": ope3ekh6TFJ" Device and nmethod for inproving the extraction of a food

* substance contained in a refill The invention relates to mmﬂﬂMWWHmmmm
-extracting a food 5 substance for making drinks using a c o

filled with the food substance and throygh which a stream of fppgssurized
wat er passes. The use of 10 formof re: drinks of advantages, operations
relatively 15 rel ativel vy produgt. oredeternié?g angd cr-oackgged doses in
the ills co R R o R RO R RV S PRETAGEPAU B :8he or the

| i ke has manfoedcsuldsbhancaosentaihedi intatrefithe of preparing the drink,
of ensuring a clean preparation and of controlling a constant dose and
quality of the prepared The principle of extraction fromclosed or seal ed
refills consTlsfPslnﬁ?nﬂ?neﬁéﬁé‘éﬁﬁgtphé derilce if@ra et réedlioy chafsed, (ii)
pi ter cnt Rg 50nfe${1l§§€a1@éetPﬁofefm%kincﬁ' | din ik s rqgétpr@g el %&Q{Hé_d y_lééfitmﬁlt wa}g _elrI
into the re SQ as, to create a pressurized envjronnent insjde the re

in order to %ﬁ%ﬁ%‘ge e c&ﬁ‘?ee%?flra%‘f OSYIRGE ¢ rERéQEfJHg ¥hecRofd ee
extract throsighedthecdppossterbefiawetot pheseefill 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, Eoeprissi mf aphedstagnioedt hadcayngnagg@aas bdoexsr 4ot etheand a
poi nt sygh agoFRhose Q%“fqul%elcbc%r&ﬂ%ﬁf& %&@Iﬁé agéfﬁed 5%@ %%&5&--?%“ these

i
devi ces, the point has a dua uncti on. the one hand, it opens e upper
part of the €apRkife ohd thfh GFPTRIRSY RYRE 35 i EPPorhskenddhl dtehannel
for water inaditviensense, t haindhedived er thos@ reekl y fatiovidugedngnsitles t he
capsul e through_t gogoingfitsglf. gﬂe d% gba%§io& sucQ.a d%yice arises in
that the hol ¥ obtaried by a giﬁBF@ fheedl e “has tHe " ef Pect OF creat i ﬁb, at
t he begi nni ngebétihely clganexpreptdirenioa peafler odd mairiwed timpugh t he
mass of ;gof f : xt W t : i it
consequé%%e g§l%?ég§%ﬁgc%ﬁgﬁggg}rggggatﬁmayﬁﬁég%%%rﬁg egﬂshéng%%%g%%ion
takes place, P¥P@ufhte at which the 5 pressure rises becones too hi gh which

may |ead to releasing the extract too early such that not enough extraction

ti [ bt aj ned. Of , th b | f | jd d
1 avour s whi CRSt HBIPEHEI R 17 ked® N EhEtof oUFHS! ardh SR ¢ 2 er i ot

transferred refills consists in: (i) enclosing the refill in a

20 sealed chamber, (ii) pilercing one face of the refill,
(iii) dintroducing 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 1s 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
the effect of creating, at the beginning of the
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10 to the extract. Another drawback arises in that the point tends to get
" bl ocked qui ckly because of the scale in the water or contact with the
-grounds, which nay affect the performance of the device. Gven the |arge
size of the hole made in the capsule, 4hpe capsule is 15 al so subject to
undesirable rise of the grounds and the liquid residue after use. Docunent
EP 0 604 615 }I% rglc%ooglel afes f eajfrde%\/i ce, iLch has_ mean of F]erfsora%i ng a
f1exibl e sachét eontarni ng 3T Trve prodBct {8Ype" o5V 4Lt e&lev\/n ER% s°Tn the
formof a gridffeer distbébexitngotederwprlovitdedonpletslowsrttfiage Wit h

el ements havipg R6ALEELERGPYN e HiddES: %réf&%%%ﬁgsa%MW& ey, Pe

provi ded for the passage of water through the distributiongrid at each

perforating PBeRedhs. SPHUS i amprdtehertassr t RBewdese ditstwiithiBRcin t he
sachet i s prpykededrehi ehsapkesetén@ossidd e HigH Mwhave t haywetkhag €6 the
mass to be ex%{ﬁact ed. Ig]\-/%ever thﬁ q{ifi ces.wth c{kcl)sed section can fur
up over tinetsiERSEBHsdqtienc85Te5hcerN nget he éélrﬁ‘glro BF IO hRIPTIW rate
and pre_ssureed_turiangibhe_te'mra(stiqm;aim;né}ﬁ 4B R 7,94 Scorbagesnte an
extraction dﬁ\c{kc%ec%f'plrd§é ”Qfagaﬁf&%a‘éhhorflﬁ%%r‘é’”' cH %rﬁ Sré‘iﬂ%%t?' €
needl es by neans of an ejector ich ejects the capsule 3 rom the needl es
by means of &13pAi Ag Vilen I¥eURSE rakdi eMchéderefone L opeanpbsrEedn. Such
a const rlup_tltﬁe 't9r|1é e'e?i{tﬂr\é%![t}{ cgg@tﬁﬁ Ewatmﬁrdmrgrist&sreiqwt E%%tFLQHédLn?h
openi ngs wi a closed section far e, passage wat er either roug e
plate - 3 PSuPporEPA§ tRe gr?é're&ﬁ%ktﬂd t%]cﬁﬁ&%' %‘?&adjeﬁfdl%% thengerves,

