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PREPARATI ON OF BEVERA nt invention.

relates to a machi ne for tR&e+preparati on of beverages
and, in particular, for use with 5 sealed cartridges
which are fornmed from substantially air and

wat er - i nper meabl e materials and which contain one or
nore ingredients for the preparation of beverages. It
has previ ou FO PARATECH OFcBEVEREGES
preparation ingredients in individual air-inperneable
10 packages for use in beverage machi nes. For exanpl e,
cartri d§es Ryeseapsieantdéont afhirp conrpacecking demdthe
Cogﬁﬁﬁar. f%ﬂ(%@mﬁeéégadé%?aha,Cfﬁt fEi%gpgfe for use with
preparati on machines ™which are dgenerally termed

& eSpRE8S rantgdHpARsWhigh efe fe¥erildrioonsepstuifieadly air-
USiaRg w@éeim{pi%eaé%i@mnamemrgsa%dﬁhgmléhce&ﬁ&%n one or

cartridge is placed in a brew ng chanber. and hot
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coffee constituents fromthe _ground coffee to produce
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preparation machi nes of the type described have to '

datt@TbEE1PS% %t F@E‘F‘irlee%(%?%’él%ﬁ’ rFt%‘PaEBFr‘BoWé?Hnéi Gpffee
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e e to wthst the high pressures. Ln
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cartrlﬁge i's deSrgnedTor usé Tna beverage
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PORLBILPN CRILALLETY MR RaBhEndd! J8RLEe L a pressure of

20 greater than 6 x 10° Pa. The preparation machines of the type

described have to date been relatively expensive since
components of the machine, such as the water pumps and
seals, must be able to withstand the high pressures.
In WO01/58786 there is described a cartridge for the

25 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 pfeparation
machine for thé commercial or industrial market and is
relatively expensive. Hence, there remains a reqﬁiremeht

30 for a cartridge for the preparation of beverages wherein the

cartridges and beverage preparation machine are suitable, in
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2 particular, for the donestic market in terns of
cost, performance and reliability. There is also a
need for a beverage. preparation machine for such
cartridges which is sinple to operate and reliable in
operation. 5 Accordingly, the present invention
provides a | ow pressure beverage preparation system
for automatically preparing a range of beverage types
froma range of beverage caktridges, the system
conprising: a beverage preparation nmachine; 10 and a
plurality of beverage cartridges, each beverage
cartridge containing one or nore beverage ingredients
psaeuaked feirt bhe dpesti¢ capkeer Hyderppeot ein the
Péyf%frﬁgxﬁc@fma&?nm&sx?t HCONDS 1305 adnespans: for
ecel ving one of sai ural i 0 . rag 4
BTG AT AL P THERPRE® BHED S ARSHE e 42
FEadle Loromuppleyant) relipblsdn pperatii®ribever age
.Cﬁrtr' bgd%@qu@ggsprg&qgum,@ntaofrwhm g0h l@sPressure
t han ar to roduce a peverage from.the. .
bevyregsr BTG Y| Bé’nst%gmcg?ﬁ a“ﬁgﬁa‘% er ;I]é iyr],gl gg&alq{gegg{:e%ge of
baveaige by fgempr apmeat PHraYREAYR caftgicges, the system
%%%tlggal ly !gterpreti ng a code wri ttefn on said
everage cartridge; c.__processin ans, for creating a
specific 28 B’reé'%lt?i%e &%P%I%t§s°€dg%‘g§§%'d code; d.
nmeans for altoimt pterdiitydpfiRevegage xTRFeLAdLEr LT
sai dI aqg%&g&d&eégmmedomuﬁﬁgdomdﬁ poier béverage
supply of saj. ueous ium t e..hqye
cartri d@'é?r%eé&ge?ﬁjsc 2 qgrr‘ga‘?}lsmh i %_%]eﬁ%g\sét Ejg.ggrrrea':'_yoef ype.
sai d phoexsin Fhef PHRFEEE gRF R EFL Oy Y G compTises:

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

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

~¢. processing means for creating a apecific
brewing cycle based on said code;

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

e. eductor means in at least some of said
plurality of beverage cartridges for

aptionally,
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AVENDED SHEET WD 2004/ 064585 PCT/ GB2004/ 000287 3
dependant on beverage type, producing foam ng of 'the

bavesR@eeissand f. a user interface for initiaticR@adflanoos?
operating cycle; 5 wherein the beverage preparation

system can produce a range of beverage types
including at least, but not lidvited to, filtered
cof f ee, cappuccino, tea, chocolate and frothed mlKk,
" and wherein operation of the user interface is
i ndependent of the beverage type being dispensed. 10
Advant ageousl y, td&pdm@aetagm mnvamagattype wacbﬁneimg-
the present inveptian isc S%JC)ogerat
particul ar the sane wgtﬁod SFaFTon 1s used by a
~consuner irregpectiveer Qﬁtthﬁadﬁﬂﬂbragﬂlﬂ3qﬂangoabeoperating
di spensed. It VMl%? e .understood that by the term
“cartridge" as Us€d herein i s nmeant any package,
Scont ai nererssigclibe beveragee prapiwatvltine Hy sbemn aiams ponéucy a -

ggcggvgf 39%% 'rggé e%g %.gciﬂdilgg a!EaQQgE e@%in%%dlimited

reri be Tl sem—-
Théoeafﬂf’-‘rfﬁg’él fcoffese qappuhelpcpes@em sygc@lntreaymd frothed

CORE kN 2 WSOk agﬁt%ﬁegeg&é Aol 9%&9&1?% i tabl e

for the formation bever age pro uct ever age
pr éadepeRAgPtheL the besserrpEetyRnoadingcdl spensedea, .

10chocol ai @t 3edabiy; bﬁée@evgfé(&! ag%pagskwﬁ% éhz of the

The beverage ingre lents nay wder ed, groun
| eQFGB%%%o”B’IenItllaﬁl HS sFﬁ@lsei?@r%%aZ—S | hgreaktasud anayhe

be sk ohettil & Pt on EXaIBEE Sy RCLHHSUME P &ls.r:tregﬁgctlve
ground cof fee, |l eaf tea, powdered cocoa solids and

sofp, the qktﬁvtfrl?iglektlﬁ%%éif Pév@i%@%%s%d concent r at ed
fruit Jaiwies. pBreh@adtosd thet ranaReot ePRVEIALS itiYBeSas

15If P%l = eﬁsx%ﬁegagg CJ.%f Inga?nt taergr p‘égﬂgé’é ,atceontglllnle(r, Sga%%e%nor
receptacle which contains one or more beverage 1ngred1ents
in the manner described. The cartridge may be rigid, semi-
rigid or flexible. _
The cartridge for use in the present system may contain
20 -one or more beverage ingredients suitable for the formation
of a beverage product. The bevetége product may be, for
example, ohe of coffeé, tea, chocolate or a dairy-based
beverage including milk. The beverage ingfedients may be
powdered, ground, leaf-based or liquid. The beverage
25 1ingredients may be insoluble or soluble. Examples include
roast and ground coffee, leaf tea, powdered cocoa solids and
gsoup, liquid milk-based beverages and concentrated fruit |
juices. |
Preferably, the range of beverage types includes

30 coffee, tea, chocolate, milk, soup and fruit juices.



WO 2004/ 064585 PCT/ GB2004/ 000287 4 Preferably, the
beverage preparati on nmachi ne further conprises neans

f wo pod/gassg the beverage cartridge after di seRGBbIIY000287
of the beverage. The system may al so be used with one

or nore cartridges 5 conpr|3|ng one or nore .

non- beverage ingredients, for % preparation of

-non- beverage products, such as sauces and desserts.

The reader may be an optical bar code reader. The
system may be a donestic l'ow pressure beverage 10 '
preparaEIQﬁ?E?P@Venthéﬂhgvprégenmrqpangnupnrm%ﬂh;@e further

Pr Q¥Hessds TRIAQd s of d@@gﬁertﬂ@ ergg %§E§lgge after

range of beverages conpr|5|ng the st
i ngéFPemying dfesbe lrnerBsfer age cartrldge cont ai ni ng

15 one fke NBfL HEME) A0S0 HBILEL %&h& 'oﬂgooﬁ A cartridges

£r essure bever age prepar ati on nachi ne,; . oper ati ng a
s EPTPRE TR CEeoPT SERRE BelePayerags éﬁara@iW%éhrne =

to p&epafﬂfora%foasﬁ%émagxcbfsodu&cs OREERd NG R cEE2LEY
to detect a code witten on said d everage

caFFPPE@%S d. creating a specific brew ng cycle based

on sai dTkOURade® mPRSSH RE 8Pt BEME ALY BBEL Uraddarough
the beverage cartridge tqQ produce a beverage, wherein

‘the tefpRraMHER maqbrlae RefOmE Bt {ffrel oW PERRF U PEVET TP
1mu¢§@p2£agﬁoﬂIy@sagﬁeous nediumis set based on the
. code; for at |east sone of the range of beverages,

produ0|?EFfQﬁﬂﬁeH§ b?V?QF%oﬁeQéF%g%rcWMQEPe?rP§9h§dn€Fhod

ca@rap@ﬂu@ & naage e REVEr 2gRgd Y4Ie bel8rige HROMPEising
everaqﬁfcartrldges including at |east, 30 but
not |ﬁ$ TR filtered cof fee, cappuccino, tea,

chocol as e iapdrtimy kedlaadk, oranthewbea g Ncaapet dgé oforifaining
1§he one or more beverage ingredients into a low pressure
beverage preparation machine;
b. operating a user interface of said beverage
preparation machine to initiate an opefating cycle;
c. operating a reader to detect a code written on said
20 beverage cartridge;
Qﬂcreating a specific brewing cycle based on said code;
‘e. passing an aqueous medium through the beverage
ca?tridge to produce a beverage, wherein the
temperature, pre-wet, volume, flow rate and air purge
25 ~of the aqueous medium is set based on the code;
f; for at least some of the range of beverages,
pfbducing foaming of the beverage;
wherein the method can produce a range of beverage type
uging one or more beverage cartridges including at least,
30 Dbut not limited to, filtered coffee, cappuccino, tea,

chocolate and frothed milk, and wherein operation of the
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i ndependent of the beverage type being dispensed.: The

prves evokodasegent i on al so provides a nmethod of pprRBHok2s7

a beverage conprising the steps of: 5 a. inserting.a

first beverage cartridge containing one or nore

beverage ingredients into a béVerage prepar ati on

machi ne; b.-operating said beverage preparation

machine to pass an aqueous medi um through the first

10 beverage cartridge at a pressure of less than 2

baks¢® ditepénse IF findspepdent if Gheskewuseeetrpge beimoo

a pegspiaale; c. storing in a nenory of said beverage

preparation machine information on the type of the

first Hhepeverarfe dwerFiagealsk riroyedes my Metbedond

beysERas ekt bEAGS SORLALA Sithg ¥R BfepP I bEvVer age

ingredients into the beverage preparation nachine;

and e. oper &t i‘R§erhend ey E1a§E prepradst contwdds menteining

20 pass an aqug@usrRskdIBRr-adah: idieqseqondi ne\weLagerage

cartridge at a pressure of |less than 2 bar to

di spense a se@BRB2PRFIPDMGH1BGid beverage into the

recept acl e; bwigleehfifnes0ld Heker e Hebiga PAsRMRIB i Se to

of the 25 beverage preparation machine during_,

di spensi ng of P2FReRABIRP I TEALYR TxrEphdhe afriFsset |

1onith refer eﬂcﬁvb@adjélfeca'lﬂ:&ﬁﬁ?_&t aen% reesdré nof meé_sg than 2
nmenory ont t ype .the first beverage cartridge.
WO 2004/ 06458%51%%? AG0328775% POFELGRPY Baich beverage
met hod furt herintonprireasussileg addi ti ona

5

.c. storing in a memory of said beverage preparation

machine information on the type of the first
15 beverage cartridge;

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

e. operating the beverage preparation machine to

20 - pass an aqueous medium ﬁhrough the second
beverage cartridge at a pressure of less than 2
bar to dispense a second portion of said
beverage into the receptacle; '

wherein one or more operating parameters of the

25 beverage preparation machine during.dispénsing of

the second beverage cartridge are éet_with
reference to the information stored in the memory

on the type of the first beverage cartridge.



bever age cartfidges to di spense three or .nore
portions of a beverage. Preferably, the one or nore

opEP AHAgSEar aneters 5 include: |. the tenpecatGeesod2s?
t he aqueous nedi um passed t hrough the beverage
cartridge; Il. the flow rate of the aqueous nedium .

I11. the presence or absence 8 a pre-wet stage; 10
“IV. the presence of absence of an air-purge stage; V.
the pressure of the aqueous nmedium and/or VI. the
total volume of aqueous_nedi.um di spensed. In the |
f oPPBYP IR ides EPR RISt RRTEREISOmpEhEes URdT efgieronal
andegtdyalRrtsidddd theduspehde +#ese! bPandRe pdBtions of a
relational positioning of features of the invention.
TheSVEEIFR "upper” and "lower" and equival ents shoul d
be undeferteradlyp MR ehet Or thiLRPLELENS [RF-aRbbeFs
conponents) in its normal orientation for insertion
i nt cgp everage -preparation machi ne and subsequent -
di spensi tige aerphobturd @t 2He CXQAEYUS, mbAilh PHBed. thfough
particulgé, "u ger" and .'"lower" refer,
respect i V&Y PEVEG2PRI S5 Fe9B85i ti ons nearer or further
fronta. t oipe Alckaeetd bfofthkheqeests ndgeum} n addi ti on,
t he %er&ié "inner"” and."outer"_and equivalents wl|
be Ghed- 8" TFESEPFBLT RESFBIRL Y0P Fodet i Bi%y of
10f eat IV estlod rireeeRbe | oV @bbente dheard @imsplitdnaitagand
"outer” and equival e shoul d be underst o to refer
to rel at ?I\I/ee pﬁ%s??fllr%n%isc t- R CH ¢ %&B@"(%?‘P&Iher
conp¥hentls tetRdgyolwspedt hyetgys mediem dbDspdnseidher
froma e Y .S. X .of artridge 1, (o
ot her cammeRe Bl Bttt bEE, COOM AP 88e5s A
Enfbaverhtanidoquiteamngsenill heemisiednt ov désardlebehe
15008684 DRha1DYoleY: HlirEXBEPE S, ARl o Ll TAIRGEIER. ' Orne

acconmpanyi ng draMAngs, I n
‘terms “upper” and “lower” and equivalents should be

o

understood to refer ﬁo the cartridge (or other components)
in its normal orientation for insertion into a beverage-
preparation machine and subsequent dispensing as shown, fof

20 example, in Figure 4. 1In particular, “upper” and ™lower”
refer/ Fespéctively, to relative positions nearer or further
from-a top surface 11 of the cartridge. In addition, the
terms “inner” and “outer” and equivalents will be used to
describe the relational positioning of featﬁres of the

25 invention. The terms “inner” and “outer” and equivalents
should be understood to refer to relative positions in the
cartridgeh(or other components) being, respectively, nearer
or further from a centre or major axis X of the.cartridge 1

(or other cbmponent).



Figure 1 is cross-sectional drawi ng of an outer nenber
5 of first and second enbodi nents of cartridge for. use
W D 2004084595 esent invention; Figure 2 is a  peroB2004/000287
cross-sectional drawi ng of a detail of the outer .
menber of Figure 1 showing an inwardly directed
cylindrical extension; 10 Figufe 3 is a

cross-sectional drawing of a detail-of the out er

menber of Figure 1 showing a slot; Figure 4 is a
perspective view from above of the outer nenber of

Fi gur e Embffiyuard s oifstie perespatt ixveentdien fvidbh mbowe of

t hegu, e 1 er -0 | gqur e in i_nyerted

or i entat iBS%E 5Dlei guSeog %gﬂﬁ% é’rl?}m eWatp’r SRESPENE &° £RE
out¥FcoOTPANEing oiraMiggee in whighre 7 is a C he
Cross-sec¢t] (I 1.Rg_ i_aner_ .menber _of the
first e%%?%ntl%g%\é%g?té})elrc(}:g%;nagog l_“g']llflrgeo pg quter member
perahddrpyeand ancondnenlbediencpt st he ¢awnteri dgrefiberusef with
Fi 0 ples&hOU & edtisna Perspective view from above of
the inner nenber of Figure 7 in an inverted .
ori ent aFL8#re M ggr @ $ooss seqslignali ewvingnpabavdetefil of
tha:ﬂé"?oﬁf:ef Bhdyer 22 ?Ig‘tﬁléglir Shdwitd HH G nk rdi)?l cﬁ'.rfected
cross-sectional drawing of the firs enbodi ment o
c_ar‘i}fjil&gél?%l aﬁ*b&%éﬁfér ed condition; Figure 12 is-a

167 0SS- . $e6hiONAl] sdbaWk Ok -Ye BB ohBDdr HBHREL 0L 41831 of
second enbodi ment of cartridge; 30 Figure 13 is a -
cr oY SBEET dirmbedr ahi Fiygwie 4 gbewing ¢f sloke i nner

menber gligintgur asld sEAMNE 138 P& LR a¥&ve of the outer
2004/ 064585 PCT/ GB2004/ 000287 8 Figure 14 is a
perSPEELi Vb KASMKSt Fém above of the inner. nenber of

Fi gure #2gufd gurie iSpésSspRaNePeCiy Eon aWelé R ahRVeuter

19f nt\ertl%elrnggr}?igure 1l in an inverted orientation;-

. Figure 6 is a plan view from above of the outer member
of Figure.l; _ |
Figure 7 is a cross-sectional drawing of an inner
member of the first emquiment of cartridge;
20 Figure 8 is a perspective view from above of the inner
member of Figure 7; '
Figure 9 is a perspective view from above of the inner
member of Figure 7 in an inverted orientation;
Figure 10 is a plan view from above of the inner member
25 of Figure 7; _
Figﬁre 11 is a cross-sectional draWing of the first
embodiment of cartridge in an assembled condition;
Figure 12 is a cross-sectional drawing of an inner
member of the second embodiment of cartridge;
30 Figure 13 is a cross-sectional drawing of a detail of

the inner member of Figure 12 showing an aperture;



-

menber of Figure 12 in an inverted orientation; 5
Figure 16 is another cross-sectional drawi ng of the
[ I of Figure 12; Figure 17 is a ;
cpgg;@gggggﬁnal drawi ng of another detail quﬁ§umymmm7
i nner ~menber of Figure 12 showing an air inlet; 10
Figure 18 is a cross-sectional8 drawi ng of the second
enbodi ment of cartridge in an assenbl ed condition;
Figure 19 is cross-sectional draw ng of an outer
menber of third and fourth enbodi nents of cartridge
for userigure 114 hes [ eeespettientviien; fidn RgweeofOthé idner
crg% s Sgct gn é} ng of a detail of the outer

erof Fi gare® 1 'showi fig an i nwardly direct ed
cyli ndrﬁ‘xzaireexsem|a)mgrEpgutﬁreZblles frdh abovieewr f fiuMinner
ab of t of Fi 19; 20 Figure 22
i sgé‘%%%;rspé;% ?mée v]i e\ﬂ‘/nf ?8&%‘6 % f’rf?féta&}f”é‘r nmenber
S5of Fi guiiauke; lFIgﬂnaaoﬁﬁerScfb#ﬁﬁﬁéﬁ&ﬁbmamidﬁaamh§rﬁinthe
aboye éﬁméﬂﬂérOBEeﬁl n?gr of Figure 19 in an inverted
ori ent ation; r'@2% 1§ a cross-sectional drawi ng of
an i nnétigues ﬂr@nifera ofrpss heedthiondleabadingepf afiother
ca g ure g5 p Vi ew above of Ihe
m%éetgé%eerirobfer%hg % ﬂnﬁéb%ﬁ J)iéiq?lgue €2 IH y1rg an
cr 8ketsiect i onal draMAng of a detall of the inner

nmb f
Ry o e e T R

a pEPrepaenty ef sawidem dbove asieerhbed rmveditienber of

' F' gur e Bdurkl gyres 28oks- @ecﬂ_efo?f&qchfré(@lﬁ@ W faﬁog%\?gxo\ﬁ%mber

of the inner _ nenber of Figure 24 1 n an invert
or?grﬁQﬂ;doﬁnd fourth embodiments of cartridge for use with

the present invention;

15 Figure 20 is a cross-sectional drawing of a detail of

the outer member of Flgure 19 showing an inwardly dlrected
cylindrical extension;

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

of Figure 19;

20 Figure 22 is a perspective view from above of the outer

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

Figure 24 is a cross-sectional drawing of an inner

25 member of the third embodiment of cartridge;

Figure 25 is a plan view from above of the inner member
of Flgure 24; '
Flgure 26 is a cross-sectional dfawing of a detail of

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

30 rim;



5 Fi'gure 29 is a cross-sectional drawing of the third
enbodi nent of cartridge in an assenbl ed condition;.

Fi @iorBoadbyssss a cross-sectional draw ng of an jdhnes

menber of the fourth enbodi ment of cartridge; ]LFl 2004/000287
31 is a plan view from above of the inner rrenber 10

of Figure 30; Figure 32 is a perspective view from

above of the inner nenber of Figure 30; Figure 33 is

a perspective view from above of the inner nenber of
Figure 30 in an inverted orientation; 15 Figure 34 is

a cross-Bawireonal i drrapengpaft ivee vieuwr fom abbedi 6B thedfinner

car L& isge olanggugessz%nbl ed condition; Figure 35is a

front perspectrve vi'ew of a beverage preparation
machi ne Bicewed2digis @ Phespeatsiont viiawefitomoribovEi gfirtthe3Gnner

IS AefibANt£P tj,v w_ of e i ne of 20
Fi gure 35tov€| t%%g&eegajét ?lnd%lg Jhnvedrteg %l?f%eaﬁlﬁ&l tion;

Fi gure FAduzea2y ear aperepecidats onadwicdwirke offaché nehiod
Fi glfiSoBhmetht B SQR Ls; ted f | arity, Figure
38 Is anote\rﬁ%rgfear rfgraé ec‘?rgvr}e \% evm\/B% & %Oéld ﬁ%ﬁf?ﬂ ne of
Fi gur e 359Wireh3&cife apaross oerdttiedal odraioang byf; an 2fner

Fi Oéibe3d dizS e PRISREC rtridge head
of the maghl ne, of Fi g%‘lrnéég%l\éﬁe\?\}\% %]Cfsgér{.\&erpla < omitted

for cl &iBEye & gur @ 2Dan svimotimem perepedt the Vimay oember
. 1bhecgafiquirdggo; head of the nachine of Figure 35 with

sonme parts omtted for 30 cl arity; WO 2004/ 064585 - -
PCT/ GB20G4FPD002B7AS BOPFFERAGEIVE Véew Erasssbowet pbridle inner

Vi eMerert BE eadiidd dge head in a closed position,
Fi gure Af‘12 is a cross-sectional view of the cartridge
head i n FAH“0Pelr pdsiPt PBRSPEFHivVGuVéeuatyam abevpephittihe inner

| aymatibeaf of heidg@ehiznein0in inverted orientation;

15 Figure 34 is a cross-sectional drawing of the fourth
embodlment of cartridge in an assembled condltlon,

Figure 35 is a front perspective view of a beverage
preparation machine according to the present invention;
Figure 36 is a front perspective View_of'the machine of

20 Figure 35 with a cartridge head in an open position;

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

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

25 ' Figure 39 is a perspective view of the cartriage head
of the hachinelof Figure 35 with some parts omitted for
clarity;

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

30 clarity;



Figure 35; Figure 44a and 44b are schematic |ayouts of
first and second code recognition neans for the

mewbi200R/064kssFi gur e 35; Figure 45 is a plan VigWwdhe@oo02s7

beverage of the present 10 invention conprising a
barcode. Figure 46a is a graph of concentration vs.
operating cycle tinme; Figureid6b is a graph of
foamability vs. operating cycle tine; and 15 Figure
46¢c is a graph of tenperature vs. operating cycle
time. As shown in Figure 11, the cartridge 1 for use
Wi th theigyreegenis i 1\webi0Be geitRizdl IYew WM IUhEESadtiridge
outer .nenber .2, an 20 .inner nenber 3 and a | am nate
5. PeAd b%taeFlﬁEWEeﬁ‘osz‘:thﬁher nmember 3 and |aminate 5

are asspithlred4boid of rerddae-satt Idmdgevidw Wi cdhhasraridge
interior 120 for containing one or nore beverage

in&?@ i tht®® °RA"i RP&t P24, an outlet 122 and a

dever ageidlrewspaid d iddhiengtibeldydhuet of 2dhd anddheneust et
122,25 and whi ch passes through the interior 120. The

i nF&F"121°°7and outlet 122 are initially sealed by the

| am nat Bidr@nd4aased aaenedei schsmtiy pagswian@gfofirst and

cutting.of the lamnate 5 __The beyerage flow path is._.
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de pbed; further below. A first version of cartridge
1 %%chegr%# be described. for background purposes is

shown iRigyxguréd is t arephThe Hoanapdilivered orrpefrat heg

calbhd9eink;i gngarticularly designed for use in

di spensing filtered products such as roast and ground
1%of f ee B¥IY€arbEels HEREPEr OL t tmPeFersronvdf qregating

cycle time.

