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WD 2004/ 065258 PCT/ GB2004/ 000276 1 CARTRI DGE AND
METHOD FOR THE PREPARATI ON OF BEVERAGES The present

WO pwe63268) rel ates to a cartridge and net hod POT/GBR@®4/000276
preparati on of beverages and, in particular, using 5
seal ed cartridges which are forned from substantially
air- and water-inperneable 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
Al ARG HERA NS MERRTK 39S THEC @il o Y B8 cES
or —capstures—Ccortarntrg—conpacted grounu CoOTTEE dar €
known for use in certain coffee preparation machines
which are generally ternmed "espresso” nachin
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use in a beverage preparation machine for the
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aromatic coffee constituents from the ground coffee to
produce the coffee beverage. Typically, such machines
operate at a pressure of greater than 6 x 10°> Pa. The
preparation machines of the type described have to date been
relatively expensive gince components of the machine, such
as the water pumps and seals, must be able to withstand the
high pressures.

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

cartridge for the preparation of beverages wherein the
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2 cartridges and beverage preparati on nmachi ne are
suitable, in particular, for the donestic market in

WO eoa®62f8 cost, performance and reliability. FOEGB2008/000276
al so a need for a beverage2 preparation nachi ne for
such a systemwhich is 5 sinple to operate and
reliable in operation and can produce a w de range of
beverage types. It is known to provide dairy-based
beverage ingredients in cartridges in the formof a
powder or other dehydrated form However, consuners

consi.stently indi Use 10h9hesueh poveened, i
CaagF%99%§séH&pFSgE%?§8a§3§F§%E§lgﬁf2%95 the taste, i
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siapdedispepsirageotnthzelighile Al kPepREdeE: §1Co Cary PFeduce

at, .a consist&gé %n% acce tg@le final beverage. In
& ¥adrt FERISpShdEFEE =83 r Y product s cannot be used to

prog@cqsagn%whheatp&ohaafim@ﬂhymuasaﬂ besleasge flommessients
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quantity of mlk. However, the addition of the steam
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there is the potential for the consuner. to he burn
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kg produce 2 cappuccino Siylg MO 200965888 e £inal

beverage.

In addition, powdered dairy products cannot be used to
produce an authentic looking frothy milk-based foam as
desired by consumers for cappuccino-style beverages. A
number of beverage preparation machines provide a steam wand
or similar for frothing of a guantity of milk. However, the
addition of the steam wand increases the cost of the machine
and requires a means for generating steam. Operation of the
steam wand must be done manually and requires experience to
be successful. In addition, since steam is being used there
is the potential for the consumer to be burnt by either the
steam or hot components of the machine. Further, the
consumer must keep a supply of milk available separate from
the machine and carry out a further process step of a

different type in order to produce a cappuccino style
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3 beverage. This increases the conplexity and tine
required to produce such beverages. Hence, there
WO eomaionRs@a requirement for a systemfor the  PCT/GB2004/000276
preparation of beverages wherein the cartridges and
beverage 5 preparation machine of the systemare
suitable, in particular, for the donestic market in
terms of cost, performance and reliability. There is
al so a need for a beverage preparation nachine for
such a systemwhich is sinple to operate and reliable
béﬂe@@QéQtTHBsaﬂﬁcﬁégseéogﬁéec&ﬁ ﬁe%ﬁgg %389€i8 required to
beverage types. Accordingly, t 2 present 1 nvention
pPpravidesuahcheverdges. cont ai ning one or nore |iquid

beve i ngredients and being ,fornmed from
subs%%%??él?@eg?rFegﬁﬁnﬁa?ef?gﬂbﬁ?ﬂﬁﬁBlEorn%t%Y?BFQ,for the

ptépacationdge BOURra§EA0wRErEhethé 0batb8id8es and beverage
i ntroduction of an aqueous nediuminto the Cartridge,

PLEPIbAPAPE nBAELEBAL @f nFhg trietoneabe wviealblqui tin
i edi en ; t.fo ever age
D O by ai Tt Aaart tRameree &y thor e ot dost
réelerngece ngnédieht sbbyity heTlaspeols #kskh N need for a
bchgracterised in,that the cqgggrtnent 20 i ncl udes _
FEANLIT oF TR P ot P BT ER | BF oFUGR F emgttem which is

s PRODOT b 0B at BN OF 1 WL 11 WP L-DEVSE 8%83 can produce
ingredients on introduction of the aqueous nedi um

2 i htE tHRNGvmphrkeertagAduarRageousl y, the cartridge of

e LSS TV SIS AL CE8,SHRLL O AL B e
carsarning tdred dhendie Ui tybheV esagerd Agrad e Serd € and being
EHIE B 1T TR 1 R PR oT S RSIR B | ng
it 4 a8 g U, S o
ingizgshrasidrombfan taguacﬁm dneaﬁmremerta:ge:hm'\é:aaoﬁ:ﬂrd@e, a
s LSS OGSl o e dapepsnd g
1A IREE25 G RCEGBIA04H0GR7 & beverage produced by
dilution of the one or more ligquid beverage ingredients by
the aqueous medium, characterised in that the compartment
includes means for controlling dilution of at least a
proportion of the one or more liquid beverage ingredients on
introduction of the aqueous medium into the compartment.

Advantageously, the cartridge of the present invention

provides superior dilution and dispensing of liquid beverage
ingredients by ensuring that the liquid beverage ingredients
are dispensed more evenly over the operating cycle rather
that being dispensed all at the start of the operating cycle
followed by substantially pure agueous medium, which is, for
example, water. This steady dispensation of the liquid
beverage ingredients leads to improved homogeneity of the

dispensed liquid beverage. In addition, where the diluted
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4 liquid beverage is subsequently subjected to
foam ng, by for exanple, jetting through an orifice,
wo b@4ioogezsoved honogeneity of the |iquid | eadsPeTGB2004/000276
greater consistency of foatming and i nproved quality
and quantity of foam produced 5 per unit vol une of
liquid beverage. Preferably, the neans for controlling
dilution delays dilution of at |east a proportion of
the one or nore liquid beverage ingredients on
i ntroduction of the aqueous nedium into the
.conpart t. 10 _Pr rabl N ague i u
LERO balRiree day SErEERe R Une iR e o iPe W TR By for
exQupllet , jehe impanhrough del ayifdcei | thieodmpomyeidsi ng a
partition which hinders entry of at |east a proportion £
hogpoereisie Obr thsr & 1AUGE; eﬁ@?e%&g@ SERGEd iskEgcy ©
£al8 nROUEAUS fRAA eWiRgt Bndl Buene ity FbadiaeRirddired
partition cofprises one of nore ‘apertures for
pegomtial vaBlyner elfeddiavg dt evarag€ast a proportion of
the on or .nore.liquid bever Lhgredi ent.s i
aquESTEFAR I oo A L o P e e ey e detays
diprevicdeds FHie 1paldd 6 @ropeytdomprifsehe cme shapede liquid
menber having kK 20 an open nouth direct gﬁgma fromthe
beygieggs LRededhentEn O dit FOfNE td o %E ﬁé%ﬁé%“% gedium
inEE?%%%aQEMm%Q% w. The one or nore apertures are
preferably provided at or near a base of the
cupPskdpedibipnbem UHes an lemstus pesiornt ifdevofoatie is

| iqui,d beverage ingredients in the cup-shaped ne
oG IS B B A TS Gty T Sgh o TSHE rtoT
dd1RRA P eillit8Sn idbrpse.silny enggmiedicienthidthéiinders entry
cup-shaped nmenber is spaced from a bottom_of the
ofc &ttt LicggE, as RAPRATHL @ Tadico Fonddi AT dw IYigt peverage

idﬁ?ﬁﬁ%%ﬂ%g\%%%gbgﬂﬁigﬂﬁkﬁﬂﬂp%ﬁ§g§?ﬁQﬁxﬁﬁQRﬁﬁﬁ bot tp of

cartri nsequent e at l'east a
enfpoodaetnitont hef padta diicquicbnipevieresyerengne dicerst sifartdres for
co%utpr_oslqg%e_g/ r1T:ee eears ivr\g 2t %4/61 6%.%353.88 tPgT/p%Zp%OrA}:/i%%OZJ the one
or more liquid beverage ingredients into the agueous medium
flow path. Four apertures may be provided.

The partition may comprise a cup-shaped member having
an open mouth directed away from the aqueous medium flow
path. The cup-shaped member is preferably annular. The one
or more apertures are preferably provided at or near a base
of the cup-shaped member. The at least a proportion of the
liquid beverage ingredients in the cup-shaped member, for
example, drain by gravity through the one or more apertures
in use.

In one embodiment, the cup-shaped member is spaced from
a bottom of the cartridge, such that the aquéous medium flow
path passes between the cup-shaped member and the bottom of

the cartridge. Consequently, the at least a proportion of

the liquid beverage ingredients in the cup-shaped member
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5 drains by gravity through the one or nore apertures
in use vertically dowwards into the aqueous nedi um
wo bamropmsh. Preferably, the cartridge conpri SEST/&B2004/000276
i nner nmenber and an outer nenber, wherein the inner
menber conprises the cup- 5 shaped nenber. The
conponents of the inner nenber and the outer nenber
may nore easily be sterilised prior to assenbly when
they are separated. Once the conponents are conjoi ned
a nunmber of small-apertured, tortuous pathways are
created which_cannaot effectively b et L Sl
6 N PRBIS Y10 TRESE Tt S Bt ST T S8 TR o L use
veG@ARANeR Sowdiwad rar tintd ahky agadvast agddus: féatupath.
where the cartridges are used for .dispensi,n

dal PFo5A%8l ey g 68 T iRYSs CRITPE L SBPord: dbry T fifgber and

ar® ?ﬂlttreixd g8 drt NG GRS i3S 1PRanSs mkabe rPcoieiiRG A tet cup-
of the beverage, wherein said neans for 15 produc;&g
shalped etemblert.h&hlse vergyaentsp Oifs 8seaf NASET IGIPSH anchéhe

N

whaR e Qeelsepridierd. Progicer abley cotipenearttsr iadge conjoined

further conprises at least 20 one inle&wfor air and

a reaRst Of gardrladinRy taiisces SAFE UMEd RATORYST it Grepted
whg.fckp evelage.. Aheray ) SR er@ili S0Ms itRe 1o aRithods .

ne air inlet is incorporated into the beverage as a
Thal wialliitty ofo sreidilbidehltde camposesttsorie & mamlistulagly

pbe provided in the inner nber _do t ream of
a‘%&’ﬁé’rttatﬂeé?uszég 93 e “g"r%di : tcatrﬁg%elsegsﬁe cl)lnsteerlgifror_
ai s g JEBARS b WORUGHRE SudressunE Ieduction in

the jet 'of beverage produces a foam ng of the one or

mor @Yeifquiad by ey eca  iigds EMEENST GBS Y i et OF

S e
pAdMRTi M rdiey jarte doruted, bevarraanumpr fgegman aperture in
tl?emayqelreoo%ysl %]ee&iuvrp il Ooovfr /p0a6t§'12.5 %h%cgpee% %Or4e/ %)a%/z 7k§3e delimited
by an interface between the inner member and the outer
member.

pPreferably, the cartridge further comprises at least
one inlet for air and means for generating a pressure
reduction of the jet of beverage, whereby, in use, air from
the at least one air inlet is incorporated into the beverage
as a plurality of small bubbles. At least one air inlet may
be provided in the inner member downstream of the aperture.

In one embodiment the at least one air inlet and means
for producing a pressure reduction in the jet of beverage
produces a foaming of the one or more liguid beverage
ingredients of greater than 40%. Preferably, greater than
70%. Preferably, the cartridge is disc-shaped. The outer

member and/or inner member are formed, for example, from

polypropylene.
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6 In one exanple, the liquid beverage ingredient is a
concentrated liquid mlk conposition. Preferably, the
waoemgenizsat ed |iquid mlk contains between 25 pOTGBOGHI/000276
total solids. More preferably, the concentrated
liquid mlk 5 contains 30%total solids. Also
preferably, the concentrated Iliquid mlk contains
between 0.1 and 12%fat. Alternatively, the-one or
nore |iquid beverage ingredients are selected from
the group of cocoa solids, coffee, tea, sweeteners,
cor di-al f ing al cohol.i ¢_beverages, flavoured
w1 Ry g, R aEne ) E00RY B DEYERR hraleBt £5 -

cTheeptesead 1ihyehdi anlkl sempbevides. apretledpdf;, the
e froma cartridge contai ning one

di ' b
08#ggﬁgféggﬁaﬁ%gggésg%éﬁchHEaéaﬁeh@%wa@ni%g and 40% total
s@PﬁﬁétiMQréYﬁf@fer&Qﬂ?f'§h@gcgﬂge§£§%§e8flfﬁﬁfangieﬂ

gh' 1 g orm a

agueous medi um through 15 the cartridge to
Cprvarage3dy Wtali enlbfissahlisonereferabl e, beer agcentrated

| ' S nd. di spensin he beverage_into__a ,
H AR NI ool uln PRem 4Tl TRuret mit Bareneavely,
ths ok spensete hasqal 8 Beeatsg | DRgAEaiber start 9L1Lbeeq
operating cycle of between 30 and 70% total solids
f%ﬁﬂ gh%dﬁ%%%&r%ﬁi%ﬁF?@ 20lite, epefbdet hecopesueehgners,

SY§H £19f el i g @nd, 159 | i | p. one .
~enbodi nent t%ﬁ?%%n %ht?%?q%%fg€.?%§9§ é??’o?l?%%ured milk,
fopet aivingesy deuashdet weencSd andl E596datal sol i ds.

The concentnﬂ%ion at_the d of the_operating cycle

is 2B Adproi Nt BICADT it 470 RAFHdeT R Tepd of

diéﬁﬁﬁ#ﬂﬁgﬂafﬁ%ﬁéﬁégéQﬂ@ﬁﬁtiEﬁé¥¥fﬂ&$% ddhanpt # one or
enbodi nent, the concentration at the start of The
nferatdHy BRYIErage batgkadi e a0y antepesatins. cycle,

’ t t d of the operating, cycle
AL Vi i e L b S T i g
thengreedizeidgareno dommia oot o dWsdilut @notdersaid one or

e dinment, the concentration at the start of the

nb
mooﬁ?e?%ﬁ"ﬂ%’&ﬂ?ya%ﬁ@wtﬁoﬂ%%WM/me into

a receptacle, wherein the one or more liquid ingredients as
dispensed has a concentration at the start of the operating
cycle of between 30 and 70% total solids and a concentration
at the end of the operating cycle of between 1 and 15% total
solids.

In one embodiment the concentration at the start of the
operating cycle is between 30 and 35% total solids. The
concentration at the end of the operating cycle is
approximately 10% total solids. The liquid ingredient may be
concentrated milk. In another embodiment, the concentration
at the start of the operating cycle is between 60 and 70%
total solids. The concentration at the end of the operating
cycle is between 12 and 15% total solids. The liquid
ingredient may contain cocoa solids. In another embodiment,

the concentration at the start of the operating cycle is
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7 between 40 and 70% total solids. The concentration

at the end of the operating cycle is between 1 and 2%
wo odoalosees i ds.  The i quid ingredient may contPETIGB2004/000276

coffee. The present invention further provides a

met hod of 5 dispensing a beverage froma cartridge

containing one or nore |liquid beverage ingredients

during an operating cycle, conprising the steps of

passi ng an aqueous nedi umthrough the cartridge to

forma beverage by dilution of said one or nore

g8l edien nd di.spensing the beverage into
e e taa a0 tukerafntrhei8ne BF  RBFESTTGracn of fne
epévefagbe bpgredingt sytief 0anBdtnaedi $pgAgeztotatbat k81ids.
‘Tﬁf getmegn,ZO Snd 150. Preferably the one or nore
Foqui-gubBverdYEOTtRgF eBRENESNEEEB FBARBE-t0 a ratio

bet wegs EQe@QHtlgg%%ng§ogh§u?9 e?r%985§dégqgiﬂ%Fhod of

beverage ingredients may include ne or nore
dteperfinat eadbavekageoffes andacbrodgsotodsainThg one or

sent ipvention further .provi des a beverage as,
O L ga By BERE 2BV e HEr b0, © TRR® PRsEht SPapaRirgncycle,
cahspipinygi dhe stepshofl phs20ngoanl agheshaInddcant £higtgn
for dispensation_of a beverage conprising the steps
Eh¢ . carthidee ak uFPHY & PEvREIve yPufdblitetonenbesaid one or
SPEPHESERYge At i rofat el egp nd .
"3 second 3pén%€é%%?§$éhe%%%raﬁgﬁgéaf f#%ringgéﬁg g into
a ofreQEpeani ¢ guwherens; tie omaubactorde NDi @upd Usetétygef
.l nner. nenbers conprising.,at least a first type of
ll{l#}%élgnrg%%e}saﬁ%anrgeée%n%lw%%e ofC i et R nberPeEvE Ry 20
atd ff®05$ ng shape or configurations; 30 c. storing said

plurality of outer nmenbers and said inner nenbers; WO
200470652580 hCTHeB2004/@00eT6e: 1iquid beverage ingredients

are foamed to a ratio between 70 and 100%.

The one or more ligquid beverage ingredients may include
one or more of concentrated milk, coffee and cocoa solids.

The present invention further provides a beverage as
produced by the above methods.

The present invention also provides a method of
manufacturing a cartridge for dispensation of a beverage
comprising the steps of:

a. manufacturing a plurality of outer members comprising
at least a first type of outer member and a second
type of outer member having differing shape or
configurations;

b. manufacturing a plurality of inner members comprising
at least a first type of inner member and a second
type of inner member having differing shape or
configurations;

c. storing said plurality of outer members and said

inner members;
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8 d. selecting one of the first type of outer nenber

or the second type of outer nenber fromthe plurality
wobkoo4me8268 nenbers; e. selecting one of the fiPST/GBY@a/000276

of inner menber or 5 the sekond type of inner nenber

fromthe plurality of inner nmenbers; E. conjoining

the selected i nner nmenber to the selected outer

menber such the inner nmenber is within the outer

menber; 10 g. filling the outer nmenber with one or

nore beverage ingredients selected froma plurality

of Reverage .. di ent.s; [

TeBer U SR H T O1E F CRl (he ot o, e e oer oF

met hoct1of serwidct e of duespressntr i iventtilon plurality of

provi des an econom cal neans for producing cartridges

for tPEEH SPEAREEFon of one of a plurality of

bevggg?§%e?tfg§a@ﬁQQ@PU§$§’fif%ﬁ:Qﬁféé'@ﬁeihﬁeﬁa@éﬁyer or

e

asse romthe main conponents of the inner ,
nmenberthe heeoom@rtymearbef | inmer 2tetesier Beni Hee call eRplity of
and the lid. Different types of outer nenber, inner

menber THAEE | FEUA7 %S franuf act ured depending on  t he

bever agsn{ oo e efhe t e becth s pemsed. médabeveto the selected
differing types of inner nenber, outer nepber. and |jd

are iPeeeEHARGRABI TG %%tlﬁlﬁﬁ%ﬁvff‘%rﬂ%?rcla?t‘f’%gﬁé% ‘#ﬁ?

be 25 assepblet.ffom specific conmbinations of the.

stock ~conponents.  This results in a reduced nunber of

t ot @l. frbhjpopevhs ¢haer needben bethaewt aet unede wperigugde

affectin he flexibilit f the type of. ¢ j
That okibe  ERbLRREEreY Bt o tPRel Safieot B g
outer pegbes:sAYsbeadd used for dispensing filter

cof fee and espresso-style coffee, WD 2004/ 065258
PCThGRea4ingobhg cgter member with a 1lid to form the

cartridge.

The method of manufacture of the present invention
provides an economical means for producing cartridges for
the dispensation of one of a plurality of beverages.
Advantageously, the cartridge is easily assembled from the
main components of the inner member, the ocuter member, the
beverage ingredient and the 1lid. Different types of outer
member, inner member and 1id are manufactured depending on
the beverage ingredient to be dispensed. However, the
differing types of inner member, outer member and 1lid are
interchangeable so that individual cartridges may be
assembled from specific combinations of the stock
components. This results in a reduced number of total
components that need to be manufactured without affecting
the flexibility of the type of cartridges that can be
produced. For example, the same type of outer member may be

used for dispensing filter coffee and espresso-style coffee.
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The cost of manufacturing the range of beverage
cartridges is reduced by using interchangeabl e
woeomponesss. I n addition, the types of outer PEIGEBR004/000276
share substantially the sahe external shape and
configuration so that all 5 cartridges in the range
can be di spensed using the sane beverage preparation
machi ne. Optionally the nmethod further conprises in
step b. joining a filter nmenber to the first type
and/ or second type of inner nenber. 10 The first type
of ter 499] b f onta ast
andeérouﬁggbggepgnéfgﬁaﬁgéhgnégeo?g?ﬁg BF E@b@ g
cagee0adebype QEdQuéarbyenbéngnﬁythchangabbéefopmponents.

contai ning soluble or Liquid beverage 'n red
Ingpedifire, theTh¥PEPr SF Pyﬁéro?ewﬁﬁg ePuﬁ§§aBgla11Y
th8ULLA 'éng&nag Eh%bbngnﬁoééhf§§QrgEQéﬁdsBeEﬁé@gall

I ngredi ents an |l i ke. The second type of inner
canEnhégeBaynbEhsumaagbeCﬁorbefdﬂﬁéﬁnﬁgdr@ééﬂgaﬁ@egﬁéﬁﬁd
bever age |ng |ents agd the like and for entraining
CHPEFaPIFEY s 4P BEEBIES i n the 20 di spensed

beV@b@ﬂ@naIﬂ? EhbShe@ﬁédSeaaﬂdekypemptlseseunnsmb@rb
may conprise a frame having a filter dis

jotRargupohl &Ry WREPErnt] tB@rﬁﬁﬁéFaFYPFnPg%/PﬁesFFgﬁg type
f|§ %891%%@§g§t0 the selected type of outer nenber by
y using separate conponents for the inner
andThaténrsmemb@ESOWhp@hearmemhem velj benetisable for

assenh by a wel s _the nmnufacture f h
CoRSAOAE TRAA REmOLEHER) DOSPTHE CAPEPEAGh Eal Tho e
llﬂﬁt'Th%e@ecBBHStyﬁep@Etb@ﬁb@rhémbédvﬁﬁya@eowﬁlmﬁbﬂhefor

present cartridge where very small 3Q tol erances are
coggeilnabbe soilvdd et lee Bé@@#égéeV?éﬁgﬁaﬂﬁgrﬁﬁﬂﬁﬁﬁﬁ et
ll%8rtr|dge is defined by the interface between WO

04/ 065258 PCT/ GB2004/ 000276 10
The first type of inner member may be suitable for

beg

filtering roast and ground beverage ingredients and the
like. The second type of inner member may be suitable for
filtering roast and ground beverage ingredients and the like
and for entraining a plurality of air bubbles in the
dispensed beverage.

The first and second type of inner member may comprise
a frame having a filter disposed thereupon, and wherein a
peripheral rim of the frame is conjoined to the gselected
type of outer member by welding.

By using separate components for the inner and outer
members which are then conjoined on assembly by a welding
process the manufacture of each component and the assembly
of the cartridge can be optimised. This is particularly
advantageous in the present cartridge where very small
tolerances are desirable since the beverage flow path

through the cartridge is defined by the interface between



10

i5

20

25

30

t he outer nenber and the inner nenber. In addition the

conponents of the inner nenber and the outer nenber
woRy4/065268 easily be sterilised prior to assenbtT/Gr2@A/000276

they are separated. Once tihe conponents are wel ded

together a nunber 5 of small-apertured, tortuous

pat hways are created which cannot effectively be

sterilised using known nethods. The ability to

sterilise the conmponents is a particularly

advant ageous feature where the cartridges are used for

di spensi n airy-hba a wekde o e t
o SBESY BReRE o iPER RS JBUELOPERpeR Coar e o
coEPBneniisngf the iimnetr membetr and cheepurenberember may more

Advant ageously, the welding neth q avoi ds  the need
eapdlYgPge StEK lgtllsféfld SFERT 56Ph§§§\?5‘g’ Vnwglﬁél "hEer P6F° of
se%g§aE%B£r'@%%ewﬁh%hd@ﬂﬁon%%tseéggs%élﬁﬁdtﬁ%g@%?ﬁﬁagenumber

ngredients. 15 Preferably, the second type of inner
ofmembéil -epeprtiugesl, Meatsiclsr pprbdarisngre jcacased rgich

bever age, i C ans . caonprises aperture |
c r &33%}@1&%63& So&REST 18R iur?la'}éll g{glé) an%})el}?ﬁogits of B
ading tgarty isdae-1 1Ref emnablopmpohentet hed af watrtdcularly
conprises manufacturing 20 and storing a third type
adyntRgEC UTe FSEt UrEh @ heRier §hey 6ér6ffldﬁﬁ%e AL%e ri"%?f
. i € .f [ j l.ublye
e o e R b oy TR g pent
prowritdeer ac anpicks ¢ rEmEiddieu biutg seandes ety ®F cpneining

type of inner nenber. The fourth 25 of |
t%%erﬁﬁ?"%@rs&%@%%owegﬁ?ﬁengﬁ%gng qg]egolﬂs' Ve he

| wdieMerAgR tHagr edicantss tard kel lfde g1The i rkieyr faut h

type of inner menber nay conprise a skirt surrounding
adiesdielsetin the sKitericshms &iheg cartigsiee id@hyion be

RIS B AT S, s, on sssertly of 20

sel eateddriaylsy, afheowertomEendypre tof flommra ey idomprises
mégHgM13¥“%yégggiggoa?%gi!%%5% % @%EQ§QEQQ4Q8%1%F%E5%%
comprises an aperture in a beverage flow path between an
inlet and an outlet of the cartridge.

Preferably, the method further comprises manufacturing
and storing a third type of inner member. The third type of
inner member may be suitable for dispensing soluble beverage
ingredients and the like.

Preferably, the method further comprises manufacturing
and storing a fourth type of inner member. The fourth type
of inner member may be suitable for dispensing a liquid
beverage ingredients and the like.

The third or fourth type of inner member may comprise a
skirt surrounding an outlet, the skirt comprising an upper
extension having an upper rim which engages, on assembly of

the cartridge, a co-operating formation of the selected type

of outer member to form a snap-fit arrangement for
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conjoining the third or fourth type of inner nmenber to
the selected type of outer nmenber. The present

WO pooansizesr al so provides a cartridge system fBPCT/GB2004/000276
di spensing a plurality of beverages conprising: 5 a. a
plurality of outer nmenbers conprising at |east a
first type of outer nenber and a second type of outer
menber having differing shape or configurations; b. a
plurality of inner menbers conprising at |east a
first type of inner menber and a second type of inner

L0 - e i ng . differin ape_aqr configurations; c.
ca BIuraﬁ%fsﬂ%fE%éggrggefp%ﬁigdggﬁfs?%aﬁan &. Tgfsgade the
sedecltied typsealf bheeeatkmbdge; wherein each cartridge

conp&'ses an outer nenmher, an inner nmenber, one or
nor e "BEVEFEFENnPEEBRERCE 3hECaPTPEiPrE. aTREThEéseRt System

foBVaRkbeRsahg0aPpoUdes 9 ARt RRG2L Rl BBR E@giﬂg;
beverage conprising the Steps of: a” 1nserting a~first

bevePagéusatitlydgé cvheai memgerenecupriviagbeveiaget a
ingrediepts_jntq.-a heyverage, 20 _preparatio chi ne;

b. ogg?gpiggbgagg nggFa@%mBFEpSEgt oﬁeﬁﬁgﬁiggpFoo outer
passmanbagukausngedi BFethhgughabBecti E6hribavaEaBEs ;

C rtridge to dispense a first portion  of said
bekrefafeUF At bt¥ PEcEPREE| Bembsre comBEEFiRg atséesmd a

beVeE§9§tC§§béi99eiﬁ88%akgﬁﬂgr 91§ QrsQEBﬁdbE%ﬁéagﬁ inner
ingredients into the everage preparation nmachlne;
and dWembperhaviggt fef bevenggehppepar atonfiigacht henko

P35 TSNS NECLUTLLIL Qugl LB, second 20 bever age
bel.eaageea st Oohdel {@cept 364 E; t MO 2004065258
PCT/ GB2004/ 000276 12
wherein each cartridge comprises an outer member, an
inner member, one or more beverage ingredients and a
lid.
The present invention also provides a method of
preparing a beverage comprising the steps of:

a. inserting a first beverage cartridge containing
one or more beverage ingredients into a beverage
preparation machine;

b. operating said beverage preparation machine to
pass an aqueous medium through the first
beverage cartridge to dispense a first portion
of said beverage into a receptacle;

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

d. operating the beverage preparation machine to
pass an aqueous medium through the second
beverage cartridge to dispense a second portion

of said beverage into the receptacle;
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characterised in that one of the first or second
beverage cartridges contains a |liquid dairy-based

WO ngreeizent . By using two or nore cartridges tBPCPGBPEHD00276
a beverage a 5 large varidgey of beverage can be
produced by the sane beverage preparati on machine. In
addition, each cartridge can be optim sed for
di spensing particul ar beverage ingredients. In
particular, the ability to dispense liquid
dai ry-based ingredients allows for the formation of 10

bever.ages havi ng. an t hent j t

f eel Ch%ﬂ:it%%e%lasvegd plrré\%%%)‘%:sl ?/III% n+€0§%% nfjg%%weé’%ﬁ%
b £k t & Bhgrel ddpas efbistysiedsa siitduiad dderpseasdda
_Sseparate steamwand to froth bulk quantities of mlKk.
ingeedteRent nethod provides a reliable and easy to

Operﬁée%$¥§§e@%écgrf&5f@r@bé%%&ﬂé@sbﬁy PESSre a beverage a
era

Pr ef y, one of the first or Second beverage
laege rvalgest ¢ ont dpereeage negpeddenpré@icedrivy ngha Hreded

ortion of a beverage. .Preferably . et h u -
e e
cHRAIBE | %@@irﬂﬁé@d efbNSEl épagsihe psecomdl beviesegeage
_cartridge. In one enbodi ment, the beverage_ in redleft L4
l¢?¢¢@ée$¢$stInd@a%%%%%Ha%ev%?%g%bk%}?YiH%ed+§ oA - taut
i r £ SPbEEE "Bt mat hén of
d%@%%?é%%g?ng$%%§§%?ﬁ?% %Eg£?§r£§ or %5 second beverage
beastagegehasiheadn basegeniebae lackhnotaete ané mpever fgel

ingredient in the first. or. second beverage. cartri :
i L5 o) BECBI PRRLY v bl BRES PrererLhl o PR heaRgeridae
pREYET 396t LMY 8GERNE s | Sh@ uSONSENAT aépsrdeer yrbasedand to
product. Advantageously, the 30 concentrated

f dailn yobhk eduprbtittes | of cohtlent FAe el #FHUF dUaF RRA provides a
-ELEFLEYg Ay SRRSSRbERE g auhoeat okethg! kO
beverages.

