"; ope3ekh6TFJ" WD 02/ 359774mmmmmmm and nethod for inproving the .
extraction of a food subst in arefill The invention rel ates
to a device for extracting a fogd,s4 substance for nmaking drinks using a
closed refilyofad)sxsby th the food substance and thropgh /uipiodly 1248k eam of
pressurized water passes. The use of 10 formof re: drinks of advantages,
oper ati ons reI atively 15 relatively product. predeterm ned and prepackaged
doses in the "i]ls contai r round cof,fee for rearln t he espresso type
or the like ' : o~ preparing the
drink, of enssbd r@mﬁ:ﬁﬁl c{&xﬂiﬁﬁdoinamckd;wnt roI ling a constant dose
and quality of the prepared The principle of extraction fromcl osed or
sealed refills consists in: (i) enclosing the refill in a 20 seal ed
chanber, (iiThei arvemgiamerébaesf tcb ha deVitée, £6ri extrattodgcandgoadquantity

of hot ter Il egsur. enyi| nt

I nsi de the rel’}a%‘?al n orfggellr téﬁ&r duce ﬁ]e cglts egrr e%trgét%%g iv%bt%%ggﬁ

rel easing t hei Kk#d eavisht r bbe tiredgsubisdanssosand 2ehrakgh owhied rafi | |
which, in cotactiy vt Hirdhectidy pards fsddie device, opens under the
effect of the internal” pressure. There are already devices for extraction
fromcapsules 30 or cartridges, conprising a housing for the cartridge to

be extract edrigéduse pRIfntpraddt exdnidas cafl@s pirepadkafgedatdiesCH #08hd93 and

EP 242 n t hese_dev the nt has n t he one
nand, i E00peHET hEE UFRElLbr EoBr S Re Ea SHaE h EE S5E | hRF oPREPARARE, 35 i
fornms the w:hetnkshamfel ther weapeessp thegpesense tdtat tlhi&kenathers | madirectly
i ntroduced g capsuyl gh poi [ .f a k of
such a device aér}?%éeés@sl n t%gﬁtht qgn%l et% tggl ne (Sd]fb tf%eés?"llnl ge}’qﬁ%redwg %

2 the effeqperatcrang i mf apreprriegi nbhag drinke esziraenseﬁlne pﬁeferred
pat hway t hr %@i‘aéi\%ﬂﬁsscpéa&mﬁ?@pé@a@fo&ﬂéﬁ&t leW EBﬁHEoQQHH!;et gly

wetting_ it. The consequence of creatin re erre athway Is
g 15 relatlvel;]constant dose gng %mallty og Q1 yprepared

product.

The principle of extraction from closed or sealed
refills consists in: (i) enclosing the refill in a
20 sealed chamber, (ii) piercing one face of the refill,
(iii) introducing a quantity of hot water into the
refill so as to create a pressurized environment inside
the refill in order to produce the coffee extract, (iv)
then releasing the coffee extract through the opposite
25 face of the refill which, in contact with projecting
parts of the device, opens under the effect of the

internal pressure.

There are already devices for extraction from capsules

30 or cartridges, comprising a housing for the cartridge
to be extracted and a point such as those described in
patent CH 605 293 and EP 242 556. In these devices, the
point has a dual function. On the one hand, it opens
the upper part of the capsule and, on the other hand,

35 it forms the inlet channel for water in the sense that -
the water is directly introduced inside the capsule
through the point itself. One drawback of such a device
arises in that the hole obtained by a single needle has

LT

*G00002+



'5 when the extraction takes place, the rate at which the pressure rises
becones too high which may lead to releasing the extract too early such

t hat not enough extraction time is obtained. O course, the consequence nay
be a |l oss of solids and flavours which phen remain 10 fixed in the grounds
and are therefore not transferred to the extract. Another drawback arises

in that the @ige ntetocs tof getrbhoLked qatcktlebebagsanedhgt hefscahe in the
water or contact w

th the groupnds ich.my affect the performance of the
fovi ce. G vertiiRttithe P Brebeeredna I B TOH et REp e Ehre
capsul e i s atcsbfeseibfectbe cextukestedbivéthbse afongietgrlgundstaimlgt he .l i quid

resi due aft S . 515. B I deyi_ce which
20 has rreangf?(l)%J %%?%@g%?%% gpfﬁg]é%&)é}rg&sgcég?k%gﬁ%gi ﬁ%ggw%ﬁe§6r gﬁ&%t to be
extract e§ whvlén i shenexhearbianotakegr ibdaicer dite rianeiay whieh phevi ded on
its lover fageuiite el BNRIY s arvidde Pesbechigs RBIES. mlyadasr ggosses.
Oifices may be provided for the passage of 25 water through the

di stributionf Y¥eIFHNY ehBR AT | REOMERFLY THEGH aPekprRRenEROULR t he

wat er di sth ri&%iﬁtidhttbﬁnéaﬁélebbtéjbﬂé@yid@dcwgkﬁé,WEKéScbhrs]@Q&%:hfb_be to ]
i mprove the wetting of the nmss.t.o be extracted. wever,. the orifices wt
a cl osed secdt¥%rPgaf ﬁaﬁsuﬁgﬁ%}&s tqrhct é\f?‘ﬁo"bﬁs‘% HeNCEBSROAERRA NG t he
control 16f thixdd oinr ahe gmdupdessunde ahe | tigetdforat natt teansbecurdnt US
5,794,519 r t to ragti evi ri_sis n; extrnact i head

whi ch suppo?‘%c’;1 %&ab?’ggﬁg&tﬁ'eed ggﬁgg n%g%‘gﬁggpaﬁ%é]r%gﬁo%ﬁmt{%h% e?’ggts t he
capsul e frorpeirt neeriestoyonbahtocked aptfhlyvhenaune ekt khet Bealkead is
in the open PESkhbORgacdEhos CRIStLMCt WORAI ScHe! gLbuakY, P @X- ma
Furthernore, it requjres providing openings with a closed section ?’or
the passage dfEe&l eFhe Pﬁérfofﬁ‘raé‘ﬁ%h et e afE8VLGEpoGHVIRY t HR® nd8YP8s or
t hr ough1she stiesasll 68 thensedMesmadbi dh | eslschpsplebl e otapedlet ign of the
orifices, and blocking or_furring.u n intensive use 5 of a_device. Over
Lime, the 1B 3987 nete PoAgRi R Rt A= RE TBF LHESBPCAarEl SR8 of her
par anet ers rHElatidhgesidue afdtenatdeon conditions, in particular the
extraction pressure, the extraction tine and the tenperature, undergo
significant alterations which 10 iégai r the quality of the extract