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

30 laminate 5 as discussed below. Other components may



cartridge 1 and the other versions described bel ow may
be used with other products such as chocol at e,
covbemqndsSss. 10 sweeteners, cordials, fl avourﬂc'?ﬁ}ﬁ;fz004/ooozs7
al cohol i c beverages, flavoured mlk, fruit juice

‘squashes, sauces and desserts. As can be seen from
Figure 5, the overall shape oflthe cartridge 1 is
generally circular or disc-shaped with the dianeter

of the cartridge 1 being significantly greater than

15 its height. A mpjor axis X passes through the

ceoptr el iyhbe oithaciudegnibertlas calrawtidges i gurk ds a filter
T iC 14h oeaII dia er.of the outer menber 2
103 Wit er dEk A mea SO =Ripbne (s 16 mm s
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20 The outer member 2 generally comprises a bowl-shaped
shell 10 having a curved annular.wall'13, a closed top 11
and .an opeﬁ bottom 12. The diameter of the outer member 2 is
smaller at the top 11 compared to the diameter at the bottom
12, resulting ffom a flaring of the annular wall 13 as one

25 traverses from the closed top 11 to the open bottom 12. The
annular wall 13 and closed boﬁtom 11 together define a
regeptacle having an interior 34.

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

18 comprises a stepped profile having first, second and



traverses fromthe top 11 to the closed |lower face 31
of the cylindrical extension 18. A generally

how sv04/@ksss houl der 10 32 is forned on the Cybbﬂeﬁiog‘%oozm
extension 18 at the junction between the secon

ortions 20 and 21. An outwardly extendi ng
- gﬂgLﬁdgr 33 is formed in the ooter nenber 2 towards
-~ the bottom 12. The outwardly extendi ng shoul der 33
forms a secondary wall 15 co-axial 15 with the annul ar
wal | 13 so as to define an annul ar track fornIng a
. manithérd He theteess, tzmeaaacmndamé wakbe 1sand E‘E is right

ann I The foId 16 passes around
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mm _The w d?h‘y%; 9'Ithe 2 | ot dMl? :ﬂs slfjf |clsen %
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Figure 5, vén chde |nesri g antPaﬁ‘P&‘f’béF pRd vitheni n,
an&lﬁéﬂtﬂfﬁw Piiethe outer member 2. A series of slots 17
are prov:Lded in the annular wall 13 level with the manifold
20 16 to provide gas and liquid communication between the
manlfold 16 and the interior 34 of the outer member 2. As
' shown in Figure 3, the slots 17 comprise vertical slits in
the annular wall 13. Between 20 and 40 slots are provided.
In the embodiment shown thirty-seven slots 17 are provided
25 generally equi-spaced around the circumference of the
manifold 16. The slots 17 are preferably between 1.4 and 1.8
mm in length. Typically the length of each slot is 1.6 mm
' representing 10% of the overall height of the outer member
2. The width of each slot is between 0.25 and 0.35 mm.
30 Typically, the width of each slot is 0.3 mm. The width of

the slots 17 is sufficiently narrow to prevent the beverage



inl et chanber 26 from the interior 34 of the outer
menber 2. The cylindrical wall 27 has a. closed upper

f awv® A8oedsBh s formed on a plane perpendi CpidEnZo8d/000287
the major axis X and 10 an open | ower end 29 co-pl anar
with the bottom 12 of the outer nenber 2. The inlet
chanmber 26 communicates with e manifold 16 via two
slots 30 as shown in Figure 1. Alternatively, between
one and four slots may be used to comunicate between
the manifold 16 and the inlet chanber 15 26. A | ower
endn@ﬁ?eﬂh%ntcmmwhg ehdrettirnggls hiottlodehe 38anisfold 16 either
Pr Qi utwardly extending flange 35 which
ex:a\élngﬁg %)\Eeér{)‘]a ndi guf‘arlfy to the major axis X

Typi cal Ry imeetf chageeB36 has farmeditim ohebnmumenme&bandz at
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pol ypropylene is the range of polyners a
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manuf act uri_ng process nmay be injection -
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7. best shown in Figure 8, the annular frane 4 :

conmprises an outer rimb51 and an inner hub 5_2 j Oi ned
by ten A5l espacéd:HeadaiuaWaS@Ibke&tEBdlﬂ'@ashdiﬂalérhelb is

22 J:3,L Bleqral, Whi D and £ eRedLgmet D8V NG enas
perpendicularly to the major axis X. Typically the flange 35
has a width of between 2 and 4 mm. A portion of the flange :'

20 35 is enlarged to form a handle 24 by which the outer member
2 may be held. The handle 24 is provided with an upturned
rim 25 to improve grip. ' _

The outer member 2 is formed as a single integral piece
from high density polyethylene, polypropylene,.polystyrene;

25 polyester, or a laminate of two or more of these materials.
A suitable polypropylene is the range of polymers available
from DSM UK Limited (Redditch, United Kingdom) . The outer
member may be opague, transparent or translucent. The

. manufacturing process may be injection moulding.

30 The inner member 3 as shown in Figures 7 to 10,

comprises an annular frame 41 and a downwardly extending



apertures 55 are fornmed in the annular frane 41
between the radial spokes 53. Afilter 4 is disposed

onwdwosassgs ar - frane 41 so as to cover the fbé#/f;ﬁ{obﬁfdozm
apertures 55. The 10 filter is preferably nad rom a

material with a high wet strength, for exanple a
non-woven fibre material of pdlyester. O her
-materials which may be used include a
~ water-inpernmeable cellulosic material, such as a
cellulosic material conprising woven paper fibres.
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shown i n the Gross-sect ronal

i nNrFre Tty e8 255 satepdaredd ain cthleoaanumnslﬂrlana thasetween the
out £3ihMspdxed &8I tihN e.angular frame 41 havin

a .25 sl ogl ng Iovverkh‘p'rgjcﬂ‘rnzfrtIl % Ql %Sre surfa% ad?‘uj‘ag
eacraspoke 53 s tm@welewm tfhlanatanstaaxmt.ngesm 54The
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outer rim51 downward i/tovvar S open into
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renders the cellulosic material heat-sealable. The filter 4
may also be treated or coated with a material which is

20 activated by heat and/or pressure so that it can be sealed
to the ;nnular frame 41 in this way.

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

.25 sloping lower profile.

The upper surface of each spoke 53 is provided with an
upstandlng web 54 which divides a void space above the
annular frame 41 into a plurality of passages 57. Each
passage 57 is bounded on either side by a web 54 and on a

30 lower face by the filter 4. The passages 57 extend from the

outer rim 51 downwardly towards, and open into, the



upper end of the discharge spout 43 by neans of an
annul ar flange 47. The di scharge spout 43 conprises

an wohbdbodbssat an upper end whi ch ¢omuni cat

t he openings 56 of the 10 passages 57 and an $§{ %Bﬂ%mm7
at a |l ower end through which the prepared beverage is

di scharged into a cup or otherisreceptacle. The :
di scharge spout 43 conprises a frusto- conical portion
"48 at an upper end and a cylindrical portion 58 at a

| oner end. The cylindrical portion 58 may have a 15

sl i ghtid@nealsetindinal bt SHREANNE 58V tselih e, Ortfid ef
44. The frusto-coni cal or?%n% hel ps tg chgnne nnex
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upper surwace of the frusto- conical portion 48 is
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am de, (for exanple
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Carphd ,£rMsBBesetiba1Upbttio® 44 "HéQF b@é%aﬁﬂlex NME&verage from

cel l.ul ose derivatives and pol ype
the passages 57 down towards the outlet 44 without inducing

turbulence to the beverage. An upper surface of the frusto—
conical portion 48 is provided with four support webs 49

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

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

Alternatively, the inner member 3 and/or the outer
30 member 2 may be made from a bibdegradable polymer. Examples

of suitable materials include degradable polyethylene (for



The lamnate 5 is forned fromtwo | ayers, a first

| ayer of alum nium and a second | ayer of cast
poMproeydgssehe. The al um nium | ayer is bet weercricR:804/000287
and 0.07 mmin thickness. 10 The cast pol ypropyl ene

| ayer 'is between 0.025 and 0.065 nm in thickness. In
one enbodi nent the alum nium kéyer is 0.06 mmand the
pol ypropyl ene layer is 0.025 nmthick. This |amnate

is particularly advantageous as it has a high

resistance to curling during assenbly. As a result the -
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5PE;SEWPF§SQ@E§PM@H,| sedl PRoamdiestivat ivaemiaPR
| anj 32011 am nate stock may be used instead of
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. The cartridge 1 maybe cl osed by a
ri gi d ofhesdimippge b |dsd fopmedafiranf taof layetd,ea first layel_’

Iaelfngmmﬁsﬁfsanhya%ao@ﬁ ? éfl&g%a; eéwglp\é%i § D&

following 25 steps: a) nner SPYnSert ec _
i nﬁéuwhfél%tléwefnmthenw Qiheaddq Pt @7 mm jig thtickoess.

105hane &dst Fﬂc@&? g%ﬁé}let hsyefnfsefbe@%@ﬁfo JF0 40 Beoss Jm

recei ved over cylindrical funnel 40 an conme t

resP BREFEISSS:-hén ehfhEMRedivere e alwnioow 36¥885is 006
PCmﬁCExZ&QfHeO%Z rop;y7le@1)e 1 8ed MLl BBENRE thi QUL €fhig

neEb are ] oined by ultrasonic
‘i“i’l‘@ated)lst ﬁ’érEh‘F‘%Jﬁr&geaﬁv?%tafﬂeloluédaw §th berfe 2ohiglr e
beveeag&mdaagrtadb@f\lﬁmg quelng hesdembnpat ead d ealifibxege
1004 he out %r . Ihgsethst eps Wi tI__I be di gcul%sed 3
|n g SR kﬁﬁ ST o e correct size and shape an
subsequently transferred to the assembly station on the
production line without undergoing distortion. Consequently,
the laminate 5 is particularly well suited to welding. Other
. laminate materials may be used including PET/Aluminium/PP,
20 PE/EVOH/PP, PET/metallised/PP and Aluminium/PP laminates.
Roll 1aminate stock may be used instead of die cut stock.
The cartridge 1 may-be closed by a rigid or semi-rigid
lid instead of a flexible laminate.
Assembly of the cartridge 1 involveé the following
25 steps:
a) the inner member 3 is inserted into the outer
member 2;
b)'"'the'filter 4 is cut to shape and placed onto the
inner member 3 so to be received over the
30 cylindrical funnel 40 and come to rest against the

annular frame 41;



The outer. menber 2 is orientated with the open bottom
12 directed upwards. The inner nenber 3 is then

i NQ&Y do84locsdsiit O t he outer nenber 2 with the ou ' -
51 being received 10 as a loose fit in an ax?gf/cﬁiqm/ooozm

extension 14 at top 11 of-the cartridge 1. The
cylindrical extension 18 of theg7outer nenber 2 is at
.the sane tine received in the upper portion of the
cyl'indrical funnel 40 of the inner nmenber 3. The
third portion 21 of the cylindrical extension 18 is

seat ed 1B) i nsirke ibherCybrimgr i39abuéé&nﬂ%lg\lbég | 10 tf'?&igr 4

closed lower face .31 of the cylindrical extension
bearing agai fh" £R&NSd Bporit raeeriuvedbinge i nner

menber 3d) ThetHe khetrfdds 1t Bans; Pl ALGH LQVELe the Jhner
menber 3 such that the filter material contacts t e

annul ar ri m 5EVCARIEI 1PHSIARRERRI di ng process 20 is

then usee) t o Hhei Dahheadd Ist @& 4££Qdd@ol PRE o IBIPE L mBer 2
and at rI,Ipees(asasms\ tine ?qr%d i,n the same process step, )
the innef —refbsPs 1l BfeddareIsateibeproat Shaldtanarbelow.

menber 3STEmdutki| herbek @r @ sWek fad ;2eaURDk h@ne%j&;gfxn%%t“éom

51. 1 Thg. | r nber and outer nenber 2 are
by rlrgaﬁ%f%%%ﬁeflgs‘"z’é‘?% %&5 POt RET ot 8% then 3Rsented
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er

eleggly J i guge; 1 the outer nmenmber 2 and inn
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i n FRECTIfger Lor THO e ndwi téie eanterkasn f1ange the 850,30
ext @&y bhegcyl i ical nnel 40 which fornms a '
filtration WO 20;)%5%@@5&%&% GE50897 ot 28 upger portion
chatthethe Théirdriqadt fonnehattberr 186 AmckDaAwsBELS3 5 rhe

abowgi rd Berandwl Ar S age ; .separ at ed by the, :
1{3i I ter_eé)ea or 4. The fil tc?}éltllq%d%lgﬁan%’g?e cOfit & risated

he' THE SoF Piof e 15 epdgirnnngr é6i ehtls 260 c1Tked ONgved’ face

Moral bevehagey hiddigeadi e A8 Packed "ng Qghies
fil3cation chanher 130, For a fiTter ed st yPe BEv drige
the 11gr edemt 4% °fypheatinpr agsber ahd gieufidlcef fieds then
or Hleafedt ever Tihe densttyentePaCkidg Ofatt REe filrer material
contacts the annular rim 51. An ultrasonic wélding process
20 is then used to join the filter 4 to the inner member 3 and
at ;he same time, and in the same process step, the inner
member 3 to the outer member 2. The inner member 3 and
filter 4 are welded around the outer rim 51. The inner
member 3 and outer member 2 are joined by means of weld
25 lines around the outer rim 51 and also the uppér edges of
the webs 54.
As shown most clearly in Figure 11, the outer member 2
and inner member 3 when joined together define a void space
130 in the interior 120 below the annular flange 41 and

30 exterior the cylindrical funnel 40 which forms a filtration



"beverage ingredients in the filtration chanber 130 can
be 'varied as desired. Typically, for a filtered

cofviceoameagyict 10 the filtration chamber cong&Eo04/000287
between 5.0 and 10.2 grans of roast and

.ground. coffee in a filtration bed of. thickness of
typically 5 to 14 mm OptionakBy, the interior 120 may
~contain one or nore bodies, such as spheres, which are
freely novable within the interior 120 to aid m xi ng
by 15 induci ng turbul ence and breaki ng down deposits

of -hamseAgernd Yl LU aInS cAMbES oS ahar 88sdtgelh€7 above
beverage. The lamnate 5 is then affixed to the outer
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| 03dgPebEait NaurBRD S ddRatg8CS i keeR AL | aninate 5
and outer nenber 2 spaced apart when the cartridge 1

Cis conpressédinpte § daytherr pbbiRathator RS ttier AgEber 2 by
I s fovhiRgtedvdld 826 around the periphery of the laminate 5 to

. join the laminate 5 to the lower .surface of the outwardly
20 extending flange 35. The weld 126 is extended to seal the
laminate 5 against the lower edge of the cylindrical wall 27
of the inlet chamber 26. Further, a weld 125 is formed
between the laminate 5 and the lower edge of the outer tube
42 of the cylindrical funnel 40. The laminate 5 forms the
25 lower wall of the filtration chamber 130 and alsc seals the
inlet chamber 26 and cylindrical funnel 40. However, a small
gap 123.§kists.prior to dispensation between the laminate 5
: and thé IOWei edge of the discharge spout 432. A variety of
welding methods may be used, such as heat and ultrasonic
30 welding, depending on the material characteristics of the

laminate 5.



conpressive | oad of between 130 and 280N in use. The
conpressive force acts to prevent the cartridge

f afylol 0@ 0sflsdinder internal pressuri sation and 158820 4/000287
serves to squeeze the inner nenber 3 and outer n%

2 together.  This ensures that the internal dinensions
of passageways and apertures irp the cartridge 1 are

fi xed and unabl e to change during pressurisation of
the cartridge 1. 15 To use the cartridge 1 it is first
inserted into a beverage preparati on nachi ne (which

W Il bexdesgeibed:diy, E8éthelerdababdr belRWhsaBekddt® the
inlet 121 and outlef 122 are opened by piercing
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medium typically water, under pressure enters the
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al t hough hi gher  pressures be used with the
ﬁﬁlf‘e
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round the mani f ol 6. and int il tration chanber
}o2d a Hhon
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1EI|trtI0n cha m xes h the bev

ngtEReAt’S 20 c%netsguuﬁéaa‘%her S 2hRR RREEF T90oHdes eefe the
t heirsare niembver f Draed cupear ckybdrhotughet Heer . beu‘mi agensures

wn PR 55 00T D SBRAF B0 B s8R SR el bl e o
beveragaritmgdedi krire fassésandhnoaphet be cfhaInGer ddrimgand
fi 'o%{eaéé Q-ESQE’%:]R Ué@%hé%éﬁﬁ&éé}e passages 57 lying

e annul ar frane sealing of the filter
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short-circuits and the beverage has to pass

t hr Birgherheeraid e\?elv?w)Tﬁgdb"e%rla&@ {hah FGREEIeE 122 are
dovwsweHed Yyahoeecihe neadeds of the beverage preparation

machine which perforate and fold back the laminate 5. An

20 agueous medium, typically water, under pressure enters-the
cartridge 1 through the inlet 121 into the inlet chamber 26
at a pressure of between 0.1-2.0 bar, aithough higher
préessures may be used with the cartridges of the present
invention. From there the water is directed to flow through

25 the slots 30 and round the manifold 16 and into the
filtration chamber 130 .of the cartridge 1 through the
plurality of slots 17. The water is forced rédially
inwardly through the filtration chamber 130 and mixes with
the beverage ingredients 200 contained therein. The water

30 is at the same time forced upWardly through the beﬁerage

ingredients. The beverage formed by passage of the water



passages 57 formed between the webs 54 and through the

openings 56' and into the cylindrical funnel 40. The
@&) . passes al ong the channels 50 between t

suppor % 47 and down the di schar ge spoutpqﬁpﬁqy“mm”7

the outlet 44: where the beverage is discharged into

a receptacle such as a cup. BRpeferably, the beverage

preparati on machi ne conprises an air purge facility,

wherein conpressed air is forced 15 through the

cartridge 1 at the end of the operating cycle to
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espresso-style products such 0 s toast and un
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bavidibed br ohdl Rk thay Lihl esknownas. @1%5% anNBOY,

of the features of the second version of the cartrldge
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In the follow ng 25 description the differences
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anner w ] not be discussed in detail. The outer

AFSEes pLong thRechannels ROt PREYSDh the FWPPRMe Webpst? and

vem&m&ntﬁé &addhairggesgodn @ 3as oShigWbutn e Ei ur@serk +30
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in the PreSérardnsi ohe H&vﬁraga prépaiatd ohSmak50S @AmPPises
the annglsr fr ne 141 as to cover thS filtration
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i nner nenber
first verseeand msrshewes wafkyldes 16 ist hbowmh:s'crfalggees 12

SPa 143 tige HRVhACHe M £ %fp@ﬁeiééf%giggevqnfgwparticularly
designed for use in dispensing espresso-style products such
20 as roast and ground coffee where it is desirable to produce
a beverage having a froth of tiny bubbles known as a crema.
Many of the features of the second version of the cartridge
1 are the same as in the first version and like numerals
have been used to reference like features. In the following
25 description the differences between the first and second
versions will be discussed.. Common features which function
in the same manner will not be discussed in detail.
The outer member 2 is of the same consﬁruction as in
the first version of cartridge 1 and as shown in Figures 1

30 to 6.



extends part way up the discharge spout 43 fromthe
outlet 10 44. The partition 65 helps to prevent the

bewes RgHossREayi ng and/ or splashing as it exi}
di scharge spout 43. The profile of the di scha‘ﬁT’Eﬁﬁ"""“""”’

spout 43 is also different and conprises a stepped _
profile with a distinct dog-leg;66 near an upper end
of the tube 43. 15 A rim 67 is provided upstanding
fromthe annular. flange 47 joining the outer tube 42
to the discharge spout 43. The rim 67 surrounds the
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Pre erably, as Showas TRRNELE 19 @hsoy fifbnpents @end

an cqmﬂaépeﬁrﬁsﬁﬁﬁRﬂﬁﬂ pabfxi51wlmh d3apiindt! @¥8L1eq 66 near

CWA:D%@EE@ empcgf_t @R Zﬁb The air inlet 71 is typically
forms a noul t oo ch as a pin. The tapered -

Tprofile oFl“P hie? a”15r PP-‘ﬁVé@eWPpﬁtahﬁm fidosn Bhel ShdiRlr FQange
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fr oimfuhes aant drithbr’EndthdiN@sl BLEledt? 9k L0E 67 ang the

upper portion of the outer tube 42. The rim 67 is provided:

- 20 with an 1nward1y directed shoulder 68. At one p01nt around
the 01rcumference of the rim 67 an aperture 70 is provided
in the form of a slot which extends: from an upper edge of
rim 67 to a point marginally below the level of the shoulder
68 as most clearly shown in Figures 12 and 13. The slot has

25 a width of 0.64 mm.

