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MACHI NE AND A SYSTEM FOR THE PREPARATI ON OF BEVERAGES
wab@spresent i nvention relates to an insert, aPOEHCBRIVSE/000476

5 and a systemfor the preparation of beverages. It is

known to provide nachines and systens for the

preparation of beverages such as coffee, tea and

chocol at e. Typlcally, in such systens the beverage

OQE&?fBﬁﬁﬁﬁﬁATION OF

nachlnes to use erX|thvEmn@n$ners such as filter
paper bags containing Toast and ground coffee or | eaf
tea. It is also known in other machi nes to use
C a n - tpldges
R bRERSnt Ninb BRCL ORI ERE £ TAES AL T Bechine
and dusyegemréparaheoprebatheiéﬁ béveeugeadas bot h cases,
the machine for use wi.th su cont%Inerﬁ}ls speci IIy

e Tetngreth: bety ik rRchiaeS Rl Bttt e

prephPadibBhewrhpadeaBgebospassavaterrand/ Hea Hredmidd SLGbe .
the container to prepare a beverage which is then

TypidiépeEnses. SBQthUéVGWQgéhGrb@ﬁ?é@9©n%ﬁﬁﬂﬁ@ﬁ??&@ Pee pgsed
elthg%f_dm' 0 ¢gmuer ¢iLal, QL ggﬁﬁé&h&d”?ﬁkst siqoriggltrt@r. It is
one market “consSuners nmay not to use
knowﬁemarabaenmabhmESSwhenusprépaxuh@ebemnﬂsq&nef$zn3uch as
di fferent. bevera e i.ngr edi ent tainin C?églners
t

£ilchy, PRRABERAFoBEY BAVAdgEoaThighid S [ siee oF leaf

tea.t Reretore-ankabjact nchrhhe ﬁé@ﬁ@ﬂésZQd'ﬂéﬁ“ééﬁtéihers in
provide an insert, a beverage preparation mnachine and

the ﬁOb@vefagérpréééﬁét wdA Cy SRENPahT £ 18/ RNl tokditrerqr

use v t f n

Ty b K

beve@spect Ini both aasebLecheohabhEnprEsennuknwehﬂhOﬂu¢b
provi de 30 an |n§ert for a bevera%e .preparatio

contgiBRFfetthPERCEEL 1Yy PREAPERY BRsFEhEd ¥or? b%aer*‘vwhlar

d681%ﬁrbE'g@ﬁ%alwggtﬁﬁrarbgb@ he88Mhndli @A sd | ext &t €and/or
| ows the beverage preparation
steam through the container to prepare a beverage which is

then dispensed. Such beverage preparation machine may be
used in commercial or domestic markets. In the domestic
market consumers may not wish to use separate machines when
preparing beverages from different bevexrage ingredient
containing containers or, indeed, loose beverage
ingredients. It is therefore an object of the present
invention to provide an insert, a beverage preparation
machine and a beverage preparation system which allows
consumers to use a variety of containers or loose
ingredients in a single beverage preparation machine. In one
aspect, it is an object of the present invention to provide
an insert for a beverage preparation machine which is
primarily designed for use with cartridges, whether rigid,

semi-rigid or flexible, that allows the beverage preparation
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WO 2005/ 079639 PCT/ GB2005/ 000476 2 machine to
di spense beverage ingredients fromflexible
weonsarger s such as filter bags. Accordingly, BEEGB2005/000476
present invention provides an insert for use in a
beverage preparation machine of a type 5 conprising a

brew head suitable for receiving a rigid or
sem -rigid cartridge, the brew head conprising an

upwardly . directed inlet for supplying wat tQ.the
maChh P e B SKRTR COSRARREIy T PAETEE QOiTet JForPLe
cont@dbhbhawsefcrbageragecpr edyeed by the machine, the
insert conprising an upper part, a lower 10 part and
sdgicionglimsadys, thise PUBFENtaAdVIERRE O HCY Jogishgn 1nsert
veabl a I gurati ' [ a
for gﬁgnégt%'%%%%%gégrgégeﬁﬁéﬁggue%%§§%§§p6§ﬁfba3§% into
comptrhie iings er toramd haadc ko edbdenffioguratdedving whirdlyithex

.upper, and | ower parts are eal ed together hy the
semisgapiiry Sredms 8'd§§71'en rteI’?’e?“@B‘éit \ﬁ@ér}l?%lf’%ng l??'(-‘e\ﬁprs?ﬁrdl Y
diretldn® At FHoH ReppllFikse waltke @eartHd brefw hewer agel a

ingredients, the [ower part conprising an inlet and
downamrddtl etirmatadgeytiete dmrupsdtlevt aavisrsge wrokuced

he_ _inl.et a oyt | of s ever
by t%FeB%%ajﬁgh %%ghﬁhggkﬁeﬁc%ﬁ%jgﬁglr?ﬁﬁgm&%gé&%gg'i%tg%%er
partt Bed2Gemchinaesueh that upperused latwerr foeorst freing et

of the brew head passes upwardly through the inlet .of
movepRe S RSSHEST 0 CERG. BSVe L BASTTe i d it 3 [Ty
of HRENMELREe RIRdGedthr et e 1%RlRIY artd huanidrtty sefd a

bever age i ngredi ents passes downwardly through the

closedt lconfgfgurtee loms dnt wig ol Gl WPRST 251G HOWSUt IRse- Tt are
sealtgF§?%%¥ﬁ%$§%g'%%%agk§§g91eé%%ﬁ%g%f%%%gﬁ%thhﬁﬂﬁg%tween

a everage i ng spensed from
a brawlereragaimepcepakdtiion  nEchiuze detigracitaty of
accommodate rigid, sem_- rigid and flexible cartridges

bevegigie MRS iAFEr 2 GB230 VIRGT SR NSO Figfg 23 inlet and
on SIS SR ST e heale i
inlet and outlet of the brew head of the beverage
preparation machine when the insert is inserted into the
machine such that, in use, water from the inlet of the brew
head passes upwardly through the inlet of the insert into
the brewing volume and such that beverage produced from the
water and the quantity of beverage ingredients passes
downwardly through the outlet of the insert to flow out of
the outlet of the brew head.

Advantageously, the insert allows a quantity of
beverage ingredients to be dispensed from a beverage
preparation machine designed to accommodate rigid, semi-
rigid and flexible cartridges wherein the beverage
ingredients are not necessarily contained in a cartridge. A

The quantity of beverage ingredients loaded in use into

the insert may be loose. For example, loose roast and ground
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the insert may be | oose. For exanple, |oose roast and
ground WD 2005/ 079639 PCT/ GB2005/ 000476 3 coffee or

wo e@f/01®a0 may be | oaded into the insert. |n thPGT/GBa®E/000476
it is preferred that the insert conprises filtering
means between the brew ng volune and the outlet of the
insert. This prevents the grounds or | eaves being
di spensed 5 into the cup. The filter may span between

he u er Iovver rts the insert so as to ,
COT LR (BUMF A& GurPeL T LA gt AR SRS wel'y £
casd it ars L FEAVRIY thR tOWH Lt nRPaT tddndileea] ffllﬂtféﬁrhg

alternative aspect the quantity of beverage 10

meanawgqeetdqe@m $heoddewiing vsd uns cﬁﬁ%eth%%’ftthﬁay?%é:he
0 I r t
ins Y ANE pret s RS e L) dBiiiee

intd aheeduat. I'I&ﬂastfnjlrtep_amtayf repan odtvdesr tpmoejppmr and
filtering menbrgne. In a particul ar aspe

lowerymegiterd £h8 ANSEat By 2 SAdhrartHg& }thet r?él‘%]ﬁ?steﬁf

the &%@ﬂtowl%wa%%él@gr %qﬂeerftlsla& frr{alyt RIWRAILHY outlet
simlar to be dispensed wthout the need for the bag

apert‘i@lr@el(iﬁ@rerléotly sized to the brew head. In an

al-ter n ne [
seI:nn SH g| %r%%t%‘qgg %'Fﬁ% E:tglr C{uc? l%ﬁ/r C%Ie%aeg};e 0 sem
ingr2@ispher ilealdedc Wi el dalto mwdmex&qumye Hen cghAapea.ne
The insert nmay itself contain a cartridge. This
in Rk itRE FETEraGd "k éﬁ&ﬁ%ﬁ%%ﬁ n Y3iger may

be ﬂ%ﬁ&'ﬂl@ge%‘h@q 'c%li‘lt%ﬁ%elioﬁnays'f%ﬁ%eﬁp%c‘t' fieGald ¥ of Yarttherom
brew head. The sealing nmeans may be | ocated onor in

a filterupeeer2®rpdritl tefririge nemiarme Allreen@eintgloplarthé@spect
seal i_ng neans ocat on.or_in the | ower., part
che SRAIRTCER A LGRE GRRa0 MR RS e KO

allcu@Peheeac@ El_ln@g‘edi%alltsf dh Fedldeng bakeurt &iperlispheiy/ be
of the brew ng vol une. For exanpl e, the sealing_neans
dlsﬂ%ﬁﬁe@oﬁ’ﬂrtﬁé’éltaﬁh@ ﬂeﬁgﬁi fegr I’ﬁlh@féﬁa@olty? b@hé3°§é7£qgtﬂg' sized

to tiRABS-ehS He@gmed from an

In an alternative aspect the container is a rigid or
semi-rigid cartridge. The cartridge may be any of semi-
spherical, cylindrical, round or square in shape. The insert
may itself contain a cartridge. This allows the beverage
preparation machine to utilise cartridges which are not
gsized specifically for the brew head.

The sealing means may be located on or in the upper
part of the insert. Altermnatively, the sealing means may be
located on or in the lower part of the insert.

In one embodiment; the sealing means comprises a ring
seal for sealing around a periphery of the brewing volume.
For example, the sealing means may comprise an O-ring.

Preferably, the sealing means is formed from an

elastomeric material.
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el astoneric material. W 2005/ 079639 PCT/ GB2005/ 000476
4 In one aspect the'upper part and | ower part are
wale@someact ed from one another. This nmay be  PCT/GB2005/000476

advant ageous in sinplifying the | oading process. The
upper part and lower pagt nmay conprise co-operating
formations to permt snap 5 fitting together of the

upper part and |ower part. One or other of the upper

be nount ed serted

or. | ower parts
Ol S5 ARReRl Then SERe T pantheRd EHEe PYREC AR, | n

dlsc%ﬂnébk%ﬁnﬁEbWﬁo%%p%%btkﬁﬁ'Uﬁﬁﬁ% Rkt RNGdRWMagdRAld in
are joined by a hinge allow ng the upper and |ower 10

simppaiftys nigo tiney é obeiinge pridwesgpeFhgndPPegs @grt and lower
confl ur Adv antageo I i.ngi d
part o r% P%l%ﬁeFo “to aﬁﬁe e#%rﬁﬁgqgggb?%)&) beléﬁp

fltth@@ttW@%mhbheoEntﬁbtu@@erf@ﬁ&tednﬁrdﬁmkhepm&ﬂhlne The
upper part of the insert is prjferably rigid qQr 15
SERE- PgPIRSHcRtt hRE PRPSIUPE afyEteda50F H¥e, ] FaHFed

or iHRRS%edP@khilhbethBnicRRant iRY t@& Lo & Jreehanigia of
the beverage “preparati on machi ne on closing of said

machgm@suﬂel nr@chéﬁegmatsq@e@ﬁ@@cﬁh@h@py@pe&h@am\@ndpdm@r
t he i.ns tagel t.her th suff cien orce f.or the
Part gzt g Bano¥t 0 LEADe GLatHEr o6 Th e brsger Shd 1 Sher

part@atbsmo?ﬁebéam%%namhbl@@ehOa&@ablbhédlammﬁigﬂﬂidﬂmmy.
parts by _the_closure nechani sm prevents | eakage of
Advawﬁta@.eoesaslaphélﬂnalasd EAEr RS $HEn&MEN PAFHE %?Qé}% to

prevgﬁt%%%%ébb&éh&g gr@r £R8My Rlogicd yBeh chat nRhessy e
applie I n use o the upper part of the insert by

remozédafcb@smhe mechamesm of the beverage preparation

hine on clo sai d closure i.sm. seal s the
068 BRPE BPYT e PRSATOSGE not SPRESARAY 6r i OF
semib &@\gltﬂe adcaf thae pheyerage appHapacat iien u@%(;hltfdﬁ tHEh@ipper
force applied to seal the [|ower part ai nst the

partj plfefthgy 1RETEl BYUPe CROCNARI mc@@nﬁﬁgv t $heedeygeasre
prep@@%@ o%rngﬂgﬁefbﬂ'91%% 5590%'%%%%$%ﬁb%1re mechanism

squeezes the upper and lower parts of the insert together
with sufficient force for the sealing means to seal together
the upper and lower parts. The force applied to seal the
upper and lower parts by the closure mechanism prevents
leakage of water or other fluid during dispensation.

The insert is preferably rigid or semi-rigid such that
pressure applied, in use, to the upper part of the insert by
a closure mechanism of the beverage preparation machine on
closing of said closure mechanism seals the lower part of
the insert against the inlet of the brew head of the
beverage preparation machine. The force applied to seal the
lower part against the inlet by the closure mechanism
prevents leakage of water or other fluid during dispensation
at the point where water entersg the insert from the inlet of

the brew head.
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at the point where water enters the insert fromthe
inlet of the brew head. WO 2005/ 079639

weERODsSABBED5/ 000476 5 The upper part may be i nP€TIEBR@SA00476
of a doned shell. In one aspect, the |ower part of
the insert is formed asgone piece. Alternatively, the
| ower part of the insert may be fornmed fromnore than
one piece. 5 The insert may be di sc-shaped.

e (L R L R 50 ™ e bt 24 5 The B b

head on&%éﬁé%&:rt HRY 1kRrhormed fdforﬁl’w astdert is formed
Preferably, the inlet and outlet of the insert are 10

as omplpewme THitematdniedival [5Pedsiieds Rjgdd Fedthdginsert
e ew head is
st antl a% y%ﬁaggr#aér T ﬁsjren%nyai v%lry the inlet and
oaﬂieetlma‘ertth endyner tdissce shetpede.o Blarsart adiimis s erlt i smay

conpris an aperture I receivi 15 t
o i o S SR Bt
d?r@rgﬁe{t%@ij@fy @nRE Ry eader. of said machine. The

aperture may be coplanar with the inlet and outlet of
twéne imsEat TRk Henlfsrmsd then et ifay be | ocat ed at
I r f s and,
ouﬁe oaﬁﬂt%/ﬁepﬁ{régﬁleyc oano{b%ﬁeol%\gfe Zc?{ea cenétlFlg o
cop lidigad .ovmrlqoajdnemnsadmermiqurem gagsk,sdd loimg hagangist the
t he insert ma fro)}nq t he |nI to the utn%gt FI ow

brew ﬁ%?qq%%%%

Altéyﬂé%adéyyfrEHEtinéﬂﬂéﬂdtdhﬂﬂgt(Bﬂ|ﬁﬂe #%sert are not
Advant ageousiy inward flow towards a central outl et

COPJaﬁnacwvs t he beverage preparation machine to have a

p | cul arI c act s T te DBY,.

COMPr iS¢ err]%aans for oﬁl‘gt aeﬁn 413Zetlit ac |ngcmtahe&|%1£s£rﬁ§gt%n
insdhe evet age prrepgaratimnnaddvecage machine a window of

may &

a bar code reader or RFID reader of said machine. The
aperture may be coplanar with the inlet and outlet of the
insert.
The inlet of the insert may be located at or near a
periphery of the lower part and the outlet of the insert may
be located at a centre of the lower part. Consequently, in
use, flow through the insert may be from the inlet to the
outlet. Flow through the insert may be generally in an
inward direction from the inlet to the outlet.
Advantageously inward flow towards a central outlet allows
the beverage preparation machine to have a particularly
compact size.

The insert may further comprise means for rotatable
attaching the insert to the beverage preparation machine.

The rotatable means may allow the insert to be rotated

on closure of a closure mechanism of the beverage
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rotated on closure of a closure nechani smof the
wheowsnzegsd WO 2005/ 079639 PCT/ GB2005/ 000476 6 PCT/GB2005/000476

preparation machine into a horizontal orientation such

that the lower part is gealed against the inlet of

the brew head. The rotatable neans may conpri se one

or nore |legs which are attachable to, and rotatable

about, one aqr, nore |vot 0|ntﬁ of,the brew he

PreTRRE IRB AR Gl S5 ¢ g TR Thr Sudh thae

the C¥WdPldd A9 wr&ﬂé@rhgglr@@ tHeveiBge Of ePat abiOR head.
machi ne. The coding neans may conprise a bar code or

r e HotEfirdney ek i Mg 3C R QTR TRy | e (CRFITID)IG 1begpewhich
are partetseéﬁatﬂlneve{g I og}l@llso%é)cra%/l @ev moxre ?1V0t

reparation system conprising a everage preparat
p01ﬂﬁﬂﬂbfmthéuhkéw1hmafrt for use in said nmachi ne, said
|nsert bei ng as descrj bed ove. The bevera

The At lTOh Tt TR T ot L R 18 et S8 57 by 19

perfahs W all & My dacal \édf&)aa:a[‘d Gl L1880 - 18 deoding
cartridge, the brew Head conprising an upmardly

meardi meayt exbmpnilss & dranupplyioy Wt frequrndy ew head
ldeiyg%lcégygngucedab@é@ﬁ@ed outlet for outflow of

erage pro machi ne. Advant ageously the
bentes age: qurapairatdron sractligre grsoiliqard ileetardye
conmpact since the inflowintqQ the insert is in

r R (P TH PEETOIT ATRF AT D K TATT rPEERRNHWLGY machine

and Hd ecld Ot fHY iy es {dend 8auld enBig fﬂ&séf@ PPEY a
part of the brew head to be provided W th and

desayoiiehd tabdus. fl ow of water, beverage or power and

ults in a si Ier constructlon o) in
e%bctk? AP T ﬁ)e vael?aéﬂon helc}h e fp]f%geerrm% ceor%?ﬁl Ses a
brew Meaid fuithe e et h ey e ai aciai el &t e¥mihesdgad
peri phery of the brew head and the outlet_of the brgy

cartigigipe ndyr @YYt tf Ao TR B YIS HHeiv Hemete

inlet for supplying water to the brew head and a downwardly
directed outlet for outflow of beverage produced by the
machine. Advantageously the beverage preparation machine is
particularly compact since the inflow into the insert is in
an upward direction and the outflow is in a downward
direction. This removes the requirement for the upper part
of the brew head to be provided with and conduits for flow
of water, beverage or power and results in a simpler
construction of machine and a reduction in the overall
height of the machine.

The inlet of the brew head may be located at or near a
periphery of the brew head and the outlet of the brew head
may be located at a centre of the brew head.

On insertion of the insert into the brew head, the

inlet and outlet of the insert preferably lie on top of the
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inlet and outlet of the insert preferably lie on top
w@Roosh®e¥D 2005/ 079639 PCT/ GB2005/ 000476 7 upmer/cGBR005/000476

directed inlet and downwardly directed outl et

orifices of the brew head. The brew head of the

beverage preparati on machine may conprise a closure

nmechani sm noveabl e between an open 5 configuration in

whi.ch the insert can be_inserted jinto the brew head
upwagiH] 1 B IREE Lo Gurdie FPTHHIOh 4 HET HRbrpuF Lot

oriSiqueezed tpgether hysd he cl osure mechanismwi th
sufficient force for the sealing neans of the insert

t Csedirewdetddrot ttiee Uppeeragnl dARSTPares nichiee may

insert. 10 The brew head of the -bever.age preparation
conppiid 14 SR HEAEAh, Mot i Mo AT e S
confiefureeni & aperhi@ordhiguimddan dah \We cihddecédsefito cite

be inserted into the brew head and a c| osed _ ,
bre"té’%ﬁ‘ar%tﬁfﬁi i%rﬁ‘?ﬁ%i%‘?ﬁﬁwq‘ﬁ/&@n pidt twhigth tiee  eestt is
squelb&eﬁfaé&?eélgég N5 A dlatrofddie brew head deeef-fde:

ever age preparation nmachi ne. The brew head may
foramonpri seha deadeithd owesrnpart @l inseaot diabden lippegether

part, the fixed |ower part_.conprising the brew head
the i st a‘—’Hbd o]IRVYele ,p%ﬂﬁces ucg%e hepaJ‘rrfSeoretl ng rotatable from

AP PP LA Do reivhiwdirdhigyd eida et &e masieitetnay
20 into the brew head and a cl gsed position in which
COMBIHE (f5 H4OSYLS diffAEth Pt IRERR e H5HRET G rORRR t

con gf.xxt F St on YRReT; ]{)t cHIE UsEide %bﬁi@o the
rotatabl e attachment to the brew head such that
brew dtestd amdfa tdieagsheropargucit itdre ibr evkidad-he 5l dweampart

of ik S HRHnck® W ShE T RGt |'Glher T OoTIT et g
of iR salaje ghdmetdns antwadihiend.i xed |ower part of

t he brew head when the upper part of the brew head is
i Theh e xsye igh a0 somRel Sshertidfsed-QiRy art and a

rotatable upper part, the fixed lower part comprising the
brew head inlet and outlet, the upper part being rotatable
from an open position in which the insert can be inserted
into the brew head and a closed position in which the insert
is engaged between the fixed lower part and the rotatable
upper part.