whi ch | eads ta phobl easealf sedeohitantofwitie ahief igesunand kihdek ngapr
furring up onci nsi,ve vi.ce. e j e, Lk I ra t he
t hrough 5 pa?ﬁ\lﬁg%g, %JT Ye é%?ﬂ%m%?gﬁaf)gr te}f% % %%%Ebarkgrgrg e&\éﬁer e%%??%g to
the extracti edzeorsfi t tlods hole peade cuhathehecanswhet | theprassswle the

extractian tia'l‘%pa@@bﬁﬁ%tt @RP A4 8apiRAEN AR HIOINHd CaluMdd 8531 pRS Wwhi ch
inmpair the quality of the extract produced. 10 The present invention ains
to inprove thédHés FRSeAULhELEPENMBRES piercing a closed refill of the

capsul e or sachet type or the |like which enhances the fl ow conditions of
the water inside th fill..gnd.i.nproves 15 the conditions for extraction.
More speci fi §8FP9,€nfg‘h§%i RV&R’?I %&52}%&3 aﬁ. N rﬁ?rlﬁee H:eo sapr ?/erl%e OY%(WélPer
through the bebstewre tof bpestoractied by &lekdbhg meefert edopathiméyg and by
provi di ngy a_gRLAL RSN PEesatbactbae yriehde d Nenrehk! ledrh afdles Lo
optim ze the capture 20 of the flavours. The object of the invention is

al so to renp9&ifhd oy ki Firidatidihgiater f PEAVbeeauss ditsobstweict fa8@s f or ned

by scal e depgsih Okllh@nltiske haktingf O\ % ct iGRNStEntd OW 9VLded | MBr
i ndependent of the obsér.u tion factors. It eigh nces the rel ease of the 25
capsul e fronm“tRE3Fferc TeHhs Bt AvoPECUS ﬁ§ foYcetd®j EE5GF Syt ens.

The obj ect oWathe ithwemghorthes dhlsor itmtproovigleld gl esacimgpenborating

speci fi |y tt iRg, nf.i j g ' %‘,"f: r.which is
relatively rgg?glgchg‘Iglg %%orﬁ"%ﬂée | tl%?%ad;{n%%%%lgq&i |cﬁg%%%§£ gg’gount
of vari ati on§hgues@ehefnehsi dnadvidrer aftiedh b&akesn ike ROESERgSof tohe

device and thgpkekkl | sheTh@ekBYABt i 6A atEe ah8Bst Oorbi Mbé therrhseeqf liquid
or solid resjdue outsgg‘e the refill after extraction. ,The object of the

i nvention i sT8MEESFe 3% Rrdnte® fEdhe? Gp8Rfhg SEY e it ci'g BPenent s
W t hout a riskeaf tetachinp manerelenaeem ¢dreceabingf thhe aeftiddl of

30 the flow rate and pressure during the extraction.

Document US 5,794,519 relates to an extraction device
comprising an extraction head which supports movable
needles by means of an ejector which ejects the capsule
35 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
the ©passage of water either through the plate



- 4 To do this, the device according to the invention conprises a hollow

" body for accomodating the refill, a water inlet channel passing through
-the said body and comrunicating in the housing and a plurality of 5
piercing el ements arranged in the housing _for piercing the refill in
several different places in order to allow the water to pass through the
refill. Irrprow ng the devjce provides for the ierc'bng e][]ements?ﬁso be
spaced apart SPRPPRETRBusi H3E wi LIS ct Yo t hBTRHEEr 1BRTnI SR T4t on.

Furt her nor e, thanhepvesgi wglehe&eadscmmsplpim@Qemsb&sfe yEaidd o £ ht hes

secured to e bedycand g ol poLe gt 8, ey g, The 338 AL 90T S

designed to engaeaf I"'east Iylns IS0 ds to forma
fl ow surfaceofora t Heviaeer OVI%hle basle,liﬁlfpi')rtfﬂow imatien er $bet e’dhbyu@hcutti ng

surface af aPa@ﬁHE? angtﬁef%mﬁgeaéfevwalt%q Caha' nStlQth'ﬁ’é‘raJ@@epése

portion is also w hout a flow channel havi ng cl osed section which can
easily be ob¥BrAELBE byP gF@@nd%xBFa‘FE%OHOFCtWe“d(ﬂﬁsﬂar&n tPRTEISW 2 Rsi de

t he capsul e thkesex0-gdtaicen NpirBkyuk Bl oughe aesﬁaaetmwrmgirmet hedc| €rs ance
that forns b Lween he surfac of the, bas or |on he openln cut in
this way. Su R85 spac cesr's tuner 1T e ?e?rpor ary Si nce |etra| s %¢eat & %I 1'r\I y by
the cutting omppierthagaaslihy p&f the estpatcti prptlacedin the housing. 25
Thus the f ormation of residues, which may alter the flow conditions, is
avoi ded. Such a configuration of the piercing elenents also has the effect
of inprovi ngThet Pre§est thyCaEBSRafd@ St & e MRy B rtdtd YT RMctRg t he
ﬂlef e][red paéhéﬁéﬁtfﬁ'éfé’h@cl:ﬂ% |@\/\/eél@§e?§511feglfllltseof?9dl'%ie thesueki | drand

