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WD 2004/ 064585 PCT/ GB2004/ 000287 MACHI NE FOR THE
PREPARATI ON OF BEVERAGES The present invention relates

wao eooa/068hi ne for the preparation of bever ageRCHOB2004/000287

particular, for use with 5 sealed cartridges which
are formed from substantially air and

wat er -i nper neabl e materials and which contain one or
nore ingredients for the preparation of beverages. It
has previously been, proposed to seal beverage
preparation ingredients in individual air-inperneable
10 packaggs chewelFOR FHRCYRERARATRER BESBEVERAGKBNDI €,
cartri dges—or capsufes contal ni ng-conpacted ground
coffee are known for use |n certaln cof f ee

pr epaf ration machi nes %enerall

eonPhe BP0 aRh HatEnr 0 e PR UTT ) e Bt T B che

pﬂéb@ﬁath@ﬁeoﬁrEQﬂéﬂég@Q ﬁ@@hlﬂﬁspéﬂﬁldﬁlﬁﬁffﬁﬁr use with
cartridge is placed in a brew ng_chanber and hot
sealed ¢arpuidedstwblgh eahe EaFTed diecmtSpePbaperyly air-
2R 00a BEESRYL EReablE! deffiiécéhﬁgﬁﬁbé?aéeﬂ@éiﬁ one or
constituents ron1t e groun fee to produce
mbhe tn@feélehEBefagethéypreparqt1smc©fnbe%enege@perate
ressure of 20_greater than 6. x

at a
prepgga?ﬁﬁnpﬁﬁgﬁ?ﬂﬁégobe?ﬂép¥9%%se%e%%r?%%g R% %r?%e
pgébsrggganr@h@kéaeéutsxpﬁnﬁmaﬁvﬁaﬁgf a£PND@penhsable
the machi ne, Such as the water punps and seal s, nust
pbekQQEé ﬁ@rmpﬁﬁs@anaeVﬁéaﬁegma@hé@@@reEorlﬁxvmﬂi¢58786
c 585 089CELBE1 5 CA0REL £08S LS 28 fEERARELS bPPee
8F 5 rages operat es a pressure gener al
airg khewhaﬁge (sé tin 2edtaid0boPhee Hoveperatibe machlnes
cartridge is designed for use in a beve

WEF@BaFéFlSﬁneﬁﬁéEYnEeFB?dth%SEBﬁﬁ%?%lQ?Cﬁgn?ﬁdusFPlB?e

gBEBSEl@HdOkSCOEEEéthgghg EX088ShM¥Epa HeNECEn HBBhenes the
Premains a requirement 30 for a cartridge for the

cpféparaarbnldgebeeepégesdmh@r@uhr@Nengc@h@mbageén@nhot

B4 S8 BE SRR PRy PAR, g Sost ePLeral 8 M nso

pressures, thereby extracting the aromatic coffee

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

gseals, must be able to withstand the high pressures.

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

cartridges and beverage preparation machine are suitable, in
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particular, for the domestic market in terns of cost,
performance and reliability. There is also a need for

WwW@200B0¢58Rge preparati on machi ne for such cartPCTGB2004/000287

which is sinple to operate and reliable in operation.
5 Accordingly, the present invention provides a | ow
pressure beverage preparatior? system for automatically
preparing a range of beverage types from a range of
beverage cartridges, the system conprising: a
beverage preparation machine; 10 and a plurality of

pheveraggrcarbyi ggesdonashic beyekage: € aérhdyef cost,
cont al ni ng one or nore bever age | ng‘r edi ents

passotinared andhrelspbtiity. bEVRFageSt§ped awkerei fo¥ he
bever age preparation I SeS/ -
oG R ER e R P ERR P ol Bt AL ) FO PSR e per IRA0S WRch e
staplei dgespenasai dnbevel Agele ptrepapataohomachi ne and
means for supflying, in use, to sajd beverage 1
car t PFEgEIARI L KqubBEsPHREATEM VAL bt RR SR 8V HFCF e¥s-Y

ptBabude BB fHEESraL DENCERSEh " P t HEL OLL 082 2Dy
nore beverage ingredients contained therein; b. a

prepdeingnasapdgbeoér hgeepreparapeoniromchi Hengeorof beverage
aut omat i cal interpretin .code witten on said
CBE@E?@%%SCaﬁg?iaa%?gﬁ.CBPgﬁgééﬁﬁg nmeans for creating a
specific 2% ewrige lapdiasadromasdiithegode; d.

means for automatically adjusting a tenperature of
sai d aqueousiiedt IhWEEledoPt PAVETEEFe FrHGridgss, each

suppl yggeye%%lé% Q0UBUS G TRHHMLQ N REVE! 3BB-e beverage

cartri e. neans 1n at |east 'sonme of said
pl ur al iingrefdidmerarpe ciatad djdd: forspestiifomaldeyenage type,
2004/Ogégggﬂggxﬁg?%%gééggg?%&eﬁ%ration system comprises:

a. means for receiving one of said plurality of
beverage cartridges in said beverage
preparation machine and means for supplying,
in use, to said beverage cartridge an
agueous medium at a pressure of less than 2
bar to produce a beverage from the one or
more beverage ingredients contained therein;

b. a reader in said beverage preparation
machine for automatically interpreting a
code written on said beverage cartridge;

c. processing means for creating a specific
brewing cycle based on said code;

d. means for automatically adjusting a
temperature of said agueous medium based on
said code prior to supply of said aqueous
medium to the beverage cartridge;

e. means in at least some of said plurality of

beverage cartridges for optionally,
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dependant on beverage type, producing foam ng of the

beverage; and f. a user interface for initiating an
wop®ratiseyy cycle; 5 wherein the beverage prepeCEHGBR4/000287

system can produce a range of beverage types

including at least, but not limted to, filtered

cof f ee, cappuccino, tea, chocdlate and frothed mlKk,

and wherein operation of the user interface is

i ndependent of the beverage type being dispensed. 10

Advant ageousl y, the beverage preparation nmachi ne of

the present i n¥SMARN SosivPlES-df APgIat @rdducing
particular the sane nmethod of operation is used by a

consumer |rrespfé<l€tfilw of thre heeradr 3t to be
dispensed. }! U lsdf Hnderslooddnal, lbcvlgéa%péagrmoeperatmg

“cartridge" rern i's meant ‘any
cont ai ner, sach£¢clﬁ receptacl e which contains one or

nor e bevera e ingredients in the manner descri bed
The UBFF?FHgEh geﬁ%r?9ﬁuBreB%ﬁ?tl?Pg?EsB?mf?%&u%?%duce a

IEHSeCQEtEéggfaégrtyﬁgs'ﬂn&f§d9ﬁ§s§€tl§¥§ﬁenbﬁ@ynot limited
contain one or” nore beverage |ngred|ents suitable

tborfuheetednabféﬁe oﬁappb@venagetpaod@h@COﬂ%@eb@n@rﬁg@thed

mEhBeoF a0 P 5L Ra P PASEA CbeVa atECT ntl Lo He i 1.

ifbhepbavenageri ope edeestsganyypbe bedmged espegsednd,
| eaf - based or liquid. The beverage 25 ingredients, may
be | ASHRIBRESBRSSBH UBRE. bexahpPesPT AR O oRRERERE Yot the

p2kaund EH@E%@lQ#E?&ase QowgeéﬁgrgggoaIﬁQﬁé9§1@ﬁﬂar the

soup, |iqul everages and concentr at ed
shmai methoce§. oPeehetabl ¥s thedrbnge obnpever ajereypestive

oF GhF PEVEREISVEY BB0% 0BasRSoPOT 0820041 000267 4

Preferalyl bBeuhe¥esag6dpPtRRarBYi ORe Mghhnechvtthese” as
used herein is meant any package, container, sachet or
receptacle which contains one or more beverage ingredients
in the manner described. The cartridge may be rigid, semi-
rigid or flexible.

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

Preferably, the range of beverage types includes

coffee, tea, chocolate, milk, soup and fruit juices.
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conprises neans for purging the beverage cartridge

after dispensing of the beverage. The system nay al so
wheoysesswi th one or nore cartridges 5 conpriBCTIGBRG9E/000287

or nore non-beverage ingredients, for preparation of

non- beverage products, such as sauces and desserts.

The reader may be an optical har code reader. The

system may be a donestic | ow pressure beverage 10

preparati on system The present invention also

provi des a nethod of preparing at |east one of a

Fan9QrEEeQQBQP?gﬁﬁecgﬁpé£§§@9préﬁgr§£f@ﬁ ffichdne further
I nserting at east one bever age cartri dge cont al ni ngt
er

coBpohecsr mgpne bevepageinagikdi baverhae ocartpvidae a

re L bev g [ ation machine; b. operating a
dgé %ggﬁsgrchghgfgggﬁgggéVerage preparati on nmachi ne

to i rhei at/etam nper altagbeyaked withopee abt ngorer eaderidges
to detect a code witten on said 20 bev

: [age
CERPELFHFE; OBS OFeRPFRgNANSPRETFREChrBAF T 1%§Eﬁe b3Eed

pPBpadkdiepdes nsn-Be§§&a§eaﬁraaﬁeeg§ gBEhUgLt BEQE8E and
t he beverage cartridge To produce a beverage, wherein
dekeertenperature, pre-wet, volune, flowrate and air

pur ge. 25_of .t he _agueous_nedjumis. set base t he

code&hef?eﬁgﬁrapageggtagoﬁgkg?aghgaFaﬁagéoge%Q%Efages,
- prodwekngykeani ngyobet hedbauet agelowhpressutbebsevehade

can produce a range of beverage type using one or
PKEPEerBEVEFa§¥SESMtri dges including at |east, 30 but

10 SHEL BERek, gt et C oL oo apmE e b8 o
ptrepaWng084/ 0645850RETHEB2004196028 7TheBengeesi noepf ageng
thg gggggegggnt of the beverage type being

a. inserting at least one beverage cartridge containing
one or more beverage ingredients into a low pressure
beverage preparation machine;

b. operating a user interface of said beverage
preparation machine to initiate an operating cycle;

c. operating a reader to detect a code written on said
beverage cartridge;

d. creating a specific brewing cycle based on said code;

e. passing an agqueous medium through the beverage
cartridge to produce a beverage, wherein the
temperature, pre-wet, volume, flow rate and air purge
of the agqueous medium is set based on the code;

f. for at least some of the range of beverages,
producing foaming of the beverage;

wherein the method can produce a range of beverage type

using one or more beverage cartridges including at least,
but not limited to, filtered coffee, cappuccino, tea,

chocolate and frothed milk, and wherein operation of the



10

15

20

25

di spensed. The present invention also provides a
nmet hod of preparing a beverage conprising the steps

wW®@R004564885 i nserting a first beverage cartri dgePCT/GB2004/000287

containing one or nore beverage ingredients into a
beverage preparation machine; b. operating said
beverage preparati on machineto pass an aqueous
medi um t hrough the first 10 beverage cartridge at a
pressure of less than 2 bar to dispense a first
portion of said beverage into a receptacle; c.

uSEPT { Mgt b de MBIOI YA etk LV e lpg hdpreapafati\|ie being

machi ne i nformati on on the type of the first 15

dbemerae@- cartridge; d. inserting a second beverage

Ca”f{lgg&%@éﬁ@i NiNG+ ONE O s I8 £, PEYES aag%é'%}%&dé@nt s

into ever age preparati on nmachi ne; a

popesai g tihevdeves agengr epan@tilon steegds nef 1o 20 pass

an aqueous nedi umt hrough the second beverage .
cartridgeaaﬂngeﬁFégguFe%&FSFegngﬁgﬁezcaﬁgFlgge containing

di spense a geeond REHL BRvRiagal dnghewerade Hnte thBeverage
receptaC|e; wherein one or nore operatlng paranEterS

of the 25 beeppxgéigrepachinen machine during
di spensi g ghers k845 8CaAd GLELAde L ALLLLIAS ARG B0 e to
R £ "on Stored in the

S
with referénce to tthe T nfornma
menory on bphest gpe agfucblie hedsumbenevage chet fidge.
WO 2004/ 064585 PCT/ GB2004/000287 6 optiona

Iy, .the
met hod f ur t REVSEEHT IF8&STdSBRg Saddi PFSﬁﬁPrebé’%erlgﬁé than 2
cartridges {,9.,digP@nNsechiiced @6 2Rl gopeiblhoBg @hid beverage

beverage. Preferably, 'the one or nore operating
parameters into a receptacle;

c. storing in a memory of said beverage preparation
machine information on the type of the first
beverage cartridge;

d. inserting a second beverage cartridge containing
one or more beverage ingredients into the
beverage preparation machine; and

e. operating the beverage preparation machine to
pass an aqueous medium through the second
beverage cartridge at a pressure of less than 2
bar to dispense a second portion of said
beverage into the receptacle;

wherein one or more operating parameters of the

beverage preparation machine during dispensing of

the second beverage cartridge are set with
reference to the information stored in the memory

on the type of the first beverage cartridge.
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5 include: |I. the tenperature of the aqueous nedi um
passed through the beverage cartridge; Il1. the flow

WO 2108/006583 he aqueous nedium I11. the presencePCr/GB2004/000287

absence of a pre-wet stage; 10 IV. the presence of

absence of an air-purge stage; V. the pressure of the

aqueous medi um and/or VI. tbhe total vol une of f

aqueous nedi um di spensed. In the follow ng description

the ternms "upper” and "lower"” and equivalents wll be

used to describe the 15 relational positioning of

of ' td T A N @y A0 tional

Oﬁgtfeg(gv\%% hdt}té%m%/\gyﬁt% S %eullhgc%rﬁﬁl% e:rﬁs%{hg{)gd tor elfoer
bévetdge canttt dimes dro of hmpercompdnere r nars tEowioand of a

orientation for insertion into a beverage preparation
beERF?F®" and subsequent di spensing as shown, for 20

exanpl&fetdb iy Wi bnd AL W nat HPYaraters
“lower" refer, respectively, to relative positions
imekip@e:or further froma top surface 11 of the

cartridge j.LLO "1 L . .

antt ety B EdErr °Be ERE it BRe O pln, pRSeeRURECugh

rel at thsabepeghyeonangrbfigéeat ures of the 25

invention. _The terns "Lﬂner" and "outer" and

eﬁﬁ?v%h@nﬁ%owsﬁaﬁﬁdoge URdRASTRYE o +efer to relative
PPt LABRSHkAskREe 62rLkhLEAB(8F 9t hBE-HPPOPLHE 5)
being, respectively, nearer or further froma centre
ofVnatbe axeseXcof of hebsancei dfean afbrrerderstage;
cogponent ). WO 2004/064585 P 4/ 000

E oa?ﬁSnégeéﬁuFﬁeOErg@%n%qF%%ég?ﬁggleﬁr|§ﬁ%6?%e

descr thedtobylwaylahees@npleconkymedi th dbfpeeneé. t o
the acconpanging_dramﬁn S, in which: Figure 1 is,

cr ossBsklkei bn 1Oﬁ%%QWQEF 1Eﬁﬁ?ﬁn%ﬂeﬂ% @PQﬁrfiﬁ%ﬁ
«BOfesecond eqbpditents pf1casd rigae {oradisermhd hend he

present 1 nventi on;
relational positioning of features of the invention. The

terms “upper” and “lower” and equivalents should be
understood to refer to the cartridge (or other components)

in its normal orientation for insertion into a beverage

preparation machine and subsequent dispensing as shown, for

example, in Figure 4. In particular, “upper” and “lower”
refer, respectively, to relative positions nearer or further
from a top surface 11 of the cartridge. 1In addition, the
terms “inner” and “outer” and equivalents will be used to
describe the relational positioning of features of the
invention. The terms “inner” and “outer” and equivalents
should be understood to refer to relative positions in the
cartridge (or other components) being, respectively, nearer
or further from a centre or major axis X of the cartridge 1

(or other component) .
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Figure 2 is a cross-sectional drawing of a detail of
the outer nmenber of Figure 1 showing an i nwardly

wa@looeo64s8s cylindrical extension; 10 Figure 3 PGI/&@B2004/000287

cross-sectional drawing of a detail of the outer
menber of Figure 1 showing a slot; Figure 4 is a
perspective view from above of the outer nmenber of
Figure 1; Figure 5 is a perspective view from above of
the outer 15 menber of Figure 1 in an inverted
orientation; Figure 6 is a plan view from above of the

OUteﬁmﬂ@@?ﬁéntgfofiQﬂéepﬂéséﬁﬁyfﬁvgnﬁﬁoﬁ-will now be
cross-sectional draw ng of an inner nenber of the

déscstbedbody ey of esamplelgenly) WigureeBeyenge to the
erﬁﬁective Lew. from above. of the inner nenber of
a % FIHIE QUFRT T s hnper%% ctive view from above of
the ripere eibesréfsFh@ut tordal Ndedwimyest esn outer member
orientation; Figure 10 is a plan_view from above of
of hElFphernderdernd 2embpdneRre I Fguredde fQr guse with
0SSz i pnal ing of the first enbodi nent of
t@%r???%ﬁéﬁin anngggékbled condition; Figure 12 is a
crosBigecti nats dranwpag-séchionamhedragimerobfatdetail of

econd enbodi ment _of .cartrjdge; 30 Figure 13.is a.
BPCOUERECTTONGT OF ani-igrof L aoHRrary o LGNS Fhhairected
cgﬂffiﬁfi@él Fegtegsignphow ng an aperture; WO -

004/ 064585 PCT/ GB2004/ 000287 8 Figure 14 is a

per sPegereed vi 8uAf FERPADBYEL bPRehedTRIERT FenbefetRil of
[ gl 1piL-2 BerRatEly 8 pis 1 om above
ori entghirens bsFagpeespécisvanol drerfcomssbgeet pbnighe outer

mg%ggéngfogiégge ﬁ?ner menber of Figure 12;

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

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

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

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

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

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

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

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

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

the inner member of Figure 12 showing an aperture;
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Figure 17 is a cross-sectional draw ng of another
detail of the inner nenber of Figure 12 showing an air

WO ndoae4580 Figure 18 is a cross-sectional draww@mGsRo4/000287
the second enbodinment of cartridge in an assenbl ed
condition; Figure 19 is cross-sectional draw ng of an
outer member of third and f8urth enmbodi nents of
cartridge for use with the present invention; 15
Figure 20 is a cross-sectional drawing of a detail of
t he outer nenber of Figure 19 showi ng an inwardly

di r getft-e Y 1iN01d Gl SERNSIOR il Fch 2bove dPIAR inner
vi ew from above of 't he outer menber of Figure 19; 20
meFlgrKr o R Figirze deérispective view from above of the

outer. ne of Figure 19:;. Fiqure S r Y
Vi e%rijlbl?‘ﬁng%vles S H%hreSp(?lﬁ%elP’e el Wer%grgfn Ef%éj&r%e%%g%ﬁlﬁ nner
metibd M treidyfd et aln @ irhvgiirteP4rismation;
cross-sectional drawing of an inner, 25 menber of the
t hi rEtBRBodi St BOEER (GRS - afdceass drevangl Qf the
1 EW R 2Ry & 1Qf 1,18 o .nner nenber  of Figure 24;

Figure 26 I's a cross-sectional drawing of a detail of
t he Himere righhier sofcréisguise 4 csleanidmgwama ot amesdier

! im WO 2004/ 064 .PCT/ 004/ 000287 9.
R oo td Tl Terhal Sh TR o 2o B Y 10E P 21T

idiwer nmenber of Figure 24; Figure 28 is a perspective
view from above of the inner nenber of Figure 24 in
an iFhEted oriem f405T - Sahiqned fyswing of the second

en%&isisrﬁeg&ctciﬁr@rtq’ri NG O f I?%ste!?dﬂl%d%’m it'l%@lt;, of
cartridge in an assenbl ed condition; igure 30'is a

cr osBigect ildhals dresngerft immalnmegrawing of an outer member
of third and fourth embodiments of cartridge for use with
the present invention; .

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

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

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

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

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

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

Figure 26 is a cross-sectional dfawing of a detail of

the inner member of Figure 24 showing an in-turned upper

rim;
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menber of the fourth enbodi nent of cartridge; Figure
31 is a plan view from above of the inner nenber 10

wWoRooRioges8® 30; Figure 32 is a perspective vi ewET/GBR004/000287

above of the inner nmenber of Figure 30; Figure 33 is
a perspective view from above of the inner - nmenber of
Figure 30 in an inverted oriefBtation; 15 Figure 34 is
a cross-sectional drawing of the fourth enbodi nent of
cartridge in an assenbled condition; Figure 35 is a
front perspective view of a beverage preparation

machign e, AGCorAiing %etr%f)egﬁ:g%f%n:vﬁieﬂzv b0 abov%izgw €hd6 inner

is a front perspective view o e machi ne of

nfeimgpgrre o5 Riigitrea 2dart ri dge head in an open position;

Fi 37 is a, tive view.of th hine. of .
Fi gure S5t Sore EBAFES or et 90 For TeTaPPEY - Figife tomer

gure

mbes dFOotfRfurcean per speahiveeteidewraknthe iommchi ne of
Figure 35 with sone parts omtted for clarity; 25

Fi guFd 930°g 29 iseds seOEiSvEeFtdnnell Cravdast Ptdgeenhéadrd
ﬁﬁb&dyae%&FQkﬁ%EQErﬁﬁ. rgn3gnwﬁgﬁeﬁﬁqupﬁﬁhéigthged

or clarity; Figure 40 is another perspective view of
t he Faoturiedg® ilsead cabstheentdbingd ofrakiiggr ef38nwinher

SO ar omtted. for Q clarity; 2004/ 064585
R 200 £ 0055 £ SR GAFETE 1 os CAYCF8954ect | onal
vi ewralyuie sqarnty iadge anhgady FranChesed BESkheOAnner member

Figure 42 is a cross-sectional view of the cartridge
Hedd dureard Ogpen position; 5 Figure 43 is a schematic

| Y08 5, TOE BB BT 5,35, cELAUEDER e e
reategnictti eigwens of;or the machi ne of Figure 35;

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

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

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

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

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

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

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

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

clarity;
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Figure 45 is a plan view of a beverage of the present
10 invention conprising a barcode. Figure 46a is a

w@r@ploe4sB5 concentrati on vs. operating cycle tP@EGB2004/000287

Figure 46b is a graph of foamability vs. operating
cycle tinme; and 15 Figure 46¢c is a graph of
tenperature vs. operating cyele tine. As shown in
Figure 11, the cartridge 1 for use with the present
i nvention generally conprises an outer nenber 2, an
20 inner nenber 3 and a lamnate 5. The outer

me r-2, inner_menber | am-nat. §§gp}
to fo}%l%%ei]fc]alr? rg acgreoss_si 5f/aélcldcc O(’j}ﬂa]als ‘}alﬁev?nc?ﬂéretlkge: 120 Ife'girge
h&QAt Bh b NEL S QoD Bon pever age i ngredi ents, an inlet
121, an outlet 122 and a beverage fJomkﬁ?“ﬂhlinkin'
the THY&Ee 192 1% 3 HEFQU 1RRCULBI DL HRY i ¢ eﬁ)é%%"été‘gldge
h%%%oyghaﬁrgééﬂn éPEi&@P- The inlet 121 and outl et
ni

are | lalTy sealed by the lamnate 5 and are
openiigure ub: by iscémator Aaneuhgbfthdandemmmatat
F5. Thf beverage flow path is defined by spatia
THEET->7&l ati onshi ps between the outer nmenber 2, inner

menbef g3ranth 30ahdn a8t £rd fchehscits setydhed owf Ahest and
conponents may WO 2004/ 064585 PCT/ GB2004/ 000287 _11
SepPRdnaPls FRCoFRl il Mepihef Farkths dpFing oh Bayre 35;

filter. i, | ' | Oav. fdF
versh sty B8 1% R el 11 e et Do gy et
ibeekgt omncompr poses @ sbahowtein Figures 1 to 11. The 5

first version of the cartridge 1 is rticularl 1
desi Ghedre 172 us® ?ﬁgﬂ?%%é%%i?EP??WqéggiPTwYﬁﬂu§%F€ﬁuﬂFg
cps1&0ashe and ground coffee or leaf tea. However, this
version of the cartridge 1 and the other versions
descFidete beblowi sy Bearlyseldl fparalthdy produRRera&iidte

c??léhgfﬁéatgndCOffee' tea, 10 sweeteners, cordials,
avourings; al coholic beverages,
Figure 46c 1s a graph of temperature vs. operating

cycle time.

