 30 forns the exterior of the cylindrica
funnel 40. The di scharge spout 43 is joined to the

outer t be 4 an WO 2004/ 0645 CT/GBZOO4 000265
uBgbE b 81858 RcHPLadOdpaRE RS By thebhe 0887 SRnular

means of —an

faaAgkan7 . flangedézchibgedsp@bargg 5@mpfléésc@ﬁpin§@s 45 at
an inlet 45 at A an upper .end which conmuni cates with
APhEPBBENERES WHECHf CPHEUNHEIEEFeYi b BhE aReBimPet5g40f the

p?%sggkgmgﬁ Sgé LAr gHghewhighy b éhfo@éfpéﬂngﬁfgg%ggﬁhich

rscharged into a cup or other receptacle
ttdesphapgeedpbated8geonpr dsesharfedsintocancgml oporthen

48 at an upper end and a c lipdrical portion 8 at a
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SBedér agéowesnrnthe BhSsayésngyiaahnrebardsS e heayubeee a
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er surface o e frus 0- " coni cal “portron
TpeofrdedowcbhlﬁaMrpsnppont4&ehsl§9 equchspaebdbavenage from

%he circunferenée of the é |gdr|ca£ n%
RePSHFPEFE wéb&°¥B HBYRRES chafngls 8k 24 141 Ebetelpducing

thPBuUBRBE €80€8c0helBBaSHPPOLL WEBSr49usf Scel ¥ bnM Fhusto-
one another and perpendicular to the major axis X

cThéCcRANBPTREADeA 831 ARproEl flod nedt Astaus| AgPbrOTht egpal 49
G 1LEEE8SH" QLR8LYPEOPYL 205, OL. B SLTLE 2t oL ot | Al 282

escr ve an n ec I on nou
faanaér4as t ftee support webs 49 define channels 50

therebetween. The upper edges of the support webs 49 are
level with one another and perpendicular to the major axis
X.

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

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

polypeptides.
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outer nenber 2. Alternatively, the inner nenber 3

and/ or the outer nenber 2 may be nade from a
wohredegrsaziabl e pol yner. Exanples 25 of suit abP€r/GB2004/000265

materi al s i nclude degradablie¢ pol yet hyl ene (for

exanpl e, SPI TEK supplied by Synphony Environnental,

Bor ehammwood, United Ki ngdom), bi odegradabl e pol yester

am de (for exanple, BAK 1095 supplied by Synphony

Environnental ), poly lactic acids (PLA supplied by

Cargil, M nnesota, USA), 30 starch-based pol ymers,
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correct size and_shape and 10 subsequently transferred
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dﬂﬂmequehaﬁynatensﬁbemedl$onhyebasaemblynstadung on the

PET/ Al um niym PP, . PE/ EVOY PP, ,PET/ ne Llsed/gP and £1
PACGHCATGRY PPICaMiiBPEs. U5 REPE Pati i PE $PBek-hEyeges"--Y-
tihged akiishead sof; sdicg redbudbetk. weThesGattri dgewd1mdMgbeother
closed by a rigid or sem-rigid |id instead of a

lpmdyiclsee MpaRIARILE. TAYSs BRbIFef inRéudaper PH§éATuminium/PP,
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serte
Roll laminate stock may be used instead of die cut stock.

The cartridge 1 may be closed by a rigid or semi-rigid

1lid instead of a flexible laminate.

Assembly of the cartridge 1 involves the following

steps:

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

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

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

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

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

These steps will be discussed in greater detail below.
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menber 2; b) the filter 4 is cut to shape and pl aced

onto the inner nenber 3 so to be received over the
wa@yloessszal funnel 40 and conme to rest agai nSPCT/B82002500265

annul ar franme 41; c) the inher nmenber 3, outer nenber

2 and filter 4 are joined by ultrasonic welding; d)

the cartridge 1 is filled wwth one or nore beverage

ingredients; 30 e) the lamnate 5 is affixed to the

outer nmenber 2. These steps will be discussed in

greater detail below. WD 2004/064582 PCT/ GB2004/ 000265
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ol esedchouRAriage #0ndd10hot Be enéi NEhEEahe®XELNS] Ofhe
18 bearing agai nst the support webs 49 of the inner

thimBepo3tivhe2li pfefha rylindnicpl aesbenvbenthe innepated
1%@?& tﬁeSH Eihﬁgncgpefﬁhhgfr483$f£ha£heCgfégéasléﬁﬁrnface

annu trasonic ding process is
3ased thejoym1h631taltexténsmonhES|he&rlmgnagalﬁsanﬂhéS
at the sagg time, and in the s process

e

=FRREFC NeNBet3oFof Fhiet BUEE! RANGEN 2. TR FhiEr: f is then

pTBERE odedNbhel Ehhet feRb8rvE! 86enhatRANd-hEer OUEEE hhfrrial
51. The inner nenber 3 and outer nenber 2 are joi ned

c@pfﬁﬁéﬁstbe aehylari nés Stoundinthbtbaterie|viebdimgdprocess
i%'%ﬁe£h8s889E5 ?ggﬁstﬁg filter 4 to the inner member 3 and

at the same time, and in the same process step, the inner
member 3 to the outer member 2. The inner member 3 and
filter 4 are welded around the outer rim 51. The inner
member 3 and outer member 2 are joined by means of weld
lines around the outer rim 51 and also the upper edges of
the webs 54.

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

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

and ground coffee or leaf tea. The density of packing of the
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20 the webs 54. As shown nost clearly in Figure 11
the outer nmenber 2 and inner nenber 3 when | oi ned
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bel ow t he annul ar flange 421and exterior the
cylindrical funnel 40 which fornms a filtration 25
chanber. The filtration chanber 130 and passages 57
above the annular frame 41 are separated by the
filter paper 4. The filtration chanber 130 contains
the one or nore beverage ingredients 200. The one or
re verage ..ingrediepts ar acked into the
oR PR ShOtRaiBar o130, rer T30t BAF Pl erRaRary) 430 can be
vaevenage deeiiegredireplicaslyypfoal hyfidastedands ge@uptoduct
coffee or leaf tea, The density of packing of the WO
thg04/-B6545520PCThapPet4ronb265S 22t Bager age #RGr &8 @ngEams

o'”rbgégfhhhrgkbﬁpdcggﬁ?éé %ﬁOaCEE%P§a¥¥§£iEQaa§f thigkness
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offi kypatkohychabed 4cont aPpsibeaben Bhe andetfoP §2anmsay

oftroast and_ground, cqoffee in % filtration beﬁ,oﬂ
CPREERAeSESsO5t "PYhi BRPEG s £8° 4aﬁn?P€SfF%naY yet he®
firekeki abviBQeNBY theantakNiAterobrMs e BOdLe8, mSHEhy Aty
spheres, which are freely novable within the interior
ipdgcdpgatdrRivteRgebynd hgaekindt dpvnl epeesibe OF caRyagage

‘ : b . . . di sch
RS d o SR B e b e Y (i e 1o
the Ohtelamenmber 2 by thennafijigedetd 426 aunoveandmédieer 2 by

eri,phery of the lamnate 5 to jojin the_lamnate 5 to
BrE Pver “B4rt A BTONAG BUEWAPBIG CEX Shdt g FFagets 5 to
i8%n the Wehdnli26 bstexteadedwts §§§fa&@eof|ﬁﬁéng%@g%rdly

against the | ower edge of the cylindrical wal
cgFepénpniférngRarber The. wEldt hef, ia artended v serhethe

AGRRRY, e afbek e 08 DL 0P cRI0E, O pdbec gty o
oforhe theetl ohembeal beof Fihehér| t savedd chanber fdd0ed
bgggeghsghge gaiggge 5 and the lower edge of the outer tube
42 of the cylindrical funnel 40. The laminate 5 forms the
lower wall of the filtration chamber 130 and also seals the
inlet chamber 26 and cylindrical funnel 40. However, a small
gap 123 exists prior to dispensation between the laminate 5
and the lower edge of the discharge spout 43. A variety of
welding methods may be used, such as heat and ultrasonic
welding, depending on the material characteristics of the
laminate 5.

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

member 2 spaced apart when the cartridge 1 is compressed. It

is preferred that the cartridge 1 is subjected to a
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such as heat and ultrasonic welding, depending on the
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is fornmed froma material of relative rigidity, such
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S ze the inner, nber 3 a out er _ menber
P AL O & BRI iR lentor AR EHELORS
ﬁﬂéé@ﬁ%ﬁﬁ%@&@ﬁsc&n@hép%%&%&ﬁagbnl the cartridge 1 are
fixed and unable to change during pressurisation of

the Gar tsied§diel carsriseget Re icader Fdgetlinserser igto a

d \Y% r
MR ma R U R TRl PLITBY) BRAEERLED, i
furttéterl Zbtanid oefllcet) B22 ahe dpéeedlBy pnerounget 122 are
nmenbe of .the beverage repar | machi ne whi ch
O&@r"ﬁs{ Ye PR HoEd h@ | 5%‘? g@é’e%agﬁnprﬁé’&é’%%on

RMHIHE WhARIHC Rl MR andNdef dPHagRUEBLNLRfSatRes . An
cartridge 1 through the inlet 121 into the inlet

amm n@@ly@,attmlpaeééyuw@t@ﬁr bendesnpfesspre paters the

IS bieetleted Spdesiadte Loy Lo li: 2o
JU|dIﬁﬂés%mr@h@EbQEtﬁﬁﬁmDm.uhe.O bar. From there the water
ig directed to flow through the slots 30 and round the
manifold 16 and into the filtration chamber 130 of the
cartridge 1 through the plurality of slots 17. The water is
forced radially inwardly through the filtration chamber 130
and mixes with the beverage ingredients 200 contained
therein. The water is at the same time forced upwardly
through the beverage ingredients. The beverage formed by
passage of the water through the beverage ingredients passes
through the filter 4 and filtration apertures 55 into the
passages 57 lying above the annular frame 41. The sealing of
the filter 4 onto the spokes 53 and the welding of the rim
51 with the outer member 2 ensures that there are no short-
circuits and all the beverage has to pass through the filter
4.

The beverage then flows downwardly along the radial

passages 57 formed between the webs 54 and through the
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cartridge 1 through the plurality of slots 17. The
water is forced radially inwardly through the

wo 2dotnetsson chanber 130 20 and mi xes with t hePrOERGBR@EYM00265
i ngredients 200 contained 28herein. The water is at
the sane tine forced upwardly through the beverage
i ngredients. The beverage fornmed by passage of the
wat er through the beverage ingredi ents passes through
the filter 4 and filtration apertures 55 into the 25
passages 57 |lying above the annular frane 41 The
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has to pass through the filter 4. 30 The beverage
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5 Preferably, "the beverage preparation machine
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the & §5&78 e%ﬁé%PoOngﬁgﬁ%rtrl ;4 aloin 613”918ﬂres 12

e remaln ng

tbeueraqael@b@ohaevée@ephaaEethé 8aeaﬁﬂdger$|©§ phrticularly
cartridge 1 is shown in Figures 12 10 to 18. The
desdeme éPE SR Sof Tt R SERRELPEgESRTPESPaPEY Ll RFPFuCts such

a%e§b%%%dakerg%%%nancef§e@n§hegee§er§§89e§5¥g81@r99u Eéduce
such as roast and ground coffee where it i s desirabl

at bepregdgee hayibgver dgethavifngiayf bubhles tnnynbabbaesrema
reny, the features of

BVAPentsP ERETELPEr PhySRESOToaPe TRESSaNEoRo T PRBCTide
1f it tver siage &@dlhlkﬁenﬂﬂﬁé@|$erbﬂ&ﬂ beeniusednti@erals
h;%Le%%g%?u;ggetge%g%g$2hcgnlgﬂg %gLL8¥229 In the following
description the differences between the first and second
versions will be discussed. Common features which function
in the same manner will not be discussed in detail.

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

The annular frame 41 of the inner member 3 ig 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 ig provided with a partition 65 which

extends part way up the discharge spout 43 from the outlet
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second versions will be discussed. Common features
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di scussed in detail. 20 The4outer nenber 2 is of the
same construction as in the first version of
cartridge 1 and as shown in Figures 1 to '6. The
annul ar frame 41 of the inner nenber 3 is the sane as
inthe first version. Also, a filter 4 is disposed on
25 the annular franme 41 so as to cover the filtration
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An air inlet 71 is 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



10

15

20

25

30

a wdth of 0.64 nm An air inlet 71 is provided in
annul ar flange 47 circunferentially aligned with the
wapedesse2z 70 as shown in Figures 16 and 17. TPE€T/&Br004/000265

inlet 71 conprises an apert&re 20 passing through the
flange 47 so as to provide conmuni cation between a

poi nt above the flange 47 and the void space bel ow

the flange 47 between the outer tube 42 and di scharge
spout 43. Preferably, and as shown, the air inlet 71
conprises an upper frusto-coni cal portion 73 and a

| ndri ortlon 72. The aiyr et_7
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canted WO 2004/ 064582 P GB2004 265 ou
67£9r§398rhea8 bBHHRERT t e éﬁl? ?%ﬁ%@ool%i Oa%qt%%ene Jclfﬁj gversion.
Hénel@roNsHEBet Hpd t&eciph Qfrbeveiage. | %@Ié}govmmtmllre
slot 70 does not imediately foul on the upper

18ur theetbirdheoft dpge2 Y7of nthe ecy indy ktel gxingirDI18 1s
sgggeglinéfﬁgttﬁé suég&?@ Pfﬁe€p|¥é§ﬁgfqgﬂ£§ Jé%}ﬁé%asupport
ridge e

econd version is simlar to
wabsenbtyeoﬁhbhbdérrsm NﬁrShewnyliﬁdmmmHl exmgmsrwm 18
certain differen shown | the third

bBEFEEBNtHE BFCPH E?ﬁ‘fh%l?u%%la %*5%%1 rpﬁ%t%%n sk eys
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webs. The ‘shoul der 32 of the cylindrical extension

mgBbepedweehnt heteetane pone i b 205 aneis hiqungsdrivetoreen the
1??}? Smemggllfn§ ﬁgeglli'g%ﬁuiitﬁger I%eg‘ hf é&\%g%{élsﬁé hr%ggagé seal

I nner ace Zzohe

béeweed bhé\/\egnlzhchelcannett@m'rmn B3 ant tdtee cuim@sort rim 67
wﬂgggeéxgegggpgéghg gé;?fg Eﬁgjwhole circumference of the
cartridge 1. The seal between the cylindrical extension 18
and the support rim 67 is not fluid-tight though since the
gslot 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 flowg downwardly along the passages 57

formed between the webs 54 and through the openings 56 and
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15 between the cylindrical extension 18 and the
support rim67 which extends around nearly the whole
wa@Roogood562 ence of the cartridge 1. The seal berCTEBR004/000265

the cylindrical extension 28 and the support rim 67

is not fluid-tight though since the slot 70 in the
support rim 67 extends through the support 20 rim 67

and downwardly to a point marginally bel ow the

shoul der 68. Consequently the interface fit between

the cylindrical extension 18 and the support rim 67

.transforns he slot 70 jnto aperture 128 as st
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izsnos fhen dike Epeet wpolt2 43 g Houpraslag elakivafrdsheo the
As a result..air i rat ed

oTTNEE THE BEVET oo e 34 il R Lt i ertacte
sl nofa @upnibiidteldehofaismidbiids Mdl ehe Bsiid rema.
Tl'gg%l\ﬁ\r,é%qejsaé%rst‘;{hgeg 1f2r 8or2rzci|{1 ethaep%{:'Ltru rier11]é2118 7|1S tfo%r;aq:ehlelredform an
eductor which acts to entrain air into the beverage. Flow of
beverage into the eductor should be kept as smooth as
possible to reduce pressure losses. Advantageously, the
walls of the eductor should be made concave to reduce losses
due to ‘wall effect’ friction. The dimensional tolerance of
the aperture 128 is small. Preferably the aperture size is
fixed plus or minus 0.02 mm®. Hairs, fibrils or other surface
irregularities can be provided within or at the exit of the
eductor to increase the effective cross-sectional area which
has been found to increase the degree of air entrainment.