The insert may be a rotatable attachment to the brew
head such that rotation of the upper part of the brew head
from the open to the closed position rotates the insert into
contact with the fixed lower part.

The insert may be locatable directly onto the fixed
lower part of the brew head when the upper part of the brew
head is in the open position. The insert need not be

attached to the brew head.
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PCT/ GB2005/ 000476 8 The beverage preparati on machi ne
WOreOpSOmspY | Se a reader for detecting a bar coOPEI/GB2005/000476

radi o frequency identification device (RFID) |ocated
on the insert. 5 The sysgem nmay further conprise a
guantity of beverage ingredients. In one aspect the
quantity of beverage ingredients is contained in a

The beverage

cont ai, ner c%%grisin Q}Iterin , _eans. 3
| e e G P P A b PO A FBRF htar T
for HeaT-tand; &f i «id @ degifo trRRaguRewderetbkd £ofdein

powdered tea, creaner, cappuccino mx, chocolate and
devifciequiRF Ihodstarted «of ftde &£ %dnd nil k. The contai ner

may be flexible. The container may be forned at | east

in part from a filter paper or filtering nenbrane.

Théepregzarim imaveumdrheal sompone sespanEtithodbfbeerage
, di_ spensi ng a beverage using a beverage. preparation
ingTRgdRE - OIS T Dl FRRT Y 451 £ 6 el Vi ng
ingradileditd Als &RMHairdd drear ididgandheduaw dead filtering

conprising an upwardly directed inlet for supplying
meangat het depeedercevi et lend sa magolenaredisetid datay the

ut | f.or. .0 f I ce h

srou e i i S e g e Srenor L pen e

cof felkgs poardmeltaniesm afrddreeverpage qirepariad,i athocolate and
machi ne; _inserting an insert intq.the brew head, the

Liquifs §heCg&itry £90I%8 mdda AREhPId ¢ IS Pt 6 &y Pe

Flex@®Nkal A0 Rntd3 ridantdyt YeOfr Revet age iy edirefit from
closing the closure nechanismto squeeze the insert
a Lidicelr pabfercicantt ifldrege nougemdFgne-he seal i ng means of

gﬁ%;héﬂ%gﬁﬁn§%gkéﬁﬁgg§} %%ﬁ%@%ﬁ%ﬂ%%ﬁﬁ?@gnkﬁﬁﬁﬂiQﬁgts

I'nsert opera everage prepar ation
dispeashinge at ®epassganaistingu pwietley aigeo prtdpa dat iein ofadtiene
brew head _t hrough the . o o
comprising a brew head suitable for receiving a rigid or
semi-rigid cartridge, the brew head comprising an upwardly
directed inlet for supplying water to the brew head and a
downwardly directed outlet for outflow of beverage produced
by the machine, the method comprising the steps of:
opening a closure mechanism of the beverage preparation
machine;
inserting an insert into the brew head, the insert
being as claimed in any of claims 1 to 34 and containing a
gquantity of beverage ingredients;
closing the closure mechanism to squeeze the insert'
with sufficient force such that the sealing means of the
insert seals together the upper and lower parts of the
insert;
operating the beverage preparation machine to pass
water upwardly from the inlet of the brew head through the

inlet of the insert into the brew volume of the insert;
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insert; WO 2005/079639 PCT/ GB2005/ 000476 9 di spensi ng
w@2evewage formed in the brew volunme from t hECTHGBI05/000476

and the beverage ingredients downwardly through the

outlet of the insert andgthe outlet of the brew head.

5 The insert of the present invention may be | oaded

with one or nore beverage ingredients suitable for

e formation of a beverage pr.od The bevera
DRSGEAr TP e T AR AET oo G e O From
the %%91 AR Whe waldadrasedreaveiag @dwitideing tmﬂdugh
The bever age |ngred|ents nay be 10 pomdered ground

the pusfefasdd dre IINAATE arik iy eriget idigridd ey mgfrde
i nsol ubl e or soluble. Exanples include roast and
ground coffee, |leaf tea, powdered chocol ate and soup,
| mepei dsd e ha’smet)@msages immmximm emh}drkbmldsaaiﬂﬁ with

o LSRR S S gt G IS LU i
of 2CHERNALMY HMddctbe L@@Héiféi%ﬁﬁi idedte ois) ald omir

positioning of features of the Invention. The t'erns
examplppercneamf "daffae, ,eqqhwlaﬁes aheuldp ey -based

be'v'elilﬂra]tdeer %t OQL él%r%{ %elr to 'It}nee e( QLr Jbﬁents may be

onen 'S norrra OI‘I tatIO I nsertion

powdlem*e@ t Ia_ﬁd@mder dges f {reeqeat atd dngreEchi nel‘l'tmdoesmment
di spensing. I.n additj the ter

ingregRabe ARy i VAT SidT SO e  CHATRRIY te e

roasti:elazi‘ltd %urﬁp%éﬂﬁmé ngLéHf fiﬁ%t UnRsyRfrddechddyientd emhd
e terms "inner” and "outer" and equi val ents 25

soupshdulqﬂn@e myniderasssst hey ausass t cadicnatad gositiomd n
ot.her_ conponents) being, respectively,

COHCSQEFS:, nsdertll?l.{l r eUf'l S .

ffoma centre or mgjor axis X of
t he itnseriol(laywirg hiers @onporentohe Eebodi nendsef drke
present_invention wll now be 30 des%%;bed by way of

"Lowgsgnpiel G VAR TH § et idherte 155% 6 SRITHRMYTIY

reladh @Mdﬂxboéfkﬂgﬂfﬂb of features of the invention. The
terms “upper” and “lower” and equivalents should be
understood to refer to the insert (or other components) in
its normal orientation for insertion into the beverage
preparation machine and subsequent dispensing. In addition,
the terms “inner” and “outer” and equivalents will be used
to describe the relational positioning of features of the
invention. The terms “inner” and “outer” and equivalents
should be understood to refer to relative positions in the
insert (or other components) being, respectively, nearer or
further from a centre or major axis X of the insert (or
other component) .

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

accompanying drawings, in which:
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WD 2005/ 079639 PCT/ GB2005/ 000476 10 Figure la is a

front perspective view of a beverage preparation
wore@hiorTses3nf the present invention; Figure |b i BCHGBR@EN00476

perspective view of the machine of Figure la with a

brew head in an open position; 5 Figure 2 is a rear

perspective view of the nachlne of Figure la with

some parts omitted for clarity; Figure 3 is another

rear persgectlve view of the machine of Eigure |a
wi ¥ hILbfelBarfs ComrPPEdPESFPECArY FyVleﬁuﬁérg S§rage

pre §f§9§8ﬁ'M§cﬁhﬁw of the BE%@éB@aQnQEnEQ%nlo machi ne of
igure la With some parts onitted for clarity; Figure

5 Fsganethbr1peasﬁe@ntv@evsewc@ﬂvehylbwewfhé@@ mgthtipe of
g To ne 9% Fig &ew ewh h _sgne %arts og1gted for
g%¥%r ?yw Pgﬁr 6" 3 crgsg s&EtToRar §|8 ‘of the
breywyhiead2i is &Sraaalgéeépaasu&bonueElgﬁreh% e cline of
cross-sectjonal view of the brew head in an open
Flg%%%l%?oﬁthl§§W?apé6t§oﬁﬁéFﬁﬁﬁgfgrcéﬂﬁFﬂﬁge Figure 8

'SFﬁgéfgeﬁaﬁbCaEQXREE QLath eQEPEb@§v%fva%96% tha 20

Figure 9a and 9b are schematic layouts of first and
maCBEM©ndfchgurec@gnwuthnsnmanpatbs the tirecdhifpe oflarity;
Figure la ure 10 is ew, of a. beverag
of PHHEE B BsiR 2 PROBREFEATEoTorRs Pho Ronar cyapasse b tne
macﬁiﬂ@r@flﬁlgﬁrérQ%SwieﬁtB@ﬁé|pé&aw Baieteanfout elarity;
menber of a cartridge which may be used in_the
beVegaEe PréPaPBPLBAT RAERPRETaVCt Hacpr eSefhe brew head

of %@ al%&ﬂ?neFﬁguﬁﬁ hZel §528 wSEﬂséoﬁ%CFEQEQ' ﬁ&%@%ﬁngE a

e ou er nenber of Figure ow ng an
clariwardly directed 30 cylindrical extension; Figure 13
iSFﬁggégsg Secglggggsdggm%ggnga %lg%tgkltﬁg brew head in
a closed position;

Figure 7 is a cross-sectional view of the brew head in
an open position illustrated containing a cartridge;

Figure 8 is a schematic layout of the machine of Figure
la;

Figure 9a and 9b are schematic layouts of first and
gsecond code recognition means for the machine of Figure 1la;
and

Figure 10 is a plan view of a beverage of the present
invention comprising a barcode;

Figure 11 is cross-sectional drawing of an outer member
of a cartridge which may be used in the beverage preparation
machine of the present invention;

Figure 12 is a cross-sectional drawing of a detail of
the outer member of Figure 11 showing an inwardly directed
cylindrical extension;

Figure 13 is a crogs-sectional drawing of a detail of

the outer member of Figure 11 showing a slot;
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the outer nmenber of Figure 11 showing a slot; WO
2005/ 079639 PCT/ GB2005/ 000476 11 Figure 14 is a
w@enspeesd ve view from above of the outer nmenPer/GaRo0s/000476

Figure 11; Figure 15 is a perspective view from above

of the outer nember of Figure 11 in an inverted

orientation; 5 Figure 16 is a plan view from above of

the outer nmenber of Figure 11; Figure 17 is a

cross-sectjopal drawi ng of an inne menber of _the

cartFidyet® Ryur epﬁ%SPgCB%%r‘éb%‘ﬁt )E‘r?‘émv?%%’? rOMm aBBveuter
nemtdr e pinere 4P, nenber of Figure 17; Figure 19 is a

perspective view from above of the inner nenber of

Fitigura 7.5 nlam i peespedt bv¢ eviavi bromragaye 20 Feegouter
me f%?Qf%Hﬁﬁ%%%%n%ﬁbfﬂeaRfiﬁpgrtggeérfgﬁp%Eioﬂf Figure

I'S a cross-sectirona raw hg of the
caritguxtgels i s at pbsenbled toodi sbone &f guhe @2tés member
erspective view from above of an insert according to

of Rigiuf ésent i nvention showi ng upper and |ower parts

t helRofe sppayat £, 205 FEQUE £023] | 88w PRY SHECAL VENNEBW
from bel ow of the lower part of the insert of Figure
memk2Z, i guire Grisidgper spective view from above of the

i ns f. Fi 22 show h
BRSBTS 22 200U 10 DEYPPEL 200 £ E PR Eone

memb@Ir0SSE Feiciuehal7vi ew of the brew head of the beverage
preparati on machine in an open, position iIIus%r ted,
addchtitiatd NS thePFRERPEL BYC FY 4V et 59T BaV¥F age the inner

memde2ERA & AN-SYHh 1M 300 A DEYLE 8gec Pl epaial bR machi ne

201 of the beverage preparation system of the present

i Mientieor( sishowlan view from above of the inner member
of Figure 17;

Figure 21 is a cross-sectional drawing of the cartridge
in an assembled condition;

Figure 22 is a perspective view from above of an insert
according to the present invention showing upper and lower
parts thereof separated;

Figure 23 is a perspective view from below of the lower
part of the insert of Figure 22;

Figure 24 1s a perspective view from above of the
insert of Figure 22 showing the upper and lower parts sealed
together; and

Figure 25 is a cross-sectional view of the brew head of

the beverage preparation machine in an open position

illustrated accommodating the insert of Figure 22.

Beverage Preparation System

A beverage preparation machine 201 of the beverage
preparation system of the present invention is shown in

Figures la to 9b. The beverage preparation machine 201
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Figures la to 9b. The beverage preparation machi ne 201
WO 2005/ 079639 PCT/ GB2005/ 000476 12 generally
W@ 9pHT®as a housi ng 210 contai ning a wat er taPkT/GB2®5/000476
a water heater 225, a water punp 230, an air
conpressor 235, a contr9£ processor, a user interface
240 and a brew head 2507 " The brew head 250 in turn
generally conprises a 5 holder 251, recognition means
252 and inlet and outlet piercers 253, 254. The
JenFANAFEH IR Atd dHOWRERY nel 2090152 4RI nddWEHShet Ak
220,C%P%m. ©fL dlspensi ng Qewgﬁéﬂepﬁ ﬁrﬁgb?héﬁ 518Mompressor
cartridges 1 such as that illustrated in Figures 10
235,t @ 2hntrohatocesdsry, 19 therbirvnehtade 2560 sndesi ghied

nead A A Dt A gt T g et bt COEBTR G REAL L hePabR=es 2

holdAGC Ui NGd@oHie: BSPeRéané Lhe Rhesenlet N/t babletan
insert is provided to allow the brew head also to

pilergiesrerid® bett age ingredi ents which are either |oose
o, ' [ ' S c L exLBI
THE %ﬁg%@&f@%g%%% 2640538t gKbhl €0 pe

bags. al d understandi ng of the flexi
capatier atfi ol sfens ey beves agee piepuedi énhs nhthinneaghyidges 1

br ew head exanp| e. of he cartrjdge 1. will first b
SuCkU§§%E§E§ﬂ:§gHH? ££ﬂ§% H h%ur%%vibagg %%énga ?gﬁlcufar’
the M N2 L expl & desh bedoreot hecbnsedbte 28uts thsekidges

descri bed. Cartridge for use in the system As shown _in

1 ard glarered-no Pspemee cReYerage ingEperanty ceshprides
ther%ﬂjgﬁﬁﬁﬁxﬂﬁﬂﬂﬁé&%%régk'Q%ﬁ%cng?eﬁhésﬁfgséngSih@gﬁ9§%ﬁ,

e outer I nher menber and | am nate
an larsemssentdedvided oron a hkogathe i dgew lhehdchlbastan
. _interior 120 for containing one or_nore geveiage
disHenfife BRI IQM PHT 1929 Hh Sht FEE $297ahat37%° °F
contReVRIAGs fdiver Radd 4 imkifgstibe 48] eled2d1&0pkbe.
outlet 122 and which 30 passes through the interior

Howevzy, Tire aifl etndestmeibeg | ef theofhexibheterprytion of
the %ee%leerdaégsy é&epéﬂgf&]i q‘ngc}q{]ﬁle aél?dolgfgxﬁdhégd an example of

the cartridge 1 will first be described and its use in the
beverage preparation machine 201 explained before the insert

is itself described.

Cartridge for use in the system

As shown in Figure 10 to 21, the cartridge 1 generally
comprises an outer member 2, an inner member 3 and a
laminate 5. The outer member 2, inner member 3 and laminate
5 are assembled to form the cartridge 1 which has an
interior 120 for containing one or more beverage
ingredients, an inlet 121, an outlet 122 and a beverage flow
path linking the inlet 121 to the outlet 122 and which
passes through the interior 120. The inlet 121 and outlet
122 are initially sealed by the laminate 5 and are opened in

use by pilercing or cutting of the laminate 5. The beverage
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use by piercing or cutting of the lamnate S. The

beverage WD 2005/ 079639 PCT/ GB2005/ 000476 13 fl ow
w@auk/07s3def i ned by spatial inter-rel ati onshi pRCHEBM®E/000476

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

di scussed below. Ot her ¢ gponents may optionally be

included in the cartrid such as a filter 4, as

will be described 5 further below. The cartridge 1 is

partlcularly de5|%6gd for use in dlsgen5|n filtered
£ lowyRedidt tis stPahte §r buharcbetdblopehipgf bebyeen

the o) %e%EHﬁQQTQ?rt{IQQF ﬂeﬂ@grb$fHﬁ&dlghiﬁaeéhgras

products such ‘as ocol ate tea, sweeteners,
discl®s=cor dicalsy. fOEh&mw¢mmppnamt@hmhycopewenagby,be included

fl avoured UIC uashes, sauces and .,
in thes Semtdt d& ic(JB(n Sb%c e g}r}ﬁﬂg e 15, Wfﬁg 189e83151:r1bed
furtdlkapeafouw .he cartrldge 1 is generally circular or

di sc-shaped with the dianeter of the cartridge 1

bé&iheg g dIant 135 graatepul mahy 19eFigned] §RT. uge in
disp@%sq @fi ﬂ&@ﬁfﬁ Jgé@g%&éﬁ QGPB togﬁ&hgroﬂﬂ Cloffee
memp as shown i‘n |

I gure p ca Ver a
or 1¢aﬁﬂﬂaa'(HdeuEnunuhermﬁmmwldgesl7ma§ he1&§aﬁ1andhthéher

oV raII he| nn1+3 Typlcall t he vol une of
= At Sssenr 2o | 5530, SUHPESB 00 The
cordauliey, @@@uﬁrwer@l&dﬁmrbw&@?@@w £3R9PeHed milk,

shel | 10 having a curved annul ar a closed top

fruif) judm@san sepeshsst t o‘iﬁlﬂesﬂﬁdd@%ﬁ%‘?@?s of the outer
| t
glﬁgbngaélrz Hat teh%rfp fr%m afpléf%? F Bl h&o @:{‘gﬂl %15?5 cf the

bottom |ng roma
cartcrrﬁdlghae melwnemllllyl&aascmlmr 25r t & aver slespéd omt]inethe

cl osed t 11 to t open bottom 12, _The nnul ar wal
dlamf§e5n8>f o F St el? t %e%l%l%%?h“ea%tﬂf eFEPRERY ethan

its haVighg .am ey %cl%x Mé@%hﬂ@él@'ﬁh@'é@ﬁﬁﬁ@ of the
cylindrical éxtension 18 is provided in the closed

outegoperbege s ey tiie Fagwre aki s Xpigollag wee eoverall
diameb8 F $RQML L. FiQune 12 the, eyl ipdrisal ang the

overall height is 16 mm +3mm. Typically the volume of the
cartridge 1 when assembled is 30.2 ml +20%.

The outer member 2 generally comprises a bowl-shaped
shell 10 having a curved annular wall 13, a closged top 11
and an open bottom 12. The diameter of the outer member 2 is
smaller at the top 11 compared to the diameter at the bottom
12, resulting from a flaring of the annular wall 13 as one
traverses from the closed top 11 to the open bottom 12. The
annular wall 13 and closed bottom 11 together define a
receptacle having an interior 34.