As shown in Figure 11, the cartridge 1 for use with the
present invention generally comprises an outer member 2, an
inner member 3 and a laminate 5. The outer member -2, inner
member 3 and laminate 5 are assembled to form the cartridge
1 which has an interior 120 for containing one or more
beverage ingredients, an inlet 121, an outlet 122 and a
beverage flow path linking the inlet 121 to the outlet 122
and which passes through the interioxr 120. The inlet 121
and outlet 122 are initially sealed by the laminate 5 and
are opened in use by piercing or cutting of the laminate 5.
The beverage flow path is defined by spatial inter-
relationships between the outer member 2, inner member 3 and

laminate 5 as discussed below. Other components may
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flavoured mlk, fruit juices, squashes, sauces and

desserts. As can be seen fromFigure 5, the overal
wQh@apme4sBs t he cartridge 1 is generally circul apCDGB2004/000287

di sc-shaped with the dianeter of the cartridge 1

being significantly greater than 15 its height. A

mej or axis X passes through the centre of the outer

menber as shown in Figure 1. Typically the overal

di amet er "of the outer member 2 is 74.5 nm 6mm and t he

overall height is 16 mm 3nm Typically the vol une of

oﬁﬂ%naclalr} i dgg b ehen 1@%@!@'6%‘3’:51:%(&%% 3 M@ 2@ Freter

out er nber 2 generally conprises bow - shaped
,shBeE! IWllJOI M@ﬂfcafldfmd/éfdlrérhﬂl énelwaa | 13, a closed top

ngnzrsinc Q eer%lbq% to%m rtr Ia%pdl a%ltl%rh Q\I tlh%eoqite%rcrlbed

nenﬁ% er’at™ % conpared to the

fdﬂiﬂﬁﬁkﬁrdﬂndfﬁhﬂyﬁ§d§N1éUédeﬁﬂﬂﬁIﬂﬂgdﬂaynﬁﬂijaﬂJn@he
of the annular_ wall 13 as one 25 traverse% fromihe

£ i s SP AT PF FhhEadied Bt fomsL PATHHE aTY gesdaned
f%ﬁz Gl osed, hatt rf?_gflﬂtte%%i helofigfide an eCceRiael @nd

ving an interio 4. A hollow inwardly directed
gmydridhdro e ext elrtamrte‘_BB iHEowepregvi ddd 8 rvetrdse sl odedhe

centre ma)_or__ax
CRBEHIG Shetie | 5 Erery [eesiidt BRiGw Y be
udd GRNN | S8R ;ﬁﬁcﬁﬁﬁﬁ% prud e havoodrg fdd, StcofFeegndea,
and WD 2004/ 064585 PCT/ GB2004/ 000287 12 third

swRReeS 1 oDl Al FLaVIE Mgt PAANYn LPTETAG
ffa{'v[c%l\_l%cﬁ n@ﬁ}%ndffﬁaé U-E.I'E:%§e:&g;iqg£{g§ ' g&tu?c%é Sdrfcf ldﬁs%erts.

coni cal i n shape and 38 T Ve t aper The th
por tAmncar? oé &seaa‘rotﬂmn rﬂlgura:lfr,cujm? Cofgdnaiderslfams‘s if the

closed off b r f.ace .31. The, .di a f .the
e SefSe o el 5 ST o G Hipter Witk the
diaﬁﬁét‘:’é@%ﬁ'ﬂﬂe decreaskfe SUMEiats i f id=armteigrfatdie than
cylindrical extension 18 decreases as one_traverses

1%g dmridht t dp MAI QD FHE & FFEFTDVITFugte e slentye of the

R
dﬂéhéﬁeffﬁfjtmmtouHEr member 2 is 74.5 mm x6mm and 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 closed 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 ffom a flaring of the annular wall 13 as one
traverses from the cloged top 11 to the open bottom 12. The
annular wall 13 and closed bottom 11 together define a
receptacle having an interior 34.

A hollow inwardly directed cylindrical extension 18 is
provided in the closed top 11 centred on the major axis X.
As more clearly shown in Figure 2, the cylindrical extension

18 comprises a stepped profile having first, second and
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between the second and third portions 20 and 21. An

outwardly extendi ng shoulder 33 is forned in the
wo@oioe4seIher 2 towards the bottom 12. The out IeT/dB004/000287

extendi ng shoul der 33 fornms a secondary walf 15

co-axial 15 with the annular wall 13 so as to define

an annular track formng a renifold 16 between the

secondary wall 15 and the annular wall 13. The

mani fol d 16 passes around the circunference of the

outer nenber 2. A series of slots 17 are prOV|ded |n

t%ﬁ%da@BQEQBnﬂahb 1%0'%&8'2%”t9hgh§1ggg %8kglth}g t9 right

provi de gas and I'i qui d conmmuni cat i on
ceeelrdcy iadeithe i Aher seroBd pbrthenonbersmerbeto2.
the slots 17 conprise vertica

EPicBIHR BRaBLORE du iha3e Y neaneEndo0 e BbLsdapertion

2ar espaﬁkbtde@‘ ribAtt bereghadi H?mn§89\/\ﬁnéihhét¥éé§¥8”off by a
slots 17 are provided 25 generally equi-spaced around
loWeTcErEBnPer ehBE BfaPRESTNAAI f:beufmstTheescndsam third

ef gr abhy t yee mm.in | engt

TS (RO Paa R Sroedudilell, (Ol efaef ohdn cnac che

dﬁépﬁésenbfnghQO@@bﬂnﬁhEcaWeéﬁtén@£®@h180ﬁe&h@a@ééeés one

dth of each slot_is between 0.25 and

OB e " 60Ty bR APy, 1 nGouF B HCLPSRACHD 67D TReS 03D of the

chnindheci déRt @hsibhe1sl ot g né§af%%fﬁ8£§95ﬁyafaéﬁ&ﬂ&der
to prevent the beverage WO 2004/ 064

3pCTE cBeooad oou2gze aBlingrbekhbnest gastimgl 8 her ethe opgiction
B b ealiod 16, len potlag, siprsee o n e

cha
t he @erwtmydby éiaeemﬂj:tleg siedlede?. 3 A Lyl fodhdégaln the

7.5 1S provi as nost clearly shown in

o‘&?ﬁﬁr% BOShnt chOYRY ‘"het'sh? Pt PetlTha %Wltchlm
eRPEn@BAG | shOMBadPes3 | AbAts q‘aé@c%réc?&%e Cy][ 15 c Caarx1al

interior 34 of the outer nenber

Wil | thy Frrubeelwskd Lpper dade 28 faie han i snrfulrae d ek
Gl AL LS Gl T T Ho Pt oS canet the
annular wall 13. The manifold 16 passes around the
circumference of the outer member 2. A series of slots 17
are provided in the annular wall 13 level 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 3, the slots 17 comprise vertical glits 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.
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
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outer nmenber 2. The inlet chanber 26 comunicates with
the manifold 16 via two slots 30 as shown in Figure
W@ 20048b458% nat i vel y, between one and four sl ot SPOEGBR@4/000287

used to conmmuni cate between the manifold 16 and the

inlet chanber 15 26. A lower end of the outwardly
extendi ng shoulder 33 is prdyided with an outwardly
extendi ng flange 35 which extends perpendicularly to

the major axis X Typically the flange 35 has a width

of between 2 and 4 nmm A portion of the flange 20 35

lﬁﬁgé{%g%&é)#&ig%wcﬁgﬁqdl ?4 I's pr owfgﬂéﬁr16 either
d‘?“???%“?iﬁbi?”;‘ J??nme' Thtogral prece f ?StmeL. e
densht BTy TR, 26 %mdep e i mb%2 at

t RO YesiherProd é@ﬂ&?&@r Q&emoz ”@[Q:}ﬁlflr!cfﬁ%%tl wall 27
mat'eri als. ‘A suitabl e pol ypropylene is the range of

ipopyoretdedyais abet dlremn IDSMIYRILiin tRigyRedui twah,ch
ited ngd out .
L4‘|Er]anspat:$'<lent or ans”fbucee‘{6 “ﬁm)lnrfanar? %url ng prsoctehses

ifByt b@ham@ﬁtz@rﬁml ditng. ir3keriher i3mert rtmﬁaemtaemsmember

shown in ures 7 to 10 conpri_ses an annul r fra
2 31050 AL AR 11 Y2 e CohdiG NS 5007 GiAgs Lece 48 which

1 PHLLGRI9044 0002870 %ﬁéﬂ&%ﬁl@ﬂ* dainngl nﬁ%oﬁaﬂ?ﬁl@rX and -

axi s X passes through the centre of the inner nenber
a3 gpeshbwer reld R eed-plandrestitghdwre ibrtRiqurle & tie

o e B 52 ) ok B 1 o gu1 S SHBH oaa ieh the
mSRDKEBd 586 he twhesldwd HR2 ds duvwegrial middreand

extends fromthe cylindrical_funnel 40. Filtration
Abjperiraf Bsebs ptheds rihef Al At s mame ke used to

con %‘ﬁf@aﬁ@ arv@@%r‘?'tl’?@%ﬁd A_LJ 'aMc?rt eﬁ}lﬁ%i?%x%er

e ann rame 41 so as to cover t tration
2@apertures 55. The 10 filter is preferably made from a

nateﬁif%wg%téh £¥£¥hg%gutwardly extending shoulder 33 is
provided with an outwardly extending flange 35 which extends
perpendicularly to the major axis X. Typically the flange 35
has a width of between 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 7 to 10,

comprises an annular frame 41 and a downwardly extending
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strength, for exanple a non-woven fibre material of

pol yester. O her materials which nmay be used include a
wowrioenedseper neabl e cel lul osic material, such aBCEHGB2004/000287

cellulosic material conprising woven paper fibres.

The woven paper 15 fibres may be adm xed with fibres

of pol ypropyl ene, pol yvinyl 1éhl ori de and/ or

pol yet hyl ene. The incorporation of these plastic

materials into the cellulosic material renders the

cellulosic material heat-sealable. The filter 4 may

gh%ﬂdecéi ggﬁﬁﬂew 4600k &g Y1 Ny 2, gBy e%%@éem%lh%h 20he

ctivate eat and/or pressure so it can
cerbkedoft bhehénaanuhanbér atread lshowt his Mayurds? shown

in the cross-sectional roflle of Fi gur the ner

hub %% ??SFoﬁg?ga AP Blyhert po%??lﬁﬁnTﬁ%ﬁ R Gt er
cbinptrDdesr 88ULLEAY Limt B @RAULAT i hkaRendd $AVidtnaéd Bp ten
sloping lower profile. The upper surface of each spoke

egglrép@@@duéédl@itﬁp@heSu%%taﬁﬂm@glv@%rsmuhm$%hls integral
WQEM'QSE ¥8£ sSPaGhH éﬂgvgyi f@QP'Pﬁnéégn??gl M Cration

pl ural i of “passages passage
abeuﬂdedSOBsehtbefosmdé by ahme&nﬁdlandfrmm@.@n bewezen the
Llter The passag s 57 extend fromt

R R MRPRETRL S i v e LA G S AR
£2004/ 964585, ECT4 GB004/ 0RO28 15 Cyh | AgsiCakl usgel The

40 at openings 56 defined by the inner —extrenmties of
fiheewebs Enef Q’hébéyl nade | Eadmfaunnetedtak owprlh seshigh wet

uter,tub sury und| n S pout
QUL L ol ey B 90h00 BOAANELc) S5LL0f, ol
poylepdercal othenehadfridhe @hﬁ@ham@ﬁ B@Owéed31m61ude a
joined to the outer_tube 42 at an per end of thﬁ

waF§Ehawagr§ﬁaa%e4§e%}u%%%h% BRE SR 2thnPaEh 3% ahgeeprlosic

mggérgé§08§ﬁ §1§98§tw5§eﬁ é§e§1@ﬁeén|eThé5w§$enq&aper
upper end communi cates with the openi ngs 56

fuheeaompmsbageémSXedndlah buptes dﬂ-E@lzperm&e@md
oTrou yl chforlde and/or polyethylene. The incorporation
of these plastic materials into the cellulosic material
renders the cellulosic material heat-sealable. The filter 4
may also be treated or coated with a material which is
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 7,
the inner hub 52 is located at a lower position than the
outer rim 51, resulting in the annular frame 41 having a
sloping lower profile.

The upper surface of each 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
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the prepared beverage is discharged into a cup or
ot her receptacle. The discharge spout 43 conprises a
wo caegesssToni cal portion 48 at an upper end aneCEHGB2004/000287
cylindrical portion 58 at a |lower end. The
cylindrical portion 58 may have a 15 slight taper such
that it narrows towards the oetlet 44. The
frusto-conical portion 48 hel ps to channel beverage
from the passages 57 down towards the outlet 44
wi t hout inducing turbulence to the beverage. An upper

ﬁ%%gggﬁgisu%%%ﬁ uWebs 2(86]%991 gOgéS:OCgléc]fe arou‘ﬁd %%%er

egtFEMNE BEENCE He by ndrical  funnel 40. The
support webs 49 define channels 50 therebetmeen

uppeFhedgesiniricrl stigpert WRDCWF LT IR ‘Tﬁtt—hu]%%
<GPPLAEE aﬁe{m@'&y%@ﬁaf@etéﬁoﬁ@@j e SatdP Ert!&?e 42

Inner menber may be formed as a single integra
fpresethe oaxpet ypr opy| ene oyl indriddariunner il - asThe

descri bed above.and b ecti.on Id| in e_sa
dﬁﬁﬂhﬁrgﬁss?ﬁ%t %ﬂt%? %% # g@?erna be %% at o
ubﬁ@ﬁreﬂﬁn@ﬁrtﬁea@ﬂé@ﬁaf#@ ép@&ﬁ @@I@@ﬁhﬁiﬂ@ @ﬁya@eannular
made from a bi odegradab ynmer. Exanples of

fiangabté- naffl@ﬁeu@+%Ch%9%d%p%‘@r%a%%pm%tm|ae%et 45 at
ﬁfﬁgﬁfs 88%19%28&3% é%@&é/ P0028%e Ipexaiphese of the

uppl 1'ed nphony Envi r onnent al
pB@B&QaBMBEdandMamedu%lagd@ﬂ)atbaOHE@$Ed@miet@D¢W@ht@thh

de (f BAK. 10
BV PRBRERE Py VS Logbl 57 | bt e Serlist (PLAL Scp| P By

rgéé?t5c1@4nﬁﬁéoéﬁscﬁgf%e spott AU ghebasedsPol ¥y nBrssto-

celTul ose derivatives and pol ypeptides. The |lam nate
cenical opprditnohPtab FAyePRST gei r%@d|@y@yll@¢rlcal portion

[ um ni um_ and sec
o240 0 U s ofRe LpLeiatlogesiorelap gk apenave
st hghknesperl8udhethast ipohypropy| eoeatdyethe sobel aeehs .

TgeO%gqug goggga?néortion 48 helps to channel beverage from
the passages 57 down towards the outlet 44 without inducing
turbulence to the beverage. An upper surface of the frusto-
conical portion 48 is provided with 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 materials include degradable polyethylene (for
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in thickness. In one enbodi nent the alum niumlayer is
0.06 mm and the pol ypropyl ene |ayer is 0.025 nm

WO biogk6458hi s lamnate is particul arly advant apEDGB2@8/000287
it has a high resistance to curling during assenbly.
As a result the 15 lamnate 5 may be pre-cut to the
correct size and shape and msdaibsequently transferred
to the assenbly station on the production Iine
wi t hout undergoing distortion. Consequently, the
lamnate 5 is particularly well suited to wel ding.

QG her | am e materials e _us i.ncl ud
SR ﬁ'urﬁaﬂrﬁq{% @p%%%OWE#ﬁ%tra mleélg%‘/l PP and
BAHEMWIEH PR istEh atiesdonRol bilcidgraldebstogiolraytee amide
used instead of die cut stock. The cartridge 1 may be
(fssrmler MA dPS sempldes PV iSymPRenyadrgr renmental)

l.exi ; 1.nat e, i
PO oce R PR S ph Rl Moot Us)
sthrch-beserd gibliyter ¢ headludoseneirhavaZ;ivigs welmel fil ter
é is cut_ to shape and placed onto the inner nenber 3
P FPYS%cei ved over the 30 cylindrical funnel 40

and ©QIe 410 {88 Aga Truddie franhwy v 45 M@st layer
2004/ 064585 PCT/ GB2004/ 000287 17 c) the _i nner nmenber

of3,alomigrivrerinet @ sRPHd [eae ofgﬂ@%toig@édfpgfpyler{e- The
al%r&fr?i%%'lcaéy@%dﬂgl%et@eetrp%. ; ta{ridj%eo% 'rr?rhfi'nl l.ed s .
one or nor S, 5 e) the

everage 1 ngredien am nate 5
Thes @it Xesl irddiel eng draymanbier HtweEnee 025 psidnidl .10 &5 mm

L acuses 11 gioater geiarl below The aiter TS o
mrt WA dShe B@L}Zﬂk‘@ﬁyl@{@qray%ﬂ sid henlons@f tted cki.nt aHike
out er nenber wi'th the outer rim51 being received
lavgirsesten iamrficularlan ashiaglt asacarsiash 14 has eofprigh
régiégg%ce to curling during assembly. As a result the
laminate 5 may be pre-cut to the correct size and shape and
subsequently transferred to the assembly station on the
production line without undergoing distortion. Conseqguently,
the laminate 5 is particularly well suited to welding. Other
laminate materials may be used including PET/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;
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cartridge 1. The cylindrical extension 18 of the outer

menber 2 is at the sane tinme received in the upper
w@oootioersss of t he cylindrical funnel 40 of the PETEB2004/000287

menber 3. The third portion 21 of the cylindrical

extension 18 is seated 15 inside the cylindrical

funnel 40 with the closed | ower face 31 of the

cylindrical extension 18 bearing agai nst the support

webs 49 of the inner nenber 3. The filter 4 is then

pl aced over the inner nmenber 3 such that the filter

mat er Lal t the .annul ar_rim>51. _An ultrasonjc

wel dién)gl prt%g@esls R %—fnu‘J’u’seodltteor j“be?“l‘Peﬁgz 419 il lfer 4

to the innere mpshesd bypnd t @lsdrhie: sRRiftdgEe, and in
t he sdasrre pr.ocess st,ecf, the inner nmenber 3 to the
out er®mentiet® Lartieidgmer Iferierl el andh fane err ncmree

wel ded ar gyagh oW Bfedidnil. The inner nenber 3
and outer msnbea{gaez argglr? oll ned ‘by means of weld 25

| i nes)ar ol tleaniowttery T iim B0 fanekdaltso tiHee dipRer eagRs: 2.

of t hs 54. shown, ,nost clearly in Figure 11,

t he oueees\rger?zc_ne’n?esr “éls‘”aﬁ%f iq'ﬁ?éi”srﬁ?ﬁibéln IR GiShéd 1 below.
togetmier cdgfdmeneabey ¢ SRACR-1h3B el tHeH M el 28t tom

bel ow the annul ar_flange 41 and 30 exterior the
Ty IHGEteA WRRASls 4T henilemeromesberf 3| tisatthem Woserted

12004/964 P 8 1 er. -The . .
Filtrati %%%gt%g@%%g gﬁg%pgggagg&Q%gpﬁal%\?—eg %teﬁélg received
sanipull@oser &t 41 are as@pdr atkeenby oihe 4f bkt ebppapebrdthe
he filtrati chamher. 130_contai ns the one or nore

c-k%léf\%é:rlggee ;’ingﬁg‘ i SRt SE6 CathEX5RESEP B Be e fbragEtsT
mengeedRenks adl enpagked iknke thechikbhr ahi eRc r '
130, For_a filtered style bevefage t he i%&rgggg%t plosrtlon
oty S€alFly indadralafyngedun@ of the onnkeafetbar FheThe

[ . _packi t . rage ingredien in the
o438 Y:BLoRasklu0 Shet oy BRVECg9ccLogetients 18 Lh e
impgpideakhy, cydindrfichiefednedf teewpendyat &00EBE lower Face

341 S oRbr GKG BROGRA LCBIFEBSE Aialf| PERat PanABRERGE the.
stippekBeasbs 49 of the inner member 3. The filter 4 is then
placed over the inner member 3 such that the filter material
contacts the annular rim 51. An ultrasonic welding process
is then used to join the filter 4 to the inner member 3 and
at the same time, and in the same process step, the inner
member 3 to the outer member 2. The inner member 3 and
filter 4 are welded around the outer rim 51. The inner
member 3 and outer member 2 are joined by means of weld
lines around the outer rim 51 and also the upper edges of
the webs 54,

As shown most clearly in Figure 11, the outer member 2
and inner member 3 when joined together define a void space
130 in the interior 120 below the annular flange 41 and

exterior the cylindrical funnel 40 which forms a filtration
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of typically 5to 14 mm Optionally, the interior 120

may contain one or nore bodies, such as spheres,
wohbighes#s® freely novable within the interi orPARGBR@4/000287

aid m xing by 15 inducing turbul ence and breaki ng down

deposits of beverage ingredients during discharge of

the beverage. The lam nate 518s then affixed to the

outer menber 2 by formng a weld 126 around the

peri phery of the lamnate 5 to join the lamnate 5 to

the | ower surface of the outwardly 20 extending flange

35., The | d 126 i,s extended t eal the | i nat-e
cHiaihany Vi bt et ST it aarl Baeathe 57" aBpve
tHheardlelr charers 126 rdWeddigatedl W1 dahb2F ilseropaper 4.

between the laminate 5 and the | ower, ed%F of the outer
t ubelhey £ ight nafel Qy Ighambedall Xusrart2dgs FhEe PRE R4t 89Fe
Ehdradi i o] 130
b%ﬁ%ﬁ%ﬁ%ighea(%Lt éswﬁk*e?ﬂﬁﬁgﬁgifhgéégﬁa g&lin rica
idammblet(s dHoweserkeda istml Ithegdp 1t23texinstchapoiegr 186 . For
di spensati ogn between the | am.nate nd the l.ower
2 MDY 1R S e S e 3T RSP Rory OV ding o2et
arPlheds i fxee disnd, ] SiCh aas. et qiitht bdS@RIcki3Q of the
weldi ng, depending on the material characteristics of
betrragderingied SBnAD 170 (4100 64585 AEPNGEPEORRF0 6287 capg be