produced. THOPERNER ¥4 ol ikl 3659 e bRees heo desAgHiEe Wheckl enent s
pI ﬁr ci ngoahqhﬁeﬁle%ﬁél |dfd_q§e_ﬁf@r§@iﬁ'§§lf g @Flesa®ed déé/élﬁe@rcbhlﬁlali.hkggy\'h' ch
enhances the fl ow conditions of the water .inside t refi apd i nproves
the conditi o fBFORYE T alPi %’r‘?. K& iR 175 fRe t?‘r?v ]T“bnogi fis to

i mprove the gprdyforn disunaibotihgowghetrhprovtistedneom ticdelewner athed by

avoi di n r e S . I g r Lyel ressure 20
rise i ngi 8e%%ﬁr%?ﬁ%or@1€% g%ﬁ‘#w?éztg&tlﬁe g&g{‘t%é g%‘ﬁ%ﬁgsfl ggours.

The obj ect ofrasres nveRLFaASEs mAYsobe o Provaded heox i skheofpassaas ngfthe flow
becauseef apsidriCihanggh ObHEdabyL SeBhei siepgsid Q¢ bhenl pkesokhtpPhgVvi des a

constant flow over tine independent of thepgfé obstruction,factors, It
enhances t hé"$¥easB¥f hel YRSt oh?tWéepW%FEFnélﬁEEhQuBb?na%Bi d using
forced ejectilon i, iEhepobirededofwiiheh i mwddd ot spaksable ptevi de a
pi ercing, nore specifj.call Cutting, nfiguration ar anteei a flow of
wat er whi ch ¥ elt S vé eytakrl&?r o&r}gi b (% f?“%%son'éor eglgl I ef%rgﬁggﬁer whi ch
t akes accourifowdverr i tlt¢ onsifuees owdkhensicdisied desrthimescdaet fmenuphe

housi ft i t ' The.) j ' imt th
. ?g;' 2193|@i qﬁ%fg?!g@ﬁ gﬁ‘ih Nod &ddldrced oh@é‘?ﬁﬁ@ntﬁlesoc%i%f Ooki M €
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resi due outside the re after 35 extraction. The
obj ect of tHe&e rfAaN iTH-¢ L RF e WRarditiew dhen st r@sdriong by t he-
piercing elenments without a risk of detaching naterial fromthe wall of the

refill.
Document US 5,794,519 relates to an extraction device

comprising an extraction head which supports movable

35 needles by means of an ejector which ejects the capsule
from the needles by means of a spring when the -
extraction head is in the open position. Such a
construction 1s relatively complex. Furthermore, it

requires providing openings with a closed section for



- 4 To do this, the device according to the invention conprises a hollow
body for accommodating the refill, a water inlet channel passing through
t he said body and comrunicating in the housing and a plurality of 5

" piercing elenents arranged in the housigg-for piercing the refill in
several different places in order to allow the water to pass through the
refill. |npretvé ngphbeagevi cef pr aaicdes faitlide pitﬁli‘@iu@@ el glxent plagebe
spaced apart in the hou5| Wt ect to the |nI et rectl on.
Fur t her nor e, S'S3R9F hi) 17 i ng eI eﬁgﬁfﬁagrrpr?ges %‘ ?ttl “on

secured to tttieerhmﬂyvm,d mnqueclgadsltbotpeohbamsngf Théut;asenpolft rthﬁ: is
designedto;ﬁ?@@ﬁeﬁ t S 1y i h I o] rma
flow surface for t < gﬁ& 51@%5%@ & f‘éi—ané %Psec{ﬂntle?gg%téi‘éébyfsg cutting
surface &t amfaéut@ewe Pueiri rrgl%ﬁ:be\tibﬁl e%llqyat fRi§Sportheon thrpagbase

portion is ghschwaydoutere f kbewualansel RavéRg shd! @reksephirahetBirgh can
easily be obstructed by grounds or fur contrary, the flowinside

the capsul e ¥eiising ﬁloac%h?mlemtfatq’frlé’ﬁ’ghcangb‘éégnﬁw n‘d‘ t BAE e CHILRY i c]
that forns bgigeentrhetivhl garesduide hase attdti@ndtifhe opedhi Bgecut in

h Such her ef ly b
Lhe cut b1 ng SPURTEAITY as URECFS! | ML0P ThaPAty of LEE AhPRE hUOSrRg, 25"

Thus t haOf orimepaion Wie res Miins ,ofivtitoh emtyrandtt @rdadecdd ow conditions, is
avoi ded. Such a configuration of the piercing elenments also has the effect
of inproving wetting of the substance to be 30 extracted by reducing the
preferred pafivaRiesent cBventsiomerims esauterrese Fhsidesiae P&f Fhe and

therefore i nprQy&ascd hpiavalingy &f ctll&%eldl Oé £ EXt I0FCt tRBt addish1dvbbe
specifically, the cuts are t wWith better definition andggetter

geonetry of IHNVpeniRR. S%h?)arfi']é‘ﬁl ahigenPRBRNGPE obP&i nEdPFhat are
cl oser t6getdwidit o cbﬂetheewaltag dinarielet hel htef NBB ahe icopgeguence

that, at the tarcg d&@?o oflj I gmg ogl ow(%et hga‘? aﬁfefl u]et her eby

av0|d|ngthe or FRE OO pre erfed” vvas and
consequent rimeeniiqy v ete akaac@m$pr@YmgyofUNatRe ahspnghe poi nt,

the piercingl eRPls taGeer d¢ g9 B EQ%rla@\‘.%Bt 1A %Qﬁﬁcﬂq{g Cb?é?@ri‘efﬂ"' dover
of material over the entire openin ich tends to enlarge it, but on

