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constituents from the ground coffee to produce the coffee
beverage. Typically, such machines operate at a pressure of
20 greater than 6 x 10° Pa. The preparation machines of the type
descrlbed have to date been relatively expensive since
components of the machlne, ‘such as the water pumps and
_seals, must be able to withstand the high pressures.
In WO01/58786 there is descrlbed a cartridge for the _
25 preparatlon of beverages which operates at a pressure '
' generally 1n the range 0.7 to 2.0 X 10° Pa. However, the
cartrldge is designed for use in a beverage preparatlon
: machine for the commercial or industrial market and is
relatively expensive. 1In addition, the beverage filter
30 cartridge holder of_W001/53786 comprises inlet and outlet

probes which pierce, in use, a beverage cartridge. The inlet
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30 cartridge hol der of W01/ 58786 conprises inlet and

outl et probes which pierce, in use, a beverage
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PCT/ GB2004/ 000265 2 and outl et probes are carried by

a platen which is permanently nounted by means of a

ball joint to a pneumatic cylinder. The inlet and

outl et probes are difficult to access and hence
difficult.to maintain and, in particular, 5 clean.
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dispense cycle. Separately or in addition it is desirablé _ |

20 .that the machine be straightforward to maintain.
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‘Accordingly, the present inﬁention.provides é closure
mechanism for a beverage preparation machine-éompfising a
fixed lower part and an upper part rdtatabie rélative-to the
lower part, the upper part being moveable from an 6pen |
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 position, 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



is engaged with the | ower part, the closure nechani sm
further conprising a clanping | ever operable to retain

t WO 20018é¥82 part in the cl osed position, wher @GT/GH804/000265
cl anpi ng 30 | ever conprises & first nenber being _
pi votably connected at a first pivot to the uypper

part and a second nenber having a WO 2004/ 064582

PCT/ GB2004/ 000265 3 first end pivotabl e about a

second pivot, an -end of the first nenber and a

second end of the second nember bei ng pivotably
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‘the Se%’ %eraggy, 1n the first position of stability the
third prOt lies on a first side of a datum line joining the
first and second pivot points. In .the éecond position of

20 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.

25 | Preferably the first end of the second member is

| pivotally connected to the lower part. The second membexr may
comprise“é reciprocal member. The reciprocal member
preferably cdmprises a cylinder, a.stem received in said
cylinder and a resilient sleeve for biasing said stem into

30 an extended configuration. Movement of the clamping lever



pi votally connected to the | ower part. The second
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Thi s reduces the chances of the consuner. ..
the cartrldge holder Rellable and accurate p051thn1ng of

the beverage cartridge is assured by méans_of_the cartridge
20 mount. Further, the cartridge mount.automaticélly diéengagés
the beverage cartridge from the inlet and outlet piercers on
'opening. This greatly increases the ease 6f-remova1 of the
cartridge and ensures that the inlet and outlet piercers are
below the level of the cartrldge mount when a consumer
25 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
30 movablé relative to 6pe another from an open position in

which a beverage cartridge can be received in the closure



injuring thensel ves. The present invention also
provi de cl osure nechanism for a beverage
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upper part, the upper part and | ower part being 30 -
novabl e relative to one another from an open position
in which a beverage cartridge can be received in the
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Preferably, the closure rrechan tion
a peFEpRRTal Thigngeseres rtélabeveeaglete:a'raﬂr ddgensions of

adﬁaﬁbagbways and apertures in the cartridge are fixed and
unable to change during_preesurisation of the cartridge.

Tpe closure mechanism may exert a compressive force of

20 greater than 130N.

Preferably, the closure mechaniem exerts a compressive'
force of approximately 200N,
Preferably, the closure mechanism in addition contacts'

a per1phera1 flange of the beverage cartrldge In addition,

25 the closure mechanism may contact an uppermost surface of

30

‘the beverage cartridge;

Preferably, the closure mechanlsm 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;



25 the closure nmechani sm may contact an upper nost

surface of the beverage cartridge. Preferably, the
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menber which contacts at |ea%t a part of the top

surface of the beverage cartridge. The resilient

menber 30 maybe a sprung nenber. Preferably, the

sprung nmenber is.a view ng wi ndow. WO 2004/ 064582

PCT/ GB2004/ 000265 6 Preferably, the | ower. part may-
conprise a rai ied gorti on which contacts a central
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means fThe'b&éﬂbﬂg,inféﬁﬂﬂaﬁthYBbypréﬂldéﬂ'ﬁtcﬂéﬁbfg1mechanism

outlet, .in use, in a cartridge . :
Eog d beveragk preparation mgchlne comprising a fixed lower

m

part, an upper pa:t rotatable relative to the lower part and
a cartridge holder interposed between the lower part and the

20 upper part and being rotatable relative td ﬁhe iower part
and the upper part, wherein the iower 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

.25 upper .part towards the lower part causes the upper-éarﬁ-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, the inlet piercing means and the outlet
piercing means to pierce a cartridge received in the

30 cartridge holder.



received in the cartridge hol der, wherein rotation of

the 25 upper part towards the Iomer part causes the
upPer0YAE1583 0 :engage the cartridge hol der an@CT(G5Ba@00265 -
the cartridge holder into cdntact with the |ower part

and at- the sane tine to cause, in use, the inlet

pi erci ng neans and the outlet piercing neans to

pierce a cartridge received in the 30 cartridge

hol der. WD 2004/ 064582 PCT/ GB2004/ 000265 The cl osure
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Preferably, in the open position the upper part is

20 orientated substantially vertically. This allows for

1mproved access to the cartridge mount for ease of 1nsert1ng 
and w1thdraw1ng the cartrldge In the closed p051t10n the
upper  part ig ‘orientated horlzontally

Preferably, the cartridge holder comprises a recess for

25 receiving'a cartridge. The recess may comprise an

30 -

1rregular1ty for preventlng rotatlon of a cartrldge received
in the recess

Preferably, the cartridge holder is biased relative to
the fixed lower part such that in an open poeition with the
upper part disengaged from the lower part and the-cart:ri.dge

holder, the cartridge holder is disengaged from the lower



25 receiving a cartridge. The recess may conprise an
irregularity for preventing rotation of a cartridge
r et Y0438 t he recess. Pr efer ably, the cart rHQIgeB2004/000265
hol der is biased relative to 8 the fixed |lower part -
such that in an open position with the 30 upper part-
di sengaged fromthe |lower part and the cartridge .

- hol der, the cartridge holder is disengaged fromthe -
| ower WO 2004/ 064582 PCT/ GB2004/ 000265 8 part. In
addltlon in the open position, the cartridge holder
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Preferably, the beverage bPreparation machine further
comprises a fixed lower part and an upper- part rotatable
relative to the lower part, the upper part belng moveable

20 from an open position, in which the upper part is dlsengaged '
from the lower part for receiving a cartridge, and a closed
position, in which the upper part is engaged w1th the lower
part, wherein the removable unlt is mounted, 1n use, in the
fixed lower part.

25 Preferably, the inlet piercer and outlet biercer 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

30 used herein is meant any package, container, sachet or

receptacle which contains one or more beverage ingredients



fixed |ower part. 25 Preferably, the inlet piercer and
outlet: piercer are orientated vertically and

paWQFP‘Er" %82 one another. Preferabl y, the inl &CT/GB2004/000265

pi ercer and outl et piercer are nade of pl astics
materials. It will be understood that by the term
"cartridge" as 30 used herein is neant any package,
cont ai ner, sachet or receptacle which contains one or
nore beverage i ngredi ents WO 2004/ 064582

PC%G@%OOM 0002215 n_the mariner described. The

carty rdge™ ey h&escgiaed sshe cargrides wawediebirégidhesemi-
canﬁghdgerfﬂleﬂs:ﬂevm{h the present invention may -

cont a| n ne_or, nore heverage ingredients suitable for

t he FOF Meti T 9ge SoBeiRa atjéhpEbelupreseTite ibsest Age may
pr @dnthli‘myneb&nr ﬁrﬂl’reeﬁém e Q06,04 S es% tta%i‘ﬁ] for the

#h%col ate or 1;al $ - based beverage i1 nclu

“6EVet Ty RyrEUPERTS RERPucke pﬁvméfree@rageopndduct may

| edk; bAsedeaimdlieqQubd Jf] ra dients
mpllieqUbfle dh&JIGER! ages,, g d&wfg afd 510 odalry_

r
in olugle or _sol ubl e. anmpl.es inc Foas?

gr oun% &g éHFl’t‘%’aflg Fover ethe hevsirage anQre&mrmS may

I i bai nowdéiedqageduh@yeiége% agd Jgte
§88aqd L the ol | owin descri <t93|90nl(r:1‘:L gat eElthe bevepr&ge
é PHWEES BRY BEUIRSARLE GF I$°b@>1{%edE@cemnbermrurtmaude

ot heotc mirounls 90seds 0268 S SEHLES 0L oo e
I Ny | ‘u
equugv%1 gln’t lghB‘art“a ~freed hgEpsRgRR ansl coheentvatéd fruit

calitlxq:echg,e (or ot her conponents) in its nornal

orientat] nsertion into a beverage preparation
machi nzf a%g‘ sg%% Wt dFeSpinkion the deowa, “fppe20 and

exahpies;” |andFegu1ea14endmw@a1tbéblls¥d toUBQEE ﬁ%‘q:he
to rel ative i ons

| 15nLg§§§tlo fﬁ?ﬁééeﬁfeCtl F%ﬁ wes e the épvemﬁ;on The
Ca¢Q¢Wﬂjg@PPEn”admﬁtWKHWerPhEnd equivalents should be
understood to refer to the cartridge (or other components)
in its normal orientation for 1nsertlon into a beverage
preparetion machine and subsequent dispensing as shown, for
2Q example, in Figure 4. In particular, “upper” and “lower”
referd ;espectively, to relative positions nearer or further
- from a top surface 11 of the cartridge. In'addition, the |
terms “inner” and “outer” and equivalents will be used to
describe the relational positioning of features of the
- 25 invention, The terms “inner” and “outexr” and equlvalents.
should be understood to refer to relative positions 1n the
cartridge (or other components) being, respectively, nearer
or further from a centre or major axis X of the cartrldge 1

(or other component) .



terms "inner" and "outer"” and equivalents will be used

to describe the relational positioning of features.of -
t hYOM04/44¢38% ¢t j on. The terns “jnner" and " out ePCT4R3004/000265
equi val ents shoul d be underdfood to refer to relative
positions in the cartridge (or other conponents)

bei ng, respectively, nearer or further froma centre

or major axis X of the cartridge 1 (or other

conponent). WD 2004/ 064582 PCT/ GB2004/ 000265 10

Enbodi nents of the pr esent invention will now be

descr i befMPimeaysopt SOEBrESERE yinvgntH opebet bW s

t he ge36EBRAN YN Gadl S8V Gsp1eNoWll, CNyidH YUEErdnds o the -
cross-sectional drawi ng of an outer nenber 5 of first

and 2SeeBRRMETSo ArAEhPes ofinc #PiFRége for use with

t he. presﬁ&guﬂéTﬁeHE|Qﬁoséad&%ﬁgogalSdfbﬁﬁﬂ%ﬁ%fsgﬁtéﬂﬁgﬁ member
dr awi ng detail of _the outer nenber of Figure 1

Sho®fn l‘-a?it |%ﬁ&F9n@|?‘@P@é@9nE9l Pharataidast %Wélléﬂﬁ with

10 Eh@UpLeskrlts idvehessn sectional drawi ng of a detail.
of the outer nenber of Figure 1 showng a slot;

Fi gure 4F1SU%E Per&pRctiRAs -FeERiPRaM WQOPft%ed?ﬁﬁjér of

menbge Oltddt HeBel; of | Wi O 1l §h9wa§‘# Sd?ﬁ‘ih’w!?dl’? ecﬂrected .
from above of the outer 15 nenber Figure-11n an -

i nvEY L ERAGYS N EXEPBR1ION gure 6 is a plan view from

1above of ridigreOUt 86 HEERYs-s@btELAAL edzgaw1%|ggHEea adtaia of
cross-sectional drawin a‘?lt of an inner nenmber of the - -

fir5hecATd MemPest Of HiFurgge; SPOWERG i £18%is. a

per erectmvgm\é awikr grpapee talet Heel QM aBBIRESE Ofhe outer:
Figure 7; yre 9 is a perspect|ve vi ew from above of -

t he™PHRRY o ot Figure 7 in an inverted

orientatFifure 5 is a perspective view from above of the outer

15 member of Figure 1 in an inverted orlentation;
Flgure 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;
20 : Figure B 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 drientatidn;' _
Figure 10 is a plan view from above of the inner member
25 of Figure 7; | _ .
Figure 11 is a cross-sectional drawing of the firSt.
embodiment of cartridge in an assembled condition; |
Figure 12 is a cross-sectional drawing of an inner
member of the second embodiment of cartridge;
30 Figure 13 is a cross-sectional drawing of a detail of

the inner member of Figure 12 showing an aperture;



Figure 10 is a plan view from above of the inner

menber 25 of Figure 7; Figure 11 is a cross-sectional
drMﬁ"@"’gﬁf‘“{zhe first enbodi ment of cartridge PCI/GB2004/000265
assembl ed. condition; Figuréll2 is a cross-sectional

draw ng of an inner nenber of the second enbodi nent of
cartridge; 30 Figure 13 is a cross-sectional draw ng

of a detail of the inner nmenber of Figure 12 show ng

an aperture; W) 2004/ 064582 PCT/ GB2004/ 000265 11

Figure 14.is a perspective view from above of the o
i nner hhE® dft EPgRrReTSPetiyar eiew firomg abeve peftthes inner
vi ewefivem etb@iguet ihe i nner nmenber of Figure 12 in

an inverted orientation; 5 Figure 16 is another

cr oss- sectIHfalt2dr &vk RETIPECkaVe| Yikey frombebouvé &F guiree inner

12; mEinget exfl Figara €F 055-5£4khapal | anot her
@et ail . the | nrﬁe.r menber of Fi gu? g&?ghggg\%gﬁg an air

0 :
°nl et; 10 Gurté 18 #Rotherr 6¥osseredtdombldigavigg off the

t heisrepnsemFbedi FERfiroficartridge in an assenbl ed
- condition, Figure 19 is cross-sectional drawi ng of an
out er rre‘ﬂ‘t%lrfe of thid Fraf@-PsaEionantsisdivipgt of cdnother

car etalife dfotheSennés henlta® BECSERAI-d RYCRLELONNG 13, s
. Fi gur £ 20 is a cross-sectional d%’jljv]\i ng o?hg“g]%%aalsrf il
“the ou.?te’r menber of Figure 19 showi ng an inwardly

1di rect ecFiguylei ndrigad ds@nNskePodd19WrSwida! .

i ew froma ove of the outer msn%er o?wF%%u(?%q'l}gJ'; as%ﬁond

 Fi TSR g pEISPedasy ény pR\PITTLaBoven@tt tdrer

outer rrnbee Db f§ WHckslBecki G RawhfgPoPelIREG:Y fember

Vi eg\éfghomdaboge of the outer’ ' _
ird and fourth embodiments of cartridge for use with

the present invention; |
}5 - 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 Figpre 19;
20 . Eigure 22 is a perspective view from above of the outer
member of Figure 19; |
} Figure 23 is a perspective view from above of the outer
member of Figure 19 in an inverted orientation;’ |
_ Figure 24 is a cross-sectional drawing of an inner
25 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

30 rim;



menber of Figure 19 in an inverted orientation; Figure

24 is a cross-sectional drawing of an inner .25 .
mefRp004P6488e t hird embodi nent of cartridge; FPCRIGBR0GP00265
is a plan view from above of ®he inner menber of - . .
Figure 24; Figure 26 is a cross-sectional drawing of a
detail of the inner nenber of Figure 24 showi ng an

. in-turned upper 3.0 rim WO 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 PEIEFecli VB ¥iRATIPEEH ¥B VWL toReabAYiRrof the inner

menhenb&f 4 FuRrd424n an inverted orientation; 5 -
Figure 29 is a cross-sectional drawing of the third

enbodi meRtIWHE @& £Fi YRETIRESH LU SEIRN dromoAlPYE oof the inner

Fi gheRbSP 355 M otk-8SSs SRR Ale & 13 Bk aR Dok NNET -
member of the fourth enbodinent of cartridge.; Figure
31 is a PIEIFR@wWierameassveestional idneingenbethe third

of * ehb@aIferR0ofFart£i B 1% AnPLESRRAHL BoklieW &t om
above of the inner nenber of Figure 30, Figure 313. is
a per speCtIURE PPehPf? dihoBSorPechionae drawdng afnreringler

Fi gHe@b&P dfn t3R EBYLFK QehRBl RBLETL O a2 1BLEYr e 34 i's |
a cross-sectional drawing of the fourth embodi nent of
cartri dgetTHrearlass et e ¥aadi f¥om;abovgupd Be|inner member
1br obt " pafsReclhi;ve view of a beverage preparation . .
machi ne according, to the present invention; Figure 36
Cis a frdmIYEr Spett i ¥ LFSRRCELVE HelathdrrReabpve Pt the inner
Fi gueebeb of Figareagd s i dge head in an open posi tion;
Figure 37. is a_rear perspective view of the machine.of
Fi gure 359 tnh3dond %mpsﬁmtw%d”fw feray ppgve of the inner

member of Figure 30 in an inverted orientation;

15 Figure 34 is a cross;sectional drawing of the fourth.
embodiment of cartridge in an assembléd'condition;

' Figufe 35 is a front perspective view of a beverage
preparation machine acéording to the present invention;
Figure 36 is a front. perspective view of the machiné'of
20 Figure 35 with a cartridge head in an'open.posiﬁion;
" Figure 37 is a rear perspective'view of the méchine.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;