erefore inproves e quality e liqui xtr obtain

speci fically: aFHEtché{pgr eotrhu§%r‘?adglv\ﬁet h “Hﬁtctefbr edg"fair?ﬁeﬁ one%‘?ldng‘P‘t’er
geonetry of tbedd)pdannagsvf IUh935nqumltli:nlbade bpeniredd 14r erobt anpedvébat are

| t t t
;:hgtser at c%qﬁeggtéa?c{ e J}V\Igst grE ?fggmgrﬁdjor e \Aﬁljgp%hr g)%%ﬁtf{l%eaﬁ(ri i Iﬁ?her eby

avoi di ng thelﬂ@anﬁ@pana@mprt@r W@th%@rwgal Y3eer thpough

consequent rige '§hk§>§@§§é’éeﬁcﬁk§é P RELaBDE® PyoWh¥oilhhpkepAe 8&PELE poi nt,
the piercing el enent accordi ng 0 the invention does no; create a fol dover

of material BRPERWEKE &Y r&Yo Feinghi eéh TRl Yol enfdrye PFESBRECS on
the contrar yrltsbelpsedel i@ eelrefantl dut orelearicy athm:ezteeeusles ztalmet@ué

material, onl y con, the side of the cytt] 5’?;9 oK Celm} éjcéfg? % on the

|rrprovecl2 defrnitiono the openi ng t et ef or e '8 benet | i al
rate at whi chiempeei nttéllenalrlﬁﬁ@ss}fr e TedBEs.ngl0 Wref eflab y, becrwbe ai af

openi ngs havipgrgaedidati niddiy bhe Litd ngegysiace of thbe 1pigr cing
el enment fornms a cutting angle of hetween 10 apd 50, and even nore

preferably, B5C¥AHSHES A wFe S*f‘%@fbeg Vo AW 1%11F%népf188FH§Fn8| et FBR of the
base porti onobE’teﬁeltabhy fabeobase mor ehaanbas atleé o&%lwste ObfWhtlﬁda

gr adual |y_ decreas direc n of the_c face t gl e
smal | er %/%ancf"ﬁ@u;ﬁgl ect}he Qjoé%u%t?nae%ﬁ?f g%é lens(fll 8§§I bl e
for the enl aegfen@mpnofsxmmmeni‘hg pbiketnorfe ’al@@unalv‘ehﬁll@@ntlrml aédoand
thus to ensurg that,ihe It %E'e@"c:.ﬁ%mi'xﬂéréls HRsiE 2% 1) gﬁsgbléuwlﬁae base

portion as the |erC|n enent 1 s gradual Iy i ntroduced into_th ,
conflguratlon guaranteelng a Tlow of water which 1is

relatively reproducible from one refill to another

30 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
extraction. The object of the invention 1is also to

35 guarantee cleaner opening by the piercing elements
without a risk of detaching material from the wall of
the refill.



25 refill, then guaranteeing a slower pressure rise and therefore a better
“quality extraction. Because of the fit between the capsule and the piercing
-el ements, the decreasing shape of the base portion al so ensures easier
retraction of the capsule after the extpaction 30 and avoi ds using an

ej ection device. The shape of the base portion is not limting. However, it
IS preferable f‘é% base rtion.to have a cross,section such that the

ratio of itsiPar %@ngi F5Va5e + eSRAFABREst FQi nEhSi o Y beheen 2/ 1
and 1/1 so asomprpseduaehbmaaWibedyomemlmycammddmaﬂhgwnhﬁ ﬁﬁﬁ}&iﬁeﬂher

than notches,,If 5’1n1@% b&%rp&ftb%smgéj Qi ughcr%r§§§{jl |gcul ar,

el li psoidal, "Pec angul-ar, squa ular o gul ar or
i rregul ar po¢9@@h&icéhap§ Pﬁeféﬁﬁﬂ3h04$%ﬁ%as@n@orﬁlo@hﬂﬁﬁﬁki%xn@iportlon

with 5 an aW%i@r@ingeE%%ﬁ@n%sa@ifgﬁgﬁﬁEi@r@Héthugﬂﬂg5fdM“é&bféhng
i ntersected %ﬁt e cutti surface he opening is enlarged in a

gradual and BB®t rictied eFeYPoRMd ?hgf%F%QEl =<l A afddFhe 9 sk of
tearing is detleasetie Maddr has @aystnhqugmstbéeﬁafunneaImpmovimg

orientation Qf t thexP' erc Q%V?Ld%genfér a@% f&f?}.%% ' tlsetmcethﬁ]é ngosu‘rgé ace, in

the housing TI's ©of (xatgnce tothe cleanne t he
pi erci ng eleﬂpﬂcsdaﬁ@ax5 @Heféhabhpu@ﬂﬂenﬂé@ﬂlnr¢$m6©bu§pngﬂgb waten