the contrar yP2athmeays epefndel EHQHEgé{}Es | ESHRGIHRYYY e?]é%‘éegr?ﬁéuEGt

mat er i agogn:czylsm iﬂi&cfe dﬁu@fréﬂﬁlruiﬁ :j @gcrl]éﬂr E@Céptiﬂgilﬁe?tﬁduléaﬁfg?ﬂé .
i mprove e t he openi ng and therefore a beneficial.,e ct on the
rate at whic ttr{ré %faéY%%spn@%%u‘%%J??%e% ‘%6 © PHRYRPEBPY), l?oaﬁﬁ?ag
openi ngs hawrempymodtlef imisk onof t heedutingg shef atkowef bheapser cofig
el ement for a f t 0, _.an v reg
'@ﬁ ?tﬁ%%&% E Lfel ﬂé{F ¥\€§i‘ Qlfg;%‘.i,& oANd LRV e, 1D

preferably, respet fo th Iongltudlnal |rect|on of the
base porti orRTPFdes ad Fonﬁﬁénﬁasfé'-%r‘?‘?% kagea independent; »f whheh

gradual by despeasastidh t Facdbiact i o9 @nHadi Ut thag Méé’@@ alf agnhangl e
smal | er tha”tggi egkfggfthe piercing means but avoid using forced
ejection systems. The object of the invention is also
to provide a piercing, more specifically a cutting,
configuration guaranteeing a flow of water which is
30 relatively reproducible from one refill to another
which takes account of variations due to dimensional
tolerances between the housing of the device and the
refills. The invention also aims to limit the rise of
liquid or solid residue outside the refill after
35 extraction. The object of the invention is also to
guarantee cleaner opening by the piercing elements -
without a risk of detaching material from the wall of

the refill.



20 cutting surface which makes it possible for the enlargement of the
opening to be nore accurately controlled and thus to ensure that the
material remains as close as possible to the base portion as the piercing
element is gradually introduced intothe 25 refill, then guaranteeing a
slower pressure rise and therefore a better quality extraction. Because of
the fit betweendbhethapsul thandidhieei erccorgiisigement stheheinleenesasn ng shape
of the base g.%g,?&%%sa' SR $HRAHS %{ J@é%‘ﬂ'{%&ﬂlrﬁ% éﬂ‘{;‘ SP?ﬂe greer the

extraction § avoi ds using an-ejection t he base
portion is matex rinlefy. ch@m@ebr pa|5181in§ prrfmwgibl@h%sanﬁehmhe @odtion to

have a Cros%oﬁﬁﬁ'h'l%'&tiﬂ‘éh tihat dle rabheiRd | hadl agesilfid®ns) onggo 35 its
narrovvest di mensi.on is between 2/1 and 1/1 so as tq produce | ocalized

openi ngs® i nPERE CAHSM IRt 3iaged iR RBEcROSIPGusEOR Hel ®ESE Por ti on

may have a (th@'SSréﬁ@norhrpf s@vrecs:udlar digkkirpgaei @dacé@ctlalngukaér sgwiar e, -
6 triangular her

i rregul ar gon ha Pr ef erabl vy,
t he base po |18Wf %‘ﬁa'é% %Boﬁa\s(fn chu%haﬁ{'x &%1&3 ‘el TREN 1 %nd 10,
preferably Rhenddéviedi provddest efsecttde bpitheingt telmnentrd ace. Hdaus, the
opening is lLarged | a I d |ercing
el enent and% gel’l gﬂ?aorkf@tg%r giﬁlg h%r& 1% easec}'l gﬁgﬁgggot%q%% 3 ?lphas al so
been pok@i bliales ndizerkaprnt heFUFFbﬁFmprsn ofache piercimg c¢kement and

especi al |y idbmprilllsnG S}S'ééélcﬁortﬂohh%ﬂl%‘l'ﬁ'l@ L8c0feh MREI lBRESAQ, t he
cl eanness of the cut. rcing,elenments are preferably oriented

e
in the housPRG sBra3eehs prid¥eht ""E’ﬁe hougingng e f &S cBPEELPYelIS at an

angl e cl osedeisigaedl tbo edFadiel e.sdm pax dika 1suriaceieoftidereefil | to be
cut when the latter %Sengage in the ous#[;% [.,n_ ot hﬁrrvvor,lgii]s{aa kt)gsee angl e of

attack i s offertedR0T88™ & bet @Y nBYF AAFF pridFot?
hi gher -12r f pomtioa dst inCercewtsd hyha rmxunmgarahnﬂm:egamm:t yaoite he

ref 1Y SRLSE MBAYAL A0 Seddy ARNCAc i BASE h { hindeyes, has a

housi ng of nsi ons SUI one or nore
types of r eQOIrIthIIIhe‘-Sr a&fligq wikhgt aar féjpv chapned @lad’l@ig 4 exleged el ement

conprising aed¢hshanaeid B&neXddsAct ffdb@hlomtr@et;érd rgy %%uhas: rtalcormaclt ed
ea |g seal ed capsul e

form By way of exanple, the type fill

or cartridg&9Tcoffpr :‘T'E’lené’oé‘td?aéywp LFg’set Q“blliriﬁllcﬁ? ttr:f?s‘f‘?éifél tpkS%incat ed
cone anzio a bQ\aEE fmﬂnipr ghrguahl ial seaked awirdetbowtie edge ofsidie di sh
i ke the on subj ect, of ent 2 e content is

i ncl uded he(r%é1 ?’or ereerF(‘:"eeénAc%%er dll%g%?%eaﬁgt E% %SSS& SI:\/laornl ant d it may
i nvol ve a flt@xel l@m@m@@hemtf ormethis omrmsﬁblaxabIS@asweets wm:ie)get her

over their EG%%S; alith LOTPET SiNG-PeLOMRACHEY RY 1ERE oLit3uR3t afice to be
extract ed. Suc a sachet configuration
piercing as the refill is put in place in the housing.

25 Thus the formation of residues, which may alter the

flow conditions, is avoided.