Preferably, one of the first or second beverage
cartridges contains an ingredient for forming a brewed
portion of a beverage.

Preferably, the method further comprises the step of
removing the first beverage cartridge before inserting the
second beverage cartridge.

In one embodiment, the beverage ingredient in the first
or second beverage cartridge is roast and ground coffee. In
another embodiment, the beverage ingredient in the first or
second beverage cartridge is leaf-based tea. In another, the
beverage ingredient in the first or second beverage
cartridge is a liquid coffee ingredient.

Preferably, the ligquid beverage ingredient is a
concentrated dairy-based product. Advantageously, the
concentrated dairy-based product is concentrated liquid

milk. Preferably, the concentrated liquid milk contains
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between 25 and 40%total solids. Mre preferably, the
concentrated liquid mlk contains 30%total solids. In
wa@daunssesg preferably, the concentrated |iqui dpar/GB2004/000276
contains between 0.1 and 12%fat. 5 Preferably, the
met hod further conprises the step of foamng the one
or nore liquid dairy-based ingredients during
di spensati on. The present invention also provides a
beverage preparation system conprising a beverage
preparati on machine 10 having nmeans for receiving a
range qf. beverage .cart.ri an a [ n
oL Sl L TP S0gH Sad  Bou S ey st ddds. e
cdridestt ey agencial tntiildgecennrtiainiitg toalorsainds. In

beverage ingredients for preparin first, ., partion of_ .
Skt Bov STEET A o 6 SRIBEGRIGE didi g s comtains
b UL Y NY QNE Ofe NEYe beverage ingredients for

preparing a second portion of said beverage,
charmctferiaelds i thchatetdmsl fofruteyr fdomriGesdédwnsetep of

bever age cartridges cont.ains, a,l.i qui Ly Ras
fqamyriti & ?/flri‘o%eeriu %lelrdstdc?ol(ﬂ/tu r?%seg@ ]tr%‘éf;e t eltraériln1ts

dureidld rdidgeenasc icd0. used herein is neant any package,
contai ner, sachet or receptacle which contains one or
mor ETHSe\RFQRRNG N eIttty 2 4SP e \idfiter® RS aR.

1 {4 L Ghg SeMavdid 4194 e .machine
prl%garga}{ C%Ilil %&@t@%ﬁ%&gﬁ [ nvee;'ht iagjn c%?t%i ns lone. H(I)EF
hab mpmedngui ol bewssagend rgredientst heveraae forritigdges

formation. of a beverage product. The ver age oduct
AT IGRAS iR W%,arg O U gcgk}r% co%ajt(g or
bl - bases; aheyerage +4C | vididithde |dardmidde containing

followi ng description the ternms "upper" and 30 _,
onrte gyiertozg PRI 3%e eMIrsdiontse IReEIP IS ibef 1

T
containing one or more beverage ingredients for preparing a
second portion of said beverage, characterised in that one
of the first or second beverage cartridges contains a liquid
dairy-based ingredient.

It will be understood that by the term “cartridge” as
used herein is meant any package, container, sachet or
receptacle which contains one or more beverage ingredients
in the manner described. The cartridge may be rigid, semi-
rigid or flexible.

The cartridge of the present invention contains one or
more liquid 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.

In the following description the terms “upper” and
vlower” and equivalents will be used to describe the

relational positioning of features of the invention. The
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ternms "upper" and "lower" and equival ents shoul d be
understood to refer to the cartridge (or other
w@otposests) in its normal orientation for i NBET/GB20V4/000276

into a beverage preparatiam machi ne and subsequent

di spensing as shown, for 5 exanple, in Figure 4. In
particul ar, "upper" and "lower" refer, respectively,

to relative positions nearer or further froma top
surface 11 of the cartridge. In addition, the terns
"inner" and "outer" and equivalents will be used to

rddeReni g d.he arr%axti&&@}" oS tdpning ofc d eatdies f the
10 1 nventi on. e terns "Inner” and "outer" and

urgtprstalehtts =hirl & dehmdenstuotyd ol gefarhan celranats)

. positions in the cartridge (.or, other conponent

Do, St IR b IS o PR

pi¥pd R o %hasc R dihe satdddudge Bidmnoieras shown, for
conmponent). 15 Enbodi ments of the present invention ,

ex@nalerovi b 1gHEEe r4 bed R BANEY W2 lox arRE NI 3R Wik FveT

reng ! ACCOMNANW ; I NGhs ML furth
r%?%ﬁr?%ﬁ?%éﬁﬁ%%%%%g%?iong¥h§%5 é%¥C) é% out er né%béﬁr =
f1odm fd risdp and-Beoondl entb adigrerdtrs wifdarar t rindgedd20ion, the

Figure 2 is a cross-sectional drawi.ng of a detail of
By dmrme%rﬁfé FTHFFGUrE . SHOW Hy AP i“ﬁyag]r diy veed o
ddideted hLWhd el i Gad 1 exdensi ind-i QU feak dSed of the
_cross-sectional drawing of a detail of the outer
innstdond  Flireeans hoWiney a aidt oW @R epysvalents

e&lsc?emceal_ﬁ/rgié/rlseé% am @eof/e% cho t&ela%\?é Qc!@:{@le%né)fin the

igure 1, FHgure 5 is a perspective view'romabove of
cdierialgeer (ormertiesr cformpanarecd) ibeiany | nwesgerkively, nearer

orientation; Figure 6 is a plan view fro gggve of tﬁ%
oS HTIGion 30 AN FrGE TR D Bo bethag e cartridge 1
(BCU B0 Q0026 ) 15 Figure 7 is a cross-sectiona

rawi ng of an i nner
Embodiments of the present invention will now be

described, by way of example only, with reference to the
accompanying drawings, in which:

Figure 1 is cross-sectional drawing of an outer member
of first and second embodiments of cartridge;

Figure 2 is a cross-sectional drawing of a detail of
the outer member of Figure 1 showing an inwardly directed
cylindrical extension;

Figure 3 is a cross-sectional drawing of a detail of
the outer member of Figure 1 showing a slot;

Figure 4 is a perspective view from above of the outer
member of Figure 1;

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

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

of Figure 1;
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menber of the first enbodi nent of cartridge; Figure 8
is a perspective view fromabove of the inner nenber
wobookiogizse 7; 5 Figure 9 is a perspective vi ew€T/GBR004/000276
above of the inner nmenber 18f Figure 7 in an inverted
orientation; Figure 10 is a plan view from above of
the inner nmenber of Figure 7; Figure 11 is a
cross-sectional drawing of the first 10 enbodi nent of
cartridge in an assenbled condition; Figure 12 is a
cross-sectional drawi ng of an inner nenber of the
secgnd errboZdi.msnt of cartritd%e; Fid%ure 13 ifs a .
cr oS¢9EEE i'onsl SdFARSTY 56 T 8 alt 28 %t e ihhe R er
me¥yERe L Ol hel GURetl2n3eMiiee raB fapekttigge}S Figure 14
is a perspective view from above of the inner nenber,
of Fiigwre B2isFipgpeaspeatdve péespdeory ebpvewdst ¢ie inner
me%%\ieog-f EHE{%E nner menber of Figure 12 in an inverted
orientatiom; F gure 16 is another cross-sectional
dr amiogref ot He &2@crmuperctiwerbericof fFoguedol?; dE dgiree inner
1i isr?% cr.oss-sectional .drawing of .another detail of
m Y e 1 Ser off BRgdre St SEhOFRG AN 1Y inl et ;
Fi gurigul@ 19 3 CrHO$I=3LekilcnNFrotf AWRe off ke SeeeAd member
25 enbodi ment of cartridge in an assenbl ed condition;

ofFifgiee19ii s cross-sectional draw ng of an outer
e r f .thi.;rd_a faourt i rtri X
m oo 10 55 A et AL S e
entduel iGieiner ofeber: rdiddgel dur enl @ sskabileg awndiwarcd ;y
directed 30 cylindrical extensign;. WD 2004/065258
PCTFGEPE64600276 CHOSH §HCE 191 IXayiag AfeR™F roOWST

meARRMe ¥ thide RWela MBIRRIi me? Birdwheti9dge;

Figure 13 is a cross-sectional drawing of a detail of
the inner member of Figure 12 showing an aperture;

Figure 14 is a perspective view from above of the inner
member of Figure 12;

Figure 15 is a perspective view from above of the inner
member of Figure 12 in an inverted orientation;

Figure 16 isg another cross-sectional drawing of the
inner member of Figure 12;

Figure 17 is a cross-gectional drawing of another
detail of the inner member of Figure 12 showing an air
inlet;

Figure 18 is a cross-sectional drawing of the second
embodiment of cartridge in an assembled condition;

Figure 19 is cross-sectional drawing of an outer member
of third and fourth embodiments of cartridge;

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

cylindrical extension;
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Figure 22 is a perspective view from above of the

outer nenber of Figure 19; 5 Figure 23 is a
w@eope2ss ve vi ew from above of the outer nenPer/GaRo04/000276

Figure 19 in an inverted onpentation; Figure 24 is a

cross-sectional drawing of an inner nenber of the

third enbodi nent of cartridge; Figure 25 is a plan

vi ew from above of -the inner nmenber 10 of Figure 24;

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

t he i nner nenber of Figure 24 show ng an in-turned

upper, rim_ Figure 27 is a perspective view from above

of EHEULSnEL 1¥5anedeer VérrEilgere 228VerLiulrd euteTy member
ofP&SREE! hwe view from above of the inner nenmber of

Figure 24 in an inverted orientation; Figure 29 is a

cr ofsomeEt i28nalks dr aemsgectt itviee villeiwr droenbddivieetf ¢fhe outer
megr?)rtri%g in an ssenbl ed condition; 20 Figure 30 is a

5&s  dectPONal “drawi ng of an inner menber of the

f ourtibpgrbedi Tent gk repiEldtidee vaegoradiony abdvel RE the outer

present invention; Figure 31 is a plan view from above
megbosthefi AielrRerfedn @ AIYGrE B0 0risntpddrei32 is a

per ive visew fr h f e 4 Eher

Fi gguf‘rlgﬁl?@ %éi é%rg ggrg;ls% %\é%gggﬁlegt id\%%\%&lgw fro?nlra élveéf
mepbetrhefi nher thiedb embofld iFegir @ £3@aim radgenver t ed

orientation; Figure_34 is a 0oss-sectional_.draw ng of
¢ he TGN 2536 SaRbbd e SO TERRL FERYE O diasdivt] SipTioer
o fC e diulreons ;WO 2004/ 065258 PCT/ GB2004/ 000276 17 Figure

5 is a front perspective view of a beverage ,

pr e faiSakrieo R SmeShien € Togs -gee biiioria 1t Weapiagepf a detail of

th't ”‘é%%%:ﬁ I‘Z’nﬁénb%'fzg Wee p8ulrd 34 R iRE SR YW Hper
rim;

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

Figure 28 is a perspective view from above of the inner
member of Figure 24 in an inverted orientation;

Figure 29 is a crosgs-sectional drawing of the third
embodiment of cartridge in an assembled condition;

Figure 30 is a cross-sectional drawing of an inner
member of the fourth embodiment of cartridge according to
the present invention;

Figure 31 is a plan view from above of the inner member
of Figure 30;

Figure 32 is a perspective view from above of the inner
member of Figure 30;

Figure 33 ig 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;
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Figure 35 with a cartridge head in an open position; 5
Figure 37 is a rear perspective view of the machi ne of
woogunes236 with some parts omtted for claritypPCFHGB008/000276

38 is another rear perspectifve view of the machine of
Figure 35 with sonme parts omtted for clarity; Figure

39 is a perspective view of the cartridge head 10 of

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

partg; 9m-Lt r Lty H g 6y Ay | SF 8 beverage
crosé%gg%%i%%a{gv?eﬁ%%éﬁt %F%éﬁtridge head in a?vé .
prépsedt posi haoninéi fur eud witla thespresent oharent vwn/
of the cartridge head in an open, position; Fi.gur -
i s aF%%Iﬁ’é?m%?cg? a?oglfo%if RRERRcht he \6%8"92%15 |%%rrga§§?ne of
r F@s €344 eRda 4dbref 8356 Nesad | On | ay odiben ofoéitSénand
second code recognition neans for the nmachjine of _
Fi guFeg@5e 3Fi JBre BSAT sPRr pPaft v Rw bYW 20 bevRF agecine of
P0G BT £5801 el DYADLON: GOURIL LAY 8r DA £0Mgy, 25 Fi gure
a s a graph or concentration vs. operatihg cycle
ti meridriger 88 46b asohgr apbaofpéospabilve yvigyw of the

rati le tinme; d Fi 46¢C | h of .
mEERERF af hr BL9STS oper Ut RGEORD RYETR TThRCSHpror CIarity;
200440652583 PCT4 GB20044000276e +BehSosheme tar£i9858 head

11, the cartridge 1 generally conprises an outer
ofretibermachanei aheFigended 5 3vabld 80Me apRAbE cOBLLIRE ToT
Cgu%gg menber 2, inner nenber 3 and |lam nate 5 are

Semied to formthe cartridge 1 which has an
Figure 40 is another perspective view of the cartridge

head of the machine of Figure 35 with some parts omitted for
clarity;

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

Figure 42 is a cross-sectional view of the cartridge
head in an open position;

Figure 43 is a schematic layout of the machine of
Figure 35;

Figure 44a and 44b are schematic layouts of first and
second code recognition means for the machine of Figure 35;

Figure 45 is a plan view of a beverage of the present
invention comprising a barcode;

Figure 46a is a graph of concentration vs. operating
cycle time;

Figure 46b is a graph of foamability vs. operating
cycle time; and

Figure 46c is a graph of temperature vs. operating

cycle time.
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5 interior 120 for containing one or nore beverage

ingredients, an inlet 121, an outlet 122 and a
wheoaness fl ow path linking the inlet 121 to POEGB2004/000276

outlet 122 and which passd8 through the interior 120.

The inlet 121 and outlet 122 are initially sealed by

the lamnate 5 and are opened in 10 use by piercing or

cutting of the lamnate 5. The beverage flow path is

defined by spatial inter-rel ationships between the

outer nenber 2, inner nmenber 3 and Ianinate 5 as

dis d be|OMI (Iher ent t
[ ncI OWIh Hhe Th T 1&9’% as %@fj{ IQ‘{@A ﬁafpg%
ccmﬂﬂlé& des i thed ménb_béntlri hetn bmrnmr etfibhast3 vasrdion

of cartridge 1 which will be descri bed .for background
1R FR S § STBHGHE TR THRARL 1 LE. efpieet 1 g Tainace

5 VOIS O Ol i he @@fféfm@ﬂé dSriparddeul &vﬂlycmeﬁagr@d

for use in dispensing filtered products such as roast
iranel 26 grpuntocofdrea prineadng e TOVRVRIVETFIS

version of the rtr e e F1
TR T TP beout 5 bbbt T h o Tt B bty Sreage o
pa@sh chogel ag echeofhiper 12R, to Svieet@mel st T22 diadi syhich
flavourings, alcoholic beverages, = flavour

P3FLES ?hﬁ%@%h %ﬁ%a%%%%rl%%u%% antheless ¢§512g%a%g Fahtet
Car% guéga t@f oyer pdhi shepes odndhgre opened in

ener al y circular or disc-shaped with
uséebyd@ﬁef¢fmgoérth@ttamgr@ﬂg@ha behigase ghi f Teanpeyerage

reater than jor_axis
£ %Wd@%%hth% %%#%?%Qg?gt%%aé% +n%%nberf%£13%§§nps between
Lk O €edt - mdyBe£ab| yihher oxafiet 30atd an®ubnané §hes
outer nmenber 2 is 74.5 nm 6nm and the WO 2004/ 065258
drﬁmm@omb@@m@thqg SVEPRRETFR| FRY PRLiGRAM Bnite Lncluded

al£¥t£b§%% ; 2?u§%/éQT%effiEéfd9e AsWEN1 be described

ssenb?ed outer nenber 2 generally
feppEtr seslawbow - shaped shell 10 having a curved

sl o el 435 8,0LpoSd L OPadL © BN, PR IOKL Sk sbea
for background purposes is shown in Figures 1 to 11. The
first version of the cartridge 1 is particularly designed
for use in dispensing filtered products such as roast and
ground coffee or leaf tea. However, this version of the
cartridge 1 and the other versions described below may be
used with other products such as chocolate, coffee, tea,
sweeteners, cordials, flavourings, alcoholic beverages,
flavoured milk, fruit juices, squashes, sauces and desserts.

As can be seen from Figure 5, the overall shape of the

cartridge 1 is generally circular or disc-shaped with the
diameter of the cartridge 1 being significantly greater than
its height. A major axis X passes through the centre of the
outer member as shown in Figure 1. Typically the overall

diameter of the outer member 2 is 74.5 mm +6mm and the
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smaller at the top 11 conpared to the dianeter at the
bottom 12, resulting froma flaring of the annul ar
wod/0dRsas one traverses fromthe cl osed toprPdl/GB004/000276

t he open bottom 12. The anfular wall 13 and cl osed
bottom 11 together define a 10 receptacl e having an
interior 34. A hollowinwardly directed cylindrica
extension 18 is provided in the closed top 11 centred

on the mpjor axis X. As nore clearly shown in Figure

2, the cylindrical extension 18 conprises a stepped

oR0f11 endayiingi & i 1 §tmm SEGRN ééliﬁltflge PR51ANSo A % he
20 and 21.” The first portion I9 is rig circul ar

gt 1 Fire chlwhalhea%%@obubecmxs i . 200k si«?fQﬂst o- coni cal
'” shape, and 'rﬁemkﬁ""arﬁ“ L aRer Rd. Exelfr@é <FJai° aped
rig i ose

I'S ano Clr urfar C

sl@éil byo &1a-\l-m@rafca@:ev§d arihel £t aveter1df 4 h@lé$d§d§ttop 11
second and third 20 portion 19, 20 and 21
A e PRI P e r bas eBe THPTHRT (He CRF AiateF BEkee 2 is

srﬁé’iié‘fjré@a{hgxé SiPne&%Qﬁ&i 845 6Sh&S3 Pdifer &£ aé(tfertsl@é bottom

fromthe top 11 to th osed | ower face 31 of
12yl resirlichlg eftensa ohld8inA cg@rtém@l dnynport zemt bl 13 as one

shoulder _32 is forned on th ri cal en3| n 18
G RSl C R R ab g T e A
a9 140 Nga 20 mdaxza.cms@cmtwww mtﬁﬁgbi@eﬁh@@fﬂ% 33

is forned in the outer nmenber 2 towards the bottom

rqeeptael @ Rl EY yan ekt g Shoul der 33 forms a
secng§5 d%?'in&érég% f%ctgﬁt IIE?EHE%&aéxM@ﬁéléﬁ %8 is

so as to ine an ar trac ormng a nman
pﬁcﬁvb@édveam ttlln@ sb@mxﬂia’mqpv\m | et madl ¢hethamajar awls X.

13. The q@%6 pass s around the 20 4/06 258

%dﬁ?@% wBOLR | FtFi e rence of ¥ het E%%? SXtension

18EAhRbr Zeed\ SCEESSHOH ﬁi@ﬁﬁléﬁqa@i&% prJ’!’é;@,edsé@oxﬁ@eand

annular wall 13 l'evel wth the manifold 16 to groyide‘
tloybed aprel-t 1 e dl Londniedt 2 bn Bea wekrst Heor b f b9 dig eright

cf‘r”&\ti %Y”Jgeﬁ(‘[iﬁ{cé%fot Sh%fe &%c?r 5@6‘1’&5 Zo £8 Eré@@éém

Re Vertical "sITts
conlcal in shape and is 1nward1y tapered. The thlrd portion

21 is another right circular cylinder and is closed off by a
lower face 31. The diameter of the first, second and third
portion 19, 20 and 21 incrementally decreases such that the
diameter of the cylindrical extension 18 decreases as one
traverses from the top 11 to the closed lower face 31 of the
cylindrical extension 18. A generally horizontal shoulder
32 is formed on the cylindrical extension 18 at the junction
between the second and third portions 20 and 21.

An outwardly extending shoulder 33 is formed in the
outer member 2 towards the bottom 12. The outwardly
extending shoulder 33 forms a secondary wall 15 co-axial
with the annular wall 13 so as to define an annular track
forming a manifold 16 between the secondary wall 15 and the

annular wall 13. The manifold 16 passes around the
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the annular wall 13. Between 20 and 40 slots are
provided. |In the enbodi nent shown thirty-seven slots
wa Zooanes2ps ovi ded general |y equi - spaced ar oundrttyeB2004/000276
circunference of the manifabd 16. The slots 17 are
preferably between 1.4 and 1.8 10 mmin | ength.
Typically the length of each slot is 1.6 nm
representing 10% of the overall height of the outer
menber 2. The width of each slot is between 0.25 and
O 35 nn1 Typically, the width of each slot is 0.3 nm

slots 17 is sufficjentl nar
TSV 1 Orhs (S ee R o & ot Tof B H88s 17
atd ep e @e@hi n!l@étz!&%m fd1h 163 eid-her wﬂ&&ﬂ'tf‘]ﬁle manifold
storage or in use. An inlet chanber 26 is forned in

14 hieo m@ﬂd\%rﬂm gt liqkd p@mrmmcya’folror@ hesoygen the
2 d Aar?é’ 'Mﬁﬂ_ri&@ér% £ OlT R8I0 ag
C ear é% nes %e

omn in"Figure inl'ét
stanﬁ@mémnﬂw@mm$u7mmmhsewmﬁuﬂm%&msin

26 fro t he terior_34 of the outer nggger 2. The
ERY 1 PHAH e Vet 1127 MREEETE st PRippEt e TR Epvided.

Ith ScROT SHRSh Pineéh | Ssp e pendi Culadn to dthe 1) HFe agffévzﬁed
and an open |ower end 29 co-planar with the bottom 12

geriethel ¥ @it wrareharund hahe matcwhmrircef the

h f |d
mEERR P ot oK D S el S et Sl B 1.

mrf Ol Isdr@dtch Mepydiecdlsd tife Taigilichteadletyleen idel.6 mm
mani fold 16 and the inlet chanber 26. 30 A | ower end
TR IR RN U ;P%xqfé%oqvf@r%lrﬂo&r%ﬂéfhtssoﬁ sth%rw'r%rednember

2 Wit gk Qut wer dl et endi ng fdanas, %ﬁwa&tﬁe&tf@
2004/ 065258 PCT/GBZOO4/000276 21 perpendicularly t

Txnmpaﬁﬁxw ﬁb@swﬁdtﬁ}qﬁcﬁﬂ¢h/QﬂﬂglﬁhaﬁgéSSEH Hﬁgaaﬁmﬂ@hhof
esot elt & e ortion of the fvaqfq h?é%% ra
SIS T TorTH e N e 4yt Sk FE T o eRbEr a0

‘:Lr?glf'@jllélﬁ:sl’l@adssﬂ{g? e eh 24hdis IHyided addEsId 16 either
upturned 5 rim25 to inprove grip.

during storage or in use.

An inlet chamber 26 is formed in the outer member 2 at

the periphery of the outer member 2. A cylindrical wall 27

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

defines the inlet chamber 26 within, and partitions the
inlet chamber 26 from, the interior 34 of the outer member

2. The cylindrical wall 27 has a closed upper face 28 which

is formed on a plane perpendicular to the major axis X and

an open lower end 29 co-planar with the bottom 12 of the
outer member 2. The inlet chamber 26 communicates with the

manifold 16 via two slots 30 as shown in Figure 1.

Alternatively, between one and four slots may be used to

communicate between the manifold 16 and the inlet chamber

26.

A lower end of the outwardly extending shoulder 33 is

provided with an outwardly extending flange 35 which extends
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The outer nenber 2 is forned as a single integra

pi ece from high density pol yet hyl ene, pol ypropyl ene,
w@olgstszsene, pol yester, or a | am nate of twoPOT/GBRE0G/000276

of these materials. A suitable polypropylene is the

range of polynmers available 10 from DSM UK Li m ted

(Redditch, United Kingdonm). The outer nenber may be

opaque, transparent or translucent. The manufacturing

process may be injection noulding. The inner nenber 3

as shown in Figures 7 to 10, conprises an annul ar

frame, 41 and a do mardl extend
o S T RO R P o SRR A il Mmoo
haCEh 4 e ddmess Werﬁ zaSaIﬁiwowmn pFupgmtaoh A5 estflange
shown in Figure 8, the annular frane ri ses an
B%mserenlaﬁmd iRl FATT indiPHHE 52 [0 ﬂé&%oﬁ% outer member
u} k?’é) %13:1 aﬁqLea kes, 535 The el witdh 5 ioturned

egra xtends fron1the cylindrica
rﬁmnnfhxﬁmmm&dqqagrxm apertures 55 are forned in the

annul ar franme 41 between the di al

filtere @4@%%%@%%‘6%#% hlg ra{?]%}%laasf a fs%a 41 % ra]f oplece
ELQY %ggﬂ@ edéﬂéiﬂﬁtp&lry@ﬂwéﬂés BoLyphitspy fard ferpwlsystyrene ,

preferably made froma material wth a %gﬁi}é 1
patyesirh, $0ra ekamtaa Horkwoveh 14T & ??%W%?ema S-

po'iétasbfe pAISIP S Ao il iy b Hopsd RSl del Pable

ul osi c naterlal such as a
f:@@hIMr@smc Liwd esd al Reddrr ¢1s) n@mmmmh bFles . cuter

The woven paper fibres may be ed with fibr f

m%m@9§r@¢w|%ﬁmpp%&P%o|55@?@%5%%ﬁ%r?ﬂe %ﬁcent “Fne
HGRIPOKAL 1 ofoh heselPlesti c

m%%%%%%ggtﬁﬁgt%?%ﬁiﬁcelI%I03|6Qﬂ%%er?al WO 2004/065258

Pd/ﬂaaommeﬁoze?@ezﬁ r@ﬁd@n@wm hin Bl 9uresi ¢ watefi al

heat ;- seal abl e, I ,
CUBRE £ R T %pﬂ% erla aﬁé Q@d %6@?@at%%a ﬁgtgﬁdlng
cPNShOFriPEESEWIRe 5040 hat mij@ﬁnabfsskapﬁﬂse$othheugh the

annul ar frane 41 in this @s in the,7
CeRBES- @Ec't?h%n%ﬂln%?off“?%e’éﬁ p’rl@u% oW ONpiGurd®y.