present jtei inﬁeU'&Qré?Eiaﬁe r?éP@ﬁéfM@ka ate%ar@i@r@i@ie Oleigl to 90
with respect to the surface of the refil to be cut  when the latter is

engaged in tﬁ@mﬁéﬁ§ﬁﬁgaI@ﬁ%ﬁh@?rﬁb?HsWhﬂﬁé drigl Beofredt ek Ghe FoMited so
as to 20 be énﬂﬁxpmlj“@éthfbls ipr@othag l@o@$gl|’ﬂ@l’ md obamecepoutioff Lourse,

t he nature a d the ge of the . refill v ri ant n
general , the 5869n88 ?ﬁee é?gge Had SF Ho ks éﬁ‘sﬁéﬁ@'an qaenengl%%s

sui tabl e 25 §or amccoombdami g ﬁhaﬂosunﬁaeetyhes die reikk. The rleds¢| may
be a ri gldsd ﬁSEhBhghg Qh k! %é'c'%'e% %Iyer&e@utctqrﬂyl@m@e sybsgange,to be

extract or may not in“conpacted Torm By way_of exanple, the
type of refipngis af¢é@k@99rﬁ Qﬁ%ﬁ%&P4ua§§G¢én6r QFFﬂPBge Thy @B sing a

di sh subst anppathyni Ast faqs&havpﬁcr%u@ 4raneat Qﬂaﬁﬁ@& andind wecldose
formng a lid sealed gn the | ower e of t@g E%kg t he one fornlng t he
subj ect of paEERLCRP Jéﬂh6§anmﬁ3§§' on?%n@ iS¢ Wﬁﬁe Y hIEEY G r@F er ence.

Accordlng tofamotbertpesmdMuzdﬁy\unhaﬂﬂLowtlnﬁmdarnhﬁ\mapsmlext@kessachet
Corme e HE b SshLL  TRSk gl dedoinart atng o | A prELEmheE 200
confi gur ati ofhat fprms between the surface of the base portion and
the opening cut in this way. Such a space is therefore
temporary since it is created only by the cutting or
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. 1In
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 refill thereby avoiding the

formation of preferred pathways, and also the



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 may. bge .an integral part of the device or
be a part attached by screws or other means. The body is in general

commonly called a su e cag In 10 ge%eral t he bod of tg ngvice
cooper at es oﬁOBFS&UﬁB V\n]thS Bnpﬁ’]e(?r%ﬁ’é y PERSr RE3STr Oﬁa?rt B¥p¥t si ng
nmeans for br8akiikg téhesiowbe paxintof the pétrtinforeltdwesrfd omcobriihegext ract

pr oduced durtggttgel%tetlac%' nORy e Al UL AGeQ di 5@efh§f'rﬂ%gg££§f’ the

body and the ower closure part cooperate on closure according
principl e of oya®s thi emtdas m@@@%mmlaWhMQQxﬁQﬂd%nRﬁnQﬂﬁa%Q¢yltorbeépondlng

to the digecthorn@f ddifrRiEFCi fige pEEBRL Byl BR1LAGNROUSIIY SOA9]1 0agyoi d any
risk of tearing the refjill. A device w.th vabl e jaw 20 of thls type is

descri bed | nYFAEERESapblT catilon "EFF 634 B yoro%l§e“?n§é§eye9 unp! i shed
pat ent appl i eatitangERUNCE %], 1 7807s Spobddding. k9% nprdhed naseini tibe

appl i cant; the ¢ouply ; SSheedy al%’lit Rk AL aaDpAeneafslé)l NEedet% h”Et[m%ded

here for ref&rence. invent1 on 0Te 0 a nethod of
extracting arﬁeéda§uw§ﬂ§hc§h@ohﬂ§ﬁﬁ@éllﬁrﬁsﬁéﬁﬁlKlﬁ?splerC|ng the refill in
several (djfferent 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 tﬁéeﬁﬁéﬁgﬁﬁg d1enehta iR 9@9BFQBSd%@WéPQnﬁ“ﬁF%c@%f%thh%nref|I
and by creatthg, @itehtd puaFeced taerrmfearplétcemguréla@@exbet Weethsa Rase

portion of the ercin | e d the openipng. 35 The rest of the
description § ﬁéag m??%f?eg§$eHSgWF8n d?&ﬁ 5@ I'n 4 cAVED M3Te Figure
1 shows an eppkdeedbiiyew otS5an emdracﬂion denitde acespéicig t boa pteéerred
embodi ey ; THEYL€udiRReVE 18385 bhoBdl +¥eeW aRr gop@kbhcul arly of 5 the

pi ercing and mater-supply devi ce according to the invention; Figure 3
shows, in section, a preferred arrangenent of the piercing el enents secured

to a nounti n@reme@ebtly,la;ﬂa P £ dpbst Boni BMsOh fdr@iyse Sedthi PersReehi ve,

Fi 5 shows_the principle of cutt | f the
nventi on. 185PHCERGYpr GRERE=SpPI 1t PO, EHESCbEH - Gpoire: Tyt eIused o

denot e t he refhrifbhceHomeven ianghsst snafllbe | bhanpridied anylz | ofi t thg manner
and may Jncl uder3ny ORE Qfcd | Atk crsethakl gl d10r gk refdll. epne
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,



