WO 2011/ 028117PCT/ NL2010/ 050556 Titl e: Method and system for di spensing a
pr oduct The invention relates to a nethod and system for

di spensi NYORVPYBEUZt, for instance, a milk product, mil RCTANIZMOOEPSEm or
aerated dessert, or a different product. Such a systemis known from
practice in various variants. It is 5 known, for instance, to contain a
spray creamin an aerosol, which aerosol is manually operable for spraying
the cream see, for instance, European patent application EP 1 061 006 Al.
Al t hough highly user-friendly, spray creamis usually of |lesser quality

t han whi pped..crea Spragy creamis, for instance, |ess stable than 10

whi pped cr:’gﬁﬁart th?ﬁ%PaéﬁndfqyﬁFﬁﬁzgr depenyIng aghtedhet s usual |y | ower than

t hat of whi pped cream and noreover decreases nmuch nore rapidly over tine
than the firmess dthemvpption celaden tocGnmeshod hud systeos fofdispensingat he

absence of a stabildizi networnk of .fat . ray cream \Wen ki ng whi pped
cream duriWé’%%ﬁgg%W&? €n8 l?r%(?u%i W]E‘d-?&cfﬁ’e?rﬁgp ?ra?erag%%g%éggnlggrforned
(al so 15 cad Ugtbreat praluceoal escence), which contributes to the stability of

the foam The creamthat is used for spray creamis usually desensitized to
partial coal escencSucha sistem ip kapwin frpmrpraghice gnyageenveriaataudt isng al ready

before raglil% s.a resultt of aslrgaksi ng. of ath(la agra%oslolan /c?lr Jermerature
fl uct uat’ on ? i8ﬁ%ﬁ_§ﬁ?‘5"’l8§8mi6 & é’ﬁ ﬁﬁe_(f? T RE A&7 ESoN ) nother  cause
of the | ess@andfli§bpbidblé Yordprapin@thelcddtn! Sed, lier iSearte, Eu@bpdadShABAE,
nitrous oxide for foamng the cream Use of nitrous oxide is often

desirabl e buudicaionHeP i Q3 ABi1ity of nitrous oxide in the cream ensures

that, with an acce bl e ure Jjfa.t spr .S 161 s can be
stored in the can. %Ilﬁégug@gﬂ§§§ 3%%}1'%?95“?? ’vsg’agy ﬁlce[%hq% lspg%)%%{ gfinltgs%gl eased
upon sprayi Wh@%ﬁhtwmpb& ché43h] SpReTabes kofoMindtandd, lasidstablthanhe hi gh

solubility of nitrous oxide nmakes for relatively rapid diffusion of the gas
from t H® f owhinpegrcseim: thenitinl fismppssof spray (ceesia is ysadlly lawer than that A

e o AR 30 e WSRO AL AL Sl IR bAoA ke Blmd PP 2Y

cream durin g 1S not constant: I 1 nstance, as cont ent

2011/ 02811 7{He i AELEUf DD Ed 2redim I Ofie bitlid edusys dptiapdsl the absorice of a
consi derably higher than that of the finall spra){{ed cream because the

ni trous oxiabpizans nebverk oldatiin ppiysprag Nphen making whippeshereag whi pped
cr eam mchi 68p 8 LA Gl S bF RILRE A54d:fr AR RePIONLAIRA (b Static
15 called partial coalescence), which contributes to the stability of the foam. The
cream that is used for spray cream is usually desensitized to partial
coalescence, so as to prevent partial coalescence occurring already before
spraying, as a result of shaking of the aerosol and/or temperature fluctuations
(which would lead to clogging of the aerosol). Another cause of the lesser
20 stability of spray cream is the use of, for instance, nitrous oxide for foaming
the cream. Use of nitrous oxide is often desirable because the high solubility of
nitrous oxide in the cream ensures that, with an acceptable pressure in the
spray can, sufficient gas can be stored in the can. The gas thereby dissolved in
the product is released upon spraying, resulting in highly aerated foam. In
25  addition, the high solubility of nitrous oxide makes for relatively rapid
diffusion of the gas from the foamed product, which results in a lesser stability.

A second drawback of the known spray cream is that the quality of

the spray cream during spraying is not constant: for instance, the gas content



5 Advant ages of whi pped cream over spray creaminclude a different product
quality (lesser aerated quality, higher firmess and better preservation of
firmess woeniii2say. However, in general, the known whi ppedfNIomasessachi nes
require nmuch time for preparing the foamed product (conpared to spray can
systens), are less user-friendly (at least, difficultly operable),
relatively | ess 10 hygi enic and therefoe require frequent cleaning.

An aspect of the present invention concerns in particular a method and
system for dispensing a foanmed product.. . Dut ch patgnt glL]lngMBB
descri bes &f the ddaklpspedicicar 18 crpsidenabhe higher dhap thakekthe 103

relativel f i AN i assed
{hr ough: o SERRESTPAR, BARSE B ARIE TR o feckite AN BRI ROEAAREPES ST
whi ch di fferent stAatoheRdswyRippedpoeimdnidiiinesary buowh pef o¢ fiioms pasatee via a

beam di vider in the formof a penbrane.. . 4126397 descri bes a foam
gener at or, aﬂfitq{eérwlii{?ﬁd"@hé??éé’rora%@% mixest fEhPRINgFiedM ar e separ at ed

by a pos%%maté%e:sgr,g%%e% iR 808 ity 2eMihALAY SWiR KR! prbaacE havi ng a

short processing 4888 concerns a gas injector,
to spray chualityn@esser @axyared quallivy paigber irnpess and betted PRERFIUIBY 2f concer ns

reduction gof oxygen in whipped cream utilizing a rous, menbr ane. .
25VD2008/ 0BSBASSHEERE HBEY. TPV UTTe it EHRSTRDILSGITEY WRMPRSHCre By SARLINGCe,

i ce cream . atiel nﬁldhat\}%%bf%g;)%%rg‘gg OB e dProlBENG oRpafed 8 Bfragtdnuse of

menbr anes. 3 describes a systemfor obtaining foaned
m | k, wher epsteais), are lssgppsareiendlynidtleastadidficdlitly dpesableRrreladialy Jesst he hose
IS provi degw?)() with abfilter to filter inmpurities froman air stream

Provi déB b&wgime ard theredoreipayire frespient $15e711§:2010/ 050556 3 are val ves, to

prevent the possi bj&hiés%ﬁe&fo_ Ak et ihl O cdReth€id %)Htﬁrulafr@%éfihﬁﬂng of
air and mlk is done al a |st£nce fromthe filter, at a hose connector.
An aspect ahdtdystem dsredispémingi foamedptredpdtat es an i nproved system and

met hod, with which_in parti apl e .f oaned product. .can be obtained 5
ina particularly W?@P%W%m%ﬁ%%@ﬁc? T4 Wéﬁ?‘???fe%gwgé dur abl e
and rel ati velyodigh 64 fladl, WR&R ﬁ%‘telre?apdvél? cBa¥sei frufoain & SRASLedwRicRduCt
quality is reallzeé. To this end, the invention provides a method

for di apengrrefpasm fsoadeadassad tntougbramaotheaing cButoh patgnt 02¢4438pplied to a
product vi

AL O B AUETE e SRRy i 1 R
product, for instance, via a beam divider in the form of a membrane.
DE4126397 describes a foam generator, with a mixing chamber and
gas inlet chamber which are separated by a porous partition wall, to prepare a

20 building material foam having a short processing time (< 30 s).

US4674888 concerns a gas injector, to spray chlorine or oxygen into
paper pulp.

JP2005143372 concerns reduction of oxygen in whipped cream,
utilizing a porous membrane.

25 WO2008/009616 describes different methods for preparing, for
instance, ice cream, inter alia agitation of product by means of a rotor and use
of membranes.

W02006/078339 describes a system for obtaining foamed milk,
whereby air is supplied to milk via an air hose. Preferably, the hose is provided

30 with a filter to filter impurities from an air stream. Provided behind the filter



Here, in particular, product is supplied to the mcrofiltration device, in
order to be provided with gas. Thus, the mcrofiltration device can effect
gas bubblwoforwmasiien in the product. According to a furtrhemNiebmwsesasi on,
the gas 15 and the product are supplied separately fromeach other to the
mcrofiltration device, for instance, to a mutually separate gas inlet and
product inlet, respectively, of that devi ce. The device conprises, for
ms:ancle, gas transm ssive pores; the gas and product are then supplied, in
particul ar, on opposite sides of hose r ch t hat ga fl ow
t hr ough théE%V%‘BP%stOlH’i%e%hﬁﬁ@s Héféfcoch\oﬁl‘i‘@tﬁb egl%m?‘t?n@&e’i 18 nate, for
i nstance, & Ghat %i ggu(% gh ation
devi ce). ?ﬂx g‘tq%en prefe réd ﬁ p%raﬁigﬂ teﬂr%egltg%oggqhongggﬁée‘%hg f oam
:j s to be obt ai ned)Ahfaapedtmfthé pdwehtdmwmttammntempﬂdtes andmpiroved system
evice: - erg amx treatnment 0 oes, a controlled
preasgr; rélgg 'g‘ﬁa with whic AR RRCHSE ar@fst@gie {Oﬁm@rﬁiﬂ?r& “T"igj %"roﬁ (fses a
met hod § or ;i $AGASHAYHAMERLY AIRARACGHH 1A Ay dnprRAURle, (}able t

i 1@ndi nst ance,
cappuccino m I%[a S?’ hla% It appears to be agvant ageous atlo supply gas
to the prodelativelydow- margpfxnéatrrsaw}mmelmm pastiomlahoaonsiant pradwgt auég
(relative to the ;0 mcrofiltration device) m xing treatnent.
2011/ 02811 EXEAIRLS010/ 050556 4 The gas nentioned can corrprl se, for
i nstance, one or g ﬂug%%ﬁsth&{nv%n%ﬁ éﬂbﬁd@é%method for didpeRamgappear ed t hat
use of a microfiltration déevice for a ng gas to product can provide a
hi ghly st alﬁdmechprdchmtlokmrﬁcmmedmphaﬁgaaﬂsasmppheémgtmnduﬁ yaaity, | n a

relatively si e mann Wth variou

parti ctf ar 3ok ?’F%\?@r‘ﬁdl‘Fe( Yo gRERCYar g’é ?rlng %1‘8’@%%@ ?@%ﬁ& to be
obt ai ned, BrodltY 6,24 3mifte d %Qm@ueawdvmaté}aiedﬁwa%parable to or higher than
the overrun obtain nmet hods al ready known. A m ni mum overrun can be,

for instance, apermemhe;iaytlml@% pmduparStatmplhaﬂ tashe oxicrafiltrayionsiyyseend 10

nore particul r tel 0 di h
FAR RV YR S O
overrun cag,Bgid ﬁ?&ah'aﬂrinm@ gﬂrom Rb(gﬁﬁfné fbad\f&%xexf Slabbigianehe gas | east

1% for instance, | east % The overrun may be, for instance, in the
range @b 1Jaaa%bemrecﬂmtaetrle)supﬁh%%pmﬁ%lyrfr@fleﬂaabonhmﬂgél%m}%‘?@tfﬁté?’br ably

10-60% In 15 a pon-limting ex ora o foaned b

t he i nvent |d6ﬁ1°es§’6ﬁ“?tl"‘}3fe’ltf’gaoﬂt“§% §?R:"‘Ha errun m‘ﬂ‘%t‘ I!FE met hod Y

provi ded by.{herivenent tiglt &e@&epmgldéelcfeqamm@eommsmw gusi ckly and

reliably, in"a hygienic manner. The nethod can be utilized on ﬁi[small or,
I

conver sel y tramsmishiae gores: dhe gagema@rpduciiare thensuaphedtinearfigelati 88 can

Im;[ :ﬁ\ég(rj ]P (rggglogge &qR8LE {}g:ousle%rolrgs,% SRR gésaééneﬂg\g'%ﬁ%déwtﬂofse pRfePimeduct is

20  the product (the pores mentioned terminate, for instance, in a product feed-

tshst r eam

through channel defined by the microfiltration device).

It is then preferred (in particular when a good, homogeneous foam is
to be obtained) that the product downstream of the microfiltration device:

- undergoes a mixing treatment; and/or

25 - undergoes a controlled pressure reduction.

An aspect of the invention further comprises a method for
dispensing a non-homogeneously foamed product (P), for instance, cappuccino
milk. To that end, it appears to be advantageous to supply gas to the product
via a microfiltration device, without utilizing a downstream (relative to the

30 microfiltration device) mixing treatment.



consunption. Furthernore, it has been found that a relatively conpactly
designed mcrofiltration device, and, for instance, a relatively

i nexpensiwe 2niiomefi7l trati on devi ce manufactured from di eposahbw/osesseri al
(and/ or 25 di shwasher proof material), can already effect foam formation
wi th high-quality foam The mcrofiltrati on device can be desi gned
in various manners. In particular, this4device conprises a rigid wall,

whi ch separates a product feed-through space (for feeding-through the
product) froma gas supply space. 30 The filtration wall is preferably
provi ded with a I afBe gaamantiasedioaggopmrsiegfor ipgance, one or more gases, or
2011/ 02811%@%9&@/ 050556 5 channel s (extending, for instance,
transversel hrough™this wall, fromthe gas supply space to the product

f eed-t hr ough space}t, havthapdeacbdblngt Sseasfer mlicrofitsatipn devidedomadding@aattovel y
narrow outfl ow nouths (the channels can each al so be narrow channel s, but
this i s noPredifticapmapviden highly siable. attnastive foamy ingparfpeuiar of cgngtant; 4 g

that th L 1s r I kol e
differ eﬁc\g%t elalg}p’ﬁéyan%?%gg%l? Sgﬂﬁ’p ?ﬁ‘g‘aﬁi‘gﬁéﬁ’? \f;\]e%h% t efg%orrn%%ecﬁf O?E%Ef{’t hr ough
space and gasresugphypaspackrlyf bighi netranc Gegaepossatienilhfé enenbeerofoumdr e
than 1 bar or a snaller pressure difference, (the pressg[es rlﬁglt Lone&l in
this appli daPeoktaiped, Yutadepr €8ed PR unthahis imRpAraPIs i o fughe phan

i nstance, gpf ﬁ@&rﬂ&%@%&&efi@ ek méthGaihlreay EB_SWBQ Al Aim SR A% QAR

(fruit) juice/drink, an alcohol-containing drink or drink base, for
i nstance, iheefordnstainoe, apprdsiniytedr 10@6s i s ealadr apyeoximatelndbothicmnd a whey

drink or perneate-based drink, (m/l hake, ¢hocol ate dri nk, ri nki,ng)
yoghur #£0 sm,qu&‘é“g‘g’aﬁ?W"&%%}‘E,%)O%’n(%ﬁﬁ?’?cﬁégloé‘rt HFPfiR&pi?"b‘g&H usedr 15

conprise a differ e(%c %ﬁ}daer\;/ hlte PR tive V%fnta?éb&s@a%x%%ﬁﬂt, tAYRIERAN,

upstreamof the filtra Ice no prefoamTls utilized, at |least: a
product i ncahdellesatitanyB00% camdHighier ¢han &% fodinstange, stbsasaits, 461 y
[ ofiltration device..According

non-f oanmed .conditi o is lied to the mgc
to a furthdRSEPEHAR %?ﬁnl,o%}f{ﬁghep?&}'ﬁ‘d? nay gatféﬁﬂ&éﬁ'é%éﬁ‘@?ﬁ“‘ﬁ?a?fed pr oduct
(whi ch may 1069 ¢ re@&ab%ele.ymmﬂm%we?&aerwwem %ﬂegrbﬁrﬁﬂlﬁ“ 1d-e0%. Ihe

product may be, for instance, non-honmpgenéously foanmed, for instance, if

t he netifod d eadiintitingexaatilomdk o o makk pradect srfoamedbyddhednvértion,,

cappucci no m'gk%. As stated,.in the |latter case (i.e., provision of a

non- honogerf¥6idhgt HeRkRIRs 5H6R R 9VeRB i xi ng treat ment needs to be perfor med

on 25 the product phevhaeddWrbtiddddy the inventimﬁ@‘&x??ﬁ'éﬁﬂe founded prédivt
el aboration, it is advantagéous when, downstreamof the microfiltration

devi ce, theepy qoickly andechaals, in & bygrenli¢ adnmessEhe methodican ba utiiged ont he
pressure of the,product can in E%rtic | ar be gradually brought froma first

pressure vd srall or LConYersely. Med 1188 S¢¥fue, with 30 the first pressure val ue
bei ng bpgher than tphg p¥6deidoPhies dYytheAleiftidifican moreover provide a

particularly pleasant taste sensation if the product is intended for
consumption. Furthermore, it has been found that a relatively compactly
designed microfiltration device, and, for instance, a relatively inexpensive
microfiltration device manufactured from disposable material (and/or

25 dishwasher proof material), can already effect foam formation with
high-quality foam.

The microfiltration device can be designed in various manners. In
particular, this device comprises a rigid Wall, which separates a product
feed-through space (for feeding-through the product) from a gas supply space.

30 The filtration wall is preferably provided with a large number of flow-through



6 pressure difference between the first and second pressure can conpri se,
for instance, at least 1 bar, or a smaller pressure difference). The first
pressur e wayoh®28fior i nstance, superatnospheric. The seeomNIpo@YSESe nay
be, for instance, substantially atnospheric pressure. 5The pressure
reduction can be effected, for instance, by a product processing device
suitable for that purpose (i.e., a pressure reducer, pressure decreasing
device). The processing device can be configured for, for instance,
appl ying shear to the flow,ng product for the purpqgse of decreasjng the
pressure. ¢ eils &r"é%ﬁf&lpgpfpé§§§ﬁa@°?»édﬁEW%PP1V§Ré‘ﬁtﬁ @as m?k %r%éh? EB%i ng
applied to 6%& i r.ql s rat.l oduct
can be wel F rg\%g%%@%ﬂre%lﬁ)%ﬁ? Q%.e d tlh%iuéﬂi Ie?’ ﬁg@ﬁ@éhﬂggaﬁg%ﬁ eg?’;’?gtgood
resul ts ar provided wedh tefatdosinstareamoatfldvhencuths ¢fhd dhraamietsncateed ohealsdh be
product undergoes a mi Xxin reatnment, in 15 particyular, f obtai ning a
hormogeneou8apdutANYe fRutt 1$‘§"f"ﬁéﬁq‘é@ﬁ@}:ﬁalﬁaﬁuﬁﬁ@épf@g‘g&{%“%gﬁmlge .
M XINg § 1 egd PR e oR8 W B Ryt &eféfxﬁtdxfdeméxéma@a’de%any eBdutkng device
can be, for 1nstance, a product processing device as nentioned, and has
been f oundddfgrahtetheit gy byévegl dupngsseabetwenr desprodmdt fedahrowgh bpager oduct
in a particularly sifrpl € nmanner. 20Accordi‘2‘%(§g[ a further ehaborgti on, the
filtrati onaaé\gﬁééupg YOTRGGP of08 1R RCR F PCS? SRt %in??fegf anch ats?h ssi ve
pores havi pand, IRAesdiA8 diffoldhBe (HAUSeOurls haditidHdd ANhis hpIRAftidnCatlear a
pore size of at least 0.1 mcron (in particular greater than 0.1 m cron)
and | ess t hbhspl@tenpressmes).f or i nstance, less than 1 mcron, and in
particular less than 0.8 mcron). Good result re 25 obtained with a pore
Crse T80 he range Tre itk Fi b oDmstRnce: m Bod Rrodge. Bilk Grea |
appr oxi mat @éﬁp&cﬁm%ﬁk?’g%ra?l c?@arfggﬁ’gid fREd/BBin®RT 8n ANAHNBEh MM AR € Si Ze
. o 1. or

in the range of approx. m crons, f i nstance, approx. 1.4

m crons, for drinktlsaseeforfinstaacedreenonvgeacodsiry or skamesubaseddirtnk, or

i nstance, cappuccino, mLk. . WO 2011/028117PCT{ NL20Q,10/,0505 7 :

Accor di ng f‘bﬁgn?"urat‘ﬁh‘?y Srink s ReTBITate éﬁﬁ%ﬁ"é{f‘f‘v@% %hazst?rf colafe qrink. hor es
ina surf a@@ri&ﬁ'ntgf‘fog‘ﬁﬂt, bauRdiceGréal R AUssEerk SR0p A icaltn slBNPRIdUER Y DE,
for instance, snaller than a remaining, closed part of that surface. In
that wab| semprise atdifferrortagodust. fupahieulaf,on thegirgsend, inpentdon, dinstrdamt ed

over the supf.ace. 5 that circunferential. .edges,of neighbpring. es.,are, for
i nst ance, 8E @ﬁﬁf%}éﬁn é?%‘?%ﬁf}é”?{%m éga‘étﬁh%ﬁ%ﬁgf ??%g:ta?g)(gurcgél?étge F2% a pore
di mensi on %ﬂfdaaf&ﬂ%.eA o Fodch Bl Wesla AMEN P @804 BedicsRdRIMG) v Slpded wast

nei ghbor di stance et ween nei ghboring pores) may be, for instance, in the
range of ableimigrofiltragion demiggarti cul ar 1:2-1:20, or another ratio.