An air inlet 71 is provided in annular'flange 47

circumferentially aligned with the aperture 70 as shown in

Figures 16 and 17. The air inlet 71 comprises an aperture
passing through the flange 47 8o as to provide communlcatloﬁ
30 between a point above the flange 47 and the void space below

the flange 47 between the outer tube 42 and discharge spout



di scharge spout 43. As shown in Figure 17, a canted 10
shoul der 74 is formed between the air inlet 71 and the
chw®2004/d025d50  ensure that the jet of beverage

fromthe slot 70 does not immediately foul pﬁbi‘/ﬁ;&hﬂ%oom
upper surface of the flange 47 in the inmmedi ate

vicinity of the air inlet 71. Jhe assenbly procedure

for the second version of 15 cartridge 1 is simlar to
the assenbly of the first version. However, there are
certain differences. As shown in Figure 18, the thi (rjd |
porgion REabh i ndr | extensgi on 18,1 seat e
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the, cartri dge 1. The seal between rical -
ext ETRIGIP £8°makie & dapport! tontB? imletorts of the

fl udtsdtiaglfe bPOUgh =i NGE sM&m SIOFig0rd N4 hg SUpPAYt
rime67 extends, th ou@the support _-r|_m6'/ and -
BoWFBIIST 18 4° pTEShBPtIoR Iebai BULRIRE 36 sduihfochute
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cylindrical extensj.on 18 and the support rim67
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downwar dl y al ong t he passages 57 -
webs. | The shoulder 32 of the cylindrical extension .18

(=

20 between the second portion 20 and third portion 21 bears
against the upper edge of the support rim 67 of the inner
member 3. An interface zone 124 is thus formed between the
inner membér 3 and the outer member 2 comprising a face seal
between the cylindrical extension 18 and the support rim 67

25 which extends around nearly the whole circumference of the
cartridge 1. The seal betWeen the cylindrical extension 18
and the sﬁpport rim 67 ié not fluid-tight though since the
slot 7d“in'thé support rim 67 extends through the support
rim 67 and downwardly to a point marginally below the

30 shoulder 68. Consequently.the interface fit between the

cylindrical extension 18 and the support rim 67 transforms



formed between the webs 54 and through the openings 56
and 10 into the annular channel 69 of the cylindrica

f unnehoodPessgsFr om t he annul ar channel 69 the b T@%Q@Mmmn7
is forced under pressure through the aperture

the back pressure of beverage collecting in the
filtration chanber 130 and passages 57. The beverage

is thus forced through aperture 15 128 as a jet and

i nt:o an expansi on chanber forned-by the upper end of

the di scharge spout 43. As shown in Figure 18, the
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éhe beverage enters the di scharge spout 43
pre
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i ncrease the degree of air entrai nnment
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Thead hinedb¥essd eat et e Healdi sk Ha8gel dpdubakt i GiM %'Ije% sure
dengqu gor use i,n_dispensi ng sol ubl € products whic

everage jet drops. As a result air is entralned into

20 the beverage stream in the form of a multitude of small air
bubbles as the air is drawn up through the air inlet 71.
The jet of beverage issuing from the aperture 128 is
funnelled downwards tb the outlet 44 where the beverage is
discharged into a receptacle such as a cup where the air

25 bubbles form the desired crema. Thus, the aperture 128 and
the air inlet 71 together form an eductor which acts to
entrain air into the beverage. Flow of beverage into the
eductor should be kept as smooth as possible to reduce
pressure losses. Advantageously, the walls of the eductor

30 should be made concave to reduce losses due to ‘wall effect’

friction. The dimensional tolerance of the aperture 128 is



in powdered, liquid, syrup, gel or simlar form The
sol ubl e 10 product is dissolved by or forns a

Su n, an aqueous medi um such as wat T ﬁﬂmmnm
th gaz‘gﬁ’é’gﬁf madl umis passed, in- use, throu t/(#]l

cartridge 1. Exanples of beverages include chocolate
coffee, mlk, tea, soup or othqr rehydratable or
aqueous-sol ubl e products. Many of the features of the
third 15 version of the cartridge 1 are the sane as in
the previous versions and |ike nunerals have been
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Sl%%%mgﬁsfzgiuiéggghlgh function in the same manner will not
.20 be discussed in detail.
Compared to the outer member 2 of the previous

versions, the hollow inwardly directed cylindrical extension
18 of the outer member 2 of the. third versicn has a larger
overall diameter as shown in Figure 20. 1In particular the

25 diameter of the first portion 19 is typically bétweén 16 and
18 mm compared to 13.2 mm for the outer member 2 of the
previous versions. In.addition, the first portion 19 is
provided with a convex outer surface 19a, or bulge, as most
clearly shown in Figure 20, the function of which will be

30 described below. The diameter of the third portions 21 of

the cartridges 1 are however the same resulting in the area



wi der than in the previous versions of the cartridge 1

being .10 between 0.35 and 0.45 mm preferably 0.4 mm

W W®.2004r06a581er respects the outer nenbers 2 ofctid¥004/000287
~cartridges 1 are the sane. The construction of the

cylindrical funnel 40 of the inner nenber 3 is the

sane as in the first version @5 15 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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lies perpendicular to the mgjor 5 axis X. Arim84
dependsT g%vﬁﬂﬂzfrté’rlyt#?rorﬁfath@m}’lml&@é fennelnhe Of bangee

83 iandrCAREEMNS fkVenaRRikULES ! r
Ci rlcunfhﬁgentl al I¥ equi - spaced 31?05“% f? sf \?ers@fn ?ﬁu
0

13 hERTFF TSR 5 YiGPoR dRtFSRi £HPR %%vstdéslcﬁlaé@e | SRRBIE 45,
pr @hinbkar Afledriger €3 &2 afPppEoVisiad ebuers ﬂﬁB%i%EEUtSThe

87only difference is that the discharge spout 45 is shaped
with an upper frusto-conical section 92 and a lower
cylindrical section 93.

20 In contrast to the previous versions and as shown in
Figures 24 to 28, the annular frame 41 is replaced by a
skirt portion 80 which surrounds the cylindrical funnel 40
and is joined thereto by means of eight radial struts 87
which adjoin the cylindrical funnel 40 at or near the

25 annular flange 47. A cylindrical extension 81 of the skirt
portion 80 extends upwardly from the struts 87 to define a
chamber“90 with an open upper face. An upper rim 91 of the

-cylindfical extension 81 has an in-turned profile as shown
in Figure 26. An annular wall 82 of the skirt portion 80

30 extends downwardly from the struts 87 to define an annular



10 al I owi ng conmuni cati on between the chanber 90 and

the annul ar channel 86. The assenbly procedure for

t hava Wp4@43ser si on of cartridge 1 is simlar pOr/EB®04/000287

assenbly of the first version but with certain

di fferences. The outer nenber 2 and inner 15 nmenber 3

are push-fitted together as st®wn in Figure 29 and

retai ned by nmeans of a snap-fit arrangenent rather

than wel ded together. On joining the two nenbers the

inwardly directed cylindrical extension 18 is

r ecahargekli BS| betvided thppsrixeypordiogado axtetiss autdt ehbe -

the4 kirt portion 80. The 20 inner nmenber 3 is

retained in the outer nmenber 2 by frictional ~

i nt er enFageaemplof whhe a:zamcmprdaéeratsw fleeer 19a 0f

the p t|on 9 f t Ilndrl extension 18
tj_etr%tor %i é et Pﬁrp %ecrulﬁl F%d‘i’k?ecg]ajor

éxtm *n Slrlmw‘lt Imeplaeds r&mnmdb;erffbrﬂ ac abedl igqurtfhee of

out ] nb 34 |s ef. n d

Ioctgrtge gg?érfg%raaﬂ%gc% '}% %{1% g |on 9 Xi*Ag

c hagiresrumE g senoin ldiyn squhesiraecr ageunq‘i ng'reeammns-s 20hus, the

pri t s 150 t

fouffnl1 r?lqe?é gzg&glg%’d Hlt |v§?%%e? %?%cg é aj{lalgeger ed

ci rcunf épentirdd \BOWArh prespiaed betessn a:lhl@t herutsy 30

6adéla!l.oleggaEerrﬁhzﬂfcaﬁ:QSntﬂ&v}%%lht th eéﬁdllbg.er b9 £3¢Nne

ot her nee not be determ i Xe uring assenbly
si iEYisE g5enegl ABO-2004/ 064585 PCT/ GB2004/ 000287 27 -

Four i nigksagbeild bL¥CeARY tAdesn8o BLESs] fiRlor
m sal i gnment _occurs between the inlets and apertures .

what¥R &t dBRel r it fimpear dtatisnarsperly iddnthy Hirathaersion

CONPEN&IAES. cOrtdith QRErOFedPUL DEMEr AgS RELBE: BNt 8ner
gack into the m Xi ng chanber 134 of the cartrid

ge
i By 26F PYRCER hEeDft s REEyaT SRReYPn P ek BHiSs 29nand
t heretiatineg bpangers of34 @mdb-Fdtvariatha®ndesitng: tHae

I an] eri%e% gogetltlehren 8f fi c)a(frgir}go t‘i’xgetsg trr?(—:rnmrer?:gbt?he 21nward1y
directed cyllndrlcal extension 18 is received inside the _
upper cylindrical extension 81 of the skirt portion 80. The

20 inner member 3 is retained in the outer member 2 by
frictional interengagement of the convex outer surface 19a
of the first portion 19 of the cylindrical extension i8 with
the in-turned rim 91 of the upper cylindrical ‘extension 81.
With the inner member 3 located in the outer member 2 a

25 mixing chamber 134 is defined located exterior to tﬁe skirt
portion 80. The mixing chamber 134 contains the beverage
ingredients 200 prior to dispemsation. It should be noted
that the four inlets 36 and the five apertures 85 are
staggered circumferentially with respect to one another. The

30 radial location of the two parts relative to each other need

not be determined or fixed during assembly since the use of



10 and inner nmenber 3 in the sane manner as descri bed
above in the previous versions. In use, water enters

th b hamber 134 through the four S|Ot§c%enhﬂummm7
thgvégﬂaﬁéggﬁner as previous versions of the

cartridge. The water is forced radially inwardly
through 15 the m xing chanmber apd mxes wth the
beverage ingredients contained therein. The product
i s dissolved or mxed in the water and fornms the |
beverage in the m xi ng chanber 134 and is then Frgéen
houBlst ha1 dperdaiigs BByl Mg L B LANNS
by back_pressure of beveradge an water et f
nixfthﬁ}ﬁaﬁ%@ﬂt:EEEPrqh@etwaGQUMherEqmaum astl agpertiuie 0
t he wiagevekbid r3hot $v36-4nd ;e f o e ABRIS TSP
ensures that jets of;water are note abre pass
radiEPP 8Pt Rctly from the inlet slots 36 to the
aper t ur esn85ond hombrd Ige%krglggcyhiggﬂ%gwatgég égaih%fd ints
m xing chapber 134. in this way the egre

thgt ChEYADICHAMEeh| 114 OF Shentaitmidgk . t HBhe pladuely of

consi _
i s gaghiifhy camtrhy b@@é&@%eqng;}@&i&&vseﬁﬁg&é S 3 A amber
upwardl y_in the anpul ar _channel 86, through THé _
;apePtur%%qﬁbvaEé? de9dredruts 87 and into the

chanber e 1Ehﬁnbeé/e§a-'@ethEﬁS§§§i:IerdogbCE]ﬁémoe.{te%'ome%er 2
thrqugh; the inlets 45 between the 30 support webs .
Pt & ?hé aersérﬁgmgaﬁ 3 pdut-hE35amY RaRar das tdrscmidedetbdve in
whetget presbiener agesicheadi schar ged i nt oha recept acl 'erh\é\D

004/ 06 PCT, 2004/ 000287 28 such as a cup.

gart i dé%??llsﬁdsa%%r’i iSCUPEP Bi%ITedngophanieth 13éy thugesh the

i ngFedr enltotsi A6t hre-ther ek MaseHUS s bEN L er@8h8s of the

Rl j |iquid chocol ate_ingredient is.
cont ot ronme:” TR dufter, 80P oo} L oumarady througn

'Bet ke M5 ippochamrr3000Raxed it ené HerRIgal Yhgradiint s

5000 . 100 C.and.a refractive ,
ggf%gﬁ&%ﬁﬂ%%7t%§%%5?%. ?ggF§¥é§¥é%_1gpg+?%%&ﬁq§noglab¥%p in the
- cof Y& &0¢ohpEmhéde Reveragedint thdgeisding tchamber 134 and

Vi stosideys at-ibat V@%Egﬁotﬁ@dag&m%%ggg in%frcr;fbigggt agglglar'
bet gﬁaenr}leﬁosgngy Sb%cc):?{ pgegguxge of i[es'ent:agee Ca(;)ld water in the

20 mixing chamber 134. The circumferential staggering of the
four inlet slots 36 and the five apertures B85 ensures that
jets of water are not able to pass radially directly from .
the inlet slots 36 to the apertures 85 without first
circulé.ting within the mixing chamber 134. In this way the

25 degree and consistency of dissolution or mixing of the
product is.. significantly increased. The beverage is forced .
upwardly in the annular channel 8¢, through the apertures 89
betweenl ”the struts 87 and into the chamber 90. The beverage
passes from chamber 90 through the inlets 45 between the

30 support webs 49 into the discharge spout 43 and towards the

outlet 44 where the beverage is discharged into a receptacle



10 has a total solids |evel of between 40 and ' 70%

The liquid coffee ingredient may contain between 0.1
anWa200066k885 wei ght  sodi um bi car bonat e, pref ep@Pb¥2004/000287
between 0.5 and 1.0% by weight. The sodi um

bi carbonate acts to maintain the pH level -of the

cof fee at or below 4.8 enabliip a shelf-life for 15
coffee-filled cartridges of up to 12 nmonths.. A fourth
version of cartridge 1 is shown in Figures. 30 to 34.
The fourth. version of the cartridge 1 is particularly
desfgrtedrs @r cuse The d:iaspsmzjmglhaq up@riircaduet sSpplidatdasn

con qu Man of the features o

 ouFF SR BRauk kB e MM 25 26 YiESRanbiqidSs or
in ghks prIewpogsappﬂemutdms and gui B eciiraraales 1hgy@dh:3ﬁn is
use fseten at.ur e In the f.

desg?r:i%lt |ng)%rc1i tFL g %’%’r@gh&c%s LBt edn 1St ggu?yﬁ%ﬁ"&en

Br eWQﬂJsal'\SﬂeBQD@n%a wit] pmberdi $empeedtur£mn®be£e@émmo and
whi tLONGS €, SAlE. r

di sgﬂosd‘sdérg%i hgd%t@ala{.rlzll fhe ou A{E%QQS ﬁ%\ie °17h§r%’éri*§ a&®

i n ¥pREhan papliraliion ldfuichrofifdgeid camjl:aaseéhtmzvrthen
F'Qéﬁfﬁ%mh%etQ @E%h-gh%1§¥géfgy’ b¢ahe el o4Qn fzé&B%Pa

i nner is simlar othat shown | A the second
ver%‘l‘lb‘r?n&f a&ér@?ﬁw@ 80 azpl t&@tookuatwﬂcamhere the coffee

1di fhed eneesal Aso SRl et él %fglﬂ)ﬁgwg’gn e o ds\?\?)gr gﬁ'lesﬂqg{ud

43 is_shaped with an upper -frusto-coni ca
20027 0645 889EET/ 52004/ GUUEEP bebwesrttl-dn and62 a0fd by weight

| OV\@:BdJ.G.&H bldﬁrb‘cﬂ{at%ecbi‘@fér%gz EQE@@en Q)X'Sa nd! 30%1%

are |de [ e | nner sur?,ace of |scﬁarge

spo Tt RecIRe ﬁ§eaC*b%\Fér a‘@ém dbmniee @8 level

t. oVt dﬂ'xet befﬁe)é |t o%4bélItdv Rr.evenipl Ry di S6RRE ULLED For
ever e fr in the out. Consequently,

1 e & p| nni_n g S
S 182% N Efsf 1 uPAEOI]féJtIWélt§§Cond versi on
of car #r Edgett veamianrof mlaetridgé o1 wso‘éhded ihredelkes 30
| pecamaul gt fhanse oo RueVEL LG clut e 70 henall
verdgsgigned for use in dispensing liquid products such as
concentrated liquid milk. Many of the features of the.foﬁrth
20 version of the cartridge 1 are the same as in the previous
versions and like numerals have been used to reference like
features. 1In the following description the differences
between the fourth'and'previous versions will be discussed.
Common features which function in the same manner will not
25 Dbe discussed in detail. |
The outer member 2 is the same as in the third version
of cartridge 1 and as shown in Figures 19 to 23.
The cylindrical funnel 40 of the inner member 3 is
similar to that shown in the second version of cartridge 1
30 but with certain differences. Ag shown in Figure 30 the

discharge spout 43 is shaped with an upper frusto-conical



- 10 A skirt portion 80 is provided simlar to that
"shown in the third version of the cartridge 1

deswrhb@disabove. Between 5 and 12 apertures 88r85R04/000287
provided in the rim84. Typically ten apertures are -

provided rather than the five provided in the third
version of cartridge 1. 15 An az:nul ar bow 100
i-s-provi ded extending fromand integral with the
flange 83 of the skirt portion 80. The annular bow
100 conprises a flared body 101 with an open upper

nousdrtlidd whecind & d.iofnéﬁt@)dlﬂﬁ&aﬁa§ sEOUWord aed . Three
apertures 03, shown in Flgures 30 and 31 are | ocated

in PFel Z0BollS BFF REOBFISRAT the FBWeF Bdase phehe

bomﬁlédHhIQEEEﬁbmd 43 analiéﬁt5ﬂher3199éﬁééH1H%Qerage'
Pr ef er abl the ed apertures are equi-spaced around

t he % FRETEDHIPERE DL “foBndTRES TSI hReedbsgharged

of béuhﬂagpefﬂ@ﬁCﬂpﬂﬁﬁingbﬂyﬁhiﬂ1dhEesp@ﬁ@Vl(ﬁéisequently, the
procedure for the fourth

enbo S 5 The ssenb|
ver s:jbosnmig% aﬁér’i‘sr %ﬂéi‘fsr s zf%é‘r‘sﬁﬁﬁ SRR ver8ior IRF
t hi cakrtrédgieon, aﬂ}kﬂ?ﬂthbﬂtOWItﬂ%epﬁeﬁidéﬁ\ﬁﬂfﬁhgﬁ 0.1 annular

car s sim |l ar t t of _.the third versjon,
WatEefréu’1 té?s oweveérr’t ultear?g PrRe3hkithG E‘h’én’d&e‘: 71

134ig mqrheesermmmeanam 3 ketone. VETMCQ t he water

it | d wh :
B o BT S lbiS o b N e Be R e 6ba b sggm 1o
PCTV@Z@@MO‘O@Q@bn 3@ the mﬁgitmldgeapedéstrme%albmr ds
t hep Qufclegt 54 @ﬁzd%.?)%E'EQ?% AU o0 LLRATLLON 9 54

t he I|qU|d product nitra cont & |ne
annt¥RAc2ap oyl tqro@p@gtgnemzrm rEioydded 3z1athesr hbéan stHy edtve

to pméeaten%ﬂ@ttlhqedbvefsn%n“@tfeé 3{4 g 5 the
m Xi ng chanber_ 134. Rather, the diTufe I gqui d product

15h the PBWRPR\PHT BSMLt hRO risipRgveAadirsrt ergid ngj fHom @md

t 0 irmegtral h«zmgrtmpentaﬂgesw%fr eh@eékiﬂa%o@%lwr&@d He
annul ar 10Q_t hr ough per nouth

~and
10fmﬁ(tﬁlﬁ§e tW’ °°f“ﬂ§l??sqlﬁ élﬁreﬂmdx ﬂotlhel%rﬂﬂ Spen
bovapHiOmmuth Yemihich is directed upwards. Four feed

apertures 103 shown in Figures 30 and 31 are located in the
20 body_lOl at or near the lower end of the bowl 100 where it
joinsltbe skirt portion 80. Preferably, the feed apertures
are- equi-spaced around the circumference of the bowl 100.
The laminate 5 is of the type described above in the
previoﬁs embodiments.
25 The assembly proeedure for the fourth version of
cartridge 1 is the same as-that for the third version.
Operetion 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
30 before. There the water mixes with and dilutes the liquid
product which is then forced out below the bowl 100 and



10 rel atively concentrated during the initial stages

of the operating cycle conpared to the product in the

| ower 2008068586  t he m xi ng chanber 134. The ||ﬁé’l‘/@132004/000287
product in the annular bow 100 drips through the .

feed apertures 103 under gravity into the stream of
product exiting the m xing chaifoer 134 15 through the
apertures 85 and bel ow t he bow 100. The annular bow

100 acts to even out the concentration of the diluted
l'iquid product entering the cylindrical funnel 40 by :
hol dhrmpdiatheaapeonoesi am tdwarde ehacRrdleat ed 4s Hgtribed

pro a rel easi.n to.the XItI i d

st r%yam?I o%gpaPﬁo%tlg 84 I{/het ﬁrlgﬁﬂ; djt‘]‘%é‘ b%é?’a?]i]ﬁ’g

cyctentesined wsthit edhei anan—iagnJlb@wélGaomh&r @&hblf in Flgure 34

con [ e mlk_ .nme percent a
f%z)}%gtlatsugﬁl g{_ gpgpérsnénﬁ 185 4 li\f/ﬁlaﬁsl%gthgnwagﬁﬁr%ﬁeﬁdng