A third version of cartridge 1 is shown in Figures 19
to 29. The third version of the cartridge 1 is particularly
designed for use in dispensing soluble products which may be

in powdered, liquid, syrup, gel or similar form. The soluble

product is dissolved by or forms a suspension in, an agueous
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outl et 44 where the beverage is discharged into a
receptacle 15 such as a cup where the air bubbles form
wWo b@4@essz ed crema.  Thus, the aperture 128 aneCT/B82@i000265
inlet 71 together form an 28ductor which acts to
entrain air into the beverage. Flow of beverage into
t he eductor should be kept as snooth as possible to
reduce pressure | osses. Advantageously, the 20 walls
of the eductor should be nade concave to reduce | osses
due to "wall effect' friction. The di nensiona
l,erance of the ap egture 128 is small Preferablé/ed

e & UHpERElir 85s12EeF s VNPT XERS pRELSHrS nT Ry, 92 RS
E@'r%hrghgﬁ'EﬁeOEa9E9§Gﬂ§Uifaﬁﬁamﬁié@Q@fa%é$é§§g&§n1§@1ude
provided wWithin or at the exit of the 25 eductof to

chocpdate, t feféetechill, cFoss- seepi onabthaerarehyvdhataiabe or
heen fo i ncrease_th gree a

AR Pd ng§?8npg?88§§Friﬁag S tﬁ% fgg?gp%; 5PHPQ§ Fhird

ve@s29n $BEthhlédrveﬁﬁgenloéréhehéaﬁimed@@ ﬂnlﬁhe previous
particul arl.y_ designed for_use in dlsge si ng sol uble

VEF&&BEFsaﬁﬂléhkﬁa9u6%r§és Rapeviberedust qﬁ?dre§?¥%%ce like

fgskueesSInkhaEhEOEan1$m§n§0ag95§1p@{8gugﬁeIélﬁféfgﬁ yed

by or tornms a suspension in, an aqueous WO 2004/ 064582
PECTEEB20D4/ 000265and 7predi ans suehs sengav et 1 whendi seussed.

aqueou di um | sse use,, throu
BHPER BoRt e e R PESEERepate, Mctnt Rt Mg orid b mot
peotifieensBtlkint ga-asoup or ot her rehydratable or
aqueous-sol ubl e groducts W% of the features of the

|

in

t hi r §onraeedi ba bhet ABterr veThge 4 af CRALEARECES i n
v%!}% BREVI PHS n¥e1is| OEﬁwég % 5§ré‘<':'f@<§a% 1ﬂ§af19§fnextens1on

used to'reference ures e follow ng
1desérth8|ontEhemdmbéerénoésthbetneeﬁ véestibmnrbaana larger

us.versions w be, di scussed Co n_features
oReEeh LT FEFERE! Aot REOWRn NERRBT S P 1 nbE DEEpetISE che
ddbsedssedri andefarkt Lorpapradib 0is heyput L1 1 WeEPdEKedn 0fs and
the previous versions, the hollow inwardly directed

1§yFWh§PWE3Fe@xF@n§§Oﬁ mm for the outer member 2 of the
previous versions. 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.
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18 of the outer nenber 2 of the third version has a
| arger overall dianeter as shown in Figure 20. In
w@aootiogsBar the 15 di aneter of the first portipPeOT/G82008/000265

typically between 16 and 28 mm conpared to 13.2 nmm

for the outer nenber 2 of the previous versions. In
addition, the first portion 19 is provided with a

convex outer surface 19a, or bulge, as nost clearly

shown in Figure 20, the function of which will be 20
descri bed bel ow. The dianmeter of the third portions 21

of the cartridges 1 are however the sanme resulting in,
the LReQtHBF FREDSAGGIHAT 33 Bei PGNareat £rof rhth ortridges

1t heet BhEdodgESiON  of the cartridge 1. Typically the
volune of the cartridge 1 when assenbled is 32.5 ni
+200The5cohet nuabeen apll Posi ¢y bhideiedl t henrebt40 iqf the

L he | end, of e ul ar . 13. ] .

LB PERPer Bt bt AR T e BT B ot 0 e

capbodagent astsBhamwnoluteri gube 423, d{stHasdotsSpI6t R,
provi ded_equi - spaced around the circunference of .the

2HBHIPEI 41389 ThE 310t SURBOAF €VSPF ght | §o 139 R detdtthan The

ohﬂ¥tH?f@é§¥h8é5i¥eE§éQH§h8fdiQ@h&ﬁ%&ré labe] 80shaped
between 0.35 and 0.45 mm preferably 0.4 nmm w de.

w20D4A064582T PETLEB2 00an 0@ 65ecRBom n9dt diedt & ebpeer s

ctﬂengutgr neng ES 29$f the cartridges 1 are the sane.
¥ns Eﬁs?%ug?l noof” 1 he cylindrical funnel 40 of the

I nnernmeshetrasti sot Hige Sph@vASUS Nvéhei dhé Sdnd eS| Siowat in
5 cartridge 1 with an outer tube 42, disch%%gf spout
Faguregniddl &P RPangBe 47 3PS ubpare Webss 49° %@g by a

sRE Qi dedy ; The oomai’cﬁ!&{lff&ﬁ‘ﬁ&sit?h hay1iher dhSChargee1 4o
spout 45 is shaped wi th an upper frusto-conica
asdcfibono®2edntharébaeby wganmdef calgkectadimD3sthdtd n87

OB 38R, LS B PYhUT P RLE0 A0 20 SO e
aBnular flange 47. A cylindrical extension 81 of the skirt
portion 80 extends upwardly from the struts 87 to define a
chamber 90 with an open upper face. An upper rim 91 of the
cylindrical extension 81 has an in-turned profile as shown
in Figure 26. An annular wall 82 of the skirt portion 80
extends downwardly from the struts 87 to define an annular
channel 86 between the skirt portion 80 and the outer tube
42 -

The annular wall 82 comprises at a lower end an
exterior flange 83 which lies perpendicular to the major
axis X. A rim 84 depends downwardly from a lower surface of
the flange 83 and containg 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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skirt portion 80 which surrounds the cylindrica
funnel 40 and is joined thereto by neans of eight

w0 aembssst ruts 87 which adjoin the cylindri cabCT/aGBR@k/000265
40 at or near the 15 annulap flange 47. A cylindrica
extension 81 of the skirt portion 80 extends upwardly
fromthe struts 87 to define a chanber 90 with an
open upper face. An upper rim9l1l of the cylindrica
extension 81 has an in-turned profile as shown in
Figure 26. An annular wall 82 of the skirt portion 80

20 ex ends d dl ts. to def
annuf'&f aﬁﬁﬁﬁggpagéogggaggh%?ﬁe éfPFﬁ ﬁ%rYgﬁﬁf%%ngﬁgn

ch%rQagérlt99681$21theoaeHelaés@@biy88fceﬁprf§§§ta&e@81on
| ower end an exterior flange 83 which lies

bpéryéﬁau@araalnod@ﬁéeﬁapl¢825 BREsOKEEA PEFPEY depeRdinner
d ,
gyl BRULSACLED BUSLRAErol, SHSA! B00Ri83:8"5 ana

r@ta&nﬁﬁebynmeahbyoéqaisﬁppeedtaanuadgEMentiﬂaBHerThhsn
the rim84 is praovi castell ated | ower

wsﬁéﬁﬂ|EogﬁﬁéﬁrureQnsggAPéngras?dEHOb@? %ﬁstﬁges%?u%gdly

d§}ec%@dab§QWhagleQWWEQteﬁgheﬁ bet ygep-theyehanhel a8@0che
and the annul ar channel 86. W) 2004/ 064582

uE@EEIIY@@ﬂﬂ@@OQ@Sexggn$hena§éeﬂﬁlyhpr@beuurporblonh%o The
ird ver Si 0

BEen B8 Pndot FFEr el ofnch Sl hebBebiE by

version cer

f&hﬁt&bﬁﬁ@eSntEhengugemeﬁEnbertHeaﬁdnbéﬁEbutﬁEnbﬁffﬁce 19a
are push-fitted together as shown in gure 29 an

oﬁeﬁéﬁnéarﬁy REERLOHT 18 @ﬁaEhFlFY%Fﬁﬁﬁb%ﬁ%n?XF%Fﬁé?n "6 with
thdady- %ﬁkﬁ@é k@&ebﬁeaf @HelQb?é?9c§b§n&¥@c§?”@§f§n&b§n 81.

inwardly directed cylindrical extension 18 is
Wisbeithedinnsicdmembher @pperatglli hdrthal oekeensevheBl12 of

F PRoCBOTRE = nber *256) 2001 F PEC FORAF  AF 67 BngageRentirt
pefrtiBa eonvexnheukekisyr bREAbAPA134 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 ig 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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of the first portion 19 of the cylindrical extension

18 with the in-turned rim91 of the upper cylindrica
wezaogneissn 81. Wth the i nner nenber 3 | ocat eBCT/GBRIVE/000265

outer nmenber 2 a mxing chllanber 134 is defined

| ocated exterior to the skirt 15 portion 80. The

m xi ng chanber 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 circunferentially with respect to one

anot her. The adi al _location of.the t art

rel ati've®to %%%ﬁro?%%$r%2%%e2Tﬁ¥ﬁﬁgkﬁﬁ%ﬁﬁéﬁr%é%xf%ﬁough the
fbhxed18uEi ng 28SERD| Yaihd NGEnhde AUSpedvidirve i 8diss ISE the

and five apertures 85 ensures_that m salignnent
carbttdanet wEBR YaeeT niwtEonerd aprdiakbs 1R\ rtirruoh

Lot N : i 1ioni .
A e P L R i s e R i e
cbheamzdnghehatber 134 wfodbet chs tdiskgel vadheodemsi¢d in the
of packi of the beverage ngredients in _the mxj
VRHERDERY SGHTE MM B SUT TR okl dESs rEArL o T 1 and
ikschbBgngaf fixethbGgh henOUsSErtRRbET8 2 113K aflk i dMiilar
menber 3 in the same nmanner as described above in the
chrarebuss vey sParls. PYES W0d/ 0B 4587 FETe GBI 0 B0 295 the

m?%ihg Hﬁgmb¥@tf£%entfﬁ§ éch@%ﬁéf@héﬁgﬁﬁ§¥aééﬁgfﬁg(%¥”Ehe
e “four slfots 36 in the sane manner as previ ous
fyarsinbstoflobe 36asnhditlge. fThe apderutrss &8 catsures that
radially inwardly through the m xi ng chanber amﬁ

IR Re8TWPERSE BT Bevet atfel F nig? def 8ht's? liihx Higer ety from
thBeigi B INScProduet ti5e diSsptyaLs Ofs Mhxeshud fhest

wat er and forns the beverage in the m xing chamber 134
candulasingevighinebhe Holghng hehapeer ukds. 85I ritlpl s Heay the

e mXin I'rcu rentia
psbagger iagsofnihecantly increased. The beverage is forced

oBIPRh e hERO Bk Psioie oL, verans.

upwardly in the annular channel 86, through the apertures 89
between the struts 87 and into the chamber 90. The beverage
passes from chamber 90 through the inlets 45 between the
support webs 49 into the discharge spout 43 and towards the
outlet 44 where the beverage is discharged into a receptacle
such as a cup. The cartridge finds particular application
with beverage ingredients in the form of viscous liquids or
gels. In one application a ligquid chocolate ingredient is
contained in the cartridge 1 with a viscosity of between
1700 and 3900mPa at ambient temperature and between 5000 and
10000mPa at 0°C and a refractive solids of 67 Brix +3. In
another application 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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10 four inlet slots 36 and the five apertures 85

ensures that jets of water are not able to pass
wWo aduabdsg2 directly from the inlet slots 36 toPtteB2004/000265

apertures 85 without first 3icirculating within the

m xi ng chanber 134. In this way the degree and

consi stency of dissolution or m xing of the 15 product

is significantly increased. The beverage is forced

upwardly in the annul ar channel 86, through the

apertures 89 Dbetween the struts 87 and into the

chanmber The beverage asses from chanber

thrgg ﬁoPﬁEh|HFE?§0250 e?ﬁgﬁ 1¢%e ubﬁo??OVEb%n 5l$9ﬁ?ﬁ 30
tbh§4d|@ﬁgafgﬁrﬁﬁoUEréﬁoﬁngft@M@rgérﬁfﬁdggoloyé|?&rﬂfcularly

where the beverage is discharged into areceptacle

degéfingd AckupseThe dappendgedfihdsipaprodutag such as
-BRELLEELE OB %hndbﬁyfpgﬁ?ﬁpggfd&ﬁgtfeamgs LI fouren

vi scous Irqui or gel's. T'n"one applircation a Tiqui
velhedohat€ thgr edrentdys 1cmnéatnedsamet@e tar thé dgeedious

wth a vis of bet en 25 1700 and_3900nPa at
VEKBieRE Feﬁpiﬂ%u%mﬁﬁa BefdERNPSBBO aRd t2obBbRERRce 1ike

f@tanrdsa rehr aaki ¥8158kiAS. @és@?1§%i5n3thénd1§@%%£ﬁ%es

application liquid coffee is contained in th
béameﬁndgbe1fqprhhaamispbgvvyu@fvwv\@m Wnllanble 2@09pmsed .

e B AT 0, 0, SO0OTPR B BN 5y e

b@O&&svﬁhaaa4&ﬁ645821PCT/GBZOO4/000265 31 Afourth
version of cartridge 1 is shown in Figures 30  t{o_34.

The FBEr PHEGEr SPBREBT 2t he EBFtF3BRerd 13 Haf t Fetrdrysrsion

odeshgpedafar 1U§§dl Qsdgﬁ@@ﬂsmgﬂgf;@@ég P odycy $ such as
concentrafed liquid m|l Many of the features of the

fourfheSCyénsdumcai fhenehr40 i dfetlle atmnehensmper a3 i

t he preyio si ons d like nuneral s have been .

shRTHRF oYb O Br s SR8 RN D P o St (T R ot o0 F ot Eiridge 1

bdeswitpt tencahe differenses. bms weiedwh hen folkife add the
previ ous versions wll_ be discussed. Common f eat ures

wﬁF%ﬁr%n%P%h £3 iReskaped nghHerami WPPept frusto-conical

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

A skirt portion 80 is provided similar to that shown in
the third version of the cartridge 1 described above.
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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10 be discussed in detail. The outer nmenber 2 is the
sane as in the third version of cartridge 1 and as

W@ b@mre6dss2 Fi gures 19 to 23. The cylindrical fureEGBA@4/000265

of the inner nmenber 3 is Skmilar to that shown in the

second version of cartridge 1 15 but with certain

differences. As shown in Figure 30 the discharge spout

43 is shaped with an upper frusto-conical section 106

and a lower cylindrical section 107. Three axial ribs

105 are provided on the inner surface of the

di scharge spout 43 tao direct the dispensed . beverage 2

downviit %§mc‘§\%’ FovEhd QutiSePRY 1854 576 n@hgrogl 25

G196 tH VRS FAQ O3S IfNRHRY sWitfRi BARE c3P@YE.. The

Consequently, the ribs 105 act as baffles. As in the

FELORE asrve grf lofcamtisiegge £lagcaidedynlét witihs an open
oV t.hr.oygh . t. . fla . Ho , e

B, Bl R A idlegrdW9Gathe . THELE ekl

A eargatead HtdraksHawd e Secandsvansiaam 3A skier tl cpatteidodn the

80 is provided simlar to that shogng

d

h hird )
RRF%i I Gt (e "eaTt Miffgd O sde $EC4 B '&% @téﬁ té@'@&é@ﬁr@ it

ﬁﬂ%slaz}%ogﬁilirte%cﬁfti@rﬁ gy 0w ded o itNe thieMB4d apertures
ypically ten apertures are provided rather than %%e
Frey e BOL piradage @ rdanrch & hehiaig opanfsiremcef ofaitirel dgerl1 100.