As best shown in Figure 8, the annular frame 41
comprises an outer rim 51 and an inner hub 52 joined by ten
equi-spaced radial spokes 53. The inner hub 52 is integral
with and extends from the cylindrical funnel 40. Filtration
apertures 55 are formed in the annular frame 41 between the
radial spokes 53. A filter 4 is disposed on the annular
frame 41 so as to cover the filtration apertures 55. The
filter is preferably made from a material with a high wet
strength, for example a non-woven fibre material of
polyester. Other materials which may be used include a
water-impermeable cellulosic material, such as a cellulosic
material comprising woven paper fibres. The woven paper
fibres may be admixed with fibres of polypropylene,
polyvinyl chloride and/or polyethylene. The incorporation

of these plastic materials into the cellulosic material
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the inner hub 52 is located at a | ower position than

the outer rimb51, resulting in the annular franme 41
whanies288 sl opi ng | ower profile. The upper supP€BGB2@/000276

each spoke 53 is provided wth an 10 upstandi ng web

54 whi ch divides a void space above the annular frane

41 into a plurality of passages 57. Each passage 57

i s bounded on either side by a web 54 and on a | ower

face by the filter 4. The passages 57 extend fromthe

outer rim51 downwardly towards, and open into, the 15

cyl indrical funnel .40 _at openi ngs .56 f| .
T R (S TGS TR s s T g e 4
mapilelo 4 coiaE bRl Wildle o Znatsarrirdundiingh airs

i nner di scharge spout 43. The outer tube 42 forns thgl a
achdtveatiast Wf hant GRd/RE IREASTHfaIC 4RatTHe fpn be seale

cdlliSEhas o8 SpOUL 43 145 1501 nathd qidpie outer tube 42 at

an upper end of the discharge spout 43 by nmeans of an
annuiarshdvranige e Ches o settarqgen s powf 43 cohprigese 7,

inlet 4 . whi.ch i.cat i
SRl i IR 55 T P S en s S AR A Ut et
odler® +0NET1 enebdurough while Zhidieaprepaied baverage a

is discharged into a cup or other receptacle. The
slhisigmarigavepRito Bl & onpri ses a frusto- conical portion

48 afhear],loétpééﬁrg i and,a c—[céyéﬂ %5@'53‘(’0_% | O A @twfth an

| ower en I ndrical portion 58 nmay ‘have a
uss i agid i da@apesb schvitthett divindes cwsveohespisce hebowt | Bte

44. 30 The f t o- i cal L 48 hel t h |
SRR RGE PO (HE D SIEE 57 Aot ROTEIER Lhe oUtTar
pdds 3 d hopt 3 d nolieh ey V1 20044 65208 RGT/ L3R4 4 D002T Gon a

23 turbulence to the beverage. An upper surface of the
ldwarstrce doy e pbrlten 48 | BnreasRIEsi 2 h $epnd from the

o PR S BERS AT oUOF S0, sy e nce
cflefhdel edmnhetse PG dthessheingenss Thef Lpproedges Ofiner
e£g¥25%%§ggtogwgﬁg162526%4.

The cylindrical funnel 40 comprises an outer tube 42
surrounding an inner discharge spout 43. The outer tube 42
forms the exterior of the cylindrical funnel 40. The
discharge spout 43 is joined to the outer tube 42 -at an
upper end of the discharge spout 43 by means of an annular
flange 47. The discharge spout 43 comprises an inlet 45 at
an upper end which communicates with the openings 56 of the
passages 57 and an outlet 44 at a lower end through which
the prepared beverage is discharged into a cup or other
receptacle. The discharge spout 43 comprises a frusto-
conical portion 48 at an upper end and a cylindrical portion
58 at a lower end. The cylindrical portion 58 may have a
slight taper such that it narrows towards the outlet 44.

The frusto-conical portion 48 helps to channel beverage from

the passages 57 down towards the outlet 44 without inducing
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| evel with one another and perpendicular to the major
axis X. The inner nenber 3 nay be forned as a single
WO nd0a@ss8 pi ece from pol ypropyl ene or a sini | B€T/GB2004/000276

material as described 10 above and by injection

nmoul ding in the sane manner as the outer nenber 2.
Alternatively, the inner nmenber 3 and/or the outer

menber 2 nay be nmade from a bi odegradabl e pol yner

Exanpl es of suitable materials include degradable

pol yet hyl ene (for 15 exanple, SPITEK supplied by

cS¥ERheRYERY Bor eha d Uni-t ed Ki.ngdo
b|odegragag%ekggnsggggﬁggnldgﬁ FE%% e%grfﬁg @iKgﬂﬁg%kuSto"
CQGPPEﬂeQOWﬁmﬁBOM vaﬁdedewﬁah) fouﬁolsytpba@tl febs 49

gil M nnesota, USA),

%Par@ﬁgsg ed™ gngnEP§ C&§FP@¢6§§“8@rP§a?b§e§Y hadppcal

fﬂﬁhéme@blde@heTgﬁpbégkn§E§s54bsdégiﬂgdcﬁéﬂﬂéﬁgo
| ayers, a first |ayer al um nium and a secong | ayer

tBFr6§§FW9@pypEbﬁyPEper ¢ﬁgesabﬁntheuaupayet ebbetpeane
Op thickness ast 0 Iene
lggggr@?ghbegmeen EHSESa%ndpﬁrB%% Eg h%g gr axis

Xln one enbodi nent the alunlnlunllayer is 0.06 nm and

t he ﬁgl Erog l ene |l ayer is 0.025 nmmthick. This
| ani hat et 8 %aW?WE%FaFIWaﬁd?%nf%ﬁ@%@saﬁsalFlﬂgéealhtgﬂral

PiﬁééSfﬁ@ﬁep59Y§HébYﬂQngu5£nQ §ﬁ@ff9£yma€§rfaie§%|éeégrlbed

| am nate 5 may be pre-cut to correct size
a%%ﬁ%ea%ﬁdeOlEmﬁséq0@nm¢yldla@sinrth@ $ame heaassends yrhe
% g% -t production |ine wthout undergoing
I stor on 'nsequently, WO 2004/ 065258

PCT/KBQ@&MW}G 2de tHiendAMdiater 5 | SndASE 1Mk AihYer
|l suited to welding. Oher |amnate materials nmay

et THEI }a‘ﬁl‘ﬁ@dfPEﬁ%’WLﬁnkPﬂQﬁﬁwda@E EVGHRP; Bxamples
Pl PR S A S T o
e}ﬂﬁf@k@x t 3P HEEK 1Swmyl:l:mi db}O%}dnﬂﬁ}Or&y rEmgr dreimeseta ki gi d
Borehamwood, United Kingdom), biodegradable polyester amide
(for example, BAK 1095 supplied by Symphony Environmental),
poly lactic acids (PLA supplied by Cargil, Minnesota, usa) ,
starch-based polymers, cellulose derivatives and
polypeptides.

The laminate 5 is formed from two layers, a first layer
of aluminium and a second layer of cast polypropylene. The
aluminium layer is between 0.02 and 0.07 mm in thickness.
The cast polypropylene layer is between 0.025 and 0.065 mm
in thickness. In one embodiment the aluminium layer is 0.06
mm and the polypropylene layer is 0.025 mm thick. This
laminate is particularly advantageous as it has a high
resistance 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. Consequently,
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lid instead of a flexible am nate. Assenbly of the
cartridge 1 involves the followng steps: a) the

wo nognesmesrber 3 is inserted into the outer 10P@EGB2I04/000276

2; b) the filter 4 is cut ©2é shape and placed onto the
i nner nmenber 3 so to be received over the cylindrica
funnel 40 and cone to rest against the annular frane
41; 15 c) the inner menber 3, outer nenber 2 and
filter 4 are joined by ultrasonic welding; d) the
cartridge 1 is filled wwth one or nore beverage

thagledieats; se)st parkaginat-e 5wé§13Eﬁh¥€Q t6 Lhegey erOther
nenber 2. 20 These steps MAy. di scussed in grea
18@P§FFeb@PBﬁFla#ﬁeméMté? ﬁéﬁﬁeanluénglEﬁﬁéﬂédmwnubm/PP

PEV@V@ﬁﬁﬁPbOFE?Vhégagiﬁggg?ﬁpug §Umﬁ%§PmZB§;%ﬁm%ﬂ§£es-

is then'inserte nto t he ou
Rolil etaminabe beonl mayeb&edse681ﬁsteadeoflﬁléncﬂﬁ stock.

axi exten at top 11 of the 25 cartridge 1.
Thea%§?|ﬁ%¥ aggx%eﬂ§yog e8! B?e%hgyoﬁtEFglﬁeﬁﬁeﬁewlr§lgld

188 1ﬁ§téaaeoflaefnsﬁfbysdlaﬁlﬁ3€eupper portion of the
cylindrical funnel 40 of the inner nmenber 3. The

th.r%S%%mblﬁnoéltbe eheteydgadt i tavokxeenshenfdB8losing
«8&ated inside the cylindrical funnel 40 with the
cl'osed | ower face 30 31 of the cylindrical extension

18 behri nghagannst héebesUPPDEtinebst49 Ohtdhehd NBgfer
menber 3. The filter 4 is then WO 2004/ 065258
PCT/ GB20047 7% 25 placed over the inner menber 3

suchpt hatrgdier fiddery mag e&ﬁ@' toC e@&térlug f@h&‘@é‘&' Hieo the

rimb51. An ultrasonic wel ding proc en use
join the IffﬂmQ’érm@imb@rthesw nnerbererdeziBednovent thde

morber 5 F6 R BE br ENBer & AR There HerboradR et the
annular frame 41;
c) the inner member 3, outer member 2 and filter 4
are joined by ultrasonic welding;
d) the cartridge 1 is filled with one or more
beverage ingredients;
e) the laminate 5 is affixed to the outer member 2.
These steps will be discussed in greater detail below.
The outer member 2 is orientated with the open bottom
12 directed upwards. The inner member 3 is then inserted
into the outer member 2 with the outer rim 51 being received
as a loose fit in an axial extension 14 at top 11 of the
cartridge 1. The cylindrical extension 18 of the outer
member 2 is at the same time received in the upper portion
of the cylindrical funnel 40 of the inner member 3. The
third portion 21 of the cylindrical extension 18 ig seated
inside the cylindrical funnel 40 with the closed lower face
31 of the cylindrical extension 18 bearing against the

support webs 49 of the inner member 3. The filter 4 is then
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filter 4 are welded around the outer rim51. The inner

menber 3 and outer nenber 2 are joined by neans of
wowdd/oei2zshes around the outer rimb51 and al so POEGBPE@EN00276

edges of the webs 54. 10 AS shown nost clearly in

Figure 11, the outer nenber 2 and inner nmenber 3 when

joined together define a void space 130 in the

interior 120 bel ow the annul ar flange 41 and exterior

the cylindrical funnel 40 which forns a filtration

chanber. The filtration chanber 130 and passages 57

bov 15 the annul ar frane 41 are separated_hy the .
D Tt REher i TGS (TRt | i CHAnA 196 ool aPharaterial
céhieaOne - thie Nyl DEVLIRge | NALedi B Ss A0k JABILRS YFocess
nore beverage ingredients are packed into the

1§ ety erd charisein 18e Fokten 4itq diletl buyde mevernge and

& e o] t 20 round_cof f ee
a%r ean%{ r?%a. ’esad‘gealnsj:“?f/11 ljcl)%/ ‘Jb%@{i%%oco? h&gce%’ev%k%%gjenner
meémigeed} ent schen dutsef ithdmiadt an. citesrhietndB3Gnatfibebes and

a filtered coffee

varied as desired, Typically, for
fjpffo%c"t S50 1989 ATGIL AU TS bet Hent Bier
m@fise A 03 21 B eOfndpest Andegr-UNd £aff e ddk &f weld
filtration bed of thickness 25 of typically 5 to 14

Lings gtowihiiie Queey rtier ior a2d atge Wontupmeoredags of
r i £S, such as spheres, which are freely
t}%vvgeb edévfnle'thin the interior 120 to aid m xing by
i nduced nghdvar ad sencel eandl ybriealka irg@ow. depesidis &Ff member 2
Iggv.era e ingredients during discharge of the beverage.
angy HHET dtRite S WheR nei g ibese et e fduters rSpace

' I t i fy
et 8D 2004 05a3ss PCT ABRIoH BOGITE. o

ejtgimiathdHeamyidrslsiaad ttheredwerd sdnifcic € cofmet ke £iltration

dl t.endi.ng fl an 35.. _The Id 126 is
Ch%x \é%rje eoef;,&éLar tnlgm |G R e 15 oa&éﬁ\gﬁﬁastsr?@qsov@r above
tredgmmil dh&eyld ndr i:gal sepdraed ofy the imheleChamer 4,
26. Further, a weld 125 is forned bet ween t he

| amiThgt & 15 tEed iome dhowdieredgd sPntRdénsuttdre ise or more

beverage ingredients 200. The one or more beverage
ingredients are packed into the filtration chamber 130. For
a filtered style beverage the ingredient is typically roast
and ground coffee or leaf tea. The density of packing of the
beverage ingredients in the filtration chamber 130 can be
varied as desired. Typically, for a filtered coffee product
the filtration chamber contains between 5.0 and 10.2 grams
of roast and ground coffee in a filtration bed of thickness
of typically 5 to 14 mm. Optionally, the interior 120 may
contain one or more bodies, such as spheres, which are
freely movable within the interior 120 to aid mixing by
inducing turbulence and breaking down deposits of beverage
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
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42 of the cylindrical funnel 40. The lam nate 5 forns

the lower wall of the filtration chanber 130 and al so
waeakdei2ie i nl et chanber 26 and cylindrical feeoreB2ebd/000276

However, a small gap 123 éxists prior to dispensation

between the lam nate 5 10 and the | ower edge of the

di scharge spout 43. A variety of welding nethods may

be used, such as heat and ultrasonic wel ding,

depending on the material characteristics of the

| am nate 5. Advant ageously, the inner nenber 3 spans

bhet ween _the 15 aquter er 2 and the | t
JEndRendRPEnas s 9 tf’ort(rgze Poh & aecrr%l a%mt 2 %1 gt |a\-?(gﬁ Y
eﬂt'egidq'n'gy’fl%lﬂl%lé as pahypreny ane. iAs extehdadhed nrerl the

nber 3 forms a | oad- bearing nmenber that acts ¢t
lakre-eq@ttehé |l imaite t@@aﬁ@“@n @dgemafhéhe Céf&&rf’é]d”%fﬁ‘glr fwall 27

ofl\'ht I th af”'wg@%% bds s 560 eerssgdwella 205 s Preeferded

car ecte to a conpressive
bét&%rpftlfiéetl\mﬁmalz@ 5am‘1628ﬂ11é iTrowese edffee ofc disr esyiare tube

force acts to prevent_the cartrld fall
42 mferthg P ficgalt ifomTsTd 4 s J11"6'5&squeezerr%sn fhe
1 duwter, JEmer t%earﬂl%kta@crlc!%?@%rmb%ﬂ qgﬁi hefd alhics seals the

ensures 25 that the internal dinensions of passageways
irdrect a;pkamhmeQﬁ mnd fey ldardniaide tummed 4 %edioNRY Sivalt emall

oo T 0 o S WA G G i a5

ITst inserted into a
aer-‘VcQ{@QLQDWIEF&Ig&i i yrRe hinectendhd hepdutl et3 124 ediety of

outlet 30 122 are opened_ by pierci merrbe s of the .
ST PSR G A e W i JeTorHte SFTerY-C

w%?ﬁ%ﬁé !g%ﬁggh Qﬁ?%ﬁ&aEKQ%é%%%QQ4ﬁQQQ%§E&r£E%iéﬁmcmatﬁhe
. ‘aqueous nedium typically water, under pressure

lamirestse the cartridge 1 through the |nI et 121 into the

o TR TR G er 1S TR TEAS: 1] G G T ha the
ot O SnénR0r anthrd® Wik thanimanid of d Tige anthémtmetiher 3 is

filtration chanber
formed from a material of relative rigidity, such as
polypropylene. As such, the inner member 3 forms a load-
bearing member that acts to keep the laminate 5 and outer
member 2 spaced apart when the cartridge 1 is compressed. It
is preferred that the cartridge 1 is subjected to a
compressive load of between 130 and 280N in use. The
compressive force acts to prevent the cartridge failing
under internal pressurisation and also serves to squeeze the
inner member 3 and outer member 2 together. This ensures
that the internal dimensions of passageways and apertures in
the cartridge 1 are fixed and unable to change during
pressurisation of the cartridge 1.

To use the cartridge 1 it is first inserted into a

beverage preparation machine and the inlet 121 and outlet

122 are opened by piercing members of the beverage

preparation machine which perforate and fold back the
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130 of the cartridge 1 through the plurality of slots
17. The water is forced radially inwardly through the
wo péotnes2son  chanmber 130 and nmixes with the berer/age004/000276
ingredients 200 contained2therein. The water is at
the sane tine forced 10 upwardly through the beverage
i ngredients. The beverage forned by passage of the
wat er through the beverage ingredients passes through
the filter 4 and filtration apertures 55 into the
passages 57 |lying above the annular frane 41. The
sealing of the filter 4 onto the spokes 53 and 15_the
13RI g of PReAAVRPB MPEHIR het Yok €t arrten, enadees

pfé‘@éu{f@eéﬁté£§ e ﬁ&’fﬁrfﬁ%uit%@@%ﬁ'% nd he,peve zﬂgemto

has to pass throug ter everage t
tii¢ owslelownvardey 26 ong & heressliad opdssagesn 57. Ie@n@dbar

=9 h 5 d th 6
TPEh oTIRE (ST e Pl T T et boy e e aete b ot s

3@l ang tbenghenaehsn bfobet ¥eeind henssppes t s ¥ebsa dio@Nehamber
down_t he dlschargg sgout 43 to the outlet 44 where the
1hevet afesi gauist dchreesh the aptied bl Eachf aglers 17.

Tﬂéwhaggfffég§e¥ceéh@a@f&f%@gfnﬁ%§£€§a%%ﬂﬂg??cgﬁgeflltratlon

conpri ses an air purge fac
cham@messb@ amd mSXé@ermh ﬁﬁe(hgﬂerégﬁczmgredhﬁnﬂsenoo

th [ le t flush t
C%wmgt%%a%%gir b O T r S e Sark by foreed

SADP Vhr&agh ri‘zl‘i’@%évé%éée novghes dascs | befhe filverage
ackground purposes with reference to Figures 12 to
fqlsne 3oy TPRS Sago el Vidrsi vt of tieoush ttheldesverage

I e p
HSELAE A, 055l 080 0L og A ALSPEIBLIE et
amm@om 0D2F 6ch S Bxss dpas t5 Andy P wisheoffiee aieiear
is desirable to produce a beverage haV|ng a froth

fliﬁmfh‘ﬁy b%%l%%a]k Hthe GretkeT Rt Ofthiiespokes 53 and
theafdl @enPfot h&é%ﬂﬁ%i’%ﬂ@%k&é deLarddpdge, e"nailees

the same as in the first version and |i ke nuneral s
thaly L sed arsedne cshefterencsiiltikeaddalir ashe |bev¢veatge has to

pd A OLY the Filter 4.

The beverage then flows downwardly along the radial
passages 57 formed between the webs 54 and through the
openings 56 and into the cylindrical funnel 40. The beverage
passes along the channels 50 between the support webs 47 and
down the discharge spout 43 to the outlet 44 where the
beverage is discharged into a receptacle such as a cup.

Preferably, the beverage preparation machine comprises
an air purge facility, wherein compressed air is forced
through the cartridge 1 at the end of the operating cycle to
flush out the remaining beverage into the receptacle.

A second version of cartridge 1 will now be described
for background purposes with reference to Figures 12 to 18.
The second version of the cartridge 1 is particularly

designed for use in dispensing espresso-style products such



10

15

20

25

30

description the differences between the first and

second versions will be discussed. Common features
wohighefzenction in the sane manner will not bPCT/GB2004/000276
di scussed in detail. The ouser nmenber 2 is of the sane

construction as in 10 the first version of cartridge
1 and as shown in Figures 1 to 6. The annular frane
41 of the inner menber 3 is the sane as in the first
version. Also, afilter 4 is disposed on the annul ar
frane 41 so as to cover the filtration apertures 15

asargastagn ég%PéH kﬁ§é€§% %Fﬁrgyhkngélaggn%gﬂﬂgltéopk§duce

ere are a nu

a Qb@%%&@@cﬁévhﬁgtaefr@@ﬁsbfueﬁhynbabbﬂbe kppen HBwbeCréma
of the second version onpared to the first ers d
Mapg Showhei AeRtyure 6, thﬁeseapgéhaﬁgél%o&f §5¢; gaztridge

1 g&gv&ﬂgd gﬁ%hag R%FEEE'@@ g@ vwhi-ch R0 6%t erds B@hbr@@%

e d arge spout 4 romthe outlet 44. The
haparbebnous&a helmsfbmepcevémketﬁeabevesagel@pﬁéylﬁ@llowlng

and/ or spl ashi s it exits. the d| r.ge,s t
depREiPhLER [F&S ggﬁﬁér&ngﬁa%85W§68uF %lgsglg Qi ddona
ve@bl%%%eWElﬁn@e caRRuisEes .a sbeppead fpatliree wihtileha function

di stinct dog-leg 66 near 25 an upper end of the tube
1n43heASﬁm@|BmﬂM§IpN@#ﬁd@@tu§§téﬁ&?ﬁ@sﬁﬁoﬁptﬁ@téﬁ ul ar

fla e4§ o%@h&%re? 1QULRT chube 42 E%n%@%d@ﬁ%@%a%%eln

spou rirm surrounds the inlet 45 to
thdl Fehatgeaspdun 43 anadtrdefienas aad a&nwhawmch@nﬁagumﬁs 1
between the rim 67 and the 30 upper portion of the
tcO@ter tube 42. The rim®67 is provided wth an

dl v di 166t ed-shoul1defr 68 AhneRe negivdlr ar dundhAsame
200 065258 PCT/GBZOO4/000276 29 the circunference of

ast e rthe 61wt apertiore 761is9, plaO\fll&&ﬁfr i4n icheliFmansst ©
" LS R AL SR S e
5588 THRS budleaardubes howp A rthi gisﬁl&&dﬁkﬂc@rid fidinelhe Gsligt also
ash%SefOSrea Vl\gocé}eufe%f, 9:h6e4:‘rrem2re a number of differences in the
construction of the inner member 2 of the second version
compared to the first version. As shown in Figure 16, the
discharge spout 43 is provided with a partition 65 which
extends part way up the discharge spout 43 from the outlet
44. The partition 65 helps to prevent the beverage spraying
and/or splashing as it exits the discharge spout 43. The
profile of the discharge spout 43 is also different and
comprises a stepped profile with a distinct dog-leg 66 near
an upper end of the tube 43.

A rim 67 is provided upstanding from the annular flange
47 joining the outer tube 42 to the discharge 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
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An air inlet 71 is provided in annular flange 47

circunferentially aligned with the aperture 70 as
wa@bamMei2ss Figures 16 and 17. The air inlet 71PCT/GB2004/000276

conprises an aperture pasgPng through the flange 47

SO as to provide comuni cation 10 between a point

above the flange 47 and the void space below the

flange 47 between the outer tube 42 and di scharge

spout 43. Preferably, and as shown, the air inlet 71

conprises an upper frusto-conical portion 73 and a

| ower cylindrical portion 72. The air inlet 71 is .
Ehey FiicaUmR SrERed Hy tdiensuitd 67131 EETSHER J9 dspinyovided
. The: & r.ofd-l t he air il al t
lnrrroﬁﬁlied%{e%gf%tfg %glr?%r gjhelam Ie?;etreélrcrl%vg X rgrrﬁ t%?g]\gfrrou Sd ot
rigo@porrenta. pHiatwaldrgamally datlew thlee 143 eln cathehe shoulder

a8 Bt O S, AL Sy Thk SMaBe0 L0 T M e o

a Q120 o schar ggy.spout 43. As shown in Figure 17, a
canted shoulder 74 is forned between the air inlet 71

and Ath@ighdfd et79 Lt ¢ se e delati it hanjuderoff izegsr dde

! j r t [, 70 .doe ot_ I iately faouyl on.
e e ST S i PR RS i arg i
Figurierd iy ahd he .aithd pliet iAlet 25 Thmpasiserblayy aperture

praocedure for the second version of «cartridge 1 is

PESTH Al DG e LRSS EF0r Tt FE Ffr §0 PEFSiSE communication

beiQeRYER, delte AR L oAl seigkl aFeRees £ AS v HaRe below
Fi gure 8, the third portion 21 of the cylindrica
thexttdmgioen 478 bes wesgattdg iondiede tilbe $@pporct diismbeZge spout
rat her th agai_n support 30,webs.. Th haul der__32
S37 ERETEIPEAGT G &% BRGVEH THE BAwaannd ey oo an
uppeit ifems20 -aathildailr ¢hapa@rilonon 32 hnkdear 3 oWer2094/i0652%%1
PCT/ GB2004/ 000276 30 %%ginst t he upper edge of_ the

POEAREY t72ri mIG? SR % Helietndl ieierdcallxn fiogteck e a mould

toBAN@ubA4 alsS ot BYS: . orgRd LAslkyegn *rB%iflie”%%f £ 8 3nlet 71
and the outer nenber 2 co r|5|ﬁg a face sea et ween
alillbwsc ghiendoudal textlersi e I®rengasheé ysupponed ifmod’ the

nofflEh et gds Ar oud nean! vt g Whole, el cungr gnce of
vicinity of the air inlet 71 is shaped to form a chute 75
leading from the air inlet 71 to the inlet 45 of the
discharge spout 43. As shown in Figure 17, a canted
shoulder 74 is formed between the air inlet 71 and the chute
75 to ensure that the jet of beverage issuing from the slot
70 does not immediately foul on the upper surface of the
flange 47 in the immediate vicinity of the air inlet 71.