A hollow inwardly directed cylindrical extension 18 is
provided in the closed top 11 centred on the major axis X.
As more clearly shown in Figure 12, the cylindrical
extension 18 comprises a stepped profile having first,

second and third portions 19, 20 and 21. The first portion
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extension 18 conprises a stepped profile having first,
second and third portions 19, 20 and 21. The first
WEooosme39ND 2005/ 079639 PCT/ GB2005/ 000476 14 ROI/GB2005/000476

right circular cylindrical. The second portion 20 is
frusto-conical in shape f%d Is inwardly tapered. The
third portion 21 is ancther right circular cylinder

aﬂd }s closed off by a lower face 31. The di aneter of
the first, second 5 and third portion 19, 20 and 21

19 ipnEiehnCamarldee asedsifehl - tHaR TReCRf aRet b OBf 20 hds

frus?XLEB nigal jext jon, 18 deciSRses1y asa9BL8l aVeh8eEhird
romthe top 11 t6 the closed |ower face 31 of the
porttyghi Adr iicalaretiensioigh8. c irgeher atyyinhderzandals closed

houl der 32 is faqrnmed,.on the cylindgical extepnsiagn
off §Y th O“T67fﬁﬁ%%?%h'g@?%@ ham%%ege%%n%ﬁﬁngl¥ﬁ?fdgecggd
and PRELEORH ARG ANd 21.2 At nvar dhyrexéending dboukdees38uch
is forned in the outer nenber 2 towards, the bottom

thatlQheTﬁéamﬁﬁﬁﬁcﬂ%/thﬁd%ﬁkﬁ?@F%%%%l%%?e@§lPBrﬁ§ decreases
as 038099%%\{%3% e %@Xﬁé 1WE§ the anpukarivgbl #3ce 31
SO0 as to defl u 15 f

ne an ann trac ormng a mani fold
of thé belvesirided sedondairgnwas| 15 aederadlyahaulzenpall

. The manifold 16 ses ound. th cirecunferepc
snoufferna fodtbr THerD Lo BT GAbt 4T oP ST (Ao ] St the
juncPieMi Brd vdert hthaanubeia Wahd dBite@vebrwibhst be and 21.

mani fold 16 to provide gas and |iquid comuni_cation

barwerrr warsl 20 aremidieg 18hentdere3? nter fermad of the
out eQURERIIRMDET, £ difs SIOELLOGR! g8 e de blieyalaly 17

““conprise vertical slits’in the annular wal
exteBatweerizilater 4B siotss ax esprondaed. walh theco-axial

~_enpodi nent. sho thirty-seven slots 17 are i ded
WltthH@r?FFVﬂéﬁﬁﬂégﬁhé%ﬁ %ﬁo%%dt?h%e%%?%uﬁ?e?gﬁégg%fgfﬁgk
formgg%nﬁmnfa@'licféhﬁi e st wiésn 17har gepopligrabliylbet veend the
1.4 and 1.8 mmin length. Typically the Iength of

annugdachvelldt ik L maniepk@skht Pagsadr 6P PHetboer al |

cime ARl P S PR 2 Thep A Dl eaEBEL ok
are pachislad s the amullde wmatl hisflevel with the manifold
16 to provide gas and liquid communication between the
manifold 16 and the interior 34 of the outer member 2. As
shown in Figure 13, the slots 17 comprise vertical slits in
the annular wall 13. Between 20 and 40 slots are provided.
In the embodiment shown thirty-seven slots 17 are provided
generally equi-spaced around the circumference of the
manifold 16. The slots 17 are preferably between 1.4 and 1.8
mm in length. Typically the length of each slot is 1.6 mm
representing 10% of the overall height of the outer member
2. The width of each slot is between 0.25 and 0.35 mm.
Typically, the width of each slot is 0.3 mm. The width of
the slots 17 is sufficiently narrow to prevent the beverage
ingredients passing therethrough into the manifold 16 either

during storage or in use.



30 the slots 17 is sufficiently narrow to prevent the
beverage ingredients passing therethrough into the
worews0Dlead 16 ei t her during storage or in use.PA¥IGB2005/000476

2005/ 079639 PCT/ GB2005/ 000476 15 An inlet chanber 26

is formed in the outer qﬁgber 2 at the periphery of

the outer nmenber 2. A cylindrical wall 27 is

provi ded, as nost clearly shown in Figure 15, which
defines the inlet chanber 26 with and gartitions

the snﬂﬁrtetcfemﬁsfe@@e%rf&ﬁm%elﬁl n"t]%?l%‘rl 8% PEMPRE 2 at
I I
the g%%g;mgggg%;fs% }ﬂ& =4 é}%élcai wad cgflﬁaﬁea@ paed 27

orned on a plane
is ppewpéedi calsamdst tdieawm]jorstaxis i@aﬁdguaﬁ bpenwhowker

.end cQ-pl an wi.th t botton112 out er
deflﬁ@ﬁbé%?ZFﬂ%éi|9ﬁ%ﬂb%ﬁl eft E%l%bnnunl %gétloPﬁ FRe
inledOchmabee! delGrdm tome Siotsr B0r ass showehéNott gur Retber

Al ternatively, between one and four slots may be used

. The codmmaRicRle Wdtvich hare Tmdl PBTd UBOSRITERE PRI WRLch
is fgﬂﬂgﬁe %\Gpl’%ﬂeogﬁ%%lﬂi of,1be @&It%d#ngjs%t gRdLNg ang

oul der: ded Wi th an outward 'y
an opéheﬂdmeg'@nduxs:ﬁbMﬁmaﬂaEXWEmwstheebQEdecmBaDEythe

t he or axi.s X, i call the e 35
outedy TEAERRR 2 i M KW A OfOTRE T FANgE Pabh bhe
mani@bhar aed-ie fefdnadand e 24 dyowhi ch theuest e . menber
2 may be held. The handle 24 is provided with an

Altegpegriied Y20 Ratezs (309 mirdVECF | HLoTReTBYL BF HERBeFO2
commgﬁlc%E%e% %%%ﬁw'ﬂﬂgeﬁééﬁfgﬂéj '§§§ tﬂ oﬂhméghchamber

po yl éne, ypropyl ene, polystyrene,
26. pol yester, or a Ian1nate of two or nDre of these

nat rials. |table opylene.is the r e .
frs el ISl P Bt T R8T c RS 12
prov&@bﬁe%l%%n%ﬁNBUtQHEHI¥”é%teﬁEﬁ$§Vfﬂﬁﬁgée3Qpﬂﬁﬂeh extends
transparent or translucent. The manufacturing process

perpangiselipalectticoripumalian. axthe ¥ nnBrrheabdy 8hgsfipBdR 35
has A”WEB%%T%% £7gﬁééﬁ)2 and 4 mm. A portion of the flange

35 is enlarged to form a handle 24 by which the outer member
2 may be held. The handle 24 is provided with an upturned
rim 25 to improve grip.

The outer member 2 is formed as a single integral piece
from high density polyethylene, polypropylene, polystyrene,
polyester, or a laminate of two or more of these materials.
A suitable polypropylene is the range of polymers available
from DSM UK Limited (Redditch, United Kingdom) . The outer
member may be opaque, transparent or translucent. The
manufacturing process may be injection moulding.

The inner member 3 as shown in Figures 17 to 20,
comprises an annular frame 41 and a downwardly extending
cylindrical funnel 40. A major axis X passes through the

centre of the inner member 3 as shown in Figure 17.
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conprises an annular frame 41 and a downwardly
extending 30 cylindrical funnel 40. A mgjor axis X
w@2®wsew6shr ough the centre of the inner menbePCBGB2005/000476

shown in Figure 17. WD 2005/ 079639 PCT/ GB2005/ 000476

16 As best shown in Figé%g 18, the annular frame 41

conprises an outer rim and an inner hub 52 joined

by ten equi-spaced radial spokes 53. The inner hub 52

is integral wth and extends fromthe cylindrica

fhfnepsBosheynt dat FeTeapgdrt (s BB &kl fBFFBY $h the

ar_f 41 .he radi.al . bj

o o e A e h e annl & " TH e 0 e a5
equiespaceflheadidlr apobesaper.t urlts 55inekhehulhi 52 ersi sntegral

... preferaply made fr a materjal with a hj wet_ . .
witn R ERPER it L SR £TIIMARARE. 11 B bt &1 oL bfeagion
aperPQLYESEEr ar REknfBt A alhe Whirkh d¥BYr Rendised hoehese ehe

wat er - i nper neabl e cellulosic material, such as a

radigdl #RPESF c53 mat & ifall tednydr il Ky SRARSH (RIPpeFE | rralar
framd 81 WOY OO, PAPCEOLLDIER. Y 00 A Xad M thelIBEes e
poly po chloride and/or

pr opyT ene, yvi nyl
filtpol yet byt eaeab The miadeorfparatal amtEricfl twesle Ppllasdh cwet
materials into the cellulosic eri al renders_t he

strepgilly| HeF cSFRINBILEalr RO YOYA AT iR Y12t 2° may

poly@kg@rbe st efa@lrGatednidh i alerniaddd Whehuds a
activated by heat and/or pressure so that it can be

wategedipgrneabtdeceddullasifo amcesialn t9Hieh way. a 2oelakulosic
ok o the. ) ! . ;
necefIQI LIS SEOS AR 00 Mhaldd e ofnE LS, aper

fibrébemapuberadmixbl, wiesulfiingd oft he lanwbpylénane 41
having a_ s|oping |ower profile. The upper, surf ace of
POlYEhRKL splkerv3dei 8T oF Bl YR 1ETe 25 UpS t AP HigPTRbton

of téésé_@hitbmsgia/i 8% o2 1¥aid 1$RIE @ rRbeue Tl s panh @& f £ ANME
41 into a plurality of passages 57. Each passage 57

rend¢ss boloaded! bnl eistlive magiedd aly heatets Syl apke onTke fbleer 4
may <fa &§ k@g tt:Pga‘éieldt B Lcl:'oa heed F\J/va:&%a%esmaﬁ;eleféf%I&?n}.é he
activated by heat and/or pressure so that it can be sealed
to the annular frame 41 in this way.

As shown in the cross-sectional profile of Figure 17,
the inner hub 52 is located at a lower position than the
outer rim 51, resulting in the annular frame 41 having a
sloping lower profile.

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

extremities of the webs 54.



10

15

20

25.

30

outer rimb51 dowwardly towards, and open into, the 30
cylindrical funnel 40 at openings 56 defined by the

w0 piven79eext remti es of the webs 54. WO 2005/ 07PGBEGB2005/000476
PCT/ GB2005/ 000476 17 The cylindrical funnel 40
conpri ses an outer tube A2 surroundi ng an i nner
di scharge spout 43. The outer tube 42 forns the
exterior of the cylindrical funnel 40. The discharge

sEout 43 is joined to the outer tube 42 at an 5 uEper
eRBeofYihadgisEHarfgi ot 0 2T HeafisaBf Ol S&n AP 42

surr&%ﬁg?ﬁg4gn I?ﬁmg;ﬁﬁﬂﬁﬂ?%ﬁ§QQHﬁoé§ &9ﬂpr&ﬁ830ﬁﬁeknkﬁbe 42

an upper e conmuni cates wth the
formepéhengstBfiafr tdfe tlpassagesiti/icahdfannelt ket 4Zhat a

: d th h which th d b i
G1scRehargaHt: Hio oF ol T drheris (OF GeEpEEFe LorRE o
upped sahabge thROW ] AhLAUWrdSas: u i st Beafi8Nbgabnpanhi0ar

48 at an upper end and a cylindrical portion 58 at a
flangewdr -endheTrE sgfianah i U ot? i GPMBBLAEF RRvénacet 45 at
.gh apet o r ; outl
an pped bR B o e e S FEreDEntaRs et B ene
passheeer ageahomn ittt passages baweowantowardsghhehich

outl et 44 w thout indugjin turbul ence to the

the pEgRPLGE. PANSIFSS SUrd st B9t he Frost oS RoRFc QFPET

recep@itian 48ei ajm&iéﬂ_%i M fOUrcSHPPOEEsWBbS r48to-
‘equi -spaced around the circunference of the '
conigglli Raricéan 4fumtela0iPPRie SuppRd aeB¥ligdgerpaeportion

han 5 t e : dges
S R e T
sligher pepdirceliah trhdthe trajarraxs scowarddethanentienben . 3

be fornmed _as a single int%géal giece

The ggﬁﬁﬁpaﬁypéﬁélorp%@i%%ﬁ DRART i &P %alaagiﬁggg&ra@a from

the ?QQ!@g@BdSBYdJMrﬁgdm%&d@tﬂk% NS et ez SpeLBRRNEHdAS ing
he outer nmenber 2. Alternatively, the inner nmenber 3
turbahgnoe thetbet devanadser Amuipper negefarenri the frusto-

coni%ﬁdgg%‘%ﬁ' %8pqgwov1%(m% four support webs 49

equi-spaced around the circumference of the cylindrical
funnel 40. The support webs 49 define channels 50
therebetween. The upper edges of the support webs 49 are
level with one another and perpendicular to the major axis
X.

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

Alternatively, the inner member 3 and/or the outer
member 2 may be made from a biodegradable polymer. Examples
of suitable matexrials include degradable polyethylene (for
example, SPITEK supplied by Symphony Environmental,
Borehamwood, United Kingdom), biodegradable polyester amide

(for example, BAK 1095 supplied by Symphony Environmental),
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of suitable materials include degradabl e pol yethyl ene
(for 30 exanple, SPITEK supplied by Synphony

waeesooesent al ,  Bor ehamwood, United Ki ngdom) , PCT/GB2005/000476
bi odegr adabl e pol yester am de (for exanple, BAK 1095
suppl i ed by Synphony Enﬁkgonnental), WO 2005/ 079639
PCT/ GB2005/ 000476 18 poly lactic acids (PLA supplied
by Cargil, Mnnesota, USA), starch-based polyners,

cel l ul ose derivatives and | ypeptides. The |lapin
polyslpstegr fgdfr dﬁ%&%ﬁ-&ﬁﬁ B 9} ayetn8SgEa. e,
starj?_hggbgbanbéﬂg'w%r%e,c@&lllﬁwe fecasdc PRLyps QY| ene.

alum ni um l'ayer is between 0.02 and 0.07 nmin
polyphptkdess. The cast pol ypropyl ene | ayer is between

0..025.and_0, 06 | ' mbodj- &
RSl AICARG oyt G2t ha St it PR HEl yor SpuT End ™™

of alapehitm @nB25 wBdNTK.ayEY ldamipelgpispylene. The
particul arly advantageous as it _has a high resistance
alumi Bilugr LAHETdaS My asSeht) 2 ARG G0t eHe CRamRgee-

The 2a ya%éx@?ép&tﬂeﬂé) TRecord el wlde @ngbShaps andes mm

subse ansferred to the assenbly station on
in thheknppedudhi omd iembodimfenit thwlahonigl dhstayerohs 0.06

n uent | 15 _the l.am nat.e [ articul arl .

mm agai ?’E‘ PSEQ%F&pﬁ’gl.enﬁ e &9 dm an'tozzgr?a [érl a (gkm);y%ﬁ!ég
lamiHsed hBCbugtag REKIAN WiwintdfRyus R EMOHAEPP, a high

PET/ netal | i sed/ PP and Al um ni uni PP | am nates. _ Rol
resiphAPRAGt EOs EHER gy B ince FSTREREE ofARiR EREULEOERS

. cartrid \ L ; i
e hel B BT ] B et e ety he Epand
subseautntdge t tansfevesi thve ol laamagplstepstion ohethe

dinger nﬁnber 3.s inserfed into hq:ou%er nber 2; -
prodygRion Fane FEEROY ST A S A BT Do e ORTSUERELY
the LBREhafBNMBER 53 Ra-dixIeirIscaiaied Avered hto wyldbdgl cakher

funnel 40 and cone to rest_against

laminate materials may be used 1ncludin£ePET/Aluminium/PP,

PE/EVOH/PP, PET/metallised/PP and Aluminium/PP laminates.

Roll laminate stock may be used instead of die cut stock.
The cartridge 1 may be closed by a rigid or semi-rigid

1lid instead of a flexible laminate.

Assembly of the cartridge 1 involves the following

steps:

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

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

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

d) the cartridge 1 is filled with one or more

beverage ingredients;
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annul ar frame 41; c) the inner nmenber 3, outer nenber

2 and filter 4 30 are joined by ultrasonic wel ding;
walroosh®esartridge 1 is filled with one or norePCT/GB2005/000476

beverage i ngredi ents; WO 2005/079639 PCT/ GB2005/ 000476

19 e) the lamnate 5 is;gf fixed to the outer nenber

2. These steps wll be discussed in greater detai

bel ow. The outer nenber 2 is orientated with the open

boiton112 directed upwards. The inner nmenber 3 is then
i Rsert 6865 1PRLBAERe” otif eF L hertsst &2 Viilth QWS BUReRORT nt -

5%h@§bﬂ%t%%%GWY§@ p8S3stQesRd iln I &Xi @btail below.

extension 14 at top 11 of the cartridge 1. The
c¥hendrteal mexbenskons 18r bt eglitverth nemberpeni soatom
the same tine.recejved in the er, porti.on of the

12 ALoPrRART HRIFORnel "0 BICThaSTRer hrerberia ThEsqged

intot Bhedopeeti aamBdrop #hehcyhiendritead €t esiwdidd +eceived
seated _inside the cylindrical funnel 40 with the

as acleeeg Fokellf aBed%3831 ofXERESAAT Ady ixdalt &t BhsPbnths

tPeagLNg agaknsl1thg 'éé‘Pp&EJﬁ Weh$ 49 Pfo £ Nend Nhgr
car nen%er 3. The ?%Fte¥l4 ist gﬁ pf%ced(%ver t he |%ﬁer
membaenBers3asuthet hanet hemt | Feerivetderdiraltlls wopeachsrt hen

nnul ar_rim51. _An_ultrasoni ¢, wel.ding process _is_then
of RodvEininTk2t; et} A0SR, Shs ik MRERT 3 Spid
thiratpbbeisangit bFechandyl dhe cSane¥Heeassh St®pistdeated
inner nmenber 3 to the outer nenber 2 . The inner

insidenbBe 3vaARITiFptefurnat e4ReMadd dfvurrd et oteeer rfare
31 oPlend h@gi@ﬂahggl n@}@@?xgsjs?ﬁnqSo%te%rriﬁ%a%q@l{ Cthe
f we

J ol ned by neans o I'nes around the outer rimb51
suppand wkbse #Reoflppee tuges méembele 3webdtsd. fifktshotnis then

placHlnayShoRBEr S ahelTaPhel CO0R NPt o Vot draterial
cont§BBEethd5aA3014P +he t0fer par 120-he)ow thel @l BFocess
flange 41 and exterior the cylindrical funnel 40 which
is thepngsadftptiainokhe filtexr 4 to the inner member 3 and
at the same time, and in the same process step, the inner
member 3 to the outer member 2. The inner member 3 and
filter 4 are welded around the outer rim 51. The inner
member 3 and outer member 2 are joined by means of weld
lines around the outer rim 51 and also the upper edges of
the webs 54.

As shown most clearly in Figure 21, the ocuter member 2
and inner member 3 when joined together define a void space
130 in the interior 120 below the annular flange 41 and
exterior the cylindrical funnel 40 which forms a filtration
chamber. The filtration chamber 130 and passages 57 above
the annular frame 41 are separated by the filter paper 4.

The filtration chamber 130 contains the one or more
beverage ingredients 200. The one or more beverage

ingredients are packed into the filtration chamber 130. For

a filtered style beverage the ingredient is typically roast
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chanber. The filtration chanber 130 and passages 57
above the annular frane 41 are separated by the
wo pdoserepaper 4. The filtrati on chanber 130 coPCHGB2005/000476
the one or nore 30 beverage ingredients 200. The one
or nore beverage ingredients are packed into the
filtration chanber 130. r a filtered style beverage
the ingredient is typically roast WO 2005/ 079639
PCT/ GB2005/ 000476 . 20 and ground_coffee or |eaf tea.
and HEWeh$Iahf a6t Padiaadg i + hehe hesep e Phgpedkéngsofnthe
I4 i b val i S sLLed
o T S ) T bd ‘cor T be BT oot no0 - cafilhe
varifdd tasatdesi reldanb dypdartldins et weehi bt @raddcdOf8egpansuct

Qf roast and ground coffee . in a filtratio d_of
the dilirreaen SRAe AR5 T B TRS Cbt § ol 40 ¢ngrams
of HIHR i:01d LROUMY coFFRlAlih QNer OF + AR £oR0PE8So F SHENCRBess
spheres, which are freely novable within the interior

of tyrgasdlai & Moxildg By ORfdirsialgl ¥ urblig eheee Bhar bt 28k MAY
j f r.ag ingredi |

cont g HEPRY bt H R e, Y SIS WAL Pl e

freedfif mosthitle thiehdut ehenmeinberri>ibyl 24 oran saapd amivel dg1B6

. ar.ound the_periphery of the lamnate 5 tp joLn the
ot G P B e B e SR P B SHRP Ot Austl peverage
ingredhiendisngulli 280@13%hallfe W dHL6dveLxended to seal

the 15 | am nate 5 against the |ower edge of the
cyihendaméglt®alsl 127 then i ing@tt e Hdmeruer wanbaer2 by

ron 18D L5 TR, B ELA e Y IR 5 oo

joirf wheell adGnatle 5l anl nake 1pwiear nutwce | @fvethavabht whrdbe

filtration chanber 130 d al so seals the_ 20 inle
extegilinge 13898nd 2cy PRI 2 et %ﬁ?erﬁ‘g‘%\%vlé‘?,s%ainﬁhﬁ

lamig@R el 23 8%l ske RO ol di ¢ 1101 RefVER-1 881 wall 27
lam nate™5 and the | ower edge of the di scharge spout
of the ialedr chpybefr 2@el Huwyhesthadsveded b6 usedioswed as
pe S AR LSRR 08 AP IR P Ao e
42 of the cylindrical funnel 40. The laminate 5 forms the
lower wall of the filtration chamber 130 and also seals the
inlet chamber 26 and cylindrical funnel 40. However, a small
gap 123 exists prior to dispensation between the laminate 5
and the lower edge of the discharge spout 43. A variety of
welding methods may be used, such as heat and ultrasonic
welding, depending on the material characteristics of the
laminate 5.