10Alternatively, AT %nagttiovaeﬁﬁgﬁgr a%(];raa%ﬁ)n(?fthé B?od%%"t § aih'an?o@ﬂé(ﬁ\?sqf of
20 foamed product (which may or may not be a monodisperse product foam). In
addition, the product may be, for instance, non-homogeneously foamed, for
instance, if the method leads to formation of a foam layer on the product (e.g.,
cappuccino milk). As stated, in the latter case (i.e., provision of a non-
homogeneously foamed product) no mixing treatment needs to be performed on
25  the product provided with gas.

According to a further elaboration, it is advantageous when,
downstream of the microfiltration device, the product undergoes a controlled
pressure reduction. Here, the pressu-re of the product can in particular be
gradually brought from a first pressure value to a second pressure value, with

30 the first pressure value being higher than the second pressure value (a



the wall boundi ng the product feed-through channel may be, for instance,
greater than a renmaining, closed part of that surface. In that wall surface
t he por eswomyifaastiner, for instance, be so distributed @oremNikbmw/ sesséace
that circunferential edges of neighboring pores are, for instance, at a
mutual 15 di stance fromeach other that is smaller than a pore di nension
mentioned. A ratio between average poreb6size and average | east nei ghbor

di stance (between nei ghboring pores) may be, for instance, in the range of
about 10:1-1:1, igifparti cul ar 5:%— %;51,6%5 anot her ratio. The product can
flow, for PFRSSUFfdiffererspibstiveenithe fust ard segomdgrressire sonormstse, {9%at i on
devi ce, whi e i PRl i res, to
be supplie s?)?%&t' ﬁg%osrgs@b% hg%p%%g?g%%r@%%hx?)iE?‘gﬁr%?pg&g}lgés)sure
prevai | i ngmay he)dogmstanmepbypearptmesplaaric. e seosidpoessubemaydiefort han a
pressure of the product flowing along the filtration wall. According to a
further el Hﬁ&?%‘iﬁ"SHg%tla“fﬁi‘yi%Wg’ﬁPL%gpf%“Efas can be 25 brought via the
filtratgon device THd Brd8GrdFlittibn $AHYe dthiRtddibUfleen el b§a grohaed ut e)
pressure of nore than 2 bar, for instance, a pressure 1n the range of nore
t han 5 bar pracaspagdevigkanitabpr fogthatphippser(i.¢.haprdssuae redurerj petsawmee, a
pressure ig t he range. o ,ﬂ%)out 8 - 13 bar . Aﬁcordi ng to an
advant ageofi€TERPBEEYIGL, TheRrasPesdng Aevice fen JReqnfigussdl fop PR&FARGR of 1-2

bar, in paﬁﬁﬁ&%ééh@ar&%@ﬁ@‘Ho%iﬂ%%?@du&q@tntﬂe PdrpR3E oRBELLRYRE the than 2 bar.
The pressure is, for instance, higher than an anbient pressure (of the

device). pressure. The mcrofiltration device can be designed in different

manner Good results ar btained if the filtratjon . device i.s provi ded
i e meror i s dnTudih e e dution i atalitd PN ShesbaRe RbRliedcond

space, WhegeiHb pioaubt R4 ebnirsllSY BRINMRY, dpalrBBoh bf Ble BRAKRE 808 bbRE1pas to
the second space, or vice versa, such that the gas can be injected via the

m crofil t rpteventedhdr lited. t he product. Supply of product to the first space
can be carried out ui tabl e, fluid supply neans, .and. | y of s to the
second space can blé%ﬁﬁﬁfleg ound hﬂﬁL} %%s'%g‘[‘éﬁlaé‘? 8@'?1%@};?‘{}]’%%%’??&”3 ich will
be clear tghd Bgcr®kidrh86n B8YREMhe product undbbfodsid IiRinlgQRe¥ddntCaN have
different configurations, and, for instance, be a tubular mcrofiltration

wal |, Whi cha amforobsainipe aihemagenpeeepfaduet foanublé isther espeaindly | n

anot her enbqdi nt. the filtration device is ovi ded wi for. instance, a
oo e orRTa R oS ph the ML REELER: (Pl kbdhe iipgto ) *DC®r
passed on Q&dcsiTiee Rfixingelevadel cadl i) Gor Misbaridl b plbdiRYFBcasind &dviepase as

mentioned) and the gas_on the other side (to a second space as nentioned),
such that meatigaedi and hpebeer fqundocanadlee ying apreseurs desease andi on wal |

(in parti Cé‘ﬂxe%rrotuiésgeE)?B&vfctcigr%ﬁmﬁﬂlgﬁy%g%lﬁ]f%:alﬁ The invention further

provi des a pro spensing system ns?lénce, configured for

carryiz@ out a netAedrdisgtent fuefled eldbidrasival &HB fikravied aewbé ¥ provvdedied wi th
a holder with cgontains a product to be dispensed, and product discharge
nmeans for Witdchiligrign pradbwith gamiragsmissive peres Moy ers a mare &ize i the oduct

0 et g PR S0 LA PR T LU 1A Sy
particular greater than 0.1 micron) and less than 2 microns (for instance, less
than 1 micron, and in particular less than 0.8 micron). Good results are

25 obtained with a pore size in the range of approximately 0.2-0.8 micron, for
instance, approximately 0.5 micron. Also, good results are obtained with a pore
size in the range of approx. 0.2 to 1.5 microns, for instance, approx. 1.4
microns, for instance, for a non-homogeneously foamed product, for instance,

cappuccino milk.



25 mcrofiltration device is connectable to a fluid supply for supplying
gas to the product during product discharge, in particular for introducing
gas bubblwe 2ontmstine product. The microfiltrati on devi cecmay.2bw/sets6 up, for
instance, at a relatively short distance fromthe holder or, conversely, at
a great distance. In this manner, the above-nentioned advantages can be
obt ai ned. 30 Preferably, the systemis frovided with a product processing
device, for 9 instance, a mxing device, in particular a static m xer,

whi ch product proceSS|ng devige is dlsposed downstream of the

mcrofiltrati on dedf<O8dingHe g &#mrte pherasion; agugsiiatize pare parines oh theni xi ng
treatment gre@ i algl?cfé’éeoﬁ‘t% It \g{i Qve%ztola%cpfe%qut?ltroﬁ%%zg@né £PbE0! | ed

pressure reduction, parti cu erate a ho eous pro uct’ foam
A treat rrent"ortmstmmasmaﬁdr thin byeﬂnhmmgpﬁusﬂd mmmﬂbampnﬂma ér that wallg
treat ment, pr essure reducti

?n bot h; can thua lf) ace epar ter from
an action FBrigee EIGRAEEANDY ieTifer BPFancEabs o diss eégd(?veé‘ thefpletactinp )
Use of Sheﬁlg%tﬁgf&ﬁ?i% 3 s??\ﬂb{g%b@ﬁ% | P& a fel forPfs BT det §9a'n£uﬁza1

non- honoge oanmed produ or 1 nstance, cappuccino mlk, 10 is to
be prepar edlslnymdqﬁromycsaohmthé“hebay:tnegeentesybaemmednnz.iengononemom&d/é\nt| on is

sinple in use, relatively quick, relatively reliahl us has
pr ef er abl y IR30 REVYSRT HEaTRES pofess%%@f‘ﬁ)?vef ‘?e%hlﬁBFten%{ﬁ Sﬁ g‘?ﬂ &G\éﬁefeél
mai nt ai Ni Ngo iR, lfohtrag pd?ed) zflap@@' fo¥ 11n§tQﬁc§3ﬁ§ttﬁg‘r§ﬁ§e epaml £4. 1960 in the

system can beo relatively” 15 smal e5|gn(eg with a mcrofiltration
devi ce of \phmcmlarllzﬂ 26t oﬂmmmemmame e. g Iength - |s smal | er than 50 cm)

or, con ersely, el atively Iar deS| (’lr \% mcroflfltr |on
devi cel®f which a AtV Yn%ﬁ‘é‘in tlveep e 8 @%ﬁt"ﬁ € Pgre?rfﬁlal BHIAG

I'n a conpagp, %ﬂtﬁdﬂrﬁhﬂ%ﬂﬁ@gffd\ﬁgwﬂeﬁhﬂaﬁ& QEQHH&thngeforEiﬂQtahB@ 20
mcrofiltration device instanCe, less th 1 m for instance, a

di st ance | gssatehéimarba remammg closecdipex, ofdhdt surface Ihé’bgt wadlnswzfacerbhef or
i nstance, a di st anglet ess tha greater

t t
di st ance nRYTHOHE Brfofh‘éstﬁﬂ%eergea?od*ﬁrwgdwe £ Ivﬁ%ﬁv?tf % bet ween t he

product hol.gefn@eéntHe e84 K idifRR DN peresday| B8 1n§t@hcé ngtapGRuanor e than
about 5 m In that case, for instance, a relativel Z Ion product Ilne (of

more than distanéofrommeadinutber thateistsnzeles R DRPOTS: 1qnomérl§l@h g‘z\:
A i orof || ERUPPERGHT Foret PO B AP 8RR aRoe SRR BeifEs ¢ of
TELTER Smnsaos st o s s ons o
parmcular 5:1-1:1, or another ratio.
The product can flow, for instance, along the filtration wall of the
20 microfiltration device, while the gas is supplied from a gas supply space to the
pores, to be supplied via the pores to the product. More particularly, a pressure
prevailing in the gas supply space can, for instance, be higher than a pressure
of the product flowing along the filtration wall.
According to a further elaboration of the invention, the gas can be
25  brought via the filtration device into the product under the influence of an
(absolute) pressure of more than 2 bar, for instance, a pressure in the range of
more than 5 bar, in particular a pressure higher than 7 bar, for instance, a
pressure in the range of about 8 — 15 bar.

According to an advantageous alternative, the pressure mentioned is

30 in the range of 1-2 bar, in particular a pressure higher than 1.01 bar and lower



a length of the wall (in particular of the product feed-through channel) is
at nost 50 cm in particular at nost 20 cm nore particularly at nost about
10 cm ThwolzengkBiirenti oned is, for instance, in the ramrge/NRoBERIBKI mat el y
1-20 cm (a mnimumlength is, for instance, approximately 0.5 cm. Inab
relatively conpact design, this length L is less than 5 cm for instance, a
| ength of approximately 0.5, 1, 2, 3 or84 cm The met hod can
conprise, for instance, use of a product flow rate and gas flow rate, with

a ratio of product owrate to,gas flowryate of 10:1-1:10, in particul ar
11005, O o Ay EhS Drdspute ke &Y inglant: heashen anmbicn} PEARSBRLIO!

10ratio. the devicd). fl ow rate of the gas may be, for instance, greater than
10 liters per hour, and nay be, for instance, in the range of approximtely
30-600 liter/hour Theomicrofiitxation de0ic8@Anlhiet dasigrodr inaifferantenpanerscul ar | y

100- 300 literkhour), or .have a.djfferent value. The .gas flow rate may be,
for | not anpeod destitsal optained it the ifietien HRuosis RESidSBWE Y er hour:
Furthers t BRcioRt@REbARY Al AHiAESeArHeR Lfirdt sphed lont histtdisHRY! wBerein
preferably in conbination with a product processing device (e.g., a

pressur e r thRipradgctimsunplddbdhe dirst sprace amidxtiheggadeeitbe secdnsk spfagandmg a
product. In.this man ely tﬂ% roduct can b& treated bﬁllta mcrofjltration
devi ce (wi VIFeWRT ¥ SpER &R AR EIIETEd VIR FRSOTREG A YOR R b uct ) and

preferabl ygd gebdhce (ldply OF $rdtct @Y b firdttpabe BAS bBREFriéPbREhY QultgBR t0 a
particularly stable foam product, and utilizing nmeans that can be desi gned

rel ativel yfluibsyenlsimedns, and supply ¢f gasddutbe speavksicagadde werind put dried
(for ipstanc static, m xing device), can be designed.in vari ous nanners.
Accor dltig PRAPIE gasiupBl 53PS ¥ Bich Ul bhfleap o B tXilPd 088 devi ce i s
designed for agitathdfltPAAN Wall rPNAFEdiffirbht SATiRWRRbES Janid, @4 Ng t hrough
this device and/or changing the direction thereof (i.e., accelerating it,

wher eby t hinsdaness be entubfulathmigrofitfwation sradk iwhjickh sepanates atebabinershasties a

great many.tine The produ rocessi devi.ce | i rticular, not
o ovi ded wieH Fube gufearpdce dn RS PGt tnt PuushBeP BEbsE ¥ 31
A product PBrRG&sE with, deVinstanRNhifRiesictéfirdtisf wAllge ¢S trAémbranavall),devi ce)

can, for instance, be designed for holding substantially static
obst r ut® i omdth the piodachbeiag passed enrnalside ¢fd4lmdvaib§tqnxct§m‘ onall (phaough

mar bl es, ]]: lg%gy ?}%:gc%i%synraie{Q{]ilg}xjee&cai&xﬂcg%hvc\e?%alns}n?%het 0 elr isi((fe)aﬂ’tj) 0 s%cgrl&)‘ sR:%taQ of the

product , pr'o particu aving 1t travel one

or nore nohyesitiodledtsubRithst tHY SAOR ihjeetdd @du ehe preirs Sidighadevi ce). The
product provided wth gas bubbles can, for instance, be thrust

t hr ough/ al srgroffiwapiesdiril (iprraréicylarg ia@presecomprased b thisalbnce of a fluid

pressure suitable . (i rti cul . i reessure) .
T s 10 f1ul o preshls RieBbighn RaRRlisEUia8E o HoTHOESbERSR Sl rien (672

pr oduc0t oifstaflce, iconfglitedfor aarryidy ewodindthed &k aigritidiedaThesysien ée.

A static mxing device nentioned _can be designed in different nannera, and,
for instaneeeferaipprewdad math adiolderyphsrakains aroreAusbG ke GeRersedprBi ded

Wi th heli gl g, GyResRRRRS thedhs HPAROLE A OPHSucT L3N, ¥Rk Se naRE, O"

while the product discharge means are provided with a microfiltration device
which is provided with a product entrance for supply of product, while the
25 microfiltration device is connectable to a fluid supply for supplying gas to the
product during product discharge, in particular for introducing gas bubbles
into the product. The microfiltration device may be set up, for instance, at a
relatively short distance from the holder or, conversely, at a great distance.
In this manner, the above-mentioned advantages can be obtained.

30 Preferably, the system is provided with a product processing device, for



15 be provided with through-flow space containing obstructions. The m xi ng
devi ce can, for instance, conprise a dispersive or distributive m xing

devi ce. Iwownito2ka7cl ear that the m xi ng devi ce can al sechaNidenwiogossa
differently. An aspect of the present invention, which aspect can,
for instance, be conbined with one or nore enbodi nents of the

above-descri bed aspect, further 20 cont@nplates a conpletely novel and

i nproved system for dispensing a product, the product conprising, for
instance, a mlk product, foam mlk, cream. cappuccjno mlk, spray cream
an al cohol MS5¥RSSH AiTAEIRE FlﬁK’C%»r‘nd?qrﬁ‘ﬁul?ésae§taf’6rm’rxr‘f§’t‘Hhtcg,p‘@ééﬁt or W ne,
(fruit) juhrRbelih®levRe §84 L& Vis L j Ace whey
drink or p%rmeatlegbggeg dr{Sﬁﬁ?éd(%é{trgﬁgﬁgﬁgé?‘gﬁogég{agftogsé(ﬁ?%k,Th dri nki ng)
yoghurt, sprodect precessiagmeviceaangtezforaes aeixing treatthbet toinax tied prdduct,
particul ar specj al ly user-friendly sysfem and nmef hod are envi saged,
Wth whi cnendBr BaSa fhe prdived Sndetane Fortsplet PPSARta FeAUSign. HpRTHFuIAT
constany apfedigh&Nh holRBERE duct foam. A trdaERAEHE fPbd Ladritl SUMGNELON.
this i ach e hollogbhlous product fogm. A troatiEht Rl Parrdlid odbBYRHET.

| east one prodldut prévebsing depiooindrihgvire dtnperdd podsstice bedwtiopensbath) @phi onal |y
wi th propel,l ant, the hol der bei.n rovj.ded wth product disch e means for
G Schar or n B G ARG SRR HETHBPTLED AFHGR te HE SPRAAR S ST At | e
to the hol gefic@d. Ogadiidply)t 1Re o thdIBRERICObréteR iR ded0d MenB@OnQPELALE NY
devi ce designed to cooperate with the holder when this device and hol der
are br oughemittedifrainomdhoynagenpeusly foegnedpiraduen, for imstapes, aippgcabey imikk,bei ng
provi wi th,operatin ans for operating the product discharge neans,
and with: %?)wfqe&r&péffﬁg\’g?%%e@or supplying the fluid mentioned to the

hol der, and/or b) PhdprReAESdtOMCIcordIP S tRY SivRMtio i8 sRAPL! WAl Y
user-friendly system and can di spense product in a reliable, hygienic

manner . Furelagvelyrauick, irelasivele neloalie bad rabiestothas prefecablynw mobingt desi gn.
During use hol der., fill Wi t r.oduct, .,can .be .sinply brought in the
posi tion CB%%&” e\ ?‘?‘nsdlyvx‘il??ln?etﬂ% agsgp%ﬁm& while &am%‘}é‘f"gﬁ% % he operating 15
devi ce canabgitisiedlyl ke SystPRNSINE $dagePweHUtHe sysbe@anNROLARRR Here, a
suitable fluid can be supplied to the fluid entrance nenti oned. e fluid

pr ef erbbl yswehplestzs(eagrbwithta mierofitratign deyice of vdvick plariest Honensisnance,

one or nore _gases, Steam,, .or.,ev aliquid, is.no xcl yded. The.fluid
SUppl | ed_ b 5 R e Ser B 0FE &0, St re Shbieauty e relme e g Risbor (1 or
i nstance, @g.i (i a waﬁﬁlcraﬁbﬁqie)vi@tofavmeﬁlarladgerys@s@uﬁﬁoﬁ!-@.§zaretdge1uLar a,
super at nospheri c, product expelling pressure), under the influence of which
pressure tksmaldrrudanchmlbe di spensed, via the discharge neans. Here, in

parti cular, 1 e di Rt B ISR A SIS 1AR S AL FrIEAT o DRELAR FoDY the

operating neans, oOr oper e’seéea I'Astance, i'SsChar ge

means IONPiicefikratieyidelite i@sebe, for digiancd, Neds thaadust, féinkeantesahar ged
conmes into_contact with relatively few parts of_ the system ) When
t he hol derdistangegdessethan®0 rmadar infancepe ditapee loss than gP sauder Mmstamrnsr ge

means no | e i spensi ng of product, the hol der can be repl aced
with a suc%ggsglgn\}&ee ﬂeg?éfé:?ngiﬁ%?ed wi th product. The used hol der may be