- vant I t he. t
N SR Mol e S shns e eAn s e

e | nner
thes filormeedi i arhaanteat erdredaiofs reedtatdere 5r.iogiagict y,0 .Quairams

as polypropyl ene, As_such, the inner nenber, 3 s .a
of GRES T IR s L bt & 4G TSGR ES A nareigess
AN P LIy Nerher: 2 rgpacest iapant whend hetearivy dge hay

is conpressed. It is preferred that the cartridge 1
cortaub) et ek twre shmses UM laFadrifensst walky ciB@Lgnd

280N i . Th | S| f ts L VA
: fﬁﬁé§¥;ﬁ§¢%gﬁ% J.ﬁp%?qﬁ%%%ﬁhY%léyw¥idi o> 2 &M 5%%

ai'ling nder 1 nternal pressuris
imnek 2l i eafviesnded Sgueezakiteg dawnedapediers dfakgverage
outer, nmenber 2 together. This_ ensures

ingredients during discharge of the beverage.
The laminate 5 is then affixed to the outer member 2 by

forming a weld 126 around the periphery of the laminate 5 to

join the laminate 5 to the lower surface of the outwardly

extending flange 35. The weld 126 is extended to seal the
laminate 5 against the lower edge of the cylindrical wall 27
of the inlet chamber 26. Further, a weld 125 is formed
between the laminate 5 and the lower edge of the outer tube
42 of the cylindrical funnel 40. The laminate 5 forms the
lower wall of the filtration chamber 130 and also seals the
inlet chamber 26 and cylindrical funnel 40. However, a small
gap 123 exists prior to dispensation between the laminate 5
and the lower edge of the discharge spout 43. A variety of
welding methods may be used, such as heat and ultrasonic
welding, depending on the material characteristics of the

laminate 5.
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that the internal dinmensions of passageways and

apertures in the cartridge 1 are fixed and unable to
w@b@agets8uri ng pressurisation of the cartri dgeC/GBLEH4/000287

To use the cartridge 1 it is first inserted into a

bever age preparati on machine (which wll be described

in further detail below andSthe inlet 121 and outl et

122 are opened by piercing nmenbers of the beverage

preparati on rmachine which perforate and fold back the

lam nate 5. An 20 aqueous nedium typically water,

unde h '
o1 ono 5 eI EuBTLT Sk Pap e AR 4 LORBUTIDE Lo ene
ohetwerambei- 2. BnBatheal bhbughe h ghthe pnessunesbeny3 bes

used wi.ith the cartridges of_the present, inventijon.
fproRit hEPE Fh@aﬁﬁréﬁgiQ%dF?E%FaﬁgtBl$%%hF¥hr6Ha 3%

pBﬂ§?§5?§§e§Q.anﬂsrgﬁeﬁ,tBﬁenﬁﬁh£9|ﬂe&§e§nﬂ EBtRAst he1o0ad-
fiTtration chanber 130 of the cartridge 1 through the
bpbuingi ngmberstbes aztsThe haeerthe lantedteadi anfiyouter

o Lo HOLeAPe ik i omcbontet 1%endlhaten. <

ighprwatered30hhs ahet barsab®géi Deifosckiledpaadr tdbya

through the_beverage ingredients. The beverage forned
CpprpgssaYye oPathefwaEEreHD 26047064588N 1n usd” e

cBiebtE82004/ POP287,-2Q LBr gYghehbecReVEr2g8: hHET £l BDAS
passes through the filter 4 and filtration apertures
ubBeintotehnapapsagesrizatyongandosbsot herannutar sfiuaaee the

,41. The seal in f the filter 4 _onto e_ spokes B3 -
i HL RETREF 0P ng™0r OPRETr PRI R ¢ FOSRENSEt of P& ResRarTes
tRaengHeesntBahat hahiReab@onNe Shophsshfeuhys and abkrtures in

t he beverage has to pass through the filter 4. The
thevepagEifaenlf profs fdsRAnardl yrabbagtehehpragpafuring

pEééééQ?éaE%o&ﬁ%@?gthE EQiFQQ yebs 54 and through the

openi ngs into the cyltndrical funnel 40. The
beveTages&éOthassestalidgg Lhétchanhérst5Onberhedninbe a
bgﬁgggéélﬁggﬁzééﬁggg P%gﬂgnéh?wgigﬁhgggf Bgoggségiggd in
further detail below) and the inlet 121 and outlet 122 are
opened by piercing members of the beverage preparation
machine which perforate and fold back the laminate 5. An
aqueous medium, typilcally water, under pressure enters the
cartridge 1 through the inlet 121 into the inlet chamber 26
at a pressure of between 0.1-2.0 bar, although higher
pressures may be used with the cartridges of the present
invention. From there the water is directed to flow through
the slots 30 and round the manifold 16 and into the
filtration chamber 130 of the cartridge 1 through the
plurality of slots 17. The water is forced radially
inwardly through the filtration chamber 130 and mixes with
the beverage ingredients 200 contained therein. The water

is at the same time forced upwardly through the beverage

ingredients. The beverage formed by passage of the water
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beverage is discharged into a receptacle such as a
cup. Preferably, the beverage preparati on nachine

W@ omp6458s an air purge facility, wherein conpP€E&E8004/000287
air is forced 15 through the cartridge 1 at the end of
the operating cycle to flush out the remaining
beverage into the receptacl e20A second versi on of
cartridge 1 is shown in Figures 12 to 18. The second
version of the cartridge 1 is particularly designed
for use in dispensing espresso-style products such 20

“BeaiaRctna oflound PoLIe UL Glate dEshigp il orincer 4
ahaoﬂmlasaalcneapertmb@s 8f iﬁmnf&%ﬁtp&ﬁsage$h§735gnm@ above
versi on_ of %he cartrid reth sane in the

ERer SENVERE| BRABRAGHT i K ?lu?r%"f‘ 139 Pavie? Wedt tpte the

sﬁsfcsge%eahak@hé eplinesy b the fp&llwm@&he outer
description the dlfferences bet ween the first and

mewbend2 eesgronsthit|therdi scassedshapnmoirdwhtsirard all
h functl |n t S n t be
ﬁhscﬁggg B%et %%eggg K €%%2$1%F$€ of the sane

consThe dea@@r@@e [ tlhefﬁ hel dwvs sdovewstdy ofl ey tthelgeadial
and as shown in Figures 1 30 to 6. WD 2 04/064585
PPETRERI0DA/ BODEF DouvasR ERAUIERS FARNA 1L IHOwHR t

o%?ﬂ?ﬁggEggeéné i§t$h€hé38§llﬁ§ri@aih@uﬁﬂé§t4yer§ﬁ@nbeverage
Iter 4 is disposed on the annular frane 4

psesas abongvehethhamm¢l$a5®ohe@m@¢mu¢@$ S@EpOﬂMeW©M$e¢7 and
t ube, 42 cylindrjc fun a as

THRoPES BOUEIETOS RETEL ard & nOiber o1t 11 AEHERSTH

btheragenss rm&cl@@r@édt hecd nilefecﬁ@@b@élé @fich tws s€cons.
version_ conpared to the first version. As shown in

Fi guPEeigrabhe, e chaygeaspoprerarakion d\ﬁ%ﬁﬂ% ¢PrRrises

a t 5 e t
G R R S i oA Ll A
thoopgkvehe c@Eth@@eageaBpthqi$mﬁ ahdiior cpdiasti my @&ple to

£ EXiLe the disch Th 3 h
lefnakE et BEtr T as 1S AU ERYT ety i Feocbtacld®

A gecond version of cartridge 1 is shown in Figures 12
to 18. The second version of the cartridge 1 is particularly
designed for use in dispensing espresso-style products such
as roast and ground coffee where it is desirable to produce
a beverage having a froth of tiny bubbles known as a crema.
Many of the features of the second version of the cartridge
1 are the same as in the first version and like numerals
have been used to reference like features. In the following
description the differences between the first and second
versions will be discussed. Common features which function
in the same manner will not be discussed in detail.

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

to 6.



10

15

20

25

30

conprises a stepped profile with a distinct dog-leg 66
near an upper end of the tube 43. 15 Arime67 is

w@e@niodses upst andi ng fromthe annul ar flange BEG@T/GB2004/000287

joining the outer tube 42 to the di scharge spout 43.
The rim67 surrounds the inlet 45 to the discharge
spout 43 and defines an annul@ar channel 69 between
the rim67 and the upper portion of the outer tube 42.
The rim67 is provided 20 with an inwardly directed
shoul der 68. At one point around the circugfe;ence ?f
the rhm67 _an _a ture 70 is provided in the formo
a sl gl \/\,'r?’lrlclz’JFL}lIi(‘ea)%v‘ItO ?ﬁ&glef r%m & tE‘EpéPn@Jgg‘eg?oerr Bmi67the same
a& [oi nhendmigistahley-shelow hheol evelri9t the shoukder 68.n
s nost clearly shown in Figures 12 and 13. The 5l ot
t%&éanﬁyléﬂmféﬁﬁﬁoﬁloﬁ@4aﬁnﬁoAﬁOXEK theefiZtrasion apertures

i ' I fl.an 4 ir,cunferentiall .
R et BT Sfist Cra SRREMALS B0knds do 45 also

agndefpreThdoaieveinl ¢he?2 aoBphi Rasban apedtidFerences in the

ing, through the . fl ange 47 so _as to provide ,
C%%%nﬁﬁ?%&??oﬁ%sﬁhﬁeﬂﬁﬁgﬁ HepBeht 2aBbvEREnESEPRAGESFion

cengat-bg vel dhspaceshelewsibhe hkangewh’ihek EEEtﬁg, the
outer tube 42 and di scharge spout WO 2004/ 06458

dpEFraBge08PoB6287 182r4avifedf wibbl ¢, pandia$oshﬁﬁmx|{vhich
ekBEnAL! phBkeliafl EOURL! §83.R0, 4P Seﬁgﬁgﬁgﬁiggf‘kgﬁeouuet

portion ower cylindr
44i.r Theepa¥titsohypbchklysf bonmpdebyna ﬁH@!Eev&@Q%esﬁﬁfaying
as,a pin TEE tagered profile of the air inlet 71 5
aB§(8ﬁ58PE@S HPd2FodF £¥1be RBPedéashryorenpoed £3 onThe
pkbeilgvytdedocampensabe Ihsuball of Ligooul erlube 424

inthe vicinity of the air inlet 71 is shaped to form
camphiyfes78 stendedgriebid ¢ heihrai dietiddt t dodhbed nbetnear

,d . in Fi 17,
el R, 15, 2 fhow i, FL0U

IS fornmed between the air

inl ed 7imaed 1hepehuided MapsOaed@sy ef that thdeah i1 flange
4?evera e issuing fromthe slot 70 does not

U HES| ChF oTNESH EHES hpero Ste abbSotakdre Spout 43. The

rim 67 surrounds the inlet 45 to the discharge spout 43 and
defines an annular channel 69 between the rim 67 and the
upper portion of the outer tube 42. The rim 67 is provided
with an inwardly directed shoulder 68. At one point around
the circumference of the rim 67 an aperture 70 is provided
in the form of a slot which extends from an upper edge of
rim 67 to a point marginally below the level of the shoulder
68 as most clearly shown in Figures 12 and 13. The slot has
a width of 0.64 mm.

An air inlet 71 is provided in annular flange 47
circumferentially aligned with the aperture 70 as shown in
Figures 16 and 17. The air inlet 71 comprises an aperture
passing through the flange 47 so as to provide communication
between a point above the flange 47 and the void space below

the flange 47 between the outer tube 42 and discharge spout
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flange 47 in the imediate vicinity of the air inlet

71. The assenbly procedure for the second version of
wa2gas485 dge 1 is simlar to the assenbly of PEEGBRE031000287

version. However, there are certain differences. As

shown in Figure 18, the third portion 21 of the

cylindrical extension 18 is 2geated inside the support

rime7 rather than agai nst support webs. The shoul der

32 of the cylindrical extension 18 20 between the

second portion 20 and third portion 21 bears against

t he ugggr ed e of the s ort rim6/7 o

st BPRELrSEPT  hpfnge SBAER 1 e iR ot ef i Emtses an

ubﬁsr ff@@fongaﬁféaﬁ Bhe:1be @ytéﬁdﬂﬁnpﬁheﬁ EPIDRA B PN
a face seal between the cylindrical extension 18 and

pohbisuppadrt Fhen &7r 28nhkk chl eks ekt & bl dt preaed yoyY e mould
tgg?m%%ghr%gnference ?ﬁ t@& e§§ﬁgéf€%flé dghﬁ éegir inlet 71

_ nt tharicaf eXtensi e support
allew67the mehldl todit tghbe thovghess e Iémbvsdofraﬁ tine
the support rim 67 _extends through the su&gort rim.e67

mgHYIBSWRANEP RS o %h%oWﬁ%lnaFgF%%|?%t%%|% ¢ hg? gt the

V§E9HLg§ro§8thgb§§§qﬂﬁﬂé£y7ihfs'Qﬁ&%é@cﬁafférﬁeémﬁﬁﬂte 75
1 ndrical extension 18 and the support rim 67

lEadmsgofn@thhQO@ntOﬁﬂB@S FKH?QIQ@@41@D@Q8¢5 OB the
70 1into perture 128, nDst cl ear in
dﬁ?&hﬁggES?p%?gv?g g _ghow Ure i? éy gﬁ@&@

I ng gas Ay fn Ut o~ conmuhi ¢at i on

shetingen 71 hesappuhes sbenseh 6Hea@ﬁrtiteléit sthasge the chute
spout 43. The aperture is t% pically 0.64 mnw de
78. B9 RARFVBAGEDEt GpBRal PENOBS ?ﬁ%r%%%oh%FW%¥%|%ﬁO%fthe slot

7625LE5A86: 15 hReq 8L 8REPSEoR1 bEY S RYCubSe ST Shl ALl 0ot hene
prilpdre

operation o Irs version but wth certain

fdehfer ¢hces. tBevenagéianet ecinhdy abf prlssages H7L4E ok
down rdl% anrg t he Egssag S SZh f ormed. bet ween_t g

webs 83 ARETRI BUBRCTRE bpehthgs %68%%%“iov?ﬁ?%9? 2
carbvlagechangeti0919% toecky! hsgeisr, dEntied ﬂQrsthéiﬁlon
t he annul ar channel 69 the _beverage Is forced under

HpWe¥syr et bR¥oUghet ARThpert &t BLADEIRSS t hePPaBRoOWr ekB Uf Eoure
1@{ the third portion 21 of the cylindrical extension 18 is

seated inside the support rim 67 rather than against support
webs. The shoulder 32 of the cylindrical extension 18
between the second portion 20 and third portion 21 bears
against the upper edge of the support rim 67 of the inner
member 3. An interface zone 124 is thus formed between the
inner member 3 and the outer member 2 comprising a face seal
between the cylindrical extension 18 and the support rim 67
which extends around nearly the whole circumference of the
cartridge 1. The seal between the cylindrical extension 18
and the support rim 67 is not fluid-tight though since the
slot 70 in the support rim 67 extends through the support
rim 67 and downwardly to a point marginally below the
shoulder 68. Consequently the interface fit between the

cylindrical extension 18 and the support rim 67 transforms
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beverage collecting in the filtration chanber 130 and

passages 57. The beverage is thus forced through
wap@reses 15 128 as a jet and into an expansi BOT/GB2004/000287

chanber formed by the upper end of the discharge

spout 43. As shown in Figure 18, the jet of beverage

passes directly over the air2anlet 71. As the

beverage enters the di scharge spout 43 the pressure

of the beverage jet drops. As a result air is

entrained into 20 the beverage streamin the formof a

mul tJ tu of small air bubhl as the air is.dra up .
Ehisyy thdf%elréﬁ? Fhi T %‘r?gss’j &° FOHevarige Y SNy 17
ridore the, apestidthd 2hd Sand uninglil et demwmis=as dro ddttveen

outl et 44 where the beverage i di scharged into a

IS
thecapriakie el & aip digrhagige ZPtiZes T m
. . s .
S L R Wi e ARET WS 68 s doridhe &l
ent r@paerai ton ndH e dwvwerdgerfHlowadd deenteriage iInt@

the eductor should be kept as snpoth as paossi bl 0 ,
AISRRRZE Pritienas ot ety rﬁ%g@tﬁ;sqaﬁr Rl STy first
vdhe: sdugtory 3G, shou £ heyinade-Gncave do drediice i agses

due to "wall effect’ friction. The dinensiona
ra¢l et presages He/ dplervisureowipgndl e 1zom /sy gesssages 57

ST g8 TP B DALY, on

imto ot eramuuilac echanregul er idfi esheatyl elqiroali dechnel 40.
within or at_.the exit of the eductor to jncrease. the

FIeh dcte Rt ids - aition 19 dritn RN Ifas D& Tt hasF

predderease-diie, dat eg Ol did B i) WRNbadk Widdbure of
version of cartridge 1 is shown in Figures 1 to 29.
berherads rebVesstiiom ofn thie dartiadgen dramgymn 130 @nd
desi gne or.use_in dispensi ubl e chs i
PARFEE T P e, O Rl TR e
1do@rae dhfetsaubl mtkd i ediyednd isordi dsodbead feyrnerd for ehe
a suspension in,_an _aqueous nediumsuch as water, when

URBRE et Thi Wi SROUE 3 ude HBugh dhigure 18,
£ AN &d d9f devXP! 85 Qs REMRIAGRS 4R/ Ltcffe air inlet 71.

As the beverage enters the discharge spout 43 the pressure
of the beverage jet drops. As a result air is entrained into
the beverage stream in the form of a multitude of small air
bubbles as the air is drawn up through the air inlet 71.

The jet of beverage issuing from the aperture 128 is
funnelled downwards to the outlet 44 where the beverage is
discharged into a receptacle such as a cup where the air
bubbles form the desired crema. Thus, the aperture 128 and
the alr inlet 71 together form an eductor which acts to
entrain air into the beverage. Flow of beverage into the
eductor should be kept as smooth as possible to reduce
pressure losses. Advantageously, the walls of the eductor
should be made concave to reduce losses due to ‘wall effect’

friction. The dimensional tolerance of the aperture 128 is
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chocol ate, coffee, mlk, tea, soup or other
rehydratabl e or aqueous-sol uble products. Many of the

wo e@i64585 of the third 15 version of the cartrPdyeB1004/000287
are the sane as in the previous versions and |ike
nuneral s have been used to reference |ike features.
In the follow ng description2the differences between

the third and previous versions will be discussed.
Common features which function in the sane manner wl |
not 20 be discussed in detail.-Conpared to the outer

er p i sions, .the. holl .
N P S et i iy FHarr LT “elPEt R Rdg Yty minus
oonpemmherterr?, ofidhie 4 hix brtensiarrhase ahai@flarities can
overal | _diianeter as shown in Fjgure 20. In particul ar

DBHEr KL APA L BB OF hEC | 1 7S Shbr LPortlS FEUCHRT caP | jrcrease

" thet weedcdbvandrod 8- sureonpal edr-d 9 3 & M ofed Neround to

outer nmenber 2 of the previous versions. In addition,
ippeegpesthpodedovac 10fi 31r peovialbanewt h a convex outer
surfac ,..or _bulge, as_nost clearly .shown, in, Figure
20, Ereridorehator n ST aote” o A0 Bho veftis 10
tdheodi Bhetenind st ref perd i @nsc2l1dgd 1 the particularly
cartridges 1 are however the sanme resulting in the
dgF 2aNeH SPD419B 4585 FENF RN 47 D002EY PRt feghich may be

gh 2 W r [ IS, [ er

e P T TS he Vhl T or e e botuple

pradtrt dhe disswmbvedssendt eftbriss 32, Hisper2@bon The, nmmbmerueous

mgggu ogitionin of tqg qu%s in the lower 5 end of the
ARRUT af VTRl F° 12T ST VS di 1 FEHICU RIS - aRpssed, in

usé Pt Shas@gpr e deshet Hiudder enbatpil &5 15haWhddE include
Figure 23, four slots 36 are provi ded equi-spaced

cBPERIRL ¢ heeokfeeurmibblendea ofsqie Tramilnd aglydurtable or
23105 3020 3 IO iy AT LI DAY g e
verdtommef priet erabi yidyel Tmame dehe |gunet hey drespiec tiedhious
vgyéfcgnsnegr?& rf ik2e oriur%g]n?alcsarﬁaf\;ed%eesen ]ilsaerde ttoheresfaenreénce like
features. In the following description the differences
between the third and previous versions will be discussed.
Common features which function in the same manner will not
be discussed in detail.

Compared to the outer member 2 of the previous
versions, the hollow inwardly directed cylindrical extension
18 of the outer member 2 of the third version has a larger
overall diameter as shown in Figure 20. In particular the
diameter of the first portion 19 is typically between 16 and
18 mm compared to 13.2 mm for the outer member 2 of the
previous versions. In addition, the first portion 19 is
provided with a convex outer surface 19a, or bulge, as most
clearly shown in Figure 20, the function of which will be

described below. The diameter of the third portions 21 of

the cartridges 1 are however the same resulting in the area
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The construction of the cylindrical funnel 40 of the

inner menber 3 is the same as in the first version of
wQa2008m64585 dge 1 with an outer tube 42, di scharPer/sBoa/000287

45, annul ar flange 47 and support webs 49 being

provided. The only difference is that the discharge

spout 45 is shaped wth an agpper frusto-conica

section 92 and a lower cylindrical section 93. 20 In

contrast to the previous versions and as shown in

Figures 24 to 28, the annular franme 41 is replaced by

kKirt portio 0 which _surrounds_th ' i cal :

of el “heflart T2 Do He T R et o byt Mnaet G g version
of aghal cete i 8g871 . Wiy shcaT] @i thd heoTyrhé nsif i ced damneldge 1

40 at or near the 25 annular flange 47. A cylindrica
whkpeagsponbBadofs the- Bk tx2%rti on 80 extends upwardly

fro e S i j

openthpattbdl alt] pGsEElSRES f MR CTL ML RS Jover
erdt efistha 8Sinhbsr amalh-1urhed psofdl faseshowBetiween 3 and

Fi 26. An I]. 82 of th Kirt ti .
5500RkE oRtie BONRNATEIy 15 oMt RERRT IR B AT o AT ol i oo
28nngbar ¥M0,20044 064585 Reld&B2094{ DO0284d Lboehaniied

86 between the skirt portion 80 and the outer tube

capcumfieranael af Wee | mapiteohdrices Hie Slover3emiransliightly
rj flan 8 ' i endi :

wEb g LAy 80 P e R T Pk 1 peins
bebweensor facendf 0. 4 hewh) apgef 8Elahy Tohtrem neide ve

apertures. 85 which are circunferentially equi-spaced ,

arouhl PRRSFi FEBRSCHR USRS t At ST | HEBETS ﬁ%@ﬁ&@% G fridges
1ag¢8stgtl atgd lower profile. Apertures 89 are provided

between the struts 87 10 allow ng conmuni cation

bet wEka thesthanbeen 90f aplde t ¢ipl ingpidak ekl 48eL the
. The_assenbly. procedure for_the thi V.
T REEERE 7 ST e e e T Sat S Pion f

c¥etBiffe 1 with an outer tube 42, discharge spout 45,
annular flange 47 and support webs 49 being provided. The
only difference is that the discharge spout 45 is shaped
with an upper frusto-conical section 92 and a lower
cylindrical section 93.