20 Wth reference to Figure 1, the extraction device 1 according to the
“invention is in the formof an extraction assenbly capable of acconmodati ng
-a refill 5, in this instance in the exanple illustrated, a sem 25 rigid
capsul e containing a substance to be extgacted such as a predosed quantity
of ground and roasted coffee. Mire specifically, the extraction assenbly
conprises a ga sHlelc%ge Lorn%ggra Pg'hf“&bOQX 2i roviﬂgg mﬁéf aoho sing 3
and a | ower 6%809? a ca8ab|8 of C%Op rating W TRt ng ca%qu% %ge 2
when cl osed aheapad the refill 5. The capsule cage 2 and the | ower support 4
may be cl osed by any suitable nmechanical neans, but preferably, by relative
mobility in a substantially vertical, straight or slightly curved 35
direction, oFrefgrebidry e BRSRyPEFLERBNFIE™ theCPBReP IR tWithay be
static i thgndidiefild 08£0 Hatw¥eder 1t @rarcoohpdaire fleiapisf i 31 andansl® f he

capsul e cage be movable in t direction 0 in the clos osition.
Ajternativelvg?gﬂelﬁo %Qﬁﬂﬁé#%ygﬂﬁléhﬁl§8ttlfggéfﬁi?ﬁﬁw)' st"€hat it
can nove al ongefinghe scapsidmyeshgin bei ggatiuréd aod etcget moMadd emahioag 0. The

capsul e cage, 2ol s extendad yauey ds e UpPeLnd BOLL i 20 A s,

connection neans 21 such as an ‘external t enabl'i ng connect
hot - wat er suppFyea¥he-upper portion 20 has an internal bore 22 for the
passage 1qf water, which communicates with the housing 3 of the holl ow body

at a water outlet 23.. 10 The | ower, support 4 conprises a distrjbution plate
40 for accommbdbeing kiR BERR BYSEHATEapSUPEtegMdtal iR CORLPRERRLOR!
fl exi bl e sheef 5the The adicittg ballenrnpl, at #nd orgapesdsn11di sttsbutett bngr its

i nner surfac eli el n ._desi.gne 0 . 0 in y
mul tiple tea??ﬁégg%’thgkfl5ﬁgglgégﬁé€% uﬁ%gqu%eJéﬁ%ecfﬁgﬁatﬁgpexg?gction
pressure instdeanhessapsul ehe Acgtibasdershl yta® piepeongded aemist reaen of the

di stributd onpLateanigr S+omeiqthe | igei dadiact s20 Abt dinedyesbter the
base of the ctapsule i5 broken, and ends in an outlet orifice 43. The refil
has a seal edtPBeLFpRECELNGdFETERCEr iT55EE Weiiideh AhEt A Ute YR 2°8nd the
| ower supporkgdalThe 2B grépih NngespOSr €oi shackerade M tSaal edf ppbner by
contact between, the edges of .th e and of the support.. Sealing ans for
t he cage, su R 8? gﬁ%e%§§Po§§F ﬁfﬁ%ggéfﬁnﬁfqﬁgﬁ%(ﬁﬁkékﬁt%P%%%% e a'firm
and el astic gkhprbetowsen ttiee pangiei pfcatttasty thusrdentedi dong@anyori sk of
| eakage zfthenbtehg dfﬁQQ&inﬂ&_ kful’ BEBHbEZE -aThggﬁeeh?em&mgﬁeescfatcczs' ng the

assenbly and holding 1t in position aré not illustrated here. This may, for
exanpl e, involve nmeans of the articulated | ever type with nanual or

notori zed cookr dourdfe AStEBOWA L SPE@CithieCcajdomdiryFi gar ehd aeseries of
piercing elenents 6 i rovi ded .at .t he fotton1of thq:houg%gg %an order to
a al

cut the top 8Fytﬁ5“§%§s PRY wiPH 2895 %ur at T t YEEFTRSK e~ Hhd ow &t er to

pass throughdevice has a housing of shape and dimensions suitable
25 for accommodating one or more types of refill. The
refill 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 1like the one forming the
subject of patent EP 512 468, whose content is included
here for reference. According to another possible

35 variant, 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 elenents 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, theelenents are nounted securely to a
comon nmounting support 60 allow ng fast nounting inside the housing. The

nmount i ng support, may J.nclude a hoallow rod p i 62 havi ng X nal

t hread 63 vvh?(s,h c1638C}slrclrbeefié:dlpntI:’oah:aenlt(f cgﬁp?e%ét §$9 taﬁllﬁ:aﬂ(y‘gd6 S@?ﬁ é)ﬁ{ of the
wat er inlet chahnded Mhaepifercrrdeeckements may be nounted by screws 64 on
t he support 60. Alternatively, the piercing elenment coul-d be wel ded to the
support or forman integral part of the support. 15 As shown in Figure 3,
each pierci n§neél eREAY 6 domptiseslayisdse 5t iLAFEL 619 entled) i pehill