Alternatively, a greater distance may be used, for instance, a
distance of more than 1 m between the product holder and the microfiltration
25 device, for instance, more than about 5 m. In that case, for instance, a
relatively long product line (of more than 1 m, for instance, more than 5 m) can
be used to discharge product from the holder and to supply it to the
microfiltration device.
A microfiltration wall mentioned may be, for instance, cylindrical,

30 for instance, having a circular cross section. According to a further elaboration,



13 reused (be refilled with product) or be discarded, recycled, or be

ot herwi se di sposed of. According to a further el aboration, the holder is
provi ded wot2n11z202811ai d entrance for supplying the fluid PoTANL201M80556 pace
surrounded by the 5 holder for bringing this space to a desired product
expelling pressure, the fluid supply neans of the operating device being
desi gned to cooperate with the fluid ent®ance of the holder for supply of
fluid. Further, the fluid supply neans of the operating device can be
desi gned, sta supp. I id to an en ronne t. of the hol der,
for 10 insf’gﬁ‘&@% afdhs vgedL@e rliss ! b hEafict RebdBrauEh shamepe e ng
device, Wi byt Bg cﬁphﬂgaraaglla& e &&%rz@d[ggm%é/b%augaﬁy BRHhds: ABoAE

cooper ati on. to a preferred i nent, the product
di schar ge dfans Thaflehpth hmhdxen)edas o] armsit gpmeeq] i ohesudup@cd;f atﬁpeommm:tab’t to a

foam form ngwtcrezt ment dur uct %schar arté cul to provide a
desired prdsigm 6&?’1‘1““3?9“’5 } BISHRNG 8P ’éf)txﬁ‘é‘ﬁf ¥4 & e, for

i nstancg, LahEENChiihcelie6is ﬁﬂg/l&{? %lé‘kb@%é}{ 5icRe fBF Alghc 'arlength
particular, intraducing gas optionally followed by agitation o

product), mﬁambroetapatai}soadr 2] dsrdmee, on the conposition of the product to

be di spensed. The i schar e means ntioned ,ma e for 20
instance, to intro eégg B‘ﬂl‘bﬁ?‘é‘ TiSfit H%EBF%&?&OHV%8?H% E?v&%?germ
hombgeneoug nfi QAR R PRk, %th o Bho b§pﬁﬂ‘(@€‘h@9%‘é§ to E8¢ NbRshadse10:nf1:1he
product in itself (when still in the holder) contarns no gas or hardly any

gas. Accor th particular ddnbécforanstagié, Lildnl:5conpafioudar ori-2:4 her pnadect
di schaiﬂe nmeans of the hol der are connectable to a gas supply of the
oper at thg 48%9-ce, for supplying 25 gas coming fromthis gas supply (al s0)

to the product. MoA§IRAFteOIRE kYs n?ayptls@%pinsem%l E‘lreﬂﬂ;ef' tni 10 Gitdre peapp! i ed
to the holder can be a gas or gas m Xture, | east a part is fed

into the pthodncandmd&rbet foer mafarmenmet}mrranﬂge OﬂﬂQDm@@tw&%ﬁQQ htesdravrcul ar,

o " Oy iyRa L S A Bt e oS ol R e

the syst errh@aaq diffe Rt alild. Ahd Hs NEWIHEL mdlySeh erdastmaBsaleath®.7hol der) is
provided with both a mcrofiltration device and, disposed downstream

t her eoly aliterthowr andkahmpage @ Sditerdhovam t he pr oduct (for instance,

honogeneously). | nFurther, the invention provides a use of a microfiltration device,

preferably in combination with a product processing device (e.g., a pressure
reducing device and/or a static mixing device), for foaming a product. In this
manner, the product can be treated by a microfiltration device (with which fine
20 gas bubbles are introduced into the product) and preferably also a static
mixing device, which has been found to lead to a particularly stable foam
product, and utilizing means that can be designed relatively inexpensively.
A product processing device mentioned (for instance, a static mixing
device) can be designed in various manners. According to a further elaboration,
25  this product processing device is designed for agitating product (provided with
gas bubbles) flowing through this device and/or changing the direction thereof
(i.e., accelerating it, whereby the direction of the product velocity vector
preferably changes a great many times). The product processing device 1s, in

particular, not provided with moving parts, and can mix the product passively.



5 addition, the systemnmay be provided, for instance, with only a
mcrofiltration device nentioned, or only a (static) m xi ng device

ment i onedwo 2011/028117 Preferably, the filtrati on devi ce amdionL20ted5gSeoduct
processing device (e.g., mxing device) is/are integrated with the product
di scharge neans of the holder. Further, it is advantageous if the product
hol der and product di scharge 10 neans thereof are nmanufactured from

di sposabl e materi al . Accordi ng to an advant ageous enbodi nent, the
product discharge peans are provided with a flexjble hose, manufactured
from for instance®PEfUSt REpsessife deyige mentioned T Hstanged SEALGEHNNSCt ur ed

from for JAstangs, fdcrliﬁét‘hal?xlcé,wﬂésti%ﬁedl@ﬁ' h%ﬁ&lﬁg sglgkga?gtagh{ dtaybl e (or even

resilient) material. Such a hose c easl I'n a position
cooper at i ngbstrudiioniseforpasimnicags ubavactéallanahmbobatrsativarsgbalps, adaxtiled,r om t he

hol der in hygi eni c. nner. The operating nmeans of t operat | devi ce

are then pﬁ%‘f'é%l?&?ty 13 é‘PBﬂé‘éVY%\E:%‘g ﬁé‘feégwatﬁo‘f’ﬁ’ét?ﬁgg}e rpdygt.¢ tular for
squeezifng {reAfthg @hPPrbd @l (ARG iR PaFtidUlaR hhlinglit RANVE bAB opRbrk&lop@si ng it in
a second position for stopping and allow ng passage of the 20 product, for

t he pur posstraight eguhathinogghtbe peodutit precessimg defhee)pr oduct to be di spensed

present in the holgder can contain, variou rrqducts., The prodyct. can be
honbgeneousl y foa producprovy ‘fde?mfho%\arﬁslh‘g}tg%%?f"tfﬂ’énﬁf cgeitgr‘éﬁtf oaned

product) fQaRuPHRM St Srodetebioteidn S AEPIEE UBALS ke {HfiRonce WRLIRLAT V)
distributed inthe product. Alternatively, no 25 honogeneously foaned

product i sprgeperesgwthbleiberelior, (ifh particganrceyperatmaspheayepreissurfedrHed on t he

roduc, af Ler, di spens.i n f product .(.e.g., cappuccinho mlk). .
o ol s Peas Wbl e bl ris SPRRERE AR PRt g Gpddict sar e
for human goRsuiat itRFough) @h® hPeMHItaeBRdebRR, for instance, one or nore 30

of: mlk, cream spray cream cappuccino mlk, or a dessert (for instance,
a 15 nousse for ni/kgtasicodirng device mertiongdecar beldesignedicdiffereste a nil k

product, for instance,. cream According,t n ternatj ve enbodi,nent. the
Poamabl & pPaaEre doiipforoBseiog st d pebadt ot Ehaied SEHEmRoA ket .
and/or a c{Randed wAflhelicall Slibd-SRAFRHACEH: riRd oY pead &t Rh RENE walid), Raidior
treating agent, or the 5liKke. As mentioned, the product still

pr esentd i nbe hrovidediwithnihrosehtflevhspdcercontainmeehstructipas. The mixing gas.
According o .an al ter na&i ve el aborat i r such LSS in the
0

hol der contaifs A gas' s a%%?s C‘lﬁringfﬁ? 3,£$%?r%{]v%s¥atﬁg§%%%% W agent, 1
whi ch bl owwilgbagRal thatlef mekingfdeabel@nhnEbs Bo desighbe dpffeduely. duri ng
di spensi ng of product. If the product is a food product, the product
present in An aspect of the present invention, which aspect can, for instance, be
combined with one or more embodiments of the above-described aspect, further
20 contemplates a completely novel and improved system for dispensing a
product, the product comprising, for instance, a milk product, foam, milk,
cream, cappuccino milk, spray cream, an alcohol-containing drink or drink
base, for instance, beer or wine, (fruit) juice/drink, a dairy or dairy-based
drink, for instance, a whey drink or permeate-based drink, (milk) shake,
25  chocolate drink, (drinking) yoghurt, sauce, ice cream or aerated dessert, or
other product. In particular, an especially user-friendly system and method are
envisaged, with which the product can be dosed relatively accurately, and in a
constant and hygienic manner.

According to the invention, this i1s achieved by a system which is

30 provided with:



the hol der preferably contains no oxygen. Suitable blow ng agents are, for
i nstance, nitrous oxide (N20), nitrogen (N2), air, and/or carbon dioxide
(Cx2), dependimmgsunm the product to be di spensed. The opecamNingodssssce of
the system 15 may be designed, for instance, to utilize such a bl ow ng
agent as expelling agent, and supply it to the holder for effecting

di spensi ng of product. However, a fluidZo be supplied to the holder by the
operating device is preferably not a bl ow ng agent already present in the
product, but, for instance, air or nitrogen. According to further

el aboration of the atAcastonghrodne lbcgé?ratpm@d%“a@w Yy taggidgw% cool a
hol der (a f : iisoha.ge neans)
in the po%t?{)%lg@ggzpprgkglﬁﬁlf ﬁ%?é%dg?ggﬁ{ft %ﬁ%h&%?hﬁﬁgg%%ﬂ%grat grge of the
product i nmehss fwi dischargingpwd uthfroml thethdldar undeptre influeace bbflieid t han 5

C). The tenperature, of e product  di schapged during use can be higher than
0 C, equal® p(Pl’fﬁ’dlé,o tBF,hoi‘&{\Fngz‘é‘l ‘S}I}dqrcf%@rm{]ﬁ%ﬂceo‘? L P psai‘g i s advant ageous,
for ingfance, if tLhg cFHeQQHﬁg d%@fbe%%@ﬁeattorc@b;?érhl’@lav)(tﬂ‘ﬂ&%&l&@@%h@hureS-
Furthernore, the cool ed product can forma relatively durable honbgeneous

foam | n athisideviee andchodddraarechrsughtibyos mutmallytdoepetiatisigapagetioreahs are an

integral part of the. hqglder, to event contam nation of the gontents of
the 30 hol Y¥ratipg edf@g}fr’é%gr%’é‘é Wh‘&y‘,’pef%?mr‘?ﬁ%‘%%ﬂ?c r oerafttketiifchabl y

connect ed §QdulbdisbR | desn@nchdithbg) dhRral, daReM6t et herwi se
di sposed o‘fg afut er us%%géwithnor vvithoufg)the hol EI? aAIterﬁgxt)llg\%xPé;, t he

di schar ge fleidnwentioned setlve heldepaand/orlmca pump mentioned.ance, be separ at ed
froma used hol der,,t.o be fitted to ext hal.der,. In the |latter. case, the
di schal%e means. rebPBEYSEBY 1S PARICHIERY U5Pr i CHIK SKEIe Tt cA LisPF e

O additi Oﬂx%'duﬁl@'iiggft‘_@%ﬁ)lb?h&@?ni&r&ﬁﬁﬁﬁér. Fha P rd dre Nt & sBerh R naREMAHE NY

device is provided w a seal able cavity in whi ch thé hol der can be
det achabl yoflomyedtt aRdabbustodesigra cover is provided for sealing off the

cavity. The cover then b rovigded, .for i,nstance, wth do tream
part of the fluid LEFBEARYA Folee A %‘ihcﬁ‘foléia_gé eRderedy ratgiidhgned o
cooper at e Met phshtid:d cobpspgiinS NP e of\drating devided ThURAlponTEROSperditing t he

hol der placed in the cavity and the cover closed, for receiving the fluid.
Furt hekd, adedeai¢angbe usedhfasjiepansing thespradughtiagesired Wesmgdsn Here, ®ressure

chanber of t. hal der a.flexible.b S. Provided. which ontains 15 the
pr oduct tos%gfbd??ﬁ‘é‘ﬁ%’apelsﬁmf’ﬁg‘?%g’%&u*(ﬁ??tﬁ%f}?e inttlggfg‘bgg%pé‘f ant may be
provi ded i greffiabBAsomphikedamdiedteas bt et of Ul hids fod idstahad)|ohedirspensed
product . A further aspect of the invention provides a holder of a

syst em acc@om gasasosteam,ioneyanjadiquitthis neslegeludedn serve for storage and

be- i Spensed for W0k PR LR LR ApRURLS bo 25 Refieh EpRlo Ml el

be br @@hthéldep(far atdhdd, an i@hef SRR thekauT) it & Mesited peésRuraGindevi ce to
receive fluid therefrom for the purpose of dispensing product. The
i nvent i on Paiticdaneseperatmospheric pepaustRxpeling prespure)cusn

influence of which pressure the product can be dispensed, via the discharge
means. Here, in particular, the discharge means can serve as a valve means
operable by the operating means, or operable sealing, for instance, when the
25  discharge means comprise a flexible hose, in order that product to be
discharged comes into contact with relatively few parts of the system.
When the holder is emptied, at least when operation of the product
discharge means no longer leads to dispensing of product, the holder can be

replaced with a successive holder filled with product. The used holder may be



25 according to the invention, wherein the operating device can be brought
into a condition of cooperation with a holder to supply fluid thereto, for
t he pur powse 20f1/d8apensi ng product . The hol der s pamaNIhol00b80556
operating devices nmentioned can therefore be supplied separately from each
other. The holders are, for instance, of 30 relatively inexpensive, conpact
and |ightwei ght design and di sposable d3 WD 2011/028117PCT/ NL2010/ 050556
17 reusable (refillable) after use, while the operating device is usable

multiple tines,to di nse. product fromthe, hol ders. The invention
Furt her ofBred e TRITRACEEDATETNER Ab B MHACERAG Temsiash OB P ASReIYISt he
features qfiscdaidmF39. SThe method utilizes a systemaccording to the

i nvention, erein, according to the nmethod, a hol der and operating device
are brought in a poesitdiogtof furitheaklaboopomt therholddrasgirovidhe vaplerat i ng

device s li,es fluid.to the. hol,der (for instance, for bringjng, the hol der
Loy o s PRyE e dot Sup P e Au AL hes Rg o naieEhY B uoht 1+ om
a firsts opgfaéd g beaighs tRR sphle tda \WREREd BEQHIE bxPLIEnRA @S etk Bufd oduct

di scharge neans is prevented, to a second operating condition to discharge
product visupphoseagisof hbe gperatmgsdevicechaiug dgsigned tp cedperatedwishitbei ment , air

is supplied t.o the holder .f the purpo of expelling product fromthe
hol der. A ‘&rdt%f?'éqefggﬁﬁl}‘loa?rffﬁ’i ?‘E%?lﬁlﬁ’?gl“é%npri ses introducing (for
instance, via a Mpg{rfhdd, m@nwsﬁww@aan&mé obBiRid 18 REOEMEbe When the
product is discharged by the product discharge neans, for generating air

bubbl es i ndesheng; fetuinstanca, tohauppdndlaid tesen ehvirosment of thabeldeorfoni xi ng t he
product. provjded with air bubbl.es can be riticularly advant.ageo or

bt ovi ding BetGoHR Seete ssiioar Spaven e DRk Rhedpetr R AVPERIR he!
not ed thathdller PhEERObpdraYRiptdéved i DPbsitibAiof@SbgeRaibngener ati ng
honogeneous or rmnody@;gerse f oam Furt her el aborations of the

i nvention are desdcomting to apgefentrd ehhsdinmds the pxoduchdischerget meansi | | be

2111120 QPuk Rl el W TR ERRRRAE L B Ep R neld, 41,

toa fir Std@n%ﬁ%&lc@rﬂs&ﬁb diifpaktiehlat 16 provias ki diirelifgoddetsfohgmat i cal | y

shows an exanple of a mcrofiltration device; Fig. 3 schematically shows an

exanpl1® of Seuchsfoar formiinetreatment 425 isomprises fondpstiange, introdnslion of gas vi ew of

an assen| fxgdlgy géi%e%ion of the product (in particular, introducing gas optionally
“followed by agitation of the product), which depends, for instance, on the
composition of the product to be dispensed.

The product discharge means mentioned may be designed, for

20 instance, to introduce gas bubbles into the product, whether to form a
homogeneous foam or not so. This is advantageous, for instance, if the product
in itself (when still in the holder) contains no gas or hardly any gas. According
to a compact and efficient configuration, the product discharge means of the
holder are connectable to a gas supply of the operating device, for supplying

25 gas coming from this gas supply (also) to the product. More particularly, a
product expelling fluid to be supplied to the holder can be a gas or gas mixture,
of which at least a part is fed into the product under the influence of the
discharge means (in particular, downstream of a product storage space of the

holder) to form gas bubbles.



according to a second exenplary enbodi nent of the invention; 18

Fig. 5 shows a viewsimlar to Fig. 4 of the operating device, in an opened
position;wo0 2011/028FH7g. 6 shows a view simlar to Fig. 4 eCTINIIproseRict

hol der; Fig. 7 shows a schenmatic, cutaway, side view of an alternative 5
enbodi nent of the product holder; Fig. 8 show a further el aboration; and
Fig. 9 shows an alternative further enbblinent. In this
application, identical or corresponding features are indicated with

i dentical or corresponding reference .numerals.. 10 First exe

enbodi nent Fig. 1%&@@@? E%ﬂ‘{'j‘a_éli’é\ﬁs‘c‘;hr@ Rl Sé“’p?‘bﬁ’dg& g{%ﬁensi ng 15
system COgRihsl (ra]ﬂdfin haldetlal tﬂ? pEEHIER M EhAS g @ @4 WE kh&hbRiekPisdi Spensed,
and product” di scharge ‘'neans 6 (for instance, provided with a product

di schar ge proomdesl yithorotli ssohierofiltmatipn dduice aRde disposed downstreamothéeeofH. The
system shown in Fi.g. 1, may be.utilized,, for.instance, in an assenhly as
represent e?ilsf‘ehmi: ng deyice, fo MFW Bﬁqd“ﬁgffﬂé 15 RRES }\qnb%ﬁ‘?nﬁgu%x,gﬁaned and
formed 4 n diditRneiie SRABA Bay BRprolileaNo? insanelt WithWally aGhické@thaiser H
can be manufactured from for instance, netal, an alloy, plastic, or the

| i ke. The deries meationednobenlyfa (stafic) mwxihg devigk enefsdngd. The hol der H may

be, for inst . of indrical o | ' f diff. . desi gn.
The hol der H can’ beedgsrinahe ipbendetieandd Uit irotantprrsa e atih ~ o
internal prgess Hﬁﬁin%fde]v;celz%/aré &t@?x{atté& wied tHpRAluct BRkhh el MBERS of fhe he

hol der His provided with a propellant (see hereinbel ow). According to an
advant ageohsldentiBatithentit is ddvarshgerusHf the pesiughbdldes andi produptddigcharge

o O g B MR e B B 2, O
sinpl e, 30 inexpengicsedin@asisiadvaklageous embodiment, the product discharge
means are provided with a flexible hose, manufactured from, for instance, an
elastic or resilient material, and/or manufactured from, for instance, flexible
plastic, or other suitable flexible (or even resilient) material. Such a hose can
15 easily be brought in a position cooperating with the operating device, and can
discharge product from the holder in a hygienic manner. The operating means
of the operating device are then preferably designed to cooperate with the
hose, in particular for squeezing tight a part of the hose in a first position and
releasing it in a second position for stopping and allowing passage of the
20 product, for the purpose of regulating product dispensing.