25 Figure 39 is a perspective view of. the cartridge heéd
of the machine of Figure 35 with some parts omitted for
clarity; | ' '

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

30 clarity;



Figure 38 is another rear perspective view of the

machi ne of Figure 35 with sonme parts omtted for '
cl WOP4p/06458% Fi gure 39 is a perspective view BET/GBRS4/000265
cartridge head of the machine.of Figure 35 with sone

parts omtted for clarity; Figure 40 is another
perspective view of the cartridge head of the machine

-of Figure 35 with some parts omtted for 30 clarity;

WD 2004/ 064582 PCT/ GB2004/ 000265 13 Figure 41 is a
cross-sectional view of the cartridge head in a o
cl osed PoSP¥foht iE guFsca-sertioppdsvieecifi ahal caremidge

of Ha garhrifasss headeigyan open position; 5 Figure

43 is a_schematic layout of the machine of Figure 35;

Fi gure ZAguBRdtA4iF & ersesranitiionhdyvikw of ther sartanitige

seqn@ ¢denr&&HY
Figure 35;.n and

JsliPiogeans for the machine of
O Figure 45 is a plan view of a

bever agEigrre i3 pifegeAchematrive dayont cofiprliesimaghne of -
barggegee A§; shown in Figure 11, the cartridge 1 of the

present invention generally conprises an outer nenber
2,

an i Ahgure 18 ef4 aned axheaat bat mymutEhefofiixst and

MergaRbnd, c&ﬁ@%ec‘mgﬁogmﬁégﬁl FNALE @ Ali5.285 61 exde 35;

to foarmthe cartridge 1
co

d21, an t n e_f th.linki .
heinl g?é%éi ‘lt%%{%hg gﬁ?’l‘ gﬁgﬁggaﬁdﬁ%%%%zgf LAK sent.

has an 1 nterror 1 or
ining one or nore beverage ingredients, an inlet "

pass

t higY§RtE P2 GoMREdisdrg120barpedei.nl et 3. 21 and out | et
122 are initially sealed by the lamnate. 5 and are
opened in _use by Eiercing.or cutting of the |amnate

5. The B2vhorge i

d9rpatit i $hgeranexidge dpafi the present

i nHﬁbgﬁ@iéﬁiéHHﬂ?a@iyb§$M5¥¥ées an outer member 2, an inner

15 member 3 and a laminate 5. The outer member 2, inner mémber

20

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

25

30

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 ihclﬁded
in the cartridge 1, such as a filter 4, as will be descfibed
further“bélbwf | . |
A first version of cartridge 1 which will be described
for background purposes is shown in Figures 1l to 11. The
first version of the cartridge 1 is particularly designed

for use in dispensing filtered products such as roast and



the outer nenber 2, inner nenber 3 and |lam nate 5 as

25 _discussed bel ow. O her conponents nmay optionally be

i nYOILPHBA the cartri dge 1, such as a filt ePCF/GB3&04/000265
will be described further b&fow. A first version of
cartridge 1 which will be described for background
purposes is shown in Figures 1 to 11. The 30 first
version of the cartridge 1 is particularly designed

for use in dispensing filtered products such as roast
and._ VO 004/ 64582 PCI/ GB2004/ 000265 = 14 ground coffee
or 95&3F° Vv et heR- \HAWEVER  ofhiharersaprns pgehe

and:atfrtenagben Hxﬁ{&ﬂrﬁnﬁtﬂéﬁ&%ﬁ&i@n}aeh@ﬂ‘érm BR1oWSREy be
with ot her. products such as chocol ate, coffee, tea,

swetishatsh Pabheh AFOUEES\BHEN R§s Charell i €offee, tea,

beveiergenerb, féaianed Bldkoudiddst hyb&%llé%@%QSaes, -
$au es and._desserts. , As can be seen from Figure 5]

SHAPR Chilpe TRiFhEU1ces 1 SRGENSS | SSapseer andydesserts.

circul amnsotafli s -seapedom kimihe s, dipEedRlrah tsﬂg.pe of the
cartri dgggl bej ng si %nl ficantly great er than .it

hei GHtX *ASfmf ot ® BERETR! b%s%Je‘éc‘{]ﬁFoaﬁhdHfé‘%ﬁ’FﬂewéFh the

tfuﬂiﬂﬁeﬂukebfmﬁﬁb%br@§1§§@W!1Bé&nﬁ'QH§§&@10£HU@&C§EE¥ter than
t he ov ral di anet er of the outer nenmber

+/ 61im Sﬁ&LFhe’* GUSFaPt et IRSSeS $BTRMAIBRRe PepFEal of the

16 heoutelrutembér tde sheaht LH d@ﬁglilré/\ﬁenT?ﬁﬁ@é‘ltlye@h'es ovlrfll
m 20% The uterﬁgﬁn‘oer gener.al l&%; conprises a
r

boW-2ERESEACT 157 IRMEET 1BSTRRY g 18 ¢r b bR arfm andunkhe

13 ov@raumsaellgmp 1]sllsaiﬂﬂ ;@.‘Jhuﬁ).p@?p@@&i the vB1@me of the
smal l er at the top

di anme V?kt fo‘?
11 FShpara 1 0meth GPATBIEY 44 ha BhteR- 12,
resul ti m‘gefdmm:a ridmbei g @énézhﬁl@rnea 1él@el la %%w@ssﬁgﬁ‘ed
lgra\hﬁﬁez omthea %Iuosg 11 to i}l e op enlbottom
8 AARUISA WEFY 3‘5l 3 884 bt tomipped top 11
t ogetchen dpén @ta;om_ D.ECe'D'maodiEa_rdea\erngf athe hktleirOfeber 2 is
A weJlQWr' QWI‘?& X:o?:' Eﬁcégrgpac.: eld rtl_dr k:ﬁe dfa{(rrtte re]ff:l %@ %ﬁelgottom
12, resulting from a flaring of the annular wall 13 as one |
traverses from the closed top 11 to the open bottom 12. The
20 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
25 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
30 lower face 31. The diameter of the first, second and third

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



provided in the closed top 11 centred on the major

ax more clearly shown in Figure 2, the
cyIW%H’PI‘/&“A?SZexteny on 25 18 conprises a steppetCT/GB2004/000265
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- conica

in shape and is inwardly tapered. The third portion

21 is another right circular cylinder and is closed

off by a 30 | ower face 31. The dianeter of the first,
secsh%mﬁﬁ%lr 195 Fhe Porindgiced, exrengipm 18| ﬁe¢e¢@msalalsy one

deceeasesssdFrohhake 1ty WO 20044064532 c
POTT oot 000 Ench S e £d ag Witked fover fage 31 of the

ext ENLL OFF 198185 ARER 48 ond genemAdilyed onacnmarﬂe ghoplder.
11 8o 1§efc9ﬂ'n{éﬁegn|%rcflqgﬁr%éapfe)&:'e%91g¥ml Qdﬂ: 3@ gunctlon

extension 18. A general'ly horizontal shoul
or REHYSFF (1€ E§FPRAracaithéxd eperorpres 24t atlﬂeZ} unction

5 betm%t&&wseepﬁdeﬁ&dahbfgh&ﬂ A3 gQI g&f’rﬁgé 1 he

outwardly extendi ng shoul def 33 1s forne

out SR MRIPES £ obRirarsist kepbetierm 12. THhe owmzd:llw
ext ereéndgirih @ubGede33 f GoRsaa S@é‘&ﬂﬁ% : idﬂ% co- ax:Lal
S (0] an

co-axjal . wth the annular wall 13 so i ne
anntit & Tt ROP62F gratilng 3asrams ft‘eﬂ defgnpeaneamnylayr track

| 19eCoafaing WhnifoRnd ¢ RRrwabRuid 0 mlohd&?% io‘lfl A and the

mani fold 16 passes around the circunferen
out BT Eb &R 12, 1 Jd1e Bendfold ot& pPEBsesr arpunyitded i n

t hecﬁfkflui\ﬁre‘ﬁaU oﬁ-a:}-lee‘éﬁltew hémidie omeRi ol deg ts%gts 17
provi de s .and liquid comruni cati on between t
|RFOIG daflgLa

man?¥ol e| ROBRLBF Wwallofl3 Revelt witheisemapifold
As 1shﬁw\npnomﬁéggle[ee ahd 1HGuSH dcinmbihii CRIPEH S il drd %ﬁle

1§I 'r%a?mjtnol % cEul ar wall  13. Between 20 and 40 slots
Ar "B oviifed® 2N Tie 1BHEHUPTEIt hERE PRESY yuehaIn2. As
‘sl otlsovty lall' elgumuaiecthegemetﬁl 1y cﬁﬂigb'ri§93("€ﬁ:?éﬂu@qlts in

_the r ren O mani fold 16. The slots 17
ar e %fe it %ﬁt % wesR 40 80P RLPEHGAYE provided.

Typizditiey e_mbedimrgi hahofﬂneahhr@-@evle‘ﬁl $16t8M7 are provided
_ genera}ly equi-spaced around the circumference of the
20 menifold 16. The slots 17 are preferably between 1.4 and 1.8
mm 1n length Typlcally the length of each slot is 1.6 mm |
' representlng 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 mms The width of
25 the slotg 17 is sufficiently narrow to prevent the beverage
1ngred1ents passing therethrough into the manifold 16 either
during storage or in use.
An 1nlet chamber 26 is formed in the outer.member 2 ‘at
the periphery of the outer member 2. 2 cylindrical wall 27
30 1is provided, as most clearly shown in Figure '5, which

defines the inlet chamber 26 within, and partitions the



representing 10% of the overall height of the outer

me ezr004/0%4 The width of each slot is between 0.25 and .
0. 38 A *Rpi cal Iy, the wi d%g’] of . each sl ot P§T(FB3004/000265
mm The width of .25 the slofs 17 is sufficiently .
narrow to prevent the beverage ingredients passing
therethrough into the manifold 16 either during

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

t he outer menber 2 at the peri phery of the outer
menpey Li cal 27 30 is provided, as
nost c‘l ear Alf/‘gé o% ‘AIrr?"TIi ?el%temrcﬁ4d@?|% quter member

i nl2t Tdhantvénnaﬁlml hall andhgard idioges ﬁﬁﬁemace 28 which -
200 é%@%ﬁé% PCT/ 004/ 00026 16 inlet c
from the rn er?o? 3P SPTPRRIANIGT fenbBe myjorTRxis X and

cyI amdpecall owat | ey ZBaS:oapBiﬁlelﬁtrlliﬁpeﬁeL sseton?%zv\’e!fc@hf
pecpendi cul ar to the mgjor axis
an %n@osgﬁefo%eaﬂeen& ;8 %‘ arl SWFERTWHCas @t Wikl the
of niarg £51dut ervienher s2otd heo lam ehowhaiher; -
|I%g£esif\n :]%t manifold 16 via two sI ots 30
SHOWR T R B YUrd eenaPRe, (3t |f\?é1F’y?1‘B’é¥vmae*hbGneSa¢|dt0
f o Lronsiupt sa e ybdtevesse @ he OmarGiieIdN i Ak Ra b@ﬁé"ﬁ‘?ﬁ eEhSha

6Lol d 16 and the inlet chanber 26. 10 A lower en
of the outwardly extendi ng shoul der 33 s provi ded

lQMtIW anthfwwH(ﬁqﬂ.eﬁLeHdI6@tﬁdﬁaﬂge§?5eﬁﬁﬂﬂgnﬁﬁ&h@ﬁgf 33 is
I, to the or axi s I Ca the .
il 5‘}%@9%& a‘l'sﬁ/aanvm°c‘htﬁag$i>be‘i’%§8m§9aﬁﬁarzsefn%s ghich extends
porptamnndtcmlaarw a:logeheSIﬁajc& egtllgr ged'r%@éhél{lg‘ ehQaf‘ﬁAr%e 35
r ma e
o ohERA 1 MRk TR W pPor RekPr 4% 96 Fhe flange
i nﬁﬁo\lél gmlaprge“ﬁw;tootﬁbﬁm ﬁ&fﬁiﬁne224$by0ﬁl{ﬁﬁﬂ1| %ﬁeao§té‘19|n%mber
nt.e | | enS| t et ene,
149 Nt 858! b y{ R . @ nb éHE(E égg th Fannpﬁﬁnyed

pol-ypro ene, polystyrene,
of TifHo2 rt?m‘r'@r(ﬁVEt bese. mat er | aI s. 20 A suitable

pol ypr opyd efg d,S nIeQISeEaflgles 3N ngdyrrerS sai\{'laglllea?lltegral pleoe
from high den51ty polyethylene, polypropylene polystyrene,
polyester, or a lamlnate of two or more of these materlals
20 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 Flgures 7 to 10
.25 comprlses an annular frame 41 and a downwardly extendlng
cylindrical funnel 40. A major axis X passes through the
centre of the inner member 3 as shown in Figure f..
As best shown in Figure 8, the annular frame 4l
.~ comprises an outer rim 51 and an inner hub 52 joined by ten
30 equi-spaced radial spokes 53. The inner hub 52 is integral

with and extends from the cylindrical.funnel 40. Filtration



from DSM UK Linited (Redditch, United Kingdom. The
may be opaque, transparent or

trans?u@gn The manufacturjng process may bECT/_GBmo‘Wm265

|nJect|on'nDuIding. The inner nmenber 3 as shown in

Figures 7 to 10, 25 conprises an annular frame 41 and

a downwardly extending cylindrical funnel 40. A major

~axis X passes through the centre of the inner nenber

3 as shomn in Figure 7. As best shown in Flgure 8 t he

te '

| nn %EES? ]r’ oallﬂeeg%br}‘%?zﬁg %3" ?@g‘ﬂf‘l %%d“er é&l Ftweefl the
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-havhagifne s g LaWebc ey kea 1ower position than the
outer rlm 51, resulting in the annular frame 41 hav1ng a
sloplng lower profile. _

20 The upper surface of each spoke 53 is provided with an
upstanding web 54 which divides a void space above the

_ annulér: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

25 outer rim 51 downwardly towards, and open into, the
cyllndrlcal funnel 40 at openlngs 56 defined by the inner
extremities of the webs 54. _

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

discharge spout 43 is joined to the outer tube 42 at an



20 The upper surface of each spoke 53 is provided wth
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annular frame 41 into awplurality of pas
Each passage 57 is bounded on either side by a weh 54
and on a lower face by the filter 4. The passages 57
extend fromthe .25 outer rim51 downwardly towards, -
" and open into, the cylindrical funnel 40 at openings
56 defined by the inner extremties of the webs 54.
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X. | | |
The inner member 3 may be formed as a single integral
20 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 biodegradabie'polymer. Examples
25 _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),
30 s;arch—based polymers, cellulose derivatives and

polypeptides.



The i nner nmenber 3 may be forned as a single integra
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manner as the outer nenber 27 Al ternatively, the
i nner -menber 3 and/or the outer nenber 2 may be nade
- from a bi odegradabl e pol yner. Exanples 25 of suitable
- material s include degradabl e pol yet hyl ene (for

exanpl e, SPI TEK supplied by Synphony Environnental,

Bor eha od,. United Klngdon) blode adabl e polyester
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| _ Assembly of the cartridge 1 1nvoives the following
_ ' steps: ' |
20 a) the inner member 3 is inserted into the outer
member 2; | |
Ib)l- the filter 4 is cut to shape and placed onto the
inner member 3 so to be received oirer the
ch_.indrical funnel 40 and come to rest against the |
.25  annular frame 41;
c) ‘the inner member 3, outer member 2 and filter 4
" are joined by ultrasonic weldlng,,
d) " the cartridge 1 is filled with one or more
- beverage ingredients;

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

These steps will be discussed in greater detail below.



Assenbly of the cartridge 1 involves the follow ng

Q the inner menber 3 is inserted into the

zooﬁ@ r 2; b) the fiIt?J 4 is cut to shdsd/GHep4/000265

placed onto the inner nenbef".3 so to be received over
the cylindrical funnel 40 and cone to rest against
the .25 annular frane 41; c) the inner nenber 3,
outer menber 2 and filter 4 are joined by ultrasonic
wel ding; d) the cartridge 1 is filled with one or nore

bever a i hgr edi ent s; the lamnate 5 is affi xed B
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i nnkg threrbeed3ts ojdihe thet e1lt@NMaer o2 thdhenhd@ember 3 and

1Erenberth3e asra]t%e time, and in the same process step, the inner
member 3 to the outer member 2. The 1nner 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 edgés df
20 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
25 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
30 a filtered style beverage the ingredient is typically roast
and ground coffee or leaf tea. The density of packing of the



filter 4 are welded around the outer rim51. The inner
menber 3 and out.er nenber 2 are joined by neans of '
we NP 2004/¢64582 ar ound the outer rim 51 and al so tl?@/(m?pw000265
edges of 20 the webs 54. As 2$hown nost clearly in
Figure 11, the outer member .2 and inner menber 3
when | oi ned together define a void space 130 in the
~interior 120 bel ow the annul ar flange 41 and exterior
the cylindrical funnel 40 which forns a filtration 25
chanber. The filtration chanmber 130 and passages 57
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cyli ndr% c‘__} wall 27 15 of the inlet chamber 26

Fur?:ﬁe‘? e\/\@y&lﬁgéglq%l fyrRed 40. The 1am1nate'5 forms the

lower wall of the filtration chamber 130 and also seals the

inlet chamber 26 and cylindrical'funnel 40. However, a small

20 gap 123 exists prior to dispensation between the lamihate 5
and the lower edge of the discharge spout 43. A variety of
welding‘methods may be used, euch as beat and ultrasonic
welding, depending on the material characteristics of the
laminate 5.