éyc’(tlee afixdipgr okameerellp4 15 mrmrdsthtl diduedi Ligsid afresiuct

t he, e [ r qf h th 2 t

[ nleI?b Iriil?%tg %a?%stpg?clé# lng\/vlcgﬁrafﬁr 1# %3} V\%ﬁfls

As exit ktélrQQGh amﬁ:é‘-ua;@ﬁc%ﬁ}tlraa:thecntpa}mfbd dowteld th@amlpnto

1O acliRAS, OUER Qb RLM ABBLAIAGONOLS ARThINRLE Y

is no i1mmedi ate large drop In concen ratlon as occur

wi t et g d Em@ucfo@n The dnmiulieal bewhcdet wal i onersfin

1bherdi dki vies t¥c91'1&§“lt|r)$t§9 cﬁgr iRERS %ll 1 tsgggggdoP hF

the cycle 10% SS. This results 1n a utronratio
ar ORRfFating EYC%ﬁ tIeFRgFedi YuttihenPY@IRE0 4806 HE8Fower part of

Pdﬁl@m@ﬁhQOMeﬁ 1fatifs ok e WeRIa Lt O 1tl?_é] 4 Butar .

are possible with the resent 1 nvention
ot r%‘fwji i7qQi 8+ be% drEguIh nghe dieest pr:elre@oﬁ@énw@mr @ravity

Mayintas \theFBtr&xm g Bré@ict it dngMaOatengt er 134
%nltl al %on entration is a pI‘OXI mat el y 67%%8 an

StIRETEYERR 32- PESOW THS, BRUUEDR th§
d| Ia.rtnuimrr abwb 1c(cr acke ©f awqameaus £l dofcb At bEY SSRGS, the
(B FREAREL RS Rhe Pyt i Cal  dryeig 0 by
1 drcelqg@gsbbtb wnﬁwpbh’exqm eserhe towenitiraBed FDf qbd d)wirdduct
COf;ﬁHEQQiEagfﬁéifﬂ iﬁggcéﬁgréQthggifiquid stream flow path '
20 steadily throughout the operating cycle aé 1llustrated in
Figure 46a where the concentratibn of the milk measured as a
percentage of the total solids present is shown during an
operating cycle of approximately 15 secondé. Line a.
illustrates the concentration profile with the bowl 100
25 whilst line b illustrates a cartridge Without the bbwl 100.
As can be seen the concentration profile with the.cup 100 is
more even during the operating cycle and there is no |
immediate large drop in concentration as occurs without the
. bowl 100. The initial concentration of the milk is typically
30 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



10 between 40-67% and the concentration at the end of

di spense 1-2%SS. This results in a dilution ratio of

betwezi4/@®a@ssso 1 and 70 to 1, although dil uti eoT/G8idoHE00287

of between 10 to 1 and 100 to 1 are possible with

.the present invention. Fromthe annul ar channel 86

the beverage is forced 15 undeBipressure through the
~aperture 128 by the back pressure of beverage

collecting in the filtration chanber 134 and chanber

90. The beverage is thus forced through aperture 128

as #3tdpsanfl Hetweeanl expanahans chanberef gEEBLLIY b8 the
uppelesght! Al i seharge spout A3, As shown 1n
Figure 34, the 20 et ot Br atf8!ishPe¥STAYe cotdrpdoerts the
tIHEQQPFGF¢WQ§iOn§1maY¥Waﬁ@heFbevéﬁéﬁﬁieeﬁbﬁr§i&¢¥ﬁ chocolate

0

di sghar gg;spqu 3 the pressure the 'beverage je
dr ops. %Slgl%?eétzaﬁfe%tﬁati?neﬁ?r%ﬁﬂ?é’d‘lf“ﬁfiélymk% 1$6vendget the

& r €afh phH thee clvol en f- 1B 3mebt | Thude r@usBl {n & 311y i?n ratio
e

bubhl-g84 [r.is dra through the air in

71. QZS&Fﬁ‘}% L&?;u %?5%&%‘% a \g@?gﬂ’l?@gﬁr ORF¥FrEl emseAnudbspensed
128 r¥eragminel| adowtwindnands, tal tHorgaull Bit b WaeE s the
beverggesd $ +di $C d.into a receptacle such as a.

cup ,where. tﬁg gi%@{%%bﬁfeg ??ﬁwﬂPFﬁgLﬁ%SW%%ﬁjWPPOPE@Sent
appeArEHcen - Ajoant yddushyfed hel HACE i HEMMRIcedt rOU&] is

1 betwelan 30 -bagn jJter 4 can all he _

r eagi I% Ster i seﬁﬁgét g&g?%ﬂetrggﬁﬁﬂn%%t‘g‘eoépﬂg"f dispense
separ 4bl % -afBiforesuidisy Laual di1 uDoR 08 5 48Between 20 to 1
PCTa£adB2100 460002814 hod&hC i S| ortuo assageways

Or DArT.OW. CIevi cets.'_ éat ﬁg?‘?ﬂl%ln?gfél%snlf/#%ﬁ@é’faen 10 to 1 and
conj 0l Mg £Fe RGFIGABNYELD dfhecpresenty iriveation, t hat

t he necassaryhpassadevoysa s her el S 1S

par tigul agrl% i r%ort ant_ wher eeqt ﬁg gig%ebrezi’geera?ﬁgf%dfoerrﬁe%
i's a dai Fy-based Prouatt tha reasure (AA% byi kke back pressure
coreeritevarege ddideboind hirﬁlﬂ?ﬁdkﬂfﬂatgfonb?ylgﬁ@gf}' 134 a
cardfd.fae b Rargicularly advantageous for C|spen3|ﬁ8

a concentrated dai'y-based [FPYBi tPTResH ibrovale rresture 128
i i @ Ak kandPriekiooas| ¢xparzdseespgnidd lfo%ggu&; Stﬂ%aYJSper

beeéhtzpb(?\‘/{:ﬁgdd:ﬂs%hta@Sefso};l;omltOféIB. As shown in Figure 34, the

20 jet of beverage passes directly over the air inlet 71. As

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

25 The jet of beverage issuing from thé aperture 128 is
funqelledldownwards to the outlet 44 where the beverage is
discharged into a receptacle such as a cup where the air

bubbles form the desired frothy appearance.
Advantageously, the inner member 3, outer member 2,
30 laminate 5 and filter 4 can all be readily sterilised due to

the components.being Separable and not individually



10 sachets for adding to a pre-prepared beverage.

However, for a cappuccino-style beverage it is

neoes sminksssds foamthe mlk. This has been achbﬁﬁgﬁmummn7
previously by passing steam through a liquid m

product. However this necessitates the provision of a

st eam supply which increases thge cost and 15

conpl exity of the nmachine used to dispense the

beverage. The use of steam al so increases the risk of
injury during operation of the cartridge. Accordingly

thecamﬁfﬁﬁﬂhg tB?@ﬁ@&éﬂbaﬁﬁggé&E¥%'%angnﬁﬁyQﬁ§Q§ces Rather,
cartE avin concenirated dairy-based [1quid

pr oUtict™ (FEFePALT (CHESIBRER HF FoBRARTHER, bfter

COﬂQEéfiIﬂSdﬁ@ohhetﬁﬁﬂ|thﬁrﬁgéﬁﬁsé%ygF@@ééﬁewd?@oﬁgg fhrmed.
f oam can, be groduced for a E rticular vol une of ﬁ"l‘(

tOMFaP8dtE 613 %'5h BPOTEANthiwRTe THIS hevegeas mmredlent
5'Zesr‘“ﬁﬂlﬁ?dbﬁgédtﬁﬁbd@Ckksﬁéﬁtéﬁ d9§ui sk congentrat

sem - ski ont ai ns proxi mtely 1.6% fat an
10% t ot #H gPP’d‘%h Oﬁ%éleEBr&fgrheW&réﬂemacﬁhredamks

pr epar@atdudaslof addentugesast fodt r&i@@&h@fhgf %E@h@eﬁ@ﬁ\?&i '
0.1.an 2%fa and, 25 to 40% _.total . '

t&/p(liga exaﬁsl 1933 PIRARRE G AS l:b‘ﬁilzﬂ ﬁ%llf% f%’fe‘é‘rﬂﬂmly'
30%>¢>w_)1adedsmhlﬂs;ard&t&:teohawwe’&legrmidéd RhepaE at bl oF

re bl.e_f foam ng using a |l o ressure 30
1gr e%%%%t%oﬁgﬁa% FHE 58 i PFel?g”eé°8§8¥vl YF 80w, Hpyever, for

par &i eadraccihoasiyige dlevehegan 1tk isSnacddiied tat foam the

pre e 4 PCT/ GB2004/ 000287 33 bel ow 2
rﬁJ%Ere er abﬁ%gg%epe%o%?r%ﬁ?‘é?c{ PLES1RRFLY B gapfdng steam

car Ehyongh of lidpeid ouilkhpeodaort nenbwdeaﬁrulhednab@yﬁ.tates
The foayp atde £ t ' ' articu

advant gglggggg or ev%?%g@sg‘géﬁ% g}smg}éplﬁl ¢CPRE8 ?ﬁ:{ st ana
LRi | ROPISFAKBSOL Prie é\agbnyetweedpagsdngmfsq hberrbékerage

t hrowghuseher SPedn W1eo128cAlheRV fhet ' [/
and t he ogtl onal. use oof ?he bow ?Lo%eséﬁggl IlH ?iyo\ dlurmg

| evRESFOFr @ht'ehe 1ELTA096-  Preersdingly g—lhéaPﬁPS@kaan
O%rﬁﬁntﬁbhkprdﬁﬂiddd Foi-da %@@%@Eeeaé&q@g@g hheYRY S Of

greaéﬁ%én& Qegcﬁgf¥§ebase {qéilnggoduc therein. It has been
20 found that by concentratlng the milk product a greater
amount of foam can be produced for a particular volume of
milk when compared to fresh or UHT milk. This reduces the
size iequired for the milk.cartridge. Fresh semi-skimmed
milk contains approximately 1.6% fat and 10% total solids.
25 The concentrated liquid milk preparations of the présent
invention contain between 0.1 and 12% fat and 25 to 40%
total solids. In a typical example, the preparation
contains 4% fat and 30% total solids. The concentrated milk
- preparations are suitable for foaming using a low pressure
30 preparation machine as will be described below. In

particular, foaming of the milk is achievedlat pressures



10 coffee foaning levels of greater than 70% are
possi ble. The foanmability level is neasured as the
r awm200f064338 vol ume of the foam produced to ®BfGR2004/000287
vol une of |iquid beverage ingredient dispensed. For
exanpl e, where 138.3mL of beverage is dispensed, of
which 58.3m is foamthe foamability is 15 neasured as
- [58.3/(138.3-58.3)]*100 = 72. 9% The foamability of
~the mlIk (and other liquid ingredients) is enhanced by
t he provision of the bow 100 as can be seen in Figure

46kpeloWe beaamahidrck¥noy 4ﬂiﬁ‘05€hﬁgtgi}$ﬁe%5%Qr%élh§ h:%e

bow 100 . present .(line a) is greater than t

i |?<ard'1r§ﬁ‘8ﬁs@8 e FeLRbuteHE IBRF freardied( abme b)

This ismhecaveRidd1@r tR@MRRIdeht¥apla tdi@WMikkphsticularly
pos ively correlated to the concentration of t he

AR HERRGIaT PRVEF iR H6h FHemBIACinos and milk

1ooshwaemt appeférdiighehe GRIMARMYN 8k O Afi1kNendblidh & he
| ar

f the ope ng cycle. It is also known '
t ha ef§%F8a Bi374 fvg %ﬁ’e%ﬂ Roiet phisiandy ghg optional use
corafeltaiee dowd 1acerqmebaés1rfeaaeﬁn§g§3\dwws giREEEM @fan 40%,
e bow. 10

SOk EeaBl S SFeteh 5 eR dY ATl FeiAguLd dhpsolate
carfgardgg latéls rcefagréhteezertdlaﬁf 70 ea P Qorist BYe CYEde 1iquid

ueous is at its hottest. This again

o ges, SRR R FIE ! 2608 BebasY are positble! e

PC'IfC@B@@@ZMGQOJZﬁfkl 34 ﬁl'élaesmdt abdgiee afattibe of Ot hroluane of
dy,ant ageous dlsesin | iqui

cof eerfg)rg{c!)1 ?&Léel%l ﬁé’ﬁ? eeO% fnoun%ln% ﬁgvegage

enbagiredaest ofidrenepdgeFor axambiige wiferehe 3pr B8EMIE beverage

' nV%md'lgBeHQé! ntﬁg%gyélllyi?o 391!' QS f‘oa 5cherrer ov?e%:blztta/ is

consi st ency bever age when conp
1dr |“E?rasalﬁ-”?dc%?t Pfie(j@éél3$?e¥'érseﬁéé*1@0 rade .94 . Tahé efchmability

belgwehehin€ ik s s ot her rl‘?&ﬂllﬂislﬁér@cheéﬂ el.q.gself).lrpz{nced by

|
.twenty sanples each of cartrid %)B contal ni ng
roaté’te RRAVYPEHRMPL EBEfRyl @90t Fﬁd@@ /bei Segnbiw dfimywre 46b.

carthel dgemabLDitdi RE tRe tntie_klalfspéﬁéecﬁfm%l POt Qf 1k
presen%nt”Yfiﬁé(gg 1g35§£éél thah that of milk dispensed
20 without the bowl present (line b). This is because the
foamability of the milk is positively correlated to the
concentration of the milk and as shown in Figure 46a the
bowl 100 maintains a higher concentration of the milk a
larger part of the operating cycle. It is also known that
25 foamability of the milk is positively correlated to
temperature of the agueous medium as shown in Figure 46c.
Thué the Bowl 100 is advantageous since more of the milk
remainéuin thé cartridge until near the end of the operating
cycle when the agueous medium is at its hottest. This again

30 improves foamability.



prior art beverage cartridge as described in the
applicant's docunent W01/ 58786. The refractive index

of WMORe04M6¢s8d beverage is neasured in Bri X urPCt/6BZNGH000287
converted to a percentage of soluble solids (%8S)

usi ng standard tables and 15 fornulae. In the exanples
bel ow. %8S = 0.7774 * (Brix vabtde) + O. 0569. % Yield

= (%S * Brew Volune (g))/ 20 (100 * Coffee Wi ght

(g)) Table 1 CARTRI DGE A Sanple Brew Vol unme Cof fee
Wight Brix %SS %Yield 1 105.6 6.5 1.58 1.29 20.88

104. 2 6.Thelcgytnidzre 2f 88e Bouwdh e6b@iHneht6islaBéo

. ub-id-d L2l . X 1.40
71 aarteggdud in dibplpdPad o B0t Srdateld. ¢
1.36 21.141hag bgen gognd ghatl HE 2pbedimentg7 og2bévérdge

07 §5 8% G 16 B0 ATV R ok oy opuhy prqride en

52 impr@sdeconaigeney3efothel breyedobovegage] whgn lc@fpared to

19.45; 0, 14,97 - 59 35 . 5
1.2 51109? Lz]asl:g ﬁ%ﬁ%o%%és 6. %e%?%e}%f g:si ’%%?%g% %Bg‘? 5t 23‘?3%“’
1. 7hicyghoys ozhe r@spdosgaf omew yéglds I twenty 19amples

10le&ch ®f5cidrbriidl 21ag@ B 2nt@indey Graast: 88algSSuna

21. 24 o
coffee. Cartridge A is a beverage cartridge according to the

10 first embodiment of the present invention. Cartridge B is a
prior art beverage cartridge as described in the applicant’s
document WO01/58786. The refractive index of the brewed
beverage is measured in Brix units and converted to a

percentage of soluble solids (%SS) using standard tables and
15 formulae. In the examples below:

%¥SS = 0.7774 * (Brix wvalue) + 0.0569.

% Yield = (%SS * Brew Volume (g))/

20 (100 * Coffee Weight (g))
. Table 1
CARTRIDGE A
Sample |Brew Volume (g)| Coffee Weight (g) Brix % SS (%) % Yield
1 105.6] 6.5 1.58 1.29] 20.88
. 104.24 6.5 1.84 1.33 . 21.36
3 100.95 8.5 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
71 102.70 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. 1.38 20.75




AVERAGE 20..99 CARTRIDGE B Sam | e Brew Vol une Cof f ee

Wi ght

Brix

%SS %Yield 1 100.65 6.5 1.87 1.511 23. 39

2 90 Bba/Geafss1: 86 1.503 22.16 3 98.4 6.5 1.8 }Cﬁ@ﬂmmmmnm
22.04 4 92.43 6.5 2.3 1.845 26.23 5 100.26 6.5 1.72

1.394 21.50 6 98.0 6.5 2.05 1.651 24.90 7 99.49 6.5
1.96 1.581 24.19 8 95.6 6.5 233 1.645 27.14 9 94.28
6.5 2.17 1.744 25.29 10 96.13 6.5 1.72 1.39 20.62 11
196.88 6. 1.81 1.464 21.82 12 94.03 6. 2.2 1.767 25.56
13 96.28 6. 1.78 1.441 .21.34 14 95.85 6. 1.95 1.573

23.19 15 9k| 36 6. 5744 88 1.518422. 2867 16 92. 73¢6. 5 20.40]
1.89 1.526 gL.77 1488 6.5 1559 1.7 ri 50 935, ¢
6.5 2.08 1.674 24. 98, T9 T00. g 6. [ R 200 2147
20 f84. 77°%. 2737 oL BI9 2% ‘5#VEHR/J-L\5% 25705 19.15
L-TES atTstTcalana SOt

(FJI)Z[ ao:}im 28 i re—fotE oo rest s WB004/ 064485 1939
PCT/ GB20041 0p0287— 36— Fable—2t—Teb¥ Two-SdAhle 19.23
Assumi ng Eﬁ“ﬁhl VarPRe os 0% Vi &P % rid :14“31 % Yiel d 2098
(Cartri “7'5 09 213 .n \atri3ance Q 7?05 04 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 1.88 1.36 21.24

AVERAGE 20.99

‘CARTRIDGE B
Sample |Brew Volume (g)| Coffee Welght (g) Brix % SS (M % Yield

1 100.65 6.5 1.87 1.511 23.39

2 95.85 6.5 1.86) 1.503 22.18

3 08.4 6.5 1.8 1.456 22.04

4 92.43 . 8.5 2.3 1.845 26.23

5 100.26 6.5 1.72 1.394 21.50

6 98.05 6.5 2.05 1.651 24.90)

7 99.49 8.5 1.96 1.581 24.19

8 95.62) 6.5 2.3 1.845 27.14

9 04.28 6.5 2.17 1.744 25.29

10 96.13 6.5 1.72) 1.394] 20.62

11 96.88 8.5 1.81 1.464 21.82

12 94.03 6. 2.2 1.767 25.56

13 96.28 8. 1.78 1.441 21.34

14 95.85 6.5) 1.85 1.573 23.19

15’ 95.36 6.5 1.88 1.518 22.28

16 92.73 6.5 1.89 11528 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

data gives the following results:

Performing a t-test statistical analysis on the above



Qobservations 20 20 Pool ed Variance 2.90 Hypot hesi zed
Mean Difference O . df 38 t Stat -3.90 P(T<=t)

onevd AbdeissH00188 t Critical one-tall 1.686 pRfcas u00n7
two-tall 0.000376 t Critical two-tail 2.0244 Stan

Devi ation 0.876 2.245 The analysis shows that the

consi stency of %yield, whichgequates to brew

strength, for the cartridges of the 5 present

invention is significantly better (at a 95%

confidence level) than the prior art cartridges, with

.a stanggyd deviation of 0.88% conpared to 2.24%

This means— that beverages brewed with the cartridges

of the pregsmnSamplernd@iiing Eydal Iaiseesa NMOr e r epeat abl e and
‘uniformstrength. This 10 is preferred by consuners

who like their drinks tot 3

time ang,Jo not wan aéw’drd%"g"ﬁgg 0539 | ﬁwe/ %a'%dg(;‘%
strengt The materials of the cartridges descrlbég
above n8¥ % provided with a barrier oating to 504

i nprove tHE T °resistance 15 to oxygeR®and/ or noi s&re
and/ or ot her contaminant ingress. The barrier coating
may al sBPORMYAHGe t he resistance to | @8kage of the
bever agdvrethpgired dfieenfifisrefce om wi t hin the ®artridges
and/ or #educe the degree of |eaching @ extractibles
fromthestaartri dge materials which nmsght WO

2004/ 06HmE8H ode@ll/ GB2004/ 000287 37 wwdwes sel y affect the
bever agecricaghesli ents. . The barrier q@g&ti ng may be of
a mat er pd=yselwct ed from the gr ourbda§37§>ET Pol yam de,
EVOH, PMca@otsh Met al | i sed material, Jhe barrier

Coatlng&gBMdggm@pplleo Dy a nuerer%Twéle(,ndmbrrb'zz45
i ncl udi ng

The analysis shows that the coﬁsistency of % yield,
which equates to brew strength, for the cartridges of the
5 present invention is significantly better (at a 95%

confidence level) than the prior art cartridges, with a

standard deviation of 0.88% compared td 2.24%. This means

that beverages brewed with the cartridges of the present

invention have a more repeatable.and uniform strength. This
10 1is preferred by consumers who like their drinks to taste the
same time after time and do not want arbitrary changes in
brew strength.