In contrast to the previous versions and as shown in
Figures 24 to 28, the annular frame 41 is replaced by a
skirt portion 80 which surrounds the cylindrical funnel 40
and is joined thereto by means of eight radial struts 87
which adjoin the cylindrical funnel 40 at or near the
annular flange 47. A cylindrical extension 81 of the skirt
portion 80 extends upwardly from the struts 87 to define a
chamber 90 with an open upper face. An upper rim 91 of the
cylindrical extension 81 has an in-turned profile as shown
in Figure 26. An annular wall 82 of the skirt portion 80

extends downwardly from the struts 87 to define an annular
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but with certain differences. The outer nenber 2 and
i nner 15 nenber 3 are push-fitted together as shown in

wogunets89® and retai ned by neans of a snap-fiPCT/GB2004/000287

arrangement rather than welded together. On joining
the two nenbers the inwardly directed cylindrical
extension 18 is received instde the wupper cylindrical
extension 81 of the skirt portion 80. The 20 inner
menber 3 is retained in the outer nmenber 2 by
frictional interengagenent of the convex outer surface
19a of e first porti.on 19 of the cylindri.cal
cagtandi 6h Tatureh CinerTHET B 7 QR0 T Upper tube
agylindrical extension 81. Wth the inner nenber 3

| ocated in the outer nenber 2 a 25 m xi ng chanber 134
i s deépe n@@?ﬂlb@ét‘é@lbﬂ%ﬂ@ﬂpﬂﬁq%eﬁ’%k@ rkowgHrendris0.

r C
108 D PSR v PN AR BAVRASE e pdor
axbsed. Ahaimtbe dependnl ebwenvdt ding f:i‘mmfa v]eomnersmufeaa:e of
85 esta er circunferentially with respect to one
EBgo %‘Fge @‘g T o%a‘f? cﬁP%’ft‘FF%s t8&w Pargly are
clﬁéﬁhféﬁeﬁ@lgﬁfﬁ herapeesy Hatulbe &?éefm@ Of'Thus, the
fixed during assenbly since the use of WO 2004/ 064585

 PCT? 6829 0y 00028F qut?hf@ma&tm]dt%t@s owkef ipeofile.
aper LUr &5, B2. epsUL es 1hal od AL AnPnt, OGRS, befpeen

t he 7h S”and aper atever er

almﬁim@n@d;mrn@siéatommgo@rfwéére tioonponeds.od i tine
nore beverage ingredients are packed into the
alﬁ*i“)’(]r"f‘]ﬁ ehabet 484 of the cartridge. The density of

packting Qésérﬁl?l;?e%e £5 88+ 9 S @ Seih rd Nee sl 20N 5

chanmber 134 can varied as desired. The lamnate 5
castthépe al fixeginblahecoutlss assderly? oflo:mdflnmierversion

oiF i bnoceEr 18 TR | T s RN rhpd e

n&hissber 434 phsouphctde tég,whéﬁ s o irhesﬁgames 29 and
rgggfgédqup£§g£§%§fVgrgéég“%fg ggggngement rather than
welded together. On joining the two members the inwardly
directed cylindrical extension 18 is received inside the
upper cylindrical extension 81 of the skirt portion 80. The
inner member 3 is retained in the outer member 2 by
frictional interengagement of the convex outer surface 19a
of the first portion 19 of the cylindrical extension 18 with
the in-turned rim 91 of the upper cylindrical extension 81.
With the inner mewber 3 located in the outer member 2 a
mixing chamber 134 is defined located exterior to the skirt
portion 80. The mixing chamber 134 contains the beverage
ingredients 200 prior to dispensation. It should be noted
that the four inlets 36 and the five apertures 85 are
staggered circumferentially with respect to one another. The

radial location of the two parts relative to each other need

not be determined or fixed during assembly since the use of
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cartridge. The water is forced radially inwardly
t hrough 15 the m xi ng chanber and m xes with the

wheweaieFes i ngredi ents contai ned therein. The PCDGBE04/000287

is dissolved or mxed in the water and forns the
beverage in the m xi ng chanber 134 and is then driven
t hough the apertures 85 into the annul ar channel 86
by back pressure of beverage and water in the 20

m xi ng chanber 134. The circunferential staggering of
the four inlet slots 36 and the five apertures 85

r ty - j.et f _water .are not_ able to pass
r agl ajﬁflyééﬁrg’e%tﬁ%ydsff%cyrﬁ P THIS 9 SEEHEES Fhate
it igrese 5 adueu b iwesin i UlratdtRg AMd Ride Ah8-es
|r%§ch nmber 134. In this way the 25 degree and
‘@%ﬁ%? e Fel@tdss datart iomad wosg téorntime qfr ddhect
dempdr@idd cantly increased. The beverage is forced
upwardly in the annul ar channel 86, through the

aper tiiree 9189 orh glowee tpetviegagfer Utngr@diant si Bre taeked into
sses from chanber 90

a . 90. .The bevera a
% rougﬁjghghﬁh 5 sﬁﬁé %&fﬁggncﬁﬁ§r§§9§uppgﬁﬁ WeBs ity of
pantkd righ @ fdit$ieh dege rpeUt y %e@a@nttgmahd%teh%ix%g %h\a@éer
e

where the beverage is discharged into a recepta
1360406 S35 2pEEAGRS008F086987 28 such as a cup.. The

cart i rti.c d.catian, . wi th, _beverage
ingrg?%ggﬁgl?%%fﬁg-?gr#%%% %?gégﬁg F?qﬁ?ﬁsOBFerg@F?ger 2

apd émacappkinbati 8nia khqusdmehseahateakngeedi-eBbdi Sbove in
. %nt%gggduin the,cartridge 1 with a viscosity of
st ween "5YE7868hd"8900nPa at anbi ent tenperature and

bet weenus8)O0wandr éﬁ@@@gpﬁh@tm@gﬁﬁgdcﬁa&ﬁéfagFhvghrough the
solids of 67 Brix 3. In another application liquid
fourr séors 86nini keE PAMEhemanpart aedgeetigithvarsions of the

[ i 0 e 00nPka ambi e and
e eeon b0 2a0 LYot A POheenara e Ly o SFvetiay Phsousn
thet mixsngi dsatlevel andl hekueenidl end F&%-Ihe ih%ﬂé@ients
ngggeeeéng%edient contain between 0.1 and 2. 0% by

ner ght's®sbdftint Bi caf BOnBE TUpF et 8r dbP§obeedeen migedntn the
wad.t 8% bBya ﬂ@f@@tth§h§e§8§é§§1Pﬁc@ﬁQQHﬁ£§n§C$ﬁaﬁﬁbr 134 and

.maintain the pH I evel
is then driven though the apertures 85 into the annular

channel 86 by back pressure of beverage and water in the
mixing chamber 134. The circumferential staggering of the
four inlet slots 36 and the five apertures 85 ensures that
jets of water are not able to pass radially directly from
the inlet slots 36 to the apertures 85 without first
circulating within the mixing chamber 134. TIn this way the
degree and consistency of dissolution or mixing of the
product is significantly increased. The beverage is forced
upwardly in the annular channel 86, through the apertures 89
between the struts 87 and into the chamber 90. The beverage
passes from chamber 90 through the inlets 45 between the
support webs 49 into the discharge spout 43 and towards the

outlet 44 where the beverage is discharged into a receptacle



10

15

20

25

30

of the coffee at or below 4.8 enabling a shelf-life
for 15 coffee-filled cartridges of up to 12 nonths. A
wo oabesser si on of cartridge 1 is shown in Fi geCEEB3@4/000287
to 34. The fourth version of the cartridge. 1 is
particularly designed for use in dispensing |liquid
products such as concentrat@d |liquid mlk. Mny of
the features of the fourth 20 version of the cartridge
1 are the sane as in the previous versions and |ike
nunmeral s have been used to reference |ike features.
In,.the follow escri n:th dlff
PG, JRofr EHBAnA By GoF BhL der S OE WrfT-Parar AL hgiion
wgﬂﬁﬁb@véeagérQ&gﬂhdihnfsnﬁhiBHeJﬂofheoﬁaﬁfsﬁammell@uiﬂs or
not 25 be discussed in deta The outer menber

IERE - sARe ORE aﬁpéﬁéthPPdav%%gveﬁ c%@ce%?F?ua@%rﬁdhﬁat is
céﬁt%ﬁﬁ@ﬁ in Ehguas§t%9d§8 23yidhes C¥£g89§i9$IOEUB@@ween

0O of the I nner simlar to th shown in
lﬂhé secdoRd0VaPsi eh embcantrtdgpeiateﬁeb@ndmbehW@@mt&Oﬁo and

i.fferenc ure 30,the dis e _spout
e SEe o e R hhbsrePE UE: SOLbAF oo *6b 285 P 1n
aﬁ@@ﬁé@6é?§518@&@2@@&{193088§fe@91§e@bh@ﬁlﬂ@@ andtihe

| ower cylindrical section 107. Three axial ribs 105

caréradaﬁuaewléh ehE¥ipARett¥uPfabatveernél andchargePa at
aﬁ89g554§nﬁobghﬁggh %Bea9359§6§ﬁgab§%e53@ew QP@MMHédéoffee

towards the outlet prevent the dISC ar ged
hbeveraQEaﬂrsmﬂsdsnhenglmpfhbatweensﬁouandC%ﬁ%eqﬂbﬁt1yqu1d

t ri,bs 1Q5 act as ba in the. sec ersion .
BRSegar PEFGERSE BAYar P Pf B P75 FER ppobi Ge € h) Bugh weiohe
sbﬁ@uﬁnBﬂbakboﬁbﬂagepﬂ@fef@b@yebet%QSnC@U§eaﬁé beogapi

the air inlet 71 is nore elongated than in the second

weégbtonTheosadd ki PiparpPBAt802FESpEovideataini Fae pB level
o0 SHgHOck7sc1 05 LIAEH YEGSLaR,OLoL0e BALIE S0E, Leon
cpfaeedédliindt bertirti8ds ofyppcabl y2teonapertures are
prOVId%qu% h%éréggﬂ é?ecartrldge 1 is shown in Figures 30
to 34. The fourth version of the cartridge 1 is particularly
designed for use in dispenéing liquid products such as
concentrated liquid milk. Many of the features of the'fourth
version of the cartridge 1 are the same as in the previous
vergsions and like numerals have been used to reference like
features. 1In the following description the differences
between the fourth and previous versions will be discussed.
Common features which function in the same manner will not
be discussed in detail.
The outer member 2 is the same as in the third version
of cartridge 1 and as shown in Figures 19 to 23.
The cylindrical funnel 40 of the inner member 3 is
similar to that shown in the second version of cartridge 1

but with certain differences. As shown in Figure 30 the

discharge spout 43 is shaped with an upper frusto-conical
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provided in the third version of cartridge 1. 15 An
annul ar bowl 100 is provided extending from and

WO paoe®s#Bs Wi th the fl ange 83 of the skirt portPGHG8004/000287
The annul ar bow 100 conprises a flared body 101 with
an open upper nmouth 104 which is directed upwards.
Four feed apertures 103 show2d n Figures 30 and 31 are
| ocated in the 20 body 101 at or near the |ower end
of the bowl 100 where it joins the skirt portion 80.
Preferably, the feed apertures are equi-spaced around

nce.of the bow. 1 The, | am e 5

SPEiRE T Shiot: B aBo LR CRE RrauPBLLE"T CThiee

agibodiraBst $0528réhprassastl ynpthsedunerf surtheef o8rthe
version of cartridge 1 is the same as that for the
difrRarger SPEHE 4épkPafiBRchf tRRedi BRPRRACIePEVBHAGE

d%@h&ékggetb§a§ag1kﬂé 58t%9§t4@f %&fgigvéﬂtveﬁé'an%cﬂgfged

water enters the cartridge 1 an e m xing cha
b$34ragetﬁeomaﬁplnamngrwashlﬁothefepeutTheﬁensheumatEY, the

1 th d dil the | d d ich i
T ke o8 & n B CREFLER: hofrom 1B Soo0e Yoss ohaets
cBet 83004/ 000287+ $ﬁléhr@mghstpeoapeéauenﬁoaéhtemergﬁnular

the outlet 44 as described above. The gro ortion of
TLRBIPI §Ui d PPUEUEE. | RREi ahnye ConpamprElwibai alrnéniet 71

1§”H8£ér%?8ﬂé %Qﬁ @ﬁaﬁh Q ELQYLE $érshiSnnot subject

to I nme ution e wat er entering 5 the
m xi Agskhatbport34n Ratherprbhedddlﬂimﬂlhquodtpabdﬂhewn in

in the Lower part he m cha 134 t end
chg LBSraoVRFaban ahorbe, carbE Tat nh Seharibes BPaks: up
BabdebAt 9 ahBhe1gngpgbatubeul s309r-& hpebghad@pPeh AREtAim 84.

104. Consequently, the liquid product in the annul ar

Tphraildy Wenl apekairAesoarel BYPVeliyd conelearraied dei hgve
p%ﬁglﬁgatiﬁ'tﬁéa?§§r§fv39§loﬁp8£aéé?ggf%§ée ;conmpared to

roduct ower part of Xi ng chanber
134. Aﬁhenhuhardbpwbdmoo is pheviaded| extehdihg 196odr apsd

1hPEgEED Lhe,TeRd aperiures A3 Mgl A AW Y ion g0, The
annular bowl 100 comprises a flared body 101 with an open
upper mouth 104 which is directed upwards. Four feed
apertures 103 shown in Figures 30 and 31 are located in the
body 101 at or near the lower end of the bowl 100 where it
joins the skirt portion 80. Preferably, the feed apertures
are: equi-spaced around the circumference of the bowl 100.

The laminate 5 is of the type described above in the
previous embodiments.

The assembly proeedure for the fourth version of
cartridge 1 is the same as that for the third version.

Operation of the fourth version of cartridge is similar
to that of the third version. The water enters the
cartridge 1 and the mixing chamber 134 in the same manner as

before. There the water mixes with and dilutes the liquid

product which is then forced out below the bowl 100 and
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into the stream of product exiting the m xi ng chanber
134 15 through the apertures 85 and bel ow t he bow
wAa2®4/044565 annul ar bowl 100 acts to even out tPEI/GB2004/000287

concentration of the diluted |iquid product entering

the cylindrical funnel 40 by holding back a

proportion of the concentrated |iquid product and
releasing it into the exiting liquid streamflow path

20 steadily throughout the operating cycle as

illustrated in Figure 46a where the concentration of

the m |k neasured as ercentage of the t sol i ds.
chreuhe ChE SROGHERR | o S e et (g s W ivea
aBOPE OXi THE eb¥odSrSEseNEs. the NEiquid | psdudt emnitieally

concentration profile wth the bow 100 25 whi|st_|]ine
conipinedruiehin Ehae t g Hi hPibbt L hee DO Taggure 34

igaﬂo@esﬁﬁigc£h§ocf%ﬁ§@ dali @mpodh 118, Wid e £up 100 ng

I'S nore even during the operating cycle and there is
the miriedi ahembear ge3 4r opRatheoncem: rétiwreds!l ogeid sproduct

Wt th bow 100. The initi.al j f
LEHERR] LRVFE PYOF cal §ha0n Sbr SR SR o1 (el it 0

ekbe eMEb8gA0% SScudbé Sgs esathsSr tia@ 1k | #di@8d rad i andfinto
around 3 to 1, although dilution WO 2004/ 064585
tpeTAGRRbAY/ DOV 8700 Jah¥atglsurpeharawen 104 o dongrITeently.,
| 00SS] LT . i .
b AL FAEPRRINE, S b PR Bl HESLAOD, ot
rébytvaeyy Eoncenanptedfduringuile chotolal estddwes of the

initial concentration is approxi mtely 67%.SS and at
OPRES5LBHGCHF PRt 155 1655 S OATT S osults THeR Part of

tHE! Hik @A ahb@bek 884 0 OfhaGUEQES] NBEbURGE Ol DeVes agenular
I ngredient in dispensed beverage) of around 5 to 1, .
bawvi hb0ghddibat throval i bee ofcedernpetures ol 03 apgdan geavity

.1 ar ossible with the pr [ ' F ' [
3551 EnBPREEEAR, P Dedlieh! £2f tno | (HE N Aha kot £34

tBpduhetnengpsttatéons at ahdebehsl ofhalilspenseoo 1- 2%hSS.
This results in a dilution ratio of between 20 fo 1

2BRELF0 P@Wi,199tﬁ%ﬁ§htﬂi?ﬁ??oﬁu?aE@%sc?ﬁCTEEQQEﬁPﬁﬁpﬁthe
aliapdg 199ut8 Ar86E8cPOSEES)Endi the tHE1 PDR@SEAA] funnel 40 by

I nvent i on.
holding back a proportion of the concentrated liquid product

and releasing it into the exiting liquid stream flow path
steadily throughout the operating cycle as illustrated in
Figure 46a where the concentration of the milk measured as a
percentage of the total solids present is shown during an
operating cycle of approximately 15 seconds. Line a
illustrates the concentration profile with the bowl 100
whilst line b illustrates a cartridge without the bowl 100.
As can be seen the concentration profile with the cup 100 is
more even during the operating cycle and there is no
immediate large drop in concentration as occurs without the
bowl 100. The initial concentration of the milk is typically
30-35% SS and at the end of the cycle 10% SS. This results

in a dilution ratio of around 3 to 1, although dilution
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From t he annul ar channel 86 the beverage is forced 15
under pressure through the aperture 128 by the back

w@e@3nmses of beverage collecting in the filtreCT/cB2004/000287

chanber 134 and chanber 90. The beverage is thus
forced through aperture 128 as a jet and into an
expansi on chanber formed by tidwe upper end of the

di scharge spout 43. As shown in Figure 34, the 20 jet
of beverage passes directly over the air inlet 71. As
t he beverage enters the discharge spout 43 the

essure t he he r e et drops. As aresult air
]¥§%entra|%§§|qﬁﬁ)l gggcsﬁrégﬁlPﬁsﬁﬁélﬁoWﬁﬁbfthe

A Bt tlwﬁer&fiomalﬁoxaloﬁche&‘u@Qéﬁ%da%eb%a hgr‘édﬁ‘é’ﬂts the
up through the air inlet 71. 25 The jet o

GOSSEI Y ﬂ@ﬁﬁtﬁ@yaﬂeﬁwur€OI28Xamp1EuﬁnelﬂequddwnWdeSate
t%% H%ﬁtqgﬁl%%n%%nwgg ﬁonhgsb§é§&§%ép8%eﬁdlsg ar%uﬁﬁﬂegt the

to a receptacle such as a
ehdrmftheedeynﬂedlﬁrQEhysappeaneneesuéﬁgamhaaeegihxlon ratio
h%.inn r menber 3, oquter nenber 2, 30 lam nate 5 and
“¢-&r © g ganesre W@dﬁégdFPyb§Y@FP9?sé§9§@él?@t thedispensed

b@@@ﬂ@@@ﬂt@fb%kBQnaeBaE@bhe a0engobn! BdLKLAUAl LY YB, o
2004/ 064585 PCT/ GB2004/ 000287 2 conprising aous
bghysagedays éranérﬁﬁmmorévacespoﬁenhee with theopkgsent

one after. sterilisation,
SFLEREAEA") L0 090108 sambanente alLen SLecshiention .,
bp&wéenuhaFEy/lHﬁdrtﬁétc@ﬁ@éﬁtfﬁ@l@ﬁVﬁﬁagﬁe'Qﬁﬁegfeaiséense

a_dai ry- based roduct such as liquid m
c%ﬁcéﬁtrggés TeRE Fﬁu%ﬂhaeﬁbeﬁFh%ﬂtr@tlgevérhgeween 20 to 1

rypl gdgeqi s u Y 0 dlsp s ng
<5314, S PR Y R AL ASEOUE L0 ELRPRELI% o
1PP qbpdl nitk. p@%ewbeSWyth pbwdpreﬂentlkn@e@ﬂu@ﬁs have

beeng, vided_in he for sachets for adding to
a prepége%gre%n%% %Faa%an %B%% evegrage is forced
unappupte BSu Bé Yt Brbeyer age ééef@uﬁ@0§§§aﬁ% {19 08 the ssure
| k. This has_been achi eved previously by passing
oL RERFTIFR otk 8t i %@ H nf ik g*mﬁlorh-mmmezt hi3 and

cRERESS| @t efne beverage is thus forced through aperture 128
as a jet and into an expansion chamber formed by the upper
end of the discharge spout 43. As shown in Figure 34, the
jet of beverage passes directly over the air inlet 71. As
the beverage enters the discharge spout 43 the pressure of
the  beverage jet drops. As a result air is entrained into
the beverage stream in the form of a multitude of small alr
bubbles as the air is drawn up through the air inlet 71.
The jet of beverage issuing from the aperture 128 is
funnelled downwards to the outlet 44 where the beverage is
discharged into a receptacle such as a cup where the air
bubbles form the desired frothy appearance.