Such a configuration of the piercing elements also has
the effect of improving wetting of the substance to be
30 extracted by reducing the preferred pathways, allows a
slower pressure rise inside the refill and therefore
improves the quality of the liquid extract obtained.
More specifically, the cuts are thus made with better
definition and better geometry of the openings. In
35 particular, openings are obtained that are closer
together around the piercing elements. This has the -
consequence that, at the start, the water flows more
slowly through the 1refill thereby avoiding the
formation of preferred pathways, and also the



7' _is described in patents US 6 025 000 and US 6 068 871 included here
for reference. The body of the device for receiving the refill 5 according
to the invention nay be part of a conplete assenbly of the espresso coffee
machi ne type or the |ike. The body nay $e-an integral part of the device or
be a part attached by screws or other neans. The body is in general
commonl y caldarseanierapsul secadge” préasibegataked , plheebodyreof sibwlgevi ce

cooper at es cl,osi ng _wi a_coml e a I r.c p AL Si ng
means for b(rH]a J'|kneg hé %\I‘ngr ppoalrrﬁg’opg{}%e%eefri%l % oérﬂ?ﬁ%&l%év&g%agﬁ extract
produced durtiong:hehelmsantbc cireparelt i oveattecar fiohdovert hé maveniadn, the

body and the s |\ gpereH Q8Ur& ddfilg CARPEER! Sordlls CLOSMA BaAGE0L Hi NGyto a
principle of jaws ich can nmove 1'n a direction substantially_ correspondi ng
to the dPred@ oM®fCORErPTEr cFRE PREFEATY i MRt HCLRRRLY t 8R4voi d any
risk of tearddl@ddess rehiel | cud demticueiat t bpigvabhe tieev 23 qd Ui sthype is
described in patent E%B%Eilcati on EP 0 604.615 or else in aa ﬁet.un ubl i shed
patent appl iTH55Y 1CQ)01 57457 PEOGHCIRI &M G V¢ hedREHRT 5O R he

appl i cant; tdfe wtm@prei reprdreht shefebmtd appénedictanls af feat soni théuded
here for reference. inally, .the i.nyentjon alsq relates to a nmethod of
extracting gaftoeoc?%s&%ls (‘glncr{glecd‘ﬁjttflrﬁlea ;b%%ags(r%é:ﬁ Irll%ﬁf'pi ercing the refill in
several 18ifferent places so as to allow pressurized water to pass through

the refill. W2l CGi 9.1 (A ; ; [ Shpe Ax i ng
portion of t%f%ﬂgi,}ﬁgc% e?r%%?ggt Bsbg\g}é?g%_%@%n%#a%ggl?ﬁe?ﬁé' refill
and by creattih®y, cuEtéBEh FHEface aofernpiR aPyerrands e e bethid®$ adbase

portion of t&i&tﬁir? chAglel edlenbetpdenhel sutariPesbng. B Thereneshopé the

description is with reference t he draw ngs i n which; _ Figure
1 shows an é%ﬁﬂf?&@g’]\)’l'ew &S ana‘éétra%?‘igbn Teite ZESBESig £8 a%ﬁ%f erred
enbodi neht ; largriredrslowsi reecteicin @falthe dasepermaoni.cul arly of 5 the

pi erci ng and wat er-supply device according to the invention; Figure 3
shows, in section, a preferred arrangenent of the piercing el enents secured

to a nounti Ryefigyedly, 1heibase rorsianvhew & JUQQRF eSSCtiPpevBpeltive;
Figure 5 shous,da@ 17/ | BekPb8s@E CiH tih@ U8 PEcRiBherdt Ngne esepting the
| nvention. surface at an angle smaller than the angle of the
20 cutting surface which makes it possible for the
enlargement of the opening to be more accurately
controlled and thus to ensure that the material remains
as close as possible to the base portion as the
piercing element 1is gradually introduced into the
25 refill, then guaranteeing a slower pressure rise and
therefore a better quality extraction. Because of the
fit between the capsule and the piercing elements, the
decreasing shape of the base portion also ensures
easier retraction of the capsule after the extraction

30 and avoids using an ejection device.

The shape of the base portion is not limiting. However,
it is preferable for the base portion to have a cross
section such that the ratio of its largest dimension to

35 its narrowest dimension is between 2/1 and 1/1 so as to
produce localized openings in the form of holes rather -
than notches. Thus, the base portion may have a cross

section of circular, ellipsoidal, rectangular, square,



"15 In the present application, the term"capsule" may be used to denote the
refill. However, it nust not be interpreted in a limting manner and may

i nclude any type of rigid, sem-rigid or flexible refill. 20 Wth reference
to Figure 1, the extraction device 1 acgording to the invention is in the
formof an extraction assenbly capable of accommodating a refill 5, in this
instance in gy ABY e dd | uslhedt edegarlaeni o25 hirgegutapsupelggehalni ng a
substance to.,be extracted such as a predosed quantity of ground and roasted
coffee. Moré ifically, the extraction assenbly conprises a capsul e cage
formng a hollow body 2 provided with a housing 3 and a | ower support 4
capabl e 30 i i h I e_2 n e d the
refill 5. T%reé%%%ﬁlg)’cggheyZBEﬁ% ﬁ?g%&o%v%efféﬁgpgrtc\%%nﬂé&g%% g‘rgggﬂby any
sui t abl eSnecimanasal e nednsbetiweenr af eand| 0°by prefaraklyoBi land, PA, a
substanti al lyn 4y t£alpeSEESLODE By thicOlthiok Gy VAl ol TBELE ONenef

trajectory O By way of exanple, 't | ower support 4 may be_static in -the
di recti on O9RETHIEris ceRERBIRB AR 2t KEFRE] |25 pentrel tedsURBNEHEge may

be movabl e idrduifl diHechi@bcihyNel BRekt 0586 RO tdidk oY tesapinyely, the
| ower suppor couldcﬁlso _ g _ be provided so that it can nove al ong O,
t he capsule‘iﬁﬁﬁ?Qﬁﬁ g fixed or else novable along O The capsule cage 2 is
ext endetlOupwar ds by an upper 5 portion 20 havi ng connecti on neans 21 such

as an externgl e in : tian t Q. a hot.- r . The upper
portion 20 m%séégi%ﬂ%?ggggﬁoggggggigr%?hémgﬁéggﬁg:ggﬁﬁa %??H%%F%%H
comuni cat efni thet helepeinag ed epfertthe Abfll wenreially a iust epubbiihet 23. 10

The lover suppGdeed COMRrigRs anhdlisidd butd onpl af 40 496 accoMPdat i ng the
base of the capsule, generally consisting of a flexible sheet 50. The
di stri buti offysanesot i §B8, ditst TR edtB ePiersingn A1 UMRILT 285 rel i ef