The assembly procedure for the second version of
cartridge 1 is similar to the assembly of the first version.
However, there are certain differences. As shown in Figure
18, 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
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cartridge 1. The seal between the cylindrica
extension 18 and the support rim®67 is not

wo bar@es2sgght t hough since the slot 70 in the BOpE®BRE04/000276
rime7 extends through the38upport rim67 and
downwardly to a point marginally bel ow the 10 shoul der
68. Consequently the interface fit between the
cylindrical extension 18 and the support rim 67
transforns the slot 70 into an aperture 128, as nost
clearly shown in Figure 18, providing gas and |liquid

cQ ni_cation bet th I I :
g gl i N
mekieM de brn0 169 eiFalceng.oneOperatiisonhofk tthensec drtween the

_version of cartridge 1 to dispense a beverage is
ingied Mgrbes t3hén61p§|*g'1§t Cov st TERRER Ps COMPEISION Byace seal

bR RHEAICG1 J 8IaNC s, LRUBLAGR Lhd! Reie IR rim 67
passages 5 ['ows &bmnmargly al ong the passages 57 20
whii@hmest teetise emrouing welas 154 taed whisdeugh rohva fexemasg o H & he
and ., intq the_annul ar . channel 69 of -t.he_cyl i-ndrj.cal_ .
caElTIOP%0  EPGmTtRe HRMICAr Shknfdl B8 CREDereragaon 18
ands e GRGpREe imPES S\ dthrQuwgld -tthehapehicuich kA%day the
the back pressure of beverage collecting in the
slot] {Tatiivofheh sMpPeTE3E 1ah & T2 5X5858lsy éd ropabridie support
.he [ f d .t h T UREQ | et
e BRS S E T a RE oL R R PR b
shofulidee diss chaoge cameutt 143 .thas ishemfaioe Figuteti&en tthe

j.et of beverage passes directly over the .air jnlet 71.
RS e B TS BrTor S e GTSL ROPEE it £ dgnsTorms
cHY 83 ©03Q el Lhe prvenage 1e!, HOpDstATIddrasldhaid in

IS entrained into he beverage streamin the form of
Figume tligt, ugecoti ddmal Igaa endDlignd/oesrmgnication between

PCT/ (B2004/ 00027 lLes - I8N
SO PG AT i T T S AR b GRS g g
addramrtche scapeitivad 1328 .ied nfrunrield &y dowdwamdsl dry  he

outl et 44 where the beverage is 6 disc argﬁd.ipto a

r ecPEFATE VUK 8% SEHPVhAE e & 5 din
qildhReflesiy edeheR iHUSIniling dREHHY @pkBBlkh of the first

version but with certain differences. Beverage in the
radial passages 57 flows downwardly along the passages 57
formed between the webs 54 and through the openings 56 and
into the annular channel 69 of the cylindrical funnel 40.
From the annular channel 69 the beverage is forced under
pressure through the aperture 128 by the back pressure of
beverage collecting in the filtration chamber 130 and
passages 57. The 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 18,
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 air
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the air inlet 71 together form an eductor which acts
to entrain air into the beverage. Flow of beverage
WO ndoa/ 063268 educt or shoul d be kept as snpot h aspQDEBREMM00276
to reduce pressure |osses31Advantageously, the walls
of the eductor 10 should be nmade concave to reduce
| osses due to "wall effect' friction. The dinmensiona
tol erance of the aperture 128 is snmall. Preferably
the aperture size is fixed plus or mnus 0.02 nmm2.
Fblrsd gibriLs or other surface irregularities can be
rovided within or at.  the exit_ of t duct.or
de€ase THet Re reffelrpVd Bpog§r§8 EIS eI R

area which

Th%a%ege%& &%HQQab% b%%ﬂ%@s%r%hﬁt%%96©%r@hralﬂ28 is

entrai nnment . hird verSion of cartridge 1 will now
furgeledew |dmm1wafrdrs o2 kdneo @i Lgtir Bés E8eERd HE ?ﬁmﬁgﬁ is
I qures 9 to 29. t i r rsi o t t
PSR a7 250 hE ned o “ute T drspena g
bus 1 wanotiwet sleshireld maenke Thuspowder e@enuuq:m d28 and

syrup, gel or sim l f Th bl
RO - AR Tt o
erf@%fﬂna%.lict}uﬁ% ‘@%eerbe"\\ﬂ%%ge FAGHE Y4S H&;@r‘é@d SLnto the

assed, in use, through t cartridge 1. Exanpl es of
ednmtenageemummgﬂdécezﬁ carsocsamrtél a@ofiﬁé@lhﬁq o tregluce

soup or other r table I
e i SRR Foarss oth RER e s St
srﬁﬂ‘ultc_h%étaﬁatdé dgachw &d heare 1&&9@5 tdm@ previvelsl effect’
versions and |i ke nuneral s have been u§ﬁ$ to refer%E

£1tij el orf e dfhe eBLmang igme l AQIGHAY U & Fa5 iTF R

ol ernees 30 08 thisd and priesdys wers sy
swadd - e gﬁescusépg‘lﬁ/%\%{bzom $65255 BT/ GB20041 000276
0322GmﬁnDMaﬁeatuﬁabrwﬁscbrfomhekoﬁurﬁapﬁeigaﬁguﬁﬁﬁﬁéﬁes can

will not i scusse detall npare
b%lHré?V]ri%?ﬂ)é’Yl B e efroqzl ons, ﬂt%to%h:le? porease
cHd Ve £l e dird G&E&é%iéfééﬂhdfﬂaclala@q ansicn has et fhend to
outer nenber 2 of the third version has a | arger

inveragd thameareasosmlin BP0, I n particul ar

the.A third version of cartridge 1 will now be described

for background purposes and is shown in Figures 19 to 29.
The third version of the cartridge 1 is particularly
designed for use in dispensing soluble products which may be
in powdered, ligquid, syrup, gel or gsimilar form. The soluble
product is dissolved by or forms a suspension in, an aqueous
medium such as water when the aqueous medium is passed, in
use, through the cartridge 1. Examples of beverages include
chocolate, coffee, milk, tea, soup or other rehydratable or
aqueous-soluble products. Many of the features of the third
version of the cartridge 1 are the same as in the previous
versions and like numerals have been used to reference like
features. In the following description the differences

between the third and previous versions will be discussed.
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di aneter of the first portion 19 is typically between
16 and 18 mm conpared to 13.2 nmmfor the outer nenber
WQ2ait/063268 previous versions. |In addition, therP€T/GBR004/000276

portion 19 is 10 provided Wth a convex outer surface

19a, or bulge, as nost «clearly shown in Figure 20,

the function of which will be described below The

di aneter of the third portions 21 of the cartridges 1
are however the sane resulting in the area of the

shoul der 32 being greater in this, the third version

f rtrij Typi cal.ly .t
cotfieR s L A, SR R R FReRer! B not
beartd spasidddnimgicafaitihe slots in the lower end of the

annul ar wall 13 is also different. Between 3 and 5
W9

sl oSS A ddE qurth@soisadin&t HE

v AW, 2hLhoth i$hh$1136 Bl LY idad RiticSiPasaknsion
around the circunference of the manifol'd 16. The slots

1836 fartdes laugtet ynembieder2 tdfarkten thHerpreari o) erssisodrger

of the cartridge 1 heing. bef.ween 5 d .
ey B S R TR R GORRE & Pect G G aeT the
dirRErens o afhd e 68y tgddgesm 126 ik angidid Isametwlden 16 and
construction_of the cylindrical funnel 40 _of the

1§ mifecqmiidd F9 s e Warkad i THET MTPIersiOn He
pr%a;fc{dsdg%r]s:mﬁéq arirplgcfd'itti% 4dhe Chisﬁ%h:ar;gﬁc%tlé%s

annul ar ange 47 and support webs 49 being provided.
prive B onlth di fderenceltent mtrftdwe diSschagdwimaut a4b most

i s shaped WO 2004/ 065258 PCT/ 004/.00027, 33.w t.h-a
< Y Pﬁ}fg{rb@o |ché1resg&,i %eg Lg}gﬁcnaorf K rwhlch wﬁl e

deddild el sectimen B3mdve LU s drol el of
versions and as shown in Figures 24 to 28, the

Ehgn At idoafe UPRTS hcéﬂfﬁvaﬁ,re;i: s glagtl o itgh W area
oA SIS W YA, iy 40 version
ofiiizh cditadirdddhel cyllvipidraldat tfhennedlube aif drhenemritthiglge 1
when assembled is 32.5 ml +20%.

The number and positioning of the slots in the lower
end of the annular wall 13 is also different. Between 3 and
5 slots are provided. 1In the embodiment as shown in Figure
23, four slots 36 are provided equi-spaced around the
circumference of the manifold 16. The slots 36 are slightly
wider than in the previous versions of the cartridge 1 being
between 0.35 and 0.45 mm, preferably 0.4 mm wide.

In other respects the outer members 2 of the cartridges
1 are the same.

The construction of the cylindrical funnel 40 of the
inner member 3 is the same as in the first version of
cartridge 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
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annul ar flange 47. A cylindrical extension 81 of the
skirt portion 80 extends upwardly fromthe struts 87
wo ooodebizse a 10 chanber 90 with an open upper PEr/€B20W/000276
upper rim91l of the cylindsical extension 81 has an
in-turned profile as shown in Figure 26. An annul ar
wall 82 of the skirt portion 80 extends downwardly
fromthe struts 87 to define an annular channel 86
between the skirt portion 80 and the outer tube 15
42 The annul ar wall 82 conprises at a | ower end an
terlor flan e 83 which |jes perpendicul ar to the
wh CTYS TP T B G éﬂﬁg rHEy 3 r oW

c}bpymrﬁéaj ag@c@{ont@@ flange 83 and contains fi ve
apertures 85 which are 20 circunferentially

eqwlfsml@ijr@?*buw the PIWBZIHS THeisSieme apd mg4shewn in

fided v ohe coslelLated | NRL LoTIL 6 oo Abers Ui pe,

are provi
s]cmmpnnctadmmnsdnablv\ze&m émmwh@%ﬁm&f&ahmﬁl 40

r\1;£ar1nej 86. 25 The assenbly procedure for_the third
rs? olP e (e ¥ iy Py TART RY H19 tFRALRS HBTYE D87

wih teh fAdRds v erisd a1 B A h ﬁﬁ[ﬂ@l ndi{f esences. dhe

outer renber 2 and inner nmenber are push-fitted
anwyetthdrl agshin ik ﬁr@m@mhrﬂ}cmmmmw byf nBemsskirt

p?lttl SQﬂP 4 tj gﬁ{nl“ﬁ%” ?r‘%‘g#bkté%]arli%% n%xﬁﬁg? yjefine a

crdam aab ayd i C@erﬁﬁlﬁﬁ&d TS, i neseivesioh NSl ASF the
the WO 2004/ 065258 PCT/ GB2004/ 000276 34 upper
VRGeS BRI BB BT athel i ngsbrRY Ot 180, asTHhown

id rpl%{uxraerﬁo@r h I shd 8Bl ned 1 e d e quierg m@gxo
sur ace

frictional 1nterengagenent of the convex out
ext@mdsofdawrevdrdlst fport iwre kK mwftd By d:;d |c'mjf'r11m|an annular

exte Si oéqé?gté’%thsabﬁtwhsgﬁii.r%{#{ ed rlqndw rﬁ%ﬁgg?& )€ tube

4j ocat ed in the outer nenber 2 a m xing chanber 134 is

defined | ocated exterior to the skirt
The annular wall 82 comprises at a lower end an

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

Apertures 89 are provided between the struts 87
allowing communication between the chamber 90 and the
annular channel 86.

The assembly procedure for the third version of
cartridge 1 is similar to the assembly of the first version
but with certain differences. The outer member 2 and inner
member 3 are push-fitted together as shown in Figure 29 and
retained by means of a snap-fit arrangement rather than
welded together. On joining the two members the inwardly

directed cylindrical extension 18 is received inside the
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portion 80. The m xi ng chanber 134 contains the
beverage ingredients 200 prior to dispensation It

wa@ badlogs2be noted 10 that the four inlets 36 anBCT/G82004/000276
five apertures 85 are stagdered circunferentially
with respect to one another. The radial |ocation of
the two parts relative to each other need not be
determined or fixed during assenbly since the use of
four inlets 36 and five apertures 85 ensures that 15
m sal i gnment occurs between the inlets and apertures
mhatev r, t efﬁg}atlve rot at i onal p03|t|on|ng of the
YRS

SHe- S iRs & h&ferdife kr?g?te(ﬁ%‘r'tlsorhreé) The
m%mb&o 3 tike ydpd N chamele R4 O dh@Lard rdfdge.

The density of 20 packing of the beverage ingredients
Eniptipma %%@WﬂeIm&fcmEb@wmam@La@ldwrf@we 19a
Th t fi.xed taq.t te
ofang'xe% ?r?eliéacrrg)r?%tl% I?Leg] agetsl’laené:yr%ﬁnérlcali (?é%teﬂsblogl 2_L8 with
trebave tiurnecheripr e @:u‘s B SipplRs: R4 inddise ] wWaiRinsion 81.

nters the m xi ng chamber 134 through the four slots
Widd [The ARSI ISHRTor ASGHEEN dfs W STGRE SeTaRE 2
miSaid icigebetha Jwatier de%fr%rdCQ‘é)Ja%@dalé}é{:éﬂW CHcy the skirt

through the mixing chanber and m xes wth
pd@”é@@nﬁa@@ i ndihedimdiating c@m&qaxedBthhe}omtmnﬁwethm dotuvetrage
Iv m xe n .t he 30 water for
B B et s BHaRBER A d s Tt SR dh ped
tHal’ﬂ:Oltgxié tfmraaeﬂtewseséanmtt@et ifav@nralgie&rtu\é@s 85 are
2004/ 065258 PCT/ GBZOO4/ 000276 35 channel 86 by back
SLHOGELE e COfF WRFELSHE 1add Yoatieh mespret ﬁh%@@ge GewFer - The

ra%@.%l I%% a%':L'b‘ﬁu %ffe ﬁ:@l%t It%JO ?)t ar %2 Ejgggt tquet I?Z% aQZlillr th!e%t need

slots 36 and the five ape ensures
nogf bﬁaﬁerteamenﬁdt cablfe xtedl Pass noa dissleimp 1gi macridey tfhreom@ of

t he | Iots 36.to the ertures 85 without first
fouFr&EI? |n§ e ARSK ﬁ§e§h§ﬁb§FSf§?s Fﬁthls vay

milshe i gtegnee o@&@tr%o @@twe%&cxh@f 161 $¢@l BhiaoR R-tRirdsnd
whgieggr the relative rotational positioning of the
components.

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

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

In use, water enters the mixing chamber 134 through the
four slots 36 in the same manner as previous versions of the
cartridge. The water is forced radially inwardly through
the mixing chamber and mixes with the beverage ingredients
contained therein. The product is dissolved or mixed in the
water and forms the beverage in the mixing chamber 134 and

is then driven though the apertures 85 into the annular
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product is significantly increased. The beverage is
forced upwardly in the annular channel 86, through
w0 b@4apesg ures 89 10 between the struts 87 andpCTGB260RM00276
chanber 90. The beverage passes from chanber 90
through the inlets 45 between the support webs 49
into the discharge spout 43 and towards the outlet 44
where the beverage is discharged into a receptacle
such as a cup. The cartridge finds particul ar
application 15 with beverage ingredients in the form
i IO I |_j j a
R Shatol e Trorsir R f AR R TRk A cne
migintg i dgpanbemiltdt .a Vitsc asidgundfedeatiiedn sthEifemnt; of the

3900nPa .at__anbient te rature and bet ween 5000 and
el Goothas S0e o a&ﬁ%%ﬁ@%la&aq%% &7 WIurep that
jdis 20 waneiheiraapRlt ealicond i cefif-ae %i%%ﬁgﬂg%dom

inthe cartridge 1 with a viscosity of between 7

thgoHPEE AlotaniBiteito e watamierr<g0 85n v isOomPs iatst0C

ﬁgﬁ[ t. f.f s a_t.otal ;solids _ level .of bhetween
40 &ﬁa&%ﬁ&'}:ﬁgﬁ itl(iqllﬁel d-Teors ecélalmr?&re&i%ﬁt r%ély & a7y the
dehptame emd) chrarnid t2% yf whisghtl WS csodirurmikiiery anate

referably between 0.5 and 1.0% by weight. The sodi um
PR e PG ArsLeasee plifcePevergos He forced

ufRid@e ath ehdelew14+8 LnRaklding s ?g@r?%l#thLiC%efL\%%ert res 89

coffee-filled cartridges of up to ourt
befgfesirorhef starttsi dge ahceninsdy ithg thempegs@it. 3Ihe beverage

i nventd on i s _shown i.n Figures 30 to.34. The fourth
p%ﬁgfg?gkonbf%ﬁﬁ%egéﬁprﬁ &%Uf%i§%ﬁaﬁpﬁgﬁﬁaélybﬁggfﬁﬁb&he
suoports velbz MO 2004/ 862298 sSREEAGRB2RMR0Q276nBR owards the

di_spensing |iquid products such as_concentrated |iquid
OUklSE. 44VuRPTEr thife PRYSTEOES 16f diRehpEgeth lnéesicorresteptacle

idhe Gant Hygdge i anertheg sa Levi L cati

Sl SRP L ChBqe e BRELiORATE RS LA ke B dcation

witdf dearredei kagfredtienes. ihnthke fhbahl ofi ngstous liquids or
.di fferences betwe tge fouyrth

Sdescription th? g En ggd :
Iprevi-Gus™ v EPEISfE "o % 1gHdEus 86 1 85I et Gies 19
conftaGhetiunat kBB chRtihageanewiRANEr vWkkbbsAeY BE between

di scussed in detail.

1700 and 3900mPa at ambient temperature and between 5000 and
10000mPa at 0°C and a refractive solids of 67 Brix +3. In
another application liguid coffee is contained in the
cartridge 1 with a viscosity of between 70 and 2000mPa at
ambient and between 80 and 5000mPa at 0°C where the coffee
has a total solids level of between 40 and 70%. The liquid
coffee ingredient may contain between 0.1 and 2.0% by weight
sodium bicarbonate, preferably between 0.5 and 1.0% by
weight. The sodium bicarbonate acts to maintain the pH level
of the coffee at or below 4.8 enabling a shelf-life for
coffee-filled cartridges of up to 12 months.

A fourth version of cartridge 1 embodying the present

invention is shown in Figures 30 to 34. The fourth version

of the cartridge 1 is particularly designed for use in
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The outer nenber 2 is the sane as in the third version

of cartridge 1 and as shown in Figures 19 to 23. 10
wab@4oy32sndri cal funnel 40 of the inner nmenberPGI/iGB2004/000276

simlar to that shown in tl3¢ 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 section 106 and a | ower

cylindrical section 107. Three 15 axial ribs 105 are

provi ded on the inner surface of the discharge spout

ed be yerage

RO P L P h P B ERE e ar e RapGat  abrar JgBuid milk.

Mﬁngnb§pthelﬁgaﬂhkbenthehép@dhrtﬁoﬂé@gﬂgﬁtbf,th@ecartrldge
rlbs 185 act as baffles. As in the second version of
128 EaFffi §gBe125aAnaFRei RFeVipes| §e§ﬁé9naeantihﬂ@h@hnumerals

hbie B@@HlﬁgedfkénggféZenEQ YEE: fggguﬁggte zﬁhPﬁ@e§ gowing

the air inlet 71 1s nore ongate anin € secon
deeesiphion therﬂlﬁéerenquObeswpenthedfsuﬂthaanﬂOprev1ous
hird verélon of the cartrijd

%gg%?ﬁg e %ov%tgégégg?ﬁgen °§W8n1§eﬁber?ﬁr@§l§§ §P€0tlon

iprokededmenmahgeti wi84. nodyBkcak b¥uk885apar fuEgs1are
provided rather than the five provided in the third
verstof OFterrverbge 1. ianthansdue aswinlobej third version

oPreakgﬁﬁdgétfngﬁagaérggggﬁdl%h Sg%gg f@tg?tgg.flange

of the skirt portion annul w 100

coinheeeyhlmdameﬁlbﬁmwnéD14nn®ﬁ ale Opefle r UpSEHe ADRIL hg
Four feed WO

which is directed, u
1%‘(ﬂb Hes2 58 e s ol 8%@%7%60%@a\b%?%‘?lésmio%a%hemge 1

bt i gir €589 angli Ble Alecdocated sRohhe; be I gt
or near the .lower end of the bow 100 ﬁ%erg§$%g ?%lthe

*$@h%ﬁﬁ@tSE@W¥I%ﬁ1%ﬁ)smﬁﬂﬁ@r®®¢® amh@pm@Ede@@tmumenlcal

p yLeunf er ence of
o B0 EPRTe, B0 LD T T LEITEETs B it
a}p:'eﬁl mmsmoosta;relwméwodmtm B 5 et Ea @R o Sthe
vi ded bet en t he bow 100 and the | am nate 5 when
éb%ﬁﬁ?r? |%§ &ggégﬁq the dispensed beverage

downwards towards the outlet 44 and prevent the discharged
beverage from spinning within the spout. Consequently, the
ribs 105 act as baffles. As in the second version of
cartridge 1, an air inlet 71 is provided through the annular
flange 47. However, the chute 75 beneath the air inlet 71
is more elongated than in the second version.

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

An annular bowl 100 is provided extending from and
integral with the flange 83 of the skirt portion 80. The
annular bowl 100 comprises a flared body 101 with an open

uppexr mouth 104 which is directed upwards. Four feed
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Thus, the apertures 85 are | ocated bel ow the | evel of

the bow 100. As can be seen from Figure 34, when the
w@aoonsstge 10 1 is assenbled and filled the bordT/G88004/000276

contains a proportion of ®$he |iquid beverage

ingredients therein, effectively partitioning that

proportion of the beverage ingredients fromthe

apertures 85. The lamnate 5 is of the type described

above in the 15 previous enbodi nents. The assenbly

procedure for the fourth version of «cartridge 1 is

AAESAE £5: (ALl Ofg WIELNL Y L5 O o PALI O Ofr ene

verS|ono eis simlar to

badie 101 rak ver shesr e . Vater ol e e vl ardg ivigerd it
m Xj ng chanper 134 in the sane manner as

d
3%2}?%535 © THEFEC (R W Ter8 Gri O R ¥R Bhd the ukerd arertures
athd Gt - FOMIE o MhLED d15e téﬁbdrﬁfeﬁ?&hé&ltoﬂf’%@%m 100.

bow ~ 100 'and through the apertures 85 towards the
Thyythasrl M%S}Qiie@%rukbeobkﬂaﬁb\ﬁorﬁm P oot ma}ofup hiet s
ct. ini JaII 25 contalned
1%&%&} %ﬂ‘afo &ls ovvn |%a3:|lgsu pr%v4l ?A; %etiw%effbj g bowl
1¢m anmm@tjearﬁrhaﬁe cm wWhert hthavadaft iRy i add@nbled.

n1X|&§lchanber 134. Rather, the diluted |iquid product
THYE 1t Hd'S RRATIHHES dF° 13 oGP st thm Jgvel hdthe

bdfl ®9 ! AdrQUIN AR MIES BT ﬁfﬂf@c}t hap, le il %ﬁ%ﬂﬁdge

and into 30 the annular bow rough upper
1 1M, af(aﬁmﬁequwérﬁm@/ Filtlesd Itlhﬁ,lll:dawir Aad\c tednt etihes &nrpﬁcm’ortlon

1% @4 { 4 remai n WO 2004/ 065 CT/GBZ 00276

% o T It P ?ﬁﬁﬂﬁrﬁﬂ%ﬁ?Qﬁﬁq Qﬁﬂﬁl

paft ifdieon i0Re riid 1 & iGRNRE ethd Qaéd&ayeoq@@réd’ietﬁtes
| ower part of the m xing chanber 134. The liquid

frampdd@ aneateres@f-ar  bow 100 dri ps through t he
f
SO0 A ALK R S e

product exiting t
prapyaciay esnksfs iamech trel owthe bow 100. The annul ar bow

100 T%Ct Sast oerr?b\ﬁen porlEIDtcet ure Ocen%r attjourt ver81on 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
through the apertures 85 towards the outlet 44 as described
above. The proportion of the liquid product initially
contained within the annular bowl 100 as shown in Figure 34
is not subject to immediate dilution by the water entering
the mixing chamber 134. Rather, the diluted liquid product
in the lower part of the mixing chamber 134 will tend to
exit through apertures 85 rather than be forced up and into
the annular bowl 100 through upper mouth 104. Consequently,

the liquid product in the annular bowl 100 will remain
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diluted liquid product entering the cylindrical funne
40 by hol di ng back a proportion of the concentrated
wo pepgioas2ps oduct 10 and releasing it into the erCT/iGBZ04/000276
liquid streamflow path swB&adily throughout the
operating cycle as illustrated in Figure 46a where
the concentration of the mlk nmeasured as a
percentage of the total solids present is shown during
an operating cycle of approximtely 15 seconds. Line
a 15 illustrates the concentration profile with the
ow, 100 whil st Ilne b |IIustrates a tridge
rel IS % REAETIG T A ik B Sgbn e Stagbe of the
OPARGAMY @il RIR{Hd et e (SR Q0 §irs tHE)rl%vFééierbart of
during the operating cycle and"there is no immediate
theq myex 1o s Hambegn deitt r at'nhzm ldsiudet lms:qumaln tthee @owilar

w
Bt 4T SR SRS SUE0R o MO gaviey

1:&& tHal stresi tof grdbdudd Ielxtlltqmlgr &'&163 rr(ifxﬁfg)w}ﬁérrﬁadxo 134
al though dilution ratios of betmeen 1tol and 6

tf#&?uﬁhaﬁélep@%%%% 135 e bslevesths RpsHt 100 - Fdhe
arPh el HAM d Revwerage d Refedignt %hteh%o%%entrat on of the

concentrations may vary. For exanple for Tiqui
didhdeol étl@undwemqqiuqtalerrt@rmezmt itéel oryliisidapmredxifivatrelly 40 by

% SS,and at t he nd of ycle 1 % Thi
nl SR 3 ettt e b e At e s T dpoduct
arldo reaversdge; iitgriedicenthd raaxdlti@@naqellulme\se;rrw) fAfow path
around 5 to 1, although dilution ratios of 30 between

stgadd 1y éﬁlérow%ltl thice PEILSIENE WY &t ﬁ‘le‘e‘ pridseirated in
R S e i A S

Apeacw@nttlagecom'cemer axdmd &oltike @mésehtdiispemmzn Bu2%rSSan

| t di | ut t f bet 20 to 1
PEAALI05 6L b i GHGH A PEFQH 18 PESoBR b0 AdEn 210 1o

11luaneat@0 the bl rRessiibhe pwolrh 1ENGiRHeS$@RE bowl 100
invention. 5 Fromthe annul ar channel 86 the beverage

whiid sfoldag buadéiuspresssr a pﬁp—"@@gﬁgﬁh@uéb@mturt@em@my 100.
AstGgp?g%rg%r%hzﬁggfdﬁgfggﬁgEﬁgﬁ 89 %gggl%gthnt%%ecup 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
ratios of between 1 to 1 and 6 to 1 are possible with the
present invention. For other liquid beverage ingredients the
concentrations may vary. For example for liguid chocolate
the initial concentration is approximately 67% SS and at the
end of the cycle 12-15% SS. This results in a dilution ratio
(ratio of aqueous medium to beverage ingredient in dispensed
beverage) of around 5 to 1, although dilution ratios of

between 2 to 1 and 10 to 1 are possible with the present

invention. For liquid coffee the initial concentration is
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chanmber 90. The beverage is thus forced through
aperture 128 as a jet and into an expansi on chanber

wo ovoames2by t he upper 10 end of the discharge spoOGBA®4/000276
As shown in Figure 34, the39jet 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
t he beverage streamin the formof a nultitude of
smal |l air 15 bubbles as the air is drawn up through

petheed LolBhet ofl chlhed rage h3suing S
e}theeaperture f28 is-g ?ﬁﬁ%&ﬁ&%&ggéah%grgggt%ht gfoﬁgkgfnse
1-2% ®i¥er Ehtilse rbevidrtagen s ddischangedtint ofabeesephacloeto 1

u S cu ere the aiir bubhles formthe desired
an%rggh3oagpe3ﬁ5ﬁg@9%2§l WraRPagebasfy Oft REtRREr lfefBert and
103, teutienreeRbeEidle hAWNahe praBdnti hheentican all be

readily sterilised due to the. conponents being
sepdrahl Ehgnanpsd angheingedl B¢ tbenpevsicaget dst dorsed

S (o] rQwW, crevy] Ra r [ [ onl
PR R LR o RER P 1= S, by’ B Yresuee
ofsbervelragat coh lethdhgt He nReessacyapassagwaysrangs and

formed. This is particularly inportant_ where the
Chﬁ@%&ﬁa&@;iWbﬁe@?@%?agﬁslé galPyfpaset proaueh spemtaye 128
asl b0ykd Bhlkigepcent abeansTRe EadfbbrerbedibaeRl, ehe upper

beverage cartridge is  particularly advantagedus fo
endi spetibendigcbongentpautd430 dai shobased Figuird 34, the

. _product such as_liquid.m|l Previously, . powdere
S B R ePs Rarete o Broa¥ aBdoF L ERLAF Bl AR VoL B
th20044665368cRCELEB204£000840ge48psachets ther paddkige of

to,a pre-prepared beverage. However, for a . .
Che REUEEPHE- 3By 8TBBFer Afedi FePYlhepdEsaPy cR6TRARRL ABEO

thgibgvefggé QE%eQ%eﬂnaﬁggefﬁgmpEEVEOHEEXigﬁdea§§iQ&all air
steam through a liquid m product. However this
bubbdessiktatbs Bithespdewiwsi op bhraugheahesappl ynikichl.

A e O
fuhhel agegolvhRakisktef thej BhY16Hr tB0where the beverage is
discharged into a receptacle such as a cup where the air
bubbles form the desired frothy appearance.