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

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

is preferred that the cartxridge 1 is subjected to a
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Advant ageousl y, the inner nenber 3 spans between the
outer nmenber 2 and the lam nate 5. The inner nenber 3
w0 20050meed froma material of relative rigidi pgT/GBa®E/000476
as polypropyl ene. As such, the inner nenber 3 forns a
| oad 30 bearing nenber that acts to keep the | am nate
5 and outer nenber 2 s%&ced apart when the cartridge
1 is conpressed. It is preferred that the cartridge 1
i's subjected to a WO 2005/079639 PCT/ GB2005/ 000476 21
compeeapiEssi-vadl eddbetwperwddn 280 ARONREONUYSE uselnThe
comp%gggﬁggskgg goggg aEESPEgvgﬁgvgﬂé Eﬁﬁ%é?ﬂé#é‘%&ﬁlin
arlirng “undér Internar préssurisation and al so serves
undetOoifgeeazd phessupheantirenbend3aand eutrercesrenbesqieze the
t oget her. Thié ensures 5 that the internal_. di nensions

innegsmgmper dna)d JHECHPBPTRPEs2i hodehé<ar t ritdge eSS

thatfixediapdrypabkenta=¢haBger dys 5By <Ri88s Wrid it ®fes in
the cartridge 1. To use the cartridge 1 it is first

the taseriddei it srehéixpdvendgenpbipatat i e nmd

preséﬂ%i%gkfgnléé %Hg ?g%k%gggéol;zz are °pe”?d by
prercrng nenbers o e verage preparation nmachi ne
whbchspether aketandgtohdiback fhestl damgwatteed.itfio the

aqueous nedium typically ter, under _pressure
bevegnaggr BT PRE*8ar PFi Eraghin?hﬁgggﬁh? hénﬂﬁtetl 2o flﬁt%ut%%fe
122 %géggpehéabsgf gge%iagprns%e&s 8f belavean Laly2. 0 bar.

romthere e water is directed to flow through
prepahetsbot macBdnagndhicbngerheranni &o0d fr6 hihdnttde he

filtration chamher 130 of . rj t t he
amigntbofr G RIERORE prdtufl BRI LY SRR L
preskuvar dhyetbr eughchhert ber at throughanrder iI3G tard 1 Xeiso
with the beverage i ngredi ents 200 20 cont ai ned
the {néeki RRamherwabepti § BFeEABTSafe PiSteassr ded~2-0 bar.

rromUPMaLdl ¥ynthiqugh thegbeueragecbngiedi @M:dugt&ne siots
beverage forned by passage of the water through the

30 abévepagé thagmediénls péssed ihtouyhet Hel lftinateront crmber
130 fgtloéég: h%?gﬁﬁﬁgéﬁ Hr gﬁrggghnEQethu%% Si eSOJ*:Eﬁsllé/'cisngl? .
The water is forced radially inwardly through the filtration
chamber 130 and mixes with the beverage ingredients 200
contained therein. The water is at the same time forced
upwardly through the beverage ingrediemts. The beverage
formed by passage of the water through the beverage
ingredients passes through the filter 4 and filtration
apertures 55 into the passages 57 lying above the annular
frame 41. The sealing of the filter 4 onto the spokes 53 and
the welding of the rim 51 with the outer member 2 ensures
that there are no short-circuits and all the beverage has to
pass through the filter 4.

The beverage then flows downwardly along the radial
passages 57 formed between the webs 54 and through the
openings 56 and into the cylindrical funnel 40. The beverage

passes along the channels 50 between the support webs 47 and
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25 frame 41. The sealing of the filter 4 onto the

spokes 53 and the welding of the rim51 with the
wouiosn7senber 2 ensures that there are no PCT/GB2005/000476

short-circuits and all the beverage has to pass

through the filter 4. The beverage then flows

downwardly al ong the radi"al 30 passages 57 forned

bet ween the webs 54 and t hrough the openings 56 and

into the cylindrical funnel 40. The beverage passes

dowry| iy FiRCaETmeTROWD dethiedia ritsippott Wepse4hand

42039, GBzQ0 dov, t
beve\ggggg%é&lspoutl%%gto th%( %%%I%ﬁ%ﬁev\here t%g & cup-

bérsfayshly ditdehdrgeddagn @repeecdpt @cl vachtheasoaprises
cup. . Preferably, the beverage preparati on machine
an %ﬁ#%ﬁ%%%% Cé%%ﬂ%ﬂn%§§ﬁ%hﬂl' ,rﬂékﬁ i?ﬁ%oﬁﬁr£8§88d
thraiigh ithd aeed-Riddirough dike &Rt 0d daee ldaépéhgeepdcot to
t he di spense cycle to flush out the renaining

flusheattaddlg manaifeinebeptegeios ITHe dedhe rregepiacle.

d i ; Z j !l e e.Ly

ORE ELANIE £ S YR MRS 0 LbechVBgchbie
of tweepareat icdn gqrachiiniyd $heapallee bofewdi s so Higth&t hevetBge

erer RO T R T Bl P SRR OO L

cartBildge e HH €S EOmiStaH & veRf hee eheselat@ g Beyeradspensing
Preparati on Machine 15 As shown in Figure la the
ot hego bSIVieg TR0 todiRsai Forasganmdieds damgsbsiiilon ¢pereosaer

styl%OQE&#§%$§cﬂkﬁkﬁ%t%ﬁChine 201. The housing 210

prefe nmade 1n whole or in part froma robust
pl astics material such as ABS. Alternatively, the

housi@%~210 an b de in whole or in part froma
Beve - St .c as stainless steel or

ahgmshicwm itherikpus ng tAt0 hl@)h%fi%@ﬁkﬁ Mo CUPEL BES &nd

cl am shel | design having a front alf 211 and a rear

holdgafim pp2iffiicsh tiid elvhaecessraueniy @k ddmiyathine 201.
e (b408 25 BEJRENLES SACOMRIENS AN e, rrom o
robut3pdbstics material such as ABS. Alternatively, the
housing 210 can be made in whole or in part from a metallic
material such as stainless steel or aluminium. The housing
210 preferably comprises a clam-shell design having a front
half 211 and a rear half 212 which allow access during
assembly for fitting of the machine 201 components and can
afterwards be joined together to define an interior 213 of
the housing 210. The rear half 212 provides a recess 214
for the attachment of the water tank 220. The housing 210 is
formed with means, such as detents, abutments, bosses and
threaded portions, for retaining the components of the
machine 201 in position without the need for a separate
chassis. This reduces the overall cost and weight of the
machine 201. A base 215 of the housing 210 is preferably

provided with feet for standing the machine thereon in a
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25 the housing 210. The rear half 212 provides a
recess 214 for the attachnment of the water tank 220.
wab@shmesd ng 210 is formed with nmeans, such aBCT/GB2005/000476

detents, abutments, bosses and threaded portions, for

retaining the conponents,of the nachine 201 in

position w thout the neea for a separate 30 chassis.

Thi s reduces the overall cost and wei ght of the

chine 201, _A base 21 he housing 210 is

stabg?efn@fl&mr A FEYRREL VR Y h Fé@t bRgF gllgn drfi§ lthanay have a

Shapgaqg&%gnbhgrgggbg@ 8uMB-2005/ 079639 PCT/GBZOOS/OOO476
bl € manner. Alternatively, the base 215 itself

nﬁlyﬂehéxr@né hehipeliophi hecahovuabhe sdPpePprifed rant
dlspe EE %% %naggohgﬁé%ngdglge%gnp b?e%fathgliggp

at’i on ere drspensation of “t'he bever age
takebab&&calaceheTBESﬁbﬁpenseaS&ahlQﬂOZE&m@@ﬁBéES&S a
receptacle stand 271 haV|n%§a hol | ow i nteri or form ng

receRiachs SCPaS 8712 DAKLOPpE: NOUPHCAREPEIGE TRETINS & Hrip

trayr Qeapt afAheugbéadsﬁfaeeow@eef%ha %e@ébltlac_zje"' fMbnd is
ich the receptacle is positioned. drip tray 272

provnsledewgvablaegﬁfn&)m 2Ré huuwhmghlehzleep@péagéeem;ﬁ yi ng
call ect ed vat er [ecess 27 for d i.n the
pOSlgFgﬁF%ha& %rﬁﬁe ogs?zg 2708 8V%g% recepzmﬁouSlng

210 Sbaéds%7émb@yaﬁgomﬁ)dﬁéecbmEedtﬁHnSﬂa@ES oh theess 275 is
receptacle. The brew head. 250 is |ocated towards the
formeg, igf thre fre5tnBast ngt2tbeabeveinfe2t8cepPNE &g and

rece@%a@ﬁ@wgtaﬂdeg§r€§ abBoRRdadPe PRET B ARWY. Jhe heighd

he grill 274 relative to the brew head 250 can be
receadpuéﬁed to accommopdate different sizes of

FBEooEE  hE=r saPhbdu 250 a8 potsrape Faotnn 15 the”

housshyl b1al la@ergthBeré@@paaaszleestanaeabngﬁbwgd l&ﬂdF:Lgures
wi_ithdrawn fromthe di spense station 270, _so as to

la apfniki s@refrEahéyghthenaeioht afspBRsEdibeverdyeaiativ
to thg B%a&eﬂgaaeﬁ%ecaﬁOB&agaﬁﬂgtéaetgegeeba&baa@' s

ts to mni ImsSse Sspray
different sizes of receptacle It is preferred that the

receptacle is as close to the brew head 250 as possible,
whilst still allowing the receptacle to be inserted and
withdrawn from the dispense station 270, so as to minimise
the height that the dispensed beverage has to descend before
contacting the receptacle. This acts to minimise spraying
and splashing of the beverage and minimise loss of entrained
air bubbles where these are present. Preferably receptacles
of between 70mm and 110 mm in height can be inserted between
the grill 274 and brew head 250.

The machine user interface 240 is located on the front
of the housing 210 and comprises a start/stop button 241,
and a plurality of status indicators 243-246. |

The status indicators 243-246 preferably include a
light emitting diode (LED) 243 to indicate readiness of the
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and splashing of the beverage and m nim se | oss of
entrained 25 air bubbl es where these are present.
woe@ber®mbd y receptacles of between 70mm and 1ROI/GBRG0S/000476
hei ght can be inserted between the grill 274 and brew
head 250. The machi ne u;;r interface 240 is | ocated on
the front of the housi & 210 and conprises a
start/stop button 241, 30 and a plurality of status
i ndi cators 243-246. The status indicators 243-246
achimef @04b| p iLES ddé &° Iinghcadm tith 5§ Gregs hEsDPe eaarred
e ga f t 0 3
in tf?%TT%(Byz%gltf/ 0834%?%%?11%&ch%§1§\/\¢236% ' BEEeYpns, 245256
to 1m@dm@aEewhbt@@reKM@rnhaQJm@cQMHeds iopetrad imge Himen20dal

oper ati.on nd re 45- 25 t o i ndi.cat
or ARETREY HETRReh TESoSETRS 20004t M5 RemERi o loped to
111uaﬁh<am£&t la¢ RDERSstHhe h%@%n%&%ymﬁ;dmma@ GOl aliltetb Aol y,
illumnate at a constant intensity, to flash

or h%hed@p@méﬁmy on 6heb@ttﬁtd@péﬁdutﬁ§ Hﬁcﬂ'lﬁélest%tlus Yre LEDs

243508 1§ e2 1v Pl%t B% c%i B]%% %_F\é%fﬂ elYeq
of colours inc |ng r een,
and ybaﬂsztop button 241 controls connencenent of the 10

ycl e and nual | y gperated push
B R e SR Pl Pl SRR RO SRR BE e he
dlspeh@\él ded 10 a3l aw a magek1ay hearehli p@szlobutt@on,
manual [y adjust the volunme of the delivered beverage

switpr RsusigHeeri-ng the other operating 15
charagt el %tdg CStmBhef ehakly,t nl%ﬁ/v 2l ug?o@%ﬂ%?ﬂ]t allow a
vol tnme o

control an adjustnent
usernpbfiush20tachiae vollune adpusﬂﬂ&nbdgustrohewa¢1Mmeiof the

rotary. knob, a lin sl.i der,, gital readout with
dalvﬁ&’?ém@ﬁt" egﬁ&edéf&FgﬁBﬁt 2l o8s tgl& °§ﬁﬁn"fl SPS R
charﬁ}élﬁle&‘@lslt)[csVOb%%ehfﬁbqgnﬁ:h@ heduhy 265asHaehtoRekaltdg

the start/stop button 241. A manual power switch (not

alloykown) adaysbeeptodindeglone oie PAEShprem2oes 20%. The
voluﬁ%tgdgagkﬁgh¥ cBRYES 13%g§|%ecgnr%%ary knob, a linear

slider, a digital readout with increment and decrement
buttons, or similar. More typically, volume is controlled by
a user operating the start/stop button 241.

A manual power switch (not shown) may be provided on
the machine 201. Alternatively, power supply can be
controlled simply by insertion or removal or the power
supply plug from the mains power supply.

The water tank 220 is located to the rear of the
housing 210 and is connected to the rear half 212 of the
housing 210. The water tank 220 comprises a generallwy
cylindrical body 221 which may be right circular or a
frustum as desired for aesthetic reasons. The tank
comprises an inlet for filling the tank with water which is
closed off in use by a manually removable 1id 222. An

outlet is provided towards a lower end of the tank which
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controlled sinply by insertion or renoval or the power
supply plug fromthe mains power supply. 25 The water

WO 2008/02%869 i s | ocated to the rear of the housiPQI/&BR005/000476
and is connected to the rear half 212 of the housing

210. The water tank 220 ginprises a generally
cylindrical body 221 which may be right circular or a
frustumas desired for aesthetic reasons. The tank 30

Pri n.inlet for filling the tank with water
ComMATNALS 11 i0b A TEt ST (2 3P Tl aF S kA 220 may

be mdde 222m AN crdSlrdise 5O ALk ThRWAldS.A d.omer &nd of o,
t he tank which 2005/ 079639 PCT/ GB2005/ 000476 25

a CQIUTHmAY da 65leM tthe mamitidyy miya30: rEweiwdtey trartkhe

2 ) from a transparent. or transluce
tan]%fa%‘ 61;?% na{{g“}z;% ow "I c“b%tseurné_’rapnt%o |Oevr\51a.tyh§) N L]‘%ﬁﬁ:? {%f Bt an
opaguat efatfeanei INiNg iMatderdwiied Al teleRdtigl elhddvhe it n .

tank 220 may be made from an 5 opaque material but
In a}ﬁ}etlﬁfbvm%&% RASH Rf WihFd W Mser & PEn wabatr dddit i2aP

may ¥e igrdR} iR fide akQye.eddie Jealel- m‘&hzégnetx}?}{:sbe

provided with a low level sensor which pre _
opergFdcat iadn tdfe ted anatemmp Ry 230 apdt iopieildyaliniggers a

N r ._warning i ndic r, such,as an LED,. when .
warrfpeP AR roral SUT G 10 CER ARSCoRIE o eT 1eVel in
the preseldecicetdevrel a Pressmteer ciankv22Q TRreferal Yahds 220

an internal capacity of approximately 1.5 litres. The
prefggp& Ypiims 230 1S Sapérlatcapercy teo e dPEE OBdraEed 1t e 5
litPeater tank 220 and the water heater 225 as shown 15

schematically in Figure 8 and is controlled by the

c@her vlatepr prews @30 Tise qpemptpreliydesnacnteidmbatijeen the

a f 0 Lmn_of water at Xi_mu ressure of
wateg. %‘3 %r .2%&8 gir gg?leywaitﬁrngneﬁﬁferuggga?ﬁe Sglpg@sure will
schebetlicailled ihoF2gubar 8 Bhg fikowohatel0tawaternehenghol

the machine 201 can be 20 controlled by the contro
PTOCKEELEss o PEOPHEPa PEEVEEREageMBK1HE AR ntAtel o PaLe

ml/m@h bkeyRuep By Sy%b%i%ﬂ%PBkegsth of 2.5 bar.

Preferably, in normal use, the pressure will be limited to 2
bar. The flow rate of water through the machine 201 can be
controlled by the control processor to be a percentage of
the maximum flow rate of the pump by cycle chopping the
electrical supply to the pump. Preferably the pump can be
driven at any of 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 920%
or 100% of the maximum rated flow rate. The accuracy of the
volume of water pumped is preferably + or - 5% leading to a
+ or - 5% accuracy in the final volume of the dispensed
beverage. A suitable pump is the Evolution (RTM) EP8 pump
produced by Ulka S.r.l. (Pavia, Italy). A volumetric flow
sensor (not shown) is preferably provided in the flow line
either upstream or downstream of the water pump 230.

Preferably, the volumetric flow sensor is a rotary sensor.
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el ectrical supply to the punp. Preferably the punp can
be driven at any of 10% 20% 30% 40% 50% 60%
wWQaOMp/088%9 90% or 100% of the maxi mum rated fPOWGB2106/000476
The accuracy of the 25 volune of water punped is
preferably + or - 596Ig$%ing toa + or - 5% accuracy
in the final volune of e di spensed beverage. A
suitable punp is the Evolution (RTM EP8 punp
produced by Uka S.r.|. (Pavia, Italy). A volunetric
Ty Vaeis dreq i Sowd jacared eir@b?@leprléma}@dm ek Hehe
f i n ' t t
rous {10 D d0 B 2T M She i, 5 oo W and
is alslensor henta watar yresnsomd MIRO0EEOWAEEY pump 230 from
PCT/ GB2005/ 000476 The water heater 225 is |ocated
= SEAAF TG VIR R S PHASIGITRF 9150, 2fha Chddt @i 535

operdt@ihd AR rd@BitdGbOfa AR Wand: 4§ able:t a Redtute.

wat er received fromthe water punp 230 from a

Prefestahriy rgha eprebrattime dietymaroxilmteng of oneo direBense

t,] f_ar d .85 ' der
ey ORRELD JSITES S B, B 9 Cod BN dpeon:
dispearee diywpensies loysd eland ithesdweatdar. 22hebdiedg abladmrains

C nce a subsequent dispense cycle is |less than 10
the L PG A AT K s8] B 6d Quring the

dispdrif@el il e thMydtdy ¥ the2 G 496hB8 £§e110 may be
_ di spense cycle. The water for the dispensé cycle my
delivggedidlq verednay theahrel rdadR50-apr833C 6 9Fhe

' | Gkl dj ._thie
neateiPatey TILdLRoRy S P I om
tempen@tiura twatedithdrergrereat wre oaf 85 fE-omhe heatiern22ater

ri ses an over 15 tenperature cut-off which shuts

co
temPEIRL e O ik €1C 4 fiehdeaEfperat fRR% ¢ 86ds 298 QTer-

tempealt@ir O Wt UL 1 QRilhe MRRLI 223 hel SnEgdel-0 itthe Hor ew
head 250 by neans of a three-way valve. |If the

tempegedsyier @xcfeadse Wat°ér- Mapwr oudeeept fbbe the hebsden £25
g R e A
If thei patdsethrey ofeans ehtarhElichr 6e- waycypt ¥plentdet hater is
passegilr ito ttrl‘laey cra?:ci::?:vi%rg)é rleC%Fl)ft %ck:llee pressure is below or above
predetermined limits then the water is diverted by means of
the three-way wvalve into the drip'tray recovery receptacle
270.

The air compressor 235 ig operatively connected to the
brew head 250 by means of a one-way val ve and controlled by
the control processor. The air compress or 235 provides a
maximum flow rate of air of 500 ml/min at 1.0 bar. In use a
working volume of 35 ml is pressurised to 2.0 bar.
Preferably, the air compressor 235 can produce two flow
rates: a fast (or maximum) flow rate and a slow flow rate.