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

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

is preferred that the cartridge 1 is subjected to a



between the lam nate 5 and the | ower edge of the outer
tube 42 of the cylindrical funnel 40. The |am nate 5

f oMB:200HY4582 ower wal | of the filtration chanbdCTIGRR004/000265
and. also seals the inlet, Zhanber 26 and cylindrica
funnel 40. However, a small 20 gap 123 exists prior to

di spensati on between the lamnate 5 and the | ower

edge of the discharge spout 43. A variety of welding

met hods may be used, such as heat and ultrasonic
wel di ng, depending on the material characteristics of
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cartridge.l through the plurality of slots 17. The water is
forced radially inwardly through the filtration'chamber'l3o '

20 . and mixes with the beverage ingrediehts 200 contained
therein. The water is at the same time forced uéwardly
th:ough-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

25 paésages 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. _ |

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



15 at a pressure of between 0.1-2.0 bar. Fromthere

the water is directed. to flow through the slots 30

an 3 BHY*Bhe .manifold 16 and into the filtr RGTHB2004/000265

chamber 130 of the cartridgé® 1 through the plurality

of slots 1.7. The water is forced radially inwardly

through the filtration chanber. 130 20 and m xes with

t he beverage ingredients 200 contained therein. The
“water is at the sane tine forced upwardly through the

beverage ingredients. The beverage forned by passage
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versions will be discussed. Common features which function
in the same manner will not be discussed in.detail

20 The outer member 2 is of the same constructlon.as in
the flrst version of cartrldge 1 and as shown in Figures 1 h
to 6. |

‘The annular frame 41 of the inner member 3 is the same

as in the first version. Also, a filter 4 is disposed on

25 . the annglar frame 41 so as to cover the filtration-aperturea
55. The quter tube 42 of the cylindrical funnel 40 is also
as before' However, there are a number of differences in the
constructlon of the inner member 2 of the second version
compared to the first version. As shown in Figure 16, the

30 discharge spout 43 is provided with a partition 65 which
extends part way up the discharge spout 43 from the outlet



Nhny of the features of the second version of the
l.are the sane as in the first versiaon
wioﬁ%ﬁ%?reral s have been,ysed to r ef er encd GH{G83004/000265
features In the foll ow ng éescrlptlon t-he
di fferences between the first and second versions
wll be discussed. Common features which function in
the same nanner will not be discussed in detail. 20
" The outer nenber 2 is of the sane construction as in.
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- aperture 70-is provid
circumferentially allgned with the aperture 70 as shown in

_ Flgures 16 and 17. The air inlet 71 comprises an aperture

20 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 frustofconical portion 73 and a 1owei-cylindricai

25 portion 72. The air inlet 71 is typically formed by a meuld
tool such as a pin. The tapered profile of the air inlet 71
dllows 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

30 leading from the air inlet 71 to the inlet 45 of the

discharge spout 43. As shown in Figure 17, a canted



in the formof a slot which extends from an upper edge
0 a point marginally below the |evel

of
th%V in /q(é‘ng% 15 68 as nost c#early shown in Fi 564%3&001’200265
and 13. The slot has a wdth of 0.64 mMm An air inlet:

71 is provided in annular flange 47 circunferentially
aligned with the aperture 70 as shown in Figures 16

and 17. The air inlet 71 conprises an aperture 20

passi ng through the flange 47 so as to provide

ni.cati 0|nt bove th ange 47 and
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and the support rim 67 is not f1u1d tight though since the
slot 70 in the support rim 67 extends .through the support
20 rim 67 and downwardly to a point marginal'ly 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
25 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
30 radial passages 57 flows downwardly along the passages 57

formed between the webs 54 and through the openings 56 and



agai nst the upper edge of the support rim67 of the

inner nmenber 3. An interface zone 124 is thus forned
beWR20e#/064%82 | nner nmenber 3 and the outer nenBE€X/GB2004/000265
conprising a face seal 15 bet@een the cylindri cal
extension 18 and the support rim 67 which extends

around nearly the whol e circunference of the

cartridge 1. The seal between the cylindrical

extension 18 and the support rim67 is not

fluid-tight though since the slot 70 in the support
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possible to reduce pressure losses. Advantageously, the.

20 walls of the eductor should be made concave to reduce losees
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

25 eductor_to increase the effective-crbss-sectional area wﬁich
has been ﬁound to increase”the degree of air entrainment.

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

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

product is dissolved by or forms a suspension in, an agueous



into the beverage streamvia the air inlet 71 in the

a nultitude of small air bubbles. The jet. of
be\?’@rzg‘ﬁ@“sf"ssw ng fromthe aperture 128 is fuRREERY4/000265
downwards to the outlet 44 Wwhere the beverage is
di scharged into a receptacle 15 such as a cup where
the air bubbles formthe desired crema. Thus, the
aperture 128 and the air inlet 71 together form an
eductor which acts to entrain air into the beverage.
Fl ow of beverage into the eductor should be kept as -
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1bN. béxayyggggedliﬁuaé%alqyrup, gel or simlar form The
sol'uble product is dissolved by or forms a suspension
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passed, in use, through the cartri Exanpl es o

bevkt &fesbEnertrie neHReToRaPE, tltfbftﬂ'!ééf wersion d@s solprger -
or &Jé}earur ahxﬁé@élatase Pown 25 §RUR 0L D! enpf&fcye%alar the

Many of the features of the third 5 version™o

1art¥3 e~ 1°8r €% Hel nmPoakion hésprenieakly between 16 and

Versd Gfd camﬁafécka;&mmerzah& bew e et bgefedist ef @ECBRE
like features. In the follow ng description the

di FREFErEEsVehRtMEn 1 PR F PN dhEr EVFBluPURAONOAS 18
W| Iﬁrda&déaswsneﬁ corv@Rmeut éLaiurazeWibge dxnillige) bB most

f%éningﬂg3£ y%'%lgure 20, the function of which will be

20 described below. The diameter of the third portions 21 of
the cartridges.l 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 cartrldge 1
when assembled is 32.5 ml 120%.

25 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

30 wider than in the previous versions of the cartridge 1 being

between 0.35 and 0.45 mm, preferably 0.4 mm wide.



10 be discussed in detail. Conpared to the outer

member 2 of the previous versions, the hollow

i NV P06 ect ed cylindrical extension 18 ofPGT({EB2004/000265 -
outer nenber 2 of the third ¥&rsion has a Iarger :
overall dianmeter as shown in Figure 20. In :particular

the 15 dianmeter of the first portion 19 is typically
between 16 and 18 nm conpared to 13.2 mmfor the :

outer nmenber 2 of the previous versions. In addition,

the first portion 19 is grovided with a convex outer
surface HOBLher BesRASTSashapItcer membleysshovh tihe cartridges
Fi gurgr@Qnd Rgphunction of which will be 20 descri bed

bel ow. The di aneter of the third portions 21 of the

cartri dgére rFoastriovieyeeit hee seyindadghii Agniel t49eof the
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SeCtI orrr&)er 90arv371tg ér?mé:i‘)ren upper face. An u
pper rim 91 of the
cyllndrlcal extension 81 has an in-turned profile as shown
in Figure 26. An annular wall 82 of the skirt portion 80
20 extends downwardly from the struts 87 to define an a.n.nular
cha'nnlel, 86 between the skirt portion 80 and the outer tube
420 _
' The annular wall 82 comprises at a lower end. an
exterior flange 83 which lies perpendicular to the major _
25 axis X. A rim 84 depends downwardly from a lower surface of
the flangg 83 and contains five apertures 85 which are _
circumferentially equi-spaced around the rxim 84. Thus, 'thé_
rim 84 is provided with a castellated lower profile. |
Apertures 89 are provided between the struts 87
30 allowing communication between the chamber 90 and the

annular channel 86.



cylindrical section 93. 10 In contrast to the previous
versions and as shown in Figures 24 to 28, the o
aMUPA$064882ae 41 is replaced by a skirt porl’cCiTéﬁPzS‘H/o““z‘-"
whi ch surrounds the cyllndrlaal funnel 40 and is - :
joined thereto by neans of eight radial struts 87

which adjoin the cylindrical funnel 40 at or near the
15 annul ar flange 47. A cylindrical extension 81

of-the skirt portion 80 extends upwardly fromthe

struts 87 to define a chanber 90 with an open upper

face. ABhe pmsembilin DILOQﬁdI-tﬂfﬁefOEy‘FlTlmdﬁilé’él vexsiorifn 81 .
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certain dlfferences The outer menber 2 and i nner
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rather Than wel ded together. On joining the two

1§neﬁ§€F§°Ph%°1nWﬁFUF§XlH$r%ﬂﬂqﬁfrcﬁpﬁn%ﬁ?Rﬁﬁnse%PQng?YﬁFaSG
18 iingreacehve€dhdnprdert b6 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 eadh other need

20 not be determined or fixed during assembly since the use of
four inlets 36 and five apertures 85 ensures tha; '
misalignment occurs between the inlets and apertures
whatever the relative rotational positioning of the
components.

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

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

the previous versions.



upper cylindrical extension 81 of the skirt portion

80. The inner nmenber 3 is retained in the outer
neOHPO4P5452 10 .fri cti onal | ntzerengagerrent of tP&d/GB2004/000265
- convex outer surface 19a the first portion 19 of

the cylindrical extension 18 .wWth the in-turned rim

91 of the upper cylindrical extension 8l. Wth the

inner menber 3 located in the outer nenber 2 a mXxing
chanber 134 is defined |ocated exterior to the skirt

15 portion 80. The m xi ng chanber 134 contains the
bever agé®™ PAfr StRt&T §PEBP privomixdngi Shames ild4. through the

shogthg Reonst 8¢l id Rl bhRe fRitndrNhst srafiind vfeE}@lBhyeof the

apertures .85 are staggered circunferentially
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e struts 1nt cﬁgmber 90. The beverage
passes from chamber 90 through the inlets 45 between the
support webs 49 into the discharge spout 43 and towards the

20 outlet 44 where the beverage is discharged into a receptacle
such as a cup. The cartridge finds pafticular application
with beverage ingredients in the form of viscous liquids or
gels. In one application a liquid chocolate ingredient is
contained in the cartridge 1 with a viscosity of between

25 1700 and 3900mPa at ambient temperature and between 5000 and
10000mPa at 0°C and a refractive solids of 67 Brix 3. In
another appllcatlon liquid coffee is contained in the
cartrldge 1 w1th a viscosity of between 70 and 2000mPa at
ambient and between 80 and 5000mPa at 0°C where the coffee

30 has a total solids level of between 40 and 70%.
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an nnel 86 by back pressure of beverage and - '
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staggering of the 10 four inlet slots 36 and the five
apertures 85 ensures that jets of water are not able

to pass radially directly from the inlet slots 36 to

the apertures 85 without first <circulating within the
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in the previ ous versions numner a
us ed¥<iad Fépgréﬁgeaxelggov1ded on the inner surface of the

discharge spout 43 to direc¢t the dispensed beverage
20 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
25 is more elongated than in the second versioﬁ. '

A skirt portion 80 is provided similar to thet shown ih
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

30 provided in the third version of cartridge 1.



features. In the follow ng description the differences

be n the fourth and previous versions will be

di g‘)c?g@g“é(iffw%z@mmn features whi ch function i n RATECERAGH000265
manner will not 10 be discusSed in detail. The outer
menber 2 is the same as in the third version of

cartridge 1 and as shown in Figures 19 to 23. The
cylindrical funnel 40 of the inner nmenber 3 is

simlar to that shown in the second version of

cartridge 1 15 but with certain differences. As shown

in Fi gur 873 MH&rdPerhatl Y. ispsovided j extemadng fireon and
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towards the outlet 44 as described above. A proportion of
the l;quid pfcduct'is initially contained within the annular

20 bowl 100 as shown in Figure 34 and is not subject to '
imme@iate dilution by the water entering the mixing chamber
134. The diluted liquid product in the lower part of the
mixing chdmber 134 will tend to exit through apertures 85
rather than be forced up and into the annular bowl 100

25 through upper mouth 104. Consequently, the liquid product in
the annulér bowl 100 will remain relatively concentrated
compared”to the product in the lower part of the mixing
chambéf 134. The liquid product in the annulaf bowl 100
drips through the feed apertures 103 into the stream of

30 product exiting the mixing chamber 134 through the apertures

85. The annular bowl 100 acts to even out the concentration



joins the skirt portion 80. Preferably, the feed

apertures are equi-spaced around the circunference of

t NWORMA0645820. The |ami nate 5 is of the type dJBEBGBRSH000265

above in the 10 previous enbodi ments. The assenbly: :

procedure for the fourth version of <cartridge 1 is

the same as that for the third version. . Qperation of -

the fourth version of cartridge is simlar to that of

the third version. The water enters the 15 cartridge 1 -

and the m xi ng chanber 134 in the same manner as
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t he di-spensation cycle. 5 Fromthe annul ar channel 86

thé%é@@r’:&géhﬁsb?‘fﬁw is discharged into a receptacle such _
as a cup where the air bubbles form the desired frothy

_ appearance. _ .

20 ' Advantageously, the inner member 3, outer mémber-z,
laminate 5 and filter 4 can all be réadily sterilised due to
the components being separable and not individually
comprising tortuous passageways or narrow érevices. Rathér,'
it is only after conjoining the components, after

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

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

30 dairy?based ligquid produdt such as liquid milk. Previously,

powdered milk products have been provided in the form of



under pressure through the aperture 128 by the back
pressure of beverage collecting in the filtration
ch‘ﬂ%%‘]“’oiﬁﬁ? and chanber 90. The beverage is PRT(§B2004/000265
forced through aperture 128 as a jet and into an
expansi on .chanber forned by the upper 10 end of the
di scharge spout 43. As shown in Figure 34, t he jet of
‘beverage passes directly over the air inlet 71.. ..As
~ the beverage enters the discharge spout 43 the
‘pressure of the beverage jet drops. As a result air
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necesiSidsat esn a typical example, the preparation contains 4%

fat and 30% total solids. The conceﬁtrated milk |

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

25 . The. cartridge of the fourth embodiment is also
advantageous in dispensing liquid coffee products.

It has been found that the embodiments of beverage -
cartridée of'the present invention advantageously provide an
improved consistency of the brewed beverage when compared to

30 prior art cartridges. Reference is made to Table 1 below

which shows the results of brew yields for twenty samples



5 the provision of a steam supply which increases the
cost and conplexity of the machine used to di spense

t NYOREVEPLE%.  The use of st e%;n al so i ncr eases PCREB2)04/000265
of .injury during operation™of the cartridge. '
Accordingly the present invention provides for a
beverage cartridge having a 10 concentrated :

dai ry-based |iquid product therein. It has been found
that by concentrating the m |k product a greater :
amount of foam can be produced for a particular vol une
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at pressures below 2 bar, preferably. approximtely

1.5 bar using the cartridge of the fourth enbodi nent
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enbodi nent is also advantageous in dispensing |iquid

cof fee products. It has been found that the
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i nvention advant ageously Providq an” 1 nproved

consi stency of t he98r &weer s dfeightwigh) conpared to 30
prior art cartridges. Reference is nmade to Table 1

bel ow which shows the results of brew yields for

twenty sanpl es WO 2004/ 064582 PCT/ GB2004/ 000265 35 -

each of cartridges A and B containing roast and ground
coffee. Cartridge A is a beverage cartridge according

to the first enbodi nent of the present invention.
Cartridge B is a



prior art beverage cartridge as described in the

5 docunent WO01/58786. The refraCtBlquvTZ(;Bzoo‘t/ooozss.
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brewed beverag§6is measured in

units and converted to a percentage of soluble solids.
(9%8S) - usi ng standard tabl es and

0. 0569.