WO 2004/ 064582 .PCT/ GB200Q4/.000265 . ul_ar .bo
100 iolgq‘ep(r?Lo‘—’l\mE"L &feec;(gt elﬁ%io%g t?’reo%ygﬁd%%lsﬁt%el%%a a\%ot\}% t ethe

dhangeBEndfodihersig.rt portion 80. The annul ar bow
100 conprises _a flared body 101 with an open upper
nout FRRASHITH Y PRGNS faFndtgs fopgth Meggion of

apantiHges 1103 showde FHOwies 30ante3land heealied .
In the™ body 101 at or near the | ower end of the bow
100 whemmentiiton jodi rehet Heugkily tvegeritinow f8@arreidaealiisy similar

S fRe 2e esh s ul Smacd sLound e o
ddecdyee deseld ket abiovied RHaier 134 in the same manner as
before. There the water mixes with and dilutes the liguid
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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10 previous enbodi nents. The assenbly procedure for
the fourth version of <cartridge 1 is the sane as that
wo evo4tbusst hi rd version. QOperation of the fourpP®T/GB2004/000265
version of cartridge is si@lar to that of the third
version. The water enters the 15 cartridge 1 and the
m xi ng chanber 134 in the sane manner as before.
There the water mxes with and dilutes the |iquid
product which is then forced out through the apertures
towards the outlet 44 as descri bed above

oBoRPa REALGAERERIES BRRGYAT 20CBEWS 1DEE %%%%1%1

fﬁhﬁéie4§4b9nﬁonélﬂgtbéékl§Cﬁré§ortﬂaﬁdé§t€h§|ééﬁééﬁtﬁ%&ed
the water entering the mxing chanber 134. The

1dqumdegrpdqgtdapdoaeéeaennehet|@nb® Pagteviting liquid

SBESBSELEUES A AL g, spocs g
100 25omhtneghnnpmer ﬁbaﬁhelOQG Ehaskequenidy, 14 hBorced

quid product in the annular bow 100 wi |

I
upeeatpveﬁ§uaenéeﬁPPaFeahec%ﬂeaveaet%Z%heyp?%%u%naknpressure
okheebe%egepeealeétaﬂe EhXtHS fgbepyeioABéhaaberl1ﬂ@|9nd

product i'n the annul ar dri ps through the
chembeapépt ufbs beBerage LhethuﬁeéqreédSth®@@@c¢perture 128

exiti.ng the m. xing_chanber.134 {hrough the ert
2852 & ARAULEFCbaW STH0RETE £ N0eh HofTeRaDY the upper
eg@neEnthat 4oBcHWEOr3d804H064582 . Rﬁg/§Bawﬂ4iﬂ0ﬁ2@@re3§4pfthe

the diluted Iiquid product entering the cyllndrlca
Jeanﬁ£|b&@€599ﬁopaﬁﬁasbﬁékeethoese¥|Bheoelfhen et 71. BAs

changeghratedeptbaui dnRr gdueth s Lsbeasifogeht Pé@s&P@ of
? 3 ?gadlﬁ %

exiting liqui Sstreamnore s y throughou
tiespensatigenjeycteops. FAsnat hesahhusar tﬁahn@®rﬁ@rahed into

BB BRTREaU L S8 AR PR S 2R LB rorm o <
mGokhegHengri Bmbhe &ilt pabboaschamher jd84oandevéehagdei ssuing
fggm IEZ ggéggigg H§8tEgsfggﬁgfgeéhégggaa?ggrEgrghézgutlet
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 narrow crevices. Rather,
it is only after conjoining the components, after
sterilisation, that the necessary passageways are formed.
This is particularly important where the beverage ingredient
is a dairy-based product such as liquid milk concentrate.

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

powdered milk products have been provided in the form of
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as a jet and into an expansion chanber formed by the

upper 10 end of the discharge spout 43. As shown in
wo2@unets82t, the |et of beverage passes directPET/GB2604/000265

the air inlet 71. As the Beéverage enters the

di scharge spout 43 the pressure of the beverage jet

drops. As aresult air is incorporated into the

beverage streamvia the air inlet 71 in the formof a

15 multitude of small air bubbles. The jet of beverage

issuing fromthe aperture 128 is funnelled downwards

44 the b har ged
shppstS PHbeaidirg bHoR Phe RrersTancreteieds r Haprer, for

af eapptiBeideskeodef betByagppear 88Cecedfary to foam the
Advant ageously, the inner menber 3, outer menber 2,

midk ndhesshaadbeent aphievad BrEVbeUsEudbYyPaseing| segam
tﬂ%gugﬁ Fﬁ uES”B?EE”§§OE§EEQ sgpgLeble and NOlecsitates
"ndi Vi dia ? ristng torfuous passageways or
tharpmmwﬁséwhceﬁ aRatbem supply swhitly aﬁteeaeeajbheingst and
t he_conpone afteé 25 sterlllsgtlon

t
CHEGLSSATY PasCHgollag AP PErnkY. S ARFeSFoche Péverage.

TaerthUE@rgxeampangan&nwbeasegh@héeyﬁga98flmﬁﬁﬁgyeaurlng
is a dairy-based product such as liquid m

opgnesmhPnaré. tmﬁeCﬁ@ur@ﬁgénboa¢ﬁ@nd1@@lﬁeVbeagéesent
. I ar t r. di nsi ng
{GELELgA°p Loy ARG Y 2 buyauan! saseus bher vl spans)
cbhgehdratkk. ARt eyibusky, 1iganepedduct keheodiat SThaves been
been provided in the form of WO 2004/ 064582
fp@?ﬁGB§6§4PUOG?G§en§Ea§éEﬂeF@ef%%1%dEFﬂﬁuFB 3 greater
aRGEHRT BPAFEImPEY AN BACHrHAUBNE! Fol0h particular volume of
cappucci no-styl e beverage it is necessary to foamthe
mnrﬂkkwh¢h| sOhHsrbé-ehOaéheehedrpWé"\V|muéky b¥hpassedgces the
ané thro o %h mil rgrogUCt rggﬁere%ylgk mmed
58essgyéfg Fh %rOVISI e tean1supp? ch
mumﬁreaﬁealhbeapp&bxamdtempnple%lfatoénaheoaaahtae geedds.
to di spense the beverage._ The use of steam al so
TPﬁcF@§§§§tFﬁEeﬁ|%RqﬁﬁdlﬁfhkyPH%P?ﬁ@tlons of the present

invention contain between 3 and 10% fat and 25 to 40% total

gsolids. 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 brewed beverage when compared to
prior art cartridges. Reference is made to Table 1 below

which shows the results of brew yields for twenty samples
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operation of the cartridge. Accordingly the present

i nvention provides for a beverage cartridge having a
wdaGoosossent r at ed dai ry-based |iquid product theCEGB200H000265

has been found that by comBdgentrating the m |k product

a greater anount of foam can be produced for a

particul ar volune of m |k when conpared to fresh or

UHT mi |l k. This reduces the size required for the mlKk

cartridge. Fresh sem -skinmed 15 m |k contains

approxinately 1.6%fat and 10%total solids. The

concentrated |iquid m |k preparations of the present

e?ﬁveﬁF.SﬁrEBh@a?ﬁ PetieR SCRARALAYYE fER2TN LS THOFH,

Naaj &yP! £ Pr £PAE A4 h
cLSERL) S A YR Pl AR e 1 snd LI o e
féomstentbatedent| &f 20herepasant olﬁSV%tlfl"el@’&H tGbferidge B is a
f oam ng, using_a | ow essure n. n
oiet Becabelirien WP bEEaVh "o O EREL Pr o g cane
dbhamahktkwos1AcBregedriaé péeﬁ§@tese bedexww &f balie brewed

preferably approximately 1.5 bar using the cartridge
bgverpgef ar PA2EHHBHI HBnET HEsERT bR PRBOvEIVEstafeto 2
p‘égEEfl\:ggg 8k Loe fv?@régl?&po@@@mué?ﬂ@l $¥andard tables and
advant ageous 1 n |spen3|ng liquid coffee products. It
fbasubeen f dundhéehekamhéeenbedowent s of bever age
cartridge of the present invention advantageously
provide an inproved consistency of the brewed
bevergge=-whenygonmparedikovaueriproastegartridges.
Ref erence is nade to Table 1 below which shows the
results of brew yields for twenty sanples WO
2004L0§§g§a PCTAg@ZQOﬁéQ@O@g§um§5(§ppﬁ of cartridges A
and B containing roast and ground ~“coffee. Cartridge A
is a beverage ¢aportrdgefaeeordigigtt 6gthe first
enbodi ment of the present invention. Cartridge Bis a
prior art beverage cartridge as described in the
applicant's 5 docunent W01/ 58786. The refractive
i ndex of the brewed beverage is neasured in Brix
units and converted to a



per cent age of soluble solids (%5S) using standard
tables and fornulae. In the exanples below 10 %8S =
W@2004/064582 (Bri x value) + 0.0569. % Yield = (“BS/&BBr08000265
volune (g))/ (100 * CoffedoWeight (g) ) WO

2004/ 064582 PCT/ GB2004/ 000265 36 Table 1 CARTRIDCGE A
Sanpl e Brew Vol une Coffee Weight Brix % SS % Yield 1
105.6 6.5 1.58 1.29 20.88 2 104.24 6.5 1.64 1.33
21.36 3 100.95 6.5 1.67 1.36 21.05 4 102.23 6.5 1.71
1.39 21.80 5 100.49 6.5 1.73 1.40 21.67 6 107.54 6.5
1. 59;15§9 il 39 7 102.70 6.5 1.67 --1.36 21.41 8

97. 7 86 1.50 22.61 9 97.82 6.5 1.7 1.38 20.75

10 9 1.67 1.36 20.40 11 97.6 6.5 1.78 1.44
21.6%% 64 6.5 1.61 1.31 21.47 13 99.26 6.5

1.5 1915 14 9729 6. 5-1.59 1.29 19 35 15

101. §arnr@e Breg VBlgmd (P Goffe@Weight () 5 A, 23 @6 5S 19)61| 1. 3% Yield
20.98 11 97.5 Go%e|1. 73 1.46.521. 0315818 100. 8329.5 1. 68 2088
1.3 21.34 19 Q3467 6.5 146/ 1.3G421. 20 2[055101. 32 21.36
6.5 1. 6831. 36 Z'fbog AVERAGEG% .99 1.6(7’AH| Rl L)Gi:,l}é 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 2141
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 8.5 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 6.5 217 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
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Sanpl e Brew Vol une Coffee Weight Brix % SS % Yield 1

100.65 6.5 1.87 1.511 23.39 2 95.85 6.5 1.86 1.503
W@2002864582 98. 4 6.5 1.8 1.456 22.04 4 92.43 6.BCRGB2004/000265

1.845 26.23 5 100.26 6.5 B772 1.394 21.50 6 98.05

6.5 2.05 1.651 24.90 7 99.49 6.5 1.96 1.581 24.19 8

95.62 6.5 2.3 1.845 27.14 9 94.28 6.5 2.17 1.744

25.29 10 96.13 6.5 1.72 1.394 20.62 11 96.86 6.5 1.81

1.464 21.82 12 94.03 6.5 2.2 1.767 25.56 13 96.28

6.5 1.78 1.441 21.34 WO 2004/ 064582 PCT/ GB2004/ 000265

37 14 95.85 6.5 1.95 1.573 23,19 15,95.36 6.5,1. 88

1.51]8 22428 16 WB573 6.5 1.68D 1.5RH|21. 77 157388 6.5 23.19

1.59) 1.293 17. 505388 93.5 6.65 2. 081.d8 674 24168| 19 22.28
100.B8 665 1. 75 gb7417 22.00 520 844l 6.5 24345 1. 899 2177

24.7 A\4!;RAG|: Z23. (é Performg g a fsd e£3t . staigtical 1750
anal ysts_jonmthe—abgve —data gyves t e foltow ng

r esubs85 Fable 92% Test - Pab—Sarpir Assum Bf Egual 24.08
Varilancdé Yi el ri1Q\0 rtridge A5 % Yikld (Cartdiddfie B) 22.00

Mean_20.209 23. 0®4.7¥ari ance ®.5/7 5.2 Ooser\zaeg ons 20 2477
20 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 (Cariridge 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-tait 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
present invention is significantly better (at a 95%
confidence level) than the prior art cartridges, with a
standard deviation of 0.88% compared to 2.24%. This means
that beverages brewed 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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Pool ed Variance 2.90 Hypot hesized Mean Difference O
df 38 t Stat -3.90 P(T<=t) one-tail 0.000188 't

w@rootiogeB2 one-tail 1.686 P(T<=t) two-tail 0. 0BOBGB2004/000265

Critical two-tail 2.0244 Sw$8&ndard Devi ation 0.876

2.245 The analysis shows that the consistency of %
yield, which equates to brew strength, for the

cartridges of the present invention is significantly

better (at a 95% 10 confi dence | evel) than the prior

art cartridges, with a standard devi ation of 0.88%

conpared to 2.240. Thig nmeans that beverages brewed
SGMEnCERE eaFeFi byBR FPdtfe Presemet Fhvention FRRRIes in
pPResEeRRgEADI € and uniform strength. This is

preferred by consuners who like their drinks to taste

t he Woe2004¢06a45820 POTHheB2904Y DPPRH 5 38 Som abboee may be

af t er. %ine ﬁnd do_not manttarbitranﬁ chanqgi in brem&
PEPY G h Y The™ BT BT T 3F SCOFT AR CRrtPRdghe dastt i begtsrance
tabexegaBRyahe/opravidedrad thdpobasther €oatamind®t ingress.

I nprove their resistance. 5 to oxygen and/or noisture
TBAJPBFr dEhefORBARANTRANE L FAgHBRECVE THee harsikareat Fag

1€Q)éa§1558f? fRE %&v&?&;? e§£ﬁ%§£é‘cﬁ.‘ﬁ§nﬁg £ LK ARE 101 n LH8e
beverage ingredients fromwthin the cartridges
cantdtodgesdaned/oherddgrectoé degicde ngt ofeaaximacef bl es

fromthe cartridge materjals which mght 10, adversely
o PRt hGSEURR agRS | FoF Bt G ST THE- B e dBLe T hg
aleyrbel of s argat ethal hsebeshedi figoaide: gr orie obaPhler

Pol yam de, EVOH, PVDC or a netallised material. The

CRaFRgr magokei Ag Auyaber dppl Feleeied Hemerhefgroup of PET,
P8E§QQEH§?BEVBQ!UQVﬂ@ or a metallised material. The barrier

coating may be applied by a number of mechanisms including
but not limited to vapour deposition, vacuum deposition,
plasma coating, co-extrusion, in-mould labelling and
two/multi-stage moulding.