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

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

powdered milk products have been provided in the form of
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operation of the cartridge. Accordingly the present

i nvention provides for a beverage cartridge having a
wdaGoogoszent r at ed dai ry-based |iquid product theCEGB200H000276

has been found that by cortentrating the m |k product

a greater anount of foam can be produced for a

particular volume of mlk when conmpared to fresh or

UHT mil k. This reduces the size required for the mlk

cartridge. Fresh sem -skinmed 15 milk contains

approximately 1.6% fat and 10%total solids. The

t ted ui mIk bre arations of the present
S%ér?\geen |foér31l con% G%tb e%arﬁecgg%? FH"%Shg JEYorer. for
a 4%ppiad alo-sal s behfelaaga/pi@als exadgl it s foam the

preparation contains 4% fat and 30%total solids. The

Micldhe eftrathaf mese az@n;ﬂ\é%rzarferw%é RS0 R3HT 19 ovteam
tl{ﬁﬁ@l{‘ga éﬁ%ﬁcgerﬁdﬂ‘gé AR, ates

wi | | es el'ow. In partlcu artcmfoamng 0
thEh@Jm'\hksmcm axthise\werk at mwéﬂcrbalm@m the cost and

ferably oXi t el ar using th cartridge
o P S Pt ATt s bt SRt s sy s ebe
THOAB NG Ofstdin CONGENdAtekdl lthd S e Ulrafldy during
advant ageous for beverages such as cappucci nos and

OHﬁlra}Fl%ha#esthquCéfrér@bkgﬁ t hét gl imglor Ghee nﬁers@nt
t
LRI ShOoRRR A o M e el e
cdrexﬁeitsradiec’grctaaw Haard LEOL%ulciBQamrchfcef alfleregireat®y has been
0% f | K. For | d | at f oam ng
£ T o GRS iR TS R G0 1 RATE O
amd A %SMHPGH@%O%&%@ FdH acgafr%%.cf_lgﬁaé? Rblume of

| evel s of greater than 70% are possible
miflda st iqodagasl tios fmssdurcsd B mHd kr-at ﬁénosf nddalces the

f ced t e v
S%%Jver azbg |er%itglr1;g)d’j %@}rg g‘{speﬁé—’ler& qf{é1 ex%lnrp S\/ﬁﬁnl %Lklmmed
mill38.c3mk adfn b evgrags madh d1s, di.srerzed ancf :Mi“’sl ot IJ¥lids.
- IS foamthe foarigbl lity |s nmeasur ed as

o 2Ty PR TS P abithe pregent
rm%tmdrk deand 0t @%rtdéeqplod 1 RYediantss)- isenhanced

total solids. 1In a typical example, the preparation
contains 4% fat and 30% total solids. The concentrated milk
preparations are suitable for foaming using a low pressure
preparation machine as will be described below. In
particular, foaming of the milk is achieved at pressures
below 2 bar, preferably approximately 1.5 bar using the
cartridge of the fourth embodiment described above.

The foaming of the concentrated milk is particularly
advantageous for beverages such as cappuccinos and milk
shakes. Preferably the passing of the milk through the
aperture 128 and over the air inlet 71 and the optional use
of the bowl 100 enables foaming levels of greater than 40%,
preferably greater than 70% for milk. For ligquid chocolate

foaming levels of greater than 70% are possible. For liquid
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t he provision of the bow 100 as can be seen in Figure

46b. The foamability of the m Ik dispensed with the
wdowk/ 0d283 10 present (line a) is greater than POBGBG04/000276

m |k di spensed without theibow present (line b).

This is because the foamability of the mlk is

positively correlated to the concentration of the

mlk and as shown in Figure 35a the bow 100

mai nt ai ns a hi gher concentration of the mlk a 15

Itartger partbo{ t he operating cycle. It is also known

oamabi ity -of the m ' ERpY ated

C‘%%ae? eé?paé?]arf% rlee% 15 1§ ac%qrueea{oéljesll frce ?ﬁrﬁ da°s ea{sIﬁEO\/\ci?fnH gisﬁlﬂee The
fd%lr%ﬁlfﬂ?,ﬁleﬁefﬂﬂﬁéh@a{@ﬂed% i thea thegmitageb thes iviiglaame  of

nore o e m remains in the cartridge until near
thehef eafe BFodURED I afth%g’%fﬁ%/afemﬁ%%eqﬁ?&eus

'4%?@&%§' |45 10t tiest .o ThirSl agaierd MYOVRSL of b

j_‘ ane |+?t€{.8él'%1e cartlf(i%gee of% h'g fouﬁtﬂwbodi ,n%,nt ?gerage

153@1381)@@@@1 ageodsidn T spelnsi ot eaeui e cdipanability is
roducts. | e t he i 92

obhR S i slahors PEED AR TARLTE Fref PBN SenaniLiey

o Ovigat AUEIRUSA YA PHove €l Biuid nigvedt eons) sieneyhaficededy

brewed beverage when conpared to rior art |, .
Clor ¥ Prbebon RO cFemdeot s HeticRt CREPE SSHEI B FIRIER 460

Tﬁé‘ao a Qﬁiifﬁ&”éﬁ Of « DLW, Y BLslsn S0 FIemt ¥nS asBlES100

each of car dges A and B contai ning roast and ground
pBsent f €ein€an} rislggreaier atiheverlage ehrmnilldgeéispensed

di to t fi di
withenti bie bavt rpagecst | TR booh tpsoegbbeatal the
£ EGTAGB2004/ 980216 m#2k pr Opodf tibeveragerehateddge ase

described in the applicant’s document K WOO1/58786. The
corEenttayeonndbxthe Bhikbrededs PROERaye FiIWEastradtie

B Rt iy
150681l pert!| 6ft breexspaphesnhetpole USSE =19, ¥F4 knewpj khat
poR Ul 10 0202 2aTkeLY SobiBR a1 P 8Y YRl LB (BY)
temperature of the agueous 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 aqueous medium is at its hottest. This again
improves foamability.

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

It has been found that the embodiments of beverage
cartridge of the present invention advantageously provide an
improved consistency of the brewed beverage when compared to
prior art cartridges. Reference is made to Table 1 below
which shows the results of brew yields for twenty samples
each of cartridges A and B containing roast and ground

coffee. Cartridge A is a beverage cartridge according to the

first embodiment of the present invention. Cartridge B is a



10 (100 * Coffee Weight (g)) Table 1 CARTRI DGE A
Sanpl e Brew Vol une Coffee Weight Brix .% SS % VYield 1
waew406@sH 1.58 1.29 20.88 2 104.24 6.5 1.64 RCBEB2004/000276

21.36 3 100.95 6.5 1.67 1436 21.05 4 102.23 6.5 1.71
1.39 21.80 5 100.49 6.5 1.73 1.40 21.67 6 107.54 6.5
1.59 1.29 21.39 7 102.70 6.5 1.67 1.36 21.41 8 97.77
6.5 1.86 1.50 22.61 9 97.82 6.5 1.7 1.38 20.75 10

97.83 6.5 1.67 1.36 20.40 11 97.6 6.5 1.78 1.44 21.63

12 106.64 6.5 1.61 1.31 21.47 13 99.26 6.5 1.54 1.25

5__14 .5.1.59.1.29 19.35 .15.101.54 6.5 _ . ,

olpt prhipRhesaot Batsiiages 3 degtriba 3¢ oge ppplicant s

d8¢ubeft5WD0TF 58746 .2Th@3 re (82240083 163 x1 088 the3Brewed

21.14 19 101.67 6.5.1.67 1.36 21.20 20 101.32 6.5

bevggagesq s Fes s UNGERABEBF X0 N1 EARFREDEEIBeWDed to a

2004 58 P 0 765 e |

DA g e B0 P0He R g®] TERbE sEaBYR Y tBres ana
5 formulag3. 30n 2he5e88mplEs1b8Bok: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

5SS = 0.7774 * (Brix value) + 0.0569.

% Yield = (%8S * Brew Volume (g))/

10 (100 * Coffee Weight (g))
Table 1
CARTRIDGE A
Sample | Brew Volume (g)| Coffee Weight (g) Brix % 88 (%) % Yield
1 105.6 6.5 1.58 1.29 20.88
2 104.24 6.5 1.64 1.33 21.36
3 100.95 6.5 1.67| 1.36 21.05
4 102.23 6.5 1.71 1.39 21.80
5 100.49 6.5 1.73 1.40 21.67
6 107.54 6.5 1.59 1.29 21.39
7 102.70 6.5 1.67 1.36 21.41
8 97.77 6.5 1.86 1.50 22.61
9 97.82 6.5 1.7 1.38 20.75
10 97.83 6.5 1.67 - 1.36 20.40
11 97.6 8.5 1.78 1.44 21.63
12 106.64 6.5 1.61 1.31 21.47
13 99.26 6.5 1.54 1.25 19.15
14 97.29 6.5 1.59 1.29 19.35
15 101.54 6.5 1.51 1.23 19.23
16 104.23 6.5 1.61 1.31 20.98
17 97.5 6.5 1.73 1.40 21.03| -
18 100.83 6.5 1.68 1.36 21.14
19 101.67| 6.5 1.67 1.36 21.20
20 101.32 6.5 1.68 1.36 21.24
AVERAGE 20.99

CARTRIDGE B



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
wa284562%8 14 9 94.28 6.5 2. 17 1.744 25.29 10 BOI/&B204500276
1.72 1.394 20.62 11 96.8646.5 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 Performng a t-test statistical

ana
res
Var
Mea
20
0
200
1.6

data

ystsTof—the—abpve—datagi-ves—the fol-town

amgle | Erpwiiome (@) Goffeedigight (gllp Blplle HeSSuK sy Yield
ancds % Yi é0aPs( Cartri dgésA) % ¥eld (Car-$ij dge B)  23.39
n 20.2P9 23. O&.8sVari ance €577 518 Cbserusms) ons 20 22.16
Poolsed Vari ajgae 2. 90 Hypst hesi zgd Mean Didsf erence 2204
T 3G L Stal, g8 90 PlIggt) onggtall 0. POGISS VO 962
LUO% 90 "I"b%éok..'é%éUUCI-/ UUUZg.g 1}41.[72 CIr'TUI Ca_ .3§he- rarrft 2150
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

gives the following results:

Table 2

t-Test: Two-Sample Assuming Equal Variances

% Yield (Cartridge A)

% Yield (Cartridge B)

Mean
Variance
Observations

Pooled Variance

Hypothesized Mean Difference
df

t Stat

P(T<=t) ane-tail

20.99
0.77
20

2,90

0

38

-3.90
0.000188

23.09
5.04
20
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20

25

P(T<=t) two-tail 0.000376 t Critical two-tail 2.0244
Standard Deviation 0.876 2.245 The anal ysis shows
W0 batt/0632688 consi stency of % yield, which equateST/GB2004/000276
brew strength, for the caru#i dges of the present
invention is significantly better (at a 95%5
confidence level) than the prior art cartridges, wth
a standard deviation of 0.88%conpared to 2.24% This
means that beverages brewed with the cartridges of
the present invention have a nore repeatable and
uniformstrength. This is preferred by consunmers who
| i keCriti¢gpbéne-tailr i nks to taste the 1018 time after
ti merandwsail not want arbitrary chaemgés in  brew
strte(g}ggahm};he materials of the cardgphgdges descri bed
provided With a barrigks coating to
|np¥eW§%¥ﬁ%§mnreS|stance to oxygen%gnd/or i St UFe.
and/ or other contam nant ingress. 15 The barrier
coathegaﬁayyahsoshﬁwsothatheheespssaECenCU pPéakayeéedfl,

t he beverage ingredients fr t he cartrld
whaf8/ 6AUAERGCECt RESHe §FEET ST Pe 3 of 2TE% gCFI%? fhe

pr%%%ﬁktgﬁv%ﬁEEBhdgg @Eb%&E@E%nWﬂyCBeﬁtght (agdwenpsel y
arfect the beverage ingredients. The barrier 20
condatiengemagvisé ) ot hanmg r PalioFePEst €4ErREERe Fisdp 2
of JPEL, ;. Polyam de o P acetablssedy,
StRRAEFPa e VTR lﬁgrrle%Vg?oatgn a%%? bgegpp I'ied by a oo
tHRkTRRK 0t qerC bativeds wittl whiengarbutidges ifnithed present
vapour deposition, vacuum deposition, ., _plas coating,
ln@@£§%@ﬁu§@aﬁ aj HOREUF@RCREPLEn Grgngrddorm s RN his
1 S_Egggoﬁg%HQ&QQWh% hever agR iRr eRakdd @ taste the
¢ 201 for use with the present invention for
sam’.ae t\Mrrteh affteratidwe dest doedthepetagabitaeey ¢geqges in
shown in Fkgures 35 to 45. The beverage WD 2004/ 065258
brsHr FEESHE4000276 45 preparation machi ne 201

genefial s teIRNIsSF aHousidtg idbes 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
adversely affect the beverage ingredients. The barrier
coating may be of a material selected from the group of PET,
Polyamide, EVOH, PVDC or a metallised material. The barrier
coating may be applied by a number of mechanisms including
but not limited to vapour deposition, vacuum deposition,
plasma coating, co-extrusion, in-mould labelling and
two/multi-stage moulding.

A beverage preparation machine 201 for use with the
present invention for use with the above described beverage

cartridges is shown in Figures 35 to 45. The beverage
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containing a water tank 220, a water heater 225, a

wat er punp 230, an air conpressor 235, a contro
w@r@aes®es, a user interface 240 and a cartri deer/osaeh4/000276

250. The cartridge head 54250 in turn generally

conprises a cartridge holder 251 for holding, in use,

the beverage cartridge 1, cartridge recognition neans

252 and inlet and outlet piercers 253, 254 for

formng, in use, the inlet 121 and the outlet 122 in

the beverage cartridge 1. 10 The housing 210 contains

and _hol.ds in pasiti the other conpanents of the
PR B0 T e h0e: G5 PEER 3t SFBPRII e oMT o %0
cotdihiPey ta fWa@Rra thelush ol astiter Mbekralkosych agter

ABS. Alternatively, the housing 210 can be nade in
PUib|e Cor &Th 33dT COMPEIRSEfe2alN. | @ weréricd] PYeERSEPrL5 a user
; 4l es teely ar .al um.ng usi [
Y B A B e PR ES R dge nesd
250r amt thaddf g2hkraidya compariskal & 2k2twhidge allldwracsas<Eor

ring assenbly for fittin of the nmachine 201

hodl e ts Rad G BEVETAIRIS T afed . CoREEnens: o
re@Rignie idfh 2l 05224330k ke hewWsing1210,1Ehes2Q pear osq4

half 212 provides a recess 214 for the at fachnent of
fophd oxaiag t dik U220, thike iRdesi A§1280d sheopmedeR ftR2 in the

: detents, abutnents, bosses and
be&%?%%ﬁe g%?%?"ﬁs?' for retaining the conponents of

t he Timec hione 1201 2il0 positioe and heltst he peedtfioh &he
Ot%gparate chassis. This reduces the 25 overall cost and

FgRCTBCTERE SiREhiFHE POENLASHASE -2 T80 OUERETN6dSI ng
pré¥@rh® 1R ahekabhy wRooul ded 1w bh feetofoL r%b@%@'?ga%QQCS

machi ne"thereon in a stable manner. Alternative
matlga ilpds ughs apt 4BFf. nAythkavetavehapether hionging 8f&blcen be

PR bcth T b Bl 2l ot e DP9, 210, oo
stafinlbesbeverager\\Q1 20044 069258ePEO(SBAG041000276re4rably
conprized 3 1am eno13Paesten Aaving’ o front haif 311 and a
rear half 212 which allow access during assembly for fitting
of the machine 201 components and can afterwards be joined
together to define an interior 213 of the housing 210. The
rear half 212 provides a recess 214 for the attachment of
the water tank 220. The housing 210 is formed with means,
such as detents, abutments, bosses and threaded portions,
for retaining the components of the machine 201 in position
without the need for a separate chassis. This reduces the
overall cost and weight of the machine 201. A base 215 of
the housing 210 is preferably provided with feet for
standing the machine thereon in a stable manner.
Alternatively, the base 215 itself may have a shape forming
a stable support.

The front half 211 of the housing 210 comprises a

dispense station 270 where dispensation of the beverage
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receptacle stand 271 having a hollow interior formng

adrip tray 272. An upper surface 273 of the
woeaapstass e stand is provided with a grill 27BCDGB2004/000276

which the receptacle is 5 poesitioned. 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

receptacle stand 271 to acconmodat e the di nensi ons of

the receptacle. 10 The cartridge head 250 is | ocated

r et Of; e_housi 21 bove the

SRR N Eabe® o1 2 aiobatan FhetRrfur el S fahates =
récepeaabbystahé beighévohgthehglibh 2dderielatb¥@ifg a drip
tthe %?étrid e head 250 _can be adjusted to accommpdate

By refent S11ZBEPSF FREEpFactés P FReprerepredlessiand is
pitbei aegeptag! (g8ige .@b@sc@nt%l&‘ﬁ Eﬁétfééglgt%fg 230

as, possi bl e, st still allowmng the receptacle to

pPpeitiepredt chandript huaawd72 r om témeodalsbenseost Ghé chousing
hat t he ensed

0, ~S 1 him se the hejght IS ,
zﬁivg?ag%g as ﬁ%yl%%s%én%h%e?%f%g%%%éa%??%ﬁ'tger cess 275 1is
foroept fnl the Thisnachsl £ 201k MhdhSEn§ P 8Y i MoP80t he

spl ashi of the beverage and m nimse _|oss of
TR AT S ADBUBBT 650 ViHEF ITRIRAER o os i EeRgions of the

réssbes@bly receptacles of between 70nm and 110 nmin
height can be inserted between the grill 274 and
car t¥hielgeaheatdo® 3ea@ 32 Th el srelcdd aneediseswa nd er flae ec @4 0o f

tljles }Ilé)&sated é)j;?t e front of the housin 10 and
a

conpri sesd art7 st op*butT P G e = HF PR L f

Fishaters 3NAHLRIDE S PASF 2451 herid aldisghidb et Sgrill 274
%f3-246 preferably include a light emtting diode
rRYFHVO 4P tthe MRt g dihatb 2 bfcathée 3ol ustaheto

R D ISP of LA L% A e
tl&¢5_-t2566 N0 R0 106 525 & P ETY (332 GA /O B t ildded head 250 as
poI l %{P aet ,e wvi"'xnielt shte rstt 1rﬁel rgalclhcgmpiengz Ot]hela Sreocpeeprtag Cllneg tlon be
inserted and withdrawn from the dispense station 270, so as
to minimise the height that the dispensed beverage has to
descend before contacting the receptacle. This acts to
minimise spraying and splashing of the beverage and minimise
loss of entrained air bubbles where these are present.
Preferably receptacles of between 70mm and 110 mm in height
can be inserted between the grill 274 and cartridge head
250.

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

The status indicators 243-246 preferably include a
light emitting diode (LED) 243 to indicate readiness of the

machine 201, a LED 244 to indicate if an error has occurred

in the machine 201 operation, and one -or more LEDs 245-256
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or automatic nodes. The LEDs 243-246 may be controlled
to illumnate at a constant intensity, to flash
WO ndoanos2sg ently, or both dependi ng on the staPOBGBR004/000276
t he machi ne 201. The LEDs 37243-246 may have a variety
of colours including green, red and yellow The
start/stop button 241 controls comencenent of the
operating cycle and is a nanual ly operated
push-button, switch or simlar. 10 A vol une
adj ustment control may be provided to allom1a user of
td q%dz%@en%%%etro ﬂ@%@ém Rdist sthe Plid Benual
del i vered beverage w thout altering thg ah
Oro@elrt@martgochmd@@t er it d&DsPrefBer24ls| watyhbev@idmt&”olled to

, ust nent control al.laq an .adj ust t | une

AL oot ol ! S 2020 MILTAL AP O feneay,

orTRY: the dapeeicatiy |61110Q,hea dtianedl o iRl madhdir bdl1. The LEDs
readout with increment and decrenent buttons, or

24i-FidibaMaYMbRY < PpiVeaIHoFY w8l Gre olE scdmclaidiag lsreen, red
ating the start/stop button 241. A manua
anﬁs e}qgﬁitch (not shown) may be provided on 20 the
nacﬁmﬂesk&tt/ﬁdnpwhﬂbbmal241p@wamxsu@pbpmmmmdmment of the

| | ed o) t | th
oCR TG 1 Gt RS A HEEONET CBRRIr S PREAREEon,

. swiidkhk 220 gigihieeated to the rear of the housing 210

and is connected to the rear half 212 of the 25
houdi glawe. atheshaeat cankr220meympei eV cgendoakilfow a

| ind a 2 whi_ch at3) e r| ht . ci uIar or a
?u%%%shlggﬁ%gﬂaé&rtges |c Y, &8 oﬁg t IHQ of the

deddﬁﬁmeﬁe&e&@rﬁ@beM1&@buﬁlbﬂt@glh@eth%n&th&hoW@&@tlng
ed off in_use by a_manually renovabl e
Chﬁr‘f&cizfzflSAﬁ%o Sreterard YpFbei yed ireward s Edke CoBsgol

alQEw%hgntﬁaﬁu@Qh%Bt qoMALGRt 8% gﬂ bhe MRLEr oBYTP The
30. The water tank 220 may WO 2004/ 065258

VO@GMEGBQG@$£0@@27eonisoaemﬁﬁdbefaompaatyahspaneatldnear

sl&dgg§luc%gblggﬁe&éghou% w1k8 increment and decrement

buttons, or similar. More typically, volume is controlled by
a user operating the start/stop button 241.

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

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

communicates with the water pump 230. The water tank 220 may
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a consumer to view the quantity of water remaining in
the tank. Alternatively, the water tank 220 may be
worea/065208n an  opaque material but have provi dedr/aB2004/000276

viewing wi ndow therein. 5 48 addition, or in place of

t he above, the water tank 220 may be provided with a

| ow | evel sensor which prevents operation of the

wat er punp 230 and optionally triggers a warning

i ndi cator, such as an LED, when the water level in

the tank descends to a preselected | evel. The water

322010 L GLAELL 195,20, LI pal 308GL L Pl ation

zaQﬂﬁﬁ@&kMeEb %QQNBQﬂﬁﬂcﬁﬁﬁMﬂﬂﬂrEﬁEwaW&temdeﬂnﬁﬁﬂJan¢he
the water heater 225 as shown schemati cal l&é‘s [: %ﬁ’&
tagdk -aid tiegredrtiedid e d-hisy Ware e Gtol2 205 5o moan
O}P&Lé{"t'}é I?(‘I( %leq_%_%. %L{Ei)ﬂ éIlO%df’e% %. Q/fle%\gglgerJ_/I{HCR\l O:fhereln
maxi mum pressure 5 bar r ef er abl
In mdainrtrmin ,use; itrheplpraes saft echsi ldbdyee (| itiet edhliayr Zafﬁiar?-ZO
The flow rate of water. throu t he rrachln O
Mo RS HUVEIRF HEE Fher B lﬁv%g‘esssor To ercen age
@rﬂ&r@%ﬂ%eﬂ%ﬁéﬁ%d@ exf die c@iﬂ‘ﬂbrmﬂlcya:hﬂggers a
chopping the electrical supply to the punp
weRrTeifrar amqhqat@rpurml@arﬁ%@n dri e vhgn aﬁ%ﬁ dfatl%‘ﬁA;lW)o in
300/ % 50% 0N 7 % 0 10 fwdi® tank 220
arﬁlé}?n a Codqc%sichﬁ ra%e%?le&atge%rlaéé{/elof Oft}ﬁiwée): WvoI umaaLrl
pﬁéféﬁﬂﬁﬂyFhﬂﬁﬂﬂhIfhuﬂfﬁ&ﬂzﬂﬂgadiuy of SppEadimrrely al -5
25 + or - 5% accuracy in the final volunme of the
130‘%@@“’6ﬂsed beverage. A suitable punp is the Evol ution

EP8 AU, M oduseth PYo UkageradivdRavichnddtedd)bettween the
volunetric flow sensor (not shown) is preferably

warew | thetk 3R @ hend | the | Waleeri herre &t T en rown
q%)wnm & flfjo%v V\@Jgeerélf)%d %f’so cgﬂ@}ﬁfgﬁybv%f @l@et@@ntrol

ENSor 1% sensor
Q&@é&&ﬁﬁzssfwghﬁ&zq@ﬁwmgea maaciﬁm VEtew et epf 2200
is located in the interior of the €¢ng %%O - The
whEptRroD MR RE 3t RVIBRXHEET r%r%?S%%cP ami

Preferably, in normal use, the pressure will be limited to 2
bar. The flow rate of water through the machine 201 can be
controlled by the control processor to be a percentage of
the maximum flow rate of the pump by cycle chopping the
electrical supply to the pump. Preferably the pump can be
driven at any of 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%
or 100% of the maximum rated flow rate. The accuracy of the
volume of water pumped is preferably + or -~ 5% leading to a
+ or - 5% accuracy in the final volume of the dispensed
beverage. A suitable pump is the Evolution EP8 pump produced
by Ulka S.r.1. (Pavia, Italy).‘A volumetric flow sensor (not
shown) is preferably provided in the flow line either
upstream or downstream of the water pump 230. Preferably,

the volumetric flow sensor is a rotary Sensor.
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is able to heat water received fromthe water punp 230

from a starting tenperature of approximately 20 Cto
w@rood/oeges ati ng tenperature of around 85 C i n poDeB2d4/000276

mnute. Preferably the dwabl 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 nmmintains the selected

tenperature to within + or - 2 C 10 during the

operating cycle. As discussed below, the water for

th [ | o i d h .rid
head o0k R4S C6F 93 °C. STHE Rearar "2 755 Coprd Fol T e

holidield Y 1adj-usle hietdel iDver halerpgbaktl eatdnei tiferis839 @ and
_or 3 Cfroma nomnal water tenperature of 85 C._ The
ishedtler trshEpst vekpH Jesedivesy drorefrper ¥PGFE SYpRBR0 from

i - f i £ . r at-u ceeds
@ PG Gl FeBeranta?, M b AE ETRE SIS BN
opeafatrindg & chpad a2becand acantid dge °C by medes 6f manute.

t hr ee- alve. Lf the pressure,  of the ter flow.is
PredeagRY! & et 116 PRESBIT, §HEnE50 StaPLR G TRELRS
cyldid RedPRess Wel tie: Rels-owanahee predekekmicked subsequent

limts then the water is diverted by neans of the

opeeddngaryols Ve ilsse therdrlilp secgydsecdVier freater
r.eceptacl.e 270. i.r I or. 2 k.S.-operativel yw

e e 1o PR g (T HaA heRs 550 Ry aane o 8 ¢

duarierghahey alpearsantha? Tyvedmd.r ollsedilyushedc drilool, the water
processor. The air conpressor 235 praovides. a naxinu@ge

fom Ghe sReTEt &9 VClsodey OF Jedd VEred h&ar then GREd %

ey K Molgdne 0,323 Med s RiRSSeLIeed 2b8 2.0 aHiar to
Preferably, the air conpressor 235 can produce two

quiladdy reatjest &beasteliorenyndempgraftivow tot €idhera 83 G\W or

fl ate._ 30 The.control .processor of t kever.age

231 ggﬁ“ﬁ“} Gh RIS é:oeﬁ%relrs%élrae ﬁrfolc%gssi%ﬁg T%%dlﬂegter

2 20N G g B Y anl e M0 204365228 RETCEBE2 004/ 006Gt s EE
control processor is operatively connected to, and

theodaadier idpdhst iteTRSratiie wacEedredfer’ 2282054 qutput

fﬂgﬂn{ﬁéy%eéyéi 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 is acceptable the water is passed to the

cartridge 1. If the pressure is below or above predetermined
limits then the water is diverted by means of the three-way
valve into the drip tray recovery receptacle 270.