| ongi t udignal adbeatihgn do CORE ESPRRAAGN anEZeb@i Gt 09r0fy epgmgeseat in
the refill. The base portion is interrupted by an jnclined 20 surface 66
whi ch forms ?ﬁ@eggiyiﬁﬁgsﬁgfacﬁsgfe?ﬁ% &l FRBIGRgIYRE Phcl FRG&tion A
of the cutti bgksur Thee bwidlyh mags pectart d rttteey i Ir getritorof titse pded ecabdy

bet ween 10 a 0, t j twesn A5 and T rfage inly
has a cuttinggfghé¥$§% %étgéh%#lggtrate In i%ﬁ?%rSR%ﬁﬁ%'tﬁg“%gg%n ageous
effect that tEe BiivEnggfahncermanlys ¢aléedam y "c@prsade | sapef'eas®d in one

pi ece on g hegshdeadn t beyey! ed RHd &6vidbusochbeadhtBY &% Wibsengoint is
avoi ded, where Fhe mat eri al tends to_nove a\/\@gﬁl n several directions 30

creating teaFiffne@ oGeFPtRESPERFHet tPYEE tRECPOFR. BREL haS¥Bbt 0% nay
advant ageoushygahe @ocobeecphinigonthai tilowe Ciess seCtilon taferedton the

direction of _.the cutti surf.ace,. S shape i s_adv ageous_since it 35
makes it posg:igf"e #% g%geﬁ an?%tgr?cetepi%%%dglcr%%ﬁi ﬁhl%lgpeagg%cee’ﬁi_é{% n°the
surface of thpebaséoper Riconrdatdt e ddge iofverita dmol é¢he Tmdy aandotsadden

re-entrance 9f,Wat @ Js$ e §yAnt echodi £ VoYl d1Baveet he Lorseguense; of

creating preferred Eat hways t hrough the mass to be - 11 extracted and

therefore, cBRSBGHBAEI yCLgeddist e WdG Y aidd alQvifer edse 3 n PEERSEERD Such a

cl earance i ssabseahenpongri tyreespbrdifior tde thy aviecefichhecgxt tiagt i on

Thus any depgsit of re?sjadues on.t he surbaces i.s 5 avoided. Theaisurface of
sC

t he base por?f‘Sﬁcilgg %Tégtptb%/ the t(:}}s{sps PE3S0Pf 8t R e%?r)?vgﬁr XY of the
pi ercing el eméak, ofhitdrpinyi tbs ceddtldnt &l dening ofithhendviamesujdace and
renoves y ssichlie d it.;:Fro ; sul.e t i’?t’@'; er i i ng

condi ti ozrald; rggai rJ1Cl?ill i denti cajfgas g??hgégl ov%/%cog) It o@n.s.a%étﬁ?%%%g{)gd cone
shape of thi EPs8rf0#s6dPsoosdvahtagedlls @dnpased wep@bkhahedwi Patantonst ant

cross-secti oapphipatibaulrar nehemdineg 1devicefd Slrsabdn o sthst aaheal |y
arced traject ryt?‘s shom n Figure 1 in thgt 2 consttant 15 cr{ 0SS section
woul d have tRE efféct TPIHing the hEPEPSR Ehe COIESTEE of°t hePRtPve and
t her ef ore of appéatehgoas améesilsabliecdbdadaheee Fnrt mefexanpke il | ustrated,
the refiJd expands 20 relatively little during pressurization such that a

passage 30 is mumintained between the wall of the housing and the wall of
the refill S5FimR&dy,thehdaswiriigh 63 skasrebabes| oy enolighhodboef 2 to

15 mm that wherathengefd | koba engpgethdd PORLLLABLI R hg 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
piercing element and the cut opening.

35
The rest of the description is made with reference to

the drawings in which:



25 housing, the cutting surface 66 is positioned conpletely inside the

"refill chanber, and this while taking account of the possible variations of
-the passage thickness due to the dinensional tolerances between the housing
and the refill. 30 As shown in Figure_2g each piercing elenent is

individually oriented in the housing such that its cutting surface 66 nmakes

I f 90 5 tot f b t. Thus, bett ut ti d
wear 95 of t ESBEPL EnGhCHE! 406 O 00ER NAEY Fle ) GEY TP A EITE Ny bo

made of a suatabkdihgrtoaadpwedierredi simhotdimaherial. The material is chosen
depending on the material of the capsule or sachet to - 12 be cut. In
general, the capsules are nmade of thin alum niumor of plastic with a

t hi ckness of FO9Rreo 2. shewst Its echienali fdewe Bed PRAT LN agiler cohg

el ements graythe MRAGGdreiad. wBkekekabbyy hadd-daygecapadhged o ahaim ni um
or stainless,steel, or of ceramc or hard plastic. The nunbéer of piercing

el enents maylBYSEbuP8é vary according to the size of the refills. Enough of
them 10 are needed in order to correctly distribute water through the nmass

wi t hout howeyer akeni t he, | of the_refil mu whi ch could then
break and thEgglsl\ggl l%t hseb c?dsiln%\%erﬁg%?ﬁthg tfr%gléerrtr% .pa}rg]ir]acr} egmeer}hcerr(gﬁts is
preferably beheephe8cand ¢dempnefbesabhyed sadacmoTheing amupbertef piercing
el ement s fdepends on the cross section of the elenents. Too great a nunber