The product to be dispensed present in the holder can contain
various products. The product can be homogeneously foamable, i.e., after
foaming (when the product is a foamed product) foam bubbles are relatively
homogeneously (i.e., uniformly) distributed in the product. Alternatively, no

25 homogeneously foamed product is generated, whereby, for instance, a foam
layer is formed on the product after dispensing of product (e.g., cappuccino
milk).

The product comprises, in particular, a food, for instance, a product
safe for human consumption. The product comprises, for instance, one or more

30 of: milk, cream, spray cream, cappuccino milk, or a dessert (for instance, a



Accordi ng to an advant ageous el aboration, the product P present in the

hol der i s a honobgeneously foamabl e product, and in particular a food
product, WOI2R11/@8HamM cappuccino m |k, spray cream (frecr)Nij2oeionsédsi nk, an
al cohol -contai ning drink or drink base, for instance, beer or wine, a dairy
or 5 dairy-based drink, for instance, a whey drink or perneate-based drink,
(m 1 k) shake, chocolate drink, (drinkind yoghurt, sauce, ice cream or
dessert, juice, nore particularly a m |k product. The product P can be, for
i nstance, cream ,The grod ct. P can ti onall contain, for_jinstance, a
propel | ant 8FSE BRMIBE RERHHCLY prowiee, diherprgdustcan caspemieq 8millk PrARGE 95,11 y
di ssol ved jft4hQ, BrAM hdcordig 1B aRitd mutide etniaRREht ARE fSARSHRLI NG of one
or nore of: air, N2, N20 and/or CO2. Such a propellant or OW ng agent is,
i n parti cupeductedreprisesd) forgstandep afconditicmeh nakddgycosiieticpang/et hant or

bl owi ng agent can | d.t he inner ce 4, fqr instance, at a rticul ar
super at oo REnsic aplsr s Jhstecs. a BBEY Care prodiiet Rt FeePgAbsRBIP  rray
conpri s, fiRé, i nstance, no 15 honogeneously foamabl e and/or consunmabl e
product P. As shown in Fig. 1, the product discharge neans 6 are
advant ageousl y pr c\d nhedtwned, themrodoét $till arésent de the boldér mvdyi entam, for

i nstance, gonnectable (via as inlet 8 to a fluid supply 9 for supplying
gas to t he'9prBHGeceRft ?Fgorpﬁtif €15 di scharge. The microfiltrati on device 15
i's 20 furthernore gucg¥didgdo WnidltanBEiQEUtdbRREbANGR probubls Si8dehesBst (not
yet foanmed) product P (for instance, a product P not yet containing gas)
com ng fr om thechdldedemthirsmigas ex bas gex@ire, for instanThea blpstivgagetan in Fi g.
1 can rther .b rovi ded wit fqQr instance, .regul atjng ,nmeans 51, 52, for
ot antd  BRistBloRiRg aEERt din eltpcy S dotBahe 4h 286 RS LGE A g or ¢ he

l'ike, for grgbhdhbddpschuct URRhY pi‘&%&risﬁ%o@b?&ﬁi&,%heﬁﬁﬁo&ﬁc%ﬂebe@ﬁ&' ear to
the skilled person. gperable val ve neans may be provided, for instance, for

regul at i ngtheakoldemptafexahly gentapress axegen. Suitablhblosang Agemseargbfer val ve
means may be provided, far i ne for\fequl ati S | gas
oressurcy PoUERE Riieys bRe (OR iBrerS b Uk ghtltd AR, PRRIdE (CVo.

2011/ 02811déYeldh@ 04 AhOpPSREt 20 be dispensed. Phebpsalting ddvie: ¢ thdughkteth schar ge
means 6 are further provided with an optional gro.duct processi ng device, in

this elanpinaydengesigiaty fer imistaneg, thevibee sudiap gchfmS B e3peldngt he
’Hue?.’}{&b&{&r oduct

mcrofiltratiqn_device 15 f for.m . moxing tr
provi ded vma%%nc%ggrsl& Sk‘/BPlé’ lgé?ﬁ%ggfz’gﬁw?r %}geecgglgrﬁi(lﬁ? ngsu(‘:lé\%fggo I'sa stati ¢ m xer

7. The progykiid b6 B 8aFHNEN EtEthcCRol@anbltEe operadifd dnack RtgrefeBB. not a
Preferably, this device is designed to enable controlled (i.n particular,

gradual ) rblewing egent alrpadiereasent b thesprodust, hutefosrinsfiaece faip aF nitgpgen.
Jra | ; | . . her
rstance 2 oer AIMRENELS MEARUSGE FIGE i ARBRAT Shlaarerher <

filtrag0 ondekdue tedebdgrivdttondos] Adoltiri (@ad prefeesilgallsy et ast § pawt 6f et ai | .
The mcrofiltration device 15 is _provided, for instance, with a
(subst ant i BYaduct disshargenmaansigniibe noskinn of egperasiondneefeeahly snel that 1 or

suppl y of Q{eoé%g&ﬁerﬁauz% &%ﬁeip%%%pt%{tﬁé h%ﬂﬂﬂ[li% lé)vrlexgﬁﬁa’n' g(f'd%?%é@%t 15u for

di schar ge product pro W gas. e gas 1n nates, for

instance, partcuwl@sloweeahdhBrOPTEe tdhPetdtu@e of thesprodndt dRahergkddunidig ch is
separated fromthe product entrance 15i and exit 15u by nmeans of a rigid
(i n parti cuseagan hohighesthpnd) °Grieguel t¢ 0rat owgonegselyplowgrtbandd® Whip gas

transmg,ssive pores). Furthernore,..t;he wall 15a ar -t he supply
hace ooy FrafnTRteodiotor 36 RS if HiSptRticr 208 sRERERPIRGLAG HRR SPR Y
15b). The {&egedabidgPusihaiiole, bl cBxledisdbat ssefrinhe rélatidelstdeablance 15i
and product exit 15u (in the housing 15c) of the filtration device 15.

Suppl y anthmQE(H?sﬁog’é f@?_lmpr oduct to/fromthe channel 15b is indicated with
arrows Ql, @, r e herﬁ‘Jex},/ advantageous elaboration, the discharge means are an

integral part of the holder, to prevent contamination of the contents of the

30 holder. The discharge means may, for instance, be undetachably connected to



As mentioned, the mcrofiltration device 15 can be designed in 25 various
manners. In particular, the filtration wall is so rigid that the wall does
not def orwoundanstine i nfl uence of a pressure differenceprprauaniorsesse duri ng
use, between the product feed-through space 15b and gas supply space 15d,
for instance, a pressure difference of nore than 1 bar. In

t he exenpl ary enbodi nent, the product fléed-through channel 15b 30 is in the
mcrofiltration wall 15a (at least, is surrounded by that wall) and the WO
2011/ 028117PCT/ .NL2010/ 050556, 21 s supply space 15d is outside_thereof.

Al ter nat i viteholdgeand smaycbe discardih R RlegiRirtisetthe 5w se esrae! afier

i or of i | tr aéd et byidRRe A bRt NRIEAR BHIP! theSBIRAS hdasfigened by the

space surrounded by t a. The mcro tration wa 15a 1s, for
i nst ance, seplaragrpaxd) and cdnylfar insSaméd, be skpardted foome @, usaddiolder tarbecr oss

secti on. ording to,a,further elaboration,,a. ength L of the Il 15a (in
Sortl oui ar BEgA% Ahed miidar” b Be FAsftrVedt uPttSehoRes ineansthat Per 08 oot 20
cm norsg pﬁfs&ir?dé',&&%h@%sﬂ&%ro@[’ﬁ&éhﬁﬁte' y 10 cm This length L is, for
instance, in the range of approximately 1-20 cm (a minimumlength is, for

i nstance, approxi rifiadditional adjantage & thel fartheelejalprapavtwhireitha, 10 this
length L is less than 5 cm .for ipnstanc a | ength of rroximately 0.5, 1,
29, or uSRETROPRSET Bds AEQVINED Wifh paPRIAbl cAviOt Hev RS KRR | 15
measur ed i flotdcREDIGYhcddl W@fék&lﬁ?} h @B is PrOFEEd fElUSdaMGh glbTetHd QWYY ThleONY
this wall (parallel to this wall 15a), fromthe product entrance 15i to the

product ex¢avet Say fitem e bravadddo forimstaree] it @ downstranoepantiof ithé fluid at i on
wal | ) can,al so be. 15,di.nensi oned,and shaped,different] for instance,
frat, BOT BRI i in Rho o (OP ER S SEOER 0 catReanie Bl e v st
space, congavRstytMGshrt bPMd AEid dupply SRAGR, Wit hdldéOphcsdin g of these
or other shapes. A norphology of the wall 15a may be, for instance,
honmogeneoueavigi andthaicoveyiclasadi foalreseipogshs fidspongy porous, built up
symmetrically or tricall built up from,several 20. dif.f nt | ayers,
may conprise a cox‘%/rgg‘?'i’gﬁm@fh%%%os%n 8891%@151’%1?9‘6 %tagfo%sewgggilﬁgé in a

di fferent pRiIBEFe chamber of thé MR1dErc éxible Bdd Rrprovided] bhidHbag Bontased f be
manuf actured fromdifferent materials, for 1nstance, ceram c material,

met al , 1l athe prodyet tepbedispented. dnithat edsenfurshen, shitableprapedgnbmaytke | i ke.
25The mcrofiltratigon wall ;15a is,nreferahl rovided wWth,.r tively
narrow ai rp'forvéé]es nlinstgllevbea (V)Vrhé(é far\%}eoal ntsot%)r?cgiel?és‘gllt? ag rg:ansst\én\‘?)fsys?lsgé(gsﬁfi flow
channel s, pRjdeet.i on channels, with gas outflow ends that termnate in the
feed-t hrough channel 15b), in particul ar havi&g a pore dinmension K (in
particul ar, pore ¢ ferthepasnectef the invgrtioamgpwuges @ holden & & $¥8®hr ough

0. 110 m cpsRRabEiOIRE FnvehR el AERE ey 826 Sfhectind Robllfifi3°

i crorgy (f ehe harBbgeiRousl- fbathablepiuct Gofode s prdducaietooly dispensdd fokhe pore
size (or channel cross dinension) is in the range of approxipmately 0.1-0.5

mcron, invfartoréhe wrmsz-qf.pgoav@!r@ﬁpe%@g,i@?_ er) Gagx bebroughh ;te:a nat el y
0.5 mer Oncorﬁiﬁgn 099&%&&&% Witithst oBthaQer@e%@é H) focBReMuid therefrom, for

the purpose of dispensing product.
The invention furthermore offers an operating device of the system
25 according to the invention, wherein the operating device can be brought into a
condition of cooperation with a holder to supply fluid thereto, for the purpose
of dispensing product.
The holders and holder operating devices mentioned can therefore
be supplied separately from each other. The holders are, for instance, of

30 relatively inexpensive, compact and lightweight design and disposable or



5 size in the range of approx. 0.2-1.5 mcrons, for instance, approx. 1.4
m crons, for instance, for a non-honogeneously foanmed product, for

i nst ance,woappursiino m | k. Thi s pore sizel/ channelCTmniaew/dossensi on K
is in particular at |east the size of a downstream part of the respective
pore (outflow channel), for 10 instance, an outflow end thereof (which end
bounds the product feed-through channell?5b); a part of the pore upstream
relative to the pore outflow end can, for instance, have the sanme pore size

(for instance, dia r).as the outflqw end, .or a greater, one. The pores
(outflow c%ﬁé\c‘i§f$‘i§‘?1ﬁba§é¥ }lsewéni% le qReratingdnice 1s Jspblegnpliipie
subst anti aéig%sttgﬂiﬁf%'ﬁ%eB%c?u&'fﬁ\fmitg%hg\ﬂefrgrent sizes that are in a

predet erm n pore sl ze range | "be clear to the skilled person. A
pore size val ue cdfhdmvehtionifasthanofferssampadeasiageonangehabwhidlsisng t he

val ue nmenti.oned mn 50%(in parficular 1099 up to the value plus 50% (in
parti cul arcq@%@r?@a%%e éﬁ?%ﬁﬁ@g%laﬁ? e mcrofiltration wall 15a can be,
for insjance, SMalTGS oY dtififes #8¢steth aéc@fdi#%%%ﬁ&%véd%i&xﬂ‘%vﬁ&@ﬁﬁ of
0.1-5 mm in particular, for 1nstance, 0.5-2 According to a

non- | i m ti agoediagpbehe infiethhd, albvldee ab8 dperatibgldavice are bbeughitisra di amet er of
this filtratiqn device 15 can be, for instance, smaller than 1Q c for

i nstance, E?%?‘P%P?%Ha C‘Eﬂﬂer%%?’c‘ﬁli’ﬁﬂeéﬂf ORFR L}iref"&??esu@ﬁ’ﬁfeﬁglub(g}%s in a
surface of (fRo1WBL [ford Rfst RRMD oy Bk ih Bi% s he Hétdesd BOMpd i QUANp LRBRRE] 15D s,

for instance, smalfer than a remaining, closed part of this surface. In
this wal | whefeinght loperdins means can tedrpuglor fromsa fimstegpeyating canditionbut ed

net anks, “Hi VR R RS ANEE VRGH: BECIG GOREE: (AL ISP gr BTG Pan o

pore di mengi @i KpBRitih @ BGHHitibn 18 diRhREEIERIAuCE FiPRGA A cRAF & fledfsand
average | east neighbor” di stance (between nei ghboring pores) ma}r/l be, for
instance, in the rimgediog tappprefémed empodiment, 5dx isi suppdiedite theyholdez- 1: 20,
or other ratio. A cunulative. pore ,suyface,of, t.he pores,in a rface of the
wal |l 15a 5 OSC?gﬁéﬁ“ﬁﬁosf%(é‘aeﬁ‘PSﬁU&meélé‘ﬁ{ ﬂ%tpganh%la%r{gfou%g%r ?lgpg#la&%oa}f nst ance,
greater thafytRernSoRR ddi}fisesliABRd ubdigt (fdf inbtlirite Stial AfRerofiftratibh demick) sur face
the pores nmay further, for instance, be so distributed over the surface

that cl¥ cuaireéntmtlicaprodagbsvinin tie predoct indipehrarged by the produefidipehargat a

mut ual di stance from each other at. i.s smahl er ;than a por } jon K
nent i oned. BE3P&t %IOS gﬁ&‘f\‘ﬁg‘é‘}? 1’6%&\?&??9’8 %’Srpéog‘i“%el%ﬁ a%%ag’?aldge :gi'eé;g sdncei ghbor
di stance (RAkWeRP SR bR uRpRSIdSEifieair babbldisdaareeparitivuldidy r ange of
approximately 10:1-1:1, in particular 5:1-1:1, or other ratio.

Pr ef er abl yadvantageswsfoameoyiding f homoganedus (menagdisnerseor ekhesvase)t he wal |

8% A0, SR B o ALK AP kit o1t on

20 generating homogeneous or monodisperse foam.

Further elaborations of the invention are described in the subclaims.
Presently, the invention will be clarified on the basis of an exemplary
embodiment and the drawing. In the drawing:
Fig. 1 shows a schematic view of a system according to a first
25 exemplary embodiment of the invention;
Fig. 2 schematically shows an example of a microfiltration device;
Fig. 3 schematically shows an example of a static mixer;
Fig. 4 shows a schematic, cutaway, side view of an assembled system

according to a second exemplary embodiment of the invention;



arranged in a hollow housing 15c of the filtration device 15 (see Fig. 2),
whi ch housing is provided with the gas inlet 8. Between an inside of the
housi ng WO 2and28n7out si de of the (in this case) tubul aPcriNizafoibeIsat i on
wal |l 15a is the interspace 15d for collecting air supplied via inlet 8.
20During use, the air present in the interspace 15d preferably has a
pressure higher than 2 bar, in particull®& higher than 5 bar, nore
particularly a pressure higher than 7 or 8 bar, for instance, a pressure in
the range of 8-15 _har. The pressure, of oduct, present . during use in the
fllow through spacdigshshaws AR mar i Fig. dihtherarrating Pregedpan n t he

I nt er spaceyeddd(foRitidd?st ance, at 25 least 1 bar |ower, or a lower pressure
di fference, for ‘instance, a pressure difference greater than 0 bar and | ess
than 1 bar), such Ripaf shows presesimilar thFig. it efrithppredddichoidddrer s t he product

uniformy via theépor,gs qgmv\,hich i s indicated with.arrgwsﬁle. Ig t hi s manner,
fine air bubbles d3f HENNEHBFEREDALI,CHAPRS Ay IS Wb 2PRdiesPBLYRt P, for
the purgosgmpbdinRa JFehdPrdéARt hoVer2011/028117PCT/ NL2010/ 050556 24

The static mxer 7 can be designed in different manners. The static m xer
is, in particul ar Figo8 showwi fethexielébarationgapdrts, this in contrast to, for
i nstance, a di sperser ovi ded ,wi t h .novi arts,.such as a turrax or
rotor-stator m'xerI‘.slgF?gf‘o‘fésQﬂﬁﬁerﬁaﬂﬁﬁﬁqqﬁf??%%%m'e, where the mxer 7
is 5 provided withygpid %ﬁc}&'ﬁ:ﬁﬂ?méﬂﬁﬁﬁoggbﬁégﬂogﬁﬁ@féalwré% d1elifl@fcada Whi ch
space 7b is filled wth substantially static obstructions 7c (for instance,
subst ant i awith identichlarsorresponding referehesnumeralspr ovi ded with snoot h
surfaces, for instance, granules or glass marbles 7c). Supply and di scharge
of pr ct to/fromthe space 7b is indicated with arrows @2, @. The
obstructions cause the product 10 to traverse a | arge nunber of
non-strai ght paths through the space 7b, between an entrance 7i and exit 7u
of the mxer 7. Adtirsteaxemrhlary eméodinentatic m xer is provided, for
instance, with flow velocity influencing walls or the |Iike, for instance,
with helical walls or the like. In particular, the systemis provided with
or is connectabl e frig, Bs@iREmdcAUPHIvS 2 esaPPly 6@ pBRFuct Atkensing
super at nospheric pressure to the mcrofiltration device 15, and preferably
al so tb t heystondermprisiags bolder {1 whiegheontginsenpraduchd tocheedispensedgand vt h
an arrow Y, PRunping, neans (for knstance, w.t r essor a gas
reservoir %ﬁo&ygﬁflls?}éaregfc[@gén%ﬁéggd?ata(‘ F%’rp S e?n‘g@m ‘é’?é%%?ﬂ%?%%e) may be
provi ded, {¢Kindelsfoadethat€@ngipreghctsoRbhSHBR the Héldes Hs T SatergoNpri se,
for instance, regul ating neans 51, 52 for regulating flow rates and/or
pressure o$hayein Bigd wapbei wilized, fordngtaArge, in-pn assepblyrasttegresgatedm 15.
The suppl ypcomprd se for _instance, a supply line system2, provided with a
| i ne part ﬂ%??'édéﬁ)%er&é%%' is connected to a suitable gas inlet 3 of the
hol der2g4, and a | iTie pelder Hh@in béldedipgediatd forimednaiffeednt maankid. tFaat i on 25
device 15, for supplying gas thereto. The %as may conprise, for instance,
one or norWsiEReEs anSugerswailef the holder b gam be pangfactyred fram, foryipstanes:| v,
t he hol der_H.1:s_.Rr.ewvi.d it S e e vee (pat  renresent ed)
for render Pﬁéélaagragl\s{)guﬁg zsggl (ﬂ-oﬁq‘ Q‘Efelﬁg{eeos‘{stg%r gtﬁzlscg¥laﬂe gfl(lélﬁ or' 31

design. The holder H may be, for instance, of cylindrical or angular design, or

of different design. The holder H can be designed, for instance, to withstand a

25 maximum internal pressure of 12 bar, in particular 10 bar, for instance, if the
holder H is provided with a propellant (see hereinbelow). According to an
advantageous embodiment, the holder H is designed to withstand a
considerably lower maximum pressure, for instance, at most 2 bar, so that the
holder can be of relatively light (and, for instance, relatively simple,

30 inexpensive) design.