The control processor of the bever age preparation

machine 201 comprises a processing module and a memory. The

control processor is operatively connected to, and controls
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270. The air conpressor 235 is operatively connected

to the brew head 250 by neans of a one-way val ve and
w@osnoleBed by 25 the control processor. The BECT/GB2005/000476

conpressor 235 provides a maximum flow rate of air of

500 M/mn at 1.0 bar. In use a working volunme of 35

m is pressurised to 2.0 bar. Preferably, the air

conmpressor 235 can produce two flow rates: a fast (or

nmaxi mu flowrate and a slow flow rate. 30 The
oper Iy 5g]§s§‘@rte&f heed e vertag @3S &R &5 0 nddfi ne

compk LRSS @B JHRC8SINF Mdulg and a menmory. The
control processor is operatively connected to, and

cdiite qisony 2005137 9889 rRCT /PERRZEGH/I0(4 126 udgE one or

oper.at i of,, _the water heater 225, ter _pu 230,
ror e REL A o B o o PO ST PES SHG A TRE THeriey
the @fevidi@ideo preplarprdess seichifel tdas OM@eOlopeRite onal

vari ables for one or nore operational paraneters for

paragigted EFEr 4G HEEPSTRLUER Rdc e WOGEr PResed through
the PREIALRNJ, o A0RE gr %u%&%gt et erReLaliul L s@fa%%he the

wat er passed through the beveragée cartri"dge during
speechefogdeatiing $hagbevelreges peet rafigehdr, githg phesence or

bever a cartrid 1, e presence or otherw se of
othedSHEaE SRR B e bR hoEa O GRETSE S BT HDE O the
bevebeves,agte thewl kawer alfe bt tWwheewatiek iddf ithg Hhecharge

di scharge stage, and the flow rate and period of the
staggur g"éldsgé‘&e flofe ropkei abfepefdrdt Ré Sper RUrgRaEtage.

PaATRLENSALE $hor efle LASLNE: BRAD! Yo IR EAL! £d0B Lreq
conprises a code provided on or in“the cartridge
in thepresemyi.nheheaoperdpeohakotbrpacanet epder pguivided on

for . optiml .di spensati on of .the beverage, .in that
or 1g0FpR a1 deRn Tl Rk Paerh thnkRe PBEREL i ahaL
para@G@fRhisSesqgaipklr d@birt ¥pefimdat aiBpkaseerbaSBENEhRIbEGerage

, the variables stored in _the control processor nenory.
in typé ppaRrheds 250 TheskedA A Fhghissry fermatThad20

comng%%%rsg?%ugglﬂg§ BkeghggagiggocgggggﬁgﬁaiBgfkéeghe
variables stored in the control processor memory.

The brew head 250 is shown in Figures 4 to 7. The
holder 251 of the brew head 250 comprises a fixed lower part
255, a rotatable upper part 256 and a pivotable cartridge
mount 257 positioned inbetween the fixed lower part 255 and
the rotatable upper part 256. The upper part 256, lower part
255 and cartridge mount 257 are rotated about a common hinge
axis 258. Figures 4 to 7 show the holder 251 with some
components of the machine 201 omitted for clarity.

The rotatable upper part 256 and pivotable cartridge
mount 257 are moved relative to the fixed lower part 255 by
means of a clamping mechanism 280. The clamping mechanism
280 comprises a clamping lever having first and second
members or parts 281 and 282. The first part 281 of the

clamping lever comprises a U-shaped arm which is pivotably
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255, a rotatable upper part 256 and a pivotable

cartridge nount 257 positioned i nbetween the fixed
woowen7art 255 and the rotatable upper part PSBGBII08/000476

upper part 256, |lower part 255 and cartridge nount

257 are rotated about a.% mmon hi nge 25 axi s 258.

Figures 4 to 7 show t he ‘'hol der 251 with sone

conmponents of the nmachine 201 omtted for clarity. The

rotatabl upper part 256 and pivotable cartridge

mounSith - g PRIV RF Tlel G A (1 ﬁelrf%%(ém%mowq 283,

one %’2}5 Rh mBaRs K LR Jechani sm 280. The
anpi ng nmechani sm 30 280 conprises a clanping | ever

héiF\hen@eqursi rant sEcdnit miEmhErng drevmaar teeonR 84l seered tz&z

The f| art 81 of the cla g |se
AT Ceharred R 8?2c’h e SR G ?7;%\5% fdtte)g‘%ﬁ%@%{
whld?CE/I@B%@tQ:@{ QRGAHR D128 miHHRT doo tihe wiRer dard 225:'66 A& a

two first pivot points 283 one on each side of the

secopg) @drobs POITHe 28c dRFHAG Bt Hhite Tdnaiepiavg o AR

i3S GRIH I, e
confOBB U585 i, S4SF 0 1 A8 bR
Eacht@vehecappee pamt 2326 it aarenapmmiaﬂlvmmﬂxmnrdomﬁﬂis1ng a

N cat g on the hin Xi s 258 ng the upper. part
oy1i588% 28200 H'Bsi Bhal st Dt 1Baeh subeibntogar e
cyllaﬂérlSB&aTQQBD%QEth@&mQQFtﬁﬁﬁpbbﬁlﬁ@ FotGHablge mount ed

2a, a stem 282b and a resilient sleeve 282c. The 10

at O@;@l FRdert2828 Rd®osn aP“ﬁtSer?r%I Bofd raird spsl ot éth@bl%tem
2520109 a 186190 Al kg Lie o 98T £ Al .

e ste 282 y receive 561e <6
The ppposykended 282ahe Bhemoppod tie endachbilye meiemez82b

t at.abl nt ed t U-sh ha ed arm 281 at a_ .
the PiebBbBHL RGP SSa6 CHIE FiPE 180 roESh0 ATe 384T
plvo@rgoﬂﬁﬁgnQ@@t@@et@nc@ﬁﬂeEE%@]Xonoﬁﬁabk%eeﬁ§lﬂbh%%bﬁ%

t he ugper art 256 and | ower part 255. The resilient
relagfigeyE028 28] ¥PREENPad teRBEr RAKI JoWRTL @ér§t eams282he

reai 8L ExLEURs 00Ty RELYSER SOULRRL SULLC58D, Beloper

and extends in use, between abutment surfaces on the
cylinder 282a and stem 282b. The resilient sleeve 282c
accommodates shortening of the over-centre arm 282 but
biases the over-centre arm 282 into an extended
configuration. Movement of the third pivot points 286
towards and away from the hinge axis 258 is thus possible by
relative movement of the stems 282b in the cylinders 282a.
The resilient sleeves 282c are preferably formed from
silicone. Whilst the illustrated embodiment uses two over-
centre arms 282, it will be apparent that the closure
mechanism my be configured with only one over-centre arm
282.

The U-shaped arm 281 extends around the front of the
holder 251 and comprises two downwardly dependant hook

members 287, one on each side of the holder 251, each
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20 accommpdat es shortening of the over-centre arm 282
but biases the over-centre arm 282 into an extended
w@onkiogesat i on. Movenent of the third pivot poP@It/6€B2®6/000476

towards and away fromthe hinge axis 258 is thus

possible by relative venment of the stens 282b in

the cylinders 282a. 25 e resilient sleeves 282c are

preferably fornmed from silicone. Wilst the

il lystrated enbodi ment uses two over- centre arnms 282,
compnl SENY S EpATERCS RS 1B 1619 Slvce himstehaniigm AR bdhe

; 4 it I £ r r
roxe I SR SO A0E RISt OR S 2o Tl
bosskesl @éP,25t aed cgtrmr ilses tetb cdewonaredich depeEndahttHeook

nh 7, h side of the holder 251, each
oweOr 30057879830 BCHREG04A60A 6928 DorSS iy 4 e

geneFWNfgcei288 thaciHeK henibarge 2axi.s 258. The fixed
| ower part 255 of the holder 251 is provided with two

bé§s 850y ingFigatentds, thecdredopsd gameddi siade bsf
il orm'é:&e flrgg{e[a R gg%%ea%l%%ﬁ:ri%%r rr%uflﬁ(l?l n%g)rgng)%%%nt%rne()f

al'i gne 5 gen y "W th the hook
ergosloowa hanEl gurie 4nd hdeUhslhapedmbems288 7manteeraflormedhe
froma one piece plastics noulding conprising an
M-ergonomi ¢ hand grip and the hook nenbers 287 integra

t @hhear@iMaghl mb@tC sty 0@ orBEBb1 95 hou$ el Yeahlctn
nount ed between the upper and | ower "parts 255, 256 of
the pppelorddr 129er PREtsmBGAL 25% P§ phevhdddem 2i5la The

moun%uegeaggig&%%i%%%CWi%%.re%%%gt ﬁ%ga&ﬂ.cgi&§é§%%e§eknss
use t he beverage cartrlgge S e %radess inCl'udes
290 ahichr egukaviety 12911skot-hac bernmdati agrizithe handhe

ortigon,24_of the bevera cartridge 1 which also
recegétébgolaf%véﬁﬁ PGt ATFERTGRTERY B&geﬁageaegpfnfﬂpaisélilg

the hBntihe phetdeh 221orThecCaetbi-dge PRURL1d5E hSwSREUNG o
relative to the fixed |lower part 255 such that in the
actsopenppesentonotasion of the beverage cartridge 1 in the

holder 251. The cartridge mount 257 is sprung relative to
the fixed lower part 255 such that in the open position, as
shown in Figure 7, the cartridge mount 257 is biased out of
contact with the fixed lower part 255 so that the cartridge
mount 257 is moved out of contact with the outlet and inlet
piercer members 254, 253. The cartridge mount 257 is
provided with an aperture 292 for receiving therethrough the
inlet and outlet piercers 253, 254 and a head 300 of the
cartridge recognition means 252 when the cartridge mount 257
is moved into the closed position.

The upper part 255 comprises a generally circular body
310 housing a circular viewing window 312 through which a
consumer can view the beverage cartridge 1 during a dispense
cycle and also visually confirm whether a cartridge 1 is
loaded in the machine 201. The viewing window 312 is cup-

shaped having a downwardly directed rim 311. The viewing



10

15

20

25

30

shown in Figure 7, the cartridge nount 257 is biased

out of 20 contact with the fixed | ower part 255 so
wWao b@t/otd9es9 cartri dge nount 257 is noved out of PEDGBam®E/000476

with the outlet and inlet piercer nenbers 254, 253.

The cartridge nount 257 %& provided with an aperture

292 for receiving therethrough the inlet and outl et

pi ercers 253, 254 and a head 300 of the 25 cartridge
recggpition nmeans 252 when the cartridge nount 257 is

Windil et 4 ntD Phe AVY DB T bRt patire Jxply 310
of tIRIMRIIRES PhlenBR! IohLid M ety o BN Nohfhy the

circular view ng wi ndow 312 t'hrough which a ™ consurter
relagdvey immwanienthele rtag@warids dgevalveal lapmigna  thstpesissid0,

cycl-e and al-so visually confirmwhether a cariridge 1
or PRI REA T e M B0 £ P T TR TS 312
positS gt spath hd RG swvideywwaidiwy dix egl@edHé i Hdilar
The vi ewi ng WO 2005/ 079639 PCT/ GB2005/ 000476 30 _
bod¥jidddow 131 21 i@ ats b weiansitrelatgsiel e ¢hdielical

comﬂyggéng)%gyif YRRETsHRAND %é%z&éﬁ?ﬁﬂﬂ&?qggﬂgﬁa%éga

acconpl i shin e relative nove is to provi
betwsare tdpr iviggwWing vwshwlay ,312rarsd milearbadasidlent Inrgarish

such as a .rubberised ring, 5 siti,oned between t
case B BTG S T i e B PO Ao a) SEGION 1 g 0
movedla@nati ve ldiargerethe &isefiles Hodield@lby a small

conpression springs (not shown) are provided extending
degnget-ween the vi ewi ng wi ndow 312 and the body 310. In

b e il i.ent. s Al VA eW
mﬁ%%%ﬁﬁ%%b§¥%¥&% %§9ejgﬁfa||y re é%%%%léigaﬁﬁﬁﬁg E%h ar
viewdady wdb@ichy 3 Siears degriest When devedagadera@5iidae iln
. the ¢l osed .position, the viewing wndow 312 bears
biasigs fidr SEhd oy &Fd XA Adge 280 bitds i | Hent
the th& hawebPatde 25Gwind &R FLERMs I theyrd B@thst

of the viewi ng wi ndow contacts and bears against the
the ffilange 35 o ?tﬁl@ beverage cantriidge.- At tthe sane thiime
the ggr%td\rg:wg gg\g %t%%tsagh% tcﬁ%s%ldo%%% hap o]f]' t%fe t(ﬁﬁ:tridge
1. In an alternative arrangement, only the viewing window
312 contacts the closed top 11 of the cartridge 1, and there
is no bearing contact between the rim 311 and the flange 35.
The pressure exerted by the rim 311 on the flange 35 and/or
by the window 312 on the closed top 11 ensures a fluid tight
seal between the cartridge 1 and the holder 251.

The lower part 255 comprises the inlet and outlet
piercers 253, 254 and the head 300 of the cartridge
recognition means 252. The inlet piercer 253 comprises a
hollow needle-like tube 260 having a sharpened end 261 for
perforating the laminate 5 of the beverage cartridge 1 in
use. The inlet piercer 253 is in fluid communication with a
water conduit 262 as shown in Figure 7 which passes through
the lower part 255 and is connected to an outlet conduit 263

of the water heater 225. The outlet piercer 254 ig similar
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1. In an alternative arrangenent, only the view ng
w ndow 312 contacts the closed top 11 of the
w@20s07@ge 1, and there 20 is no bearing cont ae€T/GB2005/000476
between the rim 311 and the flange 35. The pressure
exerted by the rim 311 gp%the flange 35 and/or Dby the
wi ndow 312 on the close op 11 ensures a fluid tight
seal between the cartridge 1 and the hol der 251. The
| ower part 255 conprjises the inlet and outlet 25

in 4RG d¢t S Puisst ei?ﬂdﬂf% HEaRFBgeedfin h‘@u%aamplvd@@t'
s SELINA AN 0 0 S el AL TR R R oes
an dpﬁmf&ndeqxnykmnﬂermpa4npﬂznﬁrmubaﬁ of D*Ehipﬂ@HéEESSa
d | et n ui
sect IR e SN SP S0 At A Ko SR AP
43 . Rrgueuhoeh éﬁkﬁé&ﬁ%é hougle Jddised et PardnLsR@nst

. Is connecte an outlet conduit 263 of the water
Pilengag eS 25 spEadiad €o mlé?J%Cé? PBY eyl qu the

laml%%qirg %71‘_9%% %%U ch.leg:oc (%1 3.L1 ' Can%;\t%égr of the

outlet piercer e app Ur opean
uppep:ateerd sisFRu® mm%nmd:ﬁr&]s}% cﬁﬁ&md:}danﬂpieﬁ%:

reedll SRS €1 e 288 ofcclipulat of Distaned
to fHISCRA gRI1SPAHe TA3.1 A0 @I & RGF 10 28R fudihg

upper end of the outlet piercer 254 is serrated to
aperfiugiec @ edind e idiet @@Me;racgﬁ JtSh@ll dperigwd € hefratiwrough. The

outllké%v?&@%e%a@%rél gﬁ% : naI ndaq:re q5f nedcereral‘lalr?ﬂ1 eag]dche

back 1 on he cyli
disdharidee spase @f3 talngl twéetrh t2ﬁ6 dafr’dﬂleigﬁeeml‘cﬂirﬁﬂ 2071 tiisOin
the 6ﬁf{o fold, puII the cut | am nat 5 away from.the

s&d pgﬁé &%e hé e § PHEEN

dischhRert @b%\bﬁh«éBT'&%d Q‘Hel %tt,lt@xerv\%qu 2o JH e itd®iarge
lamnate 5 externally of the discharge spout 43 an

funngient 0t-he Ther oritdgs mn@ﬁpeZSZSﬂsﬁQddalhaQﬂ(ﬁhﬁicut
1am1§%§ltg%gelé%%tﬁh%ga&EF annuh%f b%}mﬁf iaélqﬂglet
pierdieschangendf threleut0.laftieaget et pirer Qr%fld25>41tf Afdshe way
of t%acﬁlsc a%g%d beverage.

The outlet piercer 254 is surrounded by a ledge 254a
which is raised relative to its surroundings by 0.5mm.

Advantageously, the outlet piercer 254 is removable
from the lower part 255 to enable it to be thoroughly
cleaned, for example, in a dishwasher. The removable outlet
piercer 254 is received in a recess 267 in the lower part
255 where it is seated. The inlet piercer 253 and/or the
outlet piercer 254 may be made of a metal, such as stainless
steel, or from a plastics material. Advantageously, the use
of plastic cutting elements is enabled by use of a laminate
5 which is able to be punctured and cut by a non-metallic
material. Consequently, the piercers 253, 254 can be made

less sharp which lowers the risk of injury to the consumer.



10

15

20

25

30

| am nate 105 into the annulus. Thereby both the outl et
pi ercer 254 and the cut lam nate 105 are held out of
wo bsnze3nf the di scharged beverage. 20 The ouPCEGB2005/000476

piercer 254 is surrounded by a | edge 254a which is
raised relative to its SLétrroundi ngs by 0.5mm
Advant ageousl y, the out I3 pi ercer 254 is renovabl e
fromthe |l ower part 255 to enable it to be thoroughly
cl eaned, for exanple, in a dishwasher. The renovable

In agdditéon, 2@1@@1@@%@1@ edeFiond@ iarca NAECERPIEG A n

rust h%re%w %or t eghtﬁfc%rs%%%e%ndz%jqé Q)uq:&et

| ercer lercer made
pler@ferazma‘faaie, fm@iéchasﬁtaalslilr@i& Sitrﬁ@:lg,radf dmmmzhlch is

pl astics mat | . Advant ageously, the use of plastic
remoygPlend r&”bﬁ-i”ﬁt 3qw§re|ﬁ°§6"l e%Sﬁy use of a laminate 30 5

Wﬁbpﬁs%S %%Eeub%egegﬁHch@%e%faQ®ep%bl@kxa251 is movable
non-metallic material. Consequently, the piercers

fronpsy, opsh pasidomada whash shars whiichtadest entid aaildy
of _inj to _the cgqnsune 2005/ 0796

or tﬁ&?/r% é‘oe/ 855H€a 325 nljné\)(‘:'fﬁl tllno%%gbll asﬁ‘l%d ploera0|c%é)sed

posieliefents variehndt PreorRe ikditatdst suBseferdkily the inl et

|ercer 253 and the outlet piercer 24 are forped as a

horl@i@ﬁgpé Y fOSGAR 1abier enRicarTeet My &hice Fieq dpaer

partlg@%ra & 122331 Bel hS®: 2ihe upRer Rt 238 ofsd he
der 251 1s novable from an open p05|t|on in which

moveldt flrpnorth@ntoa)te@d twerthecatlllqsedo@qso\mpd@ the opsreitgain of
shown

I d whi
cre 23R YRERSUTE Lhocke A LOREE SHO% Ui ol ¥hces

hold BifetergagerpihgMlieRatrh eyf It)h@ed U| eMebedl Qrpanis 125nsantlls
cartridge nmount 257. The upper part 256 is noved from

downpiag dgpen CRBSERRSEICdFed SHES IEFPEHS PBY fopetatitn 161 e ch
flrsﬁz' Eﬁﬁh@% ltg,\ég ;r T@ ﬁl Qge thie V%R,%gp %ﬁld%%ﬁ 33 Uk o

hol | anpi ng | ever by the U shaped arm
contaait andhptrhles fl@@@@v\aﬁd&f Ches bguremelog, qarx@rlipig@r lpaurt

the gﬁg%%ﬁéa%fﬁﬁﬁ%kg §¥Fﬁ%§93t %%!n%ﬁnh%% @1@ éﬂ Eglc

contact with the closed top 11 of the cartridge 1. Continued
rotation of the upper part 256 rotates the upper part 256
and cartridge mount 257 down into contact with the lower
part 255. Further rotation of the U-shaped arm 281 causes
the U-shaped arm 281 to rotate relative to the upper part
256 and the lower part 255 resulting in the hook members 287
of the upper part 256 engaging the bosses 259 of the lower
part 255 with the cam surface 288 riding over the bosses
259. During this last stage of rotation the cartridge 1 is
compressed between the cartridge mount 257 and the viewing
window 312. As a result, the viewing window 312 is moved
axially relative to the circular body 310 of the upper part
256 against the bias of the wave spring or helical springs.
This movement allows for a take up of tolerances in the

beverage cartridge 1 and beverage preparation machine and
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contact with the flange 35 of the beverage cartridge 1
in the cartridge nount 257 and/or the w ndow 312

w0 e@ehfIeBnt o contact with the closed top 11 oPCT/B82005/000476
cartridge 1. Continued rotation of the upper part 256
rotates the upper part 2 5 20 and cartridge nount 257
down into contact with the | ower part 255. Further
rotati on of the U shaped arm 281 causes the U shaped

arm 2 to rotate rela {leetothe UDE part _256 and
CRSWHES | t’r ?tarﬁ%‘Sn‘f eSul TTHY TR %‘Renﬁﬁﬁer% 2By the

car@fidde i@ﬂ@égt@%itl@ﬁ@ SNoa% N9 A1hee bPéﬁ%é 23R 0k1 881 ng

| ower 25 part 255 with the cam surface 288 riding over
for@@@%d@@%weqw1@urasngncvcmnsati@@tbzsttalge af¢tiohaof onhe
hse artrl d ressed bet ween the cartri
wave lﬁ']][g