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

The control processor of the beverage preparation

machine 201 comprises a processing module and a memory. The
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conpressor 235 and user interface 240. The nenory of
the control processor includes one or 5 nore
wo arabizes for one or nore operational paranet B€EGBOE04/000276
t he beverage preparation m&hi ne 201. In the
illustrated enbodinent the operational paraneters are
the tenperature of the water passed through the
beverage cartridge 1 during the operating stage, the
speed of charging the beverage 10 cartridge 1, the
presence or otherw se of a soak step, the tota
di_spensed val .of the _beverage fliow ra of
ot Bl R CRE Lo 1 SEREPGE el dge o hes See TP o rar et Eols
oparétiper iodd ehet hetpu geatkage2sThearati abgs 2B0r, twhe
operational paraneters are stored 15 in the nenory.
comRE SEFOLT i2dGe AR RsE 485X Te68e 2fPovi ded on or in
t he rgar {f L eRpe3eniig Lhe RReAL ieRahides one or
paranmeters réequired for optimal dispensation of the
molrey eeageblies theat orar tri dgerel opEive tdoge i pamgmsitgasy for

format _and conprises_a_plurali of dat it
CheoFRISH N R BB P 250 MRS A €015t ordy T8 frdustrated
enbRIHi ein tPIORe SpRirafEREY. phakhet3rd ladrestthat eerpewatdire of
bits of data can_be used to represent the  necessar

thea pisdisite PaEsed FErapeRatiien Hevssrgre Cers tdesgs ilbgdlr%-ng the
g ers:

ofRRting Bes © eyt IE B TRE hle BRvadebe ||

caxt33 dge? 1& IhEardrreistgeec lvar geheGwi sfeasif ehacgé witisfp, the

B ol S U SR TV, e v
watleQWRNAGE tMd RAWcHSed% 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 is in binary format and
comprises a plurality of data bits corresponding to the
variables stored in the control processor memory. Table 3
illustrates how 13 bits of data can be used to represent the

necessary variables for the operational parameters described

above.
Table 3
Bit Parameter Description
0 &1 Water temperature | 00 = cold
01 = warm
10 = 83 °C
11 = 23 °C
2 &3 Cartridge charge 00 = fast charge with soak
01 = fast charge without soak




4, 5, 6 & 7 Beverage vol une 0000 50 mM 0001 = 60 n

0010 =70 M 0011 =80 mM 0100 =90 mM 0101 = 100
wok00404s88 = 110 m 0111 = 130 mi 1000 = 150 PET/GBO@X/000276

=170 M 1010 = 190 M 1611 = 210 m 1100 = 230 n

1101 =250 mM 1110 =275 mM 1111 =300 mM 8, 9 & 10

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

100 = 70% 101 = 80% 110 = 90% 111 = 100% 11 &l12

Purge 00 = slow flow short period 01 = slow flow | ong

period 10 = fast flow short period 11 = fast
flow long period -The code on or he cartridge 1

will normally conprises phe oflﬂﬁFﬁa%¥1thﬂﬁP§Zbits
for error checking In. onElexahp&eha@¢6wbﬂbucadakis
4, [Jb UVéTéE:&J Eg{eﬁég '\}Hlﬁme usS OD L bfm ari— aun €S I ITLELT Th
Table 3, a cartridge 1 bearlng t% 2004/ 065258
PCT/ GB2004/ 000276 0001
0010 = 70 ml
0011 = 80 ml
0100 = 90 ml
0101 = 100 ml
0110 = 110 ml
0111 = 130 ml
1000 = 150 ml
1001 = 170 ml
1010 = 190 ml
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%
110 = 90%
111 = 100%
11 &12 Purge 00 = slow flow/short period
01 = slow flow/long period
10 = fast flow/short period
11 = fast flow/long period

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

the variables listed in Table 3, a cartridge 1 bearing the
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52 code "1000100011110" woul d have the foll ow ng
operational paraneters: 10 Water tenperature of 83 C
wOBHasi2seharge with soak 5 1000 Di spensed dri PRT/GBReoa®00276
of 150m 111 Flow rate eqyals 100% 10 Fast air flow
purge/ short period. Thus, unlike in previous beverage
preparati on machi nes, the nenory of the contro
processor does not store 10 operational instructions
for beverage cartridges based on the cartridge type,
i.e. instructions for a coffee cartridge,
| AS . ' fiar te cartri sl NSt T UC
o A e R Bl T i R ot e
pacemtat@rspr ocessor stores variables for adjusting the
15 individual operational parameters of the operating
cycl®®.  This F RS S M tad PinttageS Firstly, a
greafoer degreeraf GRINJOh1¢fh thekdi spensation cycle
can be exercised. For “exanple, slightly different
oper@ilonal pdrispsreresl caninke vodsag fodr 1diofler ent
gra or blends of coffee rather..than 20 using the
sarrg‘e‘%ar arretelrr%glc?worraaﬁ et%lﬁé§g Oc"offee. Prior coding
sol utoi ons rel Waig @i xStcW Huirdsl/shetrito s ybd .
cartridge type rather than by individual paraneters _
ar e ThigFsui keo 13U EF iiotse LivRreCen ESHaT adperaargiines,

tHeY Hef®riOlor $HY | AN theMEerAge JRes RecAURe they.o

qui ckl y“consune the 25 avail abl e storage space in the
opeg@itigneediimmtand tdomtsr dlor peveesger caleoundles Madwed on

codi n t hod of the present invention allo f or new
Che Ve 4g6 08 (7 Fge types T6BE TOEGE T pr SO | ng
cahevreaes RhepaiaidiOhdTEH REShHRWRN MRe e dge,
_operational parameters for the operatégglcycle for the
1DFERUSE LpdFe fade c &y icdgé ridgee e6Ml-y T iegeld tiysomemory of

o8 BT L B PRPLALE RUARENS 90 TEAR 20 e
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 instructionsg by
cartridge type rather than by individual parameters are
unsuited to such subtle differences in operating cycles for
similar beverage types because they quickly consume the
available storage space in the coding medium and control
processor. Secondly, the coding method of the present
invention allows for new beverage cartridge types to be used
in pre-existing beverage preparation machines even where the
operational parameters for the operating cycle for the new
beverage cartridge 1 are only decided upon after sale of the

beverage preparation machine 201. This is because the



10

15

20

25

30

53 control processor of the beverage preparation

machi ne 201 does not need to recognise that the
whewanessi s of a new type. Rather the operatPoONaB2004/000276

paraneters of the operating3 cycle are set wthout

direct reference to the beverage type. 5 Hence the

codi ng nethod of the present invention provides

excel | ent backward conpatibility of the beverage

preparation nmachines for new beverage types. In

contrast, with prior machines, the manufacturer is

cdfstdl Jeddddl Pensidbhardiawe hpwyage topeandigiing: 201
one of the(gre-eX|st|ng di spensation 10 cycles as
dafet erati meEkhEa HeqeBmek dhatadiinhdeSverrg e art rifqe nev

head i 0 [ | e T '
S ddF N JT RS e e B S b e g e
cfd e hhoRst parthAn5,daredt ateid reruppero pare 256 wage &£vpe.

R T IGHRS B ari e ST aat St a7y e

22011 e JRRSFar PAHESmEROi b OIS PRrdhe Be-ddith garprésigeation
mount 257 are rotate about a common hi nge axis 258,

nétgnes B9 tew betorrdh et YRS ¢ riw OHOTEF - 261 R RALOT

SQNE CO nents o h chi . j t \
od eI I P B T A S enags o e
b&PE 4 dél Oeypemusing Sdnaref niiveprelatiseing dhepénsedion

| ower part 255 by _neans of a cl in chani sm 280.
cw\be%@rpﬁ%e%%%i%t%ol%ﬂ&ﬁ@éﬁ%c 120Dt ng | ever

havi féf-ééﬁr SELONDh 5 ek Sk DAl Sg28ds angd 28242
I rs

The part 281 of the 25 clanping |ever conprises
The kshapedgarmoWiech25s of votabtart wodee deead $he comprises

er rt 256 at first, pi '
e N L A LA
pOhot 151 & | @Bt POAGEVREULONDS T SESs1voned efnlsebteenatns fixed

282, one on each side of the cartridge 30 holder 251
lomethpare 2% hepfyvBRabnT§tabunt @ dURRET HREGPper par te 24BPeY

o857 SESOTAM BB 5h 238 Lovel kot eaV rovates

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
means of a clamping mechanism 280. The clamping mechanism
280 comprises a clamping lever having first and second
members or parts 281 and 282. The first part 281 of the
clamping lever comprises a U-shaped arm which is pivotably
mounted to the upper part 256 at two first pivot points 283,
one on each side of the cartridge holder 251.

The second part of the clamping lever comprises two
over-centre arms 282, one on each side of the cartridge
holder 251 which are each pivotably mounted to the upper
part 256 at a second pivot point 285 located on the hinge
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54 axis 258 coupling the upper part 256 to the fixed
| ower part 255. Each over-centre arm282 is a
wo eaupszsal nmenber conprising a cylinder 282apCEHGBR@A1000276
282b and a resilient sleewe 282c. The cylinder 282a
has an internal bore and is 5 rotatably nounted at one
end at the hinge axis 258. Afirst end of the stem
282b is slidingly received in the bore of the
cylinder 282a. The opposite end of the stem 282b is
rotatably mounted to the U shaped arm 281 at a third
Y poi nt- .286. . The third piv ints 2
a)%nc%nnectoéléﬂl g f&eaﬁlc?rﬁrea trr%\?ea(?—‘loe tile J‘lxveéietlé)wer part
2 55he Baepe loviedl- _tce2BGeandn Imaerlsp@r tre2iprotad mesiddrent
sl eeve 282c is mounted externally on the stem 282b
CONRE Tieh ds CYA TS, 28@tnedn StEBURRRR 23 Padss idi aitte

sl%wen%r2c282@h%n@yatﬁ@e%8%%z s eSSl 88Me and is

82c accommodat es “shortening of the over 15 centre arm
rd&ﬁkd@ﬂy mqmnaﬁdthe aver eg@htate threm282d pxd=ark58. A first
Movenent of the thir

nfl t| on i vot
rh o SR oad s 1o d By romAhe TRihge bR Bt of
tHeS dNUshdeossiokl. e“ﬂPﬁé ro@g%lsll\t% Ve BNt hef dihen SteRIvs is
282b in the cylinders 2a. The resilient sleeves

roggrabdie w@ﬁzadars;py they F-ehweed Be $i8Y édne tiHed pivot
polfn%hzi %ge rt.L]] % r%%q. q_lﬁ%% bl'é% frr%mk.ln%fontr%%ted to,

cartri onprlses two down
andeﬁ&mﬁﬂwtwmh@ablmembdm$l%&7tconahanL@@eh'$md¢ mBaﬂamd

cartridge hal de 251, _each cqnprising a.cam surfac
Lo¥es Pating "ie THEnGE b 155 A58 VeTAB 2R wéd TR har ¢

ext23rRfl IvhenCallr isdae: BRLELHNEO Litendrl, oVl tHethin
bosses 259, or detents, |ocated one on each si de of

abﬂt@qn@m@mrrfwsz% aheocyRdadex RBaat agdget2e0 282b. The
re%ls':ﬁ %llle%%%d 2%2%e %lcloﬁn \M&athap%g%%%%%?’ s té’xe og&r—
cehmm@edxhrQmmabumebneeee lhas toves - @@mkden@xaommmlamm@ an
extenﬁpdzggﬁ%gggggglggT/G%%g%ﬁg%%O%EGthESthlrd 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.

The U-shaped arm 281 extends around the front of the
cartridge holder 251 and comprises two downwardly dependant
hook members 287, one on each side of the cartridge holder
251, each comprising a cam surface 288 facing the hinge axis
258. The fixed lower part 255 of the cartridge holder 251 is
provided with two bosses 259, or detents, located one on
each side of the lower part 255 at or near a front edge 260
thereof aligned generally with the hook members 287.

As shown in Figure 39, the U-shaped arm 281 may be

formed from a one piece plastics moulding comprising an
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ergonom ¢ hand grip and the hook nmenbers 287 integra

to the arm The cartridge nount 257 is rotatably
wonwanestsbet ween the upper and | ower parts 25BCT/2B8600a/000276

the cartridge holder 5 25155The nount 257 is provided

with a substantially circular recess 290 which

receives in use the beverage cartridge 1. The recess

290 includes an irregularity 291 for acconmodati ng

the handl e portion 24 of the beverage cartridge 1

whi ch al so acts to prevent rotation of the 10 beverage

exEBH95-Rd e 58 LLCe Boldgb 25 o5 e prparay co ohe

artmower part 255 such that in the open p05|t|on, as
shomgﬁln Figure 41, the cartrldge nmount 257 i s biased
out Cartacioh PRUREh@ 5 %6d TPSREADRNT FOPGE eglo bekaeen
h ri-chg n 15 v t
R e S Lol anE ool o or okt O menBer e 584 B polder
25The Tbar moudge 256unts EBviislepr ouicied wmbbtaamla@éytaaecular
recgz fg re ei%;n% therethrou% %Ee LN et and L%F 7
Fefcerd ¥ 52°8nd°8 hfad™=506"6f FﬁsréﬁﬁtFFEgél ge ~-
Theeee@elstsl omoneaBiuded wheArtBgutaktikdge1mpurt 257 is
moved 20 into the closed position. The upper part 255
acegmprraédng §bgeharPyecppetian B4dyL She heusragea
cakEGUHLAr 1ViAW-Rd A WsRAgW 312t gegyggtwgbegtaoncgese
can view the beverage cartrid ng an operating
bewyehgeandraksdg9|suahlyheonﬁmtwudgethendarZSSQarEhedge
| oaded in_the.machi ne 201, The view

cagtsagRn i et s A E R R SRR IPy E1 F Bet PRE L gyeT

pawhi gB5 @O@ﬁgﬁﬁa@nﬂngﬁhESoFgﬁ bhangecds ak Eﬂgwﬁeﬁﬁr@ggure
cartridge 1 against the [ower part 256 when the

4lcth§|@Qetﬁeﬂﬁéergmtl857cﬂésbdasﬁﬂ phe sameontaett Weth

’thgg??ggggégyggggagEs2EQes8' %nottgg ?t%}dgé %hﬁnt 357 is

I one
mobetivean bliecwheachgwinthdene3ddtand the mnneulpﬁevﬁér

me%gg%éOGSZSS PCT/%%éOggégggéég mggnt 257 is provided with
an aperture 292 for receiving therethrough the inlet and
outlet piercers 253, 254 and a head 300 of the cartridge
recognition means 252 when the cartridge mount 257 is moved
into the closed position.

The upper part 255 comprises a generally circular body
310 - housing a circular viewing window 312 through which a
consumer can view the beverage cartridge 1 during an
operating cycle and also visually confirm whether a
cartridge 1 is loaded in the machine 201. The viewing window
312 is cup-shaped having a downwardly directed rim 311 which
engages and grips the flange 35 of the beverage cartridge 1
against the lower part 256 when the cartridge holder 251 is
closed. At the same time the window 312 contacts the closed
top 11 of the cartridge 1. A wave spring (not shown) is

positioned between the viewing window 312 and the circular
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body 310 to enable the view ng wi ndow 312 to nove
axially relative to the circular body 310 by a snal
woegrnmes2sdhe pressure exerted by the rim 311 POT/GB2004/000276

flange 35 and by the w ndéw 312 on the closed top 11
ensures a fluid tight seal 5 between the cartridge 1

and the cartridge holder 251. The |ower part 255
conprises the inlet and outlet piercers 253, 254 and

the head 300 of the cartridge recognition neans 252.

The inlet piercer 253 conprises a hollow needle-like

bodyD 8 186@ %‘Ha‘?ﬂea t3RALANBG LA ndBly AR, tolove axially

perforating the lamnnate 5 of the beverage cartridge 1
reillatiyse toThdg mlétcudlaer bexdy2330i ¥vi @ famgild degree. The

pr%%%m Cat' %n dl\qnbgass e V:\ck-ilLtm(:“r %t thelz%%a%%p :};%mfgxgn bﬁ/‘d the

I gure XFSnie €s thrgugh ower

winslogonnected the aloeed ebpcandenisudes 20ffllie walgit seal
heater 225. The outlet piercer 254 is simlar 15 in

beftyisen; & heneagirmicioepilePosr thes Cambed dae fpdder 251.
appliycanty s Eun0Pean paLenlsEP t% 91%1%4;1 4 R 1%1;

334 572 and conprises an open ended cylinder 264 of
pi@ﬁn&uBaQS@n DE§ha@éUt®eo@sadsé@w|@d m@mnqynmnnaga ons

| arger_.t han the ch e .SPo rcuat e
resORRth foltmep W2l S U piddodil B B meg
ho234w Sieslfcatiatke Q:uweeQ@@ ENE AT \g;erat Wdlahyetldld i@l 261 for.

| am nate of the beverage cartri 1. The renuni nder of

pefrﬁ@raﬁaﬁér towd liegrigatehaclet] Ghgi Pedieraigey cortidioe 1 in
usey! nﬂ%t kﬁ%&%e&o l5he 5 Eai%.%ﬁuﬁ%? CU?hll%%%lgi %H%h a

serrate port oId or pull am nat
waawaycbmdmuth@G@ubbeBhb&nap@rEUg@xhenarwhnb@ b@mﬁ%ﬂg&hrough

s APURE BRET AMnarll SoCtPBPREFA P OFb SHenARgeuit 263

ofSRO! WA cantheuhen bhe camkr b@gﬁe@?ﬁfex%%} |2g4| Ns Eheilar
closed position, rests in the annulus between the

indictyekatge t@@owtzl@ta@dem@rod{e@prmeld 47 Ghet mpplicant’s
Eu%ﬁ?%g%h% cu%tfugﬁfLaégglggﬁingg!ﬁﬁé%ggnulug%S%ﬁ' C%%prlses
anbeplent keded! lcgtl iYBe2004406%2 58 reGTaEGB204/-C0R2EE dfbss—
section having dimensions larger than the discharge spout
43. An arcuate portion 265 of the upper end of the outlet
piercer 254 is serrated to pierce and eventually cut the
laminate of the beverage cartridge 1. The remainder of the
upper end is cut back longitudinally of the cylinder at
least to the base of the teeth 266 of the serrated portion
to fold or pull the cut laminate 5 away from the outlet
aperture before the beverage is dispensed therethrough. The
outlet piercer 254 pierces the laminate 5 externally of the
discharge spout 43 and when the cartridge mount 257 is in
the closed position, rests in the annulus between the
discharge spout 43 and the outer wall 42 of the discharge
funnel 40. The outlet piercer 254 folds back the cut
laminate 105 into the annulus. Thereby both the outlet
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pi ercer 254 and the cut |am nate 105 are held out of

the way of the discharged beverage. The outl et
w@r@roes25254 i s surrounded by a | edge 254a wWhPCIYGB2004/000276

raised relative to its surm;soundi ngs by 0.5mm 5

Advant ageously, the outlet piercer 254 is renovabl e

fromthe | ower part 255 to enable it to be thoroughly

cl eaned, for exanple, in a dishwasher. The renovabl e

outlet piercer 254 is received in a recess 267 in the

| ower part 255 where it is seated. The inlet piercer

pj%pta%ndjﬁ 48 A éefanpiir?gtfﬁeflogﬁf@%&% fgjlgctelcg the way

, such as stainless stee roma pl
ofnratley idilschathgett dgeousdge . the use of plastic cutting

el enents | nabl ed by use of a lamnate. 5 which is
abl 1% Odletslpeﬁhcﬁ%ﬁ%c‘oe%r?oﬁ‘}cdts W%%@%t@f 13 cledge 254a
wHRdIe [ Blra iGns eteittlye dde il FesfirdbihgL M CRHRE,

made 15 | ess sharp which lowers the risk of i'njury to
t he ZsbipsitRgrecusy addia i1y atenegs &4 ng efammratsle
t r . Pref bl. t he_inl.et piercer
f#%@%tg%hlgﬁgﬂga%féﬁ é%%(ﬁ%xﬁia%ﬁ%ﬁféj#ﬁ%ﬁ%ﬁfﬁﬁ?%§ﬁ§%ﬁﬁ(ﬁ
cliawregy, alfamidxadpled), i o entakishdr.omidhe-dmneibipgardutlet
255. 20 In use, the upper part 256 of. the cartridge
PIGIAFer 2951 19 LRRMAA%E 1T SmTETSSFert Posint ithe itPWaH dRrt

299 Wi i1ential eda o tingal lihiQh tavwards. the veldjigaline
as shown in Figure 36, to a closed position in which
oyttl §ts pgrEnsstratied s tientisald wi omieteit alduchare istainless

i nt-eren enent wth .the fixed l.ower, 25 part 255 a
s 5%?’ri§gggﬁ%ﬂuﬁ é%?%%lﬁﬁeWﬂ%ﬁﬁlﬁ&ﬁﬁ%@ﬁ%?ﬁ%?ecﬁﬁaéa gﬁ%ﬁnuse
oft d serar: tomtddieict l«aseetbresiild eSilyedREr aldc0nOfa ltdhe nate
cl anping lever. To close the upper part 256 a user

5 ot thecpamsitvg evad Bt iy B Sieapaetarlhic
o8 DU DM 3 CISSURY e DR e
1eﬁSeWMHg¥MdemﬁlSJdenH(Ihg:aﬁtﬁmmaﬂMimUutWetkiaﬂgﬁcﬁﬁhsmmer.
In%%%ﬁ%%%%%ﬁ?%ﬁ%%%%&!d %r%i%% ége%%géépgg%§%ot prone to
rust. Preferably, the inlet piercer 253 and the outlet
piercer 24 are formed as a single, integral unit which is
removable from the lower part 255.

In use, the upper part 256 of the cartridge holder 251
is movable from an open position in which it is orientated
vertically or towards the vertical as shown in Figure 36, to
a closed position in which it is orientated substantially
horizontally and in interengagement with the fixed lower
part 255 and cartridge mount 257. The upper part 256 is
moved from the open to the closed positions by operation of
the clamping lever. To close the upper part 256 a user takes
hold of the clamping lever by the U-shaped arm 281 and pulls
downwards. Consequently, the upper part 256 rotates which
first brings the rim 311 of the viewing window 312 into

contact with the flange 35 of the beverage cartridge 1 in
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the cartridge nmount 257 and the wi ndow 312 itself into

contact with the closed top ii of the cartridge 1.
w@ootiopazegl rotation of the upper part 256 rot PCEESBR6E/000276

upper part 256 and cartridge nmount 257 down into

contact with the lower 5 part 255. Further rotation of

the U-shaped arm 281 causes the U shaped arm 281 to

rotate relative to the upper part 256 and the | ower

part 255 resulting in the hook menbers 287 of the

upper part 256 engagi ng the bosses 259 of the | ower

t@@rEa%551ﬂgéhmbﬁ%t0§@hs%EEa%ﬁe2§§ng%'@ 20 &l l@elpﬁo

bosses 10 259. During th |'ast stage o rotat i on
ceatertdyath kbe cémpeésse@ hétméenhbheamamtdgég& Mot inued

e emnn mnn sult, th
I%%éﬁﬁﬁg %Ena ??? eggga%PgA?§er ﬁtP@QeFoPPﬁ§ 256
amdrcakaflﬁgéymaﬁﬁtOQSWh@o%ﬁpﬁhtBaEbntaéﬁ a93ihnshet e wer
bi as_of the wave sp rlng Thi s novenent 15 allows for a
A

Pegke2ap - of FrsFBRENEBE 2 Oﬂh@fbéh@rﬁgéhéﬁﬁﬁrﬁ@@eﬁBI gndses
VeL e a n a re t t

oo e aonEne b BT EBL ae o BETHE R R OB, LPPggerart

2p§ Rugt thei Lbhwvarapaatceptabkeuilangg. ithehel aspkngembers 287

d ted by th tion of
e JRPE R PARESAC BN S P ag: Ao T AP RESLF 258, efonbendover

paatt pbdoeioh brEwegn éﬁ@fa@@d2§§oﬁﬁdfﬁﬁf85@?|¥hEh osses
force is apgrOX|nater 200N. A force T'ess than about
n

2530NPd5E89 hlﬁré@ﬁﬁeséﬁgadééuavéatsealthahchstradge 1 is

c%@%?gsQé&aﬁggwégﬁntﬁgog%rg§$&%lgggsP% ?ag aTé %ﬁ?lxéerHg

ure of e conmponent’s
w2Bdowosuze DE theesaltyi dge heedihdewinabnate25:iaf mbhed
IS tensioned as it is broug@ into contact
| @

aﬁﬁ?%{Ytﬁ%l?%ﬂﬁ% 5845R8 UFF FERERRGOPRE B £ phereeper part
2354a%@iﬁ§t €RdsEsather! ank NRLGe SﬁPlﬁé O?H%ﬁg&opgﬂgﬁt
e

as t distal end of the outer tube .
A{PYREPE AR ¢@h®eﬂpl@fnbvb@raﬂcaﬁmamdtWeb@e@eﬁage cartridge

1{§é§t %@efg% HH#OFI 1on m?agf%%ﬁ%ﬁgegg§%r9§ftﬁgguéﬁg
aﬁ@@ﬂi06525&m£5§é§fﬁ@0ﬁéﬁ@@2§§plféﬂ to the cartridge is kept
witlin an acceptable range. The clamping force of the
mechanism as moderated by the action of the wave spring
ensures a clamping pressure on the cartridge of between 130
and 280N. Preferably the force is approximately 200N. A
force less than about 130N does not provide an adequate
seal, whilst a force greater than about 280N leads to
plastic failure of the components of the cartridge 1. During
closure of the cartridge head the laminate 5 of the
cartridge 1 is tensioned as it is brought into contact with
the ledge 254a surrounding the outlet piercer 254 which
causes the laminate 5 to flex out of plane as the distal end
of the outer tube 42 of the cylindrical funnel is moved
upwardly by 0.5mm relative to the flange 35. This movement

also ensures that the great majority of the compressive
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force applied to the cartridge acts through the
central region of the cartridge 1 through the

wo oadrobeas i ng i nner nenber 3. In the cl osed pPST/GB20V4/000276
the cartridge 1 is thus clsanped around the flange 35
by means of the rim 311 of the 5 view ng w ndow 312
and firmy clanped between the closed top 11 of the
cartridge and the outer tube 42 of the inner nenber 3
by contact with the viewi ng wi ndow 312 and the | edge
254a. These cl anping forces help prevent failure of

cartyid 1 . durin ressurisatign an |.so ensur
fc%%g alépl{]hee@ ietnon et&lenecr%%t?rlff%% ot e&%‘i’%éﬁjée frgitra
régdy seatied calatdge 1 cronugnatiher gt ddusi ddatnner
all internal ~passageways and apertures renain at

MEHET 1 ntehdetf UEIRISIRAGL EVeh Wie iGRFiHiddhal 1s thus
c PERSSY AR LIRE BB AN d1e AP oty UL che

between the first vot poin
vigwine wiardow dije? holdleli ri@5A . c 1Asnm=ah Hee veesan tihe Filgsed top

41..i.n the en, posi t| the  thir i vot points, 286
1L e qé%a%ﬂ%ﬁghﬁ ?qﬁ§?kﬁ¢hé)ﬁ% ﬁgPﬁgﬁ?ég?m?ﬁe
ménbead 1 anerepaldc 230 t i\ H 8/ Rg RAMARAPE 17 eatdeshe

the cl osed position, the third pivot points 286 of 20

ledae i rﬂ”glqst@v@rlagwq Hrosaste thed i amavaning g idiunen gt
e d : iV aj.nt.s to.the

R Te s ge SR PR Fe A Sl e
tHeowemeamentEh: 3 Gonbequett Ingmiddie U=steafed 1ar meitled

‘snaps through' frogma fjrst stable paosition tq a
TN HRBTE FEK T1n 2 5Fhe i T2 (Hioddi SHtiion | s
pRAEYERGA DALY NenRfid RR QYRS GeRldRIA T8

282 and consequéntial conpression of the resilient
diglensiean D gMen Gvee nche ntdsumd lpipnsts spoiisted i286 ar e

past [ i_nary .datumline then yecovery of t .

resi I% gﬁ}a ST e v%‘%ﬁglﬁ:@t £ 56 iaf?’ﬁle%t%é”er%} .r%? grirst
arfdhesddund giivwent p3Q e e ,28@ sawdy thicoMalite- idRgiHMAIGE T

datum line. The clanping |ever thus_ has a bi-stable
230peldt iGR BF OFRR tife Higkge i4d WO Gde eesps@osition the

tH%H%%ﬁ%QQA&QQQ%E@Z@%Jare 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
the clamping lever pass through the datum line joining the
first and second pivot points 283, 285 to the opposite side
of the line, furthest from the fixed lower part 255.
Consequently, the U-shaped arm 281 ‘snaps through’ from a
first stable position to a second stable position. The snap
through action is accommodated by shortening of the over-
centre arms 282 and consequential compression of the
resilient sleeves 282c. Once the third pivot points 286 are
past the imaginary datum line then recovery of the resilient
sleeves 282c acts to continue the motion of the third pivot
points 286 away from the imaginary datum line. The clamping

lever thus has a bi-stable operation in that the lever is
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stable in the open or closed positions but unstable at
the point when the third pivot points 286 lie on the
wo pmgionesy datumline joining the first and seCDG®B2004/000276

pi vot points 283, 285. Thw8, the snap-through action

of the clanping |ever 5 provides a positive closure
mechani smwhich leads to a definite closure action
wherein in the final stages of the clanping |ever's
rotation, the snap-through action of the U shaped arm
281 and second arnms 284 forces the hook nenbers 287

' Y; € enent. W th the bosses 259. In.10
SRS Voh i SHEIRE et 2838 prbvi e ite av the
paigsi sitentecieod theedpenidly gfidthe agperidpad 2ed Sidieehary
a mnimmforce is required to conpress the sleeves
dagayn. IR% i 196N T fovest and 198G DiRiSIOh R D FB3 ,

283ACkrHUY 0 4 ' t : J+Gj i e fi
e, L Rt W s e
prdvd daft er egigenentc lofsutre rwsdlemenbertsl 287 ezt tden
es 259 prevents separation of the upper and | ower
depar Slzzeotcﬁléjr a9y Foths 6 b s %ngsqaéif’e? ot the
clHumirics Iusaftls itogenvent idke R thfudihedardd idlehe U-
head., 250 during operation when the cartridge head 250
shaped Bt 28 bend seaacharts eddufiorassoheT hogumeoders

280f g 1cAartyd It S IS ,d0 allow
thelhac iﬁ%ﬁ%ﬁ%ﬁgﬁ%&%@%ﬁhmgghpﬁgﬁi;%%%§§ gg%%radgl
adddittidndgehe triweti lhasithedraviese 2ised: andvticieadj UsisiGtince to

.6 _operational paraneters accordingly. In a ,
T RCH % o it MEPS3h DEfE Cot FIdGE PeBUGHITHTort GRsing S

2R3 TRATVS T2 s%bttih‘éwsle*é%re%o‘i%z%e%@%rfi\é‘lie%lr}ze?‘éf bve

printed barcode 320 provided on the lamnate 570
thige Féragle Mdaiatr begats 286showk ilmtoFilgmee Wish The datum

-har ¢ : hs, fqrned _froma plurality of bars _of
ll?%nﬁgggtlﬁg s g&rrj.g%PFEé’fier@gglo%dt ke Vhar ?OéLPgsblzgg’k 6>+
Ad3ani ageiole lygc kieound erengaxiemiesie bife thenthbakt meii®rs 287

is not required to conformto a published

angﬁr%pdg 320 )
LAGaPaS56E & SROPF6UEHE659582peTLeB2064Fb602PRers fnd

lower parts other than by rotation of the clamping lever.
This is useful in preventing opening of the cartridge head
250 during operation when the cartridge head 250 is subject
to internal pressurisation.