The present exenplary enbodi nent is designed to supply the sane 30 gas to
the holder Hand filtration device 15. Alternatively, gas supply neans 25
can be despgonad28fier i nstance, to supply a first gas toprcChatholodsessand a
second gas, different fromthe first gas, to the filtration device 15. In
addition, the systemmay for instance be designed in a different manner to
effect product flow, for instance, by ptHviding the systemwi th punping
means to punp 5 product P fromthe hol der H through t he di scharge.

Use of the syste i ses a nethod for
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the gas int e product P. su to at eferably, the
product P aﬁngl? taippe doip %‘t‘g‘p‘%%@EﬁaP? aaceq,%ggr PEWiRS: %‘é%\‘f%a T%e
productg mﬁah’k%asb@%&ﬁﬂ&%r RRtael ﬁ%l(écyodnﬁk%mle?me&% Eaée@@@ﬁ@t(‘ﬂxﬂ&)t hat is
| oner than a hol der ambi'ent tenperaturé), or have an 15 anbie

]E elrrper at ur eléaken chnuﬂh@r dleuh,nﬁdlrmkmgl)englnducﬁauﬁ’e Mikbé creang oy dpﬁﬂelfédulcé, t he
iltration device,.i heat ed..(f or n a t t hat hi gh
than ¢he t BfEERETFTaED SAnEnpToch i B Plab P fur b, oAt ance
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anbi ent tenperature). e tenperature of (or gas mxture) to be
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is passed mnhnology The propellapnt or blow1ﬁg agent can holcFI) the mx?er g;)argg 4, o(:i' oane
instance, at a particular superatmospheric prepressure.
Furthermore, the product P may comprise, for instance, no
15 homogeneously foamable and/or consumable product P.
As shown in Fig. 1, the product discharge means 6 are
advantageously provided with a microfiltration device 15, which is, for
instance, connectable (via a gas inlet 8) to a fluid supply 9 for supplying gas to
the product during product discharge. The microfiltration device 15 is
20 furthermore provided with a product entrance 15i for receiving (not yet
foamed) product P (for instance, a product P not yet containing gas) coming
from the holder H and discharge 6.
The system shown in Fig. 1 can further be provided with, for
instance, regulating means 51, 52, for instance, one or more operating valves,
25 operating buttons and/or the like, for regulating gas supply and/or gas
pressure, which will be clear to the skilled person. Operable valve means may
be provided, for instance, for regulating gas supply (or gas pressure) to the
holder H. Operable valve means may be provided, for instance, for regulating

gas supply (or gas pressure) to the microfiltration device 15.



of the holder H, for instance, under the influence of gas supplied via the
supply 2, to be conducted via the discharge 6 through the filtration device
15 and t hwo2otwoesgh t he m xer 7. Here, the product is paezad 2010050556
particul ar, through the tube inner space (i.e., feed-through channel) 15b
of the mcrofiltration device 30 15 (with the product flow ng along the
filtration wall 15a), while gas fromth20 26 gas supply space 15d is
injected via the mcrofiltration wall 15a (at |east, through the wall) into

t he product for t ur pose.of bubble formation in th roduct  (to that
end, Iot heugas is ;ngﬂ??@%?x’r%&rﬂguﬁ schayge F%aﬁ‘é_c‘%alﬁag‘”ﬁ&rtﬂév}ﬂ(?dé%‘fh_ A
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than a pressure of roduct P flow ng along ration wa 15a. A
flow rate déviced dspebadidosrsireag dbhiteuglcrofibriiibn devits 16£or perfofming a

i nstance, hi.gher, than 10 |iter/hour, an e.i.n the range of or_instance,
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hi gher than 5.bar, in ticul ar ressure higher than 7 or 8 baj, for
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of the gasidRin&ea derhindsPhesic f&wﬁr@rtotah_aa,eil,osdusiﬂéax 5tHOherNd MRY

be, for instance, in the range of 15 approximately 30-600 |iter/hour (for

i nstance, B0esB0OCe.liter/hour and nore particularly 100-300 liter/hour), or

have a,di fferent value., T r.at i roduct .flow rate.to fl.ow rate can
be, fo}éji nst ance, ‘ﬁst%éngginﬂé’“bg‘r%?‘g-“fpl nIgng § F%W%‘%%?’E-f]ﬁ!&g‘,tmf‘or
i nstance, devic®14 and hikiRgdelb el @respebtideld, ixpfno%lfél)@faﬂ.atia Ther eupon

(i.e., downstreamof the microfiltration device the 20 product P
under goes a ni xi ngTh¢ uerpdittratinhidenices! Spisrirovided, foy instanse,awith ani xi ng

device 7. }t,has .been ,f ou t hat e product com,ng, fromthe.m xer 7

(pr oduct " olRPr BT IS thebie LiteoPbitiinga BReRe phdFais ol ok Skpgly o

Wi th arr owof¥dodeiah P A pasiinled 8i¥aF Euﬁ(y‘plbléliﬂgﬁs,déﬁcﬁbh%xit_siﬁbfo@ di@aargabf ch may,
for instance, be foamed particul arly honbgeneously if the product in itself

is a 25 f onrdce ppeaded withveae dher gast indetsy taraninetes, by inadercef inpages cul ar | y
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per cent ageﬂg)lci\ll)?es) microfiltration wall 15a (provided with gas transmissive pores).
Furthermore, the wall 15a separates the gas supply space 15d from a product
20 feed-through channel 15b (i.e., a first space 15b). The feed-through channel
15b extends between the product entrance 15i and product exit 15u (in the
housing 15c¢) of the filtration device 15. Supply and discharge of product
to/from the channel 15b is indicated with arrows Q1, Q2, respectively.
As mentioned, the microfiltration device 15 can be designed in
25 various manners. In particular, the filtration wall is so rigid that the wall does
not deform under the influence of a pressure difference prevailing, during use,
between the product feed-through space 15b and gas supply space 15d, for
instance, a pressure difference of more than 1 bar.

In the exemplary embodiment, the product feed-through channel 15b

30  isin the microfiltration wall 15a (at least, is surrounded by that wall) and the



the vol une increase of the product P after foamng with respect to the
volume 5 of the non-foaned product and can be represented as: Overrun = W
- wsx 1l0o8@c2o0ti2siierein Wb represents the mass of a fi xedTNaloemwesadse

unf oaned product and W the nmass of the sanme vol une of foaned product
(inclusive of any product drained therefrom. Thus, an overrun percentage
of 100% neans that a volune of 100 nml a2l er dispensing has increased to 200
m . The product firmess can be expressed in Stevens (in g; "Stevens 15

har dness”), which hardn .or fi ess js.determ ned as the paxi num
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P4 (pressulength is,Her prsbaiee; appukimdoely .o ogh. mhaneletivalyt @mpdoe design,
ARETHE TR VLN RN It TN TN
3, or 4 cm. The length L is, in particular, the length of the wall 15a measured
in a product flow direction of product during use flowing along this wall
(parallel to this wall 15a), from the product entrance 15i to the product exit
15u. The filtration device 15 (for instance, microfiltration wall 15a) can also be

15 dimensioned and shaped differently, for instance, flat, curved, conical, angular,
straight, convex viewed from the first space, concave viewed from the first
space, and/or a combination of these or other shapes. A morphology of the wall
15a may be, for instance, homogeneous, sintered, cylindrically porous or
spongy porous, built up symmetrically or asymmetrically, built up from several

20 different layers, may comprise a combination of these configurations or be
designed in a different manner.

The microfiltration wall 15a may in itself be manufactured from
different materials, for instance, ceramic material, metal, plastic,
polypropylene, polyolefin, a blend, an alloy or the like.

25 The microfiltration wall 15a is preferably provided with relatively
narrow air transmissive pores (for instance, air transmissive outflow channels,
injection channels, with gas outflow ends that terminate in the feed-through
channel 15b), in particular having a pore dimension K (in particular, pore size,
measured at right angles to a pore flow-through direction; for instance, a pore

30 diameter, see Fig. 2) in the range of 0.1-10 microns, in particular in the range
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of approximately 0.1-2 microns (for instance, 0.1-1 micron). Good results are
obtained if the pore size (or channel cross dimension) is in the range of
approximately 0.1-0.5 micron, in particular 0.2-0.8 micron, and is, for
mstance, approximately 0.5 micron. Also, good results are obtained with a pore
5 size in the range of approx. 0.2-1.5 microns, for instance, approx. 1.4 microns,

for instance, for a non-homogeneously foamed product, for instance, cappuccino
milk.

This pore size/channel cross dimension K is in particular at least the
size of a downstream part of the respective pore (outflow channel), for

10 instance, an outflow end thereof (which end bounds the product feed-through
channel 15b); a part of the pore upstream relative to the pore outflow end can,
for instance, have the same pore size (for instance, diameter) as the outflow
end, or a greater one.

The pores (outflow channels) 1n the wall 15a can, for instance, all

15  have substantially the same pore size, or different sizes that are in a
predetermined pore size range, which will be clear to the skilled person. A pore
size value can be, for instance, a pore size range comprising the value
mentioned minus 50% (in particular 10%) up to the value plus 50% (in
particular 10%).

20 A wall thickness of the microfiltration wall 15a can be, for instance,
smaller than 1 cm, and is, for instance, in the range of 0.1-5 mm, in particular,
for instance, 0.5-2 mm. According to a non-limiting example, if the device 15 is
tubular, a tube outer diameter of this filtration device 15 can be, for instance,
smaller than 10 em, for instance, smaller than 1 ecm.

25 A cumulative pore surface of the pores in a surface of the wall 15a
bounding the product feed-through channel 15b is, for instance, smaller than a
remaining, closed part of this surface. In this wall surface the pores may
further, for instance, be so distributed over the surface that circumferential
edges of neighboring pores are, for instance, at a mutual distance from each

30 other that is greater than a pore dimension K mentioned. A ratio between



21.753.21.070 70 80 2 1.8 3.4 1.1 60 95 125 Table la; result of the
first experinment. 5The foans produced in the first experinent have a fine
bubbl e stwoaburesand are honbgeneously foaned. After m eruma2ofo/osésef oaned
product with, for instance, hot coffee, a fine foamlayer is fornmed on top
of the m xture, which remains present as fine foamfor at |east 15-30
m nutes. 10Exanple |Ib The vol &% increase of the product after
foaming is often denoted with the term'overrun percentage' or 'overrun'
(definiti Oz?derggee pgg(easrpz)tla gnh%)vérage least neighbor distance (between neighboring
pores) may be, for instance, in the range of approximately 1:1-1:50, in
particular 1:2-1:20, or other ratio.
A cumulative pore surface of the pores in a surface of the wall 15a
5 bounding the product feed-through channel 15b is, for instance, greater than a
remaining, closed part of this surface. In this wall surface the pores may
further, for instance, be so distributed over the surface that circumferential
edges of neighboring pores are, for instance, at a mutual distance from each
other that is smaller than a pore dimension K mentioned. A ratio between

10 average pore size and average least neighbor distance (between neighboring
pores) may be, for instance, in the range of approximately 10:1-1:1, in
particular 5:1-1:1, or other ratio.

Preferably, the pores are relatively uniformly distributed over the
wall 15a, in a regular arrangement or not so.

15 Preferably, the microfiltration wall 15a is, preferably concentrically,
arranged in a hollow housing 15c of the filtration device 15 (see Fig. 2), which
housing is provided with the gas inlet 8. Between an inside of the housing 15¢
and an outside of the (in this case) tubular microfiltration wall 15a is the
interspace 15d for collecting air supplied via inlet 8.

20 During use, the air present in the interspace 15d preferably has a
pressure higher than 2 bar, in particular higher than 5 bar, more particularly
a pressure higher than 7 or 8 bar, for instance, a pressure in the range of 8-15
bar. The pressure of product present during use in the flow-through space 15b
is, in particular, lower than the pressure in the interspace 15d (for instance, at

25 least 1 bar lower, or a lower pressure difference, for instance, a pressure
difference greater than 0 bar and less than 1 bar), such that air present in the
interspace 15d enters the product uniformly via the pores (which is indicated
with arrows T). In this manner, fine air bubbles can be homogeneously

introduced into the product P, for the purpose of foam formation.



In a second experinent, sem-skimed mlk ("Friesche VIlag Lang 15 | ekker™)
was foanmed at a product tenperature of 60 Cwth a mcrofilter set-up as
schemat i cabl2giweepriesented in Fig. 1, however, w thout tReTMNIRINYSEESi ce 7.
Different gas flow rates were used. As mcrofiltration device 15,
a pol ypropyl ene tubul ar nenbrane was used with a pore size of 200 nm
(symmetrical, with an outer dianeter t&4 nner 20 dianeter ratio of 8.6

nm 5.5 nm a tube length of approx. 20 cm a pore size of 200 nm from

Menbrana Accurel) .. For the purpose of the exp the fol] ow n
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before the mcrofiltration’ device) pressure on the gas si e of the 25
mcrofil trmstamede\mmreemmvaiwcw)t}x mavmgl%zar(qotsasls asca tiurrdaxher potortuct f eed-
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flowrate [liter/hour] Gas flow rate
7b is filled with substantxally static obstructions 7c¢ (for instance, substantially

round obstructions, for instance, provided with smooth surfaces, for instance,
granules or glass marbles 7c). Supply and discharge of product to/from the
space 7b is indicated with arrows Q2, Q3. The obstructions cause the product
10  to traverse a large number of non-straight paths through the space 7b,
between an entrance 7i and exit 7u of the mixer 7. Another advantageous
static mixer is provided, for instance, with flow velocity influencing walls or
the like, for instance, with helical walls or the like.
In particular, the system is provided with or is connectable to a gas
15 supply for supplying gas under superatmospheric pressure to the
microfiltration device 15, and preferably also to the holder H. Gas supply to
the system is indicated in Fig. 1 with an arrow Y. Pumping means (for
instance, with a compressor) and/or a gas reservoir brought to excess pressure
(for instance, a gas cylinder) may be provided, for instance, to effect gas
20  supply. The system can comprise, for instance, regulating means 51, 52 for
regulating flow rates and/or pressure of gas to be supplied to the holder H and
filtration device 15. The supply comprises, for instance, a supply line system 2,
provided with a line part that, during use, is connected to a suitable gas inlet 3
of the holder H, and a line part that, during use, is connected to a filtration
25 device 15, for supplying gas thereto. The gas may comprise, for instance, one or
more gases, a gas mixture, nitrogen, air or the like.
Optionally, the holder H is provided with a pressure release valve
(not represented) for rendering a pressurized holder H pressureless.
The present exemplary embodiment is designed to supply the same

30 gas to the holder H and filtration device 15. Alternatively, gas supply means



[liter/hour] Overrun ro] 3.01.01.2 1.024 7.7 202.91.01.2 1.0 24 11.2
30 2.9 1.0 1.2
WO 2011/028117 PCT/NL2010/050556

25

can be designed, for instance, to supply a first gas to the holder and a second
gas, different from the first gas, to the filtration device 15. In addition, the
system may for instance be designed in a different manner to effect product
flow, for instance, by providing the system with pumping means to pump
5 product P from the holder H through the discharge.

Use of the system shown in Figs. 1-3 comprises, for instance, a
method for dispensing the product P coming from the holder H (for instance, a
substantially gasless product), with gas being supplied to the product P
(flowing through the feed-through channel 15b) via the microfiltration

10  device 15. In particular, microfiltration device 15 is operative to inject the gas
into the product P supplied to that device.

Preferably, the product P which is supplied to the filtration device is
not heated. The product may, for instance, be cooled (for example, to a
temperature that is lower than a holder ambient temperature), or have an

15 ambient temperature. In another example, the product P which is supplied to
the filtration device is heated (for instance, to a temperature that is higher
than the temperature at which the product has been stored, for instance, a cold
store temperature or a temperature that is higher than a holder ambient
temperature).

20 The temperature of the gas (or gas mixture) to be supplied to the
filtration device can be, for instance, an ambient temperature, for instance,
room temperature. The gas temperature can be, for instance, in the range of
0-50 °C, or another temperature, for instance, a temperature higher than 50 °C
or, conversely, a temperature of 0 °C, or lower than 0 °C.

25 Here, the product P, in itself preferably not yet foamed, is passed out
of the holder H, for instance, under the influence of gas supplied via the supply
2, to be conducted via the discharge 6 through the filtration device 15 and then
through the mixer 7. Here, the product is passed, in particular, through the
tube inner space (i.e., feed-through channel) 15b of the microfiltration device

30 15 (with the product flowing along the filtration wall 15a), while gas from the
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gas supply space 15d is injected via the microfiltration wall 15a (at least,
through the wall) into the product for the purpose of bubble formation in the
product (to that end, the gas is supplied from the gas supply space 15d to the
pores). A pressure prevailing in the gas supply space 15d is, for instance,
higher than a pressure of the product P flowing along the filtration wall 15a. A
flow rate of the product flowing through the filter 15 can be, for instance,
higher than 10 liter/hour, and be in the range of, for instance, approximately
20-200 liter/hour (for instance, 20-50 liter/hour), or other range.

Good results are obtained if the gas is introduced via the filtration
device 15 into the product P under the influence of a pressure of more than 2
bar, for instance, a pressure in the range of higher than 5 bar, in particular a
pressure higher than 7 or 8 bar, for instance, a pressure in the range of
approximately 8 — 15 bar. A flow rate of the gas may be, for instance, greater
than 10 liters per hour, and may be, for instance, in the range of
approximately 30-600 liter/hour (for instance, 50-300 liter/hour and more
particularly 100-300 liter/hour), or have a different value. The ratio of product
flow rate to gas flow rate can be, for instance, in the range of 10:1-1:10, in
particular 1:1-1:5, for instance, 1:1.5-1:5, in particular 5:1-2:1, or other ratio.

Thereupon (i.e., downstream of the microfiltration device 15) the
product P undergoes a mixing treatment, which is performed by the static
mixing device 7. It has been found that the product coming from the mixer 7
(product outflow via an optional outflow line 66 is indicated in Fig. 1 with
arrow Q4) can contain a particularly durable, stable foam, which may, for
instance, be foamed particularly homogeneously if the product in itself is a
foamable product. Moreover, the system can be made of particularly compact,

durable and relatively simple design to obtain such a result.



5 The foans in the second experinent produced at a | ower pressure than
in Exanple |l a al so have a fine bubble structure and are honogeneously

f oaned. AWOenimm2stiare of the foamed product with, for i rsraicelo/o8essecoffee,
a fine foamlayer remains on top of the mxture for at |east 15-30 m nutes.
10 Example 2 A mlk cream (35% fat, 10% sugar, pasteurized,

non- honogeni zed) was foaned (at a tenpe&fature lower than 10 C) with the
set-up as 15 schematically represented in Fig. 1, including the mxing

devi ce. The m xi ng, devi.ce 7 conprised a helical mxer with a dianmeter of
6.4 ramand a Ienm el enents (140-632; TAH industries). Different
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gas flowrate, the pressures’Pl (pressure in the holder), P2 (pressure in
t he product feed-through channel 6 before the mcrofiltration device), P3

(pr 2 W € Qhelelf Wiotep %&E%th}rx% gc?asg‘o?éceﬁdl 'dtJo%in%f%%‘féaﬁﬁe ak»?&ﬁ[c%%ﬁewwd))

(pressure through chann
m cr of i |t rthel masOefthe sahie voluh&a sfefoamed pgoduadimiusiveof any pastdddtr mess.
Table324sho the results with regard to the three filter fromwhich it
appear s trf%nal éﬁﬁeﬁnmjs ROV i BEERRtARS aﬂoe/e/wmﬁatavo ume

of 100 ml after dispensing has increased to 200 ml.
The product firmness can be expressed in Stevens (in g; "Stevens
15 hardness"), which hardness or firmness is determined as the maximum
resistance to deformation during penetration of a cylindrical cone having a
diameter of 2.54 cm into a sample at a speed of 1 mm/s to a depth of 20 mm.