1L SRS T T e L R SR L £ 98ure

on tite a/ami@m Melow Be disrdmyaten@xiigéty behathyeptdssure
t he ci rcul ar body 310 of the upper part_ 30 256 agai nst

is 3Rl iIRAS DFPeHe %%eflsaﬁ?%@%rarﬁmfe%w%%ﬁ%g%op irhi of
the MOMaEIHgA! 1 ows: 14 s adaker Up Pfe ol &f @gsupet&ﬁl .

beverage cartridge 1 and beverage preparation mac
betva’:mji \ﬂ@@@&&i ZRBB 9. PCHEE2605/ O(R)ﬂ@ﬁerﬂslzentslme eSothatis

nt 0 ssr \% for pl.ie
oR A 1 REp o gt FHTETT ahaly dgge not
pro*@lcﬂﬂp&lmgadefcﬁfaiﬁe afedhe wmqrwrlasm@&:éﬂgiﬁéaa&@ﬂ byat hebout
action of the mave sprlng or helical springs ensures

280N, JgagiitRy prasssty £ bire vd ddr rcrca@@nq:etrStCh%

me o Whel aplﬁ_aa[
cartelr da#ggn'geﬁo% aneg t ﬂg{&e‘}{ t%\g{pgliel Bo%daﬂ% cart r|
applILed torHas tyedmd aulmbedhatora 1dr ess urtes ofarthet depent 1&0 has

peert Ef%uggﬁo s{_1re uired P?g%&%q%ﬁqﬁ orc tiﬁ%l\’r%oes

requietedlO 1 Ml@.e o5 r@ﬁeqymtseallom lste a0 CRavel is
greater than about 280N |eads to plastic failure of
Pose%ecarrﬁéhéﬁtlss SIragngementt Widgeour Folelaferious effect

on LA Hheyp A0 eSS Ly LIS g1lihd
brevwf dwed tthat lampmessure off thet ween r5@¥eand 280N nsioned as
it is brought into contact with the ledge 254a surrounding
the outlet piercer 254 which causes the laminate 5 to flex
out of plane as the distal end of the outer tube 42 of the
cylindrical funnel is moved upwardly by 0.5mm relative to
the flange 35. This movement also ensures that the great
majority of the compressive force applied to the cartridge
acts through the central region of the cartridge 1 through
the load-bearing inner member 3. In the closed position the
cartridge 1 may thus be clamped around the flange 35 by
means of the rim 311 of the viewing window 312 and is always
firmly clamped between the closed top 11 of the cartridge
and the outer tube 42 of the inner member 3 by contact with
the viewing window 312 and the ledge 254a. These clamping

forces help prevent failure of the cartridge 1 during



10

15

20

25

30

15 required. It will be noted that a | ower pressure
level is possible with this arrangenent w thout a
waledosvewssous ef fect on the sealing of the care€T/68200%/000476

During closure of the brew head the lamnate 5 of the
cartridge 1 is tensioned;as it is brought into
contact with the | edge 254a surrounding 20 the outl et
pi ercer 254 which causes the lamnate 5 to flex out

ne, as tl}fﬁ %stal end of the outer tube 42 of_the

oregrIATT LT THRrelST R iardhy Bnot SRTSEY ot | 980

outd® méhiSet | Angee 3031 TRAI So JMVENEN 58] 5O €HSHEESakdBhet NEng
great nmjority of the conpressive force applied to

thug Hehatarat} dijet 2B5nak tRA S FFIRIFHY 3 @c&:earmntur@@umm@in at

t he a rin nner nmenber
the]ékeﬁrﬁ@%%&é%?%s%dﬁ Ogﬁgreo‘ﬁel{w ddlplrg? Izzf‘td?;;elggéii may thus be
presshanpest asound the flange 35 by neans of the rim 311

of the view ndow 312 and is always firmy
%@Z,{X\% gld%eefﬁrb&%ldﬁwrfﬂ%e‘é‘&??%%% Bprst

and asm:csrt@ OO e 4D 0f e IdnehdBibeie3 Hy1 Col acly
with the view ng wi ndow 312 and the | edge 254a. These

be sgegnpimgFidwrees el hw @E,E;It Hcmzllnrcgra otﬂéee hehicad tpidye
0 079639 .PCT 20 4
p01rgtsdu.2ré ga].y¥) foc0a5r!edi a% %h %3 q%%eczc’il‘?ﬁ;‘ ﬁ%%é?aléest

pressuri sa SO ensure

the ’c’ﬁndced)Lﬂtcraﬁeﬂ‘TQj‘élﬁj’ Zxred wHey qu;ﬁxe(i)afzﬁtl 56 erdce the
anot her, and thus that_all internal passageways and

closgah M Yendite P ah&IVathiRHdeE & et onte sieping
1evedUrd i 1HH:&5 Lgﬂla PRI 115i8ld O Aithd MG NAY Y dad N

line can be wn between the first Tand second pivot
SeCCp'@l m19fC2C833012855 ¢F83,he 8oltdert 125 bpplss idam s bite sne‘érthm
t he posj ti on the thi

1ln628%uuar%ehél Deared” ot%!oet % ¢S de-Lo(g‘?eﬁ I%‘rd:at %él%eéﬁ‘]’

the 10 dHpdd xath lxmwer pads 255ouds 't fﬁdﬂrmﬁrfﬁadﬂ s?@ﬁale
reaches the closed p05|t|on the third pivot points

POSIZEETHEY He SAARS ity 20Ley OSFESOT -hIThiRy FTiae tHtanah i ne
actﬂdﬂ'yéubéégﬁﬂd %? ?QEﬁﬁﬁ&Q%%ﬂH@“HfF%Hé“ébé¥¥%eﬁ¥¥£té%ms

he opposite si
282 and consequential compression of the resilient sleeves

282¢c. Once the third pivot points 286 are past the
imaginary datum line then recovery of the resilient sleeves
282c acts to continue the motion of the third pivot points
286 away from the imaginary datum line. The clamping lever
thus has a bi-stable operation in that the lever is stable
in the open or closed positions but unstable at the point
when the third pivot points 286 lie on the imaginary datum
line joining the first and second pivot points 283, 285.
Thus, the snap-through action of the clamping lever provides
a positive closure mechanism which leads to a definite
closure action wherein in the final stages of the clamping
lever’s rotation, the snap-through action of the U-shaped
arm 281 and second arms 284 forces the hook members 287

firmly into engagement with the bosses 25S8. In addition,
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line, furthest fromthe fixed | ower part 255.
Consequently, 15 the U shaped arm 281 "snaps through

WO e@s029689 r st stable position to a second st aPCEGB2005/000476
position. The snap through action is acconmodated by
shortening of the over-centre arns 282 and
consequenti al conpression of the resilient sleeves
282c. Once the third pivot points 286 are past the 20

ina jhary datum|line then recovery of the resilient
El Rk ths%ie%\e% T8 S TS  Rer T PORAGT FReTEN 1o
operpir\@topoftm Su gey 50 {hee | MBe] Afhym debHae | § ge.
The cl anpi ng ?ever thus has a bi-stable operation in

requinrd tthe ¢everess Shabikeeves t282opewl Dicitériskyl to move
the pt:%‘)%cﬁ gx%r;fv? %cgjgr%%gbi§6 ! tlpelr?@c!)n£125 m&'rl] Ehe céh{:

P & On The i magl nary® dat

ling Oj dimihd hend | fﬁfsﬁ%@m@lymow%mﬁt£%3 28585 .
Thus, the snap-t hrough action of the clanping | ever

AAVEIRARIS 1Y [0 t 1T (IRARFAGRI Hahi B3% WP TYRRRTE 0287
and acrg@fbagé@s 2:%@5%{&&% e here] o i B thee i nal, stages

of the clanping | ever' s rotation, the snap- through
lowexe tnanrt fother Bhdraged rarat 281 @fhd e corrinpimg Dever .

farces. t rs 287 firmy_into . engagenent
thiq A ot B e T e et ol o Dosroaa 250
dur iRl SERA05] LO0ATE 3o theew asddd emo sieemas &82Cto

provi de a resjstance to re- opening of the upper part
lnt%ﬁﬂ?%nﬁﬁ%?%##ﬁ?ﬁqﬁﬁﬁforce is required to conpress the

SoH f’dk?é ?Efdd@rhct ﬁ%é%?st t:;hE’s:f d1 'E’c‘?tallow

p0|nts 2 6 back into ne MAt um 5 i ne
theJmthnuptzﬁﬂfuqsmequghxﬁaxnhh;ﬁypﬁ Philrgee1288; @BStridge

nt ageousl nte en t of the hook
1 ey ML Yadied Lo SWTETN Bie SR abF i on of
opeﬁammmerpmeﬂmramﬂfmr@mr than dpiedatdib®fment,
the clanping lever. This is useful in preventing

éi?é%ﬂ%tdfoq Hee e w FHe SPTIS0 SEF Ut i9RF lopier RarPdthen
reacfel'le vﬁ‘{l ac%é rﬁféta %‘étrcto%eh (ﬁ vided on the
e € recog

pressuri Satl on. pur pose of t nition neans
lami2B2d $ tof dlHeoweverage cartridge 1 as shown in Figure

10. The barcode 320 is formed from a plurality of bars of
contrasting colour. Preferably the bars are black on a white
background to maximise the contrast. The barcode 320 is not
required to conform to a published standard but a standard
format for barcodes, such ag EAN-13, UPC-A, or Interleaf 2
of 5 may be used. The optical barcode reader comprises one
or more LEDs 321 to illuminate the barcode 320, a focusing
lens 322 to acquire an image of the barcode, a charge
coupled device (CCD) 323 for producing an electrical signal
representative of the acquired image and support circuitry
for the LEDs and CCD. The space in the lower part for
accommodating the barcode reader is limited. A mirror or
mirrors 324 may be used to reflect the light from the LEDs

321 to a focussing lens which is not located in the lower
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the machine 201 to recogni se the type of beverage
cartridge 1 that has been inserted and to adjust one
wW@ro0snT®395 operati onal paraneters accordi ngl yPCT/GB2005/000476
typi cal enbodi ment, the recognition neans 252
conprises an opti cal barg de reader which reads a
pri nted barcode 320 provided on the lamnate 5 of the
beverage cartridge 1 as shown in Figure 10. The
barcode 320 is fornmed froma pluraljty of bars of 20
ParEo%??as?FﬁﬁméBFSu??IPPQF@?ﬁBFya¥ﬁeSB%W§ HeFpPdERS0R2aaRd
ob. Whhte1oRagkgLPUNdsE0CBRXEILSE LRCa5ePENRS 328NGhich 1
barcode 320°1s not required to conformto a publishe
the ssamdastizbutsatbeahdacddef 32 fraonf ohebbhecedage sarhradge

3, UPC- A  nt er | eaf f b d.. Th
L ohPcaPebRHERURTF chficr -ERRpr Pct BHASD%: orrRbF bbb

glas2]l whithl yghnatenthet baheodegs20s pré@eusiingy tRBSbar
322 to acquire an jmage of the barcode, a charge
codg otpREd” deVRcESECEDF S2SCEBH Pt oBiETAYS AR ef BEEHi BEP
a e ; [ g
Ceo oY BTPaaT Py rar R LELE and Ton TTne°SRasE in
forwhedtdwer phetcdorr8D mrocampdat i figet bef bancedeaneader
islimted ., Anirror or 1rrors 324.may be used to
recodt BB VERENFT GhEC T FOR b LRBS= 5198 o et hiSe) REZoFs-
The | 888c8¥8E CH2 D SmAPt be 0gakesnhad thenhaver WO 200564088638 an
PCT/ GB2005/ 000476 36 part 255. Schematic arrangenents
SIrTQF NSRRI S FPHEFRRLOA BRdthoncorFignebwer I patk e 285chine

201Cﬁgp%ﬁéﬁfeaaoanéauﬁﬁe3%9r@@é§htﬁ§ céﬂguﬁéfﬁiéiéﬁlésto

the barcode 320 on the beverage cartridge 1. The

use aplee tbeeeB2fe i cact viage by o wilhslosnseraflesabdtygd using a
ich can trans the sij roduced b

| wh ' | th
manef Radeof cahert 1o nobl FHED BT LY calhS) Grarsidee © may

compF DEEICLH RFeD H88Odes: bye st U@l Ll HeessiMUrsHhéwar e
and the results forwarded to the control processor.

ThHELg op¥udr eee@n2 5 ¢ evdyynibeo whet Hede thecaplari dge t pensor

o ACELELGONALOGE o[ 085. A0y ey s 0, S0 TBY B8,
251is presented to the consunmer. |If the machine

The brew head 250 may also include a lock sensor which
detects whether the holdexr 251 is properly closed.
Preferably the lock sensor comprises a micro-switch which is
triggered when the holder 251 is closed and locked.
Preferably the cartridge sensor and lock sensor are
connected in series such that the output of both sensors
must be satisfactory, i.e. cartridge present and mechanism
locked, before the dispense cycle can be commenced.

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

The operational behaviour of the machine 201 is

determined by software embedded in the control processor.



10

15

20

25

30

201 is unable to read the barcode the consuner is able

to wuse the beverage cartridge 1 to dispense a
whewsnzeys® usi ng a manual node of operation. PCT/GB2005/000476

Alternatively, the cartridge 1 may 15 conprise an RFID

code for reading by an RFLD reader. The brew head 250

may al so include a cartr?age sensor for detecting

whether a cartridge is present in the holder 251. The

brew head 250 may al so include a | ock sensor which 20

defeciasemiet Hee ewmetnblgerl 25ne iRopieope??y &Foseaned as

desc%f]eéeﬁci aa%é!x{é he ! 8}%@0%\% 8&%@%@5‘ J 115?11'119"9 $W &8

osed and

cartdmickss. 1 Bnetﬂeea:abpyacté\@ carthe dgerisendgs macant ogk?7
sensor are, connected in series such that the_out

TeCVeh vt et or RS 25 TRET Dol sHEFRfH M briyie jhandle Pi' ot
the C@dﬁﬂff@ﬁe P{ &SENM a8 fRChadi f*f%eé@ﬁé&.eﬁty bed or eTﬁQe

di spense cycl e can be commenced. ~ Operation of the
optimechigre MHnevbhprhzesodansy?q ioh Ui acdheveidge 1 is

oricita éé&%u%&‘if ék\gl‘%evé’hteét{"%he 220 f%rdlentghguct:adrtrldge

I spense cycC everage 1s I spense
mour30 zmvﬂhe adfclder cas1 ridgehdn fergddeoyashe gt idheof the
oper atj onal behavi our. of the machine 201 is

clamping i IR 7S s TR Re @ rfedided PWr e Clirdree the inlet
and RIACESS Y1 e MR 2O0BD79630 P GB2005/ DAPATE: o Sg dP the

insert the cartridge 1 the holder 251 is opened as
cartgustad bieotcabmnt@l%stterxdme certeti dgal rmmhto@svet Th%2

artri e | ace th artrld e unt
ne S e TR TREEEE S O Y S TR p £
254 dfs Efdjltee&arp rildg:e ilse |oailads i sutheuidieguied | dys@rge
optical or q}etlc bar code 320 of the cartrijdge
Spouf .433 I Eht S e thst dove t e yerihie ecB3PBridee 1

arow.ltrﬂ)‘.e QR th4d dass l‘)ﬂ@éwger?-Sc%e The-thol dat n‘?&%ﬂ S2dhefhd the

cl osed by operation of the clanping |ever as
uppedemntbe?tﬁ@kmwomerwﬂﬁ dshe evztrhipw Alet agd atrﬁ@le top 11

of t%Ut Ic%ttr ri A’Cer to53for2rr£134 pflurlcf eht‘! asrga%t su fltcpleent
integrity to withstand the pressures developed during the
dispense cycle. .

To commence the operating cycle the consumer operates
the start/stop button 241.

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

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

The discharge cycle has four main stages, not all of

which are used for all beverage types:
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cartridge 1 to formthe cartridge inlet 121 and outl et
122. As descri bed above the lamnate 5 cut by the
wo@uioserIepd ercer 254 is folded up into the annedTI&EB2005/000476

surroundi ng the di scharge spout 43. Wen cl osed the

hol der 251 grips the cartrjdge 1 15 around the rim 35

bet ween the cartridge nmourt 257 and the upper part

256 and/ or between the wi ndow 311 and the top 11 of

the cartridge 1 to forma fluid tight seal of

sufiftd ci entPTe¢nterity to withstand the pressures

deygggped giring the dispense cycle. 20 To commence

the operating cycle the consumer operates the

st ditist opBhbewfioik2d4d. The operating cycle conprises

th .sSeps of cartridge recognition and the discharge

cygFg. Carf#i%ge recognition is performed by the

opthcahe2preeqe@nisti=gR RN 28218 cdeseki bed 8ReV&ith

assum ng that the outputs fromthe cartridge Sensor
watgrdfremk thenyeiear etosagiestackoryl0 Ohcacehs bér tbgewater

e T X T

ingeedi enktsprocesaorheTlie ldrachangehaybee i1S0t ReNnb30wetted.
autonaticall¥ co nied. The di scharge_ cycle has four
The gPargiagelaynbeks P16 Ghi 8h "4PSTtUsEdOMoragr of 600

ml/ReNesage bypesr WDo200aL@78639,BCTH FR2005/ @RR4L6 38
(i) Pre-wet (ii) Pause (iii) Brew Mxing (iv) Purge
chaggingt Ketpr ésweersigyéarhy vaetrildferlcestehdgged with

con@iBEnl QILENGSVALEL S 8LAGR LNk 820 0ETENRE00 LhE

char gl er causes
ingbedtenge reqgiedi enine 20QukhohhBefblrer ahkpnachaabee to be
pumgg S%g gﬁg&g#é?gﬁsﬁlggo%gg&géggeqa¥héabglg%gcgfa&ager
injected into the cartridge 1 is selected to ensure that
water or beverage does not drip out of the cartridge outlet
122 during this stage.