% Yield

f ormul ae.
exanpl es below 10 %S = 0.7774 * (Brix value) +
(%8S * Brew Volune (g))/

In the

(100 *

" Coffee Wi ght (g)) WD 2004/ 064582 PCT/ GB2004/ 000265

36 Tabl
Wi ght

2 104. 24nAR1RiDGE

21.05
1.40 21
1.67 -1
6.5 1.
97.6 6.
21. 47
©1.29 19
6.5 1.6
©100. 83
- ..21.20

a Jb2 CARTRI DGE A Sanpl e Brew Vol une Coffee
e

*SS % Yield 1 105.6 6. .1.58 1.29 20.88

1.33 21.36 3 100.95 6.5 1.6 1.36
>3 6.5 1.71 1.3 21.80 5 100.4 6. 1.73

.4 102. _ .
67 0754 6—1+591++924+—39—7~—102 70 65
Ssigple ey Yoligp (g otse Welo ) g8 §0 #3S@) b o7wEeld
281bg_75 10661 97 33 568 1 615836 20. 408 11 20.88
5 1. 78 1 44092 63 12 BGG 641645 1. 61 faBl _ 2136
90306 6. 100.51 1.2 19685. 14797.2 6.1.48 59 21.05
35 415 10%o%ed| 6. 1.516H 23 39423 16 4l4g8. 23 2160
L 1.31 20.98.40l 97. 6.%sl. 7313340 21. 03y 18 21.67]
b. 1468 1.367541.1 19 3Q1. 67,65 1.67 12930 21.39
71 102.70 - 65 - 167 - 1.36} 21.41
8 97.77 6.5 1.86 1.50 _2261]
9 97.82] 6.5 17 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
1? 99.26 6.5 1.54 1.25 - 19.15
14 97.29 6.5 1.59 “1.29 19.35
15 101.54] - 6.5 1.51 1.23 19.23
16, 104.23) _6.5] -1.61 1.31 20.98
17 97.5 8.5 1.73 1.40 . 21.03
18 100.83 6.5 . 1.68 1.36 21.14
19 10167 6.5 1.67 1.36 . 2120
20 101.32 6.5 - 1.68 1.36 21.24f
‘ | AVERAGE 20.99
CARTRIDGE B
" | Sample |Brew Volume (g) Coffee Weight (g) Brix % SS () % Yield
b 100.65 6.5 1.87] 1.511 23.39
2 95.85 6.5 1.88 ~ 1.503] . 22.18
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 6.5 179 1.394 21.50]
8. 98.05) 6.5 2.05 1.651 24.90
7 99.49 8.5 1.98 1.581 24.19
g 95.62 6.5 2.3 1.845] 27144
‘9 94.28 8.5 2.17 1.7 25.29
- 10 96.13 - 6.5 1.72 1,304 20.62
11 96.86 8.5 1.81 1.464 21.82
12 94.03 6.5 2.9 1.767] 2556
13 96.28 6.5 1.78) 1.441

21.34
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| 20 101.32 6.5 1.68 1.36 21.24 AVERAGE 20.99 CARTRI DGE
|l e Brew Vol une ig) Coffee Wi ght

Brix %SS % -
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1.503 22.16 3 98.4 6.5 1.8 17456 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. 1.9 1.581 24.19
8 95.62 6.51 2.3 1.84 27.14 994.28 6. 2.1 1.744,

25.29 10 96.13 6. 1.72 1.39 20.62 11 96.86:6.5 1.81

1.464 21.82 12 94.03 6. 2.2. 1.76 25.5 13 96.28' 6.5 _
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data

Performing a t-test. statlstlcal analysls on the above

gives the follow1ng results:

. Table 2

t-Test: deSample Assuming Equal Varlances

% Yleld (Cartridge A)

% Yield (Cartridge B)

Mean 20.99 23.09
Variance - 0.77 5.04
Observations .20 20
Pooled Variance 290
Hypothesized Mean Difference _ ' 0
o 38
t Stat’ ' -3.90
P(T<=t) one-tail 0.000188
" tCritical one-tail 1.686
P(T<=t) two-tail '0.000376
t Critical two-tail 2.0244
Standard Deviation 0.876 2.245

The analysis shows that the consistency:of % yield,

invention have a more repeatable and uniform strength.

which equates to brew strength, for the cartridges of the
‘present invention is significantly better (at a 95% |
confidence level) than the prior art caftridgeg, with a
standard deviation of 0.88% compared to 2.24%. This means -

that beverages brewed with the cartridges of the'presént

This

'is preferred by consumers who like their drinks to taste the



Mean 20.99 23.09 Variance 0.77 5.04 (Observations 20
20 Pool ed Variance 2.90 Hypot hesi zed Mean Difference
0 W#20%P4B2stat -3.90 P(T<=t) one-tail 0. 00FPCIEB2004/000265

Crltlcal one-tail 1.686 P(TZt) two-tail 0.000376 t
- Critical two-tail 2.0244 Standard Devi ation 0.876

2.245 The anal ysis 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 confidence |evel) than the prior
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nmor e refbat materimid wii fbe m:s:thmrdglels. débesibéd above may be

P SRR M ol LA bt 251 Seance
af tee cpiygenaandfor mot skane amcmcm atperheogesninantbi agress .
R i e T A T

above may pr ovi rier
i npreRkagehef rthedieseange ifgrelienygefiran dﬁmh:m) ithkeur e

| ant L AkBEL &:9&‘} 1780ke | DO G Th? bar L&l Cgat' ng

may al so I nprove e resistance Ieaka e 0
bevetagetih ?%oﬁm $her gm-’W:tdgenmaherlabarwmcdgeﬂght -

| : r tibles
: -l???ﬁeﬁgggf?ff%%e%t R e Ot o
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Polyamide, EVOH, PVDC or a metallised material. The barrler

coatlng may be applied by a number of mechanlsms'lncludlng

but not limited to vapour deposition, wvacuum deposition,

- 15 plasma coating, co-extrusion, in-mould labelllng and
two/multi-stage moulding.

A beverage preparatlon machine 201 according to the
_present invention for use w1th the above described beverage
cartridges is shown in Figures 35 to 45. The beverage

20 preparation machine 201 generally comprises a housing 210
containing a water tank 220, a water heaﬁer 225, a water
_pump'230, an air compressor 235, a control processor, a user
.interfacé 240 and a cartridge head 250. The.cartridge head

. 250 in turn generally comprises a cartridge holder 251 for

25 -hblding,.in use, the beverage cartridge 1, cartfidge
recognition means 252 and inlet and outlet piercers 253, 254
for forqiﬁg[ in use, the inlet 121 and the outlet 122 in the
beveraée cartfidge.l.

The housing 210 contains and holds in position the.

30 other_components of the machine 201. The housing 210

preferably made in whole or in part from a robust plastics



coating may be of a material selected fromthe group

of PET, Polyam de, EVOH, PVDC or a netallised ,
maV&3084/0645BRe barrier coating may -be applied WIGB2004/000265
nunber of mechanisns includiAYy but not- linited to
vapour deposition, vacuum deposition, 15 plasnma

coating, co-extr usi on, .in-nmould | abel ling and

two/ nul ti-stage noul di ng. A beverage preparation
machi ne 201 according to the present invention for

use with the above descri bed beverage cartridges is

shownt ériali gucksad85AR 4§lt§fn&mleﬂryageh80h@lﬁ9@r 2t bOBan be

nmac ‘J“pee %O % ner al l% %I ses housi.ng 210
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def f o in 10 The ar - .,
el PO Sothioe o Psf 2 laSelYE My Wive Lapintaaming
f a @it éPPP@Fﬁ( 220." The housing 210 is forned with

MeansS, The front half 211 of the housing 210 comprises a

dispense station 270 where dispensation of the beverage |
20 takes place. The dispense station 270 comprlses a
receptacle stand 271 having a hollow 1nter10r formlﬁg a drip
tray 272. An upper surface 273 of the receptacle stand is
provided with a grill 274 on which the receptacle is '
_ pos;cloned The drip tray 272 is removable from the housihg
25 210 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 |
30 the housing 210 above the'recebtacle stand es_shown in

Figures 35 and 36. Preferably, the height of the grill 274



10 such as detente, abutnments, bosses and threaded

portions, for retaining the components of the
macRPAY06ER | position w thout the need for Pa'r/GBzoo4/000265 :
separate chassis. This reduce¥ the overall cost and-.

wei ght of the machine 201. A base 215 of .the hou5|ng

210 is preferably provided with feet for 15 standing

the machi ne thereon in a stable nmanner.

Al ternatively, the base 215 itself may have a.shape

formng a stable support. The front half 211 of the
househgt 2¢® tcombei sastwidgd $padsesGiain be 2dPudbed &o

dis of evera 0 _takes place., The '
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T A0 R L CisR0 B F B GA ™ 60 o1 10 e b hedame
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diffggent sizes of receptacle. It is preferred that

the receptacle is as close to the cartridge head 250
as possits machiné s-tses:t iinteafhosi 2up tibelbesesd asl & HeO front
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recept achR stht8s aGld daRorll ghfn >f% %Qreﬁg.lr:&gl?nidnciude a

plashlng of the beverage an
light emitting diode (LED) 243 to 1ndlcate readiness of the

machine 201, a LED 244 to indicate if an error has occurred’
in the machine 201 operation, and one or moreiLEbs 245-256.

20 to indicate whether the machine 201 is'operating_in menual
or automatic modes. The LEDs 243-246 may be controlled to
111um1nate at a constant intensity, to flash 1nterm1ttently,
or both depending on the status of the machine 201 The LEDs
243 246 may have a variety of colours including green, red

| 25 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

30 user of the machine 201 to manually adjust the volume of the

delivered beverage without altering the other operating



I oss of entrained air bubbles where these. are

present. 10 Preferably receptacles of between 70nn1and _

110"97??9‘?’??4??& ght .can be inserted between theP@l1¢1321004/000265

274 and cartrldge head 250. ¥rhe machine user .

interface 240 is located on the front of the housing

210 and conprises a start/stop button 241, 15 and a
~plurality of status indicators. 243-246. The status
“indicators 243-246 preferably include a |ight |

emtting diode (LED) 243 to indicate readi ness of the
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m nus 20 vol une adj ust nent control
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typically, volune is control ope Tt
1Phetsis8id™ éeopepn b rfors pesphefpituzieagoner  sWRe crrrnot

Sho&ﬁﬁpﬁmﬁésb&npiﬁm%ﬂ“¥$ro@1111ng the tank with water which is

' closed off in use by a manually removable lid 222. An
outlet is provided towards a lower end of the tank which
communicates with the water pump 230. The water tank 220 may

20 be made from a transparent or translucent material to allow
a consumer to view the quantity of water remaining in the
‘tank. Altermatively, the water tank 220 may be made from an
opaque material but have pro&ided a viewing window therein.
In ‘addition, or in placé of the.above, the water tank 220

25 may be-pfovided with a low level sensor which prevents _
operatlon of the water pump. 230 and optlonally triggers a
warnlng 1nd1cator, such as an LED, when the water level 1n.
the tank descends to a preselected level. The water tank 220
preferably has an internaltcapacity of approximately 1.5

300 litres. | |



the machine 201. Alternatively, power.supply can be
controlled sinply by insertion or renoval or the power
10VQPP8E4RUg from the mains power supply. Thu:wenzemmoozss -
tank 220 is |l ocated to the réar of the - housing 210 -
and is connected to the rear 'half 212 of the housing:
210. The water tank 220 conprises a generally -
cylindrical body 221 which nay be right circular or a
15 frustum as desired for. aesthetic reasons. The tank
conprises an inlet for filling the tank with water

whi ch i sThec vased pfnﬁplZBCUS.@ biyefa tibvals] |cbnh88@é/&tﬂe%ween the
lid g22 An provi ded towards a | ower end :
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230scHéma tviatadl yt ankrF2AG-aray Rﬂdbfsfﬁﬂhtrﬁﬂqaﬂaby the control
transgarsent or %}/r ansl ucent terial to allow - .
conBUREF° 1Y 'vi &Pt RER BV ESS of Wﬁﬁ%ﬂ“ﬂ'g%BWn¥?ﬁF|Q¥ 900
Bheml fraink ofAthaeeaaatvaalmaxltnba poésuteade 220 p@y be
madgrggerab \?&gaﬁ terial but have provided a '

vi eW g, W Rdow 't ABTE n . U8e ntBY RITTIHToMiLh Bt ddaiged to 2
t hebaboVEne tfhewvvahEé danat220tREousty die ﬁaeum@cjgom tln be
a Igw I e\iell gé whi ch grevents operation. of the

wat S i ©53 ® ot Ral PYPETIerS &2 daPeroRptage of

[ ndthatmaxlrr&mclﬁlas ﬁtd_h‘:lb thb epump N8y Wik J:l%(ﬁhrignthe
evel. The water

o 0 R o B RSHS USSR TR s o me
appdmamtael wny. 5f3:00% i 20es. 309 2004/ %@4;5880%_, 70%, 80%, 90% '
TR O 21 B VD 20 o e
t hevalatmer olfeaaeerm dboprefardisivatd ozl Lysi nddadngeto a
e R
1_§vat kaveziagg - néx mekpﬂree wpeinftike E.‘vl@alut ioRrefe® rpﬂadpy produced
0 BP0 RS UER | 8 BULAEIG, Sopaor (o
carslwn) is preferably provided in the flow llne e1ther
upstream or downstream of the water pump 230. Preferably,
the volumetric flow sensor is a rotary sensor
20 - The water heater 225 is located in the 1nterlor of the
hou51ng 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 appro;imately.zo °C to an |
operating temperature of around 85 °C in under 1 miﬁute."
25 Preferably the dwell time between the end of one dispenee
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
30 dispense cycle may be delivered to the cartridge head 250 at
83 °C or 93 °C. The heater 225 is able to quickly adjust.



controll ed by the control. processor to bﬁ a ]
percent age. of the-maxi mumflow rate of the punp by '
_ ‘%ﬁéo%ﬁgﬁﬁ? ng.the 10 el ectrical supply to thECHERA004/000265
- Preferably the punp can be driven at any of 10% 20%.
30% 40% 50.% 60% 70% 80% 90% or 100% of the
maxi mum rated flow rate. The accuracy of the volune
. of water punped is preferably + or - 5%. | eading to a
.. +.or - 5%accuracy in the final volume of the :
~ di spensed 15 beverage. A suitable punp is the
Evotie | ¢ IMRgYphiaPoerasdreetic Bytidk 83S°€. 61 (Pad from a
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b epindh VAUIPL L S BROBE {S0mpe IO, 25, cporiees
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et o s <S0Ee FORds 88 TE TR oRRhy: Lok fpe neater
- houdthgifed thetlheastamtrz@sehasaca ‘sowendr eartngidgfe 1559
' Warﬁ@ané %fagl €ntQe NRA! WAALET §EC %@efsE?Pe tde ¢ et %fater |
230 from a starting tenpera <
. B? 4 ridt @lcpepbaltl ¢ henweperat$ mpssedpeo athy eagfcridge 1.
: ar oi"f]q:l'ﬁes prekBudadel b]<.=>1'$'wnB§:-eabox?e'5 Jeﬁggeﬁplr}/eé r1%.m1t8 then
dwel | tinme between the end one di I spense
- thethrdatader23s divewfashiby meansmﬁem ahsqquuermlve_lnto _
16 sPeNSE gy ehgy fécc!\feag tBag,d0-£eGeds. The heat er
- maintains the selec tenperatureto within + or - 2
. C duri ngfeheirdrepeinsecsyepé. msomr@@ugslm dminegtethéo the
- wat @frfalagehge 38 ﬁos HEafYCLE dohe b& 1
t he crartrlgtggee @,g,n ? 83 C or %ge%\l‘% qlt
225°qrregiledt Bqu%moyltaajluEroms@onmrbem compressor 235
PC—%%@Q@/ QOQgﬁﬁnun‘ﬂ?leQergge'é(@ rt%@'pgédqt @:&10 at 1 0

either 83 Cor 93 C froma nomn wat er tenper at ur

3 .15 of PG @& ¥RE ﬁem%}?.lngzgolu@%nﬁlgegll igrpressurised to 2.0

"~ the teenperature exceeds 98 C__ Water out put

. OvVasad .emperakibBy C Wheohl rWbbabrsdyds z@&fcéﬁfpé%%%tc%r thb flow

omthe:

hedidr® 2253P% F MAFLIHB) cE1 9% iTRGe Hé@oa BiPwafdow rate.
cartri dgeel Cbﬁtrdﬁﬁaﬁﬁbcéﬁsart bt eéhé%)év&@éé@ pxlefpatrjanon

: pres c'f%eo Oahcomprlses a processing module and a memory The
20 control processor is operatively connected to, and controls_
_operatlon 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
25 the beverage preparation machine 201. In the'illustrated
embodlment the operatlonal parameters are the temperature of
'the water passed through the beverage cartrldge 1 during the
operating stage, the speed of charging the beverage
cartridge 1, the presence or otherwise of a soak step, the

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



flowis acceptable the water is passed to the
cagf %09.9 982 -the pressure is bel ow or above ]
pr Sderef M Had I|mts then the water is di vertP&T"E)‘i/"‘“’"/"‘m65 '
-neans of the three-way valve'into 10 the drip tray .
recovery receptacle 270. The air conpressor 235 is
operatively connected to the. cartridge head 250 by

means of a one-way val ve and controll ed by t he .
control processor.. The air conpressor 235 “provides a -
rraxirrumf%wrate of air of 500 ml/nin at 0 15 bar. -
In HeES% ﬁﬁ‘ﬁn@h?o‘li’cﬁfgla&ﬁeﬁt?ﬁe'l ang ééguﬂ%‘édﬁt@ ang
bar pePi&d esfakhg, pﬁ aitfageQnpr essor . 235 can produce _
two flow, rates: ast .(.or maxinmum. flow rate and

a sl ow foiﬁNVraatléblemef%ﬁ oPPRF r PaFamekers are stored -

beves age MeaRaat TR cd’ﬁ@ﬂi@@ goé'onﬁ%‘l@%bsgsc@d prov:.ded on’
processi n nodul e and a nenor 20 contr ? _

y.
Br oBEsEbrtHes CapEF 19 &l ;reeaﬁﬁ%%%w the grerebienalls
. Opepéiiérﬁété'fs, rba8i Wed %’oﬁ%ﬁ&?ﬁaﬁ%ﬁsp‘@%%gf:laﬁ'r@f 230 beverage

ai r,conpressor 235 and user interface 240. The nenory

of IMACREFT AR ebsorthenErde s dﬁebéflarﬂof%rmat and
var éaipeises0t. pIer i tiPd QRes At oy E@E?&?&ﬁ{

25 the era g pr epla%tl on. machi ne 251 g tfoo&he :
i |1 YREaRlss & Bﬁﬁl nEhttReh EOBPEP RtATOFEPEPES BERI®TY S Tabée 3

1bheilripekakdr BoRfia tHie sWBkeda P38 b O8N & NRopregent the :
beverage cartri d%”]tl dur i n the operating stage, the :

speRT ot*EKar g hgP 1 ﬁé’évé g%Pe@é'—rlPPFélgEallamﬂﬁ?S descrlbed
prestenae or otherw se of a soak step, the 30 total ' '
di spensed vol une of. the beverage, the flow rate of

t he WO 2004/ 064582 PCT/ GB2004/ 000265 44 water during
t herabizchar ge stage, and the flow rate and period of .

sUrge—stage TFhe vari-abl es for the nnpratlnnal
th ELAS ) Parameter E%;BI'%{ tion

paraneters arle st tored in the #9° The cartridge 1

coppfises a-qd@EeproweaRdrono 5 erldin the cartridge 1
representing |the operational opar et ers. requi red for.
opti nal di spgnsation-of the| bgevwesage

11 = 93 °C

2 &3 Cartridge charge 00 = fast charge_withnsoék
01 = fast charge without sbak
10 = slow charge with soak

11 = slow charge without soak

4, 5, 6 & 7 Beverage volume 0000 = 50 ml
' ' ' 0001 = .60 ml
0010 = 70 mi
0011 = 80 ml
0100 = 90 ml
0101 = 100 ml
0110 = 110 ml
0111 = 130 ml
1000 = 150 ml
1001 = 170 ml
1010 = 190 ml




in that cartridge 1. The code is in binary formt and

co lurality of.data bits correspondin
thggi\?gﬁ%a%?eg stored in the,ontrol processo Cﬁ&%? 000265
~ Table.3.10 illustrates how 1§ bits of data can be used

" to represent the necessary variables for the.