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 air 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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but not limted to vapour deposition, vacuum
deposition, 15 plasnma coating, co-extrusion, in-nould

wo almelobissy and two/ nmulti-stage noul di ng. A beRET/&B2004/000265
preparati on machi ne 201 aceédrding to the present
invention for use with the above descri bed beverage
cartridges is shown in Figures 35 to 45. The beverage
20 preparation machi ne 201 generally conprises a
housi ng 210 containing a water tank 220, a water
heater 225, a water punp 230, an air conpressor 235,
a control processor, ser jnterface 240 and

MALPELPdgEUREadS256S - Thé¥E§FP?FH§% Keaﬁhez%ﬁu?hn9u%%o can be

mgaﬁeﬁﬁlMﬁo@%”@&'§ﬁ5p§r€afkéhdgem99£ﬁfic2§&t£9{a25such as
hol di ng, in use, the beverage cartridge 1, cartridge

St@@@éﬁ85|§heﬁéan$ aEgman@umnl@heahdueyngeﬁlﬁue$c9r%ferably

ngFe é%z? N foggkgg dégl car% IQ|§£O%€éh%fg ébf and @

everag ousl
r23@ banktapng &ndchobMSownaposssl@ﬁrth@ aséembhyrfor flttlng
conponents of the machi ne 201. The housi ng 210 o
ofr En&r RBLY1RRdE Oln CRRBPREBE S| AnPaFenf pbhPAVREBEsPS Joined
eBLRshEeS LW0;2904L0GA582: BETLERZ0040000765,039: B! £1b 2l The

sach ternatively, the housing 210 can
rﬁadehaﬁfwﬁaBepmpvudepaatréceﬁsazhétébrlthﬁa@btaahmsnbhof

- as ai nl_es r Iuntniu The ou5| 2 i s
R orarRn FERRoaaPr 58t BN L p THE FOHRR A RER hans,
shieanbshakke2tt, aaﬂuaméntgarbbgbésZéﬁdmbhﬁ@a@éaopbrtions,
access during assenbly for fitting of the nmachine 201

f@6n§§ﬁéﬁﬁ§nﬁn&héaﬁoﬁPPéﬁﬁbﬁd@fbEhFoWﬁ%Hln?oé%%hé? pesition
wﬁ%%?ﬂglgﬂe'nggegbrzéssg ak Ee HééggegloThI re&ﬁ@és the

provi des a recess or t attachnent of
orersdflecosanknz2@eifhe hﬁuShagmaéﬁihe 20t med bmsh 215 of

T L N
staﬁdﬁaghtﬁ@ ABthiRepesklben iw Lheuhblbenmaggdrfor a
Aﬁ%gigggiv%ggsskie ggg: gﬁgugggeagemay 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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overall cost and wei ght of the machine 201. A base 215
of the housing 210 is preferably provided with feet
wo 0004064581 andi ng t he machi ne thereon in a st abP€r/GB2004/000265
manner. Alternatively, thdobase 215 itself may have a
shape formng a stable support. The front half 211 of
t he housing 210 conprises a dispense station 270
where di spensation of the beverage 20 takes pl ace.
The di spense station 270 conprises a receptacl e stand
271 having a hollow interior formng a drip tray 272.

upper surface 273, 0of the receptacle stand is
oo e o EhE o8 F 99 4 et v LI ThePs Gepisc® 1R
aLeShhbaned. gTheefbhP &1 8Ys 22 tscdpimyvab] erd romdhererred
housi ng 25 210 to ease enptying of the collecte

that ethe Areeepisachg5is sas foltose tn thee dawmidee fhegd 250 as
t he. housi . 210 abo t rece cle 71 t
PQREH danlglf%t SOOVE affowu%gt & llec%%)ttﬁ%c %.t':l'q_hkge

e dimensions © e TecC
ifgettedogneat-RE&0aws focat eide tdv@salssd herdiopowf2780 so as
t he housing 210 above the receptacle stand as shown in

Lo Girediss bhe BeLIP: eberhbile HRPHRIGhtPOISTIRE graF 1t0
d%ﬁéexﬁ)899&£Q6&@@%a£€§£§£@@94féEEE¥§E1ép rehadiye-d oo

e cartridge head 250 Tan be adjusted to acconmodate
mihfihesenspsiyess oind espprslcleg ¢f ke gpreferaee andaeinimise

the receptacle is_as close to.the rtridge head 250
1585 BE-SRbTESon 7ET SoPPTeh AT h g I e AT 2T o
pPbefSraPEer t&degdlc W & haf apE: féom 1 difm HsPens® mhain dleight
270, so as to mnimse the height that the di spensed
cpBvRE agRSpHEBed oPeHuseR nERD ¥ B £l cdit R4 iRp¥Hetdge head
~Egceptacle. This acts to minimse spraying and

spl ashing of the beverage and m nimse |oss of

ent r ahaetdachinbubbéesimhertathesdel are preseed .ol0the front

oFLELSr ARl FSosPh o StobeLueen O a0, v
af@rhrpvgeaheey of status 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 intensgity, to flash intermittently,
or both depending on the status of the machine 201. The LEDs
243-246 may have a variety of colours including 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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250. The machi ne user interface 240 is |ocated on the
front of the housing 210 and conprises a start/stop

whodoms8211, 15 and a plurality of status i ndPCEHGBRE4/000265

243-246. The status indi catddrs 243-246 preferably
include a light emtting diode (LED) 243 to indicate
readi ness of the nachine 201, a LED 244 to indicate
if an error has occurred in the nachine 201
operation, and one or nore LEDs 245-256 20 to indicate
whet her the machine 201 is operating in manual or

ut o tIC nopdes. be controlled t
B ri s acsy BEALEERDLY LB 7o) I oo gy GaHreRt E8ntPo1
alnbeiNMakt el cmek Qﬁtbo@am@nefngles bthemshatusopf The
the machi ne 201. The LEDs 243-24 have a var.iety

veflusel edisistaentdcagtypéenayr be azsohmwbmabw aThénear
g&@%&/55981§HE59”5%éé089”&59£5ESSQEEQﬁE”%H& cggﬁ?

isperfse ¢ naal opera
b&mtb&h ObrSBﬁmhaar AMUBbuﬁ?padaM$ynEﬁblﬁm®ti@lcﬁﬁyrbfled by
prOV|ded to allowa 30 user of the machine 201 to

an&ﬁﬁglppeééF&§9 the FbPGRESHPPt RBELERI 2¢tred bever age

Wi t hautahber pRgethew@tBRM (ABET 8hbRA) Pgogé/£§é§§§ed on
PCT/ GB2004/ 000265 41 characterlstlcs referably t

th@lmﬁgha@@uépﬁenﬂlc§ﬁnabnveéybomswan auppéYn@@m bﬁ
f. pl. r us 96 The vqu am
c%%k# F%d RY ﬁ%lg bg}ary Enogn Qr remov S?Id %pwer

con | T hear

sdp@uyablugaﬁaam whbhmamﬁsepewéraﬁdpﬁeprenent 5
buttons, or simlar. Mre t |callé vol u
cont FOFI WAtEY ténﬁs%?oobéréPFﬁbe@h sF%?t¥§%6p05uF?%n

néfkin: é aaeuahdpggeeoﬁﬂééeéd(eettﬁQO%@Arnﬁalﬁezpﬁoafd@ﬂe
on e machine 201. Alternatively, power supply can

h0381@gn2ﬁﬁllﬁheSWﬁpby bynknééﬁtcompoxseen@vg¢n©ralhg
cgglndrlcaiuggd¥ BEH9W££8H1%Q§ galrlgﬁgmggrggfgr 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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The water tank 220 is located to the rear of the
housi ng 210 and is connected to the rear half 212 of
WO b@4/0b3851 ng 210. The water tank 220 conpri SeBCEHGB2004/000265
generally «cylindrical body2221 which nmay be right
circular or a 15 frustum as desired for aesthetic
reasons. The tank conprises an inlet for filling the
tank with water which is closed off in use by a
manual |y renovable Iid 222. An outlet is provided
towards a | ower end of the tank which connunicates
with the water punp 230, The water tank 220
nadeTP?oWﬁseFrBH@Ba?%Ht18rOP?§%§+E%%%tcﬂﬁF%FF%¥ ?%tween the
w@ltle‘BWtaﬂkCQQ@UEHB EHeV{NgWeLhﬁeQE@Ptﬁﬁy of waLeh
remaining int tank. Alternatively, the water tank
saﬁemaaycbélyade anuran43opaQUesna@&trallbdtbhabbe control

th
R R P
mRyRYhded wateraaEO&/haxehuﬁepﬁ@éswbécbfpneyeﬁaﬁ
operation of the water HEBZSO and opti onal

a

PF?ﬁ@@éb%Ya 1@anﬁrwgl|Haﬁe ¢ PEAERURS WALLEES %h@hted to 2
% ?ﬁéeﬁlbﬁvﬁhté”oftQ§5%§”5h9§§§ e fa8n PhESSH £CL
eve ab

e water tank prefe y has an interna
coapacillgdobyapheoxbmatrelyptoSe8€oti toese percentage of
004/ 064582 ECT/GB 004/000265 42 The wat er ung ZS%h

the BRELAhTY EF G CERRECEEd-BEt REBR PRE-Y LT or PRk S

cdRdtiheanakeppheater t2&5pasp Shonare s§PeFBEhE3bliMpi Ban be
Figure 43 and i s controIFed by the control processor.

d1h§epuﬁb prEvPEed 0&, nBREnudP ¥t ofP ¥ at 20dF 609, 57fF/ nBhs, 90%
%FaEhg HQ§HHHH‘ngéauﬁfoﬁfrgté.bfﬂe ccuracy of the
era Y, | 7°be

I'n normal use e pressure w
vbnuméedftWaEerbpnmp$Belélpmeferabby waber -t bt olghdihe to a

machi ne 201 can be Ileg bg the ¢ n%%ol ,
pPBcesEOraFSuEECX bErE ﬁt b%a VO HBe ng h §1 BRFTEER

paletBgePURPsRY £ §¥ELepGREPPE Ngnt hevdDuel 86t EbgabuspPBLYduced
to the punp. Preferably the punp can be

by Ulka S.r.1l. (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. As 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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driven at any of 10% 20% 30% 40% 50% 60% 70%
80% 90% or 100% of the maximumrated flow rate. The

wacednessy2 of the volune of water punped is pre¢EGEBRIOE/000265

+ or - 5%leading to a + @8 - 5%accuracy in the
final volume of the dispensed 15 beverage. A suitable
punp is the Evolution EP8 punp produced by U ka
S.r.l1. (Pavia, Italy). A volunetric flow sensor (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 ro

t
i STl L VR VTS TREE S VR Eat ey 338 SPocht BE °R ¢ he f¥om a

ﬂdﬂﬁﬂéﬂNWéyéfI@%mfgg%ihﬁg"%%0£5Th@.h?ﬂEeheggérh§§Bacomprises
power rating of 1550 Wand is able to heat water
are cpiered empematthie ewatugr- of inph28d thotrs afft ahei hgater if

enperature of approxi ely, 2 to _an_operatin
TR RS O SPRERH B °C n URGEF PCRPAIT £2onphne heates
Prefiey aly dhedwelh-ttiidgebekwaen sbhanandaet refdge 1 by

di spense cycle and the heater 225 being able to
weshfeRde 2 %u@%&@ynwa_la%péﬁs &heyprespirpesé thenvwager
:éﬁﬁpﬁg§aégg%tggﬁke%hgahgkﬁkn§f é&gséa'ﬁetﬁﬂe 8artridge 1.

tenperature’to within + or - uring the I spens
Idydhe phestitseussethelewowr theveapeedkboertmhee80limits then

i spense cycle ma e, delivered_to the cartridge head,
PR S 3 FC B PYERER BF 295 LERRT UoFoUalve into
tHd @i adialys tre\WovERYA 6483 RPETLEB2004/ 000265 43

the delivery tenperature to either 83 Cor 93 Cfroma

noni A&le e COMPFSESREURES dF gperatiNeliegpapeghsd to the
1 Ses r-te ture_cut-0 ' S s off
R b A e M o heCay ool

cauttat] Herdo oyt deheatherol 22bckessbed Thet hércaptpirdgeor 235

head 250 and cartridge 1 by ans of. a _three-way
Raen f T ghEsCI8 37 Ceng tadtsr Off BB ML/mit at 1.0

meceptablR theomatiey voipaesed 88 hheisaptbkdaeited kb 2.0
the pressure is bel ow or above predetermned |limts

hefyen Prefenpdtler ithediavér copbesreang36f ceRePrhfieensyo flow

fggég%iéﬂf%st (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
operétion 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
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10 the drip tray recovery receptacle 270. The air
conpressor 235 is operatively connected to the

W@ 200406482 head 250 by nmeans of a one-way val VECEHG$2004/000265
controlled by the control p#ocessor. The air
conpressor 235 provides a maximumflow rate of air of
500 M/mn at 1.0 15 bar. In use a working vol une of
35 mM is pressurised to 2.0 bar. Preferably, the air
conpressor 235 can produce two flow rates: a fast (or
maxi mum) flow rate and a slow flow rate. The control

processor, of the bheverage eparatign_. machi ne 2

“BGRGr R06478 phBoEeerhg Hedar 8oand=aSnEREr SoMhEa Cggand

pggqgaobfpgggeggggel§tg§grat|vely connected to, and

controls operation of, the water heater 225, water

puinZsovaanabé@ﬁpfegsbhezgseaﬁalggél barenehess2ape stored
nmenor [ roc I yd n

HoPBS AP ST es Fr CRREE BB P cEBr b RE I EuaR BBl gea o

ofroin Zhet harbeveagage péppasahtmngnahélnpezﬁﬂlohalthe

illustrated enbodi nent the, operational paranete

rs [
PpRemeERpEr AEARE TR TPReORALER ! pdisRETEA baahOFhEheabeverage
1Be¥ﬁ5@9@a9e&&ag@9§ 1 gyei pgakhes onepehhpg §&@a§t Lhe
speed of charging the beverage cartridge 1,
CPMpseRee arpéuheﬁwtyeO@fdatsohktsteprrehposdlngtap the

dis sed he bever OM/rate 0

B BBARF BN SEF AP EHB0GAT B0 265 TR TS TR of BT ng [FHAC 2
idisehakgesshagelzapdtkherf bavar aks Béduséertedréﬁrébént the
purge stage. The variables for the operationa

NESEEFBLEr Yaaiabsesr 8T FRet ABSRRRDPY2L TRRTRBPEPFEgEegCTibed
26euRrises a code provided on 5 or in the cartridge 1
representing the operational paraneters required for

opti mal dispensation of the beverage in that

S tridge 1. The code is in binary format and
—égiﬁpéses a plurality of data bits corresponding to

Bifie vari ddeemsdaar ed 1 n tbese@dptiad processor nenory.
OTEﬂy e—3 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 socak
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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10 illustrates how 13 bits of data can be used to
represent the necessary variables for the operational

w@aooanetser s descri bed above. Table 3 Bit Par aP€r/€B2004/000265

Description 0 & 1 Water tefperature 00 = cold 01 =

warm 10 =83 C 11 = 93 C2 & 3 Cartridge charge 00 =

fast charge with soak 01 = fast charge w thout soak

10 = sl ow charge with soak 11 = sl ow charge w t hout

soak 4, 5, 6 & 7 Beverage volunme 0000 = 50 m 0001 =

60 M 0010 = 70 ml 0011 80 m 0100 90 mi 0101
a)

= 100 w0110 =110 w0111 = 139 1000—=_15

Tt o= T Tt

1001 = 174 M 1010 = 190| AP G %b‘bﬁ‘ 064582
PCT/ GB2004/ 000265 45 1011 1x0@1+023 m11100 = 230 ni
1101 = 250 m 1110 = 275|mhoq 11340 71300 mM 8, 9 & 10

Fl ow rate |000 = 30%

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 &l12 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,




001 = 40% 010 = 50% 011 = 60% 100 = 70% 101 = 80%
110 = 90% 111 = 100% 11 &12 Purge 00 = sl ow

wo bamietsezt period 01 = slow flow | ong peri odPCTGB2004/000265
fast flow short period 1146 fast flow | ong period The
code on 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 provided. For exanple,
using 5 the variables listed in Table 3, a cartridge 1
bearing the code "1000100011110" mould have t he

follo oper ati onal aranet ers:
PSR ORe EPEes Eon (P e SeTee b WAL SUKERD MWRFY Of

tBEspsnsed1 d%;ka&eggbyn@t@fe&wghamés FH ow é@j@s%&?‘l $he
100% 10 Fast air flow purge/short period. Thus, unlike

1nﬁlmdvabu@pbéaémg@l P 2pANST ¢ 0N qﬁcimme@lspetme ncarmley
T g B ATk Rbe P 08 CoR0L, 008, N0l SLAL B 1% WAL O gree

ISt ruct Fons ever age car
oﬁatbﬁtflgE b§pehei despénsit Leh i @RSl ofar ]@@fé)e@rm_sed For
cartridge, .instructions for a chocol ate cartridge,

3008/ B 648 bHIBETY Ci DAY b SBEe T AL PRt rwa%%e%rcaan be
uk&a e8rt il ggerehe. ngéé@acgrt}S'?eﬁ@émcSﬁ’ eéffé@er&%f % han

processor stores variables for adjusting the
ughddvideabavpeparaonabtrpaf enet bl stypes hef dishiese Prior

cgggkg'solutions relying on storing instructions” by
cartridge type rather than by individual parameters are
unsuited to such subtle differences 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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This has a nunber of advantages. Firstly, a greater

degree 5 of control of the dispensation cycle can be
wezenobsserl. For exanple, slightly different PCT/GB2004/000265

operational paraneters can4be wused for different

grades or blends of coffee rather than wusing the sane

paraneters for all types of coffee. Prior coding

solutions relying on storing instructions' by 10

cartridge type rather than by individual paraneters

are wunsuited to such subtle differences in dispense

cycl e or simlar beverage tyges because theg
aqidilckry LOYREURBTENE S ay & FRbRESSE Br HEBSEpRREL| ASEhand a

ﬁy%ﬁtﬁ%lge@ﬁ¥gk§8§ec%Bhﬁ@l259r$8§§§95ne§e§ﬁﬂgk%eehp€he Fixed

codi ng net hod of "the present 15 invention allows for

leswropestageéScantr tdgerpypesblie bppesedartn256. The upper
re-exi.sting beverag reparatipn.nachi nes,_e wher e

PPRE Z5ger APMSAaPBar SR8 FE FoOF Lt heSt LpaRGeZaycrect fprated

ablaatnewcohewar agageankiksdgesl aigueskyzdegbded YRER the

after sale of the beverage preparation machi ne 201,
CpRtyifgepbeadss £hé YOtBoRPME| cprBeredbs of the machine 201

OQggggaggogrg@gggggqn machi ne 201 does not need to
recogni se that thé beverage is of a new type. Rather

t he @per abtebablpanppetrepsrof 26headd spensktabtycterariedge
set without direct. reference to, the_beverage type.