]?: emeglt $54ﬁ pi%&‘ieg:lmd W ﬁoﬁﬂf@?@eaha}mpﬁﬁéng’l&ysjm{:} t ispl eag ead nﬁr@%ezﬁbﬁ
exible s t .under, ,t.he effect of the extracti on pressure inhside the
capsul e, A ST ST Y8 U RS i RRIP et oI (RO T TOERLPBn pl at e,
for flow of dadval itgui W exvitict rédpebt aknedheafsduerfadee dasthefréheltapsul e
is broken, i 1.fi fi eal ed

peri pher al gégadek%gclt%ger %rgée}hq#;eét \;e\feaeér}!ét efsga%g?ﬁ%%a{fg&ﬂ%n}g&?%%@bm%? support
4. The 25 graPEitverdsur ehesapehrewdd at-arkehf c@ragRREE BP @t bRt

bet weenzphe 1R0ge snaBfintie tIREE pHhofinghe RuRPerl pePFlrmagceeang .for the
cage, such as an elastoner ring 52, may be provided to ensure a firm and

el astic grip between the parts in contact, thus 30 avoi ding any risk of
| eakage wherft heolosisj nghies rprtasssir azéd.thEhegyemndiany calf maansretfdsing t he

assenbl y ang ol ding, | ha}—& ROS! QAL ar &, nake i Lyst rated Eﬁgg-ofThéﬁe may, for
exanpl e, invol've means of “the articul atéd l'ever type wﬁ? nual ~of
nmot ori zed celavisle 38s A3 dewedingoral speepei ead dinermignse suitableies of

pi erci ngsel empnt 8cBolnmoBReYhgedhod Je mbekt OE’S'rLﬁés”Eﬁ‘f heusing .3 queorder to
cut the top of_the capsule with a plurality of 'holes and to allow water to
pass througﬁeflll may be a rigid, semi-rigid or flexible element
comprising a substance to be extracted which may or may
not be in compacted form. By way of example, the type
of refill is a leaktight, sealed capsule or cartridge,
30 comprising a dish substantially in the shape of a
truncated cone and a lower face forming a lid sealed on
the lower edge of the dish like the one forming the
subject of patent EP 512 468, whose content is included
here for reference. According to another possible
35 wvariant, it may involve a flexible sachet formed from
two flexible sheets welded together over their -
perimeter and comprising a compacted portion of
substance to be extracted. Such a sachet configuration



'- 10 the capsule. The piercing elements 6 are regularly distributed around
the central water inlet and project towards the inside of the housing in a
direction substantially parallel to the direction in which the 5 capsule
engages in the housing. Preferably, theyelenents are nounted securely to a
comon nmounting support 60 allow ng fast nounting inside the housing. The
mount i ng suppordes@yibead| tde patwldowsod PRt 000 Ghdhavgng @68 exter nal

t hread 63 MhiCQHEFdF%%ﬁwe% intoéa 10 conpl enentary threaded portion of the
wat er inl et *&Famy&C “FA&E 5&r &g EFETent s may be nmounted by screws 64 on
t he support 60. Alternatively, the piercing element could be welded to the
suppor t or G gRdynt e alpar ladif dd1e AHPPUdce il Shpun Lacfi gure 3
each piercing el enent conprises a base portion oriented Tn a

| ongi t ud? nal@cgiorednidorte EBEr dSPENHLIRR tWAY hPedinaxt i 8A & epmRbeb®Nnt in

th? refill. aE@%nEﬁ?e_ BT terN é§p£8?s§6r W3t PYmabhi Ael i&ﬁS’e ZQxSUEﬁé‘CE_ 66
which forns the cufting surface of the elenent. The anq_:le of inclination A

of the cutt ildgFSsuMPEc LMt e dfe@ tRtemrad Rt Af 1T JREIee By

between 10 @rd HOpabet hetasheld! bhetsrewslSonndtiér Teansur faee ©w&ayai nly
has a cutting function as, 25 i1l usltrat eglia Figyre 5 wi th the, advantageous
ef fect that thelBl iYEH nTCEI PR Y53 Rs-EFedhi y “C°UanTd F&89Fel eas®d in one
pi ece oh0t hgesiedalon tthe bedel béd gier t d€6icdhusppbratesg cas edddimg point is
avoi ded, wher.e.th [ t e .0 s al . di jons 30
creating tegl%lhl n%sngég‘ﬁltg hgkgggﬁrre? 8‘?8% %gg%% e.gg{gﬁ% 'b%%heﬁ %%%Jfﬁ? n may
advant ageoudepnise forc reakdng dhenilidver @agds ofedtherrefpel Py nthee

direction offilhe setting widacd: PpdarRAapark agadvRat ageOHScSidge it 35

makes it possible to guarantee keeping g m nimum Cl earance between the

surface of ORETBELETPOACCORUERS e EiFyd e HOMoltde Bk 2P doP®udden

re- ent ramce leetatcliodurep et €sopataed vAukdobBave HRegd@isequence of

creating preferred atg)\@ays t hrough the mass to be extracted and
Ly,

.- 11
therefore, SonSSqRAR: g2i¥Fat FVSE r S5 AP VShcrdhsd | O eS e, such a
cl earance i sullssantéapdyar coyrespandingorte hechdur diirertabnt hefexthact i on.
Thus any deposlle;fly repLibiess Ofn! NhSURLAGSA! S5 aK0iUedaydia siiff ace of
t he base portion IS scraped the capsul e surface on_entry and exit of the
pi erci ng el &Skt onter rSvEhes refidtlant? cledkragwatht movakde siaw ace and

renovesa@ny o&OSjﬁIﬁ'se 0@5&5@' tig Fr@ggserepeapsuhe o hedpplieatigt ci ng
condi ti ons EIE?T? :‘1) %KO |lgent| cal jas do the flow condi tlfn%;é‘ € truncat ed cone
shape of thiEE f0PP4 €131 s8FadFafifagtBus?t orpar ed TRMRLLFHAGR WAHEDE const ant
Cross- sect i appilicpatibnc EPaNosh e 1117a 0dedi of i35l .A8aseda nira thdbstaam i al |y

arced traj e%tfor%fhfaezctsé’%ﬂvé%ﬁ gurge 1 hglin%’l‘é&ea %%R%%ﬁ%% 13, £ 455 pect i on

woul d have the e ' eni ng the on the outside of the curve and
t her ef or e oRPPlagBtAgngnayrdadspabnelufedr hare. frn rRaéesganple illustrated,
the refsdl expands 20 relatively little during pressurization such that a