- operational paraneters described above. Table 3 Bit
“Paraneter- Description 0 & 1 Water tenperature 00 cold
01 =warm 10 83 C 11 =93 C 2 & 3 -Cartridge charge"
00= Lge_m_t_hﬁsga,k_nl__f_asl_char_g.e wi-t hout

sopk 10 = sljow charge wi t h|s¥&k=2E°s| ow char ge

wi t hout soak-| 4, 5, 6 & 7 Bgud¥tagee3voilume 0000 50 m
00p1 =.60 m | 0010 70 mi OOlﬂnr—&Qoﬁh. 0100 90 m

©01p1.= 100 i 0110 = 110 mf, f4ldLz 430 n 1000 ~
150 M 1001 = 170 m 1010 |2 %00 o 2004/ 064552

PCII/ GB2004/ 000265 45 1011 12’110 m° ™100 = 230 m
. 1161 9=« 280 nfl Flow rate 000 = 30% -

001 = 40%
010 = 50% -
011 = 60%
100 = 70%
101 = 80%
110 = 90%
111 = 100%

slow flow/short period

11 &12 | Purge 00

01 = slow flow/long period

10 = fast flow/short period
11

fast flow/long period

 The code on or in the cartridge 1 will nofmally 
"cbmpriées one or more extra data bits fbr error checking. In
 ohé'examp1e a 16 bit_code'is providéd. For example, QSing
‘5 the variables listed in Table 3, a dartridge 1 bearing'the'

code %1000100011110” would have the following operational

parameters:
- 10 _Waﬁer-temperature of 83 °C
' 00 | Fast charge with soak
10 - - 1000 Dispénsed drink_#olume'of 150ml
' 111; Flow rate equals 100% _'
10 ..  Fast air flow purge/short period.

.Thus, unllke in previous beverage preparation machlnes,
the memory of the control processor.does not store
15 operational instructions for bévefage cartridgés based on
. the cartridge type, i.e. instrﬁctions for a coffee |

cartridge, instructions for a chocolate cartridge,



1110.= 275 M 1111 = 300 nf 8, 9 & 10 Flowrate 000 =
30% 001 = 40% 010 = 50% 011 - 60% 100 = 70% 101 -
80990 2008/0645820% 111 100% 11 &12 Purge 00 = si:@wt;mowooozﬁs
fl ow short period 01 = sl ow4‘6I ow | ong period 10 = .

fast flow short period 11 = fast flow |ong period The
code on or in the cartrldge 1 will normatly - corrprlses

one or nore extra. data bits for error checking.

one exanple a 16 bit code is provi ded. For_exanp!e | _
using 5 the variables listed in Table 3, a cartridge 1 _
beannagrﬁ&tnonsxﬁaf'1&&&1&&&%&1&@ &?%'Qn@%%gdtgﬁe memory of
fol lLowi ng operational paraneters; _
tgn}%glr a?g’?tlpgf BECESERY) FEoTes KaFyebise ozoaiuet repche __
Di spedseidukl rdper‘aﬁh.blxﬁlﬁl Yarkpelrs 1d4’ theFldQE?éxgégﬁYcle, -
equg O% 10 st a | ow purge/short per :
unl i k‘e i §rb‘é e”f GEtRPeRar 3 TRt Lvachi aveaten [iegree
rﬁenblfycmﬁtltchle ocfonhéo&@@ee%&eh 8pese NG %Eoéﬁeﬂébsed For
operat| i.ns Ef 0 for beverage cartridges based

on ef%"e‘p cea(r FagELY -erent oppxitipnglopsrewpeters can be

cof fieed fmftchlfﬂtgeent nGtddest b@NB1&s B RBEPLA father - ‘than
cart I‘l dgquh WD 2004/ 064582 PCT/ @B2004/ 000265 - 46

same parameters for all types of coffee. Prior -

coding solutions relying on storlng-lnstructlonstby :

10 cartridge type rather than by individual'parameters are .
unsuited to such subtle dlfferences in dlspense cycles for
similar beverage types because they qulckly consume the
available- storage space in the coding medium and control
processor. Secondly, the coding method of the- present -

15 invention allows for new beverage cartrldge types to be used
1n pre existing beverage preparation machlnes even where the
operational parameters for the dlspense cycle for the new
beverage ‘cartridge 1 are only decided upon after sale of the
beverage preparation machine 201. Thls.ls because the

20 control processor of the beverage preparation macnine 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 prov1des

'_25 excellent backward compatibility of the. beverage preparatlon'
machines for new beverage types In contrast ‘with prlor _

"machlnes, the manufacturer is restricted to dlspen51ng a new
_beverage type using one of the pre- exlstlng dlspensatlon
“cycles as determined by the in-market machlnes

30 , The cartridge head 250 is shown in Flgures 39 to 42,

The cartridge holder 251 of the cartridge head 250 comprises



instructions for a tea cartridge etc. Instead the

menory of the control processor stores variables for

ad)'@P4¥4Bhe i ndi vi dual operati onal - par anet SCI/GH2004/000265

t he di spense cycle. This had4’a nunber of advantages.

Firstly, a greater degree 5 of control of the

di spensation cycle can be exercised. For exanple,

slightly different operational -paraneters can be used
~for different grades or blends of. coffee rather than

using the same paraneters for all types of coffee.
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- macemiesed deencidmsitey t he operational paraneters for .

- the di spgns t he_new verage cartridge 1. . °
e on R gefiEaRd Uopkt pleh 298 WSV EERE ¢ B eriase
pr €M 267 AuehmoweR0klathie te tiecfisedt hewed part 255 by

. 180 essQr . ver p arati on machi ne,
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.t SRepse lgqare s w thout_.direct reference .
t'o_h%}rgi%%vg?agaef%%ngl ﬁgﬁcgg%he {chc?difﬁﬁs Pod GF Ohethe
pr SaRingy éavenrequrevisgesa 28- shapeld entn Watdwaisd pivotably
compalddRigl kbYy 1;&% a pr.eparation. nmachi nes: -
 for new be\sérgg%e typells).ggf@% ggsntarta%%? %\Alf‘ﬁt pRTYRt points 283,
1adtith &S, eeAR #idfufodc threfarridast hbdted 2% di spensi ng

a new hevesagsnd s tUskng .t he - ex] sti.n
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FI e r395t Owdizan é&@eeﬁéﬁtﬁiﬁgkibhgzﬁggﬁégé el ﬂ%@eupper

cartridge head 250 conprises WO 20
PC'ﬁa(x;'éQgéﬁ/ Bpo2aiscond pivot point 285 located on the hinge

20 axis 258 coupling the upper part 256 to the fixed'iowér part
255, Each over-centre arm 282 is a reéiprocal member
' comprising_a cylinder 282a, a stem 282b and.a resilient
_sléevefzszé. The cylinder 292a has an internal bdre and is
rotatably mounted at one end at the hinge axis 258. A first
25 end_of-thé stem 282b is slidiﬁgly received in the bore of
:he cylinder 282a. The opposite end of the stem 282b is
rbtatab;y mounted to the U-shaped arm 281 at a third piv0£
point 286. The third pivot points 286 are unconnected to,.
and freely moveable relative to, the upper part 256 and
30 lower part 255. The resilient sleeve 282c is mounted

. externally on the stem 282b and extends, in use, between



47 a fixed | ower part 255, a rotatable upper part 256 -
pi vot abl e cartridge nount 257 positioned |

m%‘?ﬁ\%’ﬂﬁ“ tHe fixed. |ower part 255 and the rRATGBAI00265

upper part 256. The upper pdft 256, |ower part 255 '

and cartridge nount. 257 are rotated 5 about a conmon

hi nge axis 258. Figures 39 to 42 show the cartridge .

hol der 251 with some conponents of the machine 201 -

omitted for clarity. The rotatable upper part.256 and,

pi votabl e cartridge nount 257 are noved relative to

t heabhkBent evanfapast 01255'lebycyl.ln?]1@r M’ag agfi at et agPH1Y The |

nmec | nis conprises a

ol amacig ToyereRle; £e ARSI RE o< tntparat e Sver

‘par £§np8d. v 2282buf Helafsersstthpaazeﬁaﬂermfret lae? ﬁ;armitrag an
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UpPpPEYC pavar -Zsetre am f28>2ed iEOwRL1 par Tapp355nt Eardt the g
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a cylinder 2 a st
sl eg¥®.2%2c. The cylinder 282a has an internal bore - .

'andls L a endatt nge axi.s
On. A E QHA%%W 2% Bl Mrofba Py ‘irﬁqqrif 5t Tne N
r ec8*%eidas haédewnras lofandt hempyiseaje:MoZaaﬁnwa'l'zl‘tELy dgpendant

0 f e em.2 [ rota nmounf ed . t
| TrPR bbb SOl Siad AU YO e
~ 1Phi 9 pispst EB‘F‘B’EJsSlmaaFémuﬁ@bfﬁ@c@@d f@qzlngiruhef heeby axis

nmovesd)] erheek akiy e dvdr ?tuﬁﬁgroﬁacrhte 220t ) c?%sq'xol%er 251 is
part 255. The resilient sleeve 282c 1s noun

extRERAIdS BhCR Hevs thosis28 285 ndor desRdts, | Toammd one on
betewsn side of the lower part 255 at or near a front edge 260

‘thereof aligned geherally with the hook members 287.

20 As shown in Figure 39, the_U—shéped 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. o B

The cartridge mount 257 is rotatably mounted between

25 the upper and lower parts 255, 256 of the éartfidge holder
251. The mount 257 is provided with a substantially'cifcular
recess 290 which receives in use-the beveragé cartridge 1.

The recess 290 includes an irregularity 291 for
'accommodating the handle portion 24 of the beverage
30 cartridge 1 which also acts to prevent rotation of the

beverage cartridge 1 in the cartridge holder 251. The



WO 2004/ 064582 PCT/ GB2004/ 000265 48 abut ment surfaces
0 der 282a and stem 282b. The. resilient
nWé&E“%%@accommdat es shorfening of the ové’r‘—‘T’Gm""“/000265 '

centre arm 282 but biases th& over-centre arm 282 into

an extended configuration. Mvenent of the third -

pi vot points 5 286 towards and away from the hinge

axis 258 is thus possible by relative. novenent of

the stens 282b in the cylinders 282a. The resilient-

sl eeves ,282c are preferably formed fromsilicone. '
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near a front edge 260 t hereof ali gned gener al

t heF IETR b Wb PEanE3 25208090 thfoRAT ﬁl@@um;ngg 25f/hes moved
10 shapedhar 81 286kd Wllagonforrred froma one piece T '

pl ast i o noul di n rising an ergonom c hand grip :
and t he R 50‘&991%%8’@1]’ méé? FRIGEES RogeperaldymciThular body

caraio dgesm,lra ATreular! oiakiy WiReupt #th RelMRER wRP
t he_upper_and | ower ﬁ?rts 252@ 256 of the cartrglﬂd‘é’e ch a

hol &P UMSE 1535 1Y S¥o (RE- BSVRTage)FavFBados § fiuring a dispense
sulstcaet aad | 31 5 Wﬁwba&lyréﬁﬁfiimzﬁﬂeﬂﬁéﬁrbréﬂ?@f&@ée'f is
e S T BRPaPR § 00 Por Soutis i A2t b cup-
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al%ﬁnﬁg&33£§)f¥w% ie tgo%ggé(g;lgsly relative to the body 310
of the upper part 255. One arrangement of acvompllshlng the
‘relative movement is to provide a wave sprlnq (not shown),
20 or similar resilient means such as a rubberised rlng,
positioned between the viewing window 312 and the circular
“body 310. In an alternative arrangement, a series of hellcal.
compression springs (not shown) are provided_eXténding |
between the viewing window 312 énd the body 310. Ih both
25 cases the resilient means allows the v1ew1ng W1ndoﬁ 312 to
move axlally relative to the c1rcular body 3L0 by a small
degree.
When the cartridge holder 251 is in the closed
position, the viewing window 312 bears agaihst the beverage
30 cartridge 1 biasing it against.the lower part 256. In one

arrangement, the rim 311 of the viewing window contacts and



beverage cartridge 1 in the cartridge hol der 251. The

/ 582 PCT/ GB2004/ 000265 49 cartridg '
V&g%)émg‘g 2Ung relative to the fixed | ower E?fgg%"mo“s
such that in the open position, as shown in F| gure
41, the cartridge nount 257 is biased out of contact
with the fixed |lower part 255 so that the cartridge
mount 257 is 5 noved out of contact with the outlet
and inlet piercer menbers 254, 253. The cartridge
mount 257 is provided with_an aperture 292 for
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253ne284manghie hardwdRfowfi hecathtts dag cueseantép an of
nmeans 252 when the cartridge nount 257 is noved
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| oaded in_the machi ne 201 he view ng wi ndow 312 is
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to the body 310 of the_upper part. 255. One

ar r‘%‘ﬁgéﬁﬁﬁfl‘ﬂﬁe RCORPI #3hi ng the relative novenment is

14 O provirde Bowey §asRl b8Y ddiriskewshe &Qiectr aginbhélet
resilient neans such as a rubberised_ring @osltloned
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carvtartledgeohdhﬂtem@Shsl shown tire Figaged42 pasichi passéhethrough

vi %\Meng.o\#egdga%ég %?%%{islsa ac%nrlllsetcttege beé\/r? ro%%iet conduit 263
of the water heater 225. The outlet piercer 254 is similar
in type to the outlet piercer described in the applicant’s

20 .European patents EP 0 3839 141 and EP 0 334 572 and comprises
an open_ended cylinder 264 of circular or D-shaped crose-
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

25 - 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 portlon

| to fold or pull the cut laminate 5 away from the outlet
aperture before the beverage is dispensed therethrough. The

30 outlet piercer 254 pierces the laminate 5 externally of the

discharge spout 43 and when the cartridge mount 257 is in



30 cartridge 1 biasing it against the [ower part: 256.
In one arrangenent, the rim 311 of the view ng w ndow '
coMORP4064388 WO 2004/ 064582 PCT/ GB2004/ 000265 POFYSB2004/000265
bears agai nst the flange 35 of the bever age cartri dge.
At the same tinme the wi ndow 312. contacts the closed
- top 11 of the cartridge 1. In an alternative
. arrangenment, only the view ng wi ndow 312 contacts the
closed top 11 of the 5 cartrldge 1, and - there is no-
beari ng contact between the rim 311 and the flange '
35. A& oPEE PRt thair t &gShy imethe AnBYlus dretiieerf thage .
35 @BHHrglYsphie: NARW Bie &E‘tén.l"%aff:%oéfdo{ Q:%(?ge:!ﬂfchaxdge

ensures a fluid tight seal between the car
theP'EHRYr flge TRR RIE1251pisoean@tofetdparaciodhe cut:
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t he head 300 of the cartri recogn t|on nmeans o
ThePisHosr phérand w3 ceénibams@@tea 10Rostevhelabdiue- bifkehe way

t uhsr 2642 aggbﬁ&%dsl%g,geg gd. end 261 for ~ perforating
the 1am nate t he bevérage cartridge 1 in 15 use.