R e 2b et L8 AT R et FORE DTSt Fie BPESENEST nyaHEF ohett 255 by
mphev B8€Sa2blanpehbenbchagkvar dscomprei bl bbb Ynf méBBanism
beverage preparation nmachines for new beverage types.

2BR €6RPrases o chappisg lAHehi hevinghbinahupact seepnds

m%%%%&%ckgdethi§§§”§£89%§2?e“&h eyerage %¥962§§i8§ the
one of the pre-existing dispensafion ¢ es as
cdetrpinpnédvby theprhsear keU-shshedesrm3Phibe tarpivogebly

heag %5% ig shown in Figures 39 to 4%. The,cartrnge :
MREFGER 581°BF PRBSCaPEFFdge®hdhdt¥80r thfprPLyet igpints 283,
0280400846825 P6d/ 6B2004/ 890265354 Tha1 éxesls| ower part
255, a rotatable uppe% Eart 256 and a pivotable

S

car t FRegecABuAt P2BY PpEsERE oned i@t heesr t fempikegs two

over-centre arms 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 is 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 slidingly 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 sgleeve 282c is mounted

externally on the stem 282b and extends, in use, between
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| ower part 255 and the rotatable upper part 256. The
upper part 256, lower part 255 and cartridge nount
wQ@sn4m64582 ot at ed 5 about a comon hi nge axi s 2BET/GB2004/000265

Figures 39 to 42 show the 48artridge holder 251 with

sonme conponents of the nmachine 201 omtted for

clarity. The rotatable upper part 256 and pivotable
cartridge nount 257 are noved relative to the fixed

| ower part 255 by 10 neans of a clanpi ng nechani sm

280. The cl anmpi ng nechani sm 280 conprises a clanping
gever having first and second_ nenbers or parts 2

HEMSBS. SPREAFPRsPpafE Egilaéth%82%|aﬁﬁlﬁaeme%%?b The

re8HRA SRS s8 bk ehapgd QEHbMHb@Qtéé Rh¥PEaRt Mg 8Puah§dover_
to the upper part 256 at two first pivot p0|nts 283,

cehtyre aum éaéhbgtdblesesheheapVerdgenhoed@rm2532 Theo an

second -part .of th anp | ev o r . .

B RN EPb e 55n BB o B HBE F g Bivor poines
268r tbiwd@es aakidanra%irml ﬁheahengacaxpsv;@s abiy vBUBt ed

to the u part 256 at a second pivot point 285
PP§eabes gﬁ FﬁéaﬁﬁﬁaemgﬁeﬁﬁPE oEgtRBUPF PRy £RePLuppethe

cQ@Ehd%§§ bgothe &héegeE9T§én9a5Eeegéé 2 §8haren%referably

over-centre arm 282 is a reciprocal nenber rising
faroed fidem leagoaestHh1282bthadlhlueSrate@tembbéement uses

282c. The cylinder 2 internal bore and is
B, SVEBI LB B 2one ShavatLrhE RoREEShY Cho5gthn
clibkslre?beeREn9Emt ¢ BEeBLAB2BuL-84SKi€hnghYy  86€1 ¥@8riBentre
the bore of the cylinder 282a. The opp05|te end of

2tfie28fem 282b is rotatably mounted to the U shaped
arm 281 tsﬁaggafgrm' y¥el %QQéH&52§§o¥H§e 14 fPoB%VSE the

poi nts 286 are unconnecte and novea
caetaudge holdehezEmpendpaomp256eandw@Odbmmmar@hytdéﬁéndant

505 BERhESEabe s, S22aL D S8 er L nl L X0
2BQQ4éQ@ﬂ5§8mB§Ié§ﬁ§094égﬂ03@§faé§ @@Qtﬂﬁﬂinéuﬁﬁ@0§§n§@ axis
t he c l'i nder 282a and stem 282b. The

258. e fixed lower part 255 of the cartridge holder 251 is
provided with two bosses 259, or detents, located one on
each side of the lower part 255 at or near a front edge 260
thereof aligned 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 291Afor
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
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resilient sleeve 282c accommpdat es shortening of the
over- centre arm 282 but biases the over-centre arm
wQ@3d4iont582 an  ext ended configurati on. Movenent POI/GBR@4/000265
third pivot points 5 286 te@tards and away fromthe
hi nge axis 258 is thus possible by relative novenent
of the stens 282b in the cylinders 282a. The
resilient sleeves 282c are preferably forned from
silicone. Whilst the illustrated enbodi nent uses two
over-centre arns 282, it will be apparent that the 10
cl osuyr.e nechani sm be confi ed wit
GFEr L08R, FOuthr FI0SS TRECDHShARGH 4P nt2gh ot biag Lover

pakeundst Bachr eaktofint Bee 6Behrhger hohdess283opAdin Flgure
conprises two downwardly dependant hook menbers 287

4dnetbr earhrifdde vpunhe2Bariei dgesadl dek ab osntaeghchith

n a r e_28
Rk oot Pl b8E pOoPRl BTN SRE PLAGE Melifte 257 i
mBSédiSutpbﬁVbdﬁdathhltthhessﬁslaﬁgandr1ﬂEéEnp$ercer
| ocated one on_ each side of the | ower ga rt 255 at or

MRBRETE ??6mtzéageT§600aFE€Féﬂ? BPYghed® eh%r@F?Vlﬁf@hW1th

ahhﬁ @Qgﬁrgeﬁbgr§o%8ZechVfﬁgSQH@QetHrgﬁgHr@héglnigﬁ and
ﬁa ed arm 281 may be forned froma One piece

ogté§t|93ewgareuﬁg3eoﬁ§&|snﬂgaaheaérg@ﬁonfcthanqagtrpdge

.hook nenb eqgr to.the
b A e AT 247 ST Pt BREO O HbAR TR RChetn 45 moved

ihhe uneeblaeédlpbe&tmaﬁts 255, 256 of the cartridge
hol der 251. The nount 257 is provided with a .
substhft FRPPY BREEURAP CPEEES8C0D URARGRAtEXef¥ESUIHT body

3%§ehBB§iH§VSrégﬁcﬁﬁékrb§8ﬁlﬁ g o%e§§§5t399u%ﬁc%ﬂﬁéﬁ a

an 1rregulfarity 291 for acco ating the han
cpostinen 24nofieWetbevbeugea88 cartridge 1 dhrchga&s@lspense
vent .r ot t he bevera%e cartri

d
R e TR T B R a8 SEE S
1BedE£EB2004h8002601nd9201. The viewing window 312 is cup-

shaped having a downwardly directed rim 311. The viewing
window 312 is able to move axially relative to the body 310
of the upper part 255. One arrangement of accomplishing the
relative movement is to provide a wave spring (not shown),
or similar resilient means such as a rubberised ring,
positioned between the viewing window 312 and the circular
body 310. In an alternative arrangement, a series of helical
compression springs (not shown) are provided extending
between the viewing window 312 and the body 310. In both
cases the resilient means allows the viewing window 312 to
move axially relative to the circular body 310 by a small
degree.

When the cartridge holder 251 is in the closed
position, the viewing window 312 bears against the beverage
cartridge 1 biasing it against the lower part 256. In one

arrangement, the rim 311 of the viewing window contacts and
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cartridge nmount 257 is sprung relative to the fixed
| ower part 255 such that in the open position, as

W@ b@moedss2 Fi gure 41, the cartridge nount 257 PET/bBa®ew00265
out of contact with the fisded | ower part 255 so that
the cartridge nmount 257 is 5 noved out of contact with
the outlet and inlet piercer nenbers 254, 253. The
cartridge nount 257 is provided with an aperture 292
for receiving therethrough the inlet and outl et
pi ercers 253, 254 and a head 300 of the cartridge

recogni tjon neans_252 when the cartridge nmount 257 is
bpER I ht bhe h%f%lrl%%eéﬁ i‘ik?%rﬁew%%;farfp@r go5t

t ROMPLES €81 Ae IERET Rl Ado® i S LMl @nhadys 310 UG & 11 of
circular view ng w ndow 312 through which a consuner

thancarenidde bevirage zhrernalyeve adurangerenti spense the

cycle and al so visually .confirm t her a rtridge 1
v o MEndT att YO e d i BIRE R SR LRrdE e
ca3tPriggeup; shapeflehaviona soarives dtontth dtedetvgdrinthe rim

311. The viewwng wndow 312 is able to npve axially
3tk ardviehe of 1 #RIB 03y - 31T RFSTHE TR IRE (PR 5Ee Grgn 311

oA £RAY e 085 agLQPPL 1 5P NGk thenhade! #3 Vign n@fy@mﬁmsé@ top

to provide a wave spring (not shown), 20 or simlar
liesnsiens aehhsiducholals sealibbervwesd thegparposide dnexhd

etween the view.n i ndow 312 and the circular body
t§30?a¥5rh g%l?%raﬁgi%%farrangenent, a series of

hel i eiaé 16REPr£55t 0N5 S PEGHIGST £t £ IO el endpravi e

extendi n bet ween the view ng wi ndow 312 and the body

piapcers Dot h 254 casestinadeadii0emt e CAF BRI he
A : . :
rgég%iﬂglr. ggtgg\%%()g%ﬁ 0 Tltl@vﬁfé(&dgggié/ré& aﬁéé’e%cgerf?pfiges a

cir y a snma gree. \Wen t
hoat¢wi dgedhet tHeke 26dbe s26 0 Hdrelnd oseshaposiad and t3el for

oSLEULIg i now 912 beer o a0ainit LB beyeTone 0. 1 o
ufhe BhE angeaENbictOerr2m 3id Dl £hel yi evhdeh Ve with a
contacts and 2004/ 064582 PCT/ GB2004/ 000265
water conduit 262 as shown in Pigure 42 which passes through
the lower part 255 and is connected to an outlet conduit 263
of the water heater 225. The outlet piercer 254 is similar
in type to the outlet piercer described in the applicant’s
European patents EP 0 389 141 and EP 0 334 572 and comprises
an open ended cylinder 264 of circular or D-shaped cross-
section having dimensions larger than the discharge spout
43, An arcuate portion 265 of the upper end of the outlet
piercer 254 is serrated to pierce and eventually cut the
laminate of the beverage cartridge 1. The remainder of the
upper end is cut back longitudinally of the cylinder at
least to the base of the teeth 266 of the serrated portion
to fold or pull the cut laminate 5 away from the outlet
aperture before the beverage is dispensed therethrough. The
outlet piercer 254 pierces the laminate 5 externally of the

discharge spout 43 and when the cartridge mount 257 is in
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50 bears against the flange 35 of the beverage
cartridge. At the sane tinme the w ndow 312 contacts
wo b@4ob4582d top 11 of the cartridge 1. I n an PCT/GB2004/000265
alternative arrangenent, ollly the view ng w ndow 312
contacts the closed top 11 of the 5 cartridge 1, and
there is no bearing contact between the rim 311 and
the flange 35. The pressure exerted by the rim311 on
the flange 35 and/or by the w ndow 312 on the cl osed
top 11 ensures a fluid tight seal between the
artri 1 and. the cartrjd hol der. 251. 10 The
o el L8 BBl oo SRR (e i G B e ateen the
dpseheess f5ut 253 andl tihe heask IR0 0f2 2 her qard rd 0985 ge
recogni tion nmeans 252. The inlet piercer 253 conprises
f‘éﬂ%& tow BRI Vil Ke rideces® Havidlgis bavdk peredwnd

1281508 1 per ty ' f, the heverage
cartri dge(p% {%€5ﬂ%e%%ie@nrﬁe%ﬁ g?é)é)r §g"e| Syt
pié¢xdelr coiinand athoncwii tTarainatad €roscenduiHe 1262185 FhaMe way

Ln_Figure 42 which passes through the |ower part 255
Ogn%h?égg%ﬂﬁ%%iﬁéfﬁﬁﬁgﬁP%ﬁnIet conduit 263 of the
wat erhdestielie 235 e Jdi- 0184 6fs @L&&Qﬁ{nd&“ﬁys as'l@dg@' 2543
in type to the outlet piercer described in the
Wiy i eaia s erh miaipesh fratidm sERQUEERgM byarfd S&R.0
334 ﬁggb ris 0 ed _cylinder 264 of
circu %lr or % sﬁé}{)’egﬁ}:er gcg,{%tﬁe;efg&%‘l%%ﬁ raéigﬁlg & FSRSVERd e
fiem gere tharer et Sxdmrge aptilte 143 £AbeattidaicRighly
ort&gn 65 of the upper end_ of the outlet piercer
C%ﬁ?‘? / SPEFRIE pi'dt e Britiveréstuallhy gemovkdles outlet
piawadiates of; 4 he hemalags, cantddedge >k lIFle tg)f%”tﬁ'ﬁg%%f p3frt
y

the upper end is cut back longitudina
22y IWhetesr 14t 19 emsttad (e Hadetobieheetredtth 266 /of the

L KRR R e TE .
stieslpersed tdre e tdiregigles e 30 20Ut hekvapi-ebeefisd94 the use

ierces the lamnate 5 externally_of the discharge
o@eﬁaﬁ&@ S BiReh SlisIei s §BaRe Gt bYsPSes ofna laminate
5 which is able to be punctured and cut by a non-metallic
material. Consequently, the piercers 253, 254 can be made
less sharp which lowers the risk of injury to the consumer.
In addition, plastic piercing elements are not prone to
rust. The inlet piercer 253 and the ocutlet piercer 24 are
formed as a single, integral unit which is removable from
the lower part 255.