Finally, the invention also relates to a method of
extracting a food substance contained in a refill by
piercing the refill in several different places so as
to allow pressurized water to pass through the refill.
30 The piercing is carried out by cutting using a cutting
portion of the piercing element at several different
places in the refill and by creating, at each place, a
temporary flow surface between a base portion of the
plercing element and the cut opening.
35
The rest of the description is made with reference to -

the drawings in which:



' passage 30 is maintained between the wall of the housing and the wall of

the refill 5. Thus, the base portion 65 has to be | ong enough, about 2 to
15 mm that when the refill is engaged in position in the 25 housing, the
cutting surface 66 is positioned conplegely inside the refill chanber, and

this while taking account of the possible variations of the passage
t hi ckness dusgurd e showsnsamnekpl aded ami:ets bEt mpeaxthaechbosi dgvand t he

refill. h Fi el enent is individually
oriented |nAétSch Or‘gé(/)xr&lé nq;gO sagﬁleet%ﬁreeacfs cut ﬁﬂrég}g:surface 66 makes an angl e of

90 5 to the surface to be cut. Thus, better cutting and |less wear 35 of
the cutti N9 %cezl%hewsal&e@ectaenauer&iéw fbeEE S Ry, G YpdgsOf a
(

sui tabl e _ha wear -resi stant nmateri al he material is chosen depending
on the mat er‘ﬁ% BiC¥HENG apEG dafre LY odevicepacgerging %P gEheral, the
capsul es arem®Ifgi@n;thin alumniumor of plastic with a thickness of 0 2
to 1.5 tenths of a mllinmetre such that the piercing el enments may be nade
of netal, preferably, hard-layer anodized 5 al um nium or stainless steel,

or of ceramKiqurenas dspbwsii én Eeetdombera @r@arnﬁdtgaﬂan@emmmyfof

course vary ,gcc rideix'l%nt ece[tllré)?neglttéster%b tlheeél I’%fl I I rouq%@ ,t%ig‘lvem 10 are

needed i n order “to cor er t Ss ‘wi t hout
however 1deakeni ng the wall of the ref|II too much, mhlch coul d then break

and thus soigd; 4 fie hpqsg gigvﬂéweft agw%enpfpe%geet%ee' ements is

preferably between 10, preferably 4 and 6 he 15 nunber of piercing
el enents depends on the cross section of the elenents. Too great a nunber

of el ements paigurea Isar %cﬁig)sstw@ct@p_{héﬁsm tof creat eikef ongBhgong in the
surface of the capsul damagi t he Iatter The | ar gest transverse
di nensi on ofPAHEPEE tog’%]g%’re “e, its dianeter for a portion
of circlbar cross section) is preferably | ess than 3 nm even m)re

preferably betwsen éﬁgggagngygpx égq_r a&g Eh%ourg: 2der 2 t he

nunber of el enents cee the o her han for a base
of about 1 tuFsEL RomAenafee nﬁ#ﬁerr%flelenﬁﬂ“@‘tm"y gbtupmust 6nosr Been 8,

Wi thout si gniddesgHerdd o{HBE Oipitihe mapsuke &mi hB§r el 19ie aghgel ng

opti mum extraction caonditions (tinme, pressure errperature) 30 In a
possi bl e corffiRfurcHh 3P %a i ,ag%og efrt'&’l‘tllbr}ﬁy lovi ded with an open
groove %@ Iongl tudinally distributed along the surface of the base portion

making it p bIe o reflnq_:% g .wat er jIlo |n a controlle%eVl)éeT e groove

is preferabl &agg bR the LH8ESE the 8fd BFTRet Ut ti ng “sur face such

that the surdcmediniguftia citdwet | ynfreasion Ls t he ekhapl éoshownf t&e net hod
for extractidig & ddi¥H dabSe@S1{Olda@iei eTher dQ¥EERmbaat InkN& OP&Ri11
5, in this instance in the example illustrated, a semi-

25 rigid capsule containing a substance to be extracted
such as a predosed quantity of ground and roasted
coffee. More specifically, the extraction assembly
comprises a capsule cage forming a hollow body 2
provided with a housing 3 and a lower support 4 capable

30 of cooperating with the capsule cage 2 when closed
around the refill 5. The capsule cage 2 and the lower
support 4 may be closed by any suitable mechanical
means, but preferably, by relative mobility in a
substantially vertical, straight oxr slightly curved

35 direction, of trajectory 0. By way of example, the
lower support 4 may be static in -the direction O in -
order to accommodate the refill 5 and the capsule cage
may be movable in the direction O in the closed

position. Alternatively, the lower support could also



- 13 position and a capsule 5 is placed on the relief surface of the |ower
support 4. The device is reclosed by applying the edges of the cage 2 and
of the support 4 so as to pinch the sealing edge 51 of the capsule. On 5

cl osure, the upper surface of the capsuye-is cut by the piercing elenents
6. In this position, a significant part of the base portion of each el enent
i s insertedbetpriviededpsol elsx astt eanf v allongsuar,f atige doapsglehe

extraction tine. .The hat. et er rtﬁtnseint%thee ]1% hOngi ng via the exit 23 and
i s distribut@fs PEMe %@%ﬁ‘%e BER AR S0 Bet ween the surface of
the piercing elenments and the cut edges of the openings. As the water

gradual ly e S re e, nsiLd S Woy i ncre whi ch
tends to_sl P%ﬁl?aélgﬁétg e %@% hé h%%ege%ér.}é%g%ﬁi P%%ﬁ?ﬁ%nn%? %%ouﬁ%ﬁégch
el ement . 5Th@gutdgur @ ¥ ohavdag ngonmectasn ofmeghé capsubucheadBesaibout 7

to 9 bars inadewisecondsa Thaabansiy e chaheechion breakingnbheyghept of the
capsule is then reached and the extracted liquid can be remgved through the