The i nl étepPettasr PisTces 254 finiishrrownded dut iodedgeh2s4a
WatwHi cGORULS § 67 z%‘ia%*ﬂ%ﬂté n:.ﬂc? %ﬁ&?oégd%sc Ii:lyg%S %%m |

- through_ the lower part 255.and is connected .
out| et AGNALFIISBBLYof thAcoWatalr Phencer 25 isThemovable
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pi ercer descrlbe n the applicant’s Eur opean C
 patTRATeEP BB EKTRLCanyn B @%@SB@ aﬂ’i‘tﬁ cempvebds outlet

an mikakeenged i@'ﬁe@:@@ﬁreafsﬁnoé *ddeGl! 867 O Q’h%hﬁg%gr part

cross- ecti on; aV|n% di mensi-ons | arger t
I‘”’S‘Ergp’o%tls EFgatagd. aftiattd e5oPi $BrPR26%5 Soknder the

up[lﬂjtlelﬁdpﬁéréé}e 264t ey bl lﬁ‘écieerc:f2§4mét°‘alsersr egst Qtalnless
1ilerce and e entuallgscut the 25 | am nat €. of
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eth 266 of the serrated portion

b f .th
o % P4S8: St R B PRATRRRCE 259 ailly T GPPRoRetallic

oumbgbrlal Consequently, the piercers 253 254 can- be made
less sharp which lowers the risk of 1njury to the consumer.
20 In addltlon, plastlc plerC1ng elements are not prone to
rust. The 1nlet piercer 253 and the outlet piercer 24 are
formed as a 51ngle, 1ntegra1 unit whlch is removable from '
the lower part 255. _ |
In use, the upper part 256 of the cartrldge holder 251
25 1s 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 eubsﬁantially .
horizontally and in interengagement with the fixed lower
- part 255 and cartridge mount 257. The upper part 256 is .
30 moved from the open to the closed positions by operatlon of

the clamping lever. To close the upper part 256 a user takes



aperture before the. bevFrage_is disggzseq e

th . The 30 outlet piercer pi er ces
'I a%(ﬁg@gﬁ‘ég%xter,nal ly of the .discharge spout H3UGBr]04/000265

when the cartridge nount 257 I's in WO 2004/ 064582

PCT/ GB2004/ 000265 51 the closed position, rests in

t he annul us between the discharge spout 43 and the
~outer wall 42.- of the discharge. funnel 40. The

outl et piercer 254 folds back the cut |amnate 105

int h 1nul us. Thereby both the outlet 5 piercer
e R S A 20, e o oo B s pute
of thenwdsdhar godsbeyeitags. thheuppds §larRi 8568folndd Sthich

surrounded by a k\ed e 254a which is raised relative
to F%ES%E‘P?H@%F asgb‘y Vlsfh thadviattiageydsfigw 33 into
out teht peteraath 2h4 fBaﬂgﬂT@EaBEetﬂé)ﬂéﬁ@fhbgecéfonge 1 in-
art-255 to enable it. to be. thoroughl cl eaned,” for
Exarf e7=1T 1495 SRWBS IS, SRA4OF ok aiopuBl2titself into
pi ecortatodviith EREEEVSMEd Rop 1 ECES T1ad bakrBrifi§e | OWRIGHE inued
© part 55 where it is seated. The inlet piercer 253
- andf BRI °§ut‘:P8tu€ﬁ’%“r PEFC2856 nERFASEShRAe WRPSX RATA| 256
suchndscattaiikgessodht Silﬁehoﬁﬁriﬁi&m@tﬁlkzﬁsizﬁfﬁ the lower
- mat erjal dvant ageously, .the use o astic cutti _
el eRERY 32%52‘ e%&ﬁ?ﬂﬁr b’S_P%%éoBf °% thmmthanared s¥n ABY saudes
18Dl eh¢ wWEhapedchunezBand eotaby #1@AvEELS! L€ upper part o
- material d (ég’%s uentllt%__, thegl ercers 253, 254 can be
- made”” 1EES aigwﬁ\fli_ Y Gner §eFHEF ings KnoFhe nhenky megbers 287
t heoL drisumpper2patt Zpbliehy@ging MRS HoesBEe5€9 E the lower
el e t re.not roneto.f rust. The inlet piercer
25 andszt ewéugl BYS 1t CEFE39° 4% THGAREAOYET £ha hgeess
~int2EF alDwming vhighds seaoyabt ecd;trthant BE?H_S%ﬂriﬂ@Etl ie
55 upper. _part 256 of the cartridge o
A porer bR b P e ST gt 951 i ey viewing
- whiwindaw 332er herd ategthltyethé caldwingr wipaew 412 e moved
- veriji.cal i Ebqure 3 t a§l sed position
Verigennsesien. b R EARal Gorh SLH A L2D pure
256 against the bias of the wave spring or helical springs.
This movement allows for a take up of tolerances in the
20 Dbeverage cartridge 1 and beverage preparaticn machine and
ensures that the amount of compréssiVe'force applied to the:
_ _cartridge is kept within an acceptable-rangé, The clamping
force of the mechanism as moderated by the action of the
wave'spring or helical springs ensures a clamping pfessure
25  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
30 provide an adequate seal, whilst a force greater than about

280N leads to plastic failure of the components of the



hori zontally and in interengagenent with the fixed
g §82255 and cartridge nount 257. The upper. .-
part ﬁ’g 'S 30 noved fromth% open-to. the cl os‘&T’GB2004/000265 :
positions by operation of 2 clanping lever. To
cl ose the upper part 256 a user takes WO 2004/ 064582
PCT/ GB2004/ 000265 52 hol d of the clanping Iever by
the U-shaped arm 281 and pul |'s downwar ds.
Consequent |y, the upper part 256 rotates which fi rst
b_rlngs the rim 311 of the viewi ng wi ndow 312 into- R
conCaEET 9% t-hEOK| BRgearmngement mma@armagtprem& is -
in Bpbheedadily ¢getAPUAM s%'%ft@ df pr
itself ipto glont act with gl égedé tn-'g]pe f%r ’fl%%eel it has
‘car PPRRGEPURA EHAL ﬁuléﬁessrlm&apﬁoheweetméouppad :mmt 1&56
rot aéqaliétﬁ qmpe,&waﬁé r?o'i:% ange car oyt -
into contact wth cﬁowg‘r: pragrdqug’gesla—]ﬁ]f? fel is
FOtBPFEﬁP%ﬁ wifs Ebéﬁa&ﬁﬁ?qgemﬁgglwtﬁhﬂuﬁsalﬁeléEErlous effect
U- sbapese afedn284 b8 1 algrbehagliye. he; ypper pa
256 and the Iovvér art 25615 reég%tjlyngm{r%n ?1%%5 d% H»,e
menBRFErige hgpd; i e uArinager 6 Q%G’Zlmgagltngdgeha hesses :
259t ehsidifed Qweitr parg t :
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result, the view ng window 312 is m)v
rel &t i Ve 16 Fﬁéltﬁlﬁ?’c‘iﬂ]arfu%a%/ B Onaved neweupcpjar mrarot Smm
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pre¢§mtauuge Haﬁbliﬁidﬂgﬁ tﬁ@sé@ﬁﬁiéﬂqﬁg g trldge 1
lgo rreosus vg Iled to the car e is f"
§ 5BE {) a‘ura’*ﬁgelm“'f‘l’i’e eS| ﬁg Ilﬁ dhee cc'hbseﬁe

| necmamtswnaShmmaéeby ©&e Bfld oe eiarhﬁ@d MNEd the
sprf i cal ri n?ﬁ?ensures a cl anpi ng pressure

25 o e ca 1T hetrildn@énthe Virtiachwandeg 312
pr eslrie alwampﬁmmﬂﬁ elbabpéd tﬂtﬂ;vfeleﬁngﬁe:’@l@sré‘& EBS 11 of

ClQﬁﬁQc&?Er}&ge and the outer tube 42 of the inner member 3 by

20 contact with the viewing window 312 and the ledge 254a
- These clamplng forces help prevent failure of the cartrldge
1 during pressurlsatlon and also ensure- that the inner
member 3 and outer member 2 are fully seated relatlve to.one .
anothe; and thus that all internal passageways and apertures
| 25 remain at their intended dimensions even dufing internal".
pressurisation. '

An imaginary datum line can be drawn betﬁeeh the first
and second pivot points 283, 285 of the cartridge holder |
251. Ags can be seen in Flgure 41, in the open p051t10n the -

30 thlrd pivot points 286 are 1ocated on the 51de of the datum
line nearest the fixed lower part 255. As the upper part 256



t he cartridge 1, it has been found that a pressure of
be&%ﬁﬁ@ % and 280N is required. Preferably the force
i's app ﬁately 200N. . A force | ess t han abo®CTAH3004/000265
does not 30 provide an adequ3 e seal, whilst a force

- greater than about 280N |eads to plastic failure of
the conponents of the WO 2004/ 064582 PCT/ GB2004/ 000265
53 cartridge 1. For the arrangement where bearing
pressure. is applied only to the closed top 11 of the
cartridge 1 it has _been found that a pressure of '
bet TRASHES0 Kha nelL OREENPPS 1 F ke rtdie thirdi Pivase podned 286 of
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duriroyideses nadsitive closure mechanism which leads to a
.deflnlpe closure action wherein in the final stages of the
20 clamping lever’s rotation, the snap-through action of the U-
shape@ 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 feeistance to
_ re-opening of the upper part 256 since a minimum force is
25 required to compress the sleeves 282c sufficiently to'move
the third'pivot points'286.back into line with the datum
'llne ]01n1ng the flrst and second prOt points 283, 285,
Advantageously, the interengagement of the hook members 287
and the bosses 259 prevents separation of the upper and -
30- lower parts other than by_fotation of the clamping lever.

- This is useful in preventing opening of the cartridge head



pressurisation,. An imaginary datumline can be drawn
be{eRiydeg, first and second pivot points 28

the cartri ge hol der 251. Asscan be seen in ét éﬁémﬁ%mnﬁ
41, in the open position the 30 third pivot points 286
are | ocated on the side of- the datum |ine nearest the:
fixed | ower part 255. As the upper part 256 WO~

2004/ 064582 PCT/ GB2004/ 000265 54 reaches the cl osed
position, the third pivot points 286 of the clanplng
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ct a 8 and 3€co ar ns
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Wi t $OTREL S§6s 988 95 9noten LEQddel dw Jilhemmsté 8 barcode
sl egyes az%%(éu@iﬁ%' A6, 38St3t 20 an' ?mggg néPQ:h%f barcode,

t he upper part 2 since a mnihumfor
a charge coupled device (CCD) 323 for producing an -

electrical signal representatlve of the acqulred image and
20 support circuitry for the LEDs and CCD The space in the
lower part for accommodating the barcode reader ‘is limited.
A mirror or mirrors 324 may be used to reflect the light
from the LEDs 321 to a focussing lens which is'net.located
in the lower part 255. Schematic arrangements are shown in
_ 25 Figures 44a and 44b. The lower part 255 comprises an
aperture 326 which is the same size as the barcode 320 on
“the beverege cartridge 1. In use the eleCtriéal signalse
produced are decoded by signal processing_seftwere and the
- results forwarded to the control processof. The software ean
30 recognise whether the read of the barcode contained errors.

The barcode 320 may be rescanned a number of times before an



25 required: to conpress the sleeves 282c sufficiently -
third pivot points 286 back into |ine
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' -'p| vot points 283, 285. Advantageously, the _
I'nt erengagenent of the hook nenbers 287 and the
bosses 259 prevents separation of the upper and. 30 -
- lower parts other than by rotation of the clanping

“lever. This is useful in preventing opening of the
_.cart$ emlgegd W0 2004/ 064582 PCT/ GB2004/ 000265 55
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CEAN1 CrA19grred 5¥Sh &PEespririsioss heddebe2skdd closed
Theangt lecdedbaPeetierdisiadahe eQpPFiRRS s%ﬂgogfall;@ﬁ]eogk S nsor

321 nate the barcode 320. focusi ng
322#% %%:Ad%%egah | RSO FUFRet Balr e CubPEhapféoth sensors

couphet Qﬁa\ﬁlatesﬁﬁﬁé)ryaZS £0r cRF O g rdBene! &g:{ rn%%ggnlsm

481 0 p |ve of the acquired i mage an
lgupg%%}fécgl ?DESIS? g dls?ﬁé‘sEE‘E%%ﬁd:aBCBe JeranesRage i n

the | om&hepaprttmgeammmmdawm Wee reAbGOSiEs IERALEHES
lingied.1g.A AL r; ors 4 be used to }
reflect the 1 g%oisoo i3, oﬂ% nﬁgFBt% FRanigiong
'Ten%r%ﬁﬁqéﬁ Ys ﬁdTIQHQSQMedch or other interlock is provided to

preventlon operation of the machlne if the cartridge mount
20 257 is not replaced

s shown in 10 Figure 45. The

Operatlon of the machine 201 comprises 1nsert10n of a
--beverage cartridge 1 into the cartrldge head 250, carrying
out a dispense cycle in which the beverage is dlspensed and
removal of the cartridge 1 from the machine.

25 ' The operational behaviour of . the machine 201 is
determlned by software embedded in the control processor
Operation of the machine can be descrlbed in terms of
‘States'} wherein the machine 201 will normally exist in a
partlcular State until an event occurs to change the State, -

30 a step called a State transition.



in the |ower part 255. Schematic arrangenents are

sh Fi gures 44a and 44b. The | ower parg
co%og@g&?ﬁn aperture 326 wWgjch is the sane S|Cg£éf§ 04/000265
t he 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 30 recogni se _
whet her the read of the barcode contained efrors. The
bar code 3%& n% be - resggnned a nunber. of times before IR
an WO 206%/66458%° 3BB 4T RIS ons Bakte dfhidbssage
s .b]:hﬂftmaedst Phé hexpeBsUfi@r stdte thiansIBEBhNEor2@hel S
unableé% ad tq& B%rcode t he consuner is able to

lse TR 115‘85‘ r 80e T FdgES PIP LIRS BRG] &Cdge |
using a manual node of. operation. 5 The cartridge
head 250 al so includes a cartridge sensor for

detecting whether a cartridge is present: in the
cartridge holder 251. The cartridge head 250 also

i nclludes a. |ock sensor which detects whether the
cartridge holder 251 is properly 10 cl osed. _
Preferably the |ock sensor conprises a nicro-swtch
which is triggered when the cartridge hol der 251 is

cl osed and | ocked. Preferably the cartrldge sensor . :
and | ock sensor are connected in series such that the
out put. of both sensors nust be satisfactory, i.e. :
cartridge present, and mechani sm 15 | ocked, before the -
di spense cycle can be comenced. The cartrldge mount .
257 may be renovable fromthe cartridge head 250 in
order to facilitate cleaning. Preferably, a
mcro-switch or other interlock is provided to
prevention operatlon 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 dispense cycle in which the beverage is

di WeSHEER renoval of the cartridge 1 fromth '
machi ne. %% The operational gghaviour of the r?ﬁg‘rﬁ%@mooz“‘-

o 201 is * deternined by software enbedded in the .

.control. processor. operation .'of the nmachine can be
~ described in ternms of ~States', wherein the machine
©.201 will normally exist in a particular State until

| i ‘an event occurs to change the State, 30 a step called

e transition. WD 2004/ 064582 PCT/ GB2004/ 000265

.'57 = 44 shows a State Tr anS|t| on Tabl e whi ch

|IIustrates the States aria State’ tranS|t|ons for one

of—th preparation machi ne 201.
ETPREEY GO

4T3 iy Carwgidg t r T StariSto |
02)§! NpAa82 }59%%%65 arty Wgtbl“éaggta\f%%we s |
Errp=rature Lodk Cartrid er| JARHY 4n§cat[t)r o
scliption Sensor Senson |evel I%RVWdSk viari apl' g _
ng cator rate [w (OK, ., N CJRLR)1 WATER > orj = 8§
Closed: I\I/AlnwrmoN/AI\ HEATI NG 2 [ Carltri dde

D<o
(D

|
%01 AC {:’éﬁﬁR Seng Gro== Beeatp )G e’HA [ Carftlovdgle | A [No
Sensp '&R 2 |WATER < 8l O osed: |Grtridge Lqgwetion
gpt o I_\l/A No READY [Cart g&d@ensor =K |. 10 Actiion | -
= . : Open: '
[Cartridge
Sensor
) =CLR] - _
2 | WATER <85goto 2 Closed: Cartridge Low goto | N/A No -
- | READY : : { [Cartridge | Sensor =OK |} 10 1 - | Action
| If timeout : Sensor= | goto 4 : :
10mins goto 8 : readpod()]
Open: Cartridge
[Cartridge | Sensor
Sensor =NOK goto 3
L =CLR] '
13 |'READYTO NA .| Open: - N/A Lowgoto | NA | Gotos

{ BREW AUTO | [temperature | [Cartridge ' 10
L | contralled in Sénsor
background) =CLR]

goto 2
4 | BREWIN N/A ~ | Open: N/A Low goto | No Water off
PROGRESS ftemperature  |.[Cartridge | - 10 flow - [ goto 6
AUTO h controlied in Sensor . ' goto .
[Run-Brew . | background] =CLR] - S 110
State] : - | goto 10 '
Al oto'7 ' ' : . :
45 |BREW = NA -~ | Open: N/A Low goto | N/A Goto5 |-
: 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])

1 MANUAL " | controlledin | Sensor - Goto 8
- .background] | =CLR] - : :
' goto 2




If timeout Sensor
Cartridge

Open:

=QVR2P4¥ABY TO N A Open:

Sensor

backgr ound]
N A Low goto No Water

=CLR]
of f

Sensor

= goto 4 1 Onns goto 9 readpodo |
[Cartrl dge Sensor

NOK got o

3

N A Low goto N A GoPgT! B2004/000265
BREW AUTO [t enperature [Cart?l dge 10 controlled in .