In use, the upper part 256 of the cartriage holder 251
is movable from an open position in which it is orientated
vertically or towards the vertical as shown in Figure 36, to
a closed position in which it is orientated substantially
horizontally and in interengagement with the fixed lower
part 255 and cartridge mount 257. The upper part 256 is
moved from the open to the closed positions by operation of

the clamping lever. To close the upper part 256 a user takes
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WO 2004/ 064582 PCT/ GB2004/ 000265 51 the cl osed
position, rests in the annulus between the discharge
W@ padie#s82 and the outer wall 42 of the di scharBeT/GB2004/000265
funnel 40. The outlet pierder 254 folds back the cut
| am nate 105 into the annulus. Thereby both the outl et
5 piercer 254 and the cut lam nate 105 are held out of
the way of the discharged beverage. The outl et
piercer 254 is surrounded by a | edge 254a which is
raised relative to its surroundi ngs by 0.5nm

vant ageously, the outlet piercer 254 is renovable 10
npS BaPtnen BEPORARTRARE SBESF oPBnEBF oV r%h%ﬁe%ea¥%o%%hg%?§ pulls

d@hﬁ@@%és fO&oﬁéagﬁéﬁtlyn @hg'§Bﬁ@§hﬁértT@§6r@@@a@géewhlch
outlet piercer 254 is received in a recess 267 in the

fnnﬁerbpangs 255 wheralitofstheavedwimhewindew bl%rt@to
and/ tIet ercer, 2 m
BRFaPR udky' BEe PabhiE 25 TR CFn B IRYo0E JRAC 0108 1

tnateerakldéévaahagegsslandybe uRe wDﬁd@W331201E@élfngmto
el ements i s enabl ed bé use of a_ lamnate 5 mhich is .
cgbfactovbEhptihet Gregeantcrul byt atRencaetaifge 1- Continued

rHEEEEbﬁ'ofCQHéGHBEQ£| arEh§5§'§5E§E§s2§§e @éﬁefaﬁaPﬁ 256

' ess sharp which | owers the risk Injury t
anﬂecawnsmdge m@&ntnzaaddownnlnpbas©ntaptewcthgthe lower

PG ERE ouF FELTBFoF SRt 207 aPh CPo: Meaased Sflgrel éailses

thatagéabpéalhrmhagm t& renavablelitome tbechewepparbpart
255. I n use, the upper%Eart 256 of the cartridge

2R6I aBf bbe lowersPabyabbe FPEW hANGpeR posi ek merders 287
o%hkﬁg h paS gﬁk@nb§%egnaggihgg@héybgésé?mﬁﬁgs fhfhe lower

vertica own I n Fi osed position
pamtwAbéhwiithi sher cemt ateflasebggantidihy oheri Zobathbsges

TR S TR AN N
cBRpedskeamtlfeenefht OchherelgeedoROsi 25PNSndYthe viewing
wgggggtggg Ogs a result, the viewing window 312 is moved
axially relative to the circular body 310 of the upper part
256 against the bias of the wave spring or helical springs.
This movement allows for a take up of tolerances in the
beverage cartridge 1 and beverage preparation machine and
ensuresg that the amount of compressive force applied to the
cartridge is kept within an acceptable range. The clamping
force of the mechanism as moderated by the action of the
wave spring or helical springs ensures a clamping pressure
on the cartridge. For the arrangement where bearing pressure
is applied to both the flange 35 and the closed top 11 of
the cartridge 1, it has been found that a pressure of
between 130 and 280N is required. Preferably the force is
approximately 200N. A force less than about 130N does not

provide an adequate seal, whilst a force greater than about

280N leads to plastic failure of the components of the
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the clanping |lever. To close the upper part 256 a user

t akes WD 2004/ 064582 PCT/ GB2004/ 000265 52 hold of the
W@ b@apb43g2 | ever by the U shaped arm 281 and pubPCEHGB2004/000265

downwar ds. Consequently, tI3 upper part 256 rotates

which first brings the rim 311 of the view ng w ndow

312 into contact with the flange 35 of the beverage

cartridge 1 in 5 the cartridge nount 257 and/or the

wi ndow 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
Qﬁ§5ﬁ4 957 ldowRT HEE ééﬁﬁﬁﬁﬁm@PFhWPﬁ§elBﬁé?lnﬁapFeESBre is

%Hﬂﬁ%%fo&QQaEonh%f ﬁ%%eg'§g§pﬁg BEM-281.6aH$€85L01t he nas
U-shaped aifm 281 to rotate relative to the upper part

hed dednchéehbéwer ppastsuzesofebekveny PANt hedh88RN is
nenmhers, 2 of -t he upper rt 256 _engagi ng the bosses.,
BRBE na b ot BRal s R iRk Re RaPEOPPHEE d8ReT i
pasﬁiwgeowaththﬁlaogiﬁsng%5gntDWﬁtnguthhsdbaéteﬁﬁagg effect
rotation the cartridge 1 is 15 congressed bet ween t he

Fatte §gelipgnei2sncarartnédgren nguriradehesEze a§ fhe
d&?%gi%g t%% &h%Wenga 1999@vglg§'ghgogggtr§é @lhyis

rela e tothe circ 10 of the upper part
ﬁﬂﬁﬁxmm&dnss uhe1b|@so@ghthenﬂaveospabngwétthhbcabdge 254a

- rin nt .al | ows r a.take up of .
Phretiiios e PRt o rage axd pRagR SiReShsve, lgpinate
Eﬁﬁﬁp&&@kl@&t”@&hbﬂﬁn@n@s @ﬁéuHﬁétbmabnah@faﬁﬁénbueér tube
conpressive force applied to the <cartridge is kept

4% i rhen caédagrdbre Ffangel TRemevaApHRyarfldycbyof - PHa
r%ﬁgﬁé@gsgba%ﬁgo%§5% ad;hy %ﬂﬁsa&5b8ﬁeﬁE LASo WA¥Bres that

spring or riNngs énsures a clanping pressure
e gmehhemaabknt@gef Ebe tbepaesahgenmtotcehepplbedr tagthe

ress is applied to both the_flange 35 _and the ,
Iggéggﬁoﬁcff rougl Ehft FREGERE, e 09Rao0abher fanaridee 1

thidfug® Rhes3Iuhe -Bkarbebeenet3ReaBEr280NIhSthequi h8dg
Preferably the force is apprOX|nateI{ 200N. A force
a

posss iphaithgbsartradNeddegagothus be clamped around the
flange 35 by means of the rim 311 of the viewing window 312

and is always firmly 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.

An imaginary datum line can be drawn between the first
and second pivot points 283, 285 of the cartridge holder
251. As can be seen in Figure 41, in the open position the
third pivot points 286 are located on the side of the datum
line nearest the fixed lower part 255. As the upper part 256
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30 provide an adequate seal, whilst a force greater

t han about 280N leads to plastic failure of the
wa@oemponsst s of the WO 2004/ 064582 PCT/ GB2004/ 0BOREB2003800265

cartridge 1. For the arrangénent where bearing

pressure is applied only to the closed top 11 of the

cartridge 1 it has been found that a pressure of

bet ween 50N and 280N is required. It will be noted

that a lower pressure level is 5 possible with this

arrangenent w thout a deleterious effect on the

seal ing of t cartridge 1. ring, closure of the
reai:%l??d@aeh%ﬂawﬁep?% rhdte *%%ft %éc%“r‘f?ﬁ o%%lfit? 286 ot
th@néwmﬁﬁngslé&efs%@é@u@lhfou &t Ot KON AGim Wi 14k t\8i hBglgeche

54a surroundi ng the outl et piercer 254 which causes
finet| anfinacecnd Bivet fpeknibut2d3, pi{&&%etcastheh@m%%hte side

of t he outer e t I l is
ﬁn %ﬁﬁ%fd ur%hé%P frogr%%at?%% % i%w&#f ange %%
CEEhBéqﬁ@MElH?nttHé SO- enspe@sathazsl t hengeat himjgh | tgxrm a
the conpressive force applied to the _cartrjdge act

f%ﬁ%u@ﬁa%% BoRtFRPR 1 BQi BnSBFORReS LA TT iRfgE 4t AB- The snap
tht_l&agﬂha&!afoh%g Q@@&mﬁ&dw@&rbye@f@@ftéuﬂ@ dhec gl asedr—

positTion the cartridge 1 may thus be clanped around
ceherefaamgezaz @de@amse@ﬁemheal|¢mmﬂﬂﬁ$ﬁlQmeDﬁ|%m¢ng

rEPRLEA TR G0V OF 20RG CAVETT dBS anit TR BUTerot IBEE 42° =+

p8Ett BRei DRGYHIABAPEHaBubY] 20 C@HélaCfe@ib\t’ék‘}t’ hef vitlewi Pgsilient
wi ndow 312 and the | edge 254a.  These cl apping forces
shePpepr a8t 2FhF | bP eCORT { Pae cllpe rnefgkon 10Wuripgthird pivot

pgaanguggéagwgrg ngggma&ar e?@é#fﬁawaéaﬁﬁﬁ 1nner ﬁ@gb@iampmg

out er y seated relative to one
lamerhehuanbat hasbi hatallé opéranddn phs stgenayise ahever is

tur ) t_th t d
BB PRy CP @b BoSL TS PO CRHT rdf g At et ce

pbifge &RBnbendr @M@r@%ﬁiﬂﬁ@ﬂ bbentirste nhd seceomd phay@inary
dgghgtilggsjogggngftﬁeefggéér;g esgggggrpivot 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. 1In
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
line joining the first and second pivot points 283, 285.
Advantageously, the interengagement of the hook members 287
and the bosses 259 prevents separation of the upper and
lower parts other than by rotation of the clamping lever.

This is useful in preventing opening of the cartridge head
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251. As can be seen in Figure 41, in the open position
the 30 third pivot points 286 are |ocated on the side

wobkoioessdat um | i ne nearest the fixed | ower paPCT/2B2004/000265

As the upper part 256 WO 2684/ 064582 PCT/ GB2004/ 000265
54 reaches the closed position, the third pivot points
286 of the clanping | ever pass through the datumline
joining the first and second pivot points 283, 285 to
the opposite side of the line, furthest fromthe

fixed | ower part 255. 5 Consequently, the U shaped arm

281 " snaps through' oma._  first stable position to a,
2§80§H§1§€38P€rﬁéépplUhenTﬁEesﬁﬁﬁtrﬁﬂgﬁuﬂﬁagc@FBnlﬁssugjeCt

@pqgggg@gﬁe%rggS%quggabﬁg of the over- centre arns
2 and conSequential conpression of the resilient

sI celbs 282posencé the rhircdipbeorepopnisiogemapps1ps2 is

oata P e feaatooaot het SrBORORE: hib - CBSHBE BRVEFace

dahe rilfiged 1pitwe hpei Been28fsawaydf eam tbeadfagtnanyg or more
datum |ine. The cl anpi ng Iever thus has a bi-stable_.
Q@ﬁé@éﬂpéﬁli@aFﬁﬁpt@ﬁé PEFEFIiBIlyt abPedi AYPRE2SpERPEFIMENt,

t%h?§ RIS 2423 &tueataegﬁsab5bh@o$érﬁeégtaﬁhsatabsl

pi vot” points 286 lie on the inmagrnary datum
Haimredeoineiadgrt Whifchr seadsdasprontdegi bercpdenBg0288pvided on

85. _Thus, n rou h action_of. the clanping .

P& dAMLSRe desta thgs PEVdEaer oEar e hazhaNi S AAPEN in
riegde 4G .a THef bakiedel agur @saﬁbmgd\/\dﬂea@ 8 phutheity of
final stages of the 20 cla ng | ever's rotation, the
bagrap ofh COUGH 28ELNGN COL otKe RapbdYakheoBargnare black on

S%%ﬁ@% AT %n%pE%e kg 1@80Kh ﬁE§asg87Tﬁérﬂg¥c de 320
PRe B5sSes 256, i

S ntoe engagement wth t sses addition,
icesiclti erlgusiheeyvées 282¢opmovbde pubéishédnséandard but a

r e- gpeni of the upper part 256 sinc L Ni orce
sheBEdbefes doooRgrebesy naoeroagotdnde, DEE-A!
reiekiiiebentl it 6 MRYebet NBelNi THePbYOL cROI BhEc486 basHer
into line with the datum line joining the first and

COBPERG S Poe P& Aeye288Ds2881 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 nirror 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
the beverage cartridge 1. In use the electrical signals
produced are decoded by signal processing software and the
results forwarded to the control processor. The software can
recognise whether the read of the barcode contained errors.

The barcode 320 may be rescanned a number of times before an
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Advant ageousl y, the interengagenent of the hook
nmenbers 287 and the bosses 259 prevents separation of

wo b@4oper and 30 | ower parts ot her than by roPer/Ganooaio026s

the clanping lever. This i56 useful in preventing

openi ng of the cartridge head WD 2004/ 064582

PCT/ GB2004/ 000265 55 250 during operation when the

cartridge head 250 is subject to interna

pressurisation. The purpose of the cartridge

recognition nmeans 252 is to allow the machine 201 to

er%p%gnise the.tyge of geéerage 5 cartridge 1 _that has

5EER MMEEFPEEd SnHTE6eREFHsFOohBe oF PRBIEST opef &t EBRamachine

2par agelarp1aceer deadl ynel Badcbypl eAL EBROGHIENL s abIE to

cartridge recognition neans 252 conprises an optica

UF§r Eb8ePrEgdapeWARERTEads latpr fhspenbar eodev828ge using a
kd n_ -t inate 5 of the beverage cartridge

m%hgéisﬁg%% ?ﬁ §§6%$33§§'45. The barcode 320 is forned

f ronfTaeptararitiyeohealiaps500h1soninestdsy £0k8¥Eridge sensor
s are black_on  a white background

Pr ef.er ab the b \
g ﬁﬁgﬁﬁ¥gﬁgtngg%ﬁfrﬁsF?r?ﬁéd%%r%%d%r%%%nti%nn%he

chedgvingd he1gepfosmto a published standard but a
standard format for barcodes, such as EAN-13, UPC- A,

or The| pastréedge 2hesd52htiyabeo usedl udde aptocial sensor

' EDs_ 321 to . ,
R I OB i TS P P L0
chogadr ePaaféraigby Othé heoblar €868 ac S U € OMBh£8-0 - switch

evice (CCP) 323 for producing an_ electrical signa
Wﬁéﬁ#e&%n?%}%ﬁ%r%@ YRen ol FREt T iegR holenR Supporelosed

afilll CHEREY . fOFetdBal tﬁ@%%@:- i [
part for acco?rrmd%t%ﬁ; t he bar clo&- rsséé;gfg%i%h# rlsﬁ)%]g\égensor
apenfereeciord MrreesiS@4suely temtusete tautmit esf Bdieh sensors

l i he LEDs 321 to a focussing |lens which is .
mef b SR ORG | bir it S RedHheil 0 mechani sm
lackedgearefdse atlte sibyense 25 Fgwas véa itk a4y . The

Iomer%$art 255 conprises an aperture 326 which is the

samel &F /2B IR grR Wt e B nagh be removable from the

cartridge head 250 in order to facilitate cleaning.

Preferably, a micro-switch or other interlock is provided to
prevention operation of the machine if the cartridge mount
257 is not replaced.