Advantageously, the inner member 3, outer member 2,
laminate 5 and filter 4 can all be readily sterilised due to

the components being separable and not individually
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the provision of a steam supply which increases the
cost and 15 conplexity of the machi ne used to di spense

W0 b@4loesses age. The use of steam al so i ncr easeRCT/B82004/000287
risk of injury during operation of the cartridge.
Accordingly the present invention provides for a
beverage cartridge having a z3goncentrated dairy-based
liquid product therein. It has been 20 found that by
concentrating the mlk product a greater anount of
foam can be produced for a particular volunme of milk
when conpared to fresh or UHT mlk. This reduces

CeFREIFERGi FRHC RS t RRSARPRVRSF t 7T dit ~ ¥ eV eSS "SRather,
iéemb-éhr?ngéteﬂrbgng@nﬁﬁh@St@@p&@m¢6ﬁ@ﬁ&y la$fe+at and

10% total solid The concentrated liquid mlk
speepaiastons, othehetbe cBeRESSLAY P $ TAELHHT i P D ef weesd -

a / 4 I I

g %IC% exag£ﬁ£a§?ﬂ g§?5gar%¥/Wﬁg£%on %r%§§%ﬁé$aflg%redlent
130&63913y B@bedsPrahecﬁOQﬁenta@tbﬂqmd&hnlbke@amaémnnate

are suitable for foamng using a | ow pressur 30

prepghﬁtﬁ@HrFﬁcﬁWﬁ%dé§eﬂFl?fb%eﬂ%§%$?b%ﬂr%%%

pRREtEGYLaly £885P9.05ut e hkshsnachd € egoﬁ&entrated
L i o 00T BagR e o ST 500087 55 hel o

dbary paeéérébelépprgduﬂateuvhlag biquidimyllkhe Previously,

- bod d
R

saamaebag@@uada@ﬁgbe&eaages BHEPa 864 COPPESGE0S H@ﬂever, for
mlk 5 shakes. Preferably the passing of the mlKk
at FPBOYACLRR - SEBEPt DRECT28C ahll bV ERCERRBSATY FRI Bpamithe

?EQ tEﬁl?thQnB&eHSﬁEHQEVéQepPQV&o&%%Ye@@p&gésiﬁ Eé@@am

evel s of greater t 0% ~prefer y greater
tﬂ@@mghranﬂh@ulﬁomllkqprdduhbcolE@weVénaMhn@ hevessibites

t th 70% d 10
e aRr ity Pagl CEof GreRRor PREK WBb6h E5Eedref ol hépgost and

cB& MER&E?th|€M§|m5§hﬂﬁ§SU§§ﬂ 85 &hepemsdocioé bBeerage.
une o t he foam produced to the volune of liquid

Tbévéﬁﬁg@f PREPBJREAP dRSPEASRE. th%rrb§%n%ﬁelnmhﬁYedurlng
oﬁé§a§ggnogfbﬁﬁgrégﬁtrldge. Accordingly the present

invention provides for a beverage cartridge having a
concentrated dairy-based liquid product therein. It has been
found that by concentrating the milk product a greater
amount of foam can be produced for a particular volume of
milk when compared to fresh or UHT milk. This reduces the
size required for the milk cartridge. Fresh semi-skimmed
milk contains approximately 1.6% fat and 10% total solids.
The concentrated liquid milk preparations of the present
invention contain between 0.1 and 12% fat and 25 to 40%
total solids. In a typical example, the preparation
contains 4% fat and 30% total solids. The concentrated milk
preparations are suitable for foaming using a low pressure
preparation machine as will be described below. In

particular, foaming of the milk is achieved at pressures
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I's dispensed, of which 58.3nl is foamthe foamability

is 15 neasured as [58.3/(138.3-58.3)]*100 = 72.9% The
wcbmama@sksty of the mlk (and other liquid PCT/GB2004/000287

ingredients) is enhanced by the provision of the bow

100 as can be seen in Figure 46b. The foamability of

the milk dispensed with the popw 100 present (line a)

is greater than that of m Ik dispensed 20 w thout the

bow present (line b). This is because the

foamability of the mlk is positively correlated to

the caoncentration of the mlk an as sh n,Fi re
berkl th P2 holPT AR FHat RO T 'ftﬂ%ﬁ

céﬂ?riﬁéé( & {1 985U PR ten%oalm%rgpeféédfhgoéa/cakrbvét is
al so known that 25 foamability of the mlk is :

p03| The ef garcony ed &t gek terneasHperadime 16§ Jtﬁhepaidlﬂebdsa
as S

hown .in Fi ur e 46 Thus th 0
A RSO R et e ““lslk
sl & | doee Bertdth] Nedtie tﬁ&s‘:ﬂﬁﬂb Q:ff tires omexr]atumgmg&cnme
when the aqueous nediumis at its hottest. This agai

ST TR obe% FRArRIRY i 18e AG Jgblgtoelsand the ol use
ofﬁ%.éIEgW%Jnggég abBés Theakatd ridae Ofot e d QW hehan 40%,

odi ment 1s advant ageous 1 n dispensing |iquid
prof¢eEb by ogoedser | thattasm)eeﬁmf ounick t Rgr thieguid chocolate

enbodi nent s. of ever rer e of the prese
TGN | DT SR at STty IO e i - 3T pbbven Lor Liauid
c&PRSE swékﬁyn@fléxb@wr@ﬂ\@réw@f ageaWhEgy Ca}d‘ﬁ)fs}_jc%bitkole The
prior art cartridges. Reference is nade to Table 1

£ prinaiov L ik chesdbwss tm@asﬂe@ﬂ t3° gt in dlsthorvolume of
chdef é(m é@ée h% &@fﬁrﬁé dcgj_es’lﬁ% and &m ni ng

roas grou Cartridge beverage
imgwe&i@@e ACSoENs e tEDﬁfEKdNbI&JSMhQﬂ&Mﬂﬁ&ﬁﬁml(ﬁftﬁﬂyerage

. present inyent e B i rior art
SRty Tk i o LR ol oy e FadlepiLicy i
m&QEHREAN 4 ODI4 5878638 Thesd ef)r]a’CJIOO/e: iexs of THdeFcamability
brewed beverage is measured in Brix units and

oforvermibict tard perernt bgel dfinpreblentsdl i qups)ced by
tﬁ@'ﬁ@b&i@ﬁgﬁrgftéﬁéeéoﬁi“ﬁoo as can be seen in Figure 46Db.

The foamability of the milk dispensed with the bowl 100
present (line a) is greater than that of milk dispensed
without the bowl present (line b). This is because the
foamability of the milk is positively correlated to the
contentration of the milk and as shown in Figure 46a the
bowl 100 maintains a higher concentration of the milk a
larger part of the operating cycle. It is also known that
foamability of the milk is positively correlated to
temperature of the aqueous medium as shown in Figure 46c.
Thus the bowl 100 is advantageous since more of the milk
remains in the cartridge until near the end of the operating
cycle when the agueous medium is at its hottest. This again

improves foamability.
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15 fornmulae. In the exanples below %S = 0.7774 *
(Brix value) + 0.0569. %Yield = (%S * Brew Vol une

W@ )o6485 (100 * Coffee Weight (g)) Table 1 QARTRBRNBE000287
A Sampl e Brew Vol unme Coffee Weight Brix % SS %Yield 1
105.6 6.5 1.58 1.29 20.88 2 104.24 6.5 1.64 1.33
21.36 3 100.95 6.5 1.67 1.36421.05 4 102.23 6.5 1.71
1.39 21.80 5 100.49 6.5 1.73 1.40 21.67 6 107.54 6.5
1.59 1.29 21.39 7 102.70 6.5 1.67 1.36 21.41 8 97.77
6.5 1.86 1.50 22.61 9 97.82 6.5 1.7 1.38 20.75 WD

136738, 80711967 B-ocB1 9t i aqnie ket Pyceted s o

abivehtdgddudliA7did8eNBing 6iuidSdolif@d gbodbctidsd
97.29 6.5 1,59 1.29 19.35 15 101.54 6.5 1.51 1.23
19. 23t h@sibgep3fgundithatithe epbodimgmrty7of Bereyags

T

iAVERAEE 20n99st CARTRPDGENS Samge@ Beeer 8ot uwkeCof fmpared to
p¥$%ghgrgréér%%§ gg%Ylekefer%gge is mad% §g %agfl %3b3?ow
which shows the results of brew yields for twenty samples
each of cartridges A and B containiﬁg roast and ground
coffee. Cartridge A is a beverage cartridge according to the
first embodiment of the present invention. Cartridge B is a
prior art beverage cartridge as described in the applicant’s
document WO01/58786. The refractive index of the brewed
beverage is measured in Brix units and converted to a
percentage of soluble solids (%SS) using standard tables and

formulae. In the examples below:
%8S = 0.7774 * (Brix value) + 0.0569.

% Yield = (%SS * Brew Volume (g))/
(100 * Coffee Weight (g))

. Table 1

CARTRIDGE A

Sample |Brew Volume (g)| Coffee Weight (g) Brix % S8 (%) % Yield
1 105.6 6.5 1.58 1.29 20.88
2 104.24 6.5 1.64 1.33 . 21.36
3 100.95 6.5 1.67 1.36 21.05
4 102.23 6.5 1.71 1.39 21.80
5 100.49 6.5 1.73 1.40 21.67
6
7
8
9

107.54 6.5 1.59 1.29 21.39
102.70 6.5 1.67] 1.36 . 21.41
97.77 6.5 1.86 1.50 22,61
97.82 6.5 1.7 1.38 20.75




2 95.85 6.5 1.86 1.503 22.16 3 98.4 6.5 1.8 1.456
22.04 4 92.43 6.5 2.3 1.845 26.23 5 100.26 6.5 1.72
wa289464585 50 6 98.05 6.5 2.05 1.651 24.90 7 PBOr/¢8204900287
1.96 1.581 24.19 8 95.62 6.5 2.3 1.845 27.14 9 94.28
6.5 2.17 1.744 25.29 10 96.13 6.5 1.72 1.394 20.62
11 96.86 6.5 1.81 1.464 21.825 12 94.03 6.5 2.2 1.767
25.56 13 96.28 6.5 1.78 1.441 21.34 14 95.85 6.5
1.95 1.573 23.19 15 95.36 6.5 1.88 1.518 22.28 16
92.73 6.5 1.89 1.526 21.77 17 88 6.5 1.59 1.293 17.50

18 93. 546 5 2. 0%3\1{674 24.08 ng 100,88 6.5 1.y5 1.417 2040
22. 0o0—2b-84.-77 %8 o 37 1 849 o4 WY aveERAGE-SB g9 :
Per florm? g-a t-t QEQ statistibfal ardaldysis on t4e above 21.63
dat 4 gi véls t he foabd owi ng resul ts: 2004/ 064585 21.47,
PCT/|GB2Q§4/ 0002872636 Tabl @s2 t- Theat: Two- Spspl e 18.15
Assumi nggEqual Vardlances % ¥iseTd (grtridge A% Yield g5
(Carftri qge B 20.99" 23 D9 Varfance 0./ /5. 04— g
Obsgrvatijons—20—20TPooted—V ancé—2—96 ot hestzed
Mearn—bBi Iﬂﬁ er 9%910‘:4—}23 df 38 6.5 1.61 1.31 20.98
17 97.5 6.5 1.73 1.40 21.03
18 100.83 6.5 1.68 1.36 21.14
19 101.67 6.5 1.67 1.36 21.20
20 101.32 6.5 1.68 1.36: 21.24
AVERAGE 20.99
CARTRIDGE B
Sample | Brew Volume (g)| Coffee Weight (g) Brix % SS (*) % Yield
1 100.65 6.5 1.87 1.511 23.39
2 95.85 6.5 1.86 1.503 22.16
3 08.4 6.5 1.8 1.456 22.04
4 92.43 6.5 23 1.845 26.23
5 100.26 6.5 1.72 1.394 21.50
6 98.05 6.5 2.05 1.651 24.90
7 99.49 6.5 1.96 1.581 24.19
8 95.62) 6.5 2.3 1.845 27.14
9 94.28 6.5 2.17 1.744 25.29
10 96.13 6.5 1.72 1.394 20.62
11 96.86 6.5 1.81 1.464 21.82
12 94.03 6.5 2.2 1.767 25.56
13 96.28 6.5 1.78 1.441 21.34
14 95.85 6.5 1.95 1.573 23.19
15 95.36 6.5 1.88 1.518 22.28
16 92.73 6.5 1.89 1.526 21.77
17 88 6.5 1.59 1.293 17.50
18 93.5 6.5 2.08 1.674 24.08
19 100.88 6.5 1.75 1.417 22,00
20 84.77 6.5 2.37 1.899 24.77
AVERAGE 23.09

Performing a t-test statistical analysis on the above

data gives the following results:
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t Stat -3.90 P(T<=t) one-tail 0.000188 t Critical
one-tail 1.686 P(T<=t) two-tail 0.000376 t Critical

WO a4064585 2. 0244 St andard Devi ation 0.876 2. 24BCT/GB2004/000287
anal ysis shows that the consistency of %yield, which
equates to brew strength, for the cartridges of the 5
present invention is signifigantly better (at a 95%
confidence level) than the prior art cartridges, with
a standard deviation of 0.88%conpared to 2.24% This
means that beverages brewed wth the cartridges of
thegﬁeéiég i nvention have a nore repeatable and
uni f ength. This 10 is preferred by consuners
who Like their drinks to taste the sane tinme after
ti e B OGARRIE ARMAEY BHE IV EPRPY changes in  brew
strength. The materials of the cartridges described_
above may be provi ded w wlvied (Datritigey) C @atid/dYGartrioge B)
I nprgug their resistance 15 to oxyges and/ or noiglgre
and/\gr. ot her contam nant ingress. The barrier coafjng
may al'so inprove the resistance to I'ezblkage of the
bevetsg¥t?igr edi ents fromwithin the “cartri dges
and/ or reduce the degree of |eaching of extractibles
f r omoblbevaiancer i dge materi al s whi ch meght WO
20044,R5ress N¥ed B804/ 000287 37 adversely affect the
beveggage ingredients.. The barrier caqgting may be of a
matersitagl sel ected fromthe group of_3F5 T, Pol yam de,
EVOH ®PvDC or a netallised material. The barrier
coatirg? Aestelbe applied by a nunber®%Btmechani sns
i nclt@dicAlgn&tabut not |inmted to vapolitédepositi on,
vacuyme=¢epasi ti on, plasma coati Myooxre- ext r usi on,

i n- kg dh@be! 1 ing and two/nul ti-gpmge noul ding. A
bevegt%gaerd Brepararton machi ne 20T acgghding 10 (Ne,,,.

20

[+

The analysis shows that the consistency of % yield,
which equates to brew strength, for the cartridges of the
present invention is significantly better (at a 95%
confidence level) than the prior art cartridges, with a
standard deviation of 0.88% compared to 2.24%. This means
that beverages brewed with the cartridges of the present
invention have a more repeatable and uniform strength. This
is preferred by consumers who like their drinks to taste the
same time after time and do not want arbitrary changes in
brew strength.

The materials of the cartridges described above may be
provided with a barrier coating to improve their resistance
to oxygen and/or moisture and/or other contaminant ingress.
The barrier coating may also improve the resistance to
leakage of the beverage ingredients from within the
cartridges and/or reduce the degree of leaching of

extractibles from the cartridge materials which might
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present invention for use with the above descri bed

beverage 10 cartridges is shown in Figures 35 to 45.
w(ab@4loesses age preparati on nachi ne 201 gener al | BCT/GB2004/000287

conprises a housing 210 containing a water tank 220,

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

conpressor 235, a control prggessor, a user interface

240 and a cartridge head 250. The cartridge head 15

250 in turn generally conprises a cartridge hol der 251

for holding, in use, the beverage cartridge 1,

artridge _recognjtion neans 252 and inlet_and outlet

afTeroert 2658500aht B Tbane nnor aturels hetF p et gk
cehdihBemgyt bet o#22 hartheal beyesaged cardti tige drodP of PET,

The housing 210 contains and holds in position the ‘
Pot iemiderpbHeHt sPBPCt ft aAnBhtablead nReehbyki nfgho1parrier

refera de_jn.who rj rt-f S ;

BrEefhote BRCEphli SR0RF 2 apoR 4 RO R PR e  uain
bheuabngl2hitedntbevapade dapwbdtioonr vacpantdéposigion,

petallic material such as 25 stainless ste %.or
PAREPNFEAT LT ABISKRESLEN s pr BPRFAbl §PS Loy 388 a
t@b?gh§Q§Lgtg§§iggumayhgg a front half 211 and a rear

hal f 212 which al |l ow access during assenbly for

fittAngevefraghepnaphrabionlimeshpored®s apeCr@hng to the

afterwar ds _bhe.| Qi get her i_ne ' [
L e o At o e P T G
cartec8gss214 Ehbwhhenarigoheenssoto the Tadebetanige

220. The housing 210 is forned_.w th neans, VI% .
PYEDAFOE6A5B5TPEN BR2804/ §OD258F | L B8CSTRRT 385 Bt BAr§ing 210

-BRYLARALS. PRases apdktbbeadgdyREELi RBSterf 985, a water
retaining the conponents of the,-nmachine 201 in

ppopi BBONn ani ehoutonheeased 23F, aaseparuPt Phacesgor, a user

Thi d h L d. vei _
RERERE e 10 ANfaetstBronoe brliigtl thhethatiidge nead

opoefiar ablky peasidedywebhpi-esesf ar castandgaghdbéer 251 for
machi ne thereon in a stable manner, Al ternatively,
hepdipasein155ptr sERe hayekave §25REREIFof ni RGFEE1IEEEDI e

r%HBBQEEion means 252 and inlet and outlet piercers 253, 254
for forming, in use, the inlet 121 and the outlet 122 in the
beverage cartridge 1.

The housing 210 contains and holds in position the
other components of the machine 201. The housing 210
preferably made in whole or in part from a robust plastics
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 is 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,
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The front half 211 of the housing 210 conprises a 10
di spense station 270 where di spensation of the
wheoaefes takes place. The di spense station 2FOT/GB2004/000287
conprises a receptacle stand 271 having a hol | ow
interior formng a drip tray 272. An upper surface
273 of the receptacle stand B8 provided with a grill
274 on which the receptacle is 15 positioned. The drip
tray 272 is renovable fromthe housing 210 to ease
enptying of the collected water. A recess 275 is
formed in the front half of the housing 210.above the
SPEhept atF ESBrand B/ INER SoCBMTTTaL St N T RS BT BT
foheret £CEPhGCtRe dOmPbeettd tof dgee heach 259 261 | Deat@dition
towards the top of the housing 210 above the
wikhept athe BeaAdias ahdowATICS FFRps ks 35 Hns ggeduces the

FLEL 1 ' GF e g Ifhyrel afiye 4 £
ot%eéca?%ig%génﬁe‘ggi%% can %% adéj:%isl%gédé‘ut]b %%%%;od% eO
thef heneihgstzesisfprefepilaly eprdtrided preflerfeask 2501 hat
the.receptacle is as_close to the cqg rngg%head 250

SHRNARE SFBF TGRS t CRETFI™ at T o it He PERDtacl e to

Abgerhiseré B, abe Vb4 H8r 2o £ € £ hea Wi spRNSe Sadd Ofbrming
270, so as to, mnimse the height that the dispensed

apaebhgeSWaROr®- descend before contacting the
rece c j c t 1,00 1 yi
e e R e
despeasaedtat fohubbd eshadherdi dpesen taten psesent . baMerage
2004/ 064585 PCT/ GB2004/ 000287 , 39 Preferap%{é
EPERB R EETRs of MDet WRRPP IO HNP 13 M PP HEFGht can

r88ehPSEL & e6L BEG VERD E£§ﬁﬁ§ié|héﬁ¥bﬁ”$h£é¥£d£CKB%*EK%ia drip
250. The nmachine user interface 240 is located on the
tfapynt725 okntlepepusinipod R ahd onpe i seeept atle t9tstigp 1is

pBY o0 Aty EnGe APl Al Vol st Alus L0l CALOLS o

us”i'ndi cators pretera
poatticieed. Thghdrem tianeh ade Ldddd)alZUS fxom nthe d@ising
2{gagén§§§eoémégﬁing of the collected water. A recess 275 is
formed in the front half of the housing 210 above the
receptacle stand 271 to accommodate the dimensions of the
receptacle.

The cartridge head 250 is located towards the top of
the housing 210 above the receptacle stand as shown in
Figures 35 and 36. Preferably, the height of the grill 274
relative to the cartridge head 250 can be adjusted to
accommodate different sizes of receptacle. It is preferred
that the receptacle is as close to the cartridge 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.
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machi ne 201, a LED 244 to indicate if an error has

occurred 10 in the nmachine 201 operation, and one or
wWOora/064588 245- 256 to indicate whether the napdi/o82@3/000287

is operating in manual or automatic nodes. The LEDs

243-246 may be controlled to illumnate at a constant

intensity, to flash intermt3ently, or both dependi ng

on the status of the machine 201. The LEDs 15 243-246

may have a variety of colours including green, red

and yellow. The start/stop button 241 controls

0 t.of the openati C [ manual.| y.

P St e PR PR O A stent
caadt)j st g ricohtyealwaay die provilded 4 eral laewtaci digemerid

t he machine 201 to manual ly adjust the volunme of the
2% i ver ed beverage wi thout altering the other

opergld ngh GNAAGIRIA St iCS- £ RILTRIRAlY 1108 0] WIB the front
adjustnment control allows an adjustnent in volunme of

ol ke droudimes Z2MparTheconfhasisure sadjniststem sgritarol241,
y. be a rotary knob, a linear slider,, adigital
Euggé%éé%uﬁﬁ%ﬁ$¥'ﬁg¥§%§ﬂ%H%ﬁﬁKfé§¥éﬁ§%?{:%g%q%ns, or
si mTed .stines tivRlicdoks 2B - ihre@@Halhyt echdlyuden a
user operating the start/stop button 241. A manua
LisHite rensii ity (HAdshgw®)) iy e proViicdde givadimasse of the
LEehidne 201 .. Algrernal inel s SuRp
D R e o i i B 30RRY ot ?%?pvfgf Pyrred
in nger tnagrhiore r2eéipvalemt itdre poweones uppmpre UEs @A5-256

t he nai ly. Th ter. tank 220.is | t ed
£Q ST e T TG 516 tnd 5 SEEaAERtEd Tt ganual
ot hgut®@lt aldodek? ofrHéha.rtes hauvsiong 2E9: pEhesMi®lled to

_tank 220 conprises a generally cylindrical body 221
1dreinakyy afe & iqgmstEntc dndergiity . foaudtl@mhas ndesindddently,

o GoRPSIA P B0IR: TR lor SHIPHLSRS A Iyl S caoe
24 Adse -y davenwaMay iregryo e o llauks2 32 c1Mding green, red
and yellow.

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

A volume adjustment control may be provided to allow a
user of the machine 201 to manually adjust the volume of the
delivered beverage without altering the other operating
characteristics. Preferably the volume adjustment control
allows an adjustment in volume of plus or minus 20%. The
volume adjustment control may be a rotary knob, a linear
slider, a digital readout with increment and decrement
buttons, or similar. More typically, volume ig 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
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10 outlet is provided towards a | ower end of the tank
whi ch communi cates with the water punp 230. The water

WO 2004/0285 may be made froma transparent or PCT/GB2004/000287
translucent material to allow a consuner to viewthe
quantity of water remaining in the tank.
Alternatively, the water tank0220 may be nade from an
15 opaque material but have provided a view ng w ndow
therein. 1In addition, or in place of the above, the
wat er tank 220 may be provided with a | ow | evel

céﬁ 281 1 44! &Fingiﬁvﬁgt $nsQPEISL! Op Pémé%l"‘@{e{h@ﬂ&ﬁu%éo

optiona ers a warning I ndicator
sapplEEplmgeﬁrbhethatmalhsvpbwen Q@pphﬁ t ank descends

d
has gﬁrsﬁgEg%QEaE p%%?tﬁso O%%%g x%%g¥%%39ﬁa§re%|?$bly

hanslie@t e oPHAR 230c.b8noReLAt Ly et e CRRRLCALTE bRiNesn the
the water tank 220 and the water heater 225 as shown

hogsspteAli cAhbywhheFi game 230 apdmpsigont? of¢rerdylY he
c§RDLERN B BC85505, JRERUTR, PLOVLo8: 3 TN M £ oy

wat er I mum pressure of
f2u5tbaras Eﬁeieeabfyr hdstiocht ts€sohde priesstuekw | |
be limted to 2 bar. The flow rate of water through, ,
?d&hlch is

CPHRT hEEHi AR %ieEaﬁOJﬁef%bl’c%%tF%‘Fl byt Yt

cP&QSSSé9E if Q@eab?e£0ﬁ8£@8§19fre&@@aﬂ?é'ﬂPQWii HwW rahe
of the punp by cycle chopping the WD 2004/ 064585

ORCTEGB260R10004684 tadarflectrlicoatr s@up@l gt tiohe h@arpﬂg mphich

Pr ef er ab can_be _driv ny of 10 209
SRRk 8ot Bonhe 7855 S BORR B 040 o TADUYE CF T i 230 may
baBxhUNErahed tramspatent The acsnsbeyef hiter vl U allow

of water punped is preferably + or - 5% leading to a
A5CQNEEMET 560 a¥EAY ak elﬁu%%%ngn%f Vot eferofaimng in the

tghﬁpeﬁ‘égrﬁgt’%é%? oG Uﬁté@@fet%’ﬂ-ﬂﬂpzié hde By ah ézf‘rom an

punp produce asSr Pavia, Italy
OP@QUﬁEmateriabmbsenb@Ve(pn¢v1@©@mm)v1swpm@fw¢m¢¢w therein.

1B TP 0oyl Bt e Lo ML OB cani 220
may be provided with a low level sensor which prevents
operation of the water pump 230 and optionally triggers a
warning indicator, such as an LED, when the water level in
the tank descends to a preselected level. The water tank 220
preferably has an internal capacity of approximately 1.5
litres.