The purpose of the cartridge recognition means 252 is
to allow the machine 201 to recognise the type of beverage
cartridge 1 that has been inserted and to adjust one or more
operational parameters accordingly. In a typical embodiment,
the cartridge recognition means 252 comprises an optical
barcode reader which reads a printed barcode 320 provided on
the laminate 5 of the beverage cartridge 1 as shown in
Figure 45. The barcode 320 is formed from a plurality of
bars of contrasting colour. Preferably the bars are black on
a white background to maximise the contrast. The barcode 320

is not required to conform to a published standard but a
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standard format for barcodes, such as EAN-13, UPC A,
or Interleaf 2 of 5 may be used. The optical barcode
WO e@do6s258onpri ses one or nore LEDs 321 to il | poi/a&e@4/000276
t he barcode 320, a focusimy [ ens 322 to acquire an
i mage of the barcode, 5 a charge coupl ed devi ce (CCD)
323 for producing an electrical signal representative
of the acquired i mage and support circuitry for the
LEDs and CCD. The space in the |ower part for
accommodating the barcode reader is |limted. A mrror
or mrraqrs 324 tqQ,.reflec i 230
StFPgﬁFth%EEB§ §g%¥$%S§H’o%usgﬁﬁ§'angmgﬁﬁgﬁ ?Ekh%f oF
Irft‘é(‘xateﬁ(i 2 fSIC;_nlaq/V\le:re gmetd.Zgﬁe Swellfwll baarqoahagecm;meg
are shown in I gures 44a and 44h. .The | ower_.part 25
coRpfiEiese TN O FEHUMELE 6 Athitth H%W&%ﬁw&*‘?ﬁ R l”acs"E‘Sle
yddhe parcode 326 Qi Ahe ReveipgeLant rindgR bf Ighdldircode,
tHe electric signals 15 produced are decoded by
a sitgnale proagdssi nipsiofe Wil )akd 3t Hor Rendus T kar ded

to the control .processor. The sof e : ogn d
SLREHER iﬁ§33§ﬁi¥ﬁpﬁqﬁ§%%§%%’qu%ﬁﬁgﬁﬁ% éf%%fs. he

s Bade 1320, ey, beor eseanml amurdsy. ahd ispesdefmrshe

an error nessage is presented to the consuper., |f th
lavschinre RER0 RGO (G e PAP IR e 1imited.

A gri?inéfg?foé %Bﬁb}&g 0324156 NS heue! age Kartdddaamd tight

Spense a beverage using a nmanual node of operation.
£rhe ey trimlyes dieadb 26 f adse i | lates véhicdt ts dyet 1ocated

~sensor_. for detectinhg ether. a cartrid ' S :
i DG DT AATS G4 Do TEISE P o e Foad DEb
bS04 N6l 410853 a1 419CkTise MEGHe r Wi TS esspmied hiean t he

cartridge holder 251 is properly closed. Preferab]
apdnec b k3 3@ gl cle obpr i ke ssameri TR It R < ‘?33310 on

ol SELE Shat e B I e Bt omapi g
pBEENsEd &€ Cocvdsd edy i smigml gsrouedsihat sohevare pard the
régu{§grkggﬁggégdvgézggéjgggggg Fﬁggégggggfqggg7§of@%are can
recognise whether the read of the barcode contained errors.
The barcode 320 may be rescanned a number of times before an
error message is presented to the consumer. If the machine
201 is unable to read the barcode the consumer is able to
use the beverage cartridge 1 to dispense a beverage using a
manual mode of operation.

The cartridge head 250 also includes a cartridge sensor
for detecting whether a cartridge is present in the
cartridge holder 251.

The cartridge head 250 also includes a lock sensor
which detects whether the cartridge holder 251 is properly
closed. Preferably the lock sensér comprises a micro-switch
which is triggered 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
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must be satisfactory, i.e. cartridge present and
mechani sm | ocked, before the operating cycle can be

waeoompseegl.  Operation of the machi ne 201 conpPCHEB2004/000276

insertion of a beverage camtridge 1 into the cartridge
head 250, carrying 5 out an operating cycle in which
the beverage is dispensed and renoval of the
cartridge 1 fromthe machi ne. The operationa

behavi our of the machine 201 is determ ned by

sof tware enbedded in the control processor. Cperation

mRistt Be BRehkRe gan-be jdescri Q%g6?8e Fgge%E ﬁ%? nechpnism

States', wherein fhe nachlne nor ima
1Pﬁk8dfpbeﬁpﬁglaheSp@Eeamnhglcgaleveah bec ybsmika celiange
t he é&%&% calleg a State transition. Table 4
shows Fa?e ?ra Ot MEF 361 dOhnFERPT LRSS LREEss ioRe of a
bStategeandrbiratiget nansikbi @RS EQrtonBgelheghbadinent

t he beverage preparation machi ne 201 g€ e2004/065% §9§lng

CBETABBROBBAFDHDI76YCES ?ébwblahsthﬁeb$§ﬁpégatmseduspbnsed
agargghggglV@EthgaEggt§Eag%SEofrgﬁ gptlgEéSensor

Sensor | evel ow p varrable 1n ?OK, NOK
CLR) The o@eﬂﬁﬁE&nalobehaBSOQDtOfCthéedachﬁﬁeLQ%QQQbo

NG.2 [Cartrjdge 10, Act S =
IPERHBOUET PopBi Cpeay FPPRed StisbRe. SonRyos WAVERSoT.

0Bérgoion2of] eBUnaCALLE 98 LOVVEOLLi DA NI 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.



READY [Cartridge Sensor =0K 10 Action |If tineout
Sensor = goto 4 10m ns goto 9 readpod()] Open:
w@aonsstge [Cartridge Sensor Sensor =NOK got BCBGB20UR00276
3 READY TO NV A Open: N A Low goto VA Goto 5 BREW
AUTO [tenperature [Cartridge 10 controlled in Sensor
background] =CLR] goto 2 4 BREWIN N A Open: N A Low
goto No Water off PROGRESS [tenperature [Cartridge 10
flow goto 6 AUTO controlled in Sensor goto [ Run Brew
background] =CLR] 10 State] goto 10 goto 7 5 BREWN A
raREN N A Low goto NV A Goto 5 SUSPENDED [tenperature
—%H—{i dge 10 controlled in Sensor background] =CLR]
goto 10 6 READY TO NN A Open: N A Low goto NI A [Water

REW [tenperature [Cartridge () Mn] MANUAL controll ed
ftateonsor Ghf emBeratyse Kdrastind] |-Rartideg ot ¢ “?“W) Water | StartSto
pBBE '58?)'258 PCT/ GB2004)/ IR96976 BREV\h" A ts¥en) P
» NV A Low got b No Rel easle PR(ISIf Egﬁnp( ‘Tﬁt rate
% [Cartridge 10 flow d doto 7 confrolledin
» Sensor goto
1 WATER > or = 85 goto | Closed: Low goto | N/A No
HEATING 2 [Cartridge 10 Action
Sensor=
readpod()]
Open:
[Cartridge
Sensor
=CLR]
2 | WATER <85 goto 2 Closed: Cartridge Low goto | N/A No
READY [Cartridge | Sensor =OK | 10 Action
If timeout Sensor = | goto 4
10mins goto 9 readpod()]
Open: Cartridge
[Cartridge | Sensor
Sensor =NOK goto 3
=CLR]
3 | READYTO N/A Open: N/A Low goto | N/A Goto 5
BREW AUTO {temperature [Cartridge 10
controlled in Sensor
background] =CLR]
goto 2
4 | BREWIN N/A Open: N/A Low goto | No Water off
PROGRESS [temperature [Cartridge 10 flow goto 6
AUTO controlled in Sensor goto
[Run Brew background] =CLR] 10
State] goto 10
goto7
5 | BREW N/A Open: N/A Low goto | N/A Goto 5
SUSPENDED | [temperature [{Cartridge 10
controlled in Sensor
background] =CLR]
goto 10
6 | READYTO N/A Open: N/A Low goto | N/A [Water
BREW [temperature [Cartridge 10 On]
MANUAL controlled in Sensor Goto 8
background] =CLR]
goto 2




backgr ound]

action NV A No

WECHHOS259N,

got o background]
Open goto VA Low goto VA Goto 9
[tenperature 2 10 [Cartridge controlled in

=CLR] background] if timeout 10s goto 2 10 STANDBY

N A Open:

[Cartridge 10 Sensor
[ H

=CLR] 10 goto 10 8 PURGE N A (pen:
[tenperature [Cartridge

[ Wat er
timeout n controlled in Sensor
=CLR]

off; air

N A No

9] 6goto 10 9 BREW DONE N A

N A Low goto NVA Goto |

=CLR]

[air

pur ge]
Sen

[ heater of f]

goto 1 d osed:

SOor

SerC1/B8R004/000276

7t FEti-ege- R‘ﬁnsor: “%aa.tod 1 —ERROR f‘.’\'.’/-‘v."l‘ N l
= D g C elease
bSkiss PoEmeafdbon icliiged 10 cl ear 2 WATER, L oy
LAMGGAT O 1000%@(, Ol é@t exanpl e illpstrates @p
operati ng cygdcggrg‘g,dpxerx@ %?y the use of | the Statig
Transi tions| by the conigeglio processor. b It isjassungd
that the machine 201 ifs initiall y switched off and
8 |WURGHO carthirdge 1 inspeted i/m/Ahe 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 | BREWDONE | NA 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

processor.

It is assumed that the machine 201 is initially

switched off and with no cartridge 1 inserted in the

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

control procesgsor is in State 1.

The water heater 225 is

switched on. Once the temperature reaches 85 °C the control
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cartridge head 250. Wen the machine 201 is swtched

on the control processor is in State 1. The water
wheatass2225 is switched on. Once the tenperat BEEGB2004/000276

reaches 85 C the control We52004/ 065258

PCT/ GB2004/ 000276 65 processor transits to State 2.

If at any tine during State 1 or 2 the cartridge

hol der 251 is closed the |ock sensor will be

triggered to send a signal to the control processor

indicating that the cartridge holder 251 is properly

closed. .5 The control processar then interrqgates e
Pr R ROyt Relote Thy Sbabhr e b PbaGREd-  Fhs dRacFop Late 1
orThetgar bhk-dgedgenngl gket NS 13 sighal thet NBcROBEASbr will
processor indicating whether a cartridge is in place

bej hrimgecant Fpdgenfordeignsl. tpf the ceakrplldgeorsssor
inmgggggﬁgtEﬁa%pghépEaBEgggééoﬁo&&g S?%? Egiﬁkgﬁgri9 glosed.

remai Ns i N a readiness statée un
Thearbntdge phoekbdesoc25thean taropemredaatswhhehcpotptidybesensor
control proce transits back to State 2.

ssQr , If a
bYcﬁFPFFH@eaiérﬁﬁggeﬁ{ LRSEFYEE1OD -t hBR FRELESAEFoFETSOT

rePl9A8SE0L 1 5hANSEESthe Sbateot BPE-BREEALEARiLEting whether
commenced autonatically. During States 4 to 9 157the
a gareridgapésaturplacecont Fbel edrinidge badkgrodhd.-t 8L no
[ ik wWithin the required tolerance range_of the
=GEETRaa" borReratiy £rc CEhr Ry PRECERE AL FBRaPICS to state

3 pheageier sefglinbyihhe rbascndesosthbe bAvelagRe cartridge
cartridge 1. Once the discharge stage of dispense is
hotgfpl dbédianrarpepafgeti ¥neehnBREBE FRe20°BEEPE Brocessor
tr&HQ@tEhEaékrtBUEQQtész?OﬂP'QtSQrEPEdQQeEthQQSQME'?n_State
I's conpleted and the machine enters To standby node in
2 shanethéOcohtrodupragesperatiransiha eor 8tabecdr sndhen
the_processor transits to State 11. If. a | ter
OPFBYET s Bet BRTEHCE Rt CPRBE prothsoP Ut afsPra Ep ¢ to 9
thét wbeettechpeFariifseits tbReadlieldgs dnthBagrgt-bLH8Et0
hol der 251 1s opened as described above to expose the

regatRrvdgeinobie PEIUirqRctebpranagerangs phehhpl desdred
te@@gf%ﬁgﬁ@[ %{ggﬁeﬂggﬁg?ggéir%?§8h¥fdp§%£Mége£Qesé€C8§Sthe
barcode on the beverage cartridge 1. Once the discharge
stage of dispense is completed an air purge is commenced in
State 8. Once the air purge is completed the operating cycle
is completed and the machine enters to standby mode in State
10. . If, during operation, an error occurs then the processor
transits to State 11. If a low water level is detected then
the processor transits to State 12.

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

optical or magnetic barcode 320 of the cartridge 1 is

orientated directly above the aperture 326 in the cartridge
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the cartridge is located in the irregularity 291. The
30 optical or magnetic barcode 320 of the cartridge 1

w0 20040652651t at ed directly above the aperture 32BCT/GBR608/000276
cartridge WO 2004/ 065258 P@¥/ GB2004/ 000276 66 nount
257. The cartridge holder 251 is then cl osed by
operation of the clanping | ever as described above.
During closure the inlet and outlet piercers 253, 254
pierce the lamnate 5 of the cartridge 1 to formthe
cartridge inlet 5 121 and outlet 122. As descri bed

b ' te 5 t th tlet, pi 4
nR et Up THF o e Fer Sl el detirs Bnth P Ehe i EeharBe
osPealt 1 43. oheRe Ct DeRE: Ade] e b@F L4 dgeshel Bed 26dvE! i PSring

the cartridge 1 around the rim35 between the
CERFEFe dfee nbuhet 257d apret ¢l RipperePAriSI662ahdoierce the

h i : t [
IRREIRED b o RSO L o PR b P ERIGS | e
12D awd hstiahelt 1h2. pris sikesr tdevd| apede dtité NnDahiwate 5 cut

operating cycle. To commence_t operating cycle the
b e b B S-S oL L LT 1 G5 Bk { G4 S 1SRG
s OPES@hd NGy CYIe €4 LONRE + SE€Ss b e S4 £PSwRdn C@Iéaﬁaé@ O€he

recogni tion and the discharge cycle. Cartridge '
caicoride | bplder pev ¥ oy wies byhe heaopridag 1 carewidgehe rim 35

itdon [ ove suni n
o BEEE LS Lo RN Rl 2L P AR B iR T e ama
bsensat Zfe artndal | 31 Acdod Yehénesp the darelodecad20rhdge 1 to
been decoded the operational paraneters of the

fomi it nel B81 Btehadfeat dof byt fHel evht PRt epr beessorvithstand
tHD & SO I EYE Sod & ddieihg %@@éﬁ@émg copppaced.

The di scharge cycl e has four” main ages, not” all of
- 25 e cdrmmenas ethé ovpettd t by eragee tyipescofsymdy espetates

eid | de FAYPSG off Tkl e B Y M xi ng

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

Cartridge recognition is performed by the optical
cartridge recognition means 252 as described above assuming
that the outputs from the cartridge sensor and lock sensor
are satisfactory. Once the barcode 320 has been deccded 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
(i) Pause

(iii) Brew/Mixing
(iv) Purge

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

water from the water storage tank 220 by means of the water
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(iv) Purge 30 In the pre-wet stage the cartridge 1 is

charged with water fromthe water storage tank 220 by
woraasc2bs t he wat er WO 2004/ 065258 PCT/ GB2004/ BOD2B6004/000276

67 punp 230. The charging wth water causes the

beverage ingredients 200 in the filtration chanber

130 to be wetted. The charging may take place at a

“fast" flowrate of 600 m/mn or a "slow' flowrate

of 325 mM/mn. The slow 5 charging rate is

particularly useful for cartridges containing viscous

part i cul ful for _contai i n
OB e SHRe O B ‘HFoVE TRy W SabTs £ bR e

injuEdrals @0l gherheolrune riEltawn alembEire 180l e bef wetted.
water injected into the cartridge 1 is selected to
Thensiee Himg B0 dker PR SePér &ge T46ES FoC dray o@t &0°
ml/RE LY T 098 Qut 8, 122 dwd %%é h1yritage rhEheRapS e
stage allows the beverage ingredients 200 to soak in
chtahrg iwat era tienjiec ed tdunileg lvh e serferlwdiors icagd rficiges
redet.erm ned peri.qd of tine. Both the pre-wettin nd
oo SIS SCREs 14 o G G S nar SRS ERE S g S

idfrediedrAcdRlies oam e kaver age driegredivent:e 28 e to be
and to inprove the _end flavour of the beverage.

pumpeshvEt indtigheTr Yeakieg fAow Fats-c Iher Mplygisd atheed er

. L varage .hngredi r ro f

Y BE PRt e udl erieg o Ee P AR TR

walthe cratenviedgerel doesomder drdppraducs tthe bewerdgyd rmamlet
t he beverage ingredients 200. The tenperature of the

1 2fatr g e3¥Ed by the control processor which

Sendsd PeCtHaRe 19 wRke tiRl e RealR 12 da dird 200 to

the water passing fromthe 25 water tank 220 to the
sced tini dde hede 230 ephes certias thige Pricowst FhRgQERT a

o gL ISP L | MO e e s
sdalkg rdnlsptaeizanher kKhdomof o e dieweagtec griteliddges khe
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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Brewi ng and/or m xi ng and subsequent di spensing of the

30 beverage fromthe beverage cartridge 1 is as
waoleaansizegl above wth reference to the versi oPeT/GB2€0RA00276

beverage cartridge 1. WO 20684/ 065258 PCT/ GB2004/ 000276

68 The air purge conprises the blow ng of pressurised

air through the beverage preparation machi ne and the

beverage cartridge 1 to ensure that all beverage is

di spensed and that the flow path is cleared ready for

di spensi ng another 5 beverage. The air purge does not

di at t f 1
St agi G I o TR AR Ry o e 1 drE e =i
tHiudH o rerBYes ;m@eargtﬁmﬂ madaeee pirab| thes ket age
i nternal pressure on comencenent of the urg
cag-gifigroriveio speras dmak lfs;lér hestrrads st d@ﬁsﬂﬁ%&sed and
tl'gcgre’dﬁ £1294 R QLI er cﬂf td st op A OM24hother

e operating cyc conpl eted the
beogrsaaer '.ll*l&rrtaaecs pihrgecaiders dges ]ccmyn@pmwllmgnetdﬂ@tely on

trid I d iori
e Al Lr rgdj ‘1} Z)r 25 and rra uaac_:}ﬁl%/teqte Vqug%ort e majority

ofTRa{u ney 21 H'Bilblba%rprtﬂié die.l.cbw Wdth an BiitdMtdents an

ej ection mechanismfor renoving the cartridge
unafesREd T |§pidie dpeninierve EFQTTER Mol RPISHISNRE of

escr gﬁggﬁpove two or nore of the beverage

caf%rl ges are used in conbination according to the

pr eskntnoR2fhl rpentdtaod G praduoerauiaili de starpetiyhefmachine
bever ages |nclud|ng |nlﬂyporat|n t he advantage of

20 SperBsigE g qdt ffe portion from
a cagidd dag Ap éﬂ%ﬁ: SRRV alds 1sd&e ﬁnﬁlr@ced the

cartridges used to prepare the remai nder of the
cmem@gerenmmﬁ &l rvgiletrbiei&& dlg O3 rarriad d'rh@ra%érﬁi?ﬂ’eldge

e S Tl P T ey S e
cder Siie. Arﬂaﬁmveaqf Oft Hhendrehvierea g0 i ngiyﬂd:beeerSOVJ.ded
wf%ﬂn;%rgﬁLééaéfgaefggggéékﬁgzhanlsm for removing the
cartridge automatically on opening the cartridge holder 251.

As described above, two or more of the beverage
cartridges are used in combination according to the present
invention to produce a wide variety of beverages including
incorporating the advantage of dispensing a liquid dairy-
based beverage portion from a cartridge of the same overall
size as the cartridges used to prepare the remainder of the
beverage. Thus a single beverage preparation machine may be
used with all types of cartridges since the interface
between the cartridges and the machine are the same
irrespective of the beverage ingredients contained in the
cartridges.

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,
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The delivery tines for beverages using the machi ne 201
30 and cartridges 1 are typically between 10 and 120
waeaanass preferably 30 to 40 seconds for roaBCT/aBr004/000276
ground cof fee, WD 2004/ 0653%8 PCT/ GB2004/ 000276 69
between 5 and 120 seconds, preferably 10 to 20 seconds
for chocolate and between 5 and 120 seconds,
preferably 10 to 20 seconds for nmlk. The machi ne 201
may al so advantageously conprise a 5 nmenory in
ogeratlve conmuni cation with the control processor
at_store 0 on Vepa
ool 8hBnget By 2 GoerioTnebbREEatInG Syole of TReonde oT
chbeehkoe aﬂa paywebansbandadpostedonds, t heefiexably 10 to 20
cartridge 1. This is especially advantageous where two
Seépnﬁﬁrgoﬁevéigge cartridges 1 are 10 used
seaygnt hakhynkoabor iy Beue! adganFapesxanpl eoaprokten
cartridge may be dispensed followed by a mlk
megaryr idgepevativencamsappaetiine wékbr gé@ control processor
Al ternativel ocol ate a |d
thﬁ&|ﬁ8ﬁ§85b§n OEWFElgarPrlah% %%E pggdgggggaggegzggensed by
a ¢lkeeol atraeb@p@&ag@ngwy@sen@fatnerrmayhiﬁet hat. segr éden be
i nformation on the first beverage gﬁspense t he
adiumher sprditsfeRsihg CPRET86nd - cAPLRI dGeCSEET 1A MY K
ad&%&kg d98 Wﬁgrget%bt%Ee%oE% @%Qb%&%ea@agﬁkh@%@s 1 are
In bove exanple the m |k di spensed for
uslaafra]lt s@hﬂ@@ltaaélyayo foypi eabeyerbgedi Fore§xpPEHS et ﬁaﬁoffee
t he | k added tqQ the 2 offee. han,
cagity eaﬁﬁbg ScAIEEEREE ?1lﬁgeglgaénseglgic3&§%& fco

P RLR U ihes $rReidagedeanee it ivear rag c(hfodohate
beverage. Many conbi nations of cartrld S

cammdgeecmd é?@raltsleﬁ?g fpdrigivece OB CaHAsuEO
PEHTS & 2 Aol e e %&”e?% eé?ea’{?@“% ey
tieft beveragd rfftatmatd cusem wiblel frietc Weveregedidspmensed, the
oo S 5 AR S T Sl o
cdBatRIgd O M Al R AR idBHeve an optimum beverage. In
the above example the milk dispensed for hot chocolate may,
typically, be diluted less than the milk added to the
coffee. In addition, the milk dispensed for chocolate may
pe dispensed at a slower flow rate to lessen the degree of
foaming of the beverage. Many combinations of cartridges are
possible and operating parameters as will be obvious to the
skilled person. In addition, the memory may be used to
allow the machine 201 to ‘predict’ the type of beverage that
a user will next want to dispense. For example, 1f 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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tenperature for that beverage type. WO 2004/ 065258
PCT/ GB2004/ 000276 70 Clainms: 1. A cartridge (1)

W@ ootasszssig one or nore |iquid beverage i ngreBCEGB004/000276

(200) and being formed fromsubstantially 5 air- and
wat er - i nperneable materials, the cartridge conprising
an inlet (121) for the introduction of an aqueous
mediuminto the cartridge, a conpartnment (134)
containing the one or nore |liquid beverage ingredients
and an outlet (122) for a beverage produced by

di | ufi;qpcl0 of the one or nore |iquid beverage

i ngredients by the aqueous nmedium characterised in
that the conmpartnment includes neans for controlling

11 qth BB8erBe (oreRtantazin I FBudEieon oF The o erase

ge ingredie nt roduction o
aqueeKs JEGNHE i (7o) bnd he ieenFadEntirch sAibstantially
cartridge (1) as clained in_claim1l wherein the nmean

f or adait PEl iRG Sd-LTRcE g &y SARTUA o S aeastIae
pr o%gigntp'ﬂ%i?lf Lhe 4 %torﬁl%r)e dAvid BeMSIRAR 2N of an

i ng ents on 1 ntroduction of the aqueous nediuminto

t he acurearst mexdtiung.inAccditte icdge (itgeas aclcimpmadtiment  (134)
claiml1 aor claim?2 wherein, in.use,.an _aqueous, nedi um

f1 oW Bae 1RSSOI 2 A8 G G 105 (i ente
out l.gly drheumans (19rn) del@W Meiidddd Pranmed S$pdBlution
partition (100) which hinders entry of at least a

pr ot ttihen agtfe tave mame Gl qudst aVeHASE baviadjents by the

OO DSt B G 05 re TE T Tk, B droripydfhent
as clraiinettd meadrai M whertedal tihey dilution of at least a

proportion of the one or more ligquid beverage

ingredients on introduction of the aqueous medium into

the compartment.

A cartridge (1) as claimed in claim 1 wherein the means
for controlling dilution delays dilution of at least a
proportion of the one or more liquid beverage

ingredients on introduction of the aqueous medium into

the compartment.

A cartridge (1) as claimed in claim 1 or claim 2
wherein, in use, an aqueous medium flow path is
established from the inlet to the outlet, the means for
delaying dilution comprising a partition (100) which
hinders entry of at least a proportion of the one or
more liquid beverage ingredients into the aqueous

medium flow path.
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partition (100) conprises one or nore apertures (103)
for controllably releasing the at | east a proportion
wobkoo4tbsone or nore |iquid beverage ingredi enPET/GBR@4/000276
the 5 aqueous nedium flow path. 5. A cartridge (1) as
claimed in claim4 wherein four apertures (103) are
provided. 10 6. A cartridge (1) as clainmed in any of
claime 3 to 5 wherein the partition conprises a
cup- shaped nmenber having an open nouth (104) directed
away fromthe aqueous nediumflow path. 15 7. A
4 .car i icdge ifgeas(19! aigmed dimed aignd ashereivhdde i ihe
shaped nmenber js annular. 8. A cartridge (1) as
cl aPREd Lt 1 diR08 GOMBTAISAST Onifh &leMPTShERFT tifes (103)

aper, ' ,
P Clp Shtped anger < S R G5 A n e g ton of
in ¢cha mn@® whemeire tlhenstd Hesmstace prgpordiart ofintdwe the

iquid beverage insfedient in the cup-shaped nenber
(10&ﬂ%ﬁﬂ%%nﬁﬁ%ﬁ§Wh QY &dugh 25 the one or nore

apertures (103) in use. 10. A cartridge (1) as clained

in claim9 wherein the cup- shaped nenber is spaced
5.f r ol &aysticiacof (Mhescartadimgge in sUEH ™ Hatwheiee Hy s

medi rgrgclugf\gtsﬁz(t]t&agasasr%s brsq%yi%eera.so t he cup-shaped

menber an ot'tomo e cartridge. WO 2004/ 065258
PCT/ GB2004/ 000276 72 11. A cartridge (1) as clained
in claim10 wherein the at, |east a proportion of the

6.1 i qfi FBFEERe (Mgrediedmisned i Wél}ﬁ@fosqﬂaa&é%ﬁ merftfer>
(10Qh GrBi P it I TIN5 I LNESHER & member
apertures (103) 'Iin use vertically 5 dowwards into the
aquéewsinge dirumddmwmapstth. (102) Alicmatddgeavdyl)fzgm the
clained in any..of gﬁ?ins to 11 conprising an inner
nenﬁ&yﬁeﬂszﬂéﬁﬁﬂw Bf Bertber (2), wherein the inner
nmenber conprises the cup-shaped

7. A cartridge (1) as claimed in claim 6 wherein the cup-

shaped member is annular.