20 flow par t59PPLahd TRP oUGREENP I U320 TGS RRNEPERTRES RKE dédcri bed
by way of priefrertied p¥aspbe iof nedtedt ONwhOch devimu ilcart eextwiaeh | @Ref r om

sem -rigid gapsul es _havi a.limte faormability. 2 er, it is
under st ood t1atSY{ife 3Prﬂl€e3:lq1eoﬁm|1?°ﬁ"eg’@r Yh& e ss YATST c?é’%lg%fm%}s ‘extraction
fromfl&Rible refills of the sachet type conprising a conpacted mass of an
extractabl e od t i%gg - 14.- . PC R #96 ims: 1.
Devi ce for éI; ra%:?‘?%% %ﬂﬁggﬁts\t?l?s?%{lce %%Snt%i ?\iégtﬁ@%yg%é%ysé& re?ioflﬁ, t he
sai d devi ce fsanpatepmgodating| |tde bbasepradvi thee warsud ehousengradbty

acconmodat i ng{diedield | b aa Watiikiiblleet sRBaANS o Pagiengal BELUBHc1 b8 sai d
body and communi cating with the housing, a plurality of piercing elenments

arranged i n RIFEhoGSTPREIFER pi B G HPRTRA r OVEKFI 11 16788 Fer 8¥TERFRer ent
plhaces LB orxtdm.rietmhallémﬁntbe 41t destignpdsstd heaugh ttige r efpenling }?]y .
characterized .in _that_the pierci el enents ar.e spaced apart ip.the housing
with respect™HEEHE V\%etaerrmlo%loerf tg'?er e%cfef’%ln%i% ?}he?'gemﬁ% iﬁlée aﬁgf?ﬁtt hat ,
each pierci mf el@rentextorgrtises: grgssutmseinpsrde onthecucapstubet heAbody and
projecting i ﬂﬁm sing, t sali por i L deskgne 0 engage
at |east 20 sq_lté%tslt_a y_(g)iunsia%e tﬁ% rehglopqsagdas ?39?8?%59% cgirfrbi ngltlléon W th
the cut opeMiifFroutien eplpte. a §phicefIoy tdfe FASsadéauidnaEtradsi de t he

capsul e20t he RS DN td e OFé NBade SBET Ehel @Epsu1W tis Nerditay chganel
havi ng a 25 cld(()ﬁs]ed Cross secti on,f.g i )4 a cutting surface which intersects
the base porfi%h 3 & oAt SFgitdce 43.

The zrefill has a sealed peripheral edge 51 gripped
between the capsule cage 2 and the lower support 4. The

25 gripping closure is achieved in a seéled manner by
contact between the edges of the cage and of the
support. Sealing means for the cage, such as an
elastomer ring 52, may be provided to ensure a firm and
elastic grip between the parts in contact, thus

30 avoiding any risk of 1leakage when the housing is
pressurized. The mechanical means closing the assembly
and holding it in position are not illustrated here.
This may, for example, involve means of the articulated
lever type with manual or motorized control.

35
As shown more specifically in Figure 2, a series of -
piercing elements 6 is provided at the bottom of the
housing 3 in order to cut the top of the capsule with a

plurality of holes and to allow water to pass through



2. Device according to aim1, characterized in that 30 the base portion
has a cross section which gradually decreases in the direction of the
cutting surface at an angle smaller than the angle of the cutting surface.
35 3. Device according to Claim1l or-23pocharacterized in that the cutting
surface fornms a cutting angle of between 10 and 50, preferably 15 and 45,
W th - 15 theespeapisulle .t heheongiéncimal eliensniticon of arlee eagafangiyporti on.

4. Device achordiing ta Qalid cRe Obef GALAGLE I20LS 14yt PabsLhe base
portion for & A portion of CITcalar, erfrpsoi al, ‘regul ar or |r?¢gular
pol ygonal crossrsict ithe 3nshée cefactbedi hgueandl aim 4a cfarecteenzed in

that 10 the aqwitalilqg fsﬂéﬂﬁlfef?% PERS T O} AU N §H9|vﬁ1i;§h behueen 0

and 10, preferably 3 an 6. Device according to any one of the preceding
cl ai ms, ehara@sariezeeRgRrgPat the cthfrenhbouaiedis dehf@Pliv t hBh@ousi ng

SO as to preseideritie awbliRguAteiacSedlirdly and € o€l esfmeh efgahtifg90 W th

respect to the surfa of .the refjill to be cut when the latter s engaged
5 FPhe. hous SPPRG 750 D8Y LR aEC ARt TR S oABo0fe! TRy BERBIRG: o1 ar s,
char act eri zethd nmdret iridiestippor po fiayon rednpie s&S hodlowt Scalit porsiohace, at

| east one o raqQve Qqriented l.ongi | ly in order 1o ke it easier to
i ntroduce water 1'nto the (':'rxerkfel r}a'l 9%1%% r% c%hlacfr:}%:olr%i %%}?%g%nﬁln%%eaof t he
precedi hg clcaimys,emshrdeant ertilzehded t porttilom waafer the etwathenneinlst| ocat ed

centrally i %Ha%ehqusﬂfﬂég A dihd Nalendit PIRILFTEW 1H S ScAbgs i but ed
30 regularly 1n an off-céntre manner around the channel. 9.7 Device
accordi ng t ®40 &m Fher §uPPRAfachBri zBULPRNRRAYELYe ntRBerPHErHiRY ci ng

el enents is dleimeRnN dodddane 1Qvelierf etabl ynd aftbfortd O.oXVEEBRM Odn _
extracting a food by piercing the refill in

ubstance contained in a refil
several di ff’ﬁ’rt@rﬂraa'i e&s ?2 é’rg‘et SUBPCER -pressuri zed wat er

15
As shown in Figure 3, each piercing element 6 comprises
a base portion 65 oriented in a longitudinal direction
I corresponding to the direction of engagement in the
refill. The base portion is interrupted by an inclined

20 surface 66 which forms the cutting surface of the
element. The angle of inclination A of the cutting
surface with respect to the direction I is preferably
between 10 and 50°, better still between 15 and 45°.
The surface 66 mainly has a cutting function as

25 illustrated in Figure 5 with the advantageous effect
that the sliver of material 53 is cleanly cut and is
released in one piece on the side on the bevelled part
66. Thus, tearing as with a point is avoided, where the
material tends to move away in several directions

30 creating tear lines over the perimeter of the hole.