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

In the brew/mixing stage water is passed through the
cartridge 1 in order to produce the beverage from the
beverage ingredients 200. The temperature of the water is
determined by the control processor which sends instructions
to the water heater 225 to heat the water passing from the
water tank 220 to the brew head 250. Water enters the lowef

part 255 of the holder 251 through the conduit 262 wvia the
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10 M/mn or a "slow' flowrate of 325 m/mn. The

slow charging rate is particularly useful for
w@2005/078@ges containing viscous |iquid beverageCT/GB2005/000476

i ngredi ents where the ingredients require sone

dilution before they are gﬁle to be punped at a

hi gher volune flow rate. e volunme of water 15

injected into the cartridge 1 is selected to ensure

that water or beverage does not drip out of the

inledr i lde BiR Itdte 1PDel Pl figcehi 255t Hfe0 Uive palele chamber

S I b i ngredj ent 0 0. soak in
2 e it Rt e, pr et SR g R g ena
subgeepetdr M ik rpeinagd Df thé neevdaoide theomprichavabdvagaqad

oaki ng st.ages are known_to increase the yield of the
carg AR o1 G5 4 iR AT e et G i HERL00 Ehd-h
versARhev et ithembdd auureofc theggdbeverage. Pre-wetting

and soaking are particularly used where the beverage ‘

i ngREdivdAt PUIZE HARWERS drite grlmidicoff asredsutieed air

b X ' sed .t.hr ough. t.he

thrg gﬁﬂlri ge%%visén dgftt?%%a%aftofﬁgemat%hel eevagqrdagt T r]%ﬁ?ﬁ%aege
carbevdpage itrgreetiierd 1200.allhedwempryatiy el ifpdia el

Is,.determ ned by the control processor which sends

that, the)dlcshd ¢ (HERBrr e donsH SREHEqT apether

bev@eh é.p@@%i%Qrf@ﬂ?dé“ﬁoéﬁnﬂﬂttéﬂﬁﬁéﬁgétf%ﬂéﬁié%é%% on
head 250. Water enters the |lower part 255 of the
cesggkden 251 thier bughv/Migigehdifiage262 wld avhg€omDthe majority
5 39 _PCT/ 5/ 000476 9 inplet valve and the
of %ﬁfgeéfgéggr ggr g’jﬁ i%?lc?t e ae%'ch %@r PEHYEO° e
unabewptapeecaptikicdde LntBrewilngrandioe WXidigmttement of
subsequent di spensing of the beverage fromthe
thepaitrBéIcart ri dge 1 is as described above with
ref8r 8RERAN0cHRE 23 18l 8 Q{é%ﬂfmah%%lﬁﬁzv%“c%% ¢8I 1488 ne
1. The air purge conprises the blow ng of "pressurise
201aby ophFraughat hacheverade tore partaonor 4tachi ne and t he
g?égé%ggaegﬁég&g%g%glc%%l%n %%eb%g%tc%%gl%%%%{%%% 'S
consumer removes the cartridge 1 by opening the holder 251

and manually removing and disposing of the cartridge.
Alternatively, the machine 201 may be provided with an
automatic ejection mechanism for removing the cartridge

automatically on opening the holder 251.

Insert for use in the system

The insert 400 according to an aspect of the present
invention for use in the beverage preparation machine
described above is shown in Figures 22 to 24.

The insert 400 comprises an upper part 401 and a lower
part 402. The upper part 401 in the illustrated embodiment
is generally in the form of the outer member 2 described
above with reference to the cartridge 1. However, it will

be apparent that other shapes and forms of upper part may be
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that the flow path is cleared ready for dispensing
anot her 10 beverage. The air purge does not commence

w0 paveaiT®msel y on cessation of the brew m xi ng BCEHGB2G06/000476
allow for the mgjority of the fluid to clear the flow
path. This prevents an pgacceptable spike in interna
pressure on commencenent of the air purge. 15 In
normal operation a user nmanually stops the machine

erating th t S 241. .
usedgpegg¥ ﬁgjc cI% has £ %eﬁg%% B?gtggﬂ%%gn %%néﬁﬁ%? hBfper
but @%ﬂ@ﬁﬁ%ﬂéﬁtiéﬂlyiH@Bldwbyaopﬁglwgdbhnwhnﬁﬁgrd25&ctadd

manual |y renmovi ng and di sposin f the_cartr
operfincerdfdt i veisaline ﬂ%%%?nénzﬁﬁgng9r%eo r%vFH%ggﬁﬂ?ﬁgaﬂr
elaé% %%HE. Ci $i eclj, n4@?Cféniﬁgéf@édr§ﬂD¥tﬁQchQ§ to a rim of
ridge auto tlca 'y on opening the hol der 251.

the|dpﬁﬂ%?g(HOmSEfIhheh@p§§st9ﬁ¥254¢he TheePtripg 403 may be
according to h
relqiﬁg Qﬁ£ﬁ§§% tg %Fg ﬁegrgge ﬁB%ggthgtfgbl

10N nac he Fdesc

.Alté?ﬂﬁﬁi#éi hovie | ©- Ekﬁgfesz2ﬁay0b84atﬁh6hedSEDttﬂ@Olower
conprises an upper part 401 and a |ower part 402. The

paltup%é% part 401 in the illustrated enbodinent 30 is

ener %AV{%IL %P@ fgsm gf ?&ﬂ@rgmr iqepher r3raeser thed

above Wi erence to The cartridge 1. However, it
moum 1457 hie appavedt abhae . ot her pshapesland £BensowETUPBEE

part be WD 2005/ 079639 PCT/ GB2005/ 476 4
Fﬁﬁﬁ%? d%r?E%%Eaégéspﬁ8F 5oﬁ?agl°§ngggn§§ %%Héﬁﬁar
recé%g 4d$s subst paté al-h ghehkowppayi pgra downwear dhiyl be
directed opening 409. Seallng neans in the faorm
e

desquidted ikekowr ENadfdibirr. ' 6her LAYSHOBAFS 4H§eFP@Er6FeS
tnNoEgﬁgeéﬁﬁké$h§g%'Qb9fhgg%ﬁﬁa@pgﬂbﬁgd4gg19%15Bem68ﬁ§r406 at

rin rel easabl e or
thejxﬂdﬁﬁﬁﬂﬂI@n@étﬁohedttachmeHUppertparleOI axis of the
bevai e s te0chi B 408 TRY (ke abhachetlte the
described above for attachment of the mount 257 of the
beverage preparation machine 201. The lower part 402 is
provided with an inlet aperture 405 near a periphery of the
recess 408 and an outlet aperture 404 at a centre of the
recess 408. Figure 23 illustrates the underneath view of
the lower part 402 of the insert 400. As shown, the inlet
aperture 405 may be surrounded by a dished recess.
Alternatively, the inlet aperture 405 may be a simple hole
in a flat planar surface. The lower surface 417 of the
lower part 402 is also provided with a recess 415 for
receiving a barcode or RFID for reading by the barcode
reader or RFID reader of the beverage preparation machine
201 in the same manner as the reading of the barcode or RFID
of the cartridge 1 as described above. Alternatively, the
barcode may be applied directly to the lower surface 417 of

the lower part 402 without the need for a recess 415.
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The [ ower part 402 is generally in the formof the 10
mount 257 described above. In particular, the | ower
WE2005/079%02 conpri ses a generally pl aner porti oPCTIGBRVG/000476
a circular recess 408 for receiving the upper part
401 as will be describegd below In addition, the
| ower part 402 conprises tmo dependent- | egs 407
having C-shaped cli ppi ng neans 406 at 15 their distil
s for ttachneEt to he Eiégr i@ls of the beverage
pr %r%T At nBefir 8r§0 h YrENREr tad 02
prorkaealhﬁ@haaoaewﬁwarayyaQEgeﬁaeaE & 1%@&&baa5éx@%8ghen

beverage preparation machi ne 201. The | ower part
410 jwhighovadeshoirhianFigbee a{éereuﬁecqu@medaon closure

[ % t S 8 ut.l et ., aper.t

of éﬁg ﬂ¥§% %%% r% O%Q?éggﬁéegégsrgggvggl% 1n.§§ REG UhE1et

pierddtstzsd ps25he under neat h ViGMIOf the | ower part 402
of_the insert 400. As shown inlet aperture 405
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definmer pegwiu®2vobumesonpbevivded whvhng raelceeéeztlﬁrf)mded
by ﬁhce‘ViQ@ %§§%§SPQE485 Eglﬁgfoiowgadrng b%OEhe garcode

reader” of reader-o beverag preparfation

out I lpnevi 2l by the sanvketnapertaset he4r eddichg 0bwkhepart
barcode, or RFID 30 of the cartridge. 1 _as described

402 gpovle. Wintt PR APREFGLAERE thaFcBRE Ay She tRpplredreving

voldﬁéf¥§|&b&§kéf§ homer-surfagerAd 7.0k 1ethe Loweh P bying
02 w thout the need for a recess 415. WD 2005/ 079639

Voltm@ﬂﬁGBZQQ@w@QDﬂﬂﬁ dﬂneEhedoutlet aperture 404 of the
rt 402 is 0 ed h a_down y
oS ifatiretr “hbf reln s oBHRrC A hersngRALed
togdthdd gulles 250 Sra@@omgdpfedlaes choeercepheﬁ:auheear ew
head_ by reanrng the renovabl e inlet and outle
sSUrngUaEdiy B bogwing nvglenet hea aﬁe‘éenﬁa#ealreﬂeaﬁé *fluid

at QHQMgkgygﬁlgggg(gft{ﬁé iHé@fE 409 are seal ed together

as shown in Figure 2
As shown in Figure 25 the insert 400 may be inserted

into the beverage preparation machine of the type described
above in place of the rotatable mount 257 and the removable
inlet and outlet piercers 253, 254. As with the mount 257,
the insert 400 is rotatable about the pivot access of the
beverage preparation machine.

In use, a quantity of beverage ingredients is loaded
into the brewing volume defined by the insert 400 by placing
the beverage ingredients between the upper part 401 and
lower part 402 and then placing the upper part 401 and lower
part 402 together so as to seal the brewing volume by means
of the 'O' ring 403. This locading operation may take place
before or after the insert 400 is removably attached to the
beverage preparation machine. Preferably, the lower part

402 of the insert 400 remains attached to the beverage
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define a brew ng volunme in between having an inlet

provided by the inlet aperture 405 of the | ower part
waodsarng3an 10 outl et provided by the outl et aper/GBe@s5/000476

404 of the lower part 402. It will be appreciated

that the inlet to the brgﬂgng volune is upwardly

directed and the outlet fromthe brewing volune is

downwardly directed. Wien the upper part 401 and | ower

art 402 are sealed_ 15 together, the 'O ring 403
Preigar%\)?aeg RapBheld] aé’éialt%%d%%%rﬂd?éhbs ttHee ety of

bevé&?ﬁlﬁiih@r@ﬁ@éﬁ@% lo?ﬁl&ag:%e‘)flgv\;% aAt Zgbeteﬁrgci reMtLeS ces

i nsert 400. As shown in ure insert
the 4@ emypbeti Adér bad topnted tihe Heweragenir epEd atn drthe

nachj f the.type describ 0 above | | ace of
rec?%%‘%g?aggbFg%ﬁgégén%S?eggd%?ﬁ%%FEWﬁHﬂﬂWP' %t and
ouwldeeta pl 6HCOIES £ B23 c122thr AnadHah e JOWHe dRArerd

insert 400 is rotatable about the pivot access of the
Pregigpdr hge PreEparsat iien ciachilie then ape af qleaniiledfabove.
r [-ngrk ed] i g into ew
e ar nah EEoRd Pe 2Bty B B e

closhevermgehangsedtbat brbet weed thelipeers pavnwdYd antssure
t he upper part 401 and

I t_40 t he  acin
on H%%ﬁgp %%r?a£%225898Eth%s&n§§ o 208t ke &&qupper
partvalounes by 18R8s pattthe2’ GogeitP@r4@3 cHiasd Qadi R@a1

oper ati on naﬁbtaﬁe pl ace 30 before or after the insert

therghgiweernovabe yPEEEEEREdTEY Dife 2PPéVecade pheparmeropart
ihe. , ~ED ower rt. . of,.the i nser
O e P Bt S PiioFo TP e Beva e BH004 0 765y the
downRETHGER2 0Dep 00476 rd2 prFeparatiiewimac kiineo20 Heprthdehe on
user_ .| oads, t he bever age ingredients onto

i f
the PRBS I b { OB an U PRENPRr L0t hhupeen tiary, &b

down@Brtop, i tderé@Werefatite403p Reling, L8EESS ARt O
define and seal the brew ng volune. 5 Operation of the

mechan S e heldianbevebroeherbpecragen prepanst isenlsachiene
1owekspg§ﬁ§t4@étg§ @ﬁ@ﬁi§§e993&6bbggaﬁgg¥ethe fixed lower

part 255 of the brew head ensuring a seal between the inlet
aperture 405 of the lower part 402 and the upwardly directed
inlet of the brew head to ensure that water does not leak
during dispensation at this point. Preferably the lower
part 255 of the brew head 250 at the inlet is provided with
a rubberised seal 420 which stands slightly proud of the
plane of the lower part 255 to create an improved seal
between the upwardly directed inlet and the lower surface
417 of the lower part 402 of the insert 400.

The quantity of beverage ingredients loaded into the
brewing wvolume of the insert 400 may be loose or may be
contained in a container such as a flexible filter bag made
of filtexr paper. Use of a filter bag has the advantage that

loading of the beverage ingredients is very quick and
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In particular, it should be noted that on closure of
the closure nmechanismthe brew head applies a

W@losnzaead pressure on the upper part 401 of tPEI/GBS@®SN00476
400 to hold the upper 10 part 401 and | ower part 402
together to create the sggl therebetween. The
pressure nmay be applied to the upper part 401 by the
top portion of the view ng wi ndow 311 or by the

downwar d| ependent rimof the view ng w ndow .
e épen n‘EP{%gb Yfie2@ons PG GRCGH asfﬁ@ruﬁdérpe&a?rattlﬁi.ls
madd Raggtk+ion, the 15 downwardly directed pressure

applied by the closure mnechanismof the beverage

pPeEaied | dhsPeehrhéoBehhs PR¥Cerpege PrsRela4GProMmadene

.. insert_.4 ' tk [ r: t 5 f
ind g5 Tt oaet Py o Ee) UBY, R AR e B 23 e
upwad@i yofdihect @det npatt o#02handrehe hepdardloy. dithectweder

20 inlet of the breM/hgad to ensure that water

. oes
MixSFol ) A YR HGC UF ¥ pBhsBEVERAEE tREESporRtS held in the
brewthgf &fdhkie t4ea! OMET rePALE 18951ak kgD E%Wdﬁl%%@n%%@ at

the inlet is provided with a rubberised seal 420
downpirehl 5 tEmesush | ghe | gupteudaperthoe glognénsb eheccemeacle
: [ n,_ L ORr ds 5 t n _th
s B8ER FEL4T G e e R ¥ Fhe “PBnsE sRPrAEE o $hs

operbhedrovef tias tbdO2rafet beepasattodOfachieequart islsy of
bever age ingredients | oaded into the brew ng vol une
descgf IR t 1A 0D°FRGCbeCt 0BBBTBF 1REy Obe tNEoRBAIFREdTEN

In p%rE@®&ﬂ£@!-@M&hrééoénitféhbﬁéaﬁh|B%rtﬁégbg%@%aég of
filter paper. Use of"a filter bag has the advanfage

prepephat idpaiehyi vt nhe beveradetpngeedi enbgricodeey RFID

, i and MO 2005/ 079639 PCT 005/ 000476 .4 enova
a1 il S e P L dE PRROToREe P ren ok

preferpd® lgasirerchdurdédgs i spensati on the beverage
preparati on machine injects water upwardly_into the
brEH AgSRI U’ ¢ riofs theSs dpRaF dP§idPretied palLet for use

withtB@J@?ﬁ%é“¥ﬂbfg§&e5@§ &@ﬁ?éin@&xgﬁ @EEEaEBQIQUQUEEI$S
of beverage imgredients held in the
filter bags. As indicated, the beverage ingredients may
alternatively be in a loose form. In this case, a separate
filter may be provided in the insert 400 to prevent
discharge of beverage ingredient residue. A preferred
arrangement is for a planer filter to be placed across the
upper extremity of the outlet aperture 404 of the lower part
402.

It will be appreciated that it will be advantageous
that the upper part 401 of the insert 400 is rigid or semi-
rigid in order to be able to transfer the downward pressure
created by the closure mechanism to the seal 403 to ensure a
good seal between the upper part 401 and lower part 402 of
the insert 400.

In the illustrated embodiment of the insert 400, the

upper part 401 and lower part 402 are shown as separate
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brewi ng volune and the resulting beverage is dispensed
downwardly through the outlet aperture 404 into a
wo ewspr®msd e situated bel ow the brew head 250.PCx/G82005/000476
aspects of the 10 operation of the beverage
preparation machine are as described above in respect
of operation of the cartridge. |In particular, the
recogni ti on nmeans of the beverage preparation machine
. may bhe used 1o read, a barcpde or RFID  situated on the
itengyer T # a%fet%lrn%wﬁa oL PAFE#O97 1 1515t SPEFFDIRR Tt 401
and URgreGeSs: 4452 e hoseihgdQ0rhgetheenadessld brAnt but
particularly for use wth beverage ingredients
movakdiet v i eel appersiguncandsa tilpeed pagstims to allow
i.ndi ca ve I ngredients I natively
toadidd B bl o o e b S0 o B e e et
ing sl ebec provPtetietabl e thier redbBflohoofir ehentinsert 400

dji scharge of beverage ingredient residue. A_preferred
would Béndere i e f%_r&ga%? ARCFORIAEER e 2pPAoes Horadge-
t he oW PR o eh F ek tYynOf £ |hi@0 g%gegea@sm 14040t ntRea

~ lower part 402. 25 It W e appreciated that it
diregtilorbef welv amageolst 4hattohehapperlpar #0401 éflsche
insert 4 IS, rigid or.sem- riLgid.in der abl
acvapll BT Ry THe Bt BERr caln o PuBiey a "Bt

prov@ldesiurieh ned alnbwen: tigatthes sepl th@3cbasernsdrd ot ofoatie
seal between the upper part 401 and | ower part 402 of
uppeso Pefed i4iskris 400P+hE 1@ i | 1 ustrated enbodi nent of

the INRerdndP0. ad beri pppeh PREt 1 AQd -andLowel Pkl 4924
are shown as separate WO 2005/ 079639 PCT/ GB2005/ 000476

as défintiers.a Ibrem wblenmat Ivesbonl dgheatinderstivoduppert the

. re 4 and lower part, 402 may, be hj nged toget:her. at
s St e TRl b Al PR pBart o (B 4o

bevetlagsed mpsddi o § owial diovdo | atdi pggandeubl-eadingg ok the,
. quantity of_ beverage 5 ingredients. Preferably, this
instgadsi shi o i Mablytadoor otherwise mixed with water

without departing from the scope of the present invention.
The insert hag been specifically described in the above
example as a replacement for the mount 257 of the machine
201. However, it will be understood that the insert may take
the form of any item insertable into the beverage
preparation machine, whether attached thereto or not, to
allow dispensation of beverage ingredients in loose form or
where contained in containers such as, but not limited to,

flexible bags as set out in the following claims.
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woul d be forned as a plastic nmoulding with a plastic
hi nge. Flow through the insert 400 is generally in an
w0 powane3di rection fromthe inlet 405 to the oRECT/6B2005/000476

404. Al so, advantageously since the inlet 405 and

outlet 404 are both 10 provided in the [ower part

402, the construction of the wupper part 401 is

sinplified. In the above description the insert has

been described as defining a brew volune. It should
Claigs:ynderstood that the insert and beverage

preparati on machi ne may be used with 15 beverage

i ngredi ents which do not require brewing but are, |
1. i At eaderdi Soul vtk i |uthelVoragt eFaP3Eaki RBdMrRAne of

wat er wi.t hout _d rti r c e pHesent 44
= 3P GRS The ™ Moar] Thes Booh Sebe1 Freal 5 aSa6r hog 922
or demit-hecabovertexaigd e #se dorepl acadendmpoisihg apuNnt

257 of_ the machine 20 201. However, it mﬁ%l EE b head
upwagsder SEE6E teRat HRE i HiertURRYY 18R eV ERE FBr m 6 ARy

and 'd ﬁﬁ r?g%@\ﬁ}g?ldgféﬁ&& he, PEVET 888 oRE EPBAbEOBeverage

mac her attached thereto or not, to allow
prodiicspe hyattihen mekrbiaver agee | Figeedt eAPBPY ASEBEself 9PRFT

wher e cont ai_ned_in,contalner h 0 i A/
parg,, @ gé)wfelreﬁabrl%e %%ss%ésﬁsrg %%%ngh t@ﬁg PgFFgV\%ﬁg Tolfd
partd ddThg WOvRARH/ED 19630 HCTAGR206H/ 60047 6urd5iChaims which

1. An insert for use in a_ _beverage pyeparatian.machine
a qusmtiizt pie EYRFAST njgn%r%ﬁbeﬁ\fl?l%a‘ga¥u{3?a P@dﬁgr 1586 the

ins%]r%cgn\é Y A ddQ bonPlgSeM 164 0iH GALERI g€, ubberbuew
ead conprising an upwardly directed inlet for
lowestpntisn g rsatser ted t tegdlesr herdthandeal dsanWerdsy to

directed. outlet for_outflow o % . duged
R I e T
quardtowsf drRtevaiidgseal hdigedbanss , t bReuppeerapdricowemptdsing

parts being noveabl e between an open configuration i,n 1
an igHiath ang @Pamuittlye‘bfa’é’é@%?%‘aet?n@P@H“r"é‘ﬁF@t%a§eﬁé’eCtlve b4

wit Ofﬁ’gaﬁq rlr%Lrétto e ohbet toandna shegedesanbirguhat R driage
whi'ch the upper and .
preparation machine when the insert is inserted into the
machine such that, in use, water from the inlet of the brew
head passes upwardly through the inlet of the insert into
the brewing volume and such that beverage produced from the
water and the quantity of beverage ingredients passes

downwardly through the outlet of the insert to flow out of
the outlet of the brew head.