The water pump 230 is operatively connected between the
water tank 220 and the water heater 225 as shown
schematically in Figure 43 and is controlled by the control
processor. The pump provides a maximum flow rate of 900
ml/min of water at a maximum pressure 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
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10 the volunetric flow sensor is a rotary sensor. The

wat er heater 225 is located in the interior of the
whowgiosFs210. The heater 225 has a power rati nECDGBLH3000287

Wand is able to heat water received fromthe water

punp 230 from a starting tenperature of approxi mately

20 Cto an 15 operating tenpenature of around 85 Cin

under 1 mnute. Preferably the dwell tinme between the

end of one, operating cycle and the heater 225 being

able to comence a subsequent operating cycle is |less

than 10 seconds. The heater maintains the sel ected
LR+ o hr S0 i TR F9 BITE - XS SO RN s R can be
APPEEALLNG gy Che. 148, dbssUsSed, bedpw sdhe w@serroforsos, 90%

the operating cycle may be delivered to the cartridge
oheafl0250f athg3ngxbrug3rdedhil pledrakre 27Bhe saqapieagy of the

ickly-adjust the deliyve e ture to eit
RS O PGt e SRR i G ot e B o =
+heat er 5253 225r£OyPi h Selse abfi ke rvd aperaf utlee cdit spdrised
whi ch shuts off _ the heater if the tegggrature exceeds

bogeragHatroGHEPRte PBM thet PRt 61192577 s & PYBP thePduced

b?aﬁikédggrhf?d(gégigndlt§f§$fiﬁkﬁbﬂu$8%f§@n§1ém densor (not
hree-way valve. |f the pressure of the water flowis

showept &bl preferabl grprevpdsdetin tighe hel o0l tae ted dlger 1.

If the pressure is belo r above predet i ned
BB OR 4B B PR CEB004T DB o [T 21 et FeraD1Y
WAt €61 i € VEr £ e6w byen®ansi of a ther 4 hy egen@yr. val ve

into the drip tray recovery receptacle 270. The air

conpFegsertonsheatepedadi il {oedmifcied-e® tpeerior of the

h8éé££%??foheﬁﬁezﬁga@grnﬁﬁﬁsh&% é‘ﬁ%ﬁ%ﬂWWéwfﬁgeoﬁnﬁ5§b W and

contr ed by the control processor. The air

isoaptessorhesds watevi deseavedxinom thewatate pimai23 @ffrom
500 M/mn at 1.0 bar._In use a worki vol.ume of 35

2 PO PEL Hraoe P it vEe 0D Aimrox BIrEIry. S he oy

OB OHRE 85§ Of crdSOr £8Ar O OHUSLOLN® 43 0v¢ Tatesded fadingos.
maxi mu flowrate and a slow flow rate. 10 The

Proherablyroeesdvrl bf tihe Debeeeyethe epaf aof opne. operating

cycle and the heater 225 being able to commence a subsequent
operating cycle is less than 10 seconds. The heater
maintains the selected temperature to within + or - 2 °C
during the operating cycle. As discussed below, the water
for the operating cycle may be delivered to the cartridge
head 250 at 83 °C or 93 °C. The heater 225 is able to
gquickly adjust the delivery temperature to either 83 °C or
93 °C from a nominal water temperature of 85 °C. The heater
225 comprises an over-temperature cut-off which shuts off
the heater if the temperature exceeds 98 °C. Water output
from the heater 225 is fed to the cartridge head 250 and
cartridge 1 by means of a three-way valve. If the pressure
of the water flow i1s acceptable the water is passed to the

cartridge 1. If the pressure is below or above predetermined
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machi ne 201 conprises a processing nodule and a
menory. The control processor is operatively
w@ommetsesl to, and controls operation of, theP@EGBR004/000287
heater 225, water punp 230, air conpressor 235 and
user interface 240. 15 The nenory of the contro
processor includes one or nape variables for one or
nore operational paranmeters for the beverage
preparation machine 201. In the illustrated
enbodinent the operational paraneters are the

erature of the water,. passed throu th ever.a
1LETER 4 8“1tBGrWﬁ5thészﬁlgﬁEF% by S680s | OF L ERY AR -vay
vaﬁveh@hgbngheharbﬁvefagere@@véfydgscépt&aﬁepzegence or
ot herwi se of a soak step, the total dispensed vol une

of tHABebadsr aguprensot| o9b r hf eopraheveliat epnEeetag to the
%E%rngghﬁf 8 ageggyTﬁQQnéhsf [ LodhLan ey apghveeLhed of
e. 2 or the

ge s var i ab operatlona
cpataﬁﬁueﬂSbgrehstObﬂdrolnprheeﬁsﬁﬁryThahelnammmpﬁgssdr 235

conprises a code provided on he cartridge 1
PF@ﬁF@§§nF|W@X%ﬁﬁmoﬁé?%tF%F%IOﬁa?hﬁe?%r§09eﬂt %% Fort-0

bQEt'ﬁﬁ|ugéSQeQ§§khﬁ ob1hhpe bevesage 1gn%£@§éurlsed to 2.0
cartridge 1. The code is in binary for

be@inrgégrabbyurahEtylnfc@@paebs@s 3P reapoptedigce otwo flow

w4383 VB bobaF oRtEB Brt Cabobar oBn7e oy LToV Yate.

I||U$héab6ﬁtb©mléﬁobé§§oﬁfoﬁatheCB@V@fagéeﬂréparatlon
gresent the necessary variables for_the operationa
maa aRBt 8PS ERERFiBeE 2aBBYecS8lnapredyl g Rndaf dpetery - The

CEEEEBUp%EBBeSQO@ }svgﬁgfaﬁ§98f§aégﬁﬁe99ed QQldangchntrols
warm 10 = 83"C 11 = 93 3 Cartridge charge 00 =

opazttcehar gé, wehh wab&r heater 225, water pump 230, air
compressor 235 and user interface 240.

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

The variables for the operational parameters are stored
in the memory. The cartridge 1 comprises a code provided on
or in the cartridge 1 representing the operational
parameters required for optimal dispensation of the beverage
in that cartridge 1. The code ig in binary format and
comprises a plurality of data bits corresponding to the

variables stored in the control processor memory. Table 3



01 = fast charge wthout soak 10 = slow charge with

soak 11 = slow charge without soak 4, 5 6 & 7
w®@ewaioeFes vol une 0000 = 50 nl 0001 = 60 m  OORCT/EBZ@4/000287

m 0011 =80 m 0100 = 90 m 0101 = 100: M 0110 =

110 M 0111 = 130 mM 1000 = 150 m 1001 = 170 m

1010 = 190 mM 1011 = 210 m431100 = 230 m 1101 =

250 M 1110 = 275 mM 1111 = 300 mM 8, 9 & 10 Fl ow

rate 000 = 30% 001 = 40% 010 = 50% 011 = 60% 100 =

70% 101 = 80% WD 2004/ 064585 PCT/ GB2004/ 000287 44

= 90% 111 = 100% 11 Pur ge .00 =
T TRAG 8 S8 [ ngiond ey ToRFesent the
né@ésaﬁlyovv/asmaﬂw@rﬂ&p tHel opdrasti dlLoWdahghdPBescribed

above.

Table 3
Bit Parameter Description
0 &1 Water temperature | 00 = cold
01 = warm
10 = 83 °C
11 = 93 °C
2 & 3 Cartridge charge 00 = fast charge with soak
01 = fast charge without soak
10 = slow charge with soak
11 = slow charge without soak
4, 5, 6 & 7 Beverage volume 0000 = 50 ml
0001 = 60 ml
0010 = 70 ml
0011 = 80 ml
0100 = 90 ml
0101 = 100 ml
0110 = 110 mi
0111 = 130 ml
1000 = 150 ml
1001 = 170 ml
1010 = 190 ml
1011 = 210 ml
1100 = 230 ml
1101 = 250 ml
1110 = 275 ml
1111 = 300 ml
8, 9 & 10 Flow rate 000 = 30%
001 = 40%
010 = 50%
011 = 60%
100 = 70%
101 = 80%
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The code on or in the cartridge 1 will normally
conprises one or nore extra data bits for error

weh®eke43gs I n  one exanple a-16 bit code is previ/G8e004/000287

For exanple, using 5 the variables listed in Table 3,
a cartridge 1 bearing the code "1000100011110" woul d
have the foll ow ng operation#4 paraneters: 10 Water
tenperature of 83 C 00 Fast charge with soak 10 1000
Di spensed drink volume of 150m ill Flow rate equals
100% 10 Fast air flow purge/short period. Thus, unlike

M _previ ous Deverage prepanagi O pacthimes, —the menory
of the control processor dges not store 15 operational
i nstructions for beverage|cattTitd8ts based on the

lgayieri dge [tBypes i.e. instnuet+ enswilbwishoot f@eiod
cartridge,| instructions for,;a ¢ghggahal e & g]jigge,
e

r
instructiogns for a tea caftridge etc. Ins é%d t
nmemory of {the control pro¢é8sorrast dree/sPert Asrdsd f or
adj usting [the - 20 individyak ogesatilonslonpageadietier s of

theoperating cyctre—TFhts—has—anunrber—of —advantages:
Firstly, a greater degree of control of the

di speheatbda oycbe tAnthe exet£isgd. 1 Fwill exerphely

in%htI different operational paraneters can be used
CPEPTYPEPePBRt OGrAgEe S¥LHRefdca dPledf Fee PHFMErchragRing. In

od8 EshfP1Lhs -58MB: ParsaRt 85 SpEOhigLe . t VPSS fampid eeusing
Prior coding solutions relying on storing
thasveautebbas bysvel 2004TQ6US85, RCTE GB200AGH0028Far g the

rtogl her t by individual paraneters
-6 “LAgH bUAE LTt uih e e e PR SR S Fipa
peyehesetor sinm|lar beverage types because they
qui ckly consune the avail able storage space in the
codi A8 medi um BREEE oFEFRPT B BFOcREsHT . “Secondl y, the
codi pg net hod pgsgh§h££§§e@$ nidygntion allows for new

beverage cartridge types to be used

1000 Dispensed drink volume of 150ml
111 Flow rate equals 100%
10 Fast air flow purge/short period.

Thus, unlike in previous beverage preparation machines,
the memory of the control processor does not store
operational instructions for beverage cartridges based on
the cartridge type, i.e. instructions for a coffee
cartridge, instructions for a chocolate cartridge,
instructions for a tea cartridge etc. Instead the memory of
the control processor stores variables for adjusting the
individual operational parameters of the operating cycle.
This has a number of advantages. Firstly, a greater degree
of control of the dispensation cycle can be exercised. For
example, slightly different operational parameters can be
used for different grades or blends of coffee rather than
using the same parameters for all types of coffee. Prior

coding solutions relying on storing instructions by
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i n pre-existing beverage preparation machi nes even
where the operational paraneters for the operating
weyalmef8F the new beverage cartridge 1 are oPCT/GB2004/000287

deci ded upon after sale of the 10 beverage preparation
machi ne 201. This is because the control processor of

t he beverage preparation nmacds ne 201 does not need to
recogni se that the beverage is of a new type. Rather

t he operational paranmeters of the operating cycle are

set without direct reference to the beverage type. 15

nce the codi ng nethqod of the present invention
oD YRR (e JCOIaE Y P B ae 2
uREMAIR0 & PIRRA i e MBETIRSICLR iRewWdeaveiage dipes. for
In contrast, with prior rmachines, the manufacturer is

simighan drestpnagalitsiRats inng adlsfewheye riald vt easygienghe
avgarelfi a%flet gg:%a%eﬁ )egpsatdenQDg | $RE r&%%.tilngg n%%ﬁ% la%%i i‘iﬁ'%nt rol

ermn I’ n-mar ket machin e cartridge
pread K0 iISechelty,i ntHe gudengd3aetthof? of T gartsandge

. hol der 251 of the cartridge head 250 conpri ses
IS Foerl G (LI aievh YO8 6 por oy PP e des ueed
1PIQs bl e 1Gald rBeGl&era{%;'ﬁr £aRAS hiRed dabeteReR e the

fixed 25 | ower part and the rotatable upper part
oSGt ithe lupperangi@mus 488, thewepeyattiessyade dan tihggaew

nmount 257 _are yotat ed n._hin ' 8.
AR a4 3 e 20U, ASOERLNR K ST or che
beS eI o0 Meet iofn memaehiong .20 Thiemilst éddaaise the

clarity. 30 The rotatabl e upper part 256 and pivatabl e
CEG) RFECHIRT D5 T hs PASFEIS SLSRAFE T AEFILRE] 201

ddé@’\@{obolﬁféedz% e MR r2QRABRAS 8D PEEAEB2QRA Q0028 Gy

means of a cl anpi ng mechani sm 280. The clanpi ng
tymechdsitdar 28¢ cogyrdtsienad ceadpietgrsevdr theyiapgHeitisg

and second, nenhers or. parts 1 and 282. .The first
3R T Nt e gy STar RSO feeS Y BYeg tYPe:
Held® WHC ed @iy iy F e ted detrt! Hervieppahorpairovdes

at two first pivot points 283, one_on_each side of

“egqﬁikgﬂq,hqﬁﬁyqﬁﬂ(ﬁgmgaygbility of the beverage preparation

machines for new beverage types. In contrast, with prior
machines, the manufacturer is restricted to dispensing a new
beverage type using one of the pre-existing dispensation
cycles as determined by the in-market machines.

The cartridge head 250 is shown in Figures 39 to 42.
The ' cartridge holder 251 of the cartridge head 250 comprises
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 39 to 42 show the
cartridge 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
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The second part of the clanping | ever conprises two
over-centre arns 282, one on each side of the

w@ea0u645g®  hol der 251 which are each pi vot abl pPCTYoBRG08£100287
to the upper 10 part 256 at a second pivot point 285
| ocated on the hinge axis 258 coupling the upper part
256 to the fixed |lower part 4¢255. Each over-centre arm
282 is a reciprocal nmenber conprising a cylinder
282a, a stem 282b and a resilient sleeve 282c. The
cylinder 282a has an internal bore and is 15 rotatably
nmount ed at one end at the hinge axis 258. A first _end

meAng el st et FURHY snathan il y* Fec el F I HRIRG gt =m
2§§ec<§a{0¢fa{‘gﬁ £88fam5%?% oppAsH tieseidy of i Adie Slemadahs -

y nounte o the U-shaped arm 281 at a
méthbeds pprvatarpoiIgl 2863 T, t el Pinegt groitht38 R8EE ditee

unconnecied to, 20 and freel nmoveabhl e r.el ative to
LR Uipor o (ST e T QueiP e D8, Vi rEo T PRy
nShEe¥Ee 282end Ssuppuintegrt exderaal dyo ofi ddte siwmm 282ints 283,
and extends, in use, between abutnment surfaces on the

ory| pndercizevbdare st @B id¥R Dekdsy i%ht - sl eeve
282crRGCONTBAA 52, SNOE L AL Nt Bl L0 QUAL: 2uhEntL&s AB

282 i ases e over-centre arm 282 1nto an
oext endrtre cafrguz a2 j ocone Mavesarit ofde hef tithie docapirvoidge

int 286 d f th [ i.s 258
nbEagh 257 oabiih, & 5y ST SR o VR b AR Lo SRengoPer
pabebo k8 fhey gybbngessyd8soidhergesiddedd sbeeyes hinge

282c are preferably 30 formed fromsilicone. WO
220942 5% 46850 POTY GH20 04pDe0 257 t 475 T Heo s apbde@r Hewed part

tepds, around the fr t C ' 51
R R e b e T
c3B@Prioneg o epthndeéte2®faf he saehrislje dod derre@blient

each conprising a camsurface 288 facing the hinge .
skRF¥es2558; T%ef?XJeani%ﬁe?s%%rzj?a%s%n G Rh Pt agEnd is
rBPLASE1 ¢5doiiSt e B Vi 988 Mhd hat WonbDOSSRSe 250is0f58. A first

detents, |l ocated one on each side of the |ower part
eg8504at the sean gézbrbﬁtsbﬂ@hngbm received in the bore of
the cylinder 282a. The opposite end of the stem 282b is
rotatably mounted to the U-shaped arm 281 at a third pivot
point 286. The third pivot points 286 are unconnected to,
and freely moveable relative to, the upper part 256 and
lower part 255. The resilient sleeve 282c is mounted
externally on the stem 282b and extends, in use, between
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.
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thereof aligned generally with the hook nenbers 287.
As shown in Figure 39, the U shaped arm 281 nmay be 10
wo oroamesBF om a one piece plastics noul di ng conpeT/6Br@4/000287
an ergonom c hand grip and the hook nenbers 287
integral to the arm The cartridge nount 257 is
rotatably nmounted between the upper and | ower parts
255, 256 of the cartridge holder 15 251. The nount
257 is provided with a substantially circular recess
290 which receives in use the beverage cartridge 1.
The recess 290 i.ncludes_an jrregul ari 91 for
accoﬁﬁﬁdgfﬁﬁ@p?ﬂeaﬁﬁnaﬁ% PO ¢ ﬁoﬁ?g %% %9%?Sg%f the
c&atttigdgendivbi-chsal §R5a8bspt P BE eVRBt AbRhRh +ANy Odepddant
20 beverage cartridge 1 in the cartridge holder 251.
hopk meabersdg87noane 2B87erehspidngof ethei verepidge holder
xe 5 n e t
2&& %aEHWEEmEB§EHn§ glég@hgﬁgg% %I%gy fggf ggggéiéfﬂge axis
2bBaSEHe0ﬂﬁxéﬂ EcwéﬁcpamttESSthE thaedafmedg@aM®la65 251 is
that the cartrjdge nount 257 is 25 nDVfd out

oZOHLaeH WALH CHE BUSPEr and i AF efSpretEer Srightrane on

edeft: s238- ofheneal Li;bd9g PPUDES 287 b ﬂé@f'gegr&hﬁhedéé 260
aperture 292 for receiving therethrough the inlet and

tbaréet plégoersgeBgralby uhuhath@ah03b0m©mb©h% 287.
cor | 8h088oyb GRORLALEP FEANER%8 HhELANE RREAT AP e

noun p05|t on
f89ﬁéﬂ0@ﬁ5ﬁ5ap6ﬁéG§2884/ﬁD@QSch4ﬁoﬁh@1ﬂ@p©®mpﬁiélﬁ§5an
conprises_a generally circular body 310 housing
CEPPRAMAF m@% A51Ri ﬁH@\AF@&Zh?ﬁ]FoTH%‘Hb%? ch8A 11&%%%%&@ the
a6@n view the beverage cartridge 1 during an operating
cycle and also visually confirmwhether a 5 cartridge
1 i sTheadedtirndghempuchi pe7204. rFhetabewi nguniadobetween

R ERE°EngageLtur GFFpe TRe: 1 TaRGer S5 er CThe: haverageer
26art rhdgRolintagainst phevieuerwpehta 256b¥bent i Bly circular
cartridge holder 251 is
recess 290 which receives in use the beverage cartridge 1.
The recess 290 includes an irregularity 291 for
accommodating the handle portion 24 of the beverage
cartridge 1 which also acts to prevent rotation of the
beverage cartridge 1 in the cartridge holder 251. The
cartridge mount 257 is sprung relative to the fixed lower
part 255 such that in the open position, as shown in Figure
41, the cartridge mount 257 is biased out of contact with
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.
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closed. At the sanme tine the wi ndow 312 contacts the
closed 10 top 11 of the cartridge 1. A wave spring
W@ n@it/064585Wn) i s positioned between the view ngP@I/GHOMW4/000287

312 and the circular body 310 to enable the view ng

wi ndow 312 to nove axially relative to the circular

body 310 by a small degree. Zhe pressure exerted by

the rim311 on the flange 35 and by the 15 w ndow 312

on the closed top 11 ensures a fluid tight seal

between the cartridge 1 and the cartridge hol der 251.

The Lower part 255 rises,.the inlet a out ] et
pi erJg%? suli‘g%? Byt a‘%%ﬂ) FEPEERF 3G BT Cart YT Pody
31 eCrgins in®na NBaRsu o2 . vIdei nd |l eindherser 2o PN SEs a

a 20 hol | ow needl e-1i ke tube 260 having a shar pened
CRRFUDE] FIR VIRV flohatheierane | Hatd®S bfdupag an

. . . : 3is
PR B e i e SN S e
cshonwhdge Fi guir bod@edvhic hclpasseshine clgh.  The tiosvetng window

rt 255 and is.connected to an outlet, condujt 263 25 .
30F TR MR HoRerh 7V 55, 2 ARVBRTLLY e taredagif @12 which

eﬁ%&@é@ramﬂ gE¥Pe 18 tiEad | B i efieerhapsedddathitridge 1
the applicant's European patents EP 0 389 141 and EP
aga B9t S7ize ghewebipr ¥ s e3b6 aheipahemiad wyddndwldss Pl is

CPABEY, A 2nD SRS o5 RPN PR IO o
tporii onf 26% ofatiwe dgpper. endvaofe tdreriond | @iot mlerwaer is

- 254 |s serrated to pierce and eventually cut the WO
PSR} RS 5 AT EEITD AT IO WS P I T b Foul ar

bbgy eI f@e SANdb O He JNBIRIBI NGRS Of14 K& WRRETa:ENM 1y

is cut back longitudinally ot the cylinder at | east
rebathiee asetld cireculewt PEB6 Y0 thhe s emadtlediqurad orThe

d or_ pul he_.cut_ | j.nat e a fromthe
phSe O Salitd A Tfd I F I B RS g by the

wim@setdrough. tdecl erdd edopir cals et @ eflaesd thigght seal
lam nate 5 externally of the di SCharc%f@ spout 43 an

PHETET He e 73T T Froumn 257G SagFridee dosar 251
POSi FhOM o LSS Jdre Al s betean tdhe 3ng outlet

piercers 253, 254 and the head 300 of the cartridge
recognition means 252. The inlet piercer 253 comprises a
hollow needle-like tube 260 having a sharpened end 261 for
perforating the laminate 5 of the beverage cartridge 1 in
use. The inlet piercer 253 is in fluid communication.with a
water conduit 262 as shown in Figure 42 which passes through
the lower part 255 and is connected to an outlet conduit 263
of the water heater 225. The outlet piercer 254 is similar
in type to the outlet piercer described in the applicant’s
Eurcopean patents EP 0 389 141 and EP 0 334 572 and comprises
an open ended cylinder 264 of circular or D-shaped cross-
section having dimensions larger than the discharge spout
43. An arcuate portion 265 of the upper end of the outlet

pilercer 254 is serrated to pierce and eventually cut the
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di scharge spout 43 and the outer wall 42 of the

di scharge 10 funnel 40. The outl et piercer 254 folds
whawk/0645€5 cut | am nate 105 into the annul us. FOEGBRY4/000287

both the outlet piercer 254 and the cut |am nate 105

are held out of the way of the discharged beverage.