. The materials of the cartridges described above may be
provided with a barrier coating to improve their resistance
15 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



5 but not limted to vapour deposition, vacuum
deposition, plasm coating, co-extrusion, in-nould
| alwd dobdeaapd -two/ mul ti-stage noul ding. A be¥@ﬁégﬁmummn7
preparati on machi ne 201 according to the prese
i nvention for- use with the above descri bed beverage
10 cartridges is shown in Figuges 35 to 45. The

- beverage preparation nmachi ne 201 generally conprises a
housi ng 210 containing a water tank 220, a water
heater 225, a water punp 230, an air conpressor 235,
a CoatEAleIRf Q@Q@@@rbheabkl§@fagé nltr%frEQQQnt?é‘O T8RAbarrier
cartridge head 250. The cartrid head 15 250 1n turn
gen€PaFiRe EBIpPE sl aa“@éFFFPHg%e tedr £ ther group of PET,

hol dbnghmide,UgPou ! hHeewer 808 CANt rsleggrﬁ‘atjerlﬁqr tehdO8arrier .
recogni tion neans 252 and inlet and outlet piercers

2530095 Wg Mgy Per#RRIG.ed RYudenunhes Ph| Bechem sgRdipgiuding

Ut bet dod? liimitbe tdepbagedspsditidde Jacidfh BBBosition,
housi ng 210 contai ns and hol in p03|t|on the other

conpd £FE1pRe %(ﬂ’ﬁtﬁ@fs?%' HHEoRbtstaRpliing and
pr et s Akl ingdegé norha@iagor in part froma robust
plastics .material such as ABS. Alternatively, the

housi ng sz&“@éﬁgﬁepr%aetﬁﬁnmrensr 20h 3RgordipgntQ. the
net présentmiheehed ors Wiy a§e251'6ﬁ altel ebsvetRRIcr@bed beverage
1% um ni um The h Qusi ng referably conprises a

R W G R S RS
hal pred@ramiiochmadh ow aoaegenehummygcaeﬁf&ﬁﬁs/afabus1ng 210

fit £t i.n cofmaonent nd ' :
af t Iéérjlrllv\t/gz;ar dﬂ egj o%%% taflo %%er "G “§&f ﬁ?}%egn%%rg‘lt efti Brter
213pefp t4¥d  hensaing c2>]1@>re$laer32)3.°r,ear chmt:folzb&opeeyb:desa user
ar 4 r e te

3 oE Rk 20l REPENARL R AL MY Rt 20oe nead
1?00%?@)6145%“%3?@2@@4!/ 990281783%81 sachtriadgedébédes, 251 for
abuhpBMy, RAssss, angd BQ(’S?Q?Q Mt'i:'l&%l 'L é%%trldge

~retaining the conmponents of tThe.--nmac
posF???ﬁF1CWPPhB%&n%l%?znéﬁé {oteta apdpavilet eHgssess 253, 254

Thi sof efbiseBsgt hen weer ahk Eﬁﬁét@ﬁﬁ.ﬂﬁaghk:%htﬁgﬁ 122 in the

wacﬂé&ﬁ}égglca£¥§§§g% %%5 of

20 The housing 210 contains and holds in position the
otherlcpmpohents of the machine 201. The housing 210
preferably made in whole or in part from a robust plastics
material such as ABS. Alternatively, the housing 210 can be
made in whole or in part from a metallic material such as

25 stainless steel or aluminium. The housing 210 is preferably
comprises_a clam-shell design having a front half 211 and a
rear halfI212 which allow access during aseembly for fitting
of theléachine 201 components and can afterwards be joined
together to define an interior 213 of the housing 210. The

30 rear half 212 provides a recess 214 for the attachment of

the water tank 220. The housing 210 is formed with means,



| 5 the housing 210 is preferably provided with feet for
standi ng the machi ne thereon in a stable nmanner.

Al twob@bpssedsy, the base 215 itself may have a %2004,000287
formng a stable support. The front half 211 o

housi ng 210 conprises a 10 di spense station 270 where
di spensation of the beverage s8akes place. The

di spense station 270 conprises a receptacle stand 271
having a hollow interior formng a drip tray 272. An
upper surface 273 of the receptacle stand is provided

Wi tbuahgéé|det%ﬁ€sQnaHﬁHdgﬂtEhebééﬁé%pﬁﬁgl@hfé%&génFOEtlons,
posi_ti oned., The drip tray 272 is renovable fr

housPRg*SFHF Y EHR CHRTGPRY A HhveTephine 290 Watpesition

. A WeERSSt £hébnkesd f&F Bdeplrithie Jh%.%gg.shal'f'hﬂj rbBEces the
houskﬁg 10 above . the _receptacle stand 27

acc8 EPFre 287 eSS E oFhg H@Chﬁéﬁe%)‘?lac IAe baE@ ke of

@ar the dgeudiead 2260i ¢ SodeeabBly peRndsat ey Gef £of he
210 tacle stand as shown in

housj bove the r

Fi guk% difig 52’8 B PI%f zﬁeagw 1in Re shabymtmasmethe gril |
274A1tetmetmwe1yo tihe reaiet pi 80 SREFAMZPhLHAN D@hape forming
adj y qfle Emacgogwodate different sizes of

recep PPPY preferred 25 that the receptacle is

as cl oseTheo ftrbetc}aalflzdgeohe'acé %Qsaﬁg POS YrpRises a

. QWi t to b t ed
1 bekosidd Lol ol og RE L oEERAke 0 B2 i BEl e
to taked mlseet heTheidhpenhat sttdd ofli spenseghhewer age -
hasré&bpég%igeggagfffyi hgggﬁ Ct|r1 1%PZ§W§%§E%?%Pﬁ@1nJHa drip

acts to 30 mnin se sprayin
beveFage7dnd Ahniprere surfgse cia‘73en>1fr sheetkg@pt aklbbéemd is

whe fiese r t / 6
CT?%’??EOOM 4358 BT 27f Bt %y geélg%t%e‘ie&tas%e is

15et R PO aRde 1HO-PiFE RN HEd ¢t revayrie ifmomr thel housing

bet neertd kasgr bl it @@dtﬁérédll1@9€eéﬂ%@£e:259_ rgggss 275 is

In er jnterface 240 is |ocated on the fro
nacPoré% in the front half of the housing 210 above the

receptacle stand 271 to accommodate the dimensions of the
receptacle. '

20 The cartridge head 250 is located towards the top of
the housing 210 above the receptacle étand as shown in
Figures 35 and 36. Preferably, the height of the grill 274
relative to the cartridge head 250 can be adjusted to
accommodate different sizes of receptacle. It is preferred

25 that the receptacle is as close to the cartridge head 250 as
possible, whilst still allowing the receptacle to be
inserted and withdrawn from the dispense station 270, so as
to.minimise the height that the dispensed beverage has to
descend before contacting the receptacle. This acts to

30 minimise spraying and splashing of the beverage and minimise

loss of entrained air bubbles where these are present.



5 of the housing 210 and conprises a start/stop button

241, and a plurality of status indicators 243-246.

Th i.ndi.cators 243-246 preferably incl

Ii%?g@%%tafdisng diode (LED) 243 to indicate r eggf/ﬁggog‘t/ooozm
- of the machine 201, a LED 244 to indicate if an error

has occurred .10 in the machi ng 201 operation, and one

or nore LEDs 245-256 to indicate whether the nachine
201 is operating in manual or automatic nodes. The

LEDs 243-246 may be controlled to illumnate at a '

congt &t rabit, e RSk f ' r g3 I hot h.

dependi ng Io% ?ﬁ%é%{:tagggg Jc))f@ t Eﬁtﬁgcﬂ?r&}%%ﬁl%h@& L]%Dgllalght

15 o#B-Ldngaytethhetvaenarhetgridfl 28t cnds cancridisdread

gregeg. red and yellow. The start/stop button 241

control s commencenent of .the operating cycle and is

a manualThy BRehifedssuskrtrriass, 248w e diPcaoedsomither front

80 4 valeumBusthdiSTeRhd CatdAlsedBY De RN Q¢bdetd {Qn 241,
all ow a ﬁiser of the machine 201 to manual |y aléj ust

t he®RbIuRE UER! e ofdEFpYet ddievErnge24@2B6ut al tering
~ the ot haheopeitild NgdEbRESES SIaiasbih6Sprd¥ehen bl Yot a
voI%tagjmustnent ,(égntrol al .ows an_adj ustivent in
vol of "Bt DR iRARuSLER 2 4PhEC DadigAtenEeadi nrRsESt the
contactingRyobe = UEOt aLy kQhdidate NEArarSlehd8F: hds occurred
r eadout h increnment and decrenent buttons,

i gital i .

'lgr Sl %Heafnécweevi’roépPB%ﬁ%&%oPaﬁew% FoRPES| LERE [335-856
useto d.plel!iahtelgulftelteeﬁt ané /rﬁdwﬂgbuhﬁprﬁr@d%gerétﬂg%%h manual
po . (not, sho rovi ded on t he
nmachi r?zlwfk%glélnfoéil?ﬁat }/\@%? ;F'?ﬁﬁo%é?'%‘fﬁ)ﬁfa}’ BEnCPREAADLed to
2004V1064 58 e RET/2GBR208UA00 28 EnsdBy £ond rfakbRd: £t By LByt 1y,
i nser i al_or, th ower upply. plug from
the it HepeiiBeon tne ReabiE or i pabn6nf o240 dhgdLuns

1% 0 d49c 2f€aranfhavigea Maxisityy oZ100camdrs sincdndeny efkded, red

theaﬂae%lm@“ 212 of the 5 housing 210. The water
T

tank 2 conprises a generally
_ he start/stop button 241 controls commencement of the

_operating éycle and is a manually operated push-button,
switch,or similar. ' |
20 A volume adjustment control may be provided to allow a
user of the machine 201 to manually adjust the volume of the
delivered beverage without altering the other operating
characteristics. Preferably the volume adjustment control
allows an adjustment in volume of plus or minus 20%. The
25 wvolume adjustment control may be a rotary knob, a linear
slider, aldigital readout with increment and decrement
buttonsf”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

30 the machine 201. Alternatively, power supply can be



cylindrical body 221 which may be right circular or a
frustumas desired for aesthetic reasons. The tank
comw tosecs4smn inlet for filling the tank with Y&4/882004/000287
which-is closed off in use-by a manually renovable
lid 222. An 10 outlet is provided towards a |ower end
of the tank which conmmunicate$0with the water punp
230. The water tank 220 may be made from a
transparent or translucent material to allow a
consuner to view the quantity of water remaining in

t hecontyid ledl semphy ihyeliyxsetttmmmxeﬁ:ehavda 220thaypduer
mad 1 rial but have provided a
m%%%qrvupﬁglg érﬁe rel nmg?ﬁgg Bddit |sélﬁpf36‘r in place of

t he abovidie whtewatank Ranki@2bcarmmyd be fheotiededofi tHe a
|l o S t.s eratiqn.qf e

wat ST b 390 ot PARI T X BeF &k Fiar Al RGP the
Pndieusing 2d0chThs wel;EDanlvm thepnbder al gerbraIly20
thecy e t d vel .. The_wat er

t ank lgl%irqgégf ggé% zglhag'{‘gl’rqul ﬁptgr%na gel?:%pca10| aof°T &
appFo3a T élsydiSleed iforesestiied ivatreasquep 286 tank

opesSdMeley ﬁﬁnﬂ?@te‘%opef%'}xgtzlgﬁe E%gfwftﬁn Lzer w%uch is

the water heater 225 as shown 25 schematical I
Fi ihPe43 O8hd1ip usohlr 81 harbadin h‘em@mhlreollldpm)z:esm

1Theoige BEOLERSI WawhFaun f |1%WeEaé§d Q{;f 200 4 Ul on
of water at a nmaxi num pressure of

Pr TEFEBRGALER Wohdheyrten mampy éé@ur@ewwmebetank 220 may
| i met @thdeO £ Zom t&lftra-fl'%@aféﬁ)c\!v Jxatt%aﬁglﬂ\?érﬁ:r mtal:.]éf)}[gf] dd'@110w

ine 201 can be 30 controlled by the contro

pr o%e?&?PmFB b2 Valeﬁ’ert}}%n%w of hea e iremad fingy inathe
of tamdk. paﬂrpebiyaﬁmfélq,Chﬁ@mdlﬁzﬂ Bﬁnﬂﬂﬁp%&oﬁé%e from an
g #@%%04/ 0012a bu‘t":l el ectri cg\? to the_punp

" bump AR hET VT8N a‘fleé‘iﬁgoﬁ"l‘l@)ﬁ theypin.
30%n 4;@1%1t5@% B0%n. p188¢ HDUhedRove, the0%ér thigk 220

t uracy of . the vol une
”a)?ﬁvaf\n?th‘Fr %ﬁﬁgleééé)\gl%rﬁe e]foa %.ev_le_a sen cg‘%wrxééa Q@ev&e&tg

5 ©RsFatign, @fcilteacpten puwe f2|3|0alandod>pnienaﬁ_1;t: heriggers a
di spensed indicator, such as an LED, when the water level in

20 the tank descends to a preselected leQel. The water tank 220
preferably has an internal capacity of approximatély 1.5
litres.

The water pump 230 is operatively connected between the
water tank 220 and the water heater 225 as shown

25 schematically in Figure 43 and is controlled by the control
processor. The pump provides a maximum flow rate of 900
ml/min of water at a maximum pressure of 2.5 bar.
Preferably, in normal use, the pressure will be limited to 2
bar. The flow rate of water through the machine 201 can.be

30 controlled by the control processor to.be a percentage of

the maximum flow rate of the pump by cycle chopping the



beverage. A suitable punp is the Evol ution BPS punp
produced by Uka S.r.l. (Pavia, Italy). A volunetric
f | g Bemeesss (Not  shown) is preferably provi dggpéhobdiBos
flow line either upstream or downstream of the water -
punp 230. Preferably, 10 the volunetric flow.sensor

is arotary sensor. The water dieater 225 is located in

~the interior of the housing 210. The heater 225 has a

~ power rating of 1550 Wand is able to heat water
received fromthe water punp 230 from a starting

t endAtrdeg1 Ofup IR 0¥ Fipd %J%pZOPgef&a@iylgthﬁEr@ 3% be

te erature of around 85 in under 1 _
Vs §tt AR RiefP¥t | 3R hSOkeehOt h&08nd 66F  oTR%, 80%, 90%

Opecslatllormg ofYEhe raRdmbherd1eat %11022:%@' ReaBbEutLy of the
co nce subsequent operating cycle is less than 10

seC ﬂ WHEH BHTPRR | I ATederARl v el @&t 5d5% leading to a

$enp&ﬁﬁLuse d€cuMalchl Dn Y £ind1 G@iflIDENEht N8i spensed
op rating cycl di scussed bel ow,_ the water for

DFSPHEE T %WAE 1eB e e PG eF el UG OPhBPR TR @yeduced
he&ﬂi{ 2kaak . :83. C(@év93 GtalR8 .hgatErumd2sikbS £ 8l &sdrfdor (not

qU| ust elivery tenperature to either 83 C

C*ﬁ%%'& % {hal = Reds ?Enblé% Florelore geitherrhe
heaIg&rtrEEmZQ:S ctt:@mptrsas &M thieeat @RIt use . Cotefdably,
@/n h sh umeg;f he heater .if the tenperature exceeds
8

er ou °wf?%’%ﬁ?%éshé‘af%trm?@@eflgof’ed to the
cartri dg‘beh'eatdefz&@aaed 22ariter Ldgetdd by fRaNsSnOéridor of the

t hr Y, I e ure_ of t he
accept \3% ey?ﬁeerv}\l/aet éFS?%r Bzzrazg’zeast D BIET 38%¢ ?t?g (f%\é’yolw and
| f ish@bdeetshenti yabet owqmvaboﬁzeorprtedaewatarnmdnmw from

200a4/s‘%fél‘i=§§§g : ggﬁéQQ éoo@%%ﬁroﬁzm%éhe'? FSot ben.dh

- water 1s.diver means e-way vaI ve
13 ntPRELET | ‘iF“tPrea’?tPé%cﬁ/ferafoFleéeN atd ém2podeThe miinute.

COMYeEesabl P 3hd AwePE! @ine/ @Y weANGEd edat Bet He.
cartridge h%ad 258 by neans oFJ a one-way val vee aorﬁfrgtmg

corfthgre &pd by Rtk 140 BeiBgedlts toTikemmERCe a subsequent
COMgyes8 g 23c1ePEOVIERS thaiBxbnskeddRy ratendicad r

'Ofmaln%awné ntll'Pe astelécged temperature to within + or - 2 °C
20 during the operating cyc]_.e. Asg discussed below, the water
for the operating cycle may be delivered to the cartridge
head 250 at 83 °C or 93 °C. The heater 225 is able to
quickl_y adjust the delivery temperature to either 83 °C or
93 °C from a nominal water temperature of 85 °C. The heater
25 225 comprises an over-temperature cut-off which shuts off
the_heate:_:l if the temperature exceeds 98 °C. Water output
from th.e“ Heat_er 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

.30 cartridge 1. If the pressure is below or above predetermined



bar. In use a working volunme of 35 ml is pressurised

to 2.0 bar. Preferably, the air conpressor 235 can

pr odoiee4/teamssf | ow rates: a fast (or maxi mun) pEBWBi8d/60287
and a slow flow rate. 10 The control processor of the
bever age preparation machine 201 conprises a o
processi ng nodul e and a nenory42The contr ol processor -
is operatively connected to, and controls operation

of, the water heater 225, water punp 230, air

conpressor 235 and user interface 240. 15 The nenory

of fLheiconitenl the oeasF0isi ACVRE BPEméins WE €he three-way
vari abl es, forﬁsne or nore oger ati onal gar aneters for

t he "BeVerdye prepdrR iSGAY TR YR Y262 cepiRdlife 270

i 1] ustr atted aienbedbhrariort bes oneraleradave IBAIRABEEE &3 &IF the

the te ec{at re.o tbhe vvater?éassedthrou h the

bev&iage Car ?’Fﬁagéesol quFFABS t e 2676pEF At Y sEage,

thecepeedlleld bhatig nertkel beyveiager . Cokd raiidgeoﬂn_laréé‘éi:r 235
re 2. or otherw se.of a_soak. step,_the ta

Si ségﬁgled 5{/81 une ot Sf REYhETE aoig;fe,alfC hef 1 OoqN‘_TﬁZP‘éno?t thé

wat bar dukt nget hewalilsicigargbuse age 35anll ideriesewri séd to 2.0

andbap.erél%(%eggFi%e o ggrséggp%fes%%r-rgfs ?/c%rnlt %glog&cé otrwo flow

t he operational paraneters are stored T
menvayeThe dastr (egamakiponpriles rateoasd pr elodefllon rate.

l‘ér in thﬁuec%k&&'ﬂ%ﬁc@@%??@f‘tﬂhggbweerao ee%%tei %xna%ion :
parameters required for optinmal di spensati on B _? e
bevBRakEne 201t hertpi@esr pdpeodessing wodleld sndnabhereryy . The
fOrHEﬁtﬁﬂmjpggcgéﬁgy'f%egp@r§%f0é¥f E¥nfd e 3 bragd'coqtrols
corresponding to the wvariables stor ed in the cont ro

pr oBReSHL e Rbr yEheTHBIEeT e XV @LF06wH8S pump 230, air

PCT¢GRAMNAR0028 Tandt stk | Ut dates boy 13 bits of data

can be uged to represent the necessary variables for
The operé’ﬁ BR%P= D SHarBf eF O tdelc PFBEBS SAUD Ve 1 uGe T atsiee o3

Bi t mbee anetiabl&eshid pheosr hbr%e bp¥bi€fodaMparahed &L or

= Cgﬂg beverége pPreparation machine 201. In the illustrated
embodiment the operational parameters are the temperature of
;he water passed through the beverage cartridge 1 during'the

20 operating stage, the speed of chargihg the beverége
cartridge 1, the presence or othérwise of a socak step, the
total dispensed volume of the beverage, the flow rate of the
water during the discharge stage, and the flow rate and
period of the purge stage. _

25 The variables for the opérational parameters are stored
in the memory. The cartridgé 1 comprises a code provided on
or in the cartridge 1 representing the operational _
parameters reqﬁired for optimal dispensation of the beverage
in that cartridge 1. The code is in binary format and

30 comprises a plurality of data bits corfesponding to the

variables stored in the control processor memory. Table 3



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

00 fast charge with soak 01 = fast charge w t hout

soa¥O 200¢/064585| ow charge with soak 11 = sl ow chai8RB2004/000287
w t hout soak 4, 5, -6& 7 Beverage volune 0000 = 50 ni .
0001 = 60 mM 0010 = 70 m 0011 = 80 mM 0100 = 90 ni

0101 = 100 m 0110 = 110 nl 48111 = 130 M 1000 =

150 m 1001 = 170 m 1010 = 190 m 1011 =-210 ni

1100 = 230 m 1101 = 250 nl 1110 = 275 nl 1111 = B

300 M 8 9 & 10 Flow rate 000 = 30% 001 = 40% 010 =
50941 DIstrat669%bou OB bi¥%E Ik a=cBOHIR 20046084585 ent the

= Y = 100%
PCWA&%SQ@Q%QOQQgggglé%4f%%otheS%%é%a%%&hal paré&eters described

above.
5 Table 3
Bit | Parameter Description
0 &1 Water temperature | 00 = cold
01 = warm
10 = 83 °C
1i = 93 °C
2 &3 Cartridge charge 00 = fast charge with soak
1 01 = fast charge.without soak
| 10 = slow charge with soak .
_ 11 = slow charge without soak
4, 5, 6 & 7 Beverage volume 0000 = 50 ml
0001 = 60 ml
0010 = 70 ml
. 0011 = 80 ml
0100 = 90 ml
0101 = 100 ml
0110 = 110 ml
0111 = 130 ml
1000 = 150 ml
1001 = 170 ml
1010 = 199 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 = BO%




11 &12 Purge 00 = slow fl ow short period 01 = slow

flow long period 10 - fast flow short period 11 =

f asto fdoovdatseng peri od The code on of in the C@H‘/E.hg)gfot)ozm
1 will normally conprises one or nore extra data bits
for error checking. In one exanple al6 bit code is

provi ded. For exanple, using 54¢he variables listed in -
Table 3, a cartridge 1 bearing the code

"1000100011110" woul d have the foll ow ng operational
paraneters: 10 Water tenperature of 83 C 00 Fast

charge with spak 10 1000 D $pensesbsdri nk vol ume of.

150nl 111 Flpw rate equal s|190% Qs Fast air flow
pu gj_;‘ll&gj'ZIUlt P u ke -—i-n-previ ous hpvprage

Thuc
pr epar ati on rracﬁ?’nes, t he n%?rD:ryl%'fﬂt"H/eshS‘EfnP?rde
prpcessor does not store 15| bpér &owoiiar/ ters Pexicti ons -
for beverage cartri dges baseto enfasthBoeahbrt pgod yYpe,
i.e. instructiions for a coffee- &Attd1b6d8ng perioa
v gl : .