In a first experiment, semi-skimmed milk ("Friesche Vlag Lang

lekker") was foamed with a microfilter set-up as schematically represented in
20 Fig. 1, however, without the mixing device 7. Different product flow rates and
gas flow rates were used.

As microfiltration device 15, a ceramic tubular membrane was used
with a pore size of 1400 nm (symmetrical, with an outer diameter to inner
diameter ratio of 4 mm:3 mm, a tube length of 20 ¢m, a pore size of 1400 nm,

25 from Hyflux CEPAration). For the purpose of the experiment, the following
parameters were measured: product flow rate, gas flow rate, pressures P1
(pressure in the holder), P2 (pressure in the product feed-through channel
before the microfiltration device), P3 (pressure on the gas side of the
microfiltration device (interspace)), and P4 (pressure in the product feed-

30 through channel after the microfiltration device) and the resulting product

overrun. Table 1a shows the result of this experiment.
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P1 P2 P3 P4 Product flow Gas flow rate | Overrun
[bar] | [bar] | [bar] | [bar] | rate [liter/hour] | [liter/hour] [%]

2 165 | 2.8 1.0 90 40 40
2 1.75 | 3.2 1.0 70 70 80
2 1.8 3.4 1.1 60 95 125

Table 1a; result of the first experiment.

The foams produced in the first experiment have a fine bubble
structure and are homogeneously foamed. After mixture of the foamed product
with, for instance, hot coffee, a fine foam layer is formed on top of the mixture,

which remains present as fine foam for at least 15-30 minutes.

Example 1b

The volume increase of the product after foaming is often denoted
with the term 'overrun percentage' or 'overrun' (definition, see Example 1a).

In a second experiment, semi-skimmed milk ("Friesche Vlag Lang
lekker") was foamed at a product temperature of 60 °C with a microfilter
set-up as schematically represented in Fig. 1, however, without the mixing
device 7. Different gas flow rates were used.

As microfiltration device 15, a polypropylene tubular membrane was
used with a pore size of 200 nm (symmetrical, with an outer diameter to inner
diameter ratio of 8.6 mm:5.5 mm, a tube length of approx. 20 ¢cm, a pore size of
200 nm, from Membrana Accurel). For the purpose of the experiment, the
following parameters were measured: product flow rate, gas flow rate,
pressures P1 (pressure in the holder), P2 (pressure in the product feed-through
channel before the microfiltration device), P3 (pressure on the gas side of the

microfiltration device (interspace)), and P4 (pressure in the product feed-
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through channel after the microfiltration device) and the resulting product

overrun. Table 1b shows the result of this experiment.

P1 P2 P3 P4 Product flow | Gas flow rate | Overrun
[bar] [bar] [bar] [bar] | rate [liter/hour] | [liter/hour] [%6]
3.0 1.0 1.2 1.0 24 7.7 20
29 1.0 1.2 1.0 24 11.2 30
2.9 1.0 1.2 1.0 24 15.1 50
3.0 1.0 1.3 1.0 24 20.3 80
3.0 1.0 1.3 1.0 24 30.2 140

Table 1b; result of the second experiment.

The foams in the second experiment produced at a lower pressure than

in Example 1a also have a fine bubble structure and are homogeneously

foamed. After mixture of the foamed product with, for instance, hot coffee, a

fine foam layer remains on top of the mixture for at least 15-30 minutes.

Example 2

A milk cream (35% fat, 10% sugar, pasteurized, non-homogenized)

was foamed (at a temperature lower than 10 °C) with the set-up as

schematically represented in Fig. 1, including the mixing device. The mixing

device 7 comprised a helical mixer with a diameter of 6.4 mm and a length

of 32 elements (140-632; TAH industries).

(symmetrical, outer diameter to inner diameter ratio of 4 mm:3 mm,

Different product flow rates and gas flow rates were used.

Three different microfiltration devices 15 were utilized, viz.:

I) a ceramic tubular membrane with a pore size of 800 nm

length 20 cm);
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II) a ceramic tubular membrane with a pore size of 500 nm
(asymmetrical, outer diameter/inner diameter 4 mm/3mm, length 20 cm); and

IIT) a ceramic tubular membrane with a pore size of 200 nm
(symmetrical, outer diameter/inner diameter 3 mm/2mm, length 20 cm (each

5 from Hyflux CEPAration).

Measured parameters were the product flow rate, the gas flow rate,
the pressures P1 (pressure in the holder), P2 (pressure in the product feed-
through channel 6 before the microfiltration device), P3 (pressure on the gas
side of the microfiltration device (interspace 15d)) and P4 (pressure in the

10  product feed-through channel after the microfiltration device 15), the resulting
product overrun and firmness. Tables 2-4 show the results with regard to the
three filters, from which it appears that diverse foaming properties can be

achieved.
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Product Gas P1 P2 | P3 | P4 |Overrun | Firmness
flow rate flow rate | [bar] | [bar] | [bar] | [bar] [%] [g Stevens]
[liter/hour] [liter/hour]

20 45 6.2 | 39 | 52 | 3.0 138 99

20 60 64 | 44 | 57 | 34 125 144

20 70 68 | 46 | 5.9 | 3.6 121 156

40 125 7.7 59 | 7.2 | 4.5 115 148

40 155 8.1 63 | 76 | 4.8 108 179
Table 2: Results experiment 2 with filter pore size: 800 nm
Product Gas P1 P2 P3 P4 | Overrun | Firmness
flow rate flow rate [bar] | [bar] | [bar] | [bar] [%] [g Stevens]
[liter/hour] [liter/hour]

20 55 53 | 38 | 60 | 2.8 130 110

20 70 6.7 | 42 | 66 | 3.2 121 140

20 130 71 | 47 | 7.3 | 3.6 96 185

40 90 70 | 51 | 74 | 36 112 109

40 110 74 | 55 | 7.8 | 4.0 114 132

40 185 81 | 62 | 88 | 4.7 102 172
Table 3: Results experiment 2 with filter pore size: 500 nm

’ Product Gas P1 P2 | P3 P4 | Overrun | Firmness

flow rate flow rate [bar] | [bar] | [bar] | [bar] [%] [g Stevens}
[liter/hour] [liter/hour]

20 35 87 | 6.2 | 104 3.2 130 111

20 45 89 | 66 | 108 | 34 140 129

20 55 92 | 70 | 116} 3.9 132 175

40 75 105 | 87 | 126 | 4.2 123 150

40 95 108 9.1 | 134 | 4.5 122 187

Table 4: Results experiment 2 with filter pore size: 200 nm

800
P2
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Second exemplary embodiment

Fig. 4 shows an example of a system for dispensing a homogeneously
5 foamed product. In this case, the system is provided with an optional
filter/mixer configuration, schematically shown in Figs. 1-3.

The system shown in Fig. 4 is provided with at least one product
holder H, which is provided with product P, the holder H being provided with
product discharge means 6 for discharging product from the holder H under

10  the influence of fluid supplied to the holder H (which is also used for foaming
the product). Fig. 8 shows an alternative system, provided with a pump 550 for
discharging product from the holder H.

The holder H can be designed and formed in different manners. An

inner space 4 surrounded by the holder H may already be at a

15 superatmospheric pressure (for instance, at least 2 bar) before the holder H is
placed in the operating device B. According to an advantageous embodiment,
neither the product nor the holder H as such is provided with propellant, and
the inner space 4 of the holder H is at substantially atmospheric pressure, or a
pressure lower than 2 bar, before the holder H is brought in the position of

20 cooperation with the operating device B.

In the present second exemplary embodiment, the product discharge
means 6 are preferably provided with a flexible hose 6, which is preferably
integrally (i.e., undetachably) connected to the holder H. Alternatively, the
hose 6 of the holder H is uncouplable, for instance, for the purpose of cleaning.

25 An upstream part of the present hose 6 reaches towards a bottom of
the holder H and is located near the bottom, or lies on the bottom, to discharge
product P when the holder is almost empty.

Further, the system is provided with an operating device B which is
designed to cooperate with the holder H when the device B and holder H are

30 brought from, for instance, a spatially separated storage position or transport
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position shown in Figs. 5, 6, to the position of mutual cooperation represented
in Fig. 4.

The operating device B is provided with operating means 10 for

operating the product discharge means 6 of the holder H, and with fluid supply
5 means 1, 2 for supplying the fluid to the holder H (and microfiltration device).

The operating means 10 can be designed in different manners. In
the exemplary embodiment, the operating means 10 of the operating device B
comprise, for instance, a pivotable operating handle. The operating means 10
can be designed to cooperate with the hose 6, in particular for squeezing tight

10  a part of the hose 6 and for shutting off the fluid supply 9 in a first position
(not represented) and releasing it in the second position shown in Fig. 4, for
stopping and allowing the passage of product P, respectively (i.e., for the
purpose of regulating product dispensing). In this manner, a part of the hose 6
serves as valve means, or valve, which can be operated by the operating means

15 10 (with the system in assembled position).

Alternatively, the device B may comprise, for instance, automated
operating means (for instance, with a dosing control, an actuator or motor,
and/or provided with, for instance, a user interface, for instance, with an
operating button for switching the system on and off) for regulating product

20  discharge via the hose 6 and fluid supply to the microfiltration device.

Further, the product discharge means 6 can be provided, for
instance, with valve means or shutoff means (not represented) for shutting off
a respective product discharge channel during transport and/or storage of the
holder H (when the holder H is not in the device B).

25 The fluid supply means 1, 2 can be designed in different manners
and comprise, for instance, a fluid reservoir (for instance, a gas container)
which is integrated with the device B or is connectable thereto for supplying
the fluid via the device B to the holder H. A fluid reservoir (not represented)
can, for instance, contain a fluid brought to a superatmospheric pressure

30 suitable for use, be refillable or not, and/or be provided with fluid pump means
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for supply and/or discharge of fluid, or be designed differently, which will be
clear to the skilled person.

In the exemplary embodiment, the fluid supply means comprise a
compressor 1 (provided with a respective drive M) and a supply line 2.

5 In the following, air is discussed as the fluid to be supplied, however,
according to an alternative embodiment, the fluid can comprise, for instance, a
gas, gas mixture, nitrogen, or in certain cases also a liquid.

The present compressor 1 is designed to supply ambient air to the
line 2, and keep it at a substantially constant superatmospheric pressure.
10 Drawing-in of ambient air, by compressor 1, is indicated in Fig. 4 with arrow
A. The superatmospheric pressure is, for instance, higher than approximately
2 bar, preferably higher than approximately 5 bar. According to a further
elaboration, that pressure is higher than 7 or 8 bar, for instance, a pressure in
the range of approximately 8-15 bar.
15 The compressor 1 can be provided with, or connected to, for instance,
a pressure regulator, for keeping air pressure downstream of the compressor 1
(for instance, in the line 2 and/or in a space 12A surrounded by device B) at the
desired value.
The present holder H is provided with a fluid entrance 3, for
20 instance, a valve 3, for supplying (in this case) air to an inner space 4
surrounded by the holder for adjusting this space 4 to a desired pressure. The
air supply means 1, 2 of the operating device B are designed to cooperate with
the fluid entrance of the holder H for the supply of air (this supply is indicated
in Fig. 4 with arrow F1). Optionally, the entrance 3 is provided with a sterile
25 filter.
The operating device B may be provided, for instance, with a cavity
12 sealable by a cover 13, in which the holder H is removably placeable.
Preferably, the cavity 12 is hermetically sealable from the environment by
means of the cover 13, for forming a pressure chamber from the cavity 12.

30 Provided for this purpose are, in particular, sealing means 41, 42 (for instance,
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a resilient sealing ring 41 and a respective sealing flange 42), which can
hermetically (i.e., gas-tightly) seal off a gap between the cover 13 and a
sidewall 31 of the device B.

Optionally, the device B is provided with a pressure release valve

5 (not represented) for rendering a pressurized pressure chamber pressureless.
It will be clear to the skilled person how such a pressure release valve can be
designed.

The cover may be pivotably (for instance, about a pivot Z) or
otherwise moveably or detachably couplable to a remaining part (e.g., the

10 sidewall 31) of the operating device B. Schematically represented locking
means 55 can be provided for locking the cover 13 in its closed position.

Preferably, the cover 13 is provided with means 13C for engaging a
part of the product discharge means 6 of the holder H and/or applying a
clamping force/holding force thereto, when the holder H is arranged in the

15 operating device B. The cover may be provided, for instance, with a slot
closable by a cover segment for receiving a part of the product discharge means
6, and/or be designed in a different manner. As represented in Fig. 4, in
particular a filter 15 and mixer 7 of the product discharge means 6 can be
detachably provided on/in the cover 13, when the system is in the operative

20  condition. However, such a system may also not be provided with such a filter
15 (and/or mixer 7).

The cover 13 as such can comprise, for instance, a composite cover
and consist of, for instance, at least two cover parts 13A, 13B which are
separable from each other, for the purpose of uncoupling the product discharge

25 means 6. In that case, the two cover parts 13A, 13B are preferably
hermetically interconnectable for gas-tightly sealing off the cavity 12 from the
environment, in the closed position shown in Fig. 4. Fig. 5 shows, by way of
example, two cover parts 13A, 13B capable of pivoting apart.

The present cover 13 is provided with a downstream part 2A of the

30  air supply means mentioned. The present holder H is designed to cooperate
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with that downstream part 2A of the air supply means, in the holder position
placed in the cavity and with a closed cover (see Fig. 4), to receive air.

In the present embodiment, the air supply means 1, 2 are
advantageously further arranged for supplying the air supplied by the

5 compressor 1 to an environment of the holder H present in the device B, in
particular to a space 12A (see Fig. 4) enclosed between the holder H and
operating device B, with the holder H and operating device B in the
cooperating position. To this end, the downstream part 2A of the supply line 2
is provided, for instance, with an air outlet 19 (which may or may not comprise

10 avalve or valve means; outflow of air from this outlet 19 is indicated in Fig. 4
with arrow F2).

The configuration of the valve 3 and outlet 19 can, for instance, be
such that air pressures in the holder inner space 4 and the space 12A enclosed
between holder H and operating system B are substantially equal, or,

15  conversely, differ from each other.

With the holder H shown in Figs. 4, 5, the product P is in the inner
space 4, so that air supplied via the valve 3 to the inner space 4 comes into
contact with the product P in this space 4.

Fig. 7 shows an alternative embodiment, where the inner space 4’ of

20  the holder H’ is provided with a space surrounded by an outer wall, which
space is provided with a flexible bag 5 filled with the product. It is thus
avoided that air in the holder H supplied via valve 3 to the inner space 4’ can
come into contact with the product P present in the bag 5. This is especially
advantageous when the storage life of the product P is limited under the

25 influence of contact with air. In this case too, the product P, located in the bag
5, may be provided, for instance, with a propellant and/or blowing agent (for
instance, nitrous oxide, or the like), for instance, at a pressure of at least 2 bar
(absolute) and, for instance, at most 8 bar. According to a further elaboration

the pressure mentioned is higher than 1 bar, and, for instance, lower than
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may be connected, for instance, via a separate air line to the compressor 1.

15  Further, the present supply 9 is provided with an optional valve means 9
which is in an open position during product dispensing (see Fig. 4) and, for
instance, can be brought to a closed position (shown in Fig. 5). Optionally,
valve means 9 of the gas supply 9 may be coupled to the operating means 10,
to be operated under the influence of the operating means 10.

20 As mentioned, the product discharge means 6 of the holder H may be
provided with a static mixing device 7 for agitating the product during
discharge (see also Figs. 1, 3). Further, it is advantageous when the product
discharge means 6 are provided with a filtration device 15 (see Figs. 1, 2)
which is connectable to the fluid supply 9 to supply air to product P flowing

25 through the device 15 (i.e., to disperse air into the product flow). Good results
are obtained when the static mixing device 7 is disposed downstream of the
filtration device 15. The mixer 7 and the filtration device 15 may comprise, for
instance, an integral (undetachable) part of the product discharge means 6,

and can, for instance, both be manufactured from disposable and/or
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during use, the product P is pressed through the mixer 7, under the influence
of an upstream thrust (created under the influence of the compressor 1; being
an air pressure generated in holder space 4).
In an alternative embodiment, the system shown in Figs. 4-7 is not
20 provided with a filtration device 15. In that case, the static mixer 7 as such can
be provided, for instance, with air supply means for supplying air to product P
flowing through the mixer 7.
According to a further elaboration, downstream of the
microfiltration device 15, a pressure reducing device can be provided, for
25 instance, an outflow line 66, in which the pressure of the product is slowly
reduced in the flow direction (when using an outflow line, for instance, by
having the diameter of the line increase gradually). This prevents damage of
the foamed product. The pressure reducing device can comprise, for instance, a

restriction of the discharge hose 6, for instance, a restriction provided in the
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H is provided %th.a fluid_entrance 3, for 20 instance, a valve 3, for
suppl yi ng PIobiFationdeyicailp- o an inner space 4 surrounded by the hol der

for adjusting thi NaCesdrel RdAcHZIVEE 68 55 HE Aesiked Aok i9dtARLY, tBRANS 1, 2
of the operating device B are designed to cooperate with the fluid entrance

of the hollklere thefpressure cfupelpyodictalecraashigsadugliy, inipartingiacarithioutn Fig. 4
with arrow.F1). tionally, . the entrance .3 is provided, with,a sterile

25fi | ter . V\é_hergby %plft‘ﬁég BpagUarag %‘?%‘B”@f’ﬁé?%@eﬁ‘g@ghﬁapqﬁf' i nst ance,
with a cavity 12 sgatalbg, bie apémﬁfzg de¥icd B idb&iBnéd €o BOY14RE hbldey Henmovably
pl aceabl e. Preferably, the cavity 12 is hernetically sealable fromthe

envi r onmerandy sabstantul pantokiheaqrodggt disehdnge merpsinptheswwoperadingnber from

the cavity 12. 30 Provided for this rpose .are. in Lty cul i ng
nmeans 41, Q@‘??%P%%Wﬂc@fefgﬁ@t‘%sp@gﬁ#e tggﬁefﬁ%‘rgmébﬁﬁrﬁ\u& tz‘?@i‘é
respecti vehgigat HE 16wePOigart 20 °CMH g@n&aﬁalhmttmal 3°YC,(dndethat@Ashé i ght 1 y)
seal off a gap between the cover 13 and a sidewall 31 of the device B.