The outl et piercer 254 is sutPounded by a | edge 254a

15 which is raised relative to its surroundi ngs by

0.5nm  Advant ageously, the outlet piercer 254 is

renmovable fromthe |Iower part 255 to enable it to be

15&?&‘1 hé)ﬁ t 1 %é]\%jra é)rca%é%%fe 1in '.Léhedi i r on]ethe

renovabl e outTet piercer received in a recess
uRber i end hes | owerbaats t1 My 255 Wwhelrley idf ithes eatleichdekheat

i nl et piercer 253 /or_th outl e iercer 254 may
1%%8%5%@?6 A gﬂf et e g LR e fion
t@ PhBStdE SRt efhdl cuAdMANMBRROUS | Myayt N&-dis & hedfout 1et

plastic cutting el enments is enabled by use of a

APt et doeBuhi e ikewrage ol helipnrtdaded e dutough a The

- L C el equently,.t [ erGers
oSSR i T R SRR SRR R vhe
didchanfae yspaut s condwrdn tHen cddidiides mohast i257 is in

iercing elenents are not prone to rust. Preferably,

EheEiofet Rt 2eshif ihduddilys setetesn

af iR assgb el NMH &ind MMRITAl L MNida MNigh d55 30 discharge
renmovabl e Tfromthe | ower part 255. WO 2004/ 064585

fURER IGEYD04/TO0 28T 180 nienesy, AHe figdply hpark t2586 mft
tridge hol.der 251 ..1is vabl.e fr n _ope
l%%grllafctaé 16991\,%1'1% £ G annulus, ¥ eéf(fbyv darh q‘ﬂey OéJB:let

1on In h™i I'sTorrent ertica

plewes 2 3haaverilic alutas sshiowtd Nd8 Gidee h3.d ot &f the way
closed_position in which it is orientated
Ol UG £htI AP RFYSEEHS |y and in i nt er engagenment

\gi t hrifdesfi ped QY. RAYA i@%tﬁ%@xﬁﬁeﬁ ibg)g% rI%L&téfe 254a
57. The upper "part 256 is noved fromthé open to the
witl ds eics positddnslnt opertat iids cfurndveddngspioyg o .Swer..

TP ARG B R B S 19 B
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 plastiqs 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.
In addition, plastic piercing elements are not prone to
rust. Preferably, the inlet piercer 253 and the outlet

plercer 24 are formed as a single, integral unit which is

removable from the lower part 255.
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10 downwards. Consequently, the upper part 256 rotates
which first brings the rim311 of the view ng w ndow
W@ 40585 contact with the flange 35 of the bROUBGRY®4/000287
cartridge 1 in the cartridge nmount 257 and the w ndow
312 itself into contact with the closed top 11 of the
cartridge 1. Continued 15 rotation of the upper part
256 rotates the upper part 256 and cartridge nount
257 down into contact with the | ower part 255.
Further rotation of the U—shaped arm 281 causes t he
U-shaped arm 281 to rotate to_ t er. part
256 TR The ToRerPRat (Pots 1880t 1T T R Sfidr 251

1 Senbess1 287rdl oh & ﬂs&wtmtlﬁaﬁlme@ r@stmentated
bosses 259 of the |lower part 255 with the cam surface

voRBiea Hl NP BVePWRHES boks eseriphral amrshtfgﬂrﬂ his Figyre 36, to
2 SE P98 &' 8_{@{58” %%f@ﬁt{ﬁ &@é@fﬁ?éseéantlany

®pet ween e cartridge nmount 2 e Vi ew ng
hat hekom: S Py éﬁdalmesmtéremgwgamewurwpmhrthmvfmﬁbdsiower

noved 25 axi al | | ative to the circul ar body 3

DERb ARbcr e T SR AP AN b RO S

m&PEH NErord M 18e F@%@ﬁm‘{@ tl@é'@l’@sé&rp@sitﬁi‘&q@%%foperatlon of
tol erances in the beverage cartridge 1 and beverage

the cpbampien hecdt neTandl @9® urles 4IRRT tPRrt atu leﬁer takes
nEPERLESENY S gpse grelied fp be canldidosds JePtadf pulls

an-acce range. anplng force o
deRehandsm %oﬂ@éi@ﬁ@t’@ﬂybytltélel@ér ged 13 wmeteees which
spring WO 2004/ 064585 PCT/ GB2004/ 000287 , 51 ensures a
EEr P AT e58er el B thePtarlts ity 19 petnesn 30 1nhRy

cgﬁQé.\lct Rieterabl ye 1 higgd o5 £eot S pid My &l 32 200N 1 in
force I ess than about 130N does not provide an

tlelecrmat el dgeanounhi 257 and orlee wrednver3 thart bt 1IP8ON
|l eads_to. 5 plastic fai Iure t 0 ent of_ t
C%%T’??td Jet tlﬁlr N f C(h:l os%re 0 Pﬁh (r:rcgar 4 heag‘e(%Ihtlnued
rbodat Neh eoﬁ ﬂﬁetlﬁlﬁpeﬁap&ft (013:5% lrdtSaﬁ@ﬂSﬂMme.ﬁp;&ér ipadts 256
brought into contact with the |edge 254a surrqundi ng

a@%ecm%@%.ré@%? 250 SRR N QUL A e THMR ddi® BYRF
phi€Xo ot of, PLROL ASLPEHli St A nfMSl 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. This movement
allows for a take up of tolerances in the beverage cartridge
1 and beverage preparation machine and ensures that the
amount of compressive force applied to the cartridge is kept
within an acceptable range. The clamping force of the

mechanism as moderated by the action of the wave spring
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10 of the outer tube 42 of the cylindrical funnel is

nmoved upwardly by O0.5mmrelative to the flange 35.
wQahbiog/opssenment al so ensures that the great napPOr/iGBR03/000287

the conpressive force applied to the cartridge acts

t hrough the central region of the cartridge 1 through

t he | oad-bearing inner 15 nehber 3. In the closed

position the cartridge 1 is thus clanped around the

flange 35 by neans of the rim 311 of the view ng

wi ndow 312 and firmy clanped between the cl osed top

the I ; f j
Tty dopraiigse e e dabe SEolot hipten 130
ahde28@. | eblgef @54al v Tites ef ot @arpi ; (pfmrasisndied by p@ @entA

failure of . the cartrjd duri ressurisation and
rofes Lead tnaSotha o cfosh ey ST e, fenfare
saBl ewhil by sepdese gedatdyeclign aso@notdmy el hits

that all internal passageways and apertures remai n at

piagtici hethaes o6 EheerRRPRERMR PHUMhFITREdRE 1. During
cPEgSAUIbalhoNco A JB0 DALY ial Ui D £an be aun

ween second pivot polnts 283, 285 of
chhertdgéridge tobgerne@5s #s tarbbmugEenintn Rguract with

41, in the open position the third pivot poi 86
t%?el?ﬁ%%t LA /NS HECSH %fgi‘%eoﬁ%ﬁn%’(?llﬁ?%% #éér‘é%%Ch
chhgeli Xgd 1 oMBrapard 2556148 die sPPSTards 256 distal end

reaches the cl osed position, the third pivot points

o286hef oWiEER0OW @645 85 PdT? GRRbDal vbTRB - urge} Hes moved
R0 Yok A ok, (g CPLURL L0, | LI Mot
abbdeenshrébechatneshd ustdestmd fam theof i vted donerepaite
FORPBUBPEL 1 on @ B¢ | 141 CEIHT & ol TP T D S et al
r 84 88h € POShL | Of-¢ . énﬁpthf&!ig?rygtthé‘ciéwﬁe%ring inner
accommodat ed by shoriening of The over- centre arns
m@8ennd. chnselye ent deatd corpteben omhefcatieridassil i eptthus
AP0 AR el P B PR ARy o che
viesihyewindow 312 and firmly clamped between the closed top
11 of the cartridge and the outer tube 42 of the inner
member 3 by contact with the viewing window 312 and the
ledge 254a. These clamping forces help prevent failure of
the cartridge 1 during pressurisation and also ensure that
the inner member 3 and outer member 2 are fully seated
relative to one another and thus that all internal
passageways and apertures remain at their intended
dimensions even during internal pressurisation.

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

reaches the closed position, the third pivot points 286 of
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10 sl eeves 282c acts to continue the notion of the
third pivot points 286 away fromthe i nagi nary datum
WO 2ove/0645B® cl anpi ng | ever thus has a bi - st abl BCT/GB2004/000287
operation in that the lever is stablée in the open or
cl osed positions but unstable at the .point when the
third pivot points 286 |ie ogathe imagi nary 15 datum
line joining the first and second pivot points 283,
285. Thus, the snap-through action of the clanping
| ever provides a positive closure nechani sm which
|eads to,a definite closure action mhergg

inin, the,
thenaf2wphpe s 67eF hease | BiP g | everdatyBt kionl O higd the

f§9§9'éﬂaoggboﬁgtﬁﬁ?@o@fpéﬂ%y 283 shaped- arme8lpdddlite side
second arnms 284 forces the hook nenbers 287 firmy

of ntbeehypgenturthesh fhembssesiesd. lower ekl i 75 - t he

resilient.sleeves. . 282c ovi de r esi .
A8 oaRI Y of ChReU RRRR bat " o5 o1 RT3 THHT S (E72R 2
fiBstr eg4bledpbeiEOBRI €5Sa t fiecShe eyesb P8 2Acosif {diei eTHe ysnap
to nmove 25 the third pivot points 286 back into |ine
ERFPRIR hRCHAPTIN S| RRECTBPHRFRC tiHe FRPBECRIRE RE o Over-

cBhVOL RPLBt$5383y Zgﬁnsefgéﬂgiéﬂeg %eséf@h of the

I nt er engagenent o e hook nenbers 7 and the
rbesteenl59] pewwend 82sepabmaté ovhof tihhred uppert apeintoweg6c are

arts. other than b otation of the clanping.lever, :
o3F < B8 (SR bTark §RE0Rnt NG OBEI KG OT Lhe Rarty it Lieme
sheade N 200440645886 &AL (F828041h&0A38Ton S3F 256 dttii Y pivot

operati on when the cartridge head 250 is_subject to

PPREERP NAB6 prEsEUFFEt FoR. IMBipRFpoSRESR 1HRe carthe dyeaTPing
1566090LL OHﬁgegnﬁi2§$a%§e $8e?é%9¥£tﬂ‘?_gﬁ&é“a€%29évélo is
f ge 1t

recogni se the type of beverage 5 cartri at has
shekhei isethedopad ¢ atpssd poeibiom®risut opesalh bnagt the

arameters_accordingly. In a, typi nbodi t,. th
oBSFET V0GR FBEopht oA KehrRO 28R o T LR ot 1R nary
ahengodens eqdeningi eher £28SE dafd i Séeshdas coste Sebnts 283,

provided on the lam nate 5 of the beverage cartridge

285asThhewntha 0P Horeuds, aqhiohap & odee 320RTRI A HeGeT
pLBQE&gspguﬁggk£¥v8fclosure mechanism which leads to a

definite closure action wherein in the final stages of the
clamping lever’s rotation, the snap-through action of the U-
shaped arm 281 and second arms 284 forces the hook members
287 firmly into engagement with the bosses 259. 1In
addition, the resilient sleeves 282c provide a resistance to
re-opening of the upper part 256 since a minimum force is
required to compress the sleeves 282c sufficiently to move
the third pivot points 286 back into line with the datum
line joining the first and second pivot points 283, 285.
Advantageously, the interengagement of the hook members 287
and the bosses 259 prevents separation of the upper and
lower parts other than by rotation of the clamping lever.

This is useful in preventing opening of the cartridge head
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bars of contrasting colour. Preferably the bars are

bl ack on a white background to maxi m se the contrast.
wab@4loersedde 320 is not required to conform t BCEGB2004/000287

publ i shed standard but a standard format for barcodes,

such as EAN-13, UPC-A, or 15 Interleaved 2 of 5 nmay be

used. The optical barcode re&der conprises one or

nore LEDs 321 to illum nate the barcode 320, a

focusing lens 322 to acquire an i mage of the barcode,

a charge coupl ed device (CCD) 323 for producing an

e j.cal_ si epr ese tiv f cqui red. | .
280 5L e M ol SRS N o il BT Tt T e
tepacectmal heredweisqpaddn f or acconmodat i ng t he barcode

reader is limted A mrror égﬁlﬁ rrors, 324 nay.

. y. be .
used #® FEFIRE Thetre FATEF I (HREAEHL 9 epns 252 is

td OLUBSK Nchd GScMNE DS Ot d QS AL ik té%gaé WA tage
255. Schenmtic arrangenments ar€ shown in Fi gures
caper wdgke 440 hathdrdpviegepains2ssd et iseadiustapere we more
Whi I.s.the same size as the rcode 320 on__.the
RV e SR of iy o B o e Sinent

t e ashucet ddfe teoagect yn shaiad 8D eregd igs SO fdmase: jandl
the results forwarded to the control processor. The

baFFedRreedsT Tt opade REHEeS Rarate o72¢ rovided on

r cofe, tal r : 2 :
et (e AR o ST o

F RO €BYD04/ o0 28 c Bk 2 brisveSsans ifsrqm esapitwechltidy of

t he consuner. |If the machi 01.i.s abl.e to rea
b3t S AN T | SRR Y (R (e D dck on
a Caiitéd dgerigrurt SRengedney e ditiiGE. TR rcode 320

. hode of operation. 5 The cartridge head 250 al so
15 mPdeaIH ke tha s dio & d?uidé{sém i ke out a

j ' r ' rJ der, !
SCHAdIE Mo BB e bddlty RN Hf BN LCoh, Be
Tnetetavathet e 3 ey dre nistge. MidladerptZib li Saqprapky Ineader

c %ﬁg%lglgs?%s%?mdqrtes rOelff‘ err{oarbel )&JEES]SG 3| 2010 H: OS eirl%.(%{mi%% er It ees baarcode

320, a focusing lens 322 to acquire an image of the barccde,
a charge coupled device (CCD) 323 for producing an
electrical signal representative of the acquired image and
support circuitry for the LEDs and CCD. The space in the
lower part for accommodating the barcode reader is limited.
A mirror or mirrors 324 may be used to reflect the light
from the LEDs 321 to a focussing lens which is not located
in the lower part 255. Schematic arrangements are shown in
Figures 44a and 44b. The lower part 255 comprises an
aperture 326 which is the same size as the barcode 320 on
the beverage cartridge 1. In use the electrical signals
produced are decoded by signal processing software and the
results forwarded to the control processor. The software can
recognise whether the read of the barcode contained errors.

The barcode 320 may be rescanned a number of times before an
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which is triggered when the cartridge holder 251 is

cl osed and | ocked. Preferably the cartridge sensor
w@pa4l001585 sensor are connected in series suchp€haB2a0l®00287

out put of both sensors nust be satisfactory, i.e.

cartridge present and nechani sm 15 | ocked, before the

operating cycle can be commeseed. Operation of the

machi ne 201 conprises insertion of a beverage

cartridge 1 into the cartridge head 250, carrying out

an operating cycle in which the beverage i-s di spensed

and renoval of the cartr%d%e %ﬁfron1the nachfﬁgﬂ120 hi
STha" oPePar¥onaf BeRAVILE? of e WHiHiTR: 201t -he machine
20t £& MiNEH1 8V S04 4@T En & MBLEEede | thd heoOihdOlis able to

processor. Operation of the machine can be descri bed

UFR FRenBeverags: aresridgdel eid dheoerthi HLDrage lusing a
r mal XLt _j - rticular State until an event
mL4R %gdg %f %%Q¥%%l .

occurs to chan ate, 25 a step called a State
tranthei cartTabde Hesh a0 e Stat endhadss tda arerdiablidge sensor

iIlustratgs t he Stqges and, State transiti.ons

whi ch
£y IGHRCT MBI HENET o THE" HEVET alfe tpr Gkl ath b 1e
caBEhi Age 2041aMP 2604/ 064585 PCT/ GB2004/ 000287 55
Table 4 State Tenperature Lock Cartridge Water Water
St ar TIge ocaDestdgpt hend SErsS gl Senserludssela floukk prensor

AL BLeL081 GELERet 4, (A Bl W s,
cl&aedr i BgefdbaBLy i e Sendorsens@adpmif{lisddpenmicro-switch
wﬁicrt{édggiggered when the cartridge 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 operating cycle can be commenced.

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

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

Table 4 shows a State Transition Table which
illustrates the States and State transitions for one

embodiment of the beverage preparation machine 201.



Sensor =CLR] 2 WATER < 85 goto 2 Cl osed: Cartridge
Low goto NV A No READY [Cartridge Sensor =0K 10 Action

wO Rooiopseit Sensor = goto 4 10m ns goto 9 readpode@r]o4/000287

Open: Cartridge [Cartridge Sensor Sensor =NOK goto 3
=CLR] 3 READY TO NV A Open: N A Low goto NVA Goto 5
BREW AUTO [tenperature [Cartbbdge 10 controlled in
Sensor background] =CLR] goto 2 4 BREWIN N A Qpen:
N A Low goto No Water off PROGRESS [tenperature
[Cartridge 10 flow goto 6 AUTO controlled in Sensor

901 9 Run Brew background] =CLR] 10 State] goto 10

5 BREWN A Open: N A Low goto NV A Goto 5

SUSPENDED [tenperature [Cartridge 10 controlled in
ckaroundl =ClLR] got 106 RE/ hV TO NLA

d NA L LwegteEteal Logk or | BRENHGR enpptst ur ¢ Water | StartSto
[ Boh e 10 on]  eNUSETSBnd ( GPTRL i n [SRiRLor G P
o Background] |=CLR] goto|2 WO 200 5
= F’CT/ GB2004/ 000287 56 CLR,) ’
n
1 WATER > or = 85 goto | Closed: N/A Low goto | N/A No
HEATING 2 [Cartridge 10 Action
Sensor=
readpod()]
Open:
[Cartridge
Sensor
=CLR]
2 | WATER <85goto 2 Closed: Cartridge Low goto | N/A No
READY [Cartridge | Sensor=0K | 10 Action
If timeout Sensor = | goto 4
10mins goto 9 readpod()]
Open: Cartridge
[Cartridge | Sensor
Sensor =NOK goto 3
=CLR]
3 | READYTO N/A Open: N/A Low goto | N/A Goto 5
BREW AUTO [temperature [Cartridge 10

controlled in Sensor
background] =CLR]

goto 2
4 | BREWIN N/A Open: N/A Low goto | No Water off
PROGRESS [temperature [Cartridge 10 flow goto 6
AUTO controlled in Sensor goto
[Run Brew background] =CLR] 10
State] goto 10
goto 7
5 | BREW N/A Open: N/A Low goto | N/A Goto 5
SUSPENDED | [temperature [Cartridge 10
controlled in Sensor
background] =CLR]
goto 10
6 | READY TO N/A Open: N/A Low goto | N/A [Water
BREW [temperature [Cartridge 10 On]
MANUAL controlled in Sensor Goto 8
background] =CLR]

goto 2




7 BREWIN N A Open: N A Low goto No Rel ease PROGRESS
[tenperature [Cartridge 10 flow d goto 7 MANUAL

w@oemkioadsBed i n Sensor goto background] =CLR] 1BCT/GBR4/000287

10 8 PURGE VA Open: NN A No action VA No [Water off;
air [tenmperature [Cartridge Action on, timeout n
controlled in Sensor sec thessgoto background] =CLR]
9] goto 10 9 BREWDONE N A Open goto NV A Low goto N A
Goto 9 [air purge] [tenperature 2 10 [Cartridge
controlled in Sensor =CLR] background] if timeout 1-

ant o ’) 1('\ CSTANDRY I\III\ ['\nnn N 4+~ NU A et o~ 1
7 1 In 'N/K‘ ':U"" Low %&d—‘, Ng' Y FRelease
[ g%f] %Fa{tdrgge Cfg‘tré&gd =CLR] | 10t 0 140, d goto 7
dl ,@ﬁ,q AL I Lot @g read od 1[1 ERROR 5&6
NANANA a%k d] Pc\A@[R of £ /{on required to chlear
12 WATER LOW Low got o |46t 16he [f ol | owi ng| exanpl ¢
iflustrates an operating cycle|to exenpljfy thejuse of
8 theURBBEt € Tr ARAN t1 ons hypetie comiA ol No action | N/A No
[Water off; air [temperature [Cartridge Action
on, timeout n controlled in Sensor
sec then goto | background] | =CLR]
9] goto 10
9 | BREW DONE N/A Open goto | N/A Low goto | N/A Goto 9
[air purge] [temperature 2 10
[Cartridge controlled in -
Sensor =CLR] | background]
if timeout 10s
goto 2
10 | STANDBY N/A Open: N/A Low goto | N/A Goto 1
[heater off] [Cartridge 10
Sensor
=CLR]
goto 1
Closed:
[Cartridge
Sensor =
readpod()]
11 | ERROR N/A N/A N/A N/A N/A N/A
Power off/on
required to
clear
12 | WATER LOW Low goto
10

The following example illustrates an operating cycle to

exemplify the use of the State Transitions by the control

p

rocessor.

It is assumed that the machine 201 is initially

switched off and with no cartridge 1 inserted in the

c

c

artridge head 250. When the machine 201 is switched on the

ontrol processor is in State 1. The water heater 225 is

switched on. Once the temperature reaches 85 °C the control
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processor. 5 It is assuned that the machine 201 is
initially switched off and with no cartridge 1

WO p@ene4s8s i n the cartridge head 250. When t heP@EGBRG14/000287
201 is switched on the control processor is in State
1. The water heater 225 is sw tched on. Once the
tenperature reaches 85 C the5@ontrol WO 2004/ 064585
PCT/ GB2004/ 000287 57 processor transits to State 2.
If at any time during State 1 or 2 the cartridge
hol der 251 is closed the Iock sensor wll Dbe

ered. to_send S ontro roGge
pfﬁa|%§?|n6r?ﬁ§fgﬁhgo g? rldge % Q Qagl 1He §%§§$ State 1
oel asede 5afh@1agathehd§fozssso@ theﬁeﬁntnérmgakesem@er will
cartridge sensor sendlng “readpod' instruction.
b¢héréaﬁ?rﬁag§05§ﬁ§éra FeEDRAsCA SRGNEAPREBECL BT eBREFOT

18&98§§§§grtﬂgggghﬁgga¥@§55§é ?él&éftﬁbﬁgﬁs'ﬁrbﬁe?i?célosed

Int tri er 251. no cartridge 1s
Theesentrohepronesebrptberssnterrapsies theStareridgg sensor

where . it re readi ness st unti] the

vyhEeRakte Shoraerbos] 18ereiened’ arfierfertrbiife ermsor
réefthsl aPEPEASIOLto thanébh5r630§rb@e§§@£e1adlb£tang whether
cartrldge iS present in State 2 then the contro

apFaEbss getiﬁnéﬂt§lﬁée5%atﬁhﬂ %ﬁﬁtébégﬁth@hd?§ 251. If no
CSQHEEH gdléuggggghﬁa£h¥ CEH §%§%ﬁ§séacgrgns}§st98 State

wat er enper ture’rs contro ground t
3reheira Wkt hemathe iaqaireddinéasaateteaugelbfthhecartridge

desired enperature_as _se oper ational

n ko5t SO ECRponEd Sharhbah B ehethevEsapEol processor

tQéﬁEﬁtQQEaék Epcechbe di sehag08arstdgge0isdbspsasE I8 State
onpleted an air purge is comenced in 20 State 8.

2Ohb§nthbeacpnpnpéeprécééﬁﬁre?é@nﬁh%sob@r%F@ﬁ@ tyene
obfxfETBROLE IcBRfhEAMRG L Ae: FOLETD {021 ARIRYLLBERS | Do

urrng operati error occurs
thhewptecessmperttansi ts tonStatkedlinl tha bamkgabemd to

| evel |s det ect ed then he processor transjits
repate wathss ?% .ﬁ@@P%r?ﬁet% FYFROgerNgRe aFF?.ﬁ@%lred

tBRbdentdPd L8 set by the operational parameters set by the
barcode on the beverage cartridge 1. Once the discharge
stage of dispense is completed an air purge is commenced in
State 8. Once the air purge is completed the operating cycle
is completed and the machine enters to standby mode in State
iO.‘If, during operation, an error occurs then the processor
transits to State 11. If a low water level is detected then
the processor transits to State 12.