The base portion may advantageously be a cone portion
with a cross section tapered in the direction of the
cutting surface. Such a shape is advantageous since it

35 makes it possible to guarantee keeping a minimum
clearance between the surface of the base portion and -
the edge of the hole. Thus a too sudden re-entrance of
water is prevented, which would have the consequence of
creating preferred pathways through the mass to be




- 16 to pass through the refill, characterized in that the piercing is
carried out by cutting using a cutting portion of the piercing el enent at
several different places in the refill and by creating, at 5 each place, a
tenporary flow surface between a base partion of the piercing el enent and
the cut opening. .A
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10 identlcal as do the flow conditions. A truncated cone
shape of this sort is also advantageous compared to a
shape with a constant cross-section in particular when
the device is <closed in a substantially arced
trajectory as shown in Figure 1 in that a constant
15 cross section would have the effect of widening the
hole on the outside of the curve and therefore of

creating an undesirable clearance.

In the example illustrated, the refill expands

20 relatively 1little during pressurization such that a
passage 30 is maintained between the wall of the
housing and the wall of the refill 5. Thus, the base
portion 65 has to be long enough, about 2 to 15 mm,
that when the refill is engaged in position in the

25 housing, the cutting surface 66 is positioned
completely inside the refill chamber, and this while
taking account of the possible variations of the
passage thickness due to the dimensional tolerances
between the housing and the refill.

30
As shown in Figure 2, each piercing element 1is
individually oriented in the housing such that its
cutting surface 66 makes an angle of 90 * 5° to the
surface to be cut. Thus, better cutting and less wear

35 of the cutting surface is obtained.

The piercing elements may be made of a suitable hard
and wear-resistant material. The material is chosen

depending on the material of the capsule or sachet to
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5 aluminium or stainless steel, or of ceramic or hard

plastic.

The number of piercing elements may of course vary
according to the size of the refills. Enough of them
10 are needed in order to correctly distribute water
through the mass without however weakening the wall of
the refill too much, which could then break and thus
soil the housing. Thus, the number of piercing elements
is preferably between 3 and 10, preferably 4 and 6. The
15 number of piercing elements depends on the cross
section of the elements. Too great a number of elements
with a large cross section tends to create deformations
in the surface of the capsule, damaging the latter. The
largest transverse dimension of the base portion (for
20 example, its diameter for a portion of circular cross
section) is ©preferably less than 3 mm, even more
preferably between 1 and 2.5 mm. For a base of around
2.4 - 2.5 mm, the number of elements should not exceed
3 or 4. On the other hand, for a base of about 1 to
25 2 mm, the number of elements may go up to 6, or even 8,
without significant deformation of the capsule and
thereby guaranteeing optimum extraction conditions

(time, pressure, temperature).

30 In a possible configuration, each piercing element may
be provided with an open groove 67 1longitudinally
distributed along the surface of the base portion
making it possible to refine the water flow in a
controlled way. The groove is preferably placed on the

35 side of the end of the cutting surface such that the

surface is sufficiently free. : -

In the example shown, the method for extracting a

liquid is as follows. The device is in the open
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5 closure, the upper surface of the capsule is cut by the
piercing elements 6. In this position, a significant
part of the base portion of each element is inserted
into the capsule so as to offer a flow surface during
the extraction time. The hot water runs into the

10 housing via the exit 23 and is distributed in the
passage 30 then flows slowly between the surface of the
piercing elements and the cut edges of the openings. As
the water gradually enters, the pressure inside the
capsule slowly increases which tends to slightly dilate

15 the holes in a uniform manner around each element. The
pressure for tearing the base of the capsule reaches
about 7 to 9 bars in a few seconds. The tensile force
for breaking the sheet of the capsule is then reached
and the extracted liquid can be removed through the

20 flow part 42 and through the hole 43.

The invention has been described by way of preferred
example in relation to a device for extraction from
semi-rigid capsules having a limited deformability.
25 However, it 1is understood that the invention is
nevertheless applicable for extraction from flexible
refills of the sachet type comprising a compacted mass

of an extractable food substance.
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accommodating the refill, a water inlet channel
passing through the said body and communicating

with the housing, a plurality of piercing elements

arranged in the housing for piercing the refill in
10 several different places in order to allow the
water to pass through the refill, characterized in

that

the piercing elements are spaced apart in the

housing with respect to the water inlet direction

15 in the housing and in that,

each piercing element comprises:

(i) a Dbase portion secured to the body and
projecting into the housing; the said base
portion being designed to engage at least

20 partially inside the refill so as to form, in
combination with the cut opening of the
refill, a space for the passage of water
inside the capsule, the base portion forming
a solid element with no flow channel having a

25 closed cross section,

(ii) a cutting surface which intersects the base

portion at an acute angle.

2. Device according to Claim 1, characterized in that

30 the base portion has a c¢cross section which
gradually decreases in the direction of the

cutting surface at an angle smaller than the angle

of the cutting surface.

35 3. Device according to Claim 1 or 2, characterized in -
that the cutting surface forms a cutting angle of
between 10 and 50°, preferably 15 and 45°, with
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g in t the base portion forms a portion '
circular, ellipsoidal, regular or irregular

polygonal cross section.

5. Device according to Claim 4, characterized in that
10 the base portion forms a cone portion with an

angle of between 0 and 10°, preferably 3 and 5°.

6. Device according to any one of the preceding
claims, characterized in that the elements are
15 oriented in the housing so as to present the
cutting surface at an angle close or equal to 90°
with respect to the surface of the refill to be

cut when the latter is engaged in the housing.

20 7. Device according to any one of the preceding
claims, characterized in that the base portion
comprises, on its outer surface, at least one open
groove oriented longitudinally in order to make it

easier to introduce water into the refill.

25
8. Device according to any one of the preceding
claims, characterized in that the water inlet
channel is located centrally in the housing and in
that the piercing elements are distributed
30 regularly in an off-centre manner around the
channel.
9. Device according to Claim 7 or 8, characterized in
that the number of piercing elements is between 3
35 and 10, preferably 4 and 6.

10. Method of extracting a food substance contained in
a refill by piercing the refill in several

different places so as to allow pressurized water
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