Qpt i orid | yproduet disvhargeB during ove iichighet bhan Prrés Alfegnpdvelas the/prodaict (not
w1 be ol Sarheiged RETEIE PreehbBFCon SHORFLAISR &f Br oot drach dPLastit o can
be desi gne@mgdiac&RVa" tHEB% nBE oPLAPIAID Y. Th @hisl dIif, 3R BxedPRity a pivot 2Z) or
embodiment is provided with a (schematically represented) cooling system 25.
The cooling system 25 can be designed, for instance, to withdraw heat from the
20 cavity 12 and/or holder H enclosed by device B and to dissipate it to an
environment, and may be provided, for instance, with a refrigerant circuit
known per se, heat emitting fins (with or without external air convection), heat
transferring means (for instance, with Peltier elements), and the like.
Dissipation of heat is indicated in Fig. 4 with arrow W.
25 As will be discussed in the following, the product to be dispensed
may be hot. To this end, the product, before being placed in the holder, may
already be heated up with means known for that purpose (for instance,
microwave, steam, electric, convection, or other means). Also, for instance,
heating means may be used, to heat product to be dispensed. Such heating

30 means may, for instance, be part of the operating device B, and be set up at



ot herw se noveably or detachably couplable to a remaining part (e.g., the
10 sidewall 31) of the operating device B. Schematically represented

| ocki ng mwansii@@snan be provided for | ocking the cover P8TINL20t0®5eds0sed
posi tion. Preferably, the cover 13 is provided with neans 13C for
engaging a part of the product discharge neans 6 of the holder H ancUor
applying a clanping force/ holding forcdOthereto, when the holder His
arranged in the 15 operating device B. The cover may be provided, for

i nstance, with sl ot c) osabl e by a _cover segnent for, recejiyvi a part of
the productarfuscspidpn aﬂgrle}lsgﬁavsbrfowsaég?egﬁ@arPW@C&M@Q& manner. As

rePr esent cghdsffih Gt plogdd AL ELL AR o b bEhedPa W ASE: £affod e pr oduct

di schar ge ans 6 ¢ et ac provi ded on/1n the cover 13, when the
system i s filtratiom operld mize20, atior tisewhetdoihecheatmgrineans s efor nay al so

not be provi ded th such a filt 1 and/ o ixer 7). The cover
13 as sUcHREEance ot & Brodust cooled i dhe atleeﬂfp%?gﬁlpg_seazﬁge 28nd consi st of
for ingance, at |ﬁ‘@§ztrafal§9tl?é) Ferabideldevice’B islé«%i%%%cﬁb @ nARAmaklRe f r OM

each other, for the purpose of uncoupling the product discharge 25 neans 6.
I n that casproduce hblderdddespopad irstie3devide3B faom qpr efiwreaidhynt dlontdtis end.| y

interconnectaple for gas-tightl ealing off the cavi 12 fromthe

envi r onment® e,s{m[ehlg n&%bé%ar%déﬁfi@ﬁl% 'i“Ht}FPd?fa l.ve_wb}?lgl& hesRellyny way
of exanpl e, q{)RifPMRer R8T Lided 3311 3RdIRRERE 82010 PhMQIHINGoRRANY, sidER@LPT esent
cover 13 is provided with a downsfream part 2A of the 30 air supply means

ment i oned. 3IThrd pottsen82 nudyderchHfdrsindigicg neelprayidesbwithas witatge ingulatingat

downstream part .2A of,. t air .supply neans,..in the hol der, .posi.tii;on pl aced
o he B atdonAth el Hotie (8 adtigptprtiRante’ Sl Ul

In the pregeqt oHRO%iE persbie air supply means 1, 2 are advantageously
further arranged for suggl ying the air supplied by the 5 conpressor 1 to an

envi ronment of t h&igot dhowsaprsesdithe systee compiristng3a nigthpd fort digbemsing a
space 12A (see Fig.,4 ncl os be en the, hol der  H and,operatin evi ce
B W et HoRrgegurY B T 4k AOARE HIEG piev e IR s AR S e o oo
this end, fhedpepstiheatiRaB. MAlrahtivEF, $PRkbardceNs hdldey Wby té O
instance, with an air outlet 19 (which may or may not conprise 10 a val ve

or vallMe ntherescamplefshownoh Eigr 7canmetutilizedut | et 19 is indicated in Fig. 4
with arrow F2).

can, for inst ance,Foﬁethgl?&ﬁg?%a?cfonUr &ge{ @é@ggsghlégfﬁ\gg%%ﬁe%%rtgﬁgﬁ%e}?t lsggcég4

210 e, SEPREULES RmORhe e o, o aop apece) o gt o
device B, in the cavity 12, while the cavity 12 is hermetically sealed off from an
environment by the cover 13. The placement of the holder H is, in particular,

20 such that the dosing handle 10 can cooperate with the hose 6 for dosing the
dispensing of product. Furthermore, via closure of the cover 13 (or cover parts
13A, 13B) valve 3 of the holder can be brought into contact with the
compressor 1, via the supply line 2. After pulling the dosing handle, foamed
product flows from the apparatus.

25 Under the influence of the spraying-out of product P, the compressor
1 can, for instance, switch on for drawing in air, preferably via a filter (not
represented), and pumping it into the holder H (or, for instance, into the
space 4 between the bag 5 and holder wall, in case the holder shown in Fig. 7

is used). The compressor 1 can supply air, for instance, such that the pressure

30 in the holder inner space 4 is equal to a particular (for instance, super-



Wth the holder Hshown in Figs. 4, 5, the product Pis in the inner space
4, so that air supplied via the valve 3 to the inner space 4 cones into
contact wwohotinesproduct P in this space 4. Fig. 7 showeCamNIiabto@sesasi ve
enbodi nent, where the inner space 4' of 20 the holder H is provided with a
space surrounded by an outer wall, which space is provided wwth a flexible
bag 5 filled with the product. It is tHils avoided that air in the holder H
supplied via valve 3 to the inner space 4' can cone into contact with the
product P present jp. the bag 5. This jis.especially advantagepus when the

st or age |i$fén%9fph€ﬁl§?w83hefespur%lq this hddex higrpaniculay PHePRRIRIEVAT Abnt act

with air. dRohht 8f FR¥Rct quﬁnﬁﬁre%ﬂﬁpﬂhﬁmlhggahﬁ ié Hoﬁ&%xbﬁﬁtéﬁerfgl’ be
provi ded, for 1nstance, with a propellant and/ or bl ow ng agent or

i nst ance, snudhrepecdxihaé theprédsaré ik e hblder Hhedramms, inatccardanes sutkeaof  at

| east 2 bar (absol yte) and, for, .instance, at nost 8 bar. According to a
further el & P8Rt %“{J\l‘@s@ﬂfiés’:}éﬁﬂ%ﬁ%@’ NEVET PoLe tﬁ%ﬂglb%koyve nd, for

i nstanceg, {HMPin {41881 pPdssdrd B thd H('Sldbf‘ﬁt)aﬁf:ﬁlis%ﬂxfe%,syfﬁidcﬂPtcheve'i’?_nge of
1.01-1.9 bar, in particular 1.5-1.9 bar. Preferably, the product discharge
means 6 (ofonsbantnplalBy chip berdispkassed rbycthleaystemdr oduci ng gas bubbles into the

product P, in partd,cular for 5 form.,ng a honbgeneous fo nodi .sperse or
bt herwi se) . Nonod HFuiegePiesss | B3 (G AEPel RECRRTLY SHOERPS I ¢ ne
foam have syRayRBldiakd Yhd ROIASATE vih BROBHORSand iR PA168 8NforRdingithei schar ge
means 6 are provided with a gas inlet 8 which, in the position of

cooper at i opressareciorthedtodden d at agdesiradpipirefedalaiy sibetaoplbt ¢omgtatdyivebieB, for

| i r. comng fromt ly 9.to the, 10 t P. Supply of
o PP R R it A S ondiaho et 0 10 1BRIpe8 bifueRtiam APR i Hertiingr oy | n°
Fig. 4 W teifiontda sebdhd HRraKAERLAANIBRAMIRing thd 8issHRRleYhdieitsof Ocat ed

in a part of the cover 13, ‘and upstreamis in fluid communication with the
cavi ty 12aAtHedholdexHifor dischargingareduesn via therbesei vel y, the supply 9 may be
connected, for instance, via a separate air Jlineo the. conpressor 15
Further i he. presdniriag sty s S BisieaefnkekeE B BlspitEHER Ve Ao fighls o
which is igfthe AResMIpARIdH Alef U o hdprsilet dichRAASMRENS B86f fietholddr and,
for instance, can be brought to a closed position tg;thown in Fig. 5)

Opt i orl | yH) Yeaihnarticalas pgessture (o s casepppythe avmguidet tdapil @ds s8pplyed)

operating an 0,.to b rated under, the. i nf | sence, of the operating
nmeans 10. 20A3Y H?‘Péﬁeaafﬁ“ﬁ%ﬁgesdf‘o%&%‘iprd%"s“é glrag{(}err@g%rs?% of the holder H may

be provided wth aTls add 6f thie)dyBeknd & LIS cdsé BmpsiséafiirtBerd Hendthodést during
di schar ge é,see also Figs. 1, 3). Further, it is advantageous when the

product di dichensjas hemegeseansly fearediproduct s nfantiongd; am 1geupelied 8ia see

et p el hidhBela SN W P £ 62 $idBubd B! SHRRMYa ok ToritiRES 21 1O

20 foamed and/or aerated product. Thereupon, the product P provided with air
bubbles undergoes a mixing treatment, under the influence of the static
mixing device 7, while the mixing device can also gradually reduce an excess
pressure of the product as the product flows through the mixing device 7.

In an advantageous manner, the static mixer 7 can effect a stable

25 product being obtained. In the case where the product P is or comprises cream,
use can be made of a cream in which the fat exhibits a tendency towards
partial coalescence. During dosing of cream, partial .coalescence will take place
in the static mixer 7, which leads to a more stable cream. It is preferred to
keep the holder H in the cavity 12 at a constant temperature, so that the risk

30 of partial coalescence before spraying-out is strongly reduced.



25 through the device 15 (i.e., to disperse air into the product flow).
Good results are obtained when the static m xing device 7 is disposed
downst r eawpabittdrelil7i | trati on device 15. The m xer 7 andPpCmaNiRoiotosestss on
device 15 may conprise, for instance, an integral (undetachable) part of
t he product discharge neans 6, and can, for instance, both be manufactured
from di sposabl e and/ or 38 di shwasher @Z2oof material. Alternatively, the
m xer 7 and the filtration unit 15 are uncoupl able fromthe hose 6.

The filtration unitsflg and m xer 7 can be designed, for instance, as
described on the BadPSows fxome the akeves dumpmeanse, Brafernbivniz isasrd tpihei gs.
1-3. 5Duri . i i: r r vide a
Further (1 Poracy P ahe panhGeulitiiarge B L HCE SRR I BRI BHET ol on
devi ce 15,comprideatcreamathis embadinehoaizgdewisus, a sioadkeablé cremmabdcatself or m

f i bt.aj ned, i ch, [ is di d d { t 66
(For i nst AeEe GRATLIP FTBCisEHn AP femias SEh e rEkHas SRERduBPah mg ¢ o
21w @1 16 rificy ible pTIRIBKAMIS e o] @5, 606 BRLyRirbgaor @ be

desi gned for providing pressure dr r rnstance, nore than 1 bar,
in parti cudissolvest i tHegrrodubtaw)l] be weduitérhtintthat pass she prefsutdien theoduct P at

the entrance,7i. .0 he mxer, 7.is relatively high (for instance,
subst ant i Qﬁ?@erfeldug?ftof%t}é? ﬁ‘?‘@‘gét&%’“ﬁ%ﬁzﬂ 'i erfé’eirﬂgf‘ﬁélef’}cf rc_afllrlt?wf‘l'hr ough
space 15D)insthfhich a EWBstRRBSAY R moBphdtee frdsbufd, the static mixer 15 7u is

relatively low (for instance, substantially atnospheric). In particular,
during use, the pMercthePholdepHeiss fot inbramaghembty, wha dolder Himdgrkenhe

i nf | f t t hr ust t the j.nfl f
corpr dlsortfem e dRE RN iEF Bs 20 glrier HACesen S dertahdeercasted n an
al ter nat i VEheYROsH BRI hbill%rq-ll’ﬁﬁfﬁ'lb%%\ghd & aPositdon’ of &oBtha%ﬁﬁx Rirgvi ded

with a filtration device 15. at case, the static m xer as such can
be provi débie operatingdevice B, fart thegiurpssspf sontiwansg fispessimgl ofithg pavdudto

product P flow ng.thyough the, mxer 7. .Accordi to further. el aboration,
downst r eam of thelﬂité? BE?Ye[ ??P%W%@Pé ":Lfse,coﬁg%"gwg?ré'_ ‘?’Egﬁ‘i‘i‘qﬂ’%devi ce can
be provi delerd RrpréferaBRt AfEthtadbatucbhWe lprb&u&® ahf thBideSinlg®sRinegpur e of
the product is slowy reduced in the flow direction (when using an outfl ow

l'i ne, 1Por (phirecamesatibg desicedd). After @ikiting the boldehdl, theprodunt Fapeeferaddinal | y) .

This prevents da e .of, the f.oamedpr. t. essure reducin evi ce
caln cgrrp\r/icglé:fesf%&a%r%?%fnoggy iy g’g? Fl?ﬁ@fegﬁos& E{lﬁg |ws'§ﬁré’|“§ (%Elge ‘,’fd f \(;Ir
i nstance, the TRl 15D hdERAYicAB ek IT. ThEs réfifde2OiHd H28dh ARSH YNk 10/ 050556 39

hose as such, or a hose restriction effected by a clanping force of the
oper at i ng fyepfllyebecause the dosing system, for instance, cannot be contaminated with

product.
20

Third exemplary embodiment

Fig. 8 shows an alternative embodiment, which differs from the
configuration shown in Fig. 4 in that the system is provided with a pump 550
25 (instead of fluid supply means) for pumping product from the holder, and
discharging it via the product discharge means 6. The pump 550 may, for
instance, be part of a cover as mentioned, of the product discharge means 6, or
of another part of the system. In this case, the cavity in which the holder H is
receivable is, for instance, not a pressure chamber. As shown in Fig. 8, supply

30 line 2 may, for instance, be connectable, bypassing the cavity, to the product



Use of the pressure reducing device is advantageous, for instance, if no

m xi ng devi ce di sposed downstream of the mcrofiltration device is used 5
(such a cwof2ogurstiron is not represented as such). |n tirat/Naas®/os5e33e
pressure reduci ng device can be disposed, for instance, directly downstream
of the mcrofiltration device 15. The pressure reduci ng device 66 can be
desi gned, for instance, to have the prd8sure of the product decrease

gradual ly, in particular wthout 10 thereby applying an agitation and/or
mxing tre t nt to the, product. Preferabl the operating deyice B is

desi gned t Be DA 3@& INtaREE 50glml§f%fﬁﬁaé}onp<§q~tlceo¥5fh@e Podhet

di schar ge TRERS50RabIE SARARIAN 1fPAR!hh AR RAANGH bRRLATARMY Such that

the tenperature of the p int 0 ower t
parti cul arsldzlrhmbpextsbanaﬁd Gompnﬂetﬂoahnsthnté)a Héndpadyg or dlmo(tamrd;acéndurl ng use

i s higher ternatiyvel t he pr. oduct d| schar,ged,_duyj ng use can
have a terﬁf@g‘a\?ttﬁ‘éme tlﬁﬁ:’“@r’*"‘l ‘Eﬁh@g e.8 o AN §lRGLRIS otoR), ABARY| fﬁrﬁHé’? n the range

of -205C QefstdRict L‘ﬁ@p big Mol‘a@p?ﬂbériﬁgé gh?wﬂé&Wﬂ?Q Wit a

(schemat i caIIy rep s nt ed) coo I ng system 25 ool 1 ng system 25 can be
desi gned fbnsuppiyuag\w (ot @ diff¢riedit gas heghs nizinrehéo B¢ beldet nrkd spadé or

hol der I 0S vice. B it, to enV| ronnent, and
may be pr SISFE% r%dtpéﬁ@%“af\rfl\?‘?ﬁgﬁq}”i%rp%efgﬁt‘ieg‘icF ERRABGY BI&r  se,
heat em ttdoDgr 18138 if Wik g, tWe Tsmwal%i)%aﬁ'be%ierﬁ@H‘(ﬁ% bBB)br iGAt

transferring means (for i'nstance, wth ier elenents), and the |iKke.
Di ssi pati q:raseagdseﬁsil fos supdlyag et ﬁmmFaxgenvluwmlanatadw Wldeﬁlﬂls(lm Il be

di scussed in.th n t he ct to edls nma To this
end. " the prasarr! B BAe Buabigrosl Shich FonanbonaaBae. fay 3R FREA B heat ed
up with ”ﬁﬁgﬁadééoéﬂan&%rbddﬂtar?%ﬁ@&% (&&Eode?%@fchaA M 38 Qi’i’%\.’a‘itmﬁﬁa‘?ﬁm

el ectric, convection, or ot means) for instance, heating means

may be usde conemb&torppuaemdlffemewecmspmedts Such heating 30 means may,

for instance, be rt of the P eratin vice R.. g%ﬁ@
vari ous |ocations t°p\95?'i Y8 ﬁ«‘fr SPOMRSPan'@e %SS‘E?‘B%& hoI der H,
upstream Qﬁpe?&ﬁ&k‘@i‘ thE @%@%%CW t@Flgatél 19rtha€dhe ﬂuﬁﬁy\ﬁ% aeAmgRaet 66,

filtration unit 15, m xer 7, and/or el sewhere. The heatin rreans can, for

i nst adde, Hwaps ahqapmh:@tﬁmotl@ejhblybr Feangdisshargasobvinthesgisclange® (in

5Pr ef er abl th er at,i devi B.i s .desi gned nsyl ate a

o oduct ot dRERGU AR fiBRagibR dOERs d3nd Praelilh A AR ° P
the devi cesuplied byahe rc@mﬁeysorfv@é th\Eha2CHrectist 1o thelBlcadfilN Rl tYord féHke

t her rral I y i nsul ating cover sidewal | 31, and bottom 32. To this end,

cover Hi, dehe injegtedango bm&twmwmyhm«gh thisdevies tinmasticular fentheded
wth swtable 3{"11%t R
purpo e oam f0Ymation.

20
Fourth exemplary embodiment

Fig. 9 shows a further embodiment of a system according to the
invention. This embodiment comprises, for instance, administering (hot) steam
25  to the product discharge means 6, for instance, via operable valve means 1092.
This embodiment differs in particular from the system shown in
Fig. 8 in that an operable valve device 1092 is placed upstream of the mixing
and/or microfiltration device. The valve device is preferably an integral part of

the product discharge means 6.



10 material, or afford thermal insulation in a different manner, which wll
be clear to the skilled person. Fig. 4 shows a use of the system
conpri si yoaonekknd for di spensing the product P. In Fi gctANI20hoksass H not
provided with an inner bag is arranged in the operating device B.

Al ternatively, for instance, a holder H according to 15 the exanple shown
in Fig. 7 can be utilized. Ford4 he purpose of use, the holder H
filled (at least partly) with product P can be brought into the position of
cooperation with e operating deyice B, in the cavity 12, while the cavity
12 is hermetical | iﬂqgee\aaﬁéﬂ 87'ce A03mearmpalfes (1on stanes, threalirreikl pad The

pl acenment I i i d 1. hat osi ng handl e
10 can coo%g’réal'?(gh\?mg’tfﬁpg%ggahgeééh%%ﬁé%’%E;Z’t%%r%%%éﬁ%?’n%g%?ngr oduct .