I nStructions—for—a—chocotate—ecartridge—instructions
for a tea cartridge etc. Instead the nenory of the

cont rol Fheocedsorn sroiesthvardaaltiradgbor widjiusbingl 1yhe
20 koebMmigduda L.an araneters of the. operating
cyclg@%%%sbﬁgﬁaﬁgﬁb%t% g&@aﬁfgﬁeé".r BrFSt|§recking. In
gr e eXFEGLBe2 “F Débncodd iof prbeidedperrsat RAMSYE! Rising
sanc e exeLs| .4 ; le., slightl.y different

oper at i onal glifglr%es?g?sngan be 305’%dc‘?%’rl§?1ef%r]%‘?ﬂrln9 the
gr atfete d‘ﬂoﬁpgﬁ%%lléfloéo‘ﬁcf@éi hatviee Ehé hizol 1261081 dgetdiE onal
samampaiegarters for all types of coffee. Prior coding
solutions relying on storing instructions by WO '
2004/ 064885 PCT/ (B500 47 TUG2@Furg50E 8% riicdge t ype

rather ohan by indsvidhulgeP@igRBLELS are unsuited to
1§Uch subbhg 4 fT gL ences d B 208" 21 aL Y es
111 Flow rate equals 100%
10 Fast air flow purge/short period.
Thus, unlike in previous beverage preparation machines,
the memory of the cbntrol Processor doés not store
15 operational instructions for beverage cartridges based on
the cartridge type, i.e. instructions for a coffee
cartridge, instructions for a chocolate cartridge, -
instructions for a tea cartridge etc. Instead the memory of
the control processor stores variables for adjusting the
20 individual operational parameters of the operating éycle.
This has a number of advantages. Firstly, a greater degree
of control of the dispensation cycle can be exercised. For
example, slightiy different operational parameters can be
~used for different grades or blends of coffee rather thaﬁ
25 using the same parameters for all types of coffee. Prior

coding solutions relying on storing instructions by



simlar beverage types because they quickly consune

the  avail abl e storage space in the codi ng nedi um and
COWO mlo4/asamsocessor . Secondly, the codi ng nmet Begcaoosn00287
the present invention allows for new beverage

cartridge types to be used in pre-existing beverage
preparati on machi nes even wherd® the operationa
paraneters for the operating cycle for the new

beverage cartridge 1 are only deci ded upon after sale

of the 10 beverage preparation machine 201. This is

beamrsentl@e tygRnNtrathe pr O1GA5 HYT igdidiRabeyeF &S ers are
nas(ua% gn maschl ne gOil add gs not need to recogni se
tha RECBetRriy® FUPble AifdRrersae inpapRERt i cycles for
openauﬂanabe\rarag@ewws cﬁedalﬁaeomﬁtduﬁgklyy@&?s@{ee t8et
W taIQ,%l#L torraefer ence to h verage ty
G co §9FetRIE of £RE 'ﬁ?‘i’é@nf“efih\}'&rﬂﬁ‘%ﬁontml
Br @rodessoex (ﬂaddoadﬂybam’a@va:rodmg nadtdal bt t«h@fpxtélﬁant
be e t machi nes_for new, heverage ty
PoNSRHELON ALY OO 02RO S L R0E LPES o
| S mesrﬁr@tmj:m desm ng'eaaﬂemiorbemehﬂg& terR® WEEPE the

re n SRensat ion 20 es_as
GocBPre ey BaRAnELA o R Bhorl A VLS tghe new
heemsz@% scaerltgwdge nl R roe&yS@ed::@ieﬁzuporT heef o tdauégef the

' I r o t oh 250 ;conpry ses
1(??;%25' %év\%rps;l{)zgftrarll?mEé'{1 rgac?%t%atg e E%per n%ar‘? 24511 5H8 a

pi FOPEEPE Prosesspdget n@lmﬂoezéiaspmsnrlepeneummbmcmaa 201
t haobhkXgsk %@e'do‘ﬂ@rré)@éénl%gs tﬁgtg dipe bggggéfg lélj[%pa new

part 256. gper part 25 | ower
ngpeatrﬁﬁfmt zsqp%lrfaetwatwamssrs afc@mmpenangag

ax lc§rc25 Bard-is@ur @SSt Qiﬁ’%cé hPé‘féI}é%cec% t%kaed %%Jé?%g% Meype.

% 1 with sone conmponents of the nachine

B 114 Co50nT B TR CAbFBS (BFeERbal v EEG aanrovides
pl eatahlentC dackivage cdipatlib2dity2 it RRY syl RAd YeebQration
PCTHES 0 00287 DAY TRANEYEY® o 78 BABFFEP rectiah BRior
280aciime| &impi ngnukxitamiesnis 26ktaabPEd SOS A PedBPhE% new
| e}SSLePQQ/é Q:q;pf : LginéanodneS%%ogrqé ‘pre- -existing dispensation
20 cycles as determined by the in-market machines.
'Il‘hg cartridge head 250 is shown in Figures 39 .to 42,
The cartridge holder 251 of the cartridge head 250 comprises
a fixed lower part 255, a rotatable upper part 256 and a
pivotable cartridge mount 257 positioned inbetween the fixed
25 lower part 255 and the rotatable upper part 256. The upper
part 256, I!.ower part 255 and cartridge mount 257 are rotated
about a common hinge axis 258. Figures 39 to 42 show the
cartridgé holder 251 with some components of'the.machine 201
omitted for clarity.
30 The rotatable upper part 256 and pivotable cartridge

mount 257 are moved relative to the fixed lower part 255 by



menbers or parts 281 and 282. The first part 281 of
the clanping |ever conprises a U-shaped armwhich is
pi WE289064585 npunt ed to the upper part 256 at PeDGBI0SE00287
pi vot points 283, one on each side of the cartridge
hol der 251.. The second part of the clanping |ever
conprises two over-centre arr$ 282, one on each si de
of the cartridge holder 251 which are each 'pivotably
mounted to the upper 10 part 256 at a second pivot .
poi nt 285 | ocated on the hinge. axis 258 coupling the
uppmanpabf 258 atmpihlgemédbad SmoRR0 . PR cl%ﬁﬁlndj&ﬁébhanlsm
'OV, Centre arm 2 IS a recEpEocaI

corori SCRTE Y 1A g%?‘pﬁ%%alevf %ﬁ%z‘%rac‘ﬁdaﬁd second
resnelmbema os|meve 282candiEscyl Thelefi232pakas28n of the

|nt and is_15 rot I unt-e pne en |
B oRel Sonptsd M PRaed i Firalh, SR mEBg b1y

$ s rus:lundledgtq trlmceupped paxt hasssbatetwﬁ fitse pylotidssints 283,

2824. [ n f 8 rotatably

rmaogiteegg. ?%&?%Zi sgaglé% %arrrtr:] ié z?fozldz rmz?‘& pi vot

poi nt 28Be Serenchpedt pof/dthqoallammr@&m coopnieet eto

to’ov%Q' @gﬁtéé eaeﬁnbe 78 ea&hé; orne'egéhvsel %ﬁeugggt;%%%”

6 and ower reS|I|e sleeve _
rmd?ﬁléér X% é‘fﬂ#allhl ?anE@CH'e pswehalzBancamateéxtendlse upper -
(ys Aebupe t LLisnder

! ast etrznggsgC aﬁ'%%ggﬁ?eg?wé eeveri%é:%z:éegcglgn%%d%ﬁgge'
sh(ﬂa’tlé;nPﬁ@ HTunli@dovbe Q@@e@lﬂré 25entz82hufikedskver part

thezEﬁ%VeEa@ﬁr&fe%—%%m:gézafrﬁ‘tz%zarﬂs e?lgn cal member
configuration.. Movement of the t i vot poi nts

28 VTBRAPHRI h FYAREGSF r oA he HFﬁgeZEa?Bh engdsg resitipnt

pOSﬁJe*élve by2d el atieveyDy@sERlg2af ndd&rStiee r2820bd 1k LRE is

yl i r,1: g fs3 282a. T:&n@r esilient sleeves 282c are '
%r SEPEBPYY BT SANBE PROMS PFcbife. hiBS2 604 0pa%8 S first

PCHr@B@@OﬂM@CH}&W 2848 ThesliaihgpedraddivRBliaxtRadsore of
ot Shafeld B2 ar it RSBt Hooenange: e
ongatatebth miuwdedf tbhehe:af-tslhladgé &l @81 at a third pivot
point 286. The third pivot points 286 are unconnected to,
20 and freely moveable relative to, the upper part 256 and
lower part 255. The resilient sléeve 282c is mounted
externally on the stem 282b and extends, in use, between
abutment surfaces on the cylinder 282a and stem 282b. The
resilient sleeve 282c accommodates shortening of the over-
25 centre arm 282 but biases the over-centre arm 282_iﬁto an
extended configuration. Movement of the third pivot points
286 towards and away from the hinge axis 258 is thus
possible by relative movement of the stems 282b in the
cylinders 282a. The resilient sleeves 282c are preferably

30 formed from silicone.



251, each conprising a cam surface 288 facing the
hi nge axis 5 258. The fixed | ower part 255 of the
carwo padgresdsssl der 251 is provided with two boseE&RAD 000287
or detents, |ocated one on each side of the |ower
part 255 -at or near -a front edge 260 thereof aligned
generally with the hook nenber47287. As shown in
Figure 39, the U shaped arm 281 may be 10 forned from
~a one piece plastics noul ding conprising an ergonom c
hand grip and the hook nenmbers 287 integral to the
arm .Thm$ar-tsm'aplge muma125>?térﬁd§ QrauAd| ShdBUBAEf the
bet weenp. arts 255, 256 of _the
car £Ff a9 I}%ﬁ’g STy “2§f ?ﬂ ottt tZ87d‘P‘§mﬁ18Wd%%Pendant
Wit hoaksmdﬁslie&mt eal| yord oaukath reicRs 9£208e Wirehidge holder
rec%Yes rhucse t he, beverage cartri d%e % The_ recess. ,
290“Phtl Ut HoF + P IR PR FE8 2t O GaEi htpge axis
tEheZEandI‘lm phmbdoho@dh: Qfarth:es?n)e:yﬁi‘rt&@ecaﬁ‘aﬁtdgedgelder 251 is
ac r event tation _of  the 20 beverage
car%??gb%e “l'l;t%t%e Cartr Fd%égho? déﬂatig'is' %I’f’&ateg one on
- car epfdgsidmpdt tzéﬂwvee:spaungzgselaai loventax therbhxesige 260
|l o t u h 19 OSI L on
showheTa al%?;ﬁeﬁ %ket‘%‘%g éh é"p HEahRe s2f nsed
~ out of ckﬁ]t%wnththlstre ﬁPxetché dxmmhapadtaﬁts51830may1ate
4ghe | g6, ol f.contact
T TESTR! RRLIUAG Pbe PR I hudllad <Rk an
Theeea?rtl?md{]élaﬁéuﬂl’lQ@?ldl ehgrlmnlﬁe@mhﬁrh 2&ih iapegtalk eco the
292a§9r recei ving therethrough the inlet and outl et :
piercers 253, 254 and a head 300 of the cartridge
recogni tTh %ﬁﬁéd%zﬂqmén2$helﬁ:mqtﬁlt§gby et e@bje ween
oV ege dit@4dt Dew posd ti
PCT/ GB2004/ 000287 ﬁ%%%ﬁgsu@% g \f%%ggcgdnr%?ﬁgé holder
‘genérat I YPEiMPERFaf S hody PISEB‘?%G%% agsebgtaptaplly circular

. Vi evkags M uowh33R :tettreaurgb M igde &heCEQ«SéE&g cabc ViR 1.
_ theTRevera e trl%a.}q durj ng Eer ating cycle
and-af so Vi s PNt lé‘rl y 231 for

accommodatlng the handle portion 24 of the beverage

cartridge 1 which also acts to prevent rotation of the

20 beverage cartridge 1 in the cartridge holder 251. The .
cartridge mount 257 is sprung relative to the fixed lower
part 255 such that in the open position, as shown in Figure
41, the cartfidge mount 257 is biased out of contact with
the fixed lower part 255 so that the cartridge mount 257 is

25 moved out of contact with the outlet and inlet piercer
members 254, 253. The cartfidge mount 257 is provided with
an aperture 292 for receiving therethrough the inlet and
outlet plercers 253, 254 and a head 300 of the cartridge
recognition means 252 when the cartridge mount 257 is moved

30 into the closed position.



5 cartridge 1 is |oaded in the nachine 201. The

view ng wi ndow 312 is cup-shaped having a downwardly

di meredoesism 311 whi ch  engages and gri ps t hep@t/aBah8s/000287
35 of the beverage cartridge 1 against the |ower part
256 when the cartridge holder 251 is closed. At 'the
same time the wi ndow 312 conta¥s the closed 10 top

11 of the cartridge 1. A wave spring (not shown) is.

posi tioned between the view ng wi ndow 312 and the
circular body 310 to enable the view ng w ndow 312 to
rmve axiTae| yppe®x|patritvess mddml@escmlgﬂnehawy%{kd&mﬁ body

essure exerte he, rim 311 on _
the g,%%g,@g% a%rc‘g&? ﬁewl%”ngn%ngoo”ifig g?ﬁ%u%n Jegh a
topccmsueﬁé‘;uﬂels e eful mhel béeghtageeabrthirigseendtfitng an

The |
e Tt VL e T LT

esmmlﬁae he?ea:l 1200edf it hehec auat:hmhgezmr erhg n\g%évﬁ.l’mg window
neays %ézcuﬂ-h&dﬂelgesg \Zh\% c;aer aggl?r é%g%a&%ﬁlq Gl w OVhich

needl e-1i ke tube
perfERgeEngne e ipant-hat %la;'ng;f 36 hef ktexaebagera:gﬁ tddrdgadde 1

I N adéS@st THge 'eruféE BEPE CRfe %panl Spd rl:féhz-%lgg owﬁler 251 is"

comunication wth a water conduit
Fi filrged? hhitdie 5a88ekinehtdeghinddre 3Il@vvepnpmtts 2% abdsed

10 S @RNAECLEtHO ARt ousdet Canduld 263,45 8+ te
heat er 225. The outl| eté pi ercer 254 s |r(n{; |w\rl1\@t

to R%étba??%tb%we%e\zheée@rwrtnedwmﬂqmé1appmq1 cram csrcular
Eunse@gani paiedna bl @qe‘ggﬂel&gga@ﬂad%% gl§3€'o H&r aglgually

en ended cylinder 264. circul ar or

Coﬁr&lﬁga"% rto%i%ps ECTFURh PR3 1Y en g éﬁell ategareet. hghe

th@r@ssuhareg&ﬁaauby%é&lmABlﬁf&U%th% @P&ﬁé@%szgidogy the
1§ heuggggrne{]d of .t he, out |ercer 254 |s serrate

to pierce and event THfT 58? ERBT2603/ Dozt ight seal
PCPheGReen 4/130 @28 F ridde Ilamnﬂatae oéaﬁthedbewedlaﬁq— 251.

cartrid e el f the er end is cut
back | oﬁlg? tluoav-gqﬁ %ﬂmﬂf t e detlhe gn{?%fﬁd CYtLRE
baPdesrerheilechs 2@821 cfhet heaéacmbédtneréamldtge fold
Or Hadbbnitiorl %ahglnig@.t &na ANAY: fprl%r:pcte?ezgytcomprlses a

20 hollow needle-like tube 260 having a sharpened end 261 for
perforatlng the laminate 5 of the beverage cartridge 1 in
use. The 1n1et piercer 253 is in fluid communication w1th a
water conduit 262 as shown in Figure 42 which passes through
the lower part 255 and is connected to an outlet conduit 263

25 of the water heater 225. The outlet piercer 254 is 51m11ar
in type to the outlet piercer described in the appllcant'
BEuropean patents EP 0 389 141 and EP 0 334 572 and comprlses
an open ended cylinder 264 of circular or D- shaped cross-
section having dimensions larger than the discharge spout

30 43. An arcuate portion 265 of the upper end of the outlet

piercer 254 is serrated to pierce and eventually cut the



. 5 aperture before the beverage is dispensed
t heret hrough. The outlet piercer 254 pierces the
| amionmbaosissext ernal |y of the di scharge spout pdBcBints/ooo2s7
when the cartridge nount 257 is in the closed
position, rests in the annulus between the discharge
spout 43 and the outer wall 42%f the discharge 10 -
funnel 40. The outlet piercer 254 folds back the cut
| am nate 105 into the annulus. Thereby both the outl et
pi ercer 254 and the cut |am nate 105 are held out of
t helamsynatef of Hthedbsvhragre dadievredagea. . The pdethdfider of the

pi ' r d ledge 254a 15 whjch is
raielg rré étlis\g/e&}léoglg?}gdjgouné%ﬁﬁéf‘%g%6’% 6ﬁ%nﬁ¥lm‘ie_r at
AdVierasgg southe baskeodut hett epittr 266 F54hesseeraeblpertion
fraomthag 9 akh o225 t e- i t:to:be thoroughl

cl eaned, foﬁ&lgn%f\g,a?:n l%"g?lgg\%va%ha&a? "I:'ﬁ%mrtérﬁ)\?a"%:is)é
DutaRartugpebefqrepshe| kevaraaievéd dispensedesksedBhricughheThe

| oOVWR{t1R&( by lde 1155 L The jnlet - = - _
pi er_é:er 2 ég%ned%/S%rs mﬁ{e&dgﬁt Itzlte g?‘ﬁﬁ%& 55§rxt;.r%r a&é‘yrrﬁaethe
of HarbeaPe MR 43 andiwhessshestamiridge fowm @57 is in

Pl agld e3o8B4 %fcis@ltion/‘\df’@%_tsagﬁoyﬁ% Yanri8s USE wlin the
plastic cutting elenments 1s ena edmby Use ol a _
| afiiP5haTIs SAAUEh43 sandh|tder Quber piaidt dRedf avie clitschsrge

100EunRkal ko c AenBhelddlp: «Consestie Vi & ' S
253, 254 can beemade Iepsls‘,e sharp whi chsl o’%@?g&ﬁ%ﬁr&i sk
of

PAFERGS tH0% HETR oIl uEn shiyohoth| He iqutlet
pi grierngrel BNMBRKES tRE EoutOtl aRh ABEe L1115 B¥et he T &F8 AR! ¥he way

thednlet piercer 253 and-the outlet piercer 24 are
forfed Ssd’gscgﬁ_aﬁaﬁg, §YR%Y@FPal unit which is 30
r enovabiree fourhet hpidovar 2par s 255 roiR320 04y Oaﬁ‘i%giéef 254a

004/ 0Q0287 Q.. n use, the upper part 25670
1%3%;/}1%& Jr(')? dge E;Iﬁegl Gere25T tPsihdVHBFE U PRbFaPY0 P fmm-

posi ti oﬁd‘i’aﬂmieei_qsm, itheopuehéateitbrover ts€ald ebvable
t owabAsthde NRkt LAl V\hﬁss £8o0. 1L .Filtg#rgte}é%ﬁﬂhc}r%ug%;y

cl osed position Tn which It 1S orien
sulsdeanet alfoF sxpepieorinakl ¢isimehsheri. nTee ergagepeat outlet

W thet-Berfiswed sl o¥EL:vea in a recess 267 in the lower part

20 255 where i; is seated. The inlet piercer 253 and/or the
out;et piercer 254 may be made of a metal, such as stainless
steel, or from a Plastics material. Advantageously, the use
of plastic cutting elements is enabled by use of a laminate
5 which is able to be punctured and cut by a non-metallic

25 material. .Consequently, the piercers 253, 254 can.be made
‘less sharp which lowers the risk of injury to the consumer.
In addition, plastic piercing elements are nbt proné to’
rust. Preferably, the inlet piercer 253 and the outlet
piercer 24 are formed as a single, integral unit which is

30 removable from the lower part 255.



part 255 and cartridge nmount 257. The upper part 256

is noved fromthe open to the closed positions by
op#Moed4na4s8s  t he cl anping | ever. To cl ose t heckiEpR64/000287
part 256 a user takes hold of the clanmping | ever by

the U-shaped arm 281 and pulls 10 downwards. .
Consequently, the upper part 286 rotates which first
brings the rim311 of the viewi ng wi ndow 312 into

contact with the flange 35 of the beverage cartridge 1
in the cartridge nount 257 and the w ndow 312 itself
into contasd, Witeh upper chasedsE0pE 1tfllqd)fca&rh91@§étrfdlage 251

5 rotation of t 256 rot at es
Lhe DREARHES Sl B ae el iR, b T acRE gted
comteatical in ¢me:dmw'ds tiparter256al I%Htsmemnrﬂﬁamigﬁiﬁeoﬁs to
th 281 the U-sh d.arm 281 t
& lé'l ?g?g‘l ve tlﬁgaHS%S it_is,or pgﬁ& rra(ﬂxéially

rothte upper part
partordBent @byt tamﬂg inn 1nherdngalgeme:mda evish?28¥e 201044 1beer

b 259 of _the | quer
pa%?ar fggg %EQG%%Q%% sur ugictegggS I TRE BV Y He® S
bogeved 25O  tiRucpry thishd adbsed qoesidfionst Ay i sperahéon of
ress enddle cart e
corba Qi 5 ATV B3I YL ERE 0E TN c
vi dwdildgofi Wd%wlsmmg l@m-’d by5thxiddhaped| atm\asit entihpulls
161 I&in@br8ody 3H2eghehbfy uQ@l%r ngééeltnéja%QGalsﬁ &)ﬁ:test D8ich

bi as of the wave spring.
t alidrgp BFings dbgneds i*hltqfe tbev‘ex%\rg@gcapndo‘dgbw inand

bevemaae: PiaRaael 8Ma I'Hsn%fagﬁie Wr% ngtflrhegg in
al’munt of - conpr essi ve orce agp i ed he cartri ge

s Saspraseridgsnimruah et epcabhe wmﬁgvev 3TReltseiipiingo

forcﬁﬁ‘ltaf:t téie-h Rehanbsaq a:%f’"igeéfittﬁg BYrthesgcti oréoﬂlenued
ve Spr‘far‘;g1 WD 2004/ 064585 PCT/ GB2004/ 000287

léengrl?%gl%n & CnYPBrEsRifte 2GR THAES CRPAGRPR Part_ 256
betangena#36 dgenchoBBON2 5 Praefwer bty ddi ak@r Gech Sche lower
oPRgti e 200N & LoLse hess tan abaul 90N decs,,
thmheaﬁomammrtneaels to fotpkastéatfiziel ubeté dgier part
CO"B%%”SH&%QJ ltoulgrci@%%{iﬁi&%er%Su&l{AgnQn the hook members 287

20 of the upper.part 256 engaging the bosses 259 of the lower

part 255 with the cam surface 288 riding over the bosses
259. During this last stage of rotation the cartridge 1 is
compressed between the cartridge mount 257 and the viewing
window 312. As a result, the viewing window 312 is moved