of elenents with a Iatge cross section tends to create deformations in the
surface of theIBaPshl &5 Bafagingit hdIREEt ér INTRELPREGESVSE r ansver se

di mensi on of the base portion (for 20 exanple, its dianmeter for a portion
of circular gross se%tio%% i S @Fferabk%.lggs t han 3 qu even_nore
preferably betABER 1°and 25 CFoP a AT Sof % oAt 2% - BE Im 3t he
nunber of el pirentsnghelkudensdt oéxtbediBventdonOn the ot her hand, for a base
of about;gl to 25 2 mm the nunber of elenments may go up to 6, or even 8,

wi thout 'significant deformation of the capsule and thereby guaranteeing
optinun1extré@tﬁ§¢(ﬁﬁﬁﬁ@?%n§PPiFﬁéFlEPeséﬂﬁb,t?@ﬁpe?é?épi?.1m§MrP%

possi bl e confijkgur atd ORlerRAGY Pher CidiEh €l enedivery , bei pr amigtednwict hb@n open
groove 67 longitudinally distrihuteed along the surface of the base portion
nmeki ng it po%g%SFErF epeﬁfheatkh§Wé%ﬁﬂg'ﬁpgﬂp?ﬁ NP B! HEF . Fh& groove
i s preferabl yypeaoédragitihes8tisirdgidf orhélemdbdf trhéid¢ltti ng surface such
that the,surface is sufficiently free. In the exanple shown, the method for

extracting a liquid is as follows. The device is in the open - 13
With reference to Figure 1, the extraction device 1

according to the invention is in the form of an
extraction assembly capable of accommodating a refill
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 or slightly curved
35 direction, of trajectory O. 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 1in the direction O 1in the closed

position. Alternatively, the lower support could also



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 capsuleeds cut by the piercing el enents
6. In this position, a significant part of the base portion of each el enent
is inserted bnto th a sulet%o as; to offer _a flq¥/3u§fa§’ durln ihe
extraction tPmePTHe 96t Wat ef runs i it MREC 1dﬂh65§| o} T theP ¥ 23 and
is dlstrlbutedgenbehegpéssageOBOeﬂEenme@héeshbmhy Pet ween the surface of
the piercing elenments and the cut edges of the openings. As the water
gradually enters, the pressure insjide the capsule slowy increases which
tends to sli§Rel W%H’?r‘é]t% £59€ne? hotes SKACRIGHI F PR FRPndYY aPBundPRAEN

el enent 5 Thpo?t@&ﬁurzofoha{r@ﬁdjl n@oxﬁﬁ@c’@ﬁ@@ Qﬁeéﬂ’ﬂ@ czlps%@cmea&@esmbout 7

to 9 bars in_a_few i cgﬂds.dT e teg sile force for brea g the sheet of the
capsule is tﬂéﬁefﬁa LRt heNaRt +a¢t edPPIGTH PR ant %e ?eﬁ%@%dw?%?ﬁugh t he
20 fl ow partsdgpand ﬂhﬁnugppehepbmtecmﬁ 20Thkeasnwent inhehasl béereded2ri bed
by way of pr I ﬁ§§gp r ti.on d tractio rom
sem-rigid cgégulgg avi ng a p£n§k§ rﬁef@?ﬁa ?X?ﬁﬁnggéﬁbé 3@%H %hé
under st ood thausing pneénthenhpslavyveptliepEss HBEEFCQEFéeio?3extract|on
fromflexble refills of the sachet type conprising a conpacted nass of an
extractabl e food substance. for extractln a f ood

subst ance conP&i E¥Sm WREILkd4 r&ﬂmgrl%Qﬁa%a?asa€%g55188mﬁ%%ﬁqm
hol | ow body pooviastbmiddatanwpushag Yave acContoelacapgulllke r@émétal]aywat er

oLt ohanneloRassEaAqt fupual thexsald bodeandoomya! ot Lig bt folne

housing, a pl'ura rercin ement’s arranged in the housin
pi ercing t heptetfel |c¢mprlﬂos%%~eudalstd|lﬂoﬂﬂéueéinto1o¢acé§s niongar mréad;@w t he

wat er t Q.Epas§e:f1.569u%'ﬂ.érﬁ@mf§f '4'1I d@é‘%ﬁ@&ert'ozegahget hale t Bﬁeﬁ'lﬁbc' By
el ements are sgace apart .in the housing with respect to the wafer 1nlet

di rection 150p tﬂﬁéehéﬁéFﬁﬁgaﬁé e HSx iedéh FhSstciHy'e Mt S EbApti ses:
(i) a base perti @nese@medctQMe predysuard [proyielt | nthd Nnteapheldhousang; the

sai d base poLtion de gned to en t | eas artially nS|de t he
refill so as°tg8~ ?SFﬁl ?n c%%blna§|on ngg?ﬁe c%?w%%é%?%g of © %he %e Fill, a

space for thdipasshyeioh watetrei nsfake tﬂi@vcapiul ghet héigusd p@xtr@@tform ng
a solidgj engptaYhER, ”%f&' QW thanigle havi pgea c%?sﬁh@s% YRM&secihen, (i)

a cutting surface which intersects. the base portion at an acute angle. 2.
Devi ce accor 8PAl§ &8 enaPhtietcRat4eE8r #3ed in that