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.



the beverage cartridge 1. In use the electrica

signals produced are decoded by signal processing
waodoitoeese2 and the results forwarded to the coptT/GiB2004/000265

processor. The software cas730 recogni se whether the

read of the barcode contained errors. The barcode 320

may be rescanned a nunber of tines before an WO

2004/ 064582 PCT/ GB2004/ 000265 56 error nessage i s

presented to the consuner. If the machine 201 is

unable to read the barcode the consuner is able to

use the_beverage cartridge 1 to dispense a beverage

usi ngagl enénEEPWﬁDﬂeSB?t%pEF%P?leO% Taele drtishige
ifead:2a0eal pac! §E£HQ§Sa§dC§E££é dea§§f’§P<5nsfP:?1r one
detecting whether a cartridge I's present in e
evhptiindge hol dbe BSlerdhe preparsaigeohenaci2bie ai Gb.
includes a |l ock sensor which detects whether the
cartridge holder 251 is properly 10 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 nechani sm 15 | ocked, before the
di spense cycl e can be commenced. The cartridge nount
257 may be renovable fromthe cartridge head 250 in
order to facilitate cleaning. Preferably, a
mcro-switch or other interlock is provided to
prevention operation of the machine if the cartridge
mount 20 257 is not replaced. 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. Qperation of the machi ne can be descri bed
w0 noot@s4s82 of ~ States', wherein the nmachi ne 20RCTGBR004/000265
normally exist in a partid8lar State until an event
occurs to change the State, 30 a step called a State
transition. WO 2004/ 064582 PCT/ GB2004/ 000265 57 Tabl e
4 shows a State Transition Table which illustrates
the States and State transitions for one enbodi nent
of the beverage preparation machine 201. WO
2004/ 064582 PCT/ GB2004/ 000265 58 Table 4 State
ziggieiature Lock Cartridge Water Water StartSto
Descri pti on Sensor Sensor |evel flow p variable
indicator rate (OK, NOK, 2 CLR) co 1 WATER > or = 85

goiteteCl osed: | T¢mperauregot-ock/ A NEartiEgeT| NGVatef Car WakateBtartSto
1Pesexiptigd Sensor=read§6eRor] | Speser [ ddeveli dgeflow | p
Sensor =CLR 2 WATER <|85 goto artﬁﬁgd: ipdicater ¢ e Law
Sgoto NA No | READY [Caiftridge SEMSAIO%:0d 10 Action If
otli meout Sensjor = goto 4 10m ns b 9 readpod(] | Open:
1 YWWATERIUE > 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 controlied in Sensor goto
[Run Brew background] =CLR] 10
State] goto 10
goto 7
5 | BREW N/A Open: N/A Low goto | N/A Goto 5
SUSPENDED [temperature [Cartridge 10
controlled in Sensor
background] =CLR]
goto 10
6 | READYTO N/A Open: N/A Low goto | N/A [Water
BREW [temperature [Cartridge 10 On}
MANUAL controlled in Sensor Goto 8
background] =CLR]
goto 2




[Cartridge Sensor
TO N A Qpen:

Sensor

=NOK goto 3
N A Low goto NV A Goto 5 BREW AUTO

=CLR] 3 READY

W t@apersat ure [Cartridge 10 controll ed i n SensBCT/GB2004/000265

b

goto No \Water

ackground]

=CLR]
of f

goto 2 49BREWIN N A Qpen:
PROGRESS [tenperature [Cartridge 10
flow goto 6 AUTO controlled in Sensor

N A Low

goto [ Run Brew

background] =CLR] 10 State] goto 10 goto 7 5 BREWN A
Open: N A Low goto NV A Goto 5 SUSPENDED [tenperature
[Cartri dge 10 controlled in Sensor background] =CLR]
gnf fa) 1('\ READY-TO NLA en: N.A Low mnf o—NLA ter
i hLaﬁT’ er Ca %’8 10Nt MAI\L!@I‘[" 95’8%1 f‘Bl | gyeiease
ir*.% 2 KL ® LR gotd 2 WO g
20 l(’)4582 Boal GE2E5 |59 7 BREWIN N A| 82n:
N A Low got o No Rel ease¢ gof ESS [tenperature ‘
[[Cartridge 10 flow d goto 7 MANUAL contfrolled in
8 SeruroE got o [vskgr ound] opekR] 18/A got 0 TIONBadtbRGN/AV A No
Oerater bif;AirNo| [@otpe@iturdN/ A[Qdotridge Action
on, timeout n controlled in Sensor
sec then goto background] =CLR]
9] goto 10
9 | BREW DONE 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 off/on
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 is 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 control
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[Water off; air [tenperature [Cartridge Action on,
timeout n controlled in Sensor sec then goto
whaokgssend] =CLR] 9] goto 10 9 BREW DONE N APCpeB2004/000265
goto NV A Low goto VA Goto6® [air purge] [tenperature
2 10 [Cartridge controlled in Sensor =CLR]
background] if tinmeout 1 Os goto 2 10 STANDBY N A
Open: N A Low goto VA Goto 1 [heater off] [Cartridge
10 Sensor =CLR] goto 1 Cosed: [Cartridge Sensor
= read od 11 ERROR NA NA NANANA NA Power
off/on require clear 12 WATER LOW Low goto 10
PRRGEPEPT o WO RanEP T TGk + At bR LS el e

oexgnphé f¥atbei ise vb1dde ﬁgf“féjgféF%ﬁ'QM§ rE%?nsor will

control procesSor. 5 1t is assuned that the Tmchi ne
booturigoenedi b | yendvi t ehemhbf o drite wiart ol qamcresh}s: 1

LhRELL B Mol Do nE UL 0860906 FE0 2ol ol WRIBON Wosea.
THe ahthBIepr@@@éﬁerQEémShnterrogates 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 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 State
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 set 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

0." 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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switched on. Once the tenperature reaches 85 C the
control WD 2004/ 064582 PCT/ GB2004/ 000265 60 processor
WO r@adb4582t 0 State 2. If at any time during SteRCEGB2003/000265
2 the cartridge holder 2516ils closed the | ock sensor
will be triggered to send a signal to the contro
processor indicating that the cartridge holder 251 is
properly closed. 5 The control processor then
interrogates the cartridge sensor by sending a
"readpod' instruction. The cartridge sensor returns a
signal__to Ege control processor indicatjng whether a
e, rizéée 25 fapFaidopnhprhacta?bli dgethendetopsd. byt
opRragabhl bdgJenhkS cRPERSEAL tBGEORLN QLsPLPEESS A ove. During
transits to State 10" 3 Wwhere It remains 1 n a readi ness
cdpgueeuihel inhetcantr pdgéethplidece251253, rebpeptdras the

I okLnt. .t control .processo transits back to,
1gﬁ§§gt§.blgfagggr P ﬁédgg rggeﬁ?r?nggfa?%rtﬁléﬂ%nlnlet
1the apdnbuellepr 022SSOAst H8B8L 1 Bell 0aSb@é €t Be ANEminate 5 cut

ope%ation s commenced automatically. During States 4
byotge PBULRE RAPEFSFerpér AEufelfad cdnt +BFP ethe nanmel us
backanaynd tAe A$0BLHAYEL BLBuENS T e@LE € rance

Srange of ?he gesiggggrﬁéngggg%u?%'a@H%%tgkég%ﬁeéﬁg
capeiradpenbblgarabblegsipet thy thetrbdgeotleapsuthdethe rim 35

rage. cartrijd 1. Once di scharge stage of
B B aP e AN 6 12 BuFBE TE" CORRIGhoarT 12 %0
abtigbe BetWBes the wRihdpwrgeli sngormd etgd ihespperating
cycle_ is conpleted and the nmachine enters to standby

caphsifgestate faom afflyidi highpererl ovf swfBieibent

; h S ' 11, 1f
LSECUESLED Lo LAGESEDE iLRRILE A8 ALg ol e
dispessescyolState 12. 25 To insert the cartridge 1 the

cartridge holder, 251 is opened as descri bed above to
expoé ?ﬂ@m%%??r?%@eoﬂ%ﬂ%YB%%7?Yé¥?mF rEPTIgReY grerates

thbestalagedopotieosagdiri dge mount 257 received
within the recess 290 such that the handle 24 of the

cart FReIgePFEat et ecl e ¢9rpTiseyuihe istem9iof Trrtridge
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:

(1) Pre-wet
(11) Pause
(iii) Brew/Mixing

(iv) Purge
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30 optical or magnetic barcode 320 of the cartridge 1
is orientated directly above the aperture 326 in the

W@ 200406482 WO 2004/ 064582 PCT/ GB2004/ 000265 6GRCTVGBRG04/000265
257. The cartridge holder 331 is then cl osed by
operation of the clanping |ever as described above.
During closure the inlet and outlet piercers 253, 254
pierce the lamnate 5 of the cartridge 1 to formthe
cartridge inlet 5 121 and outlet 122. As descri bed
above the lamnate 5 cut by the outlet piercer 254 is
fol ded ugeinto t he annul us surroundi ng the discharge

spout™48 VRER BPbsBPIRe 1R af1F T EfEI ROl db? PmAargrd psith
whPErCatbhi €88 ¢hafl LU erﬁﬁ}g%zp%y‘gﬁé&aﬁQ%f he water

cartridge nmount 257 and the upper part 10 and/or
PrEPwedn - t Flee wwhalogi 3 1w wéieet opaddenftididbeverage

: i 1 forma fluid tight seal of sufficient

FaFeB e 200, 1R S STl A B e My e

ThéechdigprisRapy€Ehiee JDacoMENE e A OPEIEE | ALYt &00
the consunmer operates 15 the start/stop button 241.

mrABLBpRY af i nEeYC| B @Bt eeat t1RS stlpind  CHra rilie

Lt a }§%Q@f . r s
C?iﬁ%gﬂét%gﬁeiggdggﬁﬁgﬁe fgﬁﬁ%%g% H%é é%%ﬁ%%?%@%
cortcayning oni seans 1252,111?] mmagymdir@mcﬁaﬁ&uaml@:ek%e
.that .th tputs fromthe cartridge sensqr an (o] .
k0 5 S ey i ThO R A o0 I e g o S
paesedest t Hehi gper afo e Pkl s ofe the uree i MeAQL

are adjusted by the control processor. The discharge

iRiRtecd sirtenthauratidas |y commmetd 18 Fneure that
W%h% E@%?%eﬁésﬁg%ﬁ% g?é eaﬁrl te\%i}g:éﬁsozfs:e}% )C%{glrtéf%&i&e outlet
172 iduPhugethis stage.

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 carﬁridge holder 251 through the
conduit 262 via the inlet valve and the inlet piercer 253
into the inlet chamber 126 of the beverage cartridge 1.

Brewing and/or mixing and subsequent dispensing of the
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(iii) Brew Mxing 30 (iv) Purge WD 2004/ 064582
PCT/ GB2004/ 000265 62 In the pre-wet stage the
W@ a0b4dge 1 is charged with water fromthe WeCEGB2004/000265

storage tank 220 by neans ®8 the water punp 230. The
charging with water causes the beverage ingredients

200 in the filtration chanber 130 to be wetted. 5 The
chargi ng may take place at a "fast" flow rate of 600
mM/mn or a "slow flowrate of 325 m/mn. The slow
charging rate is particularly useful for cartridges

cont ai ni viscous |iquid beverage ingredients where
bFN@raEﬁgEEBWeHF§ PeYGrrecseAEC i 9| bnlbetdr eespByLE c2bOVe

w@@herEQe?gnég puTRRd BLr-2:Bhehst yﬁéUﬂ@vékggg;é%gtri e 1.

volune of water injected into the cartridg
sel e€hedats ponrgeecthprisaat eheoblbeirgagé pdoessuoised air

i ut,of . the cartridge outl et 22 during thi
HrelaRhe paleesEr BE Hrr Shio fntatns aoed rhF eirunrace
c2@0rtiageld soaknkOrthehwat €111 B¢esteEe dusi A¥sp&8sed and .

re-wet stage for a predeterm ned geriod of tinme.
tEtht?ﬁebe@-RéFbiha GhE2T 3D aKFRYY stapedispenkigmrether

pkher-ggse the X&flgu9§egggesgﬁ%ﬁa&&%@éﬁéef%ﬁ@éégﬁtely on

beverage i1 ngredi ents” 200 an 0 | nprove
cebavblenobft hbebbvevAgexiRyeswed¢i g @ahtoROfspakhagnajority
r articyl arly. used whe t he_beverage ingredients
o B R e B PR e P T Bov e tihe  LTEN rFSFTGRST o
unateept sbpasspikehiaughc éheal Caréss@ne dnifoRhdBbetdnt of
tEroduce the beverage fromthe beverage ingredients

8021ThBU¥gfper at ure of the water is 25 determ ned by

L0 SRk AGERRCL M E e O VLS e
204t by oaakaﬁﬂﬁgtbhehetaatl$tdgeb@eadn25@1.Vﬂter enters

e oAt haB0be?2PiRh (P61 SHAL' 88 "SRt el tne
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 are 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

advantageous where two or more beverage cartridges 1 are
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conduit 262 via the inlet valve and the inlet piercer
253 30 into the inlet chanber 126 of the beverage

W@ 00064882 1.  Brewi ng and/or m xi ng and subsepOEGB2004/000265
di spensi ng of the WD 2004/ 664582 PCT/ GB2004/ 000265 63
beverage fromthe beverage cartridge 1 is as described
above wth reference to the versions of the beverage
cartridge 1. The air purge conprises the bl ow ng of
pressurised air through the beverage preparation
machi ne and the beverage 5 cartridge 1 to ensure that

al |, beverage_is.dispensed and. _that | ow path |
uBPBaredorabty Tor o SoRRer N it P Peverdiele fotSetee
cartrpaggemdpese NOL s SONBEACEC] MRl ab el & wilk cessatidde to

of the brew m xing stage to allow for the mgjority of
fPRE £| GREPEECLNRAPCYHERFF oWt patFraThy el praveieouRtao

c99§£§8§éaébﬁl§$ﬂ>§t‘3ﬁéé‘d! PLET HRL 3 PEESSUREL O cartridge to

conmmencenent e air purge. Th nornal operation a
puséncanauakeéymgtiops ¢thecobebhe neevetdgdy Bperstnpga tthemory

tart/st but t 41. nce the, ti h
tRebn Lo Pt B TTRESE: e et L Sov Bt Tiadt (9 T7Paeeq, the
mB¥nepesENgithensand I tdgesc bohdesa 2l ddnel, nBdxdad [ wilk

removing and di sposing of the cartridge. .
carteiAgei vERY, be hel heked neo 20ahheye i (PRI EER Pererrge. In
tA8 QBEQQHEka{giéCEhQ “TJTEE hé‘{‘ééé%éé’é %8?013{&@ %%&‘@olate may,
cartridge automatically on opening the cartridge
thpidell251be 20iTheedel ever yhan nelse for 1 bevddadeso ushag

t machi ne 1l .and cartridges, 1 are typical
chefaBen 1 aialio8sctbhdt K prbiRditry Bt rragelate may
peegoBgdsnten noast sobf-0r oUNA £8id e 1besveerhd dd§ree of
120 seconds, preferably 10 to 20 seconds for

fenoéopapé bhe bevereges Mady 100MBERVRHRNS plf erablidges are

pggsgg e2§n86§§89§t{8§ éé%gmeggfanQthfizg .&@yigﬁéoto the
advant ageous conprTrse a nenory In operative

skobhiradi parkon. W ITh &é@icbohf otheroeessprmay 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.



10

15

20

25

30

1 sechdtRFEFT dBeChantsR T ¢ Resradgdr

that stores information on the type of beverage
di spensed by a user. The operating cycle of the

wor@hionss201 may t hen be 30 adjusted for the nBXI/GB2004/000265

cartridge 1. This is especi¢adl |y advantageous where
two or nore beverage cartridges 1 are WO 2004/ 064582
PCT/ GB2004/ 000265 64 used sequentially to forma
beverage. For exanple a coffee cartridge nay be

di spensed followed by a mlk cartridge to forma
cappucci no beverage. Alternatively a chocol ate

Cfg{iéidge could be used followed by a mlk cartridge

produce a creany hot chocol ate beverage. By using
a menory that stores information on the first
bever age di spensed, the _nmanner of di spensi ng t he

on machine

al t e(£6h { OcARHE £YEn@Ma OPLILRIM BRMETRGE: (JE5)t htha@kY &ipper

exanple the m |k dispensed for hot chocol ate may, 10
typiRztt y(25e) divtateableselaidive Heo Mk laythad rarthéhe
coffee. In additio 1 ' e r_ chaqcol at

may u%%e%i%%re%s%%l%? %&g %B\/\]Eér( %%\E/Jvegr}gtogj%% Efoegslgccelnél’?'hgm
degreiei @ thoampmer ofatthel beVietagmgdhmraoiiendtidwes part,
of cartridges are ossi bl e, ag'%j}oq%z(r)tati n araneters

as WY HeCHDIRDURCTHE Y T Bser T |QRprt is

addi {j Qlyed N1 MRMDEY TEYeb5ed di aldQwd heedmahidie
201 to predict' the type of beverage that a user

wi | | fymeixiie naeomp ol e mpen sel afvine eayse, (31§0)a apgrable to

predom nant Il){?dri nks one b.evecra e f(¥£e t hen .t.he
a

macht net tAn-HF ndRTE P e Wt el Feater (5 dmah dfperein

t he ot | dLamROnd; enesat e ided hat £ hese magebdy pe28 MDbeing
2004/ 064582 PCT/ GB2004/ 000265 65 Claims 1. A closure
mec YRR PHY EOPRYer ey hraepairedt gt Yrichiaiss) (Fobhe upper

COELSL oS 8 L Wi A58 A0S 0P Sper ond
pivotable about a second pivot (285), an end of the
first member (281) and a second end of the second
member (282) being pivotably connected together at a
third pivot (286) such that the clamping lever has
first and second positions of stability, wherein on
operation of the clamping lever to move the upper part
from the open position to the closed position the

clamping lever moves from the first to the second

position of stability.

A closure mechanism as claimed in 1, wherein the
clamping lever (280) comprises at least one hook member
(287) for engaging a detent (259) on the lower part
(255) .