25 axially relative to the circular body 310 of the upper part

256 against the bias of the wave spring. This movement

allows for a take up of tolerances in the beverage cartridge .
1 and b'e”verage preparation machine and ensures that the

amount of compressive force applied to the cartridge is kept

30 within an acceptable range. The clamping force of the

mechanism as moderated by the action of the wave spring



closure of the cartridge head the lam nate 5 of the
cartridge 1 is tensioned as it is brought into contact

wi t WO 200486458fdge 254a surroundi ng the outlet pigiidH2004/000287
254 which causes the lamnate 5 to flex out of plane

as the distal end 1,0 of the outer tube 42 of the
cylindrical funnel is noved upwardly by 0.5mm

relative to the flange 35. This novenent al so ensures

that the great majority of the conpressive force
applied to the cartridge acts through the central o
r egiHRUBES theE IeFPLRY depesBurhr ougthe lverkoidsdexdr bagween 130

- inn%hd158a¢ﬂbQ&e%er$ﬁh}iyﬁe058§gg:ﬂ?%%%%8$}$43%1y3g08§. A

cartridge 1 is thus clanmped around ange
meatST6F 1978 HhAr3aRowT 18N deeewaty Pmowiidey B 2dagdate

firskylclamed hekvean 4harelosgd, t 13 t
cartg%gge and _t he out'ergttube 42 o atg’ﬁgti%sr}écyr lﬁgg eFOS

by BoAthET AitlTenet VikewcAgPaneRivcf1 2hanehritidge2D. During

| edgtodiida ofThasecst AMicBINL A 0% NehPafEE LN ALl Ure
ridge 1 during pressurisation and also

of the cart ess| _
ensﬁ?ﬁtfﬁg‘ie %t RE FERECTRENBEr 1B hdrouskt IrdebepnRacy evith

f ul kye sbederd 25nel abiMfunkingnenansitier pibkddiusshhat;cn
allcggégrrkl gass%gema¥s and apertures renain at _
t hePFUFRT entfed 228 4 SrenSPohieR VBT @fr PA®RS rsethal distal end

10r esS uthes atutem. thbe i IPAGIENSRY Ehall A ERE S3hdIC: dr ALg

bet n_the.firs an econd pivot _points 283, 285 of

t hewﬁ‘saztéllydéc’é’ ﬁo%%r_requl‘.’e ARC dEiF BéaBeRr? S -n Thi gurevement
41,aispt¢n§quentpmsiﬂﬁ§ogréhe md{?ﬁidypbﬂOﬁhd3Qbﬁ§§e3§¥¥e
are t t ide _of the datum 30 |ine nearest _
hetpfel hilaa' b6 AlORA{ Al SR L ir i Thgpcentral

r eat®@son e thesearpdsigei bnthidigght hhe dl it Weaphdt Snner
1286,0f M0 32094/ PH45E 004/ 000287 = 52 the .
cIaﬁPing.ﬁever ggigg?ﬁggT Jémbggﬁn$??ﬁﬁ§ 6i hi hy.thus

t heCl3TRest azrynd eend1phgot3 pdivhieaf83of 28 romt EL of the

Oppﬁﬁéﬁfhgﬁngdoﬁf3ﬂﬁ7%nhi9?&mf§“eigﬁﬁkef$§gué:%etgéx osed to

| ower part 255. Consequently, the S ape& arm 281 P

' snhhLt FPGUGRTEF1daR 419 §he Qutsrabhbe pifsicti bhet tuser

secoatbeat abbe pOSEddtoRitHhehSRARWIng window 312 and the

20 ledge 254aﬂ These clamping forces hélp prevent failure of
the cartridge 1 during pressurisatidn'and also ensure that
the inner member 3 and outer member 2 are fully seated
relative to one another and thus that all internal |
passageways and apertures remain at their intended

25 dimensions even during intérnal pressurisatibn.

An imaginary datum line can be drawn between the first
and second pivot points 283, 285 of the cartridge holder |
251. As can be seen in Figure 41, in thelopen position the

- third pivot points 286 are located on the side of the détum

30 1line nearest the fixed lower part 255. As the upper part 256

reaches the closed position, the third pivot points 286 of



through action is accomodat ed by shortening of the
over- centre arns 282 and consequential conpression of

t hewonaRjokdsgnt sl eeves 282c. Once the third pip\é‘%’cnzoo«smooim
points 286 are past the inmaginary datumline then :

recovery of the resilient 10 sl eeves 282c a¢ts to

continue the notion of the thigg pivot points 286
~away fromthe imagi nary datumline. The cl anping

| ever thus has a bi-stable operation in that the |ever

is stable in the open or closed positions but '

U!"Sttﬁgl @lé’tﬁpfr@e_lépgf %aé@%ﬂr&@@:téﬂé gapLilQ{olt'rﬁeOijgtxslirgg he -
lie on the inaginary "15 datumTine jorni ng]t e oSt
andfé@ébn%P?ﬂ%ﬁ@Pnéo@¥NQ¥ 293nts 2R, TBESto thie opposite side

snapst BROUGMACELLMA: (HBnCLATTE DR FYGL JUQVLAES 8
positive closure nmechani smwhich 1 eads to efinite -
cl o§QP8eARMGY - whbe &f reHapedhartifdl ‘shapesiofoughe from a

o afRirBE. stHNQF pSsiid teNa LhE AR LML %&%lf:%hi.o eg‘;snap.

the U 20 shaped arm 281 and second arns forces
 hookPRenpRACtiop71s jaqAopmpAebed yaghatkenisa loft hbe over-

bos gefit26% rmisn 288 dshd i QMeekiEnt 3 |cioﬁlﬁl-e§éhi%%\/%§ efieC
provi de. a resistance to re-opening 'of the upper part

256 TSPRbEY MLAPKET 450 ce PROC riduthénd i vesnpPénts 136 are
sl epues P aAmagihie) et L ondOMRN2D bbb Nidrd AL VALsi1 ient
Qﬁlg;s 2%§éﬁ%%k into line with the datum '|ine joining
The tFFEY sBEUhd DicPBE1PYE it pgsion®s the third pivet
Advant sige @S pwafy hrdmtteeedgagRmyt a8fuh N8 R00KThe clamping
nen? 53r%§£m %nd th bos gs 259. prevents separation
of Ee upper and 2 I'owe aé Pt TR FAERAF theateerr is
of shabld dmpithg émareror amoéfétg Spd'stitb‘l&ﬁf Wutl RnBEEBEAtdNG he
opeR;j h ridge. _head WD 2004/ 064585 , _
PCT, %yﬁe&og%?{ﬁff PLEoGRY %88? atiSPWhBR rRginazy
1Gar grb @ e ingadoPBing $hesbfsttand setan@rmialot points 283,
presgeri | 0Ppe T, ] t.he cartridge ..
- recogni _t?%ltr? nggﬁsg}%é’g%?lggé%oéﬁtl%% Fherlits PRSI §ET
r ecBERV S5t BePPyHeivisf cheverageechapaen rvldgh letBattdas

beeget fisieft edoaitk ta2tadhUshe NG, 95 PPé ﬁfbingﬁeéé‘%éé’é‘a«if the
parc antlpeirnsé_ %23&5'0' sl rl“golt%l:ilu? atﬁeyglngg—tl?rouo hI mstr:] i £ -
; gh action of the U

20 shaped arm 281 and second arms 284 forces the hook members
287 firmly into engagement with the bosses 259. 1In
addition, the resilient sleeves 282c provide a resistance to
re-opening of the upper part 256 since a minimum force is
required to compress the sleeves 282c sufficiently to move

25 the third pivot points 286 back into line with the datum
line join;L_ng the first and second pivot points 283, 285.
Advantageéusly, the interengagement of the hook members 287
and the bosses 259 prevents separation of the upper and

lower parts other than by rotation of the clamping lever.

30 This is useful in preventing opening of the cartridge head



rtridge recognition neans 252 conprises an

ggfiggl ba?code rgader whi ch reads a printed barcode |

320VPrU¥P@es on the lamnate 5 of the beveragergeaoyoooasr
. cartridge 1 as shown in 10 Figure 45. The barcode 320
is formed froma plurality of bars of contrasting

colour. Preferably the bars ar® black on a white

background. to maxinise the contrast.  The barcode 320

is-not required to conformto a published standard but

a standard fornmat for barcodes, such as EAN-13, UPC A,

or 130 |HHdrpeareR i onl wEemByhdeanseitigeThRadPbb6als subject

[ LEDs 321 to
bar €60t deRAHer pr S §EFPNe Of nore
illum nate theprbar code g%rg a focusing lens 322 to.

acqui re % PHRRsoof the trrtoudge recahargencoehedss is

devi WDy p ' an _.electrical signal
opr osantat o eripel200 1% BRaE T 0Ps pparverase

gi r%ﬁﬁttrﬂ;igﬁo} thed bEBsbeen m@rté'tﬂlearsip&@eaﬂﬁluéheqne or more:

' : barcode _reader is . _
I A r :
8 05 e t B Lt Prbodiment

r ef 1t £2F R 195 e COBPéRi eh aneREBS2 B2 b otmprasé s cals Siptg cal

| ensarsdidehrésddiotyhk egat- s |anp}b§téd3%'£ﬁ8§£t%%05 ?Pfé“’éﬂad on
Sct‘ﬁrra c.arrangenents are shown in rgar '

44b; eT&SmiL%E' Rft thebevsmser seartmidaeper sairsh®@bin
10hiRigurs the SREEbAESEISSINELDALANC 320 QL LhS o
beyg ragefcartridge 1. In use the electrical Sign o
produced- af & dEE54BE T VgnBrefrmsddysthy sufe wareebaack on

5l barkgirounar €6 thax@mi Be QNtLak -REOCessok.. Th
Lhe ihepel tamidro cogni se \xhet her the Fead 0 etﬁ)grcoge 320

sof vvggg £an, .30 re e e r at o
b cont Arnad RrTgHer™ Fhe? Rabdeghed et andardebut a
r Zé@gngem Earmabefonfbdidre shehire aaNeMi 2044164585

2 54 error ssage is presented to -
15{3%5%%2%%%99' ?Zt%ema ERi H8°d2(0PS sphiheat darsodeareader

t hEOHRF £2fe oNBeot oneXaTEEDES3 2b | ieludseatda Reyaragse

[ [ a, beverage using a nuanual
rone bt orseueind PARNSE%BNIERATE HEL ey off &0 barcode,

i n€l GRRETS, ceupted d%@né@@) fa3 deteptodig-itRether a
cakl etehgirals s@éﬁ§?@éﬂr‘%stah€ative of the acquired image and

20 support circuitry for the LEDs and CCD. The space in the
lower part for accommodating the.barcode reader is limited.
A mirror or mirrors 324 may be used to reflect the light
from the LEDs 321 to a focussing lens which is not located
in the lower part 255. Schematic arrangements are shown in

25 Figures 44a and 44b. The lower part 255 comprises an
aperture 326 which is the same size as the barcode 320 on
the beverage cartridge 1. In use the electrical signals
produced are decoded by signal processing software and the
results forwarded to the control pProcessor. The software can

30 recognise whether the read of the barcode contained errors.

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



ri dge hol der 251. The cartridge head 250 al so

Fﬁgrudeg a |l ock sensor which detects whether the

© carWPRWdasdpssl der 251 is properly .10 cl osed. pCT,G32004,000287
Preferably the |ock sensor conprises a nmcro-swtch
which is triggered when the cartridge ho!der 251 is
closed and |ocked. Preferably>the cartridge sensor

‘and | ock sensor are connected in series such that the

"~ out put of both sensors nust be satisfactory, i.e. ]
cartridge present .and nechanism 15 | ocked, before the
‘opePARTPHJreBFete earpztrsembaﬁememe conetimdi ON 16f t hdGrachine.

ertion of bever age
car Cr o TAETEOE Nad DREIALORE Bseiainery bl o

an Bperidis mgveyeve dartwhilgh 1 he kewepenge d :be%w@@&ﬁsqng a

andms DV f f dge 1 fromthe machi ne.
Them%peraﬁkgﬁafkbee%%f%é# of the machine 201 is

det er mi M&¢ B3rsvidambeadndetidddol inthedeont kaktridge sensor

hi ne can be descri bed
i b R L R R e

nor?ﬁﬂqF}dQQ|§?1¢?Fz¥51part|cular State until an event

| occurs Meraﬁ’Qﬁlédéeh&@tﬁjo ét g?e§wn8|aslt: gg %eg}s%r

Tabl e shows a
%?@H &ﬁ %FE%??%t"@’setPﬁé BiatcestahdoStmlelerr ansi 14 Q:l’i:ﬁ;perly

t aration
e ceberkray b O USRI L) P

Tabl'e Z‘ EPat EiSRsTsEr WheR eheosRTEridad digd dvat 251 At elosed
- St @S ock 88'S FrieFeir @B Paie0 Ea§€P§@§e %E%fo Lﬁ Rk sgpsor
UMY G 20 155 e et e e
[Capr|u§esaﬁlSﬁ®bt0ﬂY,3ﬁ@§06artr1dge present and mechanism

15 locked, before the operating cycle can be commenced.

Operation of the machine 201 comprises insertioﬁ.of a
beverage cartridge ‘1 into the cartridge head 250, carrylng
out an operating cycle in which the beverage is dispensed
‘and removal of the cartridge 1 from the machine.
20 The operational behaviour of the machine 201 ig
determined by software embedded in the control processor.
Operatlon of the machine can be described in terms of
‘Statgs’, wherein the machine 201 will normally exist in a
particular State until an event occurs to change the State,
25 a step ca}led a State transition.
Table 4 shows a State Transition Table which
illustrates the States and State trans;tions for one

embodiment of the beverage preparation machine 201.



readp

od() ]

Open:

[Cartridge

Sensor

=CLR 2 WATER <

85 goto 2 Closed: Cartridge Low goto VA No READY
[ Cawa o0adgessSensor =0K 10 Acti on

goto 4 10m ns goto 9 readpod()] Open:
[Cartridge Sensor
N A Open:

Sensor

=NOK goto 3
N A Low goto NN A Got=® 5 BREW AUTO

I'f tineout SEESER20T4/000287

Car

tridge

[tenperature [Cartridge 10 controlled in Sensor

=CLR 3 READY TO

background] =CLR] goto 24 BREWIN N A Cpen: N A Low
goto No Water off PROGRESS [tenperature. [Cartridge
10 Tdkdw goto 6 AUTO controlled In Sensor goto [Run

Brew backgr ound]

=CLR] 10 State] goto 10 oto 7 5 BREW

N A Open: N A Low goto VA Goto 5 SUSPENDED
[ t enpé&tatet ur e [ Cdeinperstge 1Doakont r{@aktedhel N | ARG OT | Water | StartSto |
backyPEEHBIC"=CR] got o ]8erGor REABYSOTO N Avélpen) fidw Al p.
Low, goto N A [\ater BREW [t errpef(" %8[ Cidicptoti prate1 O
On]s {MANUAL controlled ip Sensor ¢ o backgr pund]
=CR -
1 | WATER > or =85 goto | Closed: N/A Low goto | N/A No
HEATING 2 [Cartridge 10 Action
Sensor=
-| readpod()]
Open: _
[Cartridge
Sensor
=CLR] '
‘2 | WATER < 85goto 2 Closed: Cartridge Low goto | N/A No
READY [Cartridge | Sensor=0K | 10 ' Action
If timeout Sensor= | goto 4 ' :
10mins goto 9 readpod()]
Open: Cartridge
[Cartridge | Sensor
Sensor =NOK goto 3
: =CLR] ' :
3 | READYTO N/A Open: N/A Low goto | N/A Goto 5
BREW AUTO {temperature [Cartridge 10
controlled in | Sensor
background] =CLR]
goto 2
4 | BREWIN N/A Open: N/A Low goto | No Water off
PROGRESS [temperature. | [Cartridge 10 flow | goto6
AUTO controlled in Sensor “goto
[Run Brew background) =CLR] 10
State} goto 10
oto 7
5 | BREW N/A | Open: N/A Low goto | N/A Goto 5
SUSPENDED | ftemperature [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




goto 2 WO 2004/ 064585 PCT/ GB2004/ 000287 56 7 BREWIN

N A Open: N A Low goto No Rel ease PROGRESS

[ t evpeoavassss [ Cartridge 10 flow d goto 7 I\/IA\NI,J(‘xy,,GB2004,000287
controlled In Sensor goto background] =CLR] 10 goto

10 8 PURGE N A Open: NA No action NNA No [Water off;

air [tenperature [Cartridge Actéon on, tinmeout n
-controlled in Sensor sec then goto background] =CLR]

9] goto 10 9 BREWDONE N A Open goto NA Low goto N A
Goto 9 Jair purge] [tenperature 2 10 [Cartridge -

cor?trl;ﬂﬂadmi n sor =ClfpeRaCKpRAUNA]  [IlowGbtFENEL Release
10s OtRRGEREFSSTAMDBA athleA | (RaindgeN| A Low goti0 N/ A|@ow 0 [kigoto7
[ Heat |YANHAL] [ Ch 'fq” B ]Feswnsof =CLR] | goto ] goto
Cllosed: [Cartr %aé nQ goB  read od 11 ERROR|NPA
NIANANANANA Povvc—:rg P/onrequiredto ¢l ear

12 8/\ATRIRGEONV LoJW/gOoT 0 Open: N/A No action | N/A | No
[Water off; air ftemperature [Cartridge -Action
on, timeout n controlled in Sensor
sec then goto | background] =CLR]

9] goto 10 _

9 | BREWDONE | N/A Open goto | N/A Lowgoto [ NNA - | Goto 9
[air purge) [temperature 2 10
[Cartridge controlled in i '

_.|-Sensor =CLR] | background]
-} if timeout 10s

goto 2 :
10 | STANDBY N/A Open: ‘N/A Lowgoto | NJA | 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
"1 12 | WATER LOW Low goto
' 10

The following example 111ustrates an operating cycle to
exempllfy the use of the State Transitions by the control
processor.

5 | 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 processor is in State 1. The water heater 225 is

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



10 The follow ng exanple illustrates an operating
cycle to exenplify the use of the State Transitions by

t hewoawbhabss processor.. 5 It is assunmed that PtCI?‘%BZOO4/000287
machine 201 is initially swtched off and wth no
cartridge 1 inserted in the cartridge head 250. \Wen
the machine 201 is switched onsthe control processor-
isin State 1. The water heater 225 is switched on.

Once the tenperature reaches 85 C the control WO

2004/ 064585 PCT/ GB2004/ 000287 57 processor transits

t0 Pratesdor IthrankioByrd idmtdusi N Seabgy les L d%xﬁflﬁ State 1
cartrigdge holder 251 is closed the | ock” sensor wi ]
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where ] e|i ns in readi ness -state _unti e _
cartri gtelrﬁﬁgl é%rlﬁﬁla}cs? FBopEh G EE 1RRT AP ISETESE helf no
controtrisigsc dsspreséntargiet sobank tp@oSéaéhﬁr 3:ra|nfsi.&s to State -
r&rj i in State, 2 then the cqontro )
%Sotgeglg%% tlr%a%élﬁfs;gg% o”gtaafr e T HINE SSSF%t%% j $he cartridge
. conmtirie@53ut snnedpeiddy at Dulniaig pStiat eshel damtPol lpréd@ssor

wat ggaﬁ&!'gge&,gggrgoisscaq:%ntz(o{(kead ciarlltyf ga.ck round to

St in st
remain Within the requiréd tolerance rangs éF SEfat in State .

desfrefPt tdfperRtIrle REocsesoh\raheibpet@titanal 4 and
par 8pBtfionsS ek @amﬁé}%edbg{lﬁ@rﬁjaeti%g%ﬁggeﬁg%/i%:?a%%atgg 409

cartridge 1. Once the discharge 1 Spen _
Conplet B SAn TIPS RIYE L8 eonrroiées im 96 Segkersund to

Onceetdion RiiEhPhir e i1%2@OFRE fAG rhiee ORSIAL I39 tHYCiEired
Is completed and the nacglne enters to standby node in

St at & PG U, SHRT Yo bR ARFHRE IgRE RIS ECHPsSethdly the
t hebpragies sor the beverage cartridge 1. Once the discharge

stage of dispense is completed an air purge is commenced in

20 State 8. Once the air purge is compléted the operating cycle
is completed and the machine enters to standby mode in State
io.-If,-during operation, an error occurs then the processor
transits to State 11. If a low water level is detected then
the processor transits to State 12.

25 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 cartridgé mount 257
received within the recess 290 such that the hHandle 24 of
the cartridge is located in the irregularity 291. The

30 optical or magnetic barcode 320 of the cartridge 1 is

orientated directly above the aperture 326 in the cartridge



transits to State 11. If a low water |evel is detected
then the processor transits to State 12. 25 To insert

t hwaaosekstge 1 the cartridge holder 251 is  pRERgHLSR0287
descri bed above to expose the cartridge nount 257.