[Cartridge 10 flow goto 6 AUTO controlléd In Sensor

goto [ Run Brew backgr ound]

=CLR]- 10 State] goto 10 -

goto 2 4 BREWIN N A Open:
PROGRESS [tenperature '

0 5_BREW ﬁaOoen \:VQALLOW q?to NLAfoto@g Rl_.' .
SUE‘.P term ture Pery i dgéVA 0 cont| tew d - | Release
Sens %E?%L gr 9 R| Cagesee 110 6 REAMY TO N/ﬂm dgoto7..
Qpen ow gg éggrlﬂf /\ggl_q BF’EW[tenperature 3
[Cartridge 10 (n AlLgg@ig ral led in <>ens,or Go ?_o.E.
background] =CIR qoto 2|1 WD 2004/ 064582 o :
PR/ ?BQWf/f OOO.:.@IE\ 59 7 BRE&N | N |W/M Open: Nhl/a;ﬁt:ohc W/Ajot ggt :
'a[W:%;ﬂg ' ApROETPS igloe r| rtrijdge 10 |f| ow |dction
ND.tR' , ime%ut r!DR( control%tgl‘u:lQ € enr-stlggelr © [Ca t e g S
gpto ?;c then goto - | background] =CLR]
9] goto 10
9 | BREW.DONE | N/A Open goto | N/A Lowgota | NNA | Goto 8
‘[air purge] [temperature = | 2 ' 110 : '
[Cartridge controlled in
Sensor =CLR] | background]
if timeout 10s :
goto2 - - : .
10 | STANDBY N/A Open: N/A Lowgoto | NNA | Goto 1
[heater off] [Cartridge 10 '
: Sensor
=CLR]
goto 1
Closed:
[Cartridge
Sensor = _
readpod()] . 1
11 | ERROR " | NIA N/A N/A N/A - N/A N/A
Power offfon : | -
required to
clear
12 | WATER LOW Low goto
- 10

- The follow:.ng example illustrates a dlspense cycle to -

exempllfy the use of the State Transitions by the control

processor

It is assumed that the machine 201 is 1n1t1ally

sw1tched off and with no cartridge 1 1nserted in the

cart:rldge head 250.

control processor is in State 1.

When the machlne 201 is ‘sw:Ltched on the

The water heater 225 is

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




MANUAL controlled In Sensor goto background] =CLR] 1Q
goto 10 8 PURGE NV A Open: N A No action VA No [Water
of WO 249406¢Bknperature [Cartri dge Action on, tRCFE#3004/800265 -
- controlled In Sensor sec thefi’goto background] =CLR]

9] goto 10 9 BREWDONE N A Open goto NVA Low goto N A
- CGoto 9 [air purge] [tenperature 2 10 [Cartridge
controlled In Sensor =CLR] background] If timeout 1

'Os oto 2 10 STANDBY N A Open:- NV A Low goto VA , CGoto
.1 [heater off] [Cartridge 10 Sensor =CLR] goto 1 .
CI dgragesspCarransigs téeftate 2. rifadtodng 1t imd=RARORY sﬁcate 1

B oA SEOVEE L0 S B8 o e v
i | 1 hesttriggerad dtpcspmmbacytdmal Cexerpkohiyréherveesadr B
t heir_%i%tag J&aE‘ﬁéé it‘}{és cg¥trﬂ§gep %rglrd%lr 259r39§ epsrso%rerly closed.
"5 The control processor then'lnterrogates 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“ '
-icartridge.is_present the control processor transgits to State
10 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 translts to State 4 and
operatlon is commenced automatlcally During States 4 to 9
15 the water temperature is controlled in the background to
| remaln within the requlred tolerance range of the de51red
: 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 _
20 State 8. Once the air purge is completed the operatlng cycle
is completed and the machine enters to standby mode in State
10 " If, durlng operation, -an error occurs then the processor
transits to State 11. If a low water level is detected then
the processor transits to State 12.

25 ' To.lnsert the cartridge 1 the cartridge holder 251 is-
| opened as described above to expose the cartridge mount 257
The cartrldge 1 is then placed on the cartridge mount 257
recelved w1th1n the recess 290 such that the handle 24 of

the cartrldge is located 1n the 1rregu1ar1ty 291. The
30 optlcal or magnetic barcode 320 of the cartridge 1 is

orientated directly above the aperture 326 in the cartridge



51t is assuned that the machine 201 is initiaIIy

S and with no cartridge 1 inserted in t
c\a\ﬁvﬁzp@gog%fﬁ;ead 250. Wen the machine 201 is S\KF?/@I%?P“/"”““S
on the control processor is In State 1. The water

heater 225 is switched on. Once the tenperature

reaches 85 C the control WD 2004/ 064582 . '

PCT/ GB2004/ 000265 60 processor transits to State 2

If at any tlma during State 1 or 2 the cartridge

hol der 2?5 Iosed the Iock sensor will. be
trlggere o ﬁdcaartﬁléjﬁﬁl helden@5doher Bhepraesedoby

| ndomltatn@nt bat théec el hydoeyvdoldehedalibsy QRSS! %urlné o
ntrol processor -then |nterrogate .

the %\sr‘{rr% &58 é%f] &orand)PUE Le RiprEerPeabipoR54 pierce the

| nslamiotdtens dhetKardarcdg8gseNSY FoShUERS @alfex%g' iglet |
Ehe ont r.ol F ocessor indicating whether a cart

19 ARG 8UF et HEE Tar PFi gRCHidiagerbose . the Jmmnate 5 cut.
' carli}r itthge ous1pt efsiaﬁtcetrhgsq;om rﬁldgﬁogﬁsmo thRNShES149

State 10 where i renmains. in a readi ne

st TR RY { Hee hRYge SBRItIER - z@nemscmgenae at .

V\IhIC[E*rtp:dIdQé hBd€0 s 0 HCASS Yarthh i '
Stgte 2. If,a cartrid grfglg reser?trt aﬁé f%}e’%ﬁh £fe rim 35 |
etween th

t he Ot of *Br SHEdee tP‘%‘i‘%"? t%> % ¢ndskhe eippegpart 256
1@ pemrst/ioan beweammféc ednash ot 6@l ke £3Y 110 3t eflﬁs 4

to 15the tenperature is controlled int
bacci<d:rtgﬁﬁlae %3 egliﬂf"h \I\fjﬂlﬁq} ikt gged refd sudiféranne
rangltegﬁlthetdeﬁlﬂk@dan&etwrﬂégs@r€§ §&fe %eﬁhﬁ ring t:he
opeyati %nal ‘J{Oﬁarreters set by the barcode on . H

bever ge caf dge 1. Once the discharge stage of
di spens@oi sonuerpieetrad apertindlcgel St KO BHRBGRE | g?e:r.?ag:es
1t ath% gtagptf‘set pht%ug;: dg{%e is conpleted the operating -
ed -an

cycle 1s conp e e machi ne enters to standby
m)de i nThe a@meramngl tyclhjrqmg;mpesath@rhte@ia gfr@grtndge

oc%gg Lpgpoﬁ iﬁexdonggeg ha&ransn s to State 11. If a

| ow water Teve FhEX “Ehe processor
transit §a¥’érl$l%t eremgniztSloTo isl peefordie bgakhei §g€idal

th%a‘%@‘:lﬁééjgfe&%lnqgﬁogsrﬂ‘eans 252 as described above assumlné
20 that the outputs from the cartridge sensor and lock sensor
are satisfactory Once the barcode 320 has been deooded the
operational parameters of the machine 201 are adjusted by
the control processor The dlscharge cycle 13 then '
automatically commenced.
f:25 ' The discharge cycle has four ‘main stages, not all of

which are used for all beverage types:

(1) ' Pre -wet
(ii) Pause
(i1i) Brew/Mixing

30 (iv) Purge



opened as descri bed above to expose the cartridge

nmoynt The cartridge 1 is then placed on
ca%r’."%l‘g““n%) nt 257 received within the rece?gﬂﬁéoo‘”"”"z“

- 'such that the handle 24 of e cartridge is |ocated

~in the irregularity 291. The 30 optical or magnetic
barcode 320 of the cartridge 1 is orientated directly
above the aperture 326 in the cartridge WO 2004/ 064582
'PCT/ GB2004/ 000265 61 nount 257. The cartridge hol der

.. 251 is then closed by operation of the clanping |ever
as describ&he BFRr¥etDEFR9R) the caatoidoe 3 risechangded with

OUtWerte DiERBREEISe 283 er 25t “c:%n&hsz '@,m gqg éfOLhUwater

cartridge 1 to formthe car ein
outi¥P £33 %&ed%’éléﬁﬂﬁ%ow%bv@tteﬁecmmmaﬂ@ bewaragby

t heimajtiddeenpi eidbeﬁnzéﬂe'ﬁftﬂlét%@nugh \# :]f},% %g”g%“‘%etted

urroundi ng. the di scharge spout ose
%ar"‘?ﬁ & ér%bPQjé'PYZSEkgrPJFﬁ,CQ e éar“ﬁwfd’geflpwarauadof heoo |

r| mlsfambet:vxsemlme £86 1 ge JFoyRL 2b4 and gﬁghgi’@

256 10 and/or between the w ndow
o top? IoPIt FRFe d&r PRTHYRuIRTLY fsefivd $¢IU|qﬂlrttlrgﬂ9eseal

. Ofc&hﬁ&hﬁhﬁ@ﬂv1dc6hggii&&&d‘%éMeEQ§Ea{ﬁbfégieatgsaﬂe§ the

'1_ I during the dispense cycle nce “
gg\éﬁ‘gggﬁge’&’&%r@%@ c%?%%éfluéﬁéﬂab%%orelfihtemare able to bé

16t pumbetiopt hutigRe24dol e AR 2hi0Y BY lv%lﬁggpéﬁsﬁac‘ter
-~ the_st egg?of cartridge recognition an I scharge

cyd‘ln SCERP t YRy PR eCdGT #A96N 1i 4 speeestinsd tioyenhere that
opwacair oE dévdrdge AGEHIH! ld%Fﬁséi‘Sof?%% %a%?f?#? d:thlet

gssum n 20 that the outputs fromthe car

Sfégr 356“35812’ sBRR%?- are satisfactory. Once the -
barcodeTBe’Zdeme begge daceilad thBepe PRSI I g@gladl?_%ts 200 to

lspa anpters of the npchine 201 are adj uste

Y ontrol ThrotedsseT ﬁ*f?eecdﬁegcﬁlﬁﬁégc% é’rleswet:heﬁage for a
. auPGﬁdet@%miqucpEﬂfﬁﬁXﬁf time. Both the pre-wetting and

soaklng stages are known to increase the. yield of the
extractlbles from the beverage 1ngred1ents 200 and to _
_ 1mprove the end flavour of the beverage Pre-wetting and
20 'soaklng are. particularly used where the beverage 1ngred1ents:
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
) 25..determined by the control prodessor-which sends instructions
" to the water heater 225 to heat the water pa891ng from the
~ water tank 220 to the cartrldge head 250. Water enters the
lower part 255 of the cartridge holder 251 through the
conduit 262 via the inlet valve and the inlet piercer 253
30 into the inlet chamber 126 of the beverage cartridge 1.

Brewing and/or mixing and subsequent dispensing of the



25 The di scharge cycle has four .mai.n st ages, (_not al | )
- of ' re used, for all beverage types: (i v -
pr¥oe 4%946 ). Pause (iii) Bg,evv/ M Xi ng 30 (i v)‘%ﬁ&?@@f’ooozﬁ :
WD 2004/ 064582 PCT/ GB2004/ 000265 62 In the pre-wet - . .
stage the cartridge 1 is charged with - water fromthe
wat er storage tank 220 by neans of the water punp -
230. The charging with water causes the beverage
ingredients 200 in the filtration chanber 130 to be . ) -
wetted. 5 The charging may take place at a "fast” flow = ..~
r atREVEF 28RO M /R b@Weaag%lwtrﬂﬂaw 3I='a¥.-% asf dg@pBribed above
M /wiith rédher&AW ¢ £ eIy B8 { S o'fStHérEéxgé&lb o )éa&l_é?{&ge- 1.
for cartridges containing viscous_ |'iqul erage - "
(i ngr edi éRE s3iih @ aeheompRiges]itdet blowing ref soessurised air
di leHroagh beho ity eah e t8 InOmlEh ; epﬁ@%%eagee‘?ra@e
hi gher volune fl ow rate. pl' e vol ume of water “Injecte
} niFTEREIgert riAnsprpsthay cdileeverases uree dilspensedtand.
or drR¥etRger QAL AR 19N EPeida okl ef&ﬁrcf:‘l'slg%%%tiﬁét L&lther
122 during this stage. The pause stage allows: NE -
bevEVEFRIT ngii%eiht $uZEe dees TOtseaRmence Hemedtistely on'
i njc@ébéai&'ﬂ_rcifng:ﬂe'"'%rﬁﬁﬁmwnéts@gﬁef €5 éf‘ldlcm %%t any lggj%rity
period of time. Both the pre-wetfing.and 'soaking ~ =
st &feShar B Udtb P Cderrcrrmddowhatlyi el thid prewents an

1EeXxtunaetépt £51 d rpiKehenbeyesaga EBQ&Q@E@%& AMefPdndE of
i ove,the end flavour of the beverage. Pre-wetting s
aggs"?oa%ﬁé?%ﬁ?f -are. particularly used where the

bever agen i mgfiedi @peSat 86© 4 Qask ABSu QUL af Eﬁ@-mﬁi_éhi_n'e |
th?P?_r]gvv/om xri ng st age vvater/ is pgssed t_hro.ugh t le .
caftri dYCPETaNINGr §BF PR/ EFIPePEREPDHAAr-age from the
bever agenden@hediopat-at 209 . cythe hedPsidt Wondlhekhecyat er
1§-S¢onsumer removes the cartridge 1 by opening the'cartridge>
holder 251 and manually removing and dispdsing of the
cartridgé._Alternatively, the machine . 201 may be_proVided _
with an automatic'ejection mechanism fo;'removing the _
cartridge automaticélly'on’oéening.the'cartridgeiholdér 251.
20 : The delivery times for beverages.ﬁsihg the machine'éol
and cartridges 1 are typically bétwéen 10 and_lzo.éeconds,
préferably.30 to-40:seconds for roést_aﬁd gréund éoffee,
between 5 and 120 seconds,'preferabiy 10 to 20 sébqnds for
chocolate and between 5 and 120 seconds, preferably 10 to:20
25 sgeconds for milk. | - _ '
B | The machine 201 may also'advantageously comprisé a
" memory in opefative communication with the.dbﬁtrol processor
that stores information on the type of_bevérage.dispensed_by
. a user. The operating cycle of the machine 201 may then be
30 adjusted for the next cartridge 1. This is especially

advantageous where two or more beverage cartridges 1 are



25 determ ned by the control processor which sends
I N$Sd 1644 to the water heater 225 to heat the
vvateq palls(’g#gg fromthe water,tank 220 to the PCT/GB2004/000265
cartridge head 250. Water enters the lower part '255
of the cartridge hol der 251 through the conduiit 262
“viathe inlet valve and the inlet piercer 253 30 into
the inlet chanber 126 of the beverage cartridge 1.
"~ Brewi ng and/or m xi ng and subsequent dispensing of the
- WO / G G2 00 265 63 bvera fromt
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s Bdl speng’l %:éegél ot her 8 "f\,‘\%’;lgg:’e“ﬁﬁ?ggl rgl (%g‘emry
not thonewee si imEokimstéloy on tnees&aisitobeaérad;e dispensed, the

Rl R e R L o R e e

- unacxEptidigies wpy Kee ialtiemedr bal aghiessune optlmum beverage. In
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- 18t atmlstad{leubeodulz.n:‘_ed Onge thmdﬂm'aunhgadqmi e:dna:&e

bee Do £0P| etred c ves h cartr| -
by openi ng tﬁea%&;%l?o?ldggﬂéhofge ﬁé R UAISP 188e tnay
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1Bol ger l%ralpeggo;[he lg‘?l Id&%E,}./OIII fn%nnog'gvlgg u%seldngo

t he machi ne 20 cartrldges are typic

bet ety féﬂeaﬁ‘é‘:ll%z@e POdofhes ) Prefietter a:klssleytmetcef Zbeverage that
secongsef Qi100A8kt mtgf:guagsﬁéﬁgéee?orbgkwor S @4 yger

120 seconds, Ereferably 10 to 20 second
predomlnant y drinks one beverage type then the machine can

1nstruct the water heater to rema:Ln at the optlmum

20 temperature for that beverage type.



10

15

20

25

30

chocol ate and between 5 and 20 seconds, preferably 10

to 20 25 seconds for ml k. The machi ne 201 may al so LLOYDWISE
advant ageously conprise a nenory in operative

communi cation with the control processor that stores
informati on on the type of beverage dispensed by a

user. The operating cycle of the machine 201 may then
beiBd: adj usted for the next cartridge 1. This is

especi ally advantageous where two or nore beverag

e .
Bar t r} dges U e WOR 26047 0654382° FETIEB266R7DBD28S "B "e

used entially.to forma,begyera Far, cexagple,a
coffegfggﬁf?wﬁgéglnéygbe d?gpe%sedq%grlgﬁédjby a mikes”
Cartrbé’g@ {556 )f GIdPad 26APPUECLAOvHEVELIAGE lower part, the
Alternatively a chocol ate cartridge could be used

f ol | owerkbyaa tmbkkngardveatdge fxprb apr edaseras T eany imowhich
chocol ate beverage. By using a nenory that stores

i nf or fAt| BAPDN BRI flisr SEspRIRPaAGef RS peifsédrefhpart, and a
manner . of dispensing the second cartridge, say a mlk, .
cartrfaaé?gn%§%%ﬁ§%ﬂ’tépeagfsgag ?é#glﬁh%gﬁfiﬁénfngaged with
bever age- l&@ert%@,bq\ﬁ% %).E@gﬁlr@ Rgghmllziﬁn df'u%Q%@§egoan£ising
hot chocol ate may, 10 typically, be diluted | ess than

t he mal k1adgedstnddre (260NT e@erbhladds tie@rintdre Mbbkr part

di spensed for chocolate may be dispensed at a sl ower

fl ow rat ehtoclesserpdsid idagr @deof inf bagn nliggrefinghdever
beverage. Many conbi nati ons of cartridges are

possi lPBPahEcdper bt FAG FEmRfet P8 1asPetTd e SSipitguserrected
to the 15 skilled person..ln_addition, the I

foBd168 ° ¢ |5 oVOtt h(gfs%cﬁionghioip?er ‘par’p%s}é)t ﬁgd 2

maybe Uséd “t'd ° alf ow _ 0 predict
type %feckg%\ée&@g§p£9@§1 men@)é&squ gl )I |hzn%.)gg want; 9+ end

- di spense. For exanple, if a user predom nantly drinks

one beueageltypeothen dhedmehivie ¢ans) | nat ratet dfhehe
wat er heater to remain at the optinmum 20 tenperature

for tHatrbeveeagert ypel) 654 lLO¥BOWNSEend of the second

member {(282) being pivotably connected together at a
tlhird 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
lfrom the open position to the closed positio”n the
clamping lever moves from the first to the second

position of stability.