8. A cartridge (1) as claimed in claim 6 or claim 7
wherein one or more apertures (103) are provided at or

near a base of the cup-shaped member.

9. A cartridge (1) as claimed in claim 8 wherein the at
least a proportion of the ligquid beverage ingredients
in the cup-shaped member (100) drain by gravity through

the one or more apertures (103) in use.

10. A cartridge (1) as claimed in claim 9 wherein the cup-
shaped member is spaced from a bottom of the cartridge,
such that the aqueous medium flow path passes between

the cup-shaped member and the bottom of the cartridge.
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10 nenber. 13. A cartridge as clainmed in any of clains

3 to 12 further conprising neans for producing a jet
wobothhes2bever age, wherein said neans for prodeCT/ag2600000276

jet of the 15 beverage conpei ses an aperture (128) in

the aqueous nediumflow path. 14. A cartridge as

clainmed in claim 13 as dependent on claim 11l wherein

the aperture (128) is delimted by an 20 interface

bet ween the inner nenber and the outer nenber. 15. A

cartridge as clainmed in claim13 or claim 14 further

11CONRr caireidigd @ast eneaiaihly (Alk1am alo wi-d®anthe at
25 for generating a pressure reduction of the jet of,
bevérage, awpaiosiprtion ofe the diffug ey egtagdeedsionaisients

air.inlet is i I t .ntQg the - :

ol ST I SR RO Be T O S0 s ohepay ety through

PCTAGB2004 028Ge Epekurdscaritos)dge (e assrd iataieldy

in claim115 wherein the at |east_one air inl eﬁ (71)

i s PrERvdEds ARt Shth &IUSith e doith Sti¥aR T  he

aperture (128). 5 17. A cartridge (1) as clained in

claim 16 wherein the at |east one air inlet (71) and
12neamds clhat rgcdertucliing e Predsmg 6y eductdforeliaginged jeg 11

of beverage produces a foam.ng.Qf the one qr nore

i qEOTREavrBnE T ngRi ST Tor dr SHEAT R SoseReT (2)

18. yAcGality itdge inhe@Sntidirmebnigtidad My wiershidpdde

f oam ng is greater than 70% 19. A cartridge (1) as

cl ai St any preceding claim 15 wherein the

cartridge is disc-shaped. 20. A cartridge (1) as

claimed in any preceding claim wherein the outer
L3nenercaand/iaigd raeerclneinizet iar erfyorafedlaims 3 to 12 further

comprising means for producing a jet of the beverage,
wherein said means for producing the jet of the
beverage comprises an aperture (128) in the aqueous

medium flow path.

14. A cartridge as claimed in claim 13 as dependent on
claim 11 wherein the aperture (128) is delimited by an
interface between the inner member and the outer

member.

15. A cartridge as claimed in claim 13 or claim 14 further
compriging at least one inlet (71) for air and means
for generating a pressure reduction of the jet of
beverage, whereby, in use, air from the at least one
air inlet is incorporated into the beverage as a

plurality of small bubbles.
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from pol ypropylene. 20 21. A cartridge (1) as clained

in any preceding claim wherein the outer nenber
wanaioss2saner menber is formed by injection npot/diBae4/000276

25 22. A cartridge (1) as dBained in any preceding

claim wherein the liquid beverage ingredient is a

concentrated liquid mlk conposition. 23. A cartridge

(1) as clained in claim?22 wherein the 30

concentrated liquid mlk contains between 25 and 40%

total solids. WO 2004/ 065258 PCT/ GB2004/ 000276 74 24.

16\ cantecadgeidde as) chai Aegihagcla m@%%ﬁr@her&gﬁ the at
concentrated liquid mlk contains 30%total solids. 5
25. HCRIr tPPUGRI Y 13-t cf Al heds i pramyded thathe 28neo

24 WhsHiSA ggpg trat I 1.Qui 1| tains

bet ween %.%&g%d 1 %ﬁfé?.gg%.éﬁgﬁg?ﬁéigb% ?1) as

claimed in any of clains 1 to 21 10 wherein the one or

re, |l iquid beverage ingredients are selected from

l?ﬁeqﬁr%é%%%ﬁgi%cgg>s%ﬁi%%?l%%ﬁf%%,c¥%%m levekespdpsthe at

cor digsts dd@VpLF | NGPer Al FONOLLS HEVRL 2855 o bbAYOHL O

mlk, fruit juices, squashes, sauces and dRsSerts. 21

27. DYXeRIHe ofdulishansimgike hverafedvemae carddidge a

(1) t.al ni e or nore liquid beverage . ,
i ngrfe i enr?%%€%88§ ¥ i Ty %%r%gtjr%ﬂcﬁgb%‘{/%%ge ingredients
conprfi sireptide Hapseo®f passing an aqueous nedi um

through the cartridge to 20 form a beverage by
dilution of said one or nore beverage ingredients,

1éand Jdispensifg the bnfé/eé][agﬁnéc{]thi ALEEPIAG i the

wherein the one or nore Tiquid ingredients as
di spearmshichdss @worioentirlan omat t he

19. A cartridge (1) as claimed in any preceding claim

wherein the cartridge is disc-shaped.

20. A cartridge (1) as claimed in any preceding claim
wherein the outer member and/or inner member are formed

from polypropylene.

21. A cartridge (1) as claimed in any preceding claim
wherein the outer member and/or inner member is formed

by injection moulding.

22. A cartridge (1) as claimed in any preceding claim
wherein the liquid beverage ingredient ig a

concentrated liquid milk composition.

23. A cartridge (1) as claimed in claim 22 wherein the
concentrated liquid milk contains between 25 and 40%

total solids.
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start of the operating cycle of between 30 and 70% 25
total solids and a concentration at the end of the

wopedatizagy cycl e of between 1 and 15% total soPCTIEB2004/000276

24

26

27.

28.

28. A nethod as clainmed in7¢l aim27 wherein the
concentration at the start of the operating cycle is
30 between 30 and 35%total solids. WO 2004/ 065258
PCT/ GB2004/ 000276 75 29. A nethod as clained in claim
28 wherein the concentration at the end of the
operating cycle is approximately 10%total solids. 5
30. A nmethod as clained in claim28 or claim?29
wherein the i UId ingredient is concentrated ml k.

31. AACRETRGEIEs (&) aﬁﬁe@fluaﬁm@riaulaﬁ 21 24ifle S N’hteﬂf@ln the

con t t ehabl I
o EEFRERN AR 1054%, By EshiguaRcsoh BB e

clained in claim31 mhereln the concentration at the
end of the erating c e .between 12 _and 15%

Spoc A cagiraate 810 9e R iatned 407 ERY: d iR aea e &P 24
or ghair®i3d2 tweeeehbehh®atkiiqui duiBghedkeRrbne@ntdl Between
cocoa solids. 34. A nethod as clained in claim?27

whePeilnatle 126 &8fcentration at the start of the

operating cycle is between 40 and 70% total solids.

35. A nethod as clained in claim 34 wherein the
congentratidgeat(1) hasendadfmetihenoperabifngleyaélse 11 $o 25

bet ween 1 an 2% total solids. 36.. A nethod as clained

i n ¥PSFALB4THF 8PS|ﬁFs@oﬁﬁeFéHnghEeVFF&QPdlPﬂ&FQ&%&HS are

i's gemteeltea %%fneeheSQr%le Armebbed b14bsPeRyMYEa tea,

beverage froma cartridge (1) containing one or nore
| i gawdebeversgechndiedsentd avou2zd046066288holic beverages,

PCT/EB%Q%%@QOm%ZE, fruit juices, squashes, sauces and

desserts.

A method of dispensing a beverage from a cartridge (1)
containing one or more liquid beverage ingredients
(200) during an operating cycle, comprising the steps
of passing an aqueous medium through the cartridge to
form a beverage by dilution of said one or more
beverage ingredients, and dispensing the beverage into
a receptacle, wherein the one or more liquid
ingredients as dispensed has a concentration at the
start of the operating cycle of between 30 and 70%
total solids and a concentration at the end of the

operating cycle of between 1 and 15% total solids.

A method as claimed in claim 27 wherein the
concentration at the start of the operating cycle is

between 30 and 35% total solids.
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76 (200) during an operating cycle, conprising the
steps of passing an aqueous nedi um t hrough the

W@ a0b3tge to forma beverage by dilution of Bei/dBowa/000276

29

30

31

or nore beverage ingredient’s, and di spensing the
beverage into 5 a receptacle, wherein the one or nore
liquid beverage ingredients is foamed on di spense to
a ratio of between 20 and 150% 38. A nethod as
clainmed in claim37 wherein the one or nore 10 liquid
beverage ingredients are foaned to a ratio between 70
andalee¥%hodd asAdretied dsn cllaiimeds whedraim 3heor cl ai m
38 wherein the one or nore liquid beverage

i ngFOACERLE At dds thife SBC of5 thsy ORS addmce e d ©
m | : GO ki ds,q-4Q. A beverage as
proggg%%&gng%g§ﬁg?hogoggla%§lgﬁgzlains 27 to 39. 20
41. A nethod of manufacturing a cartridge (1) for

di spensati an of heverage conprising the .steps of: .

R MRERel A e Gt 2fF SIS0 G 8 ot &Y sfierein the
conphg®iikg idlgdeeBsnta ifd ohndeyRe@feOutiank menber and

a second type of outer nenber having differing shape

25 or configurations; b. manufacturing a plurality of

| nner oeRher S 3 o GAIPTISING At A2 Nle type of
i'nner nenber an a second type of inner nenber having

di f ceniceghtshapen et ¢orf isgurat icdnshe3®@perastiorg ny sla dis
plurality of outer nenbers _and_sajd inner nenbers; WO
200&?@6@?%8e%%ﬁ%@%ﬁ@bﬁﬁ@ﬁ@%?@°l¥§%i sel ecti ng one of

the first type of outer nenber or the second type of

32.

33.

34.

35.

36.

37.

outer menber fromthe plurality of outer nenbers;
A method as claimed in claim 31 wherein the

concentration at the end of the operating cycle is

between 12 and 15% total solids.

A method ag claimed in claim 31 or claim 32 wherein the

liquid ingredient contains cocoa solids.

A method as claimed in claim 27 wherein the
concentration at the start of the operating cycle is

between 40 and 70% total solids.

A method as claimed in claim 34 wherein the
concentration at the end of the operating cycle is

between 1 and 2% total solids.

A method as claimed in claim 34 or claim 35 wherein the

ligquid ingredient is contains coffee.

A method of dispensing a beverage from a cartridge (1)

containing one or more liquid beverage ingredients
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e. selecting one of the first type of inner nenber or

5 the second type of inner nmenber fromthe plurality
wobR0o4i065268 nenbers; f. conjoining the sel ect edPCTYGBR004/000276

menber to the selected out’er nenber such the inner

menber is within the outer nenber; 10 g. filling the

outer nmenber with one or nore beverage ingredients

(200) selected froma plurality of beverage

ingredients; and h. sealing the outer nmenber with a

lid (5) to formthe <cartridge. 15 42. A nethod as

cl aip®ed)i BustidigNaAhl JgelRanoCeRRIleS| RSt i HRP the Ateps

joining a filter nmenber (4) tothe first type and/or

secoddpepsdngl ammeraresaedizyn throagh Aheetdrdrigige to

Cla%@%%1%n %Q%x%%%?k%fgﬁfﬂé?d%?cﬁb%%.' Aﬂgaoglﬁége

typée of outer nemper *( 'S sultable for contalning

r oaglevantogr dud dek\eritage andgKdeadipemissi gy diee bdidkmge?bSinto
44. A nethod as clainmed in_any of clains %} to, 4%)

whePe i CoPé S&oot ahfie HfSowiér HeMnhe (AT Peverage

sui tahle QLo s 32| Wl Had it Raves age between

ingredients or the |1 ke. 30 45" A nethod as cl ai ned
in 2y agid A5HiHE 41 to 44 wherein the first type of
i nner nenber (3) is suitable for WD 2004/ 065258
PCT/ GB2004/ 000276 78 filtering roast and ground

3ghever age Howrediantisnand d ke aild ke wibrA Mo h®s or more
clainmed in any of clainms 41 to 45 wherein. 5 the

secdddutippdsfenagreringimsents) aue dnaupl £ ¢t ratio
fil%%ﬁd@éﬂ' t A4 pund beverage ingredi ents and
t he I'kKeand for entraining a plurality of air
bubbles in
39. A method as claimed in claim 37 or claim 38 wherein the
one or more liquid beverage ingredients includes one or

more of concentrated milk, coffee and cocoa solids.

40. A beverage as produced by the method of any of claims
27 to 39.

41. A method of manufacturing a cartridge (1) for

dispensation of a beverage comprising the steps of:

a. manufacturing a plurality of outer members (2)
comprising at least a first type of outer member and
a second type of outer member having differing shape
or configurations; '

b. manufacturing a plurality of inner members (3)
comprising at least a first type of inner member and
a second type of inner member having differing shape
or configurations;

c. storing said plurality of outer members and said

inner members;
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the di spensed beverage. 10 47. A nethod as clained in

claim45 or claim46 wherein the first and second

wo ye/065258 nner nenber (3) conprise a franme (4RQT/GB0AH00276

a filter (4) disposed therdapon, and wherein a

peri pheral rim (51) of the frane is conjoined to the
sel ected type of outer nenber by welding. 15 48. A

nmet hod as clained in claim47 wherein the second type
of inner menber (3) conprises neans (70) for producing
a jet of the beverage, which neans conprises an

apert.us€l &bt enheyes age thewrpath bepween adtenrl abmdBd or
20 an outlet of the cartridge. 49. A nmethod as cl ai ned

in anyts® ePePRE BYPEoC4gonher heemPebnprPyi ke plurality of
manuf a 8%%%%2@ @%gr%toring a third type of inner

menber met hod as clained in claimA49

wherei seldetthgraneéype thé fianst tepbeofi $nsert abhber or
for dis enS|n$ %oluble bever age |n%reg|ents and.t he
B 76

t he selec ed t

42.

43.

44,

45,

ke, W5 2007 pRE3ERS Fof | CHaDnATER0S oL *9g Bae RLuTality of

met hod; gse £l @b®arsh any of clainms 41 to 50 further
conprlgégg@nanufacturln and storing a fourth tépe of
i nndr n{Ry . thesgelachedhbanes weabasdtpntékapalected

51 mhe§3t$rt£§m£8¥ré ﬁy@ﬁ? g%y%gnﬁémgggb?é'&§£hé|en

sui tab or dis en3|ng a eéverage i ngre

and t heutékemedBer A nmet hod as clained in any of clalns
49 to 52 wherein 10 the third or fourth type of _inner
menider %%}1%%n%??s%§teé @ﬁmP?r(@Bshsa??oaﬁdmﬁgeaheverage

outl et s hesSkhtst ‘%96‘9% §éfgc@@dugis% £xbeUPhoac(BL

havi ng an upper rim engages, on assehbly

of thebemﬁragdgengaedmenbperandng formati on (19) of

ype of , out er

sealing outer member with a 1lid (5) to form the

cartridge.

A method as claimed in claim 41 further comprising in
step b. of joining a filter member (4) to the first

type and/or second type of inner member (3).

A method as claimed in claim 41 or claim 42 wherein the
first type of outer member (2) is suitable for
containing roast and ground beverage ingredients or the

like.

A method as claimed in any of claims 41 to 43 wherein
the second type of outer member (2) is suitable for
containing soluble or liquid beverage ingredients or

the like.

A method as claimed in any of claims 41 to 44 wherein

the first type of inner member (3) is suitable for
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conjoining the third or fourth type of inner nmenber to

wo b@4pedzect ed type of outer nenber. 54. A cartPCTGB2004/000276

system for dispensing a plugality of 20 beverages
conprising: a. a plurality of outer nenbers (3)
conprising at least a first type of outer nenber and
a second type of outer nmenber having differing shape
or configurations; 25 b. a plurality of inner nenbers
(2) conprising at least a first type of inner nenber
and falseednd typetobnd gRSUNIEMeeerBae Agodiddienriuyg and the
shape_or configurations; c. a plurality of beverage

i nglédffents (200); and 30 d. at least one lid (5) to
seal the cartridge; WD 2004/ 065258 PCT/ GB2004/ 000276
80 wherein each cartridge conprises an outer nenber

46an AimeehOdeabecladmedoﬁnnam@'béveﬂagawiﬁgr@@tﬂﬁswhanﬁin

48.

49.

50.

d. 5 55 A trid t | d |
54 §hE: 8RGORECRYERLPE, LaDE T TETEE datpriro Sy iE 1Y dor
(4) £ 198 erAngat-bhisd@gansly sheminds belairieed |1@19Q'e@11r@1’5‘.45 Qnd the

claim55 wherein the first type of outer nenber (3)
i s ddkeapnd for eatredmiacnienylisadd tan@igedundubbles in

beV%k%gﬁls?%E%@dEB%%e%% the like. 57. A cartridge

system as clarmed 1'n any of clains 54 to 56 wherein
the second type of outer nenber (3) is suitable 15

for cont in | ybl yi d bevera e |n redi.ents,
Phaet ?@g gs Cgﬁl@ﬁ rlr'”dé’é femP&s © W%ﬁ;—n the

Of Gl gims 2 LRcehd W@%%eb& EE%B&‘H%%&%MPQS@fdd%ﬁ%ise a

menber (3) is suitablé™ 20 for filtering roast and
gr omﬁﬂr@n@e«éﬂég@avnglgeal gritlseand4) disposed thereupon, and

wherein a peripheral rim (51) of the frame is conjoined

to the selected type of outer member by welding.

A method as claimed in claim 47 wherein the second type
of inner member (3) comprises means (70) for producing
a jet of the beverage, which means comprises an
aperture in a beverage flow path between an inlet and

an outlet of the cartridge.

A method as claimed in any of claims 41 to 48 further
comprising manufacturing and storing a third type of

inner member (3).

A method as claimed in claim 49 wherein the third type
of inner member is suitable for dispensing soluble

beverage ingredients and the like.
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the like. 59. A cartridge systemas clainmed in any of

clains 54 to 58 wherein the second type of inner
WOorRobes5268) is suitable 25 for filtering roasPCEGB2004/000276

ground beverage ingredientg%2and the |ike and conprises

means entraining a plurality of air bubbles in the

di spensed beverage. 60. A cartridge systemas clai ned

in any of clains 54 to 59 30 wherein the first and

second type of inner nmenber (3) conprise a frame (41)

having a filter (4) disposed WO 2004/ 065258
51PCTAGERGOHDRR2 ¢ aifkdt her euporf aldiwirera 50 further

peri pheral rim (51) of the frame is conjoined to the

sel SOMBFISipY FRUGERST UrdRse AP hRalidichG Wl Avpe of

carg&hggen§%§k§nu§§_clained in claimb59 or claim60
he second 't

wherein t ype of inner nmenber (3) conprises
nmeans (70) for producing a jet of the beverage, which

means c rj ses an .a ture_.in a heverage flqw path
52het Mol TRIFY AeC 14 SGh UGG o i HECaret e L Eh tYPe
62. ok Gaiddd daeRst@N as Fuaiveidd FAnWitpdline HAiquid
to 61 further conprising a third type of inner menber
(3) bevezage daans tsgy smentde diidiqred in cl ai m 62
wherein the 15 third type of inner nmenber (3) is
sui table for dispensing soluble beverage ingredients
53and & hetHdte.as Gdaifediaritr isdge &y stlemnas 49 diareiR iwherein
any of clains 54 to 63 further_conprising a fP rth .
CypETST Tt eI Ha YR P TN Tyl Sy TR 5o
as ¢l aimg '(f!a(cg') AP LANEILIA the 1 dourdife towpe-of

i nner menber I's suitabl'e for dispensing a liquid .
bev ercage- iisigre direnppeanéxtendiide. (25 6eVIRT AT ruRRRr rim

syst as.clained in any of clai Gﬁ%t 65 I e _

The GhF 3761 GURER R e D P I edr | et L RE, a oo
operating formation (19) of the selected type of outer
member (2) to form a snap-fit arrangement for
conjoining the third or fourth type of inner member to

the selected type of outer member.

54. A cartridge system for dispensing a plurality of
beverages comprising:

a. a plurality of outer members (3) comprising at least
a first type of outer member and a second type of
outer member having differing shape or
configurations;

b. a plurality of inner members (2) comprising at least
a first type of inner member and a second type of
inner member having differing shape or
configurations;

c. a plurality of beverage ingredients (200); and

d. at least one 1lid (5) to seal the cartridge;
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conprises a skirt (80) surrounding an outlet, the
skirt conprising an upper extension (81) having an

wappencs2ssn (91) which engages, on assenbly of PeTyeB2004/000276

55

cartridge, a co 30 operatinsg formation (19) of the
selected type of outer nenber to forma snap-fit
arrangenent for conjoining WO 2004/ 065258

PCT/ GB2004/ 000276 82 the third or fourth type of

i nner nmenber to the selected type of outer nenber.

67. A nethod of preparing a beverage conprising the

st epmereief eathh IdS@ItidRE &dnidiSilsdRe\Rl JGa: Gamdnsige, an
(1)  containing one or nore beverage ingredients

( 2061 NiSdt Fealssve tife Pt edrcatidieLetthi MO rqdEnts gyl a
b) qperating said beverage preparation nmachine to

pass an aqueous nedium through the first beverage
cartridge to dispense a first portion of said beverage

intQ a receptacle; «c) inserting a second beverage .
car%ricﬁ’& EPe ﬁ%i%l&% o rrbeiﬁervgbegreln each
| NgIadh ety d DM @dnbf iRRULAGE 1 AParAL T ON

machi ne; and d) operating the beverage preparation
machi ne to pass an aqueous mnedi umthrough the second

5620, Reverags £ar Lrjdas Lo disnsnse 3 secand » port ian. 8 s

sai d beverage 1 nt’'o the teceptacle; aracterise
t hatwheieief the fiidsdt tOfpesS @ForRthtdrewendge c@t riglgasitable
contains a liquid dairy-based ingredient. 25 68. A

met KOF £ONGRIHE 593 taidich BLMEIe P VEHAGS iredients or
first0ni%econd beverage cartridges (1) contains an

57. A cartridge system as claimed in any of claims 54 to 56

58.

59.

60.

wherein the second type of outer member (3) is suitable
for containing soluble or liquid beverage ingredients

or the like.

A cartridge system as claimed in any of claims 54 to 57
wherein the first type of inner member (3) is suitable
for filtering roast and ground beverage ingredients and

the like.

A cartridge system as claimed in any of claims 54 to 58
wherein the second type of inner member (3) is suitable
for filtering roast and ground beverage ingredients and
the like and comprises means entraining a plurality of

alr bubbles in the dispensed beverage.

A cartridge system as claimed in any of claims 54 to 59
wherein the first and second type of inner member (3)

comprise a frame (41) having a filter (4) disposed



ingredient for formng a brewed portion of a beverage.
30 69. A nmethod as clained in claim67 or claim®68

wo 2ooies2s8 conpri sing the step of renoving the PCT/SB2004/000276
beverage WD 2004/ 065258 PCB1GB2004/ 000276 83
cartridge (1) before inserting the second beverage
cartridge (1). 70. A nethod as clainmed in any of
claims 67 to 69 wherein 5 the beverage ingredient in
the first or second beverage cartridge is roast and
ground coffee. 71. A nmethod as clained in any of
cl aigier@tpon ,6Qnthenriveid ke fovigtrgel nged{=nt M the
the first or second beverage 10 cartridge is

| eafﬂr@af@e&% epnipined gt gelackiatedYhe Sy Yiter member

clalkgswg5 999 wherein the beverage ingredient in
t he rst or second beverage cartridge is a l'i quid
coffee ingredient. 15 73. A nmethod as clained in any

| g7. to 69 wherein._ the uid dai ry-base
61ng idge, S&ﬁ?@@ht%fé@l“&d i e % doe L aige 60
74. wﬁe’i‘%tlﬁp@}fts fdRidea (Yp% JrailifAned: Weeid, @jW)e comprises

concentrated dairy-based product is concentrated
| i quie@nsni(70) ®r pradurddicas ded mdd the devenae, which

wher gj quid m
o i hatrfe 0 SRSl A IS v pach
cl aibeethcem Glmiimléx \M’]ﬁ?( @lrﬂ ddtaem@ffceiner atzeet i dpe d

mlk contains 30%total solids. 30 WO 2004/065258
PCT/ GB2004/ 000276 84 77. A nethod as clained in any

62°fI Gl I8 430 s%t‘@?r?raeé fblahf&%&?%?%mj dedldaw &G to 61

k contai ns between
further comprising a thlrd type of inner member (3).

63. A cartridge system as claimed in claim 62 wherein the
third type of inner member (3) is suitable for

dispensging soluble beverage ingredients and the like.

64. A cartridge system as claimed in any of claims 54 to 63

further comprising a fourth type of inner member (3).

65. A cartridge system as claimed in claim 64 wherein the
fourth type of inner member (3) is suitable for

dispensing a liquid beverage ingredients and the like.

66. A cartridge system as claimed in any of claims 62 to 65
wherein the third or fourth type of inner member (3)
comprises a skirt (80) surrounding an outlet, the skirt
comprising an upper extension (81) having an upper rim
(91) which engages, on assembly of the cartridge, a co-
operating formation (19) of the selected type of outer

member to form a snap-fit arrangement for conjoining
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12% fat. 5 78. A nmethod as clained in any of clains 73

to 77 further conprising the step of foam ng the one
woromosRs$ i qui d dai ry-based ingredi ents duri nBCT/GB2004/000276

di spensation. 79. A beverage preparati on system

conprising a beverage 10 preparati on machi ne (201)

havi ng neans for receiving a range of beverage

cartridges (1) and neans for passing an aqueous

medi um t hrough sai d beverage cartridges, a first

beverage cartridge (1) containing one or nore

bevehagehingr edi EaistiPeQpd of AreRar gt ivsttHd

portion of said beverage, and_a second beverage

car ERLEGESCLF YOGS IUGome™ e or e bever age

i ngredients (200) for preparing a second portion of

sai d beverage, characterised in that one of the first
670r deventiodevdr pyepearitnd dgdseveortos oM disjuial W rgteps

20 %gged i ngredi ent.

a) inserting a first beverage cartridge (1)
containing one or more beverage ingredients
(200) into a beverage preparation machine
(201) ;

b) operating said beverage preparation machine
to pass an agqueousg medium through the first
beverage cartridge to dispense a first
portion of said beverage into a receptacle;

c) inserting a second beverage cartridge (1)
containing one or more beverage ingredients
(200) into the beverage preparation machine;
and

d) operating the beverage preparation machine to
pass an agueous medium through the second
beverage cartridge to dispense a second
portion of said beverage into the receptacle;

characterised in that one of the first or second

beverage cartridges contains a liquid dairy-based

ingredient.

68. A method as claimed in claim 67 wherein one of the
first or second beverage cartridges (1) contains an

ingredient for forming a brewed portion of a beverage.

69. A method as claimed in claim 67 or claim 68 further

comprising the step of removing the first beverage
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70.

71.

72.

73.

74.

75.

76.

83

PCT/GB2004/000276

cartridge (1) before inserting the second beverage

cartridge (1).

A method as claimed in any of claims

the beverage ingredient in the first

cartridge is roast and ground coffee.

A method as claimed in any of claims
the beverage ingredient in the first

cartridge is leaf-based tea.

A method as claimed in any of claims

the beverage ingredient in the first

cartridge is a liquid coffee ingredient.

67

or

67

or

67

or

to 69 wherein

second beverage

to 69 wherein

second beverage

to 692 wherein

second beverage

A method as claimed in any of claims 67 to 69 wherein

the liquid dairy-based ingredient is a concentrated

dairy-based product.

A method as claimed in claim 73 wherein the

concentrated dairy-based product is concentrated liquid

milk.

A method as claimed in claim 74 wherein the

concentrated liquid milk contains between 25 and 40%

total solids.

A method as claimed in claim 75 wherein the

concentrated liquid milk contains 30%

total solids.
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77.

78.

79.

84

A method as claimed in any of claims 73 to 76 wherein
the concentrated liquid milk contains between 0.1 and

12% fat.

A method as claimed in any of claims 73 to 77 further
comprising the step of foaming the one or more liquid

dairy-based ingredients during dispensation.

A beverage preparation system comprising a beverage
preparation machine (201) having means for receiving a
range of beverage cartridges (1) and means for passing
an aqueous medium through said beverage cartridges, a
first beverage cartridge (1) containing one or more
beverage ingredients (200) for preparing a first
portion of said beverage, and a second beverage
cartridge (1) containing one or more beverage
ingredients (200) for preparing a second portion of
said beverage, characterised in that one of the first
or second beverage cartridges contains a liquid dairy-

based ingredient.