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

orientated directly above the aperture 326 in the cartridge
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opened as descri bed above to expose the cartridge
mount 257. The cartridge 1 is then placed on the

W@ 200u06438® nount 257 received within the receRGT/280004/000287

such that the handle 24 of the cartridge is |ocated
in the irregularity 291. The 30 optical or magnetic
barcode 320 of the cartridgesBis orientated directly
above the aperture 326 in the cartridge WO 2004/ 064585
PCT/ GB2004/ 000287 58 mount 257. The cartridge hol der
251 is then closed by operation of the clanping |ever

Gt orohr or b8 oses: isa aFa P Aot ShERaF ko8 oY e

oparhtidge of taef elamphagcaeteirdge dsketribed2dband. Durlng
outlet 122. As descri bed above the lamnate 5 cut
clRpeUseEt ILee prértepndsauid efoPdBECEESI APD- t%é4aﬁhaF8§ Yehe

l%HﬁE%E%dBngft ﬁed5§§g§5gg eSROUL 43ym\VWEB EEQ%@gdggelnlet

cartridge hol 1 grips the cartridge 1 aroun
1anaﬁﬂ ooefleten2Rhe Aardesdgebﬁduab0267thﬁdlamenappeﬁ cut

B o SUATET BB 5oF ol SFor  AOLRRROLP: JRrCsap prulls

sethbugloenty kRkedhbkakgeWshbatand. whenpegssedeshe
devel oped during the operating cycle. To conmence the
ceparatongbeydres BRE BBRBENERSOFRFAF 9ISt heaPHPH/ SPEPTIM 35

b gu%%% 24 % i 708 8pﬁ565k”939¥%£8 £REPLE gécggﬁgébg@sand

cart Feco n|t|on an e dlscha
h@ambemdgherwdngnwtpmm hsdpehéotupdlbyofhEheptarakidge 1 to

cartri e reco |t|on 2 as desc i bed, a
SR s R LR e SRR e SR B s T o B e thstand
r2Rd Jreckusensaev20opke satishaeher ypeReenyheybaecode

320 has been decoded the operational paraneters of

the Aackionecrge sPhe aBpustédshyyciRetbBnEPBFUMSr operates
%ro%%%i%ést$ﬁ bgkﬁg ange cycle is then autonatlcally
e

commenced. I'schargé ‘cycl e has four nmin stages,
not ghle eber2binhi efcarecusediters ahk bewpsagé twpesidge

recognition and the discharge cycle.

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

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

(1) Pre-wet

(i1) Pause

(1ii1) Brew/Mixing

(iv) Purge

In the pre-wet stage the cartridge 1 is charged with

water from the water storage tank 2204by means of the water
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(i) Pre-wet (ii) Pause (iii) Brew Mxing (iv) Purge
30 In the pre-wet stage the cartridge 1 is charged

wowaoh/06458% er from the water storage tank 220 bRCTeBa®4/000287

of the water WD 2004/ 064585 PCT/ GB2004/ 000287 59 punp
230. The charging with water causes the beverage
ingredients 200 in the filtrai on chanber 130 to be
wetted. The charging may take place at a "fast" flow
rate of 600 m/mn or a "slow' flow rate of 325
m/mn. The slow 5 charging rate is particularly

usefgé fo& car rldg S ggt i ng VISCOUﬁ gU|d
PHEVefdfe i*RGr EGRERTEIWKEFE YRESTT figheaPfehts PeYurses
i&gﬁ@ddehublQnonEOEQetb@yt@aelaﬁl@ha@bée 1puMpedpat watted.

hi gher volunme flow rate. The volume of water injected
That sheneiagr mpvdgeke pPsage| abt ad"£asehsttevwt Kake10f 600

mf 5 BElgg“gﬁége ¢9 % PQEedéfp%ggth mife CRLLI]

out urin |s sta e pa se stage a

chbegbegerage usgpeﬁtenukaﬁmﬁ tisefabakorncbherndtes

[ #ected durln i g t sta e for a gredetern1ned
BFFOHIBE PAEC Bt AOPRG BPESHRSE) MITERAL R8BS oWRF G Ch

1§§@ga§eaﬁg %egwmrbosbm@r§@§ﬁtlbﬁ ytebdeofntPeare able to be

extractibles fromthe beverage ingredients 200 and to

PPWE?@véttﬁehéﬁBeFlH@éumeoflPﬁer®§©er3§@ vprengeef i vigter

1ﬁﬁ9ct%835b98 8he BQE£¥E§%§r£ylgs C%@fég_ﬁgo ?%Mf%g@ﬁat

gredient's are roas groun
wbtemﬂnkxbegeshggedmabenotsdpﬂﬁsedtthfough thetridge outlet

cartridge i,n order to produce the beverage fromthe
1B@v@P5@ggiHBF§d?Eﬁ9§ 200. The tenperature of the water

i's @ﬁéebghﬂédsEX?Eh§1Q8ﬂér@ﬁep599§§§§é wﬂg£8d§§H9§ 200 to
i nstructions he wat er heater 225"to heat the

saakeinphbsi ngterommi het 2§ darengtbhk PRO-vettheage for a
p%@&&{ gglne ge%§gd V%tg{mgpteégtﬁhghe pre-wetting and
soaking stages are known to increase the yield of the
extractibles from the beverage ingredients 200 and to
improve the end flavour of the beverage. Pre-wetting and
soaking are particularly used where the beverage ingredients
are roast and ground coffee.

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

conduit 262 via the inlet valve and the inlet piercer 253

- into the inlet chamber 126 of the beverage cartridge 1.

Brewing and/or mixing and subsequent dispensing of the
beverage from the beverage cartridge 1 is as described above

with reference to the versions of the beverage cartridge 1.
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| oner part 255 of the cartridge holder 251 through the

conduit 262 via the inlet valve and the inlet piercer
WQ2®4/06458D t he inlet chanber 126 of the bever ap@r/GB2004/000287

cartridge 1. Brew ng and/or m xing and subsequent

di spensing of the 30 beverage fromthe beverage

cartridge 1 is as described @above wth reference to

the versions of the beverage cartridge 1. WO

2004/ 064585 PCT/ GB2004/ 000287 60 The air purge

conprises the blow ng of pressurised air through-the

b ti hi he. b . .
car ¢ FRdoeth *BiEdn s Arubrhare ar Rl el afudd FE Wfepensieed air
taRdughhahet BevElLa¥e ppt-Bphsa€l 6ar ach £adyah@r the beverage

dispensin% anot her 5 beverage. The air purge does not
ceshbAge {nhederasery bhatcaliabevaragethe BFSRFAFRT ngnd

g 0 o} r.th |.QF f e ' c h
SPRE PP en Ear nEa il S PLiRRRe el e e L e e
bewmteagal Phessiirepongeodnescenentomfientdeimnedpargby on

10 I pn,nornmal operation,a,user_ nanuall tops th o
CRAEAFAE" 961787 BPEPATLALTY HE SPar (7 stboBUL b Bg i oriEy
oENEBet RELORCESt ENFatYELE PBSWDSLFN CONPh L egréfiénts an

consuner renoves the cartrldge 1 by opening the

ugacceplgelehapie 2B1inRerhahuRl ¢S RERDVR ngeERgNCement of

LS [ the 15 cartridge. Alternatively, the
tﬁ%o%?%eggﬁgéhay be provided w th an automatic

ej ecthononesehaopsmut bonr enoyengmadneal tar stropgethe machine

automatically on opening the cartridge hol der 251. The
2081 PYePpeFRiads BRELERF R4BRORPHE PRe2 Hhchi ne 201

and @ﬁéértﬂgeépéréfﬁn%YEgéﬁé|Ha@Q&@@@nc P8Eed 26he
seconds, 20 preferably 30 to 40 seconds for roast and

cgraumar cotheees behaeenr 5ragde 12008 celritisng prle¢ ezabt yidge
0548 20 85891, ChgRRLAle A0S eLAENL B0 1e0
canthidge 2041 vaynat $0e &gy atiha geatisi ye CONPrmse e Z5rovided
menory in operative copmmunication with the contro
wagcﬁgs%ytomatlc ejection mechanism for removing the
cartridge automatically on opening the cartridge holder 251.

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

The machine 201 may also advantageously comprise a
memory in operative communication with the control processor
that stores information on the type of beverage dispensed by
a user. The operating cycle of the machine 201 may then be
adjusted for the next cartridge 1. This is especially
advantageous where two or more beverage cartridges 1 are

used sequentially to form a beverage. For example a coffee

cartridge may be dispensed followed by a milk cartridge to
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that stores information on the type of beverage
di spensed by a user. The operating cycle of the
worawhiosss201 nay then be adjusted for the nexPCT/GB2004/000287
cartridge 1. This is especially advantageous where two
or nore beverage cartridges 1 are 30 used
sequentially to forma beverage. For exanple a coffee
cartridge may be dispensed followed by a mlk
cartridge to WD 2004/ 064585 PCT/ GB2004/ 000287 61 form
a cappucci no beverage. Alternatively a chocol ate
cartridge coul d be used followed by a_mlk %grtrid e
EQIn I GHRE 16T @AMPIRGE ¢ ReCHIRES 8T &g&1o8P EsFng

e qct'ﬁ'l%[é’ ccﬁ'\g@ ot gfs%%hif@lqro%tdi QR ANfiN& fak®tridge to

ever age pensed, the 5 manner “of dispensing the
prsetarel aartganygéots apcaaiidtle bearemeiogge Bymayipg a memory

altered to ,achi eve .an optinum_heverage. 1 n _ th v
I S O S fBed For 6T PRGEaraee Ty ieed, the
manH<ald Va1 dperdiing ethd essdimraiie ididek adged tdlkhe

coffee. In addition, the m |k dispensed for chocol ate

caryr ithe s fensdd e B9 GWEL SRy QPE M BsYEFage. In
tl%eg%ob% r.eegca(r)l{p é Q3{d '?rgél.q’; dtl e@l%\é%r a9&- hM%n%hocolat_e may,

I nations gf cartridges are possible and operating
typarceieher SasdMiudedd esayitdues: tudiet d 1ks leiddesd tgertden.

I n_addition,. the nenpry nmay . be .used to |_ow.t he
CHetcti ne BOPY tﬁﬂ%iﬁ%ﬁg W%%?i: €%§§66%3%Fbégm¥ﬁ&@teigay
b disfleMdd Niexd dvffert & 1dws RRNEE cFUeXadRlIR ddgre of
user = predom nantly drinks one beverage type then the

fapaciniqneofo dihe ibestanpge + Manwatemheateonso afe m@int wdges are
t he .optinu t 1 re for that arage, t .
DU b AR B GOAT G0 T B2 e mety DH oty o the
sirlassdirse hever agm pdepariatd ortisy steerofyomay be used to
automatical ly preparing a range of ~beverage es from
alsloy r%@whmi%&%aaﬁﬁ%, e PR G Beverdgtienat
a QIF i Y n DBV AR RI@RAAd OFdREIADULOWE a user
predominantly drinks one beverage type then the machine can

instruct the water heater to remain at the optimum

temperature for that beverage type.
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and a plurality of beverage cartridges (1), each
beverage cartridge containing one or nore beverage

w0 pamaisent s (200) associated with a specific PeweBawa/ 000287

10 type, wherein the beverage preparati on system
conprises: a. means for receiving one of said
plurality of beverage cartrigtges in said beverage
preparati on nachine and neans for supplying, in use,
to said 15 beverage cartridge an aqueous nedium at a
pressure of less than 2 bar to produce a beverage

{rcn1the one or nore beverage ingredients contained

n;, b. a reader (252) in said beverage
preparation 20 machine for automatically interpreting
a code_ (320) witten on said beverage cartridge; c.

Ipr oc @s 3oy PRESRSITRo PeyeEaden§raPspats i Phc SHEERINNGor

adjusting a't aqueous
based aangei dfcbdsepriger chatrsdgpky ohesaydtagueouprising:
mediumto the bever%gg cartridge; e. nepans in at

r

| east some of Rever RFFRIF 1 OTh dRsiugee c& i dges

for optionaldys sepengantitPnor b-REMIAAE HPRIges (1), each
produci ng foanm ng of the beverage, and WO 2004/ 064585

PCT/ GB209¢ 0002 87arpBidge eapiarinimerdne o 2qe fhgverage
initiatjng amn o at C » rei.n the be

prepar st Sy aR e B0 RS A o B beverase
types itgbeidivigefdin Schedasdvetnde iegdratash to;stem
filtered coffee, cappuccino, tea, chocol ate and

f r ot hed"HR%: SShd

a. means for receiving one of said plurality of

CVJC' %u%éh%‘éi%%&%g gtrggg%gpg- %@ggggf Qk %&é(rgﬁn‘%gi"g%&s from

beverage cartridges in said beverage preparation
machine and means for supplying, in use, to said
beverage cartridge an aqueous medium at a pressure
of less than 2 bar to produce a beverage from the
one or more beverage ingredients contained
therein;

b. a reader (252) in said beverage preparation
machine for automatically interpreting a code
(320) written on saild beverage cartridge;

c. processing means for creating a specific brewing
cycle based on said code;

d. means for automatically adjusting a temperature of
said agueous medium based on said code prior to
supply of said aqueous medium to the beverage
cartridge;

e. means in at least some of sgaid plurality of
beverage cartridges for optionally, dependant on
beverage type, producing foaming of the beverage;

and
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wherein operation of the user interface is
i ndependent of the beverage type being di spensed. 10

WQ 2004064585 pr essur e beverage preparati on syst enP@EGB2004/000287

claimed in claiml1l wherein the range of beverage
types includes coffee, tea, chocolate, mlk, soup and
fruit juices. 3. A low pressdre beverage preparation
systemas clained 15 in any preceding clai mwherein

t he beverage preparation nachine (201) further
conprises neans for purging the beverage cartridge

after dispensin f the b .4 L OW: ;
Pever dge SpRaRar APLOR-Sa8t o AL LPEi pRar DL e bBerating
precedi ngyehai;m further conprising neans for

controlling the flow rate of aqueous nediuminto the
cartri dggheseln LB® PPE¥sEare B§9B?56518Peﬁ3F5?Woﬁan
system ag, ¢liai 0Bd 2RgENRNRRESEEEI BgpeLal ALl et her at
conpri sing nmeans for ~controlling the vol une of

aqueous edistum teki neteditdtetheocaftirdged 6oLASrow
pressure beverage preparatiaon tem.ascclained . i

any precé@?ﬁ&CEgEPW1§ﬁ§reF Ogﬁzg r %ggef%P%bgg mid¥, ! Bnd
bever age \iRgledi epksatson bifqihd. ubOr2004£0645851s

PCT/ GB2004/ 000287 64 7. A | ow pressure beverage. . a
pr epar at iloeppsdemtasl- &g weYSrPACaRyYPHr @é&ﬂnélgpgﬁﬁF :
wherein one or nore of the beverage ingredients is
dairy-based. 5 8. A |ow pressure beverage preparation

Systemms pHedistee baveamgeppeepdinag ichaiSysiesy gisn ctlisgdmed

system may al so_be | us W th one_or _nore cartri
conﬁﬁ}ﬁHﬂjWn%EWQeqﬁﬁb?: oﬁ?ﬁgﬁngg%eWﬁéFg igﬁ%§%g?%Fludes
Pr eRAYBtdON 1Qfs N 1RQET age 1)r @dugt Sindsdemias juices.
sauces and desserts. 9. A | ow pressure beverage
preparati on system conprising a beverage preparation

3 .ITHCIR r?Leov\g %)Or]éssaxlﬂﬂde %eQzlelt{cra@é. tﬁ.’re?)faration system as claimed

in any preceding claim wherein the beverage preparation
machine (201) further comprises means for purging the

beverage cartridge after dispensing of the beverage.

A low pressure beverage preparation system as claimed
in any preceding claim further comprising means for
controlling the flow rate of agueous medium into the

- cartridge.

A low pressure beverage preparation system as claimed
in any preceding claim further comprising means for
controlling the volume of agueous medium delivered to

the cartridge.

A low pressure beverage preparation system as claimed
in any preceding claim wherein one or more of the

beverage ingredients is a liquid.



5

10

15

20

25

30

beverage cartridges (1), each beverage cartridge 15
contai ni ng one or nore beverage ingredients (200),

wob@n 6458t he beverage preparati on machi ne conpPCEHEB2004/000287

processi ng neans and a nenory for storing informtion
about the beverage cartridges di spensed by the
beverage preparation machings4 20 10. A | ow pressure
beverage preparation systemas clainmned in claim?9
wherein the nmenory stores information about the

bever age ingredi ents contained in the beverage
cartridges dispensed by the beverage preparation 25
machi ne. 11. A | ow pressure beverage preparation
7systamag phakipde bBvelayd Srepachal shlywheneLs- tN8imed
menory stores information about the order of beverage
cart indgey BOcdedprasedaby vherpenepngeoprvpae adf ophe
machbag. 402004 0893f 0, PEL/ §B2004 000487 65 12. A

| ow pressure beverage preparation system as clai ned

in any preceding claimwherein the reader is an
opticag bar code reader. 5 13. A | ow pressure

8hevefayBWpPEREPHEFORSEGEREM BECRPARhRA: PYSERY as claimed

precedi By CLALALEShYIC-Ra $QMHRELE: Hh OMLP! E5SUESR may also be
beverage preparation system 14. A nmethod of preparing
at | eaed whbhopna pangerefcanorbdyes agesproapny spmg or more

t he of: _a, inserting at Least one bevera
car (PP AGEeU 17 8k oh T AEhG 6he B7E nbF o BEvEr Ghet mon-
i Nngr beirephgei prodact EPVeRERSSHI €ahever age Peeparation
machi ne (201); b. operating a user interface of said
beverage 15 preparation nmachine to initiate an

2951\ BYEL SRR 8B 800 LBl Ehueisins
beverage preparation machine (201) and a plurality of
beverage cartridges (1), each beverage cartridge
containing one or more beverage ingredients (200),
wherein the beverage preparation machine comprises
ﬁrocessing means and a memory for storing information

about the beverage cartridges dispensed by the beverage

preparation machine.

10. A low pressure beverage preparation system as claimed
in claim 9 wherein the memory stores information about
the beverage ingredients contained in the beverage
cartridges dispensed by the beverage preparation

machine.

11. A low pressure beverage preparation system as claimed
in claim 9 or claim 10 wherein the memory stores
information about the order of beverage cartridges

dispensed by the beverage preparation machine.
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d. creating a specific brewi ng cycle based on said
code; e. passing an aqueous nedi um through the

whewenedes 20 cartridge to produce a beverage, RMMIEGBR0V4/000287

the tenperature, pre-wet, volune, flow rate and air
purge of the aqueous nediumis set based on the code;
f. for at least sonme of the wange of beverages,
produci ng foam ng of the beverage; 25 wherein the

met hod can produce a range of beverage type using one
or nore beverage cartridges including at |least, but

t ted t R d coff
Zhocl SH ERECPPT HEAY R RS BRCPHET S OpRaRi oA chined

the usesnynpesdagend Scladepsneesin ofnd heebeyver 896330 prical
type bei ng_di spensed. WD 2004/ 064585 PCT/ GB2004/ 0002

66 1@arAF%%$h6%a@$rpreparlng a beverage conprising the
steps of: a. inserting a first beverage cartridge (1)
cont ai ni ng one or nore beverage ingredients 5 (200)

13ntoAal@mv@r@@@upeemavatagmlpmm@ﬁfmtidﬁnsystém as claimed
operatln sald ver age ratlon machi ne to pass
an atu ?%r%ﬁﬁﬁ“ 39 r3tIOoMRRlekQgPw pressure

Cart]bé\?’élﬁag?é @r@é@ﬁ&@{@n% d&ss. than 2 bar to
di spense a first portion o ¥ sai d beverage 10 into a

receptacle; c. storing in a nmenory of said beverage

1 Pr eparalipny (g@c&} a}%%ﬁgc%ra{@tl'eoans on theftyape of L he

I rst ever age <car nserting a se

beveragerapsd réahyer {ding tthe ey Nig: one or nore
bever age ingredlents (200) into the beverage

pr efar APFEhTHRShRRhelc8RE BhCOoBEVEFRA] Fﬁétﬁédéﬁaéé)

Pr epar 3bhen: ARGHI BRe! 8r ABSE BOvAHUGRUEnGRULYERLEr OHED &
low pressure beverage preparation machine (201);

b. operating a user interface of said beverage
preparation machine to initiate an operating cycle;
Cc. operating a reader to detect a code (320) written on

said beverage cartridge;
d. creating a specific brewing cycle based on said code;
e. passing an aqueous medium through the beverage
cartridge to produce a beverage, wherein the
temperature, pre-wet, volume, flow rate and air purge
of the aqueous medium is set based on the code;
f. for at least some of the range of beverages,
producing foaming of the beverage;
wherein the method can produce a range of beverage type
using one or more beverage cartridges including at
least, but not limited to, filtered coffee, cappuccino,
tea, chocolate and frothed milk, and wherein operation
of the user interface is independent of the beverage

type being dispensed.
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beverage cartridge at a pressure of less than 2 20 bar
to di spense a second portion of said beverage into

w0 b@4oesept acl e; wherein one or nore operati ngPCT/GB2004/000287

paranmeters of the beverage preparati on nachi ne during
di spensing of the second beverage cartridge are set
wWth 25 reference to the infgrgmation stored in the
menory on the type of the first beverage cartridge.
16. A nethod as clainmed in claim15 further conprising
usi ng additional beverage cartridges to dispense three
30 or nore portions of a beverage. WO 2004/ 064585

1pcT/ ERpebhrdoofsprepzrind A Revabvadascerey hetny ntie aphers

15 opgeclaim 16 wherein the one or nore operating
paraneters include: |I. the tenperature of the aqueous
medi um passeichsdaririoygla tihe diebervagegeartritageiges (11).

the flow rate of the aqueous quiug [11. the pr ence

or absence P NBIRLTG She OV DS e dBRE T

absence or am @) -RPHOQ Hed@FageVprichR Rrassun finhe201) ;

aqueous nedium and/or VI. the total volune of aqueous

medi um di Bpepsas@ting said beverage preparation machine to
pass an aqueous medium through the first
beverage cartridge at a pressure of less than 2
bar to dispense a first portion of said beverage
into a receptacle;

c. storing in a memory of said beverage preparation
machine information on the type of the first
beverage cartridge;

d. inserting a second beverage cartridge (1)
containing one or more beverage ingredients
(200) into the beverage preparation machine; and

e. operating the beverage preparation machine to
pass an agueous medium through the second
beverage cartridge at a pressure of less than 2
bar to dispense a second portion of said
beverage intc the receptacle;

wherein one or more operating parameters of the

beverage preparation machine during dispensing of

the second beverage cartridge are set with
reference to the information stored in the memory

on the type of the first beverage cartridge.

16. A method as claimed in claim 15 further comprising

using additional beverage cartridges to dispense three

or more portions of a beverage.
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17. A method as claimed in claim 15 or claim 16 wherein the
one or more operating parameters include:
I. the temperature of the agueous medium passed
through the beverage cartridge;

IT. the flow rate of the aqueous medium;

ITI. the presence or absence of a pre-wet stage;

IV. the presence or absence or an alr-purge stage;
V. the pressure of the agueous medium; and/or

VI. the total volume of agueous medium dispensed.