2. 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) .

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

wherein in the first position of stability the third
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Gaims: 1. A closure mechani ggp for a beverage
preparation machine (201) conprising a fixed | ower

part (255) and an upper part (256) rotatable relatlvellOYDVWSE

to the lower part, the 5 upper part bei ng noveabl e

froman open position, in which the upper part is

di sengaged fromthe |lower part, and a cl osed

posi t PéFCti h2dAi chithecuppef ipartside enfgageth wirt Hintehe

| ower part, the closure mechani smfurther conprising

a claﬁﬁﬁﬂg PelBF {2BB) OpbrabPRItI Ui F & e Ripjper Points.
part 10 in the closed position, wherein the cl anping

| ever conprises a first nenber (281) being pivotably
eonneat edosakteambbhshi phvet €283)ed 0id he uppes, P drein in
(256) and a second reciprocal nenber (282) having a

first térdseppudt abkétabout fasseconde pitvod (1285) ,pidrdt (286)
end of the 15 first menber (281) and a second end of

the séc6fid° nBnBeF 282} bePhg? pf¥btabl i T ormietirea the first
together .at _a, third,pi (286)  such that the

clanpp%g ?ever RSO Fi gggénllvéﬁo%% 'Nositions of
stability, wherein on operation of the cl anpi ng | ever

to nove the upper part 20 fromthe open position to

tshe clrosedspesi hkeRahhem ekabphbged everc nves: f4.omithe 4,
first to the second position of stability . 2. A

cl osurégergéhanbsmiasstl aifedoifntie ey niddei 2mearest the
clanplng | ever (280) conprlses at | east one hook

nenber lxeéis%fWFcSr P@RJadrAg’ a28Et &Rt f%@f)coﬁl%eoﬂ dier datum
part ,(,255). sure hani sm,as cl ai ned

cl ai m'T76r clguﬁ15esg g?é n?fﬁe fo???s@ 6%5i%$@n

of stability the third 66 LLOYD WSE pivot (286)..

lies on a first side of a datumline joining the first
(6283) ranrd csecenthecB8a) spi W6t cpa@tifit8.in any preceding claim

wherein the first end of the second member (282) is

pivotally connected to the lower part (255).

7. A closure mechanism as claimed in any preceding claim
wherein the second reciprocal member comprises a
cyliﬁder (282a), a stem (282b) received in said
cylinder and a resilient sleéve {282c) for biasing said

stem into an extended configuration.

8. A closure mechanism as claimed in claim 7 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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4. A closure nmechanismas clgnmed in claim3, wherein

in 5 the second position of stability the third pivot
(286) lies on a second side of a datumline joining LLOYD WISE
the first (283) and second (285) pivot points. 5 A
closure nechanismas clainmed in claim3 or claim 4,

10 wherein the first side of the datumline is nearest
the FiSdetPUrdnete Partl S(255) cdid"tRe 18e@8HdPSFARIHFI t Hk2 1T
datum line ig furthest fromthe |xeq Iomer part
(255)""%. A d'osurd TedianiEm®as “Cfaic88PitA %a eve‘
precegcgr{wrlcééaé g U’L—%Woelan:n; I'éez\t rcﬁtnge@gugt:{ Ehgront side
second nmenber (282) is pivotally connected to the

| oweropatie (2B rage A ila0ti® nMR@RANINEM as clalned in
any preceding claim wherein the second reciproca

menber conprises a 20 cylinder (282a), a stem (282b)
received in said |l inder and a resilient sleeve

188203 ThITHTAsITY LT At GRS A Exverdegotine claim

Conflg#ga%iQnthg f&&%fﬁ%”&%{ﬁ%ﬁ%ﬁ 0 %1%%%'@%@ 5B8cona

erei novenent clanping 1eve

(280) nék0ErE heohbrst d4cn tJtheSQﬁ_ortddep%'vte&Q@eOfpreparation
stability is accomopdated by deformation of the

resil meptis¢eeve (282c). 30 67 LLOYD WSE 9. A

cl osure nechanismas clained in any preceding claim
wherein the first menber of the clanping | ever

g nprlsei a U-shagednarn1ext round a front 1
the beferage™preparalid ne 5 Y. A §F8§uﬁec aim,

mechaghsm.as chal o8gdsipe arﬁ‘é’crpér?lcﬁﬁ'ﬂgrtcrleaﬂ 'Bomp\éﬂ%

t he.cl anpi ng nechani sm-conprises two second

nenEeESrtQBGg@nhSQQQrSL flee Obo e homesage i apaleat b@Rt and
macni ne

the upper part and being rotatable relative to the

lower part and the upper part.

12. A closure mechanism as claimed in claim 11, 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.

13. A closure mechanism for a beverage preparation machine
(201) comprising & lower part (255) and an upper part
(256), together defining a cavity in which a beverage
cartridge can be located, the upper part and lower part

being movable relative to one another from an open
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10 11. A closure nechani sm aggcl aimed in any preceding
claim wherein the closure mechani smfurther
conprises a cartridge hol der interposed between the

| oner part and the upper part and being rotatable
relative to the 15 [ ower part and the upper part. 12.
A cl osure nmechanismas clainmed in claim11l, wherein

r ot at PefAi bf ok hen uppeth parte Yovedelsc a e {duger( iparcen be
causes the upper gart t o engage the cartridge hol der

20 an8°tB Hbve’ the"tattHitge ottt Tht P Tontaet o PR EHon
the LRWSHiDArL,aNd. Al ddle SANE LIJP Lo £aUSE, 11 USReq

inlet pilercing neans an e outlet piercing nea

provi dedwekn the Loyer pard 160c PiSEL po@l tHad@8n in the
received in the cartridge holder. 25 13. A closure
mechanriispefiorcaibever tige ¢reparatnonhamcin mentz20E) a top
conprising a |l ower part (255) and an upper part

(256) SUFHGEEhEL Ltef PRI P A TaWi Ty Fac St EH- e heverage
cartridggrggnebe | ocated, the gfggropart nd | ower

at nea .ce the eve rtrid
part 306 B&Fng ndvabl e Fal ati Ve to ohe anothers Friomegn cridae

open 68 kLOYD W SEnpPosiiionsip.whi ehy a. beverags, son.
cartridge (1) can be received in the closure nechani sm

and a closed position in which the beverage cartridge

is fixedly retained between the upper part and | ower

pdrt, Awltéreiviei perhenbsel asedlposeti on their|bswherein the
mechani_ sm contacts a top surface (11) and a bottom

sur f alé o5 Ch8eHEFEI afe X Cal fr F dGR™RF = df L hRal o B Cetft érreater

~of the heverage cartridge to exert a conpressive
§ n2QV 93%E

force ofngreater than 50N. 10 14. A cl osure nechani sm
as clainmed in claim 13 wherein the closure nmechani sm
exerts a conpressive force of greater

. 15. A closure mechanism as claimed in claim 13 wherein the

closure mechanism exerts a compressive force of

approximately 200N.

1l6. A closure mechanism as claimed in any of claims 13 to
15 wherein the closure mechanism contacts an uppermost

surface of the beverage cartridge.

17. A closure mechanism as claimed in any of claims 13 to
16 wherein the closure mechanism in addition contacts a

peripheral flange (35) of the beverage cartridge.

18. A closure mechanism as claimed in any of claims 13 to
17 further comprising a resilient member which contacts
at least a part of the tqp surface (11) of the beverage
cartridge.

19. A closure mechanism as claimed in claim 18 wherein the

resilient member is a sprung member.

LLOYD WISE
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than 130N. .15. A closure neghanismas clained in
claim 13 wherein the 15 closure nechanismexerts a
conpressive force of approxinmately 200N. 16. A

cl osure nmechanismas clained in any of clains 13 to
15 wherein the cl osure nechani smcontacts an upper nost
20 surface of the beverage cartridge. 17. A closure

chdhi S 35 CI"Eed iR ﬁyc&FlEF8|ﬁ§ §33tB ljewherein the
mhere r c Lt ontacts a
perip eréﬂffegﬁgg ?fn% Q?Qbﬁgbbe&g%gge ggr ridge. 25
18. A closure nmechanismas clained in any of clains 13
to 17 further conprising a resilient menber which
ont actsloatrd easthaa ipar i sofc tsHenetdopnsanfacé €li)mefl13 to
the beverage cartridge. 30 19. A closure nechani sm as
cl ai nedY WWF%ﬁ%ﬂrﬁ?ﬂ%Rﬂ%@ﬁepﬁlﬁhé25ﬁésFPW§ﬁﬁSﬁﬁnﬁeFaF§eé
sprung I nenber 6% LLOYD % cl osure mechani s sm_ .
as clBied | n' Ll 'm" wherelac SeaSEFG g°heRBer P8 gf the
Vi ew @&W)I{ld@w £31l)or 2he A LJASWL ARChARLSM as
clainmed in any of clains 13 to 20 wherei'n the | ower
part (255) conprises a raised portion (254a) which
contacts a central portion of the bottom surface of
the beveragercdaregiadgenr 22 Axiresurie rechadi shedgs 13 to
clained in any of clains 13 to 10 21 wherein the

| ower ? parte f%lﬁlaﬁﬁi%ﬁﬁfﬁiﬂ§ﬁﬁxﬁﬁ Hard ang F8eatBBRE Part
relative tp, ower I the qpen  position %oo on
t he c}%seépp%gg%%cﬁgaééﬁ% ciggtrg'nechgn gn&a b P
clainmpgdsclabm 22 fuu thesselb compriging a cartridge

nmount (257) interposed between the |lower part and the

- upper part and being rotatable

23. A ciosure mechanism as claimed claim 22 further
comprising a cartridgg mount (257) interposed between
the lower part and the upper part and being rotatable
relative to the lower part and the upper part for

receiving, in use, the beverage cartridge.

24, A closure mechanism as claimed in claim 1, wherein the

third pivot is disposed between the first pivot and the:

second pivot in both the open position and the closed

position.

LLOYD WISE
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relative to the | ower partsand the upper part for
receiving, in use, the beverage cartridge. 20 24. A LLOYD WISE
cl osure nmechanismas clained in claim1l1, wherein the '
third pivot is disposed between the first pivot and
the second pivot in both the open position and the
%éosed osition. 25 30 69A LLOYD WSE 25. A closure

chafii P oF © a™bHevar bk %?%p%r%‘ﬂ%?ﬁ%d’rﬁ%r(am]?)n machine

co r| ed. | ower . par an u
(Zgg) ?g?gtgﬁ%prlgfaglve fxe% £° ra%%rgpsﬂd 5“ upper

cartripdge h@bderr&2§€3b18t§é99§ﬁﬂehﬁiWﬁﬁﬁ thed Quer 2nq 4
part and the upper part and being rotatable relative

to therftowdgeparidand(2he) uppesrpasdd wherseim the 1ower

| ower part conprises inlet piercing neans (253) and
outIe?arbléPE|gEen%%h%r(95ﬂ§ fot W%ﬁﬁﬁrﬂftatable relative to

respe Y, an n nd an outlet, in use,
car?r? L §%¥§ af%celéeghlnu??l cﬁﬁ??ldﬂﬁ“ﬁﬁfdéﬁe lower

wher ej erEO&aﬁ 99s9§ ih

part gauses tﬁe upper bgt%%%i?%pﬁ%SZ PCT/%%E%O%?dgmgééet
70 LLOYPErW Sk mpait t(psengage thensay ! ridga holdear, and
to nove the cartridge holder into contact. with the

| oner 1part and a2atouthetsahe téme i catse ridyase

the. inlet Qlercln means and the outlet piercing

means "€6°pl &f ca® ggecﬁ?fFfﬂﬁ%er%%ﬁ?%%d T tHe rotation of
cartrigge,hplde 6, S chani sm as cl ai med

in cla|n12EBmhe%gfﬁ gégggpgégpge ?2@@53 IS ﬁﬁVba g "PPEL
from between an open position for receiving a

cartridge in the cartridge



10 hol der and a closed position i.n which the cartridge
‘hoMye2004/85438a contact with the. lower part. 27.pAyceao04/000265
closure mechani smas clai ned in claim26 wherein in '

the open position the upper part (256) is orientated
.15 substantially vertically. 28. A closure nechanism
as claimed in claim26 or claim27 wherein in the

-cl osed position the upper part (256) is orientated
hori zontally Y. 20 29. A closure mechani smas cl ai ned

in any ghrtlebrengdet @he 28a r¥hesS ‘hotl*a%rcé’ﬁé M J9@ve the
hol der (c %;58%%%'365 a recess (290) for receiving a

cartrldge

AdErointe ARRHRGN ththsthe alowst part and |

- ¢l ai m 2&twhbe esdamd e mer e6€88uEL90)n GREPT L5ES;
irregularity é%%]%ﬁ for revent| ng rotation l?lrét piercing

cartrldge Fec

S ﬁut L PERESHS 3Ba3s. tA pliomier @

frechani sarasiddainR@ivedaty ohe ClATE adR L
wherein the cartridge hol der %57 'S é?asgldd%

2004/ 064_582 PCT/ GB2004/ 000265 71 LLOYD W SE relative
t o 2éhe fl xEdsdlﬂM\/&i’(ecﬂahlsﬁzé@) Cﬁ%dt I?.ﬁt %er@ va%ereln the

p05|t|on with the up

part di sengaged from

- lower par Pe’ér%artthezégst 17 dieverRh ke fromhbeterern iadgepen
hol der pssdts@ngagea\eéégmﬁgealC_cg/pcrrlggg_t in e ca@_\tmdge

1 ¢! osur ehngggfml _as clainmed in claim31 where
the open posTt FPISS‘E%rQ‘ﬁH@é’%GF‘d@hl@zBﬂ‘)E lcsartrldge
di senga@eﬂjdérom tile cbAt @&t RrEFCivig: ABaes §233) and
the. outlet piercing nmeans (254) 10 33. A beverage
preparati on machine (201) for preparing a .
27. A closure mechanism as claimed in claim 26 wherein in
the open position the upper part (256) is orientated.
15 substantially vertically.
28. A closure mechanism as claimed in claim 26 or claim 27
-whereln in the closed position the upper part (256) is
_ orientated horizontally. " '
20
29. A closure mechanism as claimed in any of claihs 25 to
28, wherein the cartridge holder (257) comprises a
recess' (290) for receiving a cartridge.

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

30 31.

A closure mechanism as claimed in any of claims 25 to

30 wherein the cartridge holder (257) is biased

LLOYD WISE



beverage froma. cartridge (1) containing one or nore

bewe zedgesdssegr edi ents conprising a first pier CIPGQ/GBzoo4/000265

el enent . (253) for formng aMinlet, in use, in a 1.5

cartri dge (1) received in the beverage preparation LLOYD WISE
machi ne (201) and a second piercing el ement (254) for

formng an outlet, in use, in said cartridge, .

characterised in that the first and second piercing

el enents (253, 254) are formed as a singl e renovable _

20 uni trelddiveAtbeties afjiecedr apaeat part Maclk) NguéR0dnatdSn an

' ' laim.33 further conprising.a fixed_|ower .
part (85 SRR IR R EPSE e e appRSre Gy she
to the lqm,rr P25t Dand, thdﬂe:aummedgéahidld&j NGhEDY¥LAOE Rige
from an, g goa %I on, ich the upper part is

di sengage Fr om en? fﬁ&fnt CPOrl e PFFRg a
Scartridge (1) and a closed position, in whi \(/:vlq t he

pAr n with the,lo erein :
;J ﬁgsiemvéé‘ﬁsér%nﬁggﬁgnw F5uT Sbme‘%{\ﬁ%§3alf“n3%h‘éh?1f%éé’d in
| ower pdret oPAD ROBALEDG58De E@Etﬁiﬂj&)ﬂoﬁ&@%%zyﬂgolf -
LLOYD er.a par ati.on nmachi ne
as cl al\/gne%ng%ge Afpg‘é?,{%erg lé’laggnPé%fr‘WP@r Bﬁeﬁnf’hézg:h)l énd "-hle-
pi er ceroyt2%3) piandinuthextnspi(@eeetl (254) are orientat ed

jovertically and parallel to-one another. 5 36. A

beverage preparati on machine as clained in any of
cl @B ms BPeverdSenheeparnttive mabkin®i @0er £6258 emding a

outlet RRLSEE €258 2 LA RYEOl: Pl ARS8, TR STl AL 8 e
beverage ingredients comprising a first piercing
: element’(éSB) for fbrming an inlet, in~use, in a
15 | 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 secchd piercing

elements (253, 254) are formed as a single removable
20 unit.

34.- A beverage preparation machine (201) as.claimed in
claim 33 further cbmprising a fixed lower part (255)
and an upper part (256) rotatable relative to the lower

25 part, the upper part being‘moveable from an o?én
position, in which the upper part is diéengaged from
the lower part for receiving a cartridge (1), and a
closed position, in which the upper part“is engéged
with the lower part, wherein the removable unit is

30 . mounted, in use, in the fixed lower part.
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35. A beverage pPreparation machine (201) as claimed in
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.