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

25 gripping closure 1is achieved in a sealed manner by
contact Dbetween 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 leakage when the housing 1is
pressurized. The mechanical means closing the assembly
and holding it 1in 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 1is 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



30 the base portion has a cross section which gradually decreases in the
"direction of the cutting surface at an angle snmaller than the angle of the
“cutting surface. 35 3. Device according to Claim1 or 2, characterized in
that the cutting surface forns a cuttingpangl e of between 10 and 50,
preferably 15 and 45, with respect to the longitudinal direction of the
engagi ng portjon. - 15 Devi.ce accordi;ng to Caiml, 2 or
characterizegh?n THRY #%e éggé 6%W%ﬁ%ﬁ?qtme&§%§nggrt?onaﬁ? c??%%f%?%y

el I'i psoi dal ,diegulibnted iamoegul darhed pahygohavatepsdindedt isond proPewtce
according to LAL4, ar Lzedein at, Lt he: base; porti on. cone
portion mﬁthtéhgggéletg bg§§gg% Oggndt%%, %%% %rgblig3_%nd&%£gég§%g Devi ce
accor di ng toSaR§taRE1BE lyhepraelrl n§ocl s digRataeheriy edhilght hilet he

el ement s sar ecapb@nted diyddes housi NGO a8l 1R eSepirelfaga®ull,i ngeiger f ace
at an angle ciose r equal to 90 15 with respect to the surface of the

refill to beSCEPSRA&n The IMPWRETed s SSHHSEY i 1t h8 hGUEPAG. MoUBkii%e
accordi ng t osappoone af ahkopiegediansg cla@imsinghanatter ithed housiadg. t he

base portion (P , i er, rface st e roove
oriented IonTﬁgugﬁﬂEV?gﬁfﬁs&5%%%§t§g%aﬁé§#fug%sﬁeggggggnf¥%g %pﬁg %r into
the refill. 82 haviseg ascerdiergatlo thmpadnd ofwhied precatienedsintai as,

charact arfg zedohp1thaht bR WahekalBhet jehanrel iox | agat ed,gantralfyein the
housing and in that the plerC|n§ el ements are distributed regularly in an

of f-centre n&RABRCAr odRE PHEICARINSLEMERTS. Bk iRGe MW Y t 3CEP%Pm 7 or
8, characterbzedonn that shppoutbe60of plescehagieteyepntshés peéwneeng3 and

10, preferably g.apd &,,89 14 '%%tl'a%‘& of ex%lliéa(:tsiug%oarfogqr sybsfance
contained in"arefrll %y piercingthe refill Tn'several difféerent p?aces SO
as to allow pnesguelzpdriwavér the papporhrough the refill, characterized in
that thegpiercing is carried out by cutting using a - 16 cutting portion

of the pirercing elenent at several different places in the refill and by
creating, atP8a8hopPade FadIERporardPdl oSt & Bsiden® aSCHBRELPBPL i on of
the pierci ngaebg@entocrtd drhesTubrbeppefi 8. 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 1llustrated in Figure 5 with the advantageous effect
that the sliver of material 53 1is 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 1t ©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 1s prevented, which would have the consequence of
creating preferred pathways through the mass to be
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surface and removes any possible deposit. From one
capsule to another, the piercing conditions remain
10 identical 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 1in 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 1in 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 is
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 1is chosen
depending on the material of the capsule or sachet to
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' may be made of metal, preferably, hard-layer anodized
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, 1its diameter for a portion of circular cross
section) 1is preferably 1less +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 longitudinally
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 1is as follows. The device 1is 1in the open
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10551233455ZXQgg1as&&@ plnch the sealing edge 51 of the capsule. On
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 1in relation to a device for extraction from
semi-rigid capsules having a limited deformability.

25 However, it is understood that the invention 1is
nevertheless applicable for extraction from flexible
refills of the sachet type comprising a compacted mass
of an extractable food substance.
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"10%55&f()'31¥F96549%@§&EQ%?Ségg@acting a food substance contained

in a closed refill, the said device comprising a

5 hollow body provided with a housing for
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:

(1) a base 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 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
respect to the longitudinal direction of the

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

15 with respect to the surface of the refill to be

cut when the latter is engaged in the housing.

7. Device according to any one of the preceding
claims, characterized in that the base portion

20 comprises, on its outer surface, at least one open
groove oriented longitudinally in order to make it

easier to introduce water into the refill.

8. Device according to any one of the preceding
25 claims, characterized 1in that the water inlet
channel is located centrally in the housing and in
that the piercing elements are distributed
reqgularly 1in an off-centre manner around the
channel.
30
9. Device according to Claim 7 or 8, characterized in
that the number of piercing elements is between 3

and 10, preferably 4 and 6.

35 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
to pass through the refill, characterized in that

the piercing is carried out by cutting using a
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