The cartridge 1 is then placed on the cartridge nount

257 received within the recess8 290 such that the

handl e 24 of the cartridge is |located in the
irregularity 291. The 30 optical or magnetic barcode

320 of the cartridge 1 is orientated directly above
t-hemaypetr tak7%e 3B6 ¢carthidgeandIdetgesVOi 200645854 b

PCT/ 04/ 00Q28.7 8 mpunt. 257. The cartridge hol der
2510V EETRAT CPoCht ThBoBar b Ve 261 Serct tearibRe) dviing
as déssurdratheabnier dadr boglet|mistcers hes3 nloeh gmérce the
out . pl.er ger 53, 254 .pierce the lamnate 5 of the
_car{l %ﬁldrgaleteelgt 8§f%1??nctaﬁgr&§?? r g‘é’e PRFet"S Cpgtrafge inlet
Gut 12t @ ousdetdeszy.i bad abowre Heldeabard natee 1ameHite BY cut
t he t. RLerc 4 s, fol up into . the annul us
surkr)g-utgnﬂl ng £ E(Ee % es%c%al{r 8,24 sjp%%t%qgg. et a gg@da’iuﬂ'élus
- car suryymdiobgdehe 25bchrrgs sgmmtcast rwisge cloasequolke t he
T : a ' mount 257 and t he _upper . _
parr e R AR e K R a i kiR e i 3
of Pelevesay thedgertiridge houmy 257 shd theghtpreeapast 256 and

| 18Uf b G chBt §0Lddw ] ta e oressures_ .
devel oped 5uglﬁg‘{ﬁ% 3tége¥\fé% |h§‘n-lge @g& 'I(Le{] otggnﬁ%ﬁ'éﬁlc}gﬁel to
opef M g fdyéfetight eontupkrsuwdferaens inthgritar té stiohstand

but ¢1g6 4bsulds Tha ARpEAt il iSes. Lie
st eps of cz}ltrrisdge' rgcognl{%%eggdcﬁﬁgdi@c%ﬁg%
cycle. G& CPIURRES EE6gAPET VLTSS cpet ¢ orre dobpulbe operates

opttigalstag@y bEbslGm8a084H t i on means 252 as descri bed
1gbove a %um' n that the outputs fromthe cartridge

Sensor ang PBg’kats‘é’r‘-i’sﬁP’C]zﬁ HPTLEEP sERR (Peps Ghceantrddge
barcongn32ohasndete  decaiade boc1oper ati onal o

-~ paraneters, of .the machine 201 are_adjusted by the _
contr ol %Sgggég%eoﬁec?ﬁﬁlﬁ%%ﬁgr aarE%{'eéi iy thenpoptical

cartridge recognition means 252 as described above'assuming
that the outputs from the cartridge sensor and lock sensor
20 are satisfactory. Once the barcode 320 has been decoded the
operaFional'parameters of the machine 201 are adjusted by
the ‘control proceséor. The discharge cycle is then
automaticaily'commenced.
The discharge cycle has four main stages, not all of
25 which are used for all beverage types:
(1)  Pre-wet |
(ii)  Pause
(1ii) - Brew/Mixing
(iv) Purge
30 In the pre-wet stage the cartridge 1 is charged with

water from the water storage tank 220‘by means of the water



automatically conmenced. The di scharge cycle has four
mai n stages, not all of 25 which are used for all:

be odssgges: (i) Pre-wet (ii) Pause (i ||), T/GE2004/000287
Brm?ﬂggi nsgeg (iv) Purge 30 In the pre-wet stagce FRE _
cartrirdge 1 is charged with water fromthé water

storage tank 220 by means of the water WO 2004/ 064585
PCT/ GB2004/ 000287 59 punp 230. The charging wth

wat-er causes the beverage ingredients 200 in t he
filtration chanber 130 to be wetted. The chargl ng may_

t akpupp a3 atrha ¢ fb@g\hr@g@e fcagP '{,HJ evera &
"slow' flow rate of 2 [mn. The s ar
r at 8PP 4P ar 15 t&”see\fait?%ﬁfl%mpm?eswoc@nthe nietged.

Vi sthaschdriiiing heyeraae pl 88k est eNtgWher 8 38 e of coo
| ngrg;;l csents glgqus%{e sornléJ di lution bgfore t eyaa‘raeoabﬁ
m

Puiffed afla¥hifdeur cabe wfe 3RBom fmire. The sbdwne

<5f whsBying Rjaget €6l partectibersandddrdgesdy i S, g%?k&gé%d to
ensyre that 10 water- or beverage does  not

t he“ AT Hdge Vo EEP R lﬂzddaﬁ*ferrgag@hnggsqcag@tsTmemm
st apegrddiens st hbeqbeneisage dilﬂﬂi$neﬂg§ofgxkﬂé9 aégagbléjto be

th elnetddurnt re-wet stage for a
prgﬁx\@er&m neJ g eordv;]’ ‘?‘?n& “E&"tal"ret hEsrv@lnse t o gragied
15 Sopddteg shagetsharcarkﬁmxgé t1o 1lsnggga§@ea ke ¥hehik Whac

£s fromthe b vera e i ngredi ents 200
1bh St [AChENL ERed O A5, #b iy sratidoe outlet

Pr el%\ktdurnggahhlls ssatalgeng are part| cuI ar Idy uscagdwhere
cof feo. 30 Pt R BN i Tt B Eevaor Tegepteua 200 to
t hrrah qnhéhec\ae;ttem dggedted durdey the predwee béwge for a
?:Vﬁ&ﬁQeE‘FnQHéé I‘lggvg£ qgﬁn nggegf'n eS p%(e)owe;rpfng and
ngﬁg%grgtgges are known to increase the yield of the
extractibles from the beverage ingredients 200 and to
iﬁprove'the end flavour of the beverage. Pre-wetting and
soaking are partiéularly used where the beverage ingredients
are roast and ground coffee.
20 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
25 water tank 220 to the caftridge head 250. Watéf enters thé
lower part 255 of the cartridge holder 251 thrqugh 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.thé-_
30 beverage from the beverage cartfidge 1 is as described above

with reference to the versions of the beverage cartridge 1.



determined .by the control processor which sends
instructions to the water heater 225 to heat the

watwas 20006589860 from the 25 water tank 220 to th be /Ggéog‘t/ooozm
cartridge head 250. Water enters the |ower par S

of the cartridge holder 251 through the condU|; 262
"via the inlet valve and the ingget piercer 253 into
the inlet chanber 126 of the beverage cartridge 1.

. Brewing and/or mixing and subsequent dispensing of
the 30 beverage fromthe beverage cartrldge lis as

descri beidleaEQir/epux\@et GOV\%{'S%%Z%SISZE%%&% Eggﬁi‘%’o&f@

bevera e.cartri
‘gﬁ bﬁr@%"%&ﬁﬁr PE@RA¥Fd o) Gwﬂhlg'leofanﬁr &bs ub¢wmRge

al rcafd’!mal!gghlti& dieveeagRaPrLnanalb ey B igh nggecli gé%d :

b tridge 1 to_ensure that all beve

J!E%%@Et&eaﬁ OV R £ ReCHPRFEDAERY ST chepane baglyarfasher

dl Shersiag . anied har pubgy eddde nothBomthdndRlUiGfed 988 Plon -
CONUENCE .| \% HD 7 cessation of the brew m xi'ng

. stage to8F19 f?’t&‘r ¥ﬁ8 WiF o9 5Fa98ftQ e lpwuEaTt bhe Imsdority

theof [he patid t'Eh|cseatemtﬂoa;npagmacqeﬁtsagggvgﬂg(ead n '

i nt | Sur e, on, comencenrent of the air purge.
@J&e Pafs GHafSt tBnt A RERTAHTSy o8t 6p&mepeement of
rractmm@er‘.@llrsig/ operating-the start/stop button 241.

th fal cvcl e has been conpl eted the
Ao BB Qe G S o Ry e PR QPE hiche machine

caritl dyeortritdag 264 atadrwaawpklbxyttrcemwng andh |
di | f t.ernatively, e
mchi ne 351 by BeTaE 5 HAE peh e spBRatFed the
ej EXSyACHeEsRavesnther carimivigrgl tine Omﬁh?ld ﬂlj]@zcalrtr_?_ﬁge _
t n t ol der
ol oy erlnAREILTY =ohBvilh id M shaahrn oD
LAnFAArF Py S L e AR BLYSAN C élhleymb@tlmaeﬁ 010mandod 2rovided

seadn#san AGdpiaeler abddsiocs0 mkendt: SEFRRd §e|58\;1r[go ¥’k

-and,_ground coffee, between 5 and 120 secon
pr ecfag];gfﬂl%e PR bbb 0 s CPBRING deoFarbridee Huldeensl.

5. and 1IR® &Adeadg, timéﬁ(ﬂb&bbyvéihéé% %glng the machine 201
and cartridges 1 are typically between 10 and 120 seconds,
20 preferably.BO to 40 seconds for roast and ground coffee,
betwe?nls and 120 seconds, preferably 10 to 20 seconds for
chocolate and between 5 and 120 seconds, preferably 10 to 20
seconds for milk.
The machine 201 may also advantageously comprise a
25 memory in operative communication with the control processor
that stores information on the type of beverage dispensed by
a user. The operatlng cycle of the machine 201 may then be
adjusted for the next cartridge 1. This is especially
advantageous where two or more beverage cartridges 1 are
30 used sequentially to form a beverage. For example a coffee

cartridge may be dispensed followed by a milk cartridge to



seconds for mlk. The machi ne 201 may al so
advant ageously conprise a 25 nenory in operative
COWHH n wth the control processor that stores:
|nforn%??g%9 on the type of beverage di spensebCH{jB204000287
user. The operating cycle of the machine 201 may then

be adjusted. for the next ca%%ridge 1. This is
especi al | y advant ageous where two or nore beverage
cartridges 1 are 30 used sequentially to forma

bever age. For exanple a coffee cartridge may be

di spensed f ol |l owed a mlk artrld
2035?86%5’??%?%6%2&% FFG8828% t%”f‘af%?’ﬁéy }ﬁ?@é’lﬁlﬁe
bé\zara:gedgewdoaﬂﬂabemme;d dothoead alyea aalkrélgeiagyl €b

| owed | k.cartridge to roduce a
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t he beverage. Many conbi nation car
10poksi Biwremr@doper atdinyepaf boeteats &9 \hﬁbdserbe:hebvlegn@e of
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used to allow t he machi ne I ct
bePefatRla REL Oasr%twepawmtmtasmm@lmﬁ dqbsrpenseto the

Foskexpelirsbh. a 1-1'§@ddl@i&qomﬂ'@ﬂltemﬂrgrwsbeoﬂged to

bevinge tygﬁﬁthen t he machi he can instruct the wa
hedter” t'S BAEFA 2124 &ECoPPTIRAAT 't EhpeFWPeIaE bewerm that

15beweusge wiypenekt MEAVWESEd i Fer{ded BB élxan&)l'eowlf a user.
r re bheyvera aration systemfo
P S%éc'él ominan ‘i grlr[a( %ne everade type then the machine can
instruct the water heater to remain at the optimum

temperature for that beverage type.
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automatically preparing a range of beverage types from

a range of beverage cartridges, the systen1conpr|3|ngLLOYDVWSE

a beverage preparation machine (201); and a plurality
of beverage cartridges (1), each beverage cartridge
cont ai ning one or nore beverage ingredients (200)
associated with a specific beverage 10 type, wherein
t he beverage preparation sy%ten1 conprises: a. neans
for receiving one of said urality of beverage
cartridges in said beverage preparation nmachine and
means for supplying, in use, to said 15 beverage
cartridge an aqueous nedium at a pressure of |ees

‘GY8aRMS2 bar to produce a beverage fromthe one or nore

beverage ingredi ents contained therein; b. a reader

252) in said e 2R 4 5R0g ' f or
fut ohat eI A R P EPEr R R Fn e %’3 w1 tten on

Sai abbvesbie 100t PFFEBEIRE. & FecEes SEGeTEERS (gPos £rom

Cr ealy PAnge SPEHehleeabe cvdng idzed, e thasegsomm saimgprdedng
d. nmeans for autommati cal

yst t ature of
25 sai d aquol§ HEtHURG eag%ngsﬂg\ %’%&dggg?? or to
supply of sand acpbous itydpnbeversae rarsragees (1), each

cartri d%%er% CUEL P aglP e hindhs | 636 loxs QR eObe et size

pl ural i P bever age cartrldges or qﬁtlonallg beyarage
dependa’-\fﬂgreﬁ@eéﬁsb lagEspEhaten sHuRi of =3
t he bevgpnge wnardiAMINDESvEHEEE ptemr.w:sa SV@tem
2004/064585 ;RPCI/, GB2004/ 000287 63 f. a user i nterface

240 for |n|t|at|n an operatin
( ) means for ;%ceivigg one é% gaid plurality of

beverage cartridges in said beverage preparation
mach;ne and means for supplying, in use, to said
-beverage cartridge an agqueous medium at a pressure
of less than 2 bar to produce a beverage from the
one or more beverage ingredients contained
therein;

b. a reader (252) in said beverage preparation
machine for automatically interpreting a code
(320) written on said beveragé cartridge;

c. processing means for creatlng a spec;flc brewing
cyc¢le based on aald d;ae, _

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

e. eductor means in at least some of said plurality
of béverage cartridges for optionally, dependant
on beverage type, producing foaming of the

beverage; and

AMENDED SHEET



cycle; -wherein the beverage preparati on system can LLOYD WISE

produce a range of beverage types including at 5"

| ematzoodssassnot |imted to, filtered coffee, per/GB2004/000287

cappucci no, tea, chocolate and frothed mlk, and '
vherein operation of the user interface is _ _

i ndependent of.the beverage t§pe being di spensed. 10

2. A low pressure beverage preparation system as

clainmed. in claim1l wherein the range of beverage..

types includes coffee, tea, chocolate, mlk, soup and
fruit jui ees usdr fhied\Fapeessin)e foeyvehgamyingpanabparating
systemas claiged 15 in any preceding claimwherein

t he beveragé:yﬁggbarati on - machi ne (201) further

conpri ses neadkselinrthiribgvagadgdeordpavet ige Sartiem dge

af ter dispensi Eg of the. be grage. 4. A | owr%tle sure . -

bever age pr &PEFREF oh *EEeRT a8 T 4R BYPHD T ERy ™S
sprecedi ng cllaiagtf usttheotcdinpt tesi g, mEabsefanty coffee,
controlling the flow rate of, aguequs dium.into.the
cartridge. é:.apRuF%\l/vnorjr eS8ur %h%cgo\%éar aeggrqgrée]boarprhé% bnﬁm’ and
"system as clwheredn Sferamienyoprideedisry thtsufaicer tiker.
conprising n ' n N e o _
aqueous rredimgi%gggf@%%tr% .%%8 ﬂt)%\é&ca rt}:}’ﬁ%éﬂ@g@ glfgt\?vnsed’
"~ pressure beverage preparation systemas claimed 30 in -

ny pre e
I B T e s o S Sy
| ow pr esB Ut ipedevhereisy &par vangm ofy bevarage dyamesedncludes

in any precedi Rgacl AdaciheEei B Qe QupMRAE @hikN8uices..
beverage ingredients is dairy-based. E 8. Alow
pressure beverage preparation systemas clained in

any  pr egeth Hrekalibt MiRleehle ! Pt BhMEYs S @sb@1laimed
15 in any preceding claim wherein the beverage preparation
machine (201) further comprises means for'purging-the

beverage cartridge after dispensing of the beverage.

4. A low pressure beverage preparation system as claimed
20 in any preceding claim further comprising means for

'controlling the flow rate of aquéous medium into the

- cartridge.
5. A low pressure beverage preparation system as claimed
.25 in any preceding claim further comprising means for

- controlling the volume of aqueous medium delivered to

the cartridge.

6. A low pressure beverage preparation system as claimed
30 in any preceding claim wherein one or more of the

beverage ingredients is a liquid.
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used with one or nore cartridges conprising one or
nore non-beverage ingredients, for preparation of
10 beverage products, such as sauces and desserts.
A | ow pressure beverage preparation system conpri sing

.a beverage preparation machine (201) and a plurality
of beverage cartridges (1) ¢gseach beverage cartridge

15 contai ning one or nore beverage ingredients (200),
wherei n the beverage preparati on machi ne conpri ses
processing neans and a nenory for storing information

. about the beverage cartridges dispensed by the

beverage preparation nachine, wherein one or nore,
openatlidig RRsparanbeeesagk prepBTatiayeSYF et | ohaimed
machi ne durin di sp Lhg. of a.se d &068f the

car t¥ fJE dﬁr@%?gt"f’gb?gglvmm tw%errgﬁér gﬁgeotpgm%ﬁ ormation
st onesb-dreddha meprdignos ishdatiypebebed-first bever age
cartridge. 25 10. A, |ow pressure beverage preparation
systemas clainmed in claim9 wherein the nmenor

8 st Orzs1owfmrersTen bevorede [RESFEFAAgE FRGFER &Rt STaimed

cont ai ngd, -0 416500V €139% Galdrddidgehedypeancdapyalibe be -
beverage preparati on machi ne. AVENDED SHEgIn%LgKQ or more
W SEus@d awiiah ome GF FREss T SRy PFEpa 8P on

Syst 84} ASeve Al dingriecilatitng O fur ¢lraipara@inheprdi Rofie
menory stores informati on about t@g QL eh0k peverage

car t PRYEERIe PP/ IRPThS DS AGe "preparat i on

machi ne AMENDED ‘SHEET LLOYD WSE WO 2004/ 064585

AUESUIS- R rising a
! ] em _aS. C . n any pr ecedi n%r%lailtm oF
mherbeﬂathgergmgpgraq;qnlm$gm;gg (201) and a pl Y

beverage cartridges (1), each beverage cartridge
containing one or more beverage ingredients (200),
wharein the beverage preparation machine comprises
processing means and a memory for storing information
about the beverage cartridges dispensed by the beverage
preparation machine, wherein one or more operating
parameters of the beverage preparation machine during
dispensing of a second beverage cartridge are settab;e
with reference to information stored in the mewory on

the tvpe of a first beverage cartridge.

10. A low pressure beverage preparation system as claimed

in claim 9 wherein the memory stores information about
the beverage  ingredients contained in the beverage
cartridges dispensed by the beverage preparation

machine.

AMENDED SHEET
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bar code reader. 13. A |l ow pressure beverage
preparation systemas clainmed in any preceding ClainlLOYDvwsE
bei ng a donestic | ow pressure beverage preparation
system 14. A nethod of preparing at |east one of a
range of beverages conprising the steps of a.
inserting at | east one beverage cartridge (1)
contai ning one or-nore bevegage ingredients into a
| ow pressure beverage preparati on machi ne (201); b.
operating a user interface of said beverage
preparation nmachine to initiate an operating cycle;
11C- RPEERtE AL s alferlydokephraccodes{32en usi tlatmed
on sald beverage cartrldgp; d. cr atlng as %8&2%0
br el ngt 2R | % Fa P idh WarPeEsds; TR ™h §§'iyn8 an
aq ugﬁﬂ@:—:@%idtmeiﬂﬁw\%hé mdteevhafa@evee:agter cdgertdges
produce a beverage, erein the tenperature,. pre-wet, -
vol G?‘r’é?e?‘l-’%% ’?Yattg‘eaﬁ’a’”éefrragﬁu@—gpa £ E’é’ g"c%ﬁgéﬁg “medi um
I's set based on the code; f. for at |east sone of the
range of beverages, producing foam ng of the beverage
by providing eductor nmeans in the or at |east one
beverage cartridge; wherein the nmethod can produce a
range of beverage type using one or nore beverage
cartridges including at |east, but no'" limted to,
filtered coffee, cappuccino, tea, chocol ate and
frothed m Ik, and wherein operation of the user
interface is independent of the beverage type being
di spensed. LLOYD WSE WD 2004/ 064585
PCT/ GB2004/ 000287 66 15. A nethod of preparing-a
beverage conprising the steps of: a. inserting a
first beverage cartridge (1) :

AMENDED SHEET



cont ai ni ng one or nore beverage ingredients 5 (200) LLOYD WISE
'm)%(ﬁmpﬁé’ rage preparation machine (201); b.

operating sai d beverage preparation nachine ?QT/GBMSIQOOZS'
an aqueous nedi umthrough the first beverage

cartridge at a pressure of less than 2 bar to

di spense a first portion of said beverage 10 into a
receptacle; c. storing in a nmenory of said beverage-
preparation -machine information on the type of the

first Abjevera e cartgl dge; d. inserting a second

béver age Cartriegges( TVEH@QCBHF%WW%@@SGﬁmmseclalmed
‘bever age aﬂ}gmlceﬂtﬁg €20Q) whatoid hebevenage; . . optical
prepargfi |on chlﬁ v and e. operating the beverage
prepara T o IraéhrhgTt pass an aqueous nedi umt hrough
the second beverage cartri dge at a pressure of Iless
than 2 20, bar to di spense a second portion of said

béver age 1'ns SCRETT e%e‘ﬁ%@l‘eprml@noﬁeseemnm eclaimed
oper at im@papaaeeelss ofidifCoe bRy Y AHeBLEPAT AL AL ocre
machi nle‘plural ng_di spensi ng of the second bever dge

cartri d'ge *8PE BETPIFTHF5SYEF¥Rence to the information
stored in the menmory on the type of the first

beyer [ rlgl net hod as clalrredln claim

1% fu?z?ﬁ]e%%conpr g%ﬁ%ar’ﬁ’& Ay LRAGCt PBRAPL beveRRaRe of
cartrlbﬁgfesagesdcsxm‘mﬂghtﬁe stdps0bsNDOre portions of a
bever ag thn WD 2004/ 064585 PCT/ GB2004/ 000287
67 17 5 8E LPAThRe: ROYT AT PRrgEidpai (16

wher ei n cpcm:;almnng onenaor enceRebave P aRARNCESts into a

i ncl ude: opgrat ure of the aqueous medium
passed t[# (?uéh i‘l% Ve d§ePER T dg® machine (201);

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

C. operating a reader to detect a code (320) written on
-said beverage cartridge;

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

€. passing an aqueous medium through the beverage |
cartridge to produce a beverage, wherein the
temperature, pre-wet, volume, ?low rate and air purge

of the acu=ous medium is set based on the code;

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

of the beverage by providing eductor means in the or at least

one beverage cartridge;
wherein the-method_can produce a range of beverags type
using one or more beverage cartridges including at
least, but:not limited to, filtered coffee, cappuccino,
tLea, chocolate and frothed milk, and wherein operation
of the user interface is independent of the beverage

type being dispensed.
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II. the flowrate of the aqueous. nedium 111. the LLOYD WISE

presence or absence of a pre-wet stage; |V. the
presenmecss absence or an air-purge stage; \/PC'lt/é]ﬁz004/000287
pressure of the aqueous nmedium and/or VI. the total

vol une of aqueous nedi um di spensed. .
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15. A method of preparing a beverage comprising the steps
of : _ : .

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.
bass an aqueous medium through the first .
beverage cartridge at a pressure of less than 2
‘bar to dispense a first portion of said beverage
into a receptacle,

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

d.inserting a second beverage cartridge (1)
containing one or more beverage ingredients
(200) into the beverage preparation ﬁachine; and

e. operating the beverage preparation machine te
pass an aqueoue medium through the seeond

| beverage cartridge at a pressure of less than 2
bar to dispense a second portion of said
o beverage into the receptacle;

wherein one or more operating parameters of the

beverage preparation machine during diépensing of

the second beﬁerage cartridge are set with
,'reference to the informatien 8tored in. the memory

on the type of the first beverage cartridge.

~16. A method as claimed in claim 15 further comprising

using additional beverage cartridges to dispense three

or more portions of a beverage.
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17. A method as claimed in claim 15 or claim 16 wherein the .

one or more operating parameters include:

I.
II.
IIT.

Iv.

VI.

the temperature of the agqueous medium passed
through the beverage cartridge; _

the flow rate of the aqueous_ﬁedium; _
the presence or absence of a'pre—wet.stagé;
the presence or absence or an air-purge stage;
the pressure of the agueous mediﬁm; and/or

the total volume of aqueous medium dispensed.