2. An insert as claimed in claim 1 wherein the gquantity of
beverage ingredients loaded in use into the insert are

loose.

3. An insert as claimed in claim 2 wherein the insert
comprises filtering means between the brewing volume and the

outlet of the insert.
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| oner parts are seal ed together by the sealing neans
to define therebetween a brew ng vol une cont ai ni ng,
w0 p008s®634 he 15 quantity of beverage ingredi eneGT/GBRE®5/000476
| ower part conprising an inlet and an outl et arranged
to communicate respectiygly wth the inlet and outlet
of the brew head of the beverage preparation nachine
when the insert is inserted into the nachine such
that, in use, water fromthe inlet of the brew 20 head
passes upwardly through the inlet of the insert into
4. the bhewipgavobumemand isuch Likatl heverage prodycedtity of
fromthe water and the quantity of beverage
bever@geedngﬁ@@l§a§§eéoﬂ%%%ﬂé¥&%Ft#W%ﬁdH“?Hé%ﬁE?e?r%f
the i.ns u W
contgiggd g é E%rﬁl@a%gg%t tco?rrp meggLfltlnlec%:e]gli?né r1]n%‘[e\/\,%rle$e| n
the quantity of beverage |ngred|ents | oaded in use
into the insert are aose.. 30 3 An i nser S
5. |RnClEPRFS @FeldPn it lmxunﬁﬁeges f% e??%éégﬁgr
is fﬂﬁggglgetmeen the brewi ng volune and the outlet of
the insert. WD 2005/079639 PCT/ GB2005/ 000476 46 4. An
insert as clainmed in claim1l wherein the quantity of
bewet ade. Enaredhentad ogfed 4t UGl Noalfies | IREEEAT Ehe
cORt aMREE i A °a “cont' &l ner conprising filtering means.
cont8indR HBSEbasl eltailredst nirclmm AL whrerei A1l her paper or
__container is flexible. 6. An insert as clained in
filteranm BeBPTES'm 5 wherein the 10 container is formed
at least in part froma filter paper or filtering
menbrane. 7. An insert as clained in any of claim4 to
7. 6BAwhénsiemtt ke GenteEhen jany Cfﬂ@eje@lrﬁaé tgg6 wherein the

container is a f£ilter bag.

8. An insert as claimed in claim 4 wherein the container

is a rigid or semi-rigid cartridge.

9. An insert as claimed in claim 8 wherein the cartridge
ig any of semi-spherical, cylindrical, round or square in

shape.

10. An insert as claimed in any preceding claim wherein the
sealing means is located on or in the upper part of the

insert.

11. An insert as claimed in any of claims 1 to 9 wherein
the sealing means is located on or in the lower part of the

insert.
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8. An insert as clainmed in claim4 wherein the
container is arigid or sem-rigid cartridge. 9. An

W0 p®ent96ds cl ainmed in claim8 wherein the cartPCTG82002000476
is any of sem -spherical, cylindrical, round or square
in shape. 10. An inserf-as clained in any preceding
claimwherein the sealing neans is located on or in
the upper part of the 25 insert. 11. An insert as
clained i

12. ﬁnénﬁgrpoéﬁtg abﬂegr nafﬁéF%§¥%%£S{ c£%§hsﬁﬁékggn the

sealhﬂ§eﬁéan§0cmpz&@5é0396§&9P@aa®mﬁ5/m4ﬁﬁg d7odad An
insert as clainmed in anX precedi ng cl ai mwherein the

peripbaryngimthfsLE6HPRPsESLAMS ng seal for sealing around
a periphery of the brewing volume. 5 13. An insert as
clainmed in claim12 wherein the sealing neans

13. canpthsestansOcibngedldn Addinserd visexs il neldei acahyng

recedlng cl ai mwherein the sealing neans is forned
meang; GATRAIEFEsPONEr ¢ Haterial . 10 15. An insert as

clainmed in any preceding clai mwherein the upper part
and | ower part are disconnected from one anothe h
14. AAN| hseeprtagscraraEadi Arc P PES SRETRT tt %mu\esé%Feln the

| t eria
se alg&g ng%gngn 4.l ewer RakL L0 rg}%t | S8, KQ5Pef At hhg 1.

Fons “to permt snap- |tt|ng t oget her of t he
upper part and |ower part. 17. i nsert as cl ai ned
in any of clw

1 15 wh
15. | Bion haFE AFc L6IRER B £ M e@gfee%# B9 oL Rasheba b

uppe?'ngalr@,v‘%hdp@@ﬂ%rt gaB‘EVgr@etd&Qﬁ!’brﬁrﬁ@ctﬂmnfﬁdﬂtd oﬁéoaﬁdther
confi gurations. An insert as clained in any

precedlng claimwherein the wupper part of the insert
Iinrhgﬁ r%ra%e@halhgﬁdlﬁUQﬁjLﬂﬁt15 wherein the upper part

and lower part comprise co-operating formations to permit

snap-fitting together of the upper part and lower part.

17. An insert as claimed in any of claims 1 to 15 wherein
the upper part and lower part are joined by a hinge allowing
the upper and lower parts to move between the open and

closed configurations.

18. An insert as claimed in any preceding claim wherein the
upper part of the insert is rigid or semi-rigid such that
pressure applied, in use, to the upper part of the insert by
a closure mechanism of the beverage preparation machine on
closing of said closure mechanism squeezes the upper and
lower parts of the insert together with gsufficient force for
the sealing means to seal together the upper and lower

parts.
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25 pressure applied, in use, to the upper part of the
insert by a closure nechani sm of the beverage

w@e@paresd on machi ne on closing of said cl oSUPET/GB2005/000476
mechani sm squeezes the upper and |ower parts of the
insert together with suffd cient force for the sealing
nmeans to seal together the upper and | ower 30 parts.

WO 2005/ 079639 PCT/ GB2005/ 000476 48 19. An insert as
clained in any preceding claim it : t
15. ol RSerBerE FLRRTERd o B R B che g i PREBEA ehe
uppePR’ §SS¥r erappki edeeird Hse rilid her upper - paytd oduthethat

inSert b a cl osure nechani smof the beve

presprsaPRpi ofdmadRi HESon & ANSSiHRP T %td %’% ggﬁ?ei?sert by
a clE%%Q%nH%ghgﬁé%ﬁeggeth@mﬂédgﬂi¥%gnéﬂgié€@§ﬁtmégﬁ&ﬂéton

Infet o rew head of bever age
closphepafatedad raokume. m2@hafi smseral astled al et Raghy of
precedi ng ¢l ai ereLn th 0 r s Lp_the
the AgsEHrss a&&ﬁﬁg]tg%eﬁpﬁ‘%.oefmt%}en;tglfﬁ% a}gg%: a#?re H?n any

bevegxa%%egjﬁ%%agla@ﬁghv\ﬁgegiimet_he | ower part of the insert
is formed as one piece. 15 22. An insert as clainmed in
any of clains 1 to 20 wherein the |ower part of the

20. I nsent d.sf armed tram moy e - Q811 By €€ a1 R3whBRein the
i hsert™"as cfai med i n any precedi ng claimwherein the
uppe?0 panserits iis dhecfolaped. 24omed istseki.as clainmed in
any preceding claimfornmed from plastic. 25 25. An
insert as clainmed in any preceding clai mwherein the

21. | B2t aRdroutl et sqfetihe r NeeF tpdCedDPpd addsim26hedBin the
insert as clainmed in any preceding claimfurther
lowegompptitsiofg te apeetilr & F JONRRLIIF MPOrPTASErti on of
the 30 insert in the beverage machi ne a wi ndow of a
bar code reader or RFID reader of said machine. WO
22 . 2005/i:&2639 sRCENERARA5/10004%6 of claims 1 to 20 wherein

the lower part of the insert is formed from more than one

piece.

23. An insert as claimed in any preceding claim wherein the

insert is disc-shaped.

24. An insert as claimed in any preceding claim formed from

plastic.

25. An insert as claimed in any preceding claim wherein the

inlet and outlet of the insert are coplanar.

26. An insert as claimed in any preceding claim further
comprising an aperture for receiving on insertion of the
insert in the beverage machine a window of a bar code reader

or RFID reader of said machine.
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49 27. An insert as clainmed in claim26 wherein the
aperture is coplanar with the inlet and outlet of the
w0 p®enT63®8. An insert as clained in any precePCTiGB2005/000476
claimwherein the 5 inlet of the insert is |ocated at
or near a periphery of tdie |ower part and the outlet
of the insert is located at a centre of the | ower
part. 29. An insert as clained i-n any precedi ng claim
[ N . l.ow t ' re. s _fr
27. N Befbelel o Red Y R AP ot O5R" Lpk apkihce
is celpdiama2 wittér ety iinl aisend lovr 1¢throfighhéhénsesgert i s
generally in an inward direction from 15 the inlet to
the outlet. 31. An insert as clainmed in any preceding
28. Clpai Mfdentthels CNESiNG AMANSrd Seaigatalk® wherein the
attaching the insert to the beverage preparation
inlewmeti e 2Qs32t A ilesatechsatel @F meglet nacbaripBery of the
r.ei.n rot I t i to.b
towell Bt R DI SER RS 8 LOSE b 80
centhlreverfagéeprieparatdaat .machi ne into a horizontal
orientation such that the lower part is sealed 25
agai nst the inlet of the brew head. 33. An insert as

29. Chai meddt GlAicdMa3hed 16 i) 3rahesiehd cihenmr ghatabhe in
nmeans conpri ses one or nore 1egs which are attachable

use,t §loandhrovghalbhe dbveert ore foromuotike pinbetpbntde 30

outl%f the brew head. WD 2005/ 079639 PCT/ GB2005/ 000476 50
5 An insert as clained in any preceding claim
further conprising coding neans for controlling
operation of said, 6 beverage preparation pachine. 5 35,

30. AATY AESREEASSCCARHERY i IR 3R B4 WS FLE he lBolPRg T1OW

thr i eﬂ?ﬁ%ﬁ%@%&%ﬁsi% BRLGRd8 Orif adi 0; fLAYEASYection From
the inlet to the outlet.

31. An insert as claimed in any preceding claim further
comprising means for rotatable attaching the insert to the

beverage preparation machine.

32. An insert as claimed in claim 31 wherein the rotatable
means allows the insert to be rotated on closure of a
closure mechanism of the beverage preparation machine into a
horizontal orientation such that the lower part is sealed

against the inlet of the brew head.

33. An insert as claimed in claim 31 or claim 32 wherein
the rotatable means comprises one or more legs which are
attachable to, and rotatable about, one or more pivot points

of the brew head.
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device (RFID). 36. A beverage preparation system
conprising a beverage 10 preparation nmachi ne and an
W0 p®entIedor use in said machine, said insert PET/GB2@S/000476
claimed in any preceding claim 37. A beverage
preparation systemas clgggnmed in claim36 wherein the
beverage preparati on nmachi ne conprises a brew 15 head
suitable for receiving arigid or sem-rigid
C ra t r - ri.si u ol
34 die%ﬁeclte |tnlag°f odfl%%ﬁgl& ;a?{r% ﬂ\/\rzétde%?i%ggt Egg%?le%uﬁgggr
companids imad evudsarad Inye athi g eftdre dhoraintd18ti rfepr oparb b donobf said
beverage produced by .the machine. 20 38. A beverage
beveptraé%?anp%%%ﬁ%iﬂﬂrérﬁ‘ H%imed in claim37 wherein the
inlet of the brew head is |ocated at or near a
peri phery of the brew head and the outlet of the brew
35. head insertoed e aimed dentaleist Svhevipereihedle 26d38g
I repar.ation s .as clainmed in.glaim37_. .
R e
devitdee (RFaW) .head, the inlet and outlet of the insert lie
on top of the wupwardly directed inlet and downwardly
directed outlet orifices of the brew head. 30 40. A
36. bevelRge ] agy
O R ot "¥ha. Boverags
prepa@aiesy 0PGE3NPEHAGR2Z0G5/S6a04 6T Sisrepasaifiomachine,
. in rj ses cl osur.e mechani sm poveabl e,
samgg%wéeé:% %%lo et con |l§1§?iatlinor?niynp\fﬁ%%g¥%% cl:ﬂn%?—:\?’t' can
be inserted into the brew head and a cl osed
configuration in which the insert is squeezed .
37 t bybENEFapy PREPAGSICR SYREERaRPs A tTHES iR eiahm 36
wherkQhC @ nt0hel e 23RAINGDFBRASOhalA8 n d NSEhbr ] QeS€8! prew
toget her the upper and |ower parts of the 1nsert. 41.
headAspévebage fpre pacatiivamgs pstremids orl aderet-rigadycatftrifge,
the %lr%kn e%?i E%m%%l\gdl%rgela?l El%%a?‘&i\éfv g?%jeggeé h]?l’lfee%/e%gge
supplying water to the brew head and a downwardly directed

outlet for outflow of beverage produced by the machine.

38. A beverage preparation system as claimed in claim 37
wherein the inlet of the brew head is located at or near a
periphery of the brew head and the outlet of the brew head

is located at a centre of the brew head.

39. A beverage preparation system as claimed in claim 37 or
claim 38 wherein, on insertion of the insert into the brew
head, the inlet and outlet of the insert lie on top of the
upwardly directed inlet and downwardly directed outlet

orifices of the brew head.

40. A beverage preparation system as claimed in any of

claims 37 to 39 wherein the bfew head of the beverage
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preparati on machi ne conpri ses a cl osure nechani sm
noveabl e bet ween an open configuration in which the
w0 p®entIedan be inserted into the brew head anPCEGB2005/000476

cl osed configuration in which the | ower part of the
insert is sealed againstz{he 15 inlet of the brew head

of the beverage preparation nmachine. 42. A beverage
preparati on systemas clainmed in any of clains 37 to

%erel n the brew head comp rises a fixed .lower gle

Prenat i AR ATAE B I 2 (S e dM P SWeR L Fr fovga

bet v idigerd e haatd letyrand, ouhd einskke UBPebhe
part being rotatable from an open position in which

lnsetrﬁ@d ri'sfétrct heabusy ihesst e iantd agrd b@@mﬁhgaaa*amnam
I
Whlc?ﬂet vveen e 1JTl xedﬁug%regr;g%%;r%§e gi‘%?e upper

mechgaritsm ZAEsLtAkB sﬁﬂamerﬁgefcpioaoefroai itdre s;yesflaltim%lsmehasrred the
is arotatable

I h t
inseth R (GG SIS NSRS FEH. (FRYSF oPFFno8t thRc

insadfpper part of the brew head fromthe open to the
cl osed position rotates the insert into 30 contact
vvi th the fixed |ower part. WO 2005/ 079639

4L éAyst em a%%c i)e%aﬁtg%cdr}yr%% %e\é\%irwer e| n (ﬁa'{gnse

clailec at7aklce 4di mérdxie;imm thew ixed dHwehe p]aétfeﬁégéhe
brew head when the upper Spart of the brew head is in

PTeRATE tghdh RGE TS0 F OB 145 2 SA B SPEENTE pRepar Bt B ey e RAf

betwderCladl MREH koA LfratGld M8 3Ril® 4haherelctBgn be
beverage preparation machine conprises a reader for

1nseéréﬁéctlm|’¢g> &hsabrevdbesd padi @ Cflpamiemcynflguratlon in
whic d%ﬁ d%@? 2 %eVEC% RFID at%gaa eéhe %Qné@sgﬁg
6. bevera e prepara on systen1as clained 1n any of
inlet! aifmeh36 Hrewdhebdr bifettheompiiesang ettt Yyofmachine.
bever age
42. A beverage preparation system as claimed in any of
claims 37 to 41 wherein the brew head comprises a fixed
lower part and a rotatable upper part, the fixed lower part
comprising the brew head inlet and outlet, the upper part
being rotatable from an open position in which the insert
can be inserted into the brew head and a closed position in

which the insert is engaged between the fixed lower part and

the rotatable upper part.

43. A beverage preparation system as claimed in claim 42
wherein the insert is a rotatable attachment to the brew
head such that rotation of the upper part of the brew head
from the open to the closed position rotates the insert into

contact with the fixed lower part.
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ingredients. 15 47. A beverage preparati on system as
clainmed in claim46 wherein the quantity of beverage
WO pgsedieant s is contained in  a contai ner conpPCEGB05/000476
filtering nmeans. 20 48. A beverage preparation system
as clained in claim46 @ claim47 wherein the
beverage ingredients are selected from the group
cont ai ni ng roast and ground coffee, |eaf tea,
p f re re r., C c
e R LB R o S T i BB 140y o2
wherdilnk th2b i4@exA hevdarage aplepariatdcan ys ysitemtase cE akegd
in claim48. wherein the container is flexible, 50. A
10W9&e\Pé‘F§gé°fprté]§aP§ﬁWoﬁleé&tw £ha AORsE PRTE oPtn e oprew

head3Q Cliai MHA9 Jpaer ?Ogittq%nc_ont ainer is forned at | east
in part froma filter paper or filtering nenbrane. WO

2005/ 079639 PCT/ GB2005/ 000476 53 51. A nethod of

di,spensing a_beverage using.a beverage reparation
4s- ngb FHSrE%EpF?%'né%%lﬁﬁeﬁy%ggg‘gﬁifg%ﬁg (MADT%%%iQan
claisg 3@ Gook4S eiereiigl dheabkliedgee heplrewikeftnachine

conprising an upwardly directed_ inlet for supplying

COMPKAEEE fol5aLRE BPEWIRESTLART & BN waCE Prdiraeted
freq%%%b?ti@%th%HE%QanQEeggﬁﬁrQQ%IEBOq%%%QeQYCE@ethe_

machi ne, the nethod conprising the steps of: opening
insextcl osure mechani sm of the beverage preparation

machi ne; 10 inserting an insert into the brew head,

the insert being as clainmed in any of clains 1 to 35
46. amdpbegeirabei Bgeparguanhi bysebmbeyeicage meagredi £mfF sor

closing the closure nmechani smto squeeze the insert
claifjer ROsHpf B6i EHE LREFcEOTHER LRS! 1 RetegEaltyng fndepisevige
ingrel8ent3 insert seals together the upper and |owver

parts of the

47. A beverage preparation system as claimed inn claim 46
wherein the quantity of beverage ingredients is contained in

a container comprising filtering means.

48. A beverage preparation system as claimed in claim 46 or
claim 47 wherein the beverage ingredients are selected from
the group containing roast and ground coffee, leaf tea,
powdered coffee, powdered tea, creamer, cappuccino mix,

chocolate and liquid chocolate, coffee, tea and milk.

49. A beverage preparation system as claimed in claim 48

wherein the contailner is flexible.

50. A beverage preparation system as claimed in claim 48 or
claim 49 wherein the container is formed at least in part

from a filter paper or filtering membrane.
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insert; operating the beverage preparati on machine to
pass water upwardly fromthe inlet of the brew head

wo boosoge3es he inlet of the insert into the breRCTGBO®W/000476
of the insert; 20 dispensing a beverage fornmed in the
brew volune from the water and the beverage
i ngredi ents downwardly through the outlet of the
insert and the outlet of the brew head.

51. A method of dispensing a beverage using a beverage
preparation machine comprising a brew head suitable for
receiving a rigid or semi-rigid cartridge, the brew head
comprising an upwardly directed inlet for supplying water to
the brew head and a downwardly directed outlet for outflow
of beverage produced by the machine, the method comprising
the steps of:

opening a closure mechanism of the beverage preparation
machine;

inserting an insert into the brew head, the insert
being as claimed in any of claims 1 to 35 and containing a
quantity of beverage ingredients;

closing the closure mechanism to squeeze the insert
with sufficient force such that the sealing means of the
insert seals together the upper and lower parts of the
insert;

operating the beverage preparation machine to pass
water upwardly from the inlet of the brew head through the
inlet of the insert into the brew volume of the insert;

dispensing a beverage formed in the brew volume from
the water and the beverage ingredients downwardly through

the outlet of the insert and the outlet of the brew head.