A closure mechanism as claimed in claim 1 or claim 2,

wherein in the first position of stability the third
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upper part being noveable from an open position, in
whi ch the upper part is disengaged fromthe | owner

w@aorws/06458nd a cl osed position, in which the upper/GBaso/000265

is engaged with the |ower 6part, the closure nmechani sm
10 further conprising a clanping | ever (280) operable
to retain the upper part in the closed position,
wherein the clanping | ever conprises a first nenber
(281) being pivotably connected at a first pivot

(283) to the upper part (256) and a second nenber

(282);-havi fisr -V | e sabo and
pivé) (285%%62n1eﬁ%;o?p%hkirgFrgga%eﬁge? %%g%fﬁqgg%
secqgrd-remg ¢fhet He rsec di2d 3 ) memide se€288) (B@isNg ppivest abhints .

connected together at a third pivot (286) such that
the clanping lever has first and second positions of

St ahi Id1tosureh efeRin riaRkm? @ s0RekAMeaN 16f cihenthamhegein in

| ever to nove the upper part fromthe open position

to the cecsad posiitiion e stabadpiig th@véﬂ’llﬁfév@évpfﬂorfrﬂ%

t he 4fi Sijt | f bL.l .

A olast S chan it aacy By sy Ik g tng ol £izet
cl anf@isng leeverse(c28d) (Ra®pr ipdestapolieast. one hook

menber (287) for engaging a detent (259) on the | ower
part (255). 30 3. A closure nechanismas clained in

Claignch opfurel die®hdini sekeicn alifeihenf kNSt mPasSbid enagh 4,

stability the third WD 2004/ 064582 PCT/ GB2004/ 000265
66 pihereigde Iflastoridef ofsthsi datom digst dm Pepgest the

JO”AP d e Jly tar(t28(§)552 %]n&e‘&?l ds(e%i%ﬁh Rl }g‘é‘ \AEOII:%Sdatum
closure e hanlsn1a ained inC

i n Sitrke isecondhaes thirom ahesttaliedi Lywklre phluitr d 25y ot

(286) lies on a second side of a datumline joining

the first (283) and second (285) pivot points.

A closure mechanism as claimed in any preceding claim
wherein the first end of the second member (282) is

pivotally connected to the lower part (255).

A closure mechanism as claimed in any preceding claim
wherein the second member (282) comprises a reciprocal

member.

A closure mechanism as claimed in claim 7 wherein the
reciprocél member comprises a cylinder (282a), a stem
(282b) received in said cylindef and a resilient sleeve
(282¢c) for biasing said stem into an extended

configuration.

A closure mechanism as claimed in claim 8 wherein
movement of the clamping lever (280) from the first to
the second position of stability is accommodated by

deformation of the resilient sleeve (282c).
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5. A closure nechanismas clainmed in claim3 or claim
4, 10 wherein the first side of the datumline is

woeanmetsst he fixed |ower part (255) and the SPCDG®$2004/000265

side of the datum line iséfurthest fromthe fixed

| oner part (255). 6. A closure nechanismas clainmed in
any preceding claim 15 wherein the first end of the
second nmenber (282) is pivotally connected to the

| ower part (255). 7. A closure nechanismas clainmed in
any preceding claim wherein the second nenber (282)
conprises a reciprocal 20 nenber. 8. A closure
mechanismas clainmed in claim7 wherein the

1H€Ci Br @LaLuPBMREEHERIP | $£Sc Pa Lidd NHETar R 8§20 cedi i) efaim,

(282b) received in said cylinder and a resilient

sl eevhepgin2gie) fivet bhemherny ki thatehmmping akever

ext e : fLourati [ ;

ol ai R TAEE o PR, S R PR o e, siae
| evesf( 288) bétrremngbeptepstat ton Ifatiinsecond position

of stability is accommopdat ed by defornmation of the
resilient sleeve (282c). WD 2004/ 064582

lfCT(ngQQéﬁQQO%QéhaﬁfséoasAb?é@ﬁ@deiﬂ@&@@ bR @$ing claim,

clainmed in any preceding claim wherein the first
menbwheseinhehe| ahprping evecharbspr FQERT B SHED T EPTA
ext endi round a fr Sj 5 pf :
o A BPRER - nn, me. S14n “hide of AL ifY foreparat on
cl ai redhineany preceding claim wherein the clanping
mechani sm conpri ses two second nenbers, one on each
side of the beverage preparation 10 machine. 12. A

16l osyr eleﬁﬁbén&éahéﬁigﬂnaw?élémwyin@ra%ﬁﬁ%f@c@a@h@ claim,
wherein t

e closure nmechani smfurther conprises a
car t whdgeihotHer claserposedhdet seefurhel ovRIPHEFES ahd

cartridge holder interposed between the lower part and
the upper part and being rotatable relative to the

lower part and the upper part.

13. A closure mechanism as claimed in claim 12, wherein

rotation of the upper part towards the lower part
causes the upper part to engage the cartridge holder
and to move the cartridge holder into contact with the
lower part and at the same time to cause, in use, inlet
piercing means and the outlet piercing means provided
in the lower part to pierce a cartridge received in the

cartridge holder.

14. A closure mechanism for a beverage preparation machine

(201) comprising a lower part (255) and an upper part
(256) , the upper part and lower part being movable
relative to one another from an open position in which

a beverage cartridge (1) can be received in the closure
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15 the upper part and being rotatable relative to the

| ower part and the upper part. 13. A closure nmechani sm
w@3g00aloeds8ed i n claim 12, wherein rotation of POEGBPEa000265

part towards the | ower part820 causes the upper part

to engage the cartridge holder and to nove the

cartridge holder into contact wwth the |ower part and

at the sanme tine to cause, in use, inlet piercing

means and the outlet piercing nmeans provided in the

| ower part to pierce a cartridge received in the 25

cartridge holder. 14._ A cl.osure nmechanismfor a

bevelaGe Pl 8Barati SnChaTRT B 1283} tRnBrishngha Poverage

part c§265) 3g8di anFURREI y PREta i kP Det EEL UPRET uPBEL part

and | ower part being novable 30 relative to one

anot B¢ 1PYATraRatpenvpeLein ol i Fhehttpsed bevetiage the

S04 beaEEs PR GnaT o toEe | Re e RaErEEE oy 2na @
cl oskdtposi tunfiaca vhi thetbevdeyves agert chdde i dgeot Snear a

fixedly retained between the u pg$ gart and | ower ,
par t SShEFePh FRCt RBVET 38R dCHosT 11N tReSXLroshreompressive

mechapiea 6ongagheed £QRnSHHGace (11) and a 5 bottom
surface of the beverage cartridge at or near a centre

of the beverage cartridge to exert a conpressive

orc reat 0 . A ¢l osure mechani.sm as
1o R o RL R 2ATRR S ATau e L SR T TECHER & ene
exertsoaurconpeessnvenf oxeer ofa @b BEss1HanfdBON ol bgreater
A closure nmechanismas clained in claim14 wherein the

cl ostr@™ meEt¥ni sm exerts a conpressive force of 15

approxi mately 200N. 17. A cl osure nechani sm as cl ai ned

in any of clains 14 to 16 wherein the closure
leechantteseoat metsanhsupperabsimed in claim 14 wherein the

closure mechanism exerts a compressive force of

approximately 200N.

17. A closure mechanism as claimed in any of claims 14 to
16 wherein the closure mechanism contacts an uppermost

surface of the beverage cartridge.

18. A closure mechanism as claimed in any of claims 14 to
17 wherein the closure mechanism in addition contacts a

peripheral flange (35) of the beverage cartridge.

19. A closure mechanism as claimed in any of claims 14 to
18 further comprising a resilient member which contacts
at least a part of the top surface (11) of the beverage

cartridge

20. A closure mechanism as claimed in claim 19 wherein the

resilient member is a sprung member.
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surface of the beverage cartridge. 20 18. A closure
mechanismas clainmed in any of clains 14 to 17

woh@aab4582 he cl osure nechani smin additi on conPE/GB2@4/000265

peri pheral flange (35) of the beverage cartridge. 25
19. A closure nechanismas clained in any of clains 14
to 18 further conprising a resilient nmenber which
contacts at least a part of the top surface (11) of
the beverage cartridge 30 20. A closure nechani sm as
claimed in claim19 wherein the resilient nenber is a
sprung menber. WD 2004/ 064582 PCT/ GB2004/ 000265 69
21. A closure nechanismas clainmed in claim20 wherein

2the ASprYBGr&ERBEhahSs@ ¥k el HPna NOOVW(31R) 2 0 Swdre M the
closure nmechanismas clained in any of clains 14 to
21 WHRFEN®E TRECEBWEF Paric(RBB)wE i 6852} rai sed
portion (254a) which contacts a central portion of the
bottom surface of the beverage cartridge. 10 23. A
2el. oshr elarchannsohasi shad sedl a imadyiofacy abfrsclldin® 14 to

22 wherein the | owe art is fixed and the upper part
s 1 OLalABTEIRetaT] YRUED PREC| boer) fOPTT TN t her hire

posi bbeRibR (P648) OSRICROSHAE /P s 1D @dnt AT @SHEfon of the
mechani smas clainmed claim23 further conprising a

car t ppHgemndunfa¢es57f the cpprerrudctaeeniddde | ower

part and the upper part and being rotatable relative

to the lower part and the upper part for receiving,
2BN uBeclbBerbevechgeicarisi digimed 29.ay cddOStI®&ims 14 to
mechani sm for a beverage preparation pachine

201
conpf £ sVHETE T kBa 1o%ef Part {255)%cdrifppehe (‘b%?%r part
(256) srpbahabbeer Lokl Vot 0o 8 | DYREr AR EL 3AELR the open

position to the closed position.

24. A closure mechanism as claimed claim 23 further
comprising a cartridge mount (257) interposed between
the lower part and the upper part and being rotatable
relative to the lower part and the upper part for

recelving, in use, the beverage cartridge.

25. A closure mechanism for a beverage preparation machine
(201) comprising a fixed lower part (255), an upper
part (256) rotatable relative to the lower part and a
cartridge holder (257) interposed between the lower
part and the upper part and being rotatable relative to
the lower part and the upper part, wherein the lower
part comprises inlet pilercing means (253) and outlet
piercing means (254) for forming, respectively, an
inlet and an outlet, in use, in a cartridge (1)
received in the cartridge holder, wherein rotation of

the upper part towards the lower part causes the upper
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cartridge hol der (257) interposed between the | ower 25
part and the upper part and being rotatable relative

WO 2004064582 ower part and the upper part, wherei PCT/B82004/000265
| ower part conprises inletiopiercing neans (253) and
outlet piercing nmeans (254) for formng,
respectively, an inlet and an outlet, in use, in a
cartridge (1) 30 received in the cartridge hol der,
wherein rotation of the upper part towards the | ower
part causes the upper WO 2004/064582 PCT/GBZOO4/000265

part, to en e e cartrid ol.d and. to nove t
cart??]a%et%oe?lg% qbe ccc?rﬁté‘ilt ?}?]tq%et 1%t D Dt
at thertsermgd lmd@f GRS, cdrit d48e wilthe dHY atowRire gﬂdrﬂﬁ and
means and the out|et piercing neans to pierce a

car t3§ dgfes rries viehng i+ Q eauss t ritdgeeholtde ird@t piercing
cl oshre, M A il L LAl M2 pharald, the

upper part IS nove ween dan open
posi¢axﬂridgermﬁmnnmaq;xn(nhdluahprmdgdihmkdﬁﬁJﬁ dge 10
hol der and a cl osed position in which the cartridge
hol der is in contact with the |ower part. 27. A

2€] O @] TRERANSIRAS fl &I TR d ihel] ’IMNAG W &Lihdrtin the
the open position the upper part (256) is orientated
15 SipReAmaE | SBWrtMScanqwﬁabZ@ et e aTe drasipsm

cl O?%ﬂﬁd@ ége%ﬁ’lq{lg paﬂ?ﬂl(%g-gg\@ef i %tatgjt%g:&dge

p05| |on t'he uppe 1S orien
horlhmﬁﬂeﬁlandZH)desa@(ﬁaxmnubnnmﬂumﬁxmh1xheﬂdanﬁaidgé

any ains 25 to ei.n the cartridge hol der
(A R e £ttt & A F0 G B GR Aty a
cartridge. 25 30. A closure nmechanismas clained in

claim?29 wherein the recess (290) conprises an
27 rr dgtlagune (mEharfigm as claimed in claim 26 wherein in

the open position the upper part (256) is orientated

substantially vertically.

28. A closure mechanism as claimed in claim 26 or claim 27
wherein in the closed posgition the upper part (256) is

orientated horizontally.

29. A closure mechanism as claimed in any of claims 25 to
28, wherein the cartridge holder (257) comprises a

recess (290) for receiving a cartridge.

30. A closure mechanism as claimed in claim 29 wherein the
recess (290) comprises an irregularity (291) for
preventing rotation of a cartridge received in the

recess.

31. A closure mechanism as claimed in any of claims 25 to

30 wherein the cartridge holder (257) is biased
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preventing rotation of a cartridge received in the
recess. 30 31. A closure nechanismas clained in any

wobtoogloedsss 25 to 30 wherein the cartridge hol BeT/GB8284)00265

I's biased WO 2004/ 064582 PCT/ GB2004/ 000265 71

relative to the fixed |ower part (256) such that in an
open position with the upper part disengaged fromthe

| oner part and the cartridge holder, the cartridge

hol der is disengaged fromthe |Iower part. 5 32. A

cl osure nmechanismas clained in claim31 wherein, in

t he AASI.L i t r+t I | der= A2 i ;

di se%%kelg% rgoém the Elh%eg? lp?lwg(r}gi%ﬁg% rred(?ﬁ:’sé) ( %Qf)h Z:rl?g tt re "
out |agerpiperci thigormeaintsh (2484 Juppkd IBrtAddeseicgged from the

ti hi 201) f ring a. beverage
P o H T G 1% G G e e drage
| ngredi R si £ M d i@ fddnteHRl alkidid pagiement (253)

for formng an inlet, in use, in a 15 cartridge (1)
received in the beverage preparation machine (201)

32’ind 7@ csl%csq{l% Qrileeél&iﬂgsrr?laesn%ltaigi%%)inf %rlaif orBT 0 g%gin, in
i"dge, in

outlet,; " 1n use, insald cartr characteri seé
t hattHeheofdrr losaind cecarick pisetaiidge elodment S(26253,is

254) are forned. as a.single renovabhle 20 unit. 34. A
bev&%%ﬂ?ﬁr%ﬁ?%%%c‘%% PAGFF RS Sgod 253) and the
cl aidi B33 d Witdesi epmds n@sa)fi xed | ower part (255)

and an uppér part (256) rotatable relative to the

| ower 25 part, the upper part being noveabl e from an

P RN o B B MRSl 351 e, 59009050, o

and leverage from a cartridge (1) containing one or more
beverage ingredients comprising a first piercing
element (253) for forming an inlet, in use, in a
cartridge (1) received in the beverage preparation
machine (201) and a second piercing element (254) for
forming an outlet, in use, in said cartridge,
characterised in that the first and second piercing

elements (253, 254) are formed as a single removable

unit.

34. A beverage preparation machine (201) as claimed in

claim 33 further comprising a fixed lower part (255)
and an upper part (256) rotatable relative to the lower
part, the upper part being moveable from an open
position, in which the upper part is disengaged from
the lower part for receiving a cartridge (1), and a
closed position, in which the upper part is engaged
with the lower part, wherein the removable unit is

mounted, in use, in the fixed lower part.



cl osed position, in which the upper part is engaged

wth the | ower part, wherein the renovable unit is 30
wonwaneds2 i n use, in the fixed | ower part. WD PCT/GB2004/000265

2004/ 064582 PCT/ GB2004/ 000285 72 35. A beverage

preparati on machine (201) as clained in claim33 or

claim34 wherein the inlet piercer (253) and outl et

piercer (254) are orientated vertically and paralle

to one another. 5 36. A beverage preparation machi ne

as clainmed in any of clainms 33 to 35 wherein the

i nl ' er_ ( L __outl et. piercen (254), are e
35 ot AT e Bt o el AR) PO AR

claim 33 or claim 34 wherein the inlet piercer (253)

and outlet piercer (254) are orientated vertically and

parallel to one another.

36. A beverage preparation machine as claimed in any of
claims 33 to 35 wherein the inlet piercer (253) and

outlet piercer (254) are made of plastics materials.