Fur t her nor pgsitiom aot astined positibe. They enlvkeyvire HiD2ecanpalsd be Ha3signedBh aval ve 3

of the hol d can be brought into_contact wth the_ conmpressor 1, via the
supply | i ndsrengmpapngry, 4 gﬁﬁt ‘faﬁlée 8@3?'}&56 3R ,Vl?epbﬁ%gpe&"i%ﬂ?étéﬂ ows from
the appar afndgancHNAGER IR bpﬂda%eeﬁoﬁi tﬁeh?olagiéi & kPonOMicRE1RRAgHCt P. the

conpressor 1 can, for instance, swtch on for drawmng 1n air, preferably
via a fil tdevi¢ndt secopd amdvet K@)of therdtalyverdeivivg 1092 regaldthe fhohwwandd, @or, for

i nstance, intq the space 4 between the bag 5 and hol der |1, .in case the
o1 der  ShotiPRIR OERKIoTaNt maEa i baiie Cehp st medai, &SRIRrodRRt for
instance, $4eikarebabeddies AOLHHARcSRihNIthAgo JAfh RBRES pBAG& thrbggiequal to
a particular (for instance, super- 41 atnospheric) initial pressure in the

hol der 4, fthe paductdischargadeparmié,nrl yorofersely awbemmogfrognadilews Fhxosghl | )
prese[}l';o i n,the Qol d(gir.hThi s is dgone, for instance, at such a speed that the
oressth® i thepQdRct HarhauBe dnednsok n accordance with a desired product

qual ity (and is, e dy38drdMESy bBPYEFidERMALH AR abePrR@iuh P¥BYider 10O, an
initial pressure in the hol der . I'n this manner, product P of very

const ant cfiealinstancern steamh ggrerstad Pt het watdrepnovider, a flow-throsghonpr essor 1
may, for ipstance, .be aytonmticallly. activaiable fo uppl yi n ir to the
ol der r GRanngevieh st ghE e RAicR e Eb freoaefianle PRe isrediveeh he
hol der H aﬁozﬁ;Qﬁﬁbh@@o(ﬁﬁﬁb@ﬂbﬁc§QD§2@f@'&iiﬂéthﬁc&%ﬁh&hb)drﬁ%#?,;vii@ In Fig.
4, the operating handl e 10 has been brought froma first operating

condi ti%on swtable supply lopel@33)ndhe dedtad wedivyryprovidend B} canbediast pbage hose

6 of the hglder H for dischargipg.pr@duct P via the hose. . Duri ng
ose the pRisEhmeniShed bREAR iR B o Comtnniata RGO Sevicn 101 ThE e

m crofiltrpddted shddihRy providdr 109 B! R4 ¥Etadls GRE Aen S ot %aﬁhg thel der
15 H) to a particular pressure (in this case via the air outlet 19 and gas

supply 9) preduchtvindueediymyheateddiy dmtideviset®®1pr oduct via the filter 15.
The use of the systiemqin this.case.c ri,ses rther ; for
di spensi ng honog_e?ilteh(?u qoyef%grﬁ%ﬁn%fgaﬁﬁ{sxt&n ?retn_eivgﬁ‘é%,gé‘g?é ti|8gzsuppl ied via
the mzy Of¢dnﬁ;51t’i$ds§)fbrViﬂbﬁanbE,atHeQn%f@ﬁﬁgsﬁhﬁigléipﬁdulcﬂPp:@rHel fouhd (Eomidgr ning a
20 foaned and/or aerated product. Thereupon, the product P provided wth
ai r bubbl eSomniderkpdder H)nwidnidhe produpebring doriaed cold. Hereuamz aabre Khofstatic
m Xi ng dev il e. i,.X i | Ly e..an
exceos pr ety HOE d AV E K28 SR TR0l A B IR K
devi ce 7. thenah apositibagealiswhmredeact to pussshnd ithe Beooad valeaK2dakfigat a stable

position to close the entrance to the line 1093).

25 The above-mentioned second position of the valve device 1092

comprises, for instance, adding a heated medium, preferably a heated gas or

gas mixture, in particular hot steam, to the product, so that the product is

foamed in heated condition. To this end, both valves K1 and K2 are open (at

least, the first valve K1 is then in a position to allow product to pass, and the



25 product being obtained. In the case where the product P is or conprises
cream use can be nmade of a creamin which the fat exhibits a tendency

t owar ds paotzoalo28nal escence. During dosing of cream parCralL2cnasescence
will take place in the static mxer 7, which |eads to a nore stable cream
It is preferred to keep the holder Hin the cavity 12 at a constant
tenperature, so that the risk 30 of paddi al coal escence before spraying-out
is strongly reduced. 42 As follows fromthe above, during use,

preferably air.is added to the product P, yja the prqduct djscharge 6. In

Phe cace erat VSR DR 2 Pontopto AR ineduits cORAE BIvFs UiboaiLARALo ai so

| eads to g "6 thé pPORuR B PSS AILaRsB). the (partial) use of nitrogen for
In this e

foam ng the cream odinent, ' no 5 or relatively little

propel I ant / bl owi nJhegdmtve {reentionad thiolipookboef thd velvdydesticesldl92ed i n t he
product will be regui.red. In.that case, th ressure.in e.hgl der H,
before t heORREES: 18 InsiaReedhedterbassinesh hhetiedi mediym (aF ingtange,

instange, desMPabBMea!YyYpRbIRIADSN fH PARRIM Clor WRmiAD endRlidels dhd/sy for
i nstance, enpty, the hol dper His taken 10 fromthe opefating device B, and

may, for imgrenideatidredenisedndde third pasytedomdbnlTvelve K2 ieopqrf aimd théol der H
can be brought .i.nto,a sition pf .cooperation with the operating, device B,
for the parbeBige 4Bl RLIRE afs SERETAYE B Prlieptp et Pobicia e °)| °F g
above embagbdenb® AfprbdectS8RPMHe SRR AYe RPROG BeiHsitid &y £116% nidBhAr abl y
no contact between the product P and the dosin _si;stem 10 15 (of the

,SC

oper at i ng ®evingdran thadinerl 093itoipags tothéepragierct hrgepmedns 6).P pref erably
comes ,i,nto contactyonly.with.the flexihble hose, 6, t flowthrough channel
of Thd U Pt er 15 ThE SehERbaNR ShewE i E- T bE et dot HEYROEE Bhi ohty
user friengdmbiRgGeswath bRe 89208 oF YRS @f@mf)my leRfoAMGEntCEHYWA irbe _
contam nated with product. 20 Third exenpl ary enbodi nent Fig. 8

shows an dfiger hét pvndspeodemtdntherepbf.ch differs fromthe configurati on shown

in Fig. 4 in that ;fhe system.i rovi.ded with a.pu 0,25_(jinstead of
fluid supply rreangﬁ lsf%eiy%ﬂ ?éng’agrtg‘ﬁtﬁ%‘fenft?oc?rﬁstrhoéqﬁ%ﬁﬁgi? t1%1'3?13"(()1?{65'char ging it

via the prdufibedegshipldd efpifddim@nts! VarR UMb Ficativns bos pbsriblencighinbe part
of a cover as nentioned, of the product discharge nmeans 6, or of another
part df t Haedyamewprk af the mventien asivet fath iy thaappendediddeimpd| der H i's

(ecervale 5, LOmURT A alek kLS RIRSLe, 05 A0 1 TS,
to the proghicédibf3protein, a protein mixture or protein solution. An edible protein
solution can comprise, for instance, a milk protein, a whey protein and casein,
egg white proteins, yeast isolate, soy protein, hemoglobin, vegetal protein
20 isolate, meat protein, collagen, gelatin and the like.
The product may be, for instance, homogeneously or
non-homogeneously foamed.
The product can be a food product, or a cosmetic product, a cleaner
and/or a different type of product.
25 The product can further contain various substances, for instance, a
thickener, coloring, flavoring and the like.
Furthermore, the product is, in particular, a food, for instance, milk,
cream, cappuccino milk, spray cream, (fruit) juice/drink, an alcohol-containing
drink or drink base, for instance, beer or wine, a dairy or dairy-based drink, for

30 instance, a whey drink or permeate-based drink, (milk) shake, chocolate drink,



di scharge neans 6 (for instance, to a mcrofiltration device 15 thereof).
The punp 550 can be designed in different manners, which will be clear to
t he skil Iwo 2pewv@en;y and conprise, for instance, a hand PUFNL2010/080330t Or
driven product punp (the notor being, e.g., an electric notor), and
preferably a 5 peristaltic-type punp. In this case, the holder H can be
provided with a valve 3 for supplying #6r (or a different gas or gas

m xture) to the holder inner space during discharge of product fromthe
hol der H. 3éh.e devi ce, (for instance, the cover [ or the

3.as ih Fig, 8,
si deval | JPyIORGEIDOBBIEY isquge iFS Freamt d5PSeFRE t%%&?ag’gge BEMychcaBuppl yi ng
air from s ey bRIpFRAL f(}r%é{i&%cn,g*{éégbl'ﬁr(dd}m%@ fzﬁ%llc%ig'}& Mickdide, é’@éaal\fe 3

t hereof). ‘Such an aer at i on chan 51 can extend, I nst ance, ong a
boundary rstestemersfavuoimeg, coboring dddipr f}3Blike,rampHorn vamdes othfert he cover 13

i di ff t . ts. . Th t f th |
Shown i n_Hngredieniy pavh Ml R Ciergpehe skdledgrersais Dop@dudtedh alsfly to Fi g,
4 in that b eMor5RQtaiee] Qg;oﬁ&%nﬁmraum%mma,wmwa&rp@m&&ﬁa h@ider H

and discharges it via the discharge 6 (in particular through the
m crofilt rtaedtong deentcor the like. processer 7). Air can be supplied by the

conpressor via the,line directly, to.the mcrofiltrati on device 15 to be
Pl Bt ed i nt o pr oGUEEEE: i PEPERARIAERT S BOToE SRR A FERIERYFor ¢ e
pur pose ofTd gagehar fRd pr¥duct ek Heh EFRIPY 3 YhERBRLE BAY already be Fig. 9
shows a further enbodi nent of a sgstem according to the rnvention. This

enbodi mentheaged Mithemeang kniopst fonthat parnose $¢.gr, imigrawaste) staaaamledrico t he

d di sch 6, f i\nst i bl I ] 092.
Thi's afbodORLRta oF erer epdi: At 2P Fieghiod aBBEhE AumethatibrTRaRe¢hes | o
that an opavahlieén YedyetiHey bEBe fae&adé&w@dlﬁq&dmsp&ide?ﬁswﬁgM@d@(&jrﬂg and/ or

mcrofiltration device. The valve device is preferably an integral part of
t he produdnsiinsehahgatingapistedr), tatheat the produdthe val ve devi ce 1092
conprises, for instance vahves, K1 _and 2 .ang as,. for .instance,
Chree posi tions. | gicgording bR A AREE3 A RS Sicaniel ) B8 Brod i i MR T

posi tion. otiteupsetestn det £R&pdAND the Rk SRItRAINIES GRS ot ThsBasle] bgr ent manner.
A first valve 1(1 of the valve device 1092 regul ates, for 5 instance,

t hr oud®- f | swpdfingheatite apdiomintecthegirgdnctrholder Hhangdforhythqating pxodugevi ce. A

second val ve f the val ue deuwi 1092 r | at.es or. 1 nstanceay..a supply
of a1 1 or citct oG fop DORRUEL R, SRIEEnoHEE ol e B Gy R RS iy

di schar ge hezaitg @agber fdrriakamee, batiwdoh RAEouUsd 90 WC] preféablobetwepgduct
t hrough t he product di scharge neans 6, or, conversely, when no product

f1ows t hr oty and 7heCpFoathermare cyadyet Meating may berearsipdrarhdemnstreas ovi ded
with a hegpgg r@?ﬂ!e?% PROMi8RE 860 device, for instance, in and/or upstream with

20  respect to an outflow line 66. The heating means can be designed, for instance,
to heat product flowing through the product discharge means 6, and/or to heat
gas to be supplied to the product, and/or to heat an optional mixing device
and/or a microfiltration device, and the like. According to a further elaboration,
the heating means may be designed, for instance, to bring the microfiltration

25 device to a temperature that is suitable for heating (i.e., increasing the
temperature) of the product flowing past. According to a further elaboration,
the heating means may be designed to bring a processing device 7 to a
temperature that is suitable for heating the product flowing past.

In addition, the method (and the system) can utilize at least two

30 product flows (two product parts), where a first product part is foamed by a



for instance, a steam generator 1091, hot water provider, a flowthrough
heating device, or the like, which is preferably connectable by a

respecti weoexitto28n7an entrance of the val ve device 1092pCTONL20maB@s3ce, as
in the drawing, via a 15 suitable supply line 1093). The heated nedi um
provi der 1091 can be part of an above-nentioned operating device B, or
conprise a separate device 1091. The hddted nedi um provider 1091 is, for

i nstance, a heating device, for heating the product, via a medi um heated by

that device 1091. The abqve-nentioned first position of the valve device
1092 20 cdrpseniduetiog(apddhy syetem, pespastivelyd aadrigencopbmet (oyrtheo pe foamed

(comng fr L) ML i i e, only
val ve Kl OQQ%E%V@\}%%&S%%ge%E%&e@ vg{r%gd#gﬁtc\(l)egé&? E&y%dsjgg&d(l%% P east, the
first val (an&lfor sndthace,iis naxpd shéreenth)oThé povdyot dischiart® npass 6 mag biehe
second valve K2 s in.a position to ¢lose the entrapce to . the, |ine 1093).
25The abomwﬁﬁf‘mﬁ%a %régsﬁowpfagmeo og} thinDronfh@ HEPERINEIIOEARAM ses.
for 1nst ansgond@fitiand: AoReRpaFaliatieiio! Phe Hal ¥roauleAbads Yhen K

m xture, in particular steam to the product, so that the product is
f oamed i n anslathede qpmdéambimed Bgaimivsthetin, seoand pyad wod SloW] (aamld fd€2inatamcepen ( at
| east, the fi

r.st val, 1is then in osition to l.ow product o pass,
and t he a4 mzo‘?%ctirlwaamﬁo&%p%ﬂaﬂf Be heptd. AhrBIA TSR 455 1 om
the l'ine 1N83udt%utRASR ak s Ao LondbReNA0Q HRAPSofct stream as  1he
above-nentioned third position of the valve device 1092 conprises, for

i nst ance, mémtionade ophethi.ng of a heated nmedi um (for instance, 5 steam

delivered b rovider, 1091,. in.particul ar for cl.eapi,ng. the m xi ng.and/ or
e oD e ot o uE e pretetablf Blatis Hhahs poruilifed 1Linsband: Petdiin ‘ang

the val ve KbréitedtR1eR1tERRANE @B ptidnaBy dts 88 M MRS1Th antdl@Inhfiveé cl osed
position to block flow of product, and the second valve K2 is Iin a position

to al |l ow rembadvmeots foyinstance, kembving filo@3and/qrapsionallydynamiduct di schar ge
means 6). 10The cegnfi gg%a]:ioréoshom in Fig. 9 can be used, for instance, in
conbi nat i SAERPIH G F8" ¥%f the exenplary enbodi ments shown in Figs.

1-8, or independeThkYrb&8itaAlention (methodldnd Syst&hl no¥ Betted fAprovitR:

invention is not linmted to the above-described exenpl ary enbodi ments.
Vari od§ nodirfous prpdwetsafoe ipgtesice milly ¢rkam, tBpphwesine aviduwspkayfreahs i nventi on

st ance, G arsr -G gl R Fiintad Frink o5 BUHH Het elPRGRoThete n
sol ution. ofwiadi HlaiM Rt diify-batdd dQAk CRAP iKQAREE, SewhbPdrinkSépigneate M | K
protein, a whey protein and casein, egg white proteins, yeast isolate, soy
protein, fhasedHoisikn (milk)ehake, ghoeadate drink, (drinking) yoghurt, sauce, ice
cream, dessert, or other products.
20 The invention can prepare hot pourable foams, for instance,
cappuccino, latte macchiato, chocolate drinks, and other hot (milk) drinks,
with or without flavor additions. In addition, non-dairy drinks can be
prepared, or products that are intended for consumption. In a further
elaboration, to that end, the product is foamed to a minimum overrun of 10%,
25 and obtains/has immediately after dispensing a temperature between 20 and
90 °C, preferably between 40 and 70 °C. The product may be, for instance,
predominantly pourable (for instance, with an overrun lower than 100%). The
heating means mentioned can be used to dispense warm pourable product. The

pourable product may be obtained, for instance, by combining a non-foamed

30 product part and a foamed product part.



20i sol ate, nmeat protein, collagen, gelatin and the |ike. The
product may be, for instance, honobgeneously or non-honogeneously foaned.
The prodww0 20mm2kBE7a food product, or a cosnetic producCTaiehwasesse and/ or
a different type of product. 25The product can further contain various
substances, for instance, a thickener, coloring, flavoring and the I|ike.
Furthernore, the product is, in particdBar, a food, for instance, mlKk,
cream cappuccino mlk, spray cream (fruit) juice/drink, an

al cohol -containing.drink or drink base, for instance, heer qr. wi.ne, a dairy
or dairy-based dri Y&mPHVelz’ea?%m"&H&‘@P CANHED Sk ABR AgrsF i S

dri nk, - ( mihldar3Balel £HOE GhBk SHdkEMhocolfe AR Kl dRR Wehurp aHiak, | ce
cream dessert or the |ike. The product can turther conprise, for Instance,
veget al orfraxtidraik, faltohol-containia gt drinlk suer as beeyaor, wiwg et deithat édsay the ng,

col oring andéor t he Iik?, anglor vari ous ot her ingrg%ients, which wll be
clear to tHEIURS (ahaYse fApinstante, 3 aimpum aretrin 91 4 0¢ 4P & e mpIatiEfst ance,

a non- gongyRERPkEaP200EChreferdbhfy tERRrRE Betwedh IHARd 106! THY @SNt or
the like. Further, the dispensed product can be, for instance, a hot

product . Thspensedardduttimapbeduedombemihephwaiabie, pindcme jgomprige hevdet , nay

I dy be heated with f t hat | ,
Cteam el G PRV CPTy O AU RO b COPTR el P POt it 8 FEHiod and t he

system acqabdiuftg to the invention may utilize or be provided with, for

i nstance, heating neans (for instance, a heating system, to heat the
product . Ko thetimyet thesinvantibe car babisedtto onovide ok agdepld he product
is c othe mcrofilt ion deyice, for

is arriec%out uspstre m.vvi%h respect  t E‘Pﬁt h
i nst ale, BYLS é&ﬁ%ﬁ@‘?’h’gj‘s RO B SVERIPBYIC RO SHHEC pPBBRT WY heZngy or
by heat i NGaRi@Kiech fkaded SRAIncAbPRIHAE RS tRCiRicatidaticanHARra Aliflih i
mcrofiltration device. This heating may be, for instance, between 20C and

90 C, prefaeatnyobtiwerd asempenatzs ITthepangreehied, -20r°6dad0 %eat i ng may be

carried out downstyeamw th respect to t m. crof.i |l teat. devjce, for

i nstance, in and/&gﬁsﬁgwr%rﬁ%aﬁcfﬁy é‘bea]’“és"ggé% nf‘é?nélr?noa rf’flg{v]echhéé 66. The
heati ng NBaBGsaRlDEr FRGIEDAn Kl 4 REABAGH ovedrideaf 10%08Hg ! fof | Owi ng

t hrough the product di scharge neans 6, and/or to heat gas to be supplied to

t he prldducnstanse/ atemperpsare ohl oite dAAIC (arrfergblyey ferapenadyes loger than
AR ELR ST R S e e e
m crofilt raerAth (preferably higher than 300%) and improved stability over
conventional products.
The invention is particularly well-suited to prepare ice cream or a
20  (milk) shake. The ice cream or (milk) shake product can have an overrun in the
range of 10%-200%, and a temperature of 0 °C or lower (preferably a
temperature in the range of -10 °C to -2 °C).
The invention (method, system, or both) can be used, for instance,
such that a product mentioned undergoes an overrun that is greater than
25 100% (in particular approximately 150% or more, and more particularly
approximately 200% or more), utilizing a relatively low pressure (in particular
a pressure of gas supplied to a gas supply space mentioned), for instance, a
pressure lower than 2 bar. The invention (method, system, or both) can be

used, for instance, such that a product mentioned undergoes an overrun that is

30 greater than 100% (in particular approximately 150% or more, and more



25 device to a tenperature that is suitable for heating (i.e., increasing
the tenperature) of the product flow ng past. According to a further

el abor at iwo,20tiesheat i ng neans may be desi gned to bri ngraTNiQe®asessg devi ce
7 to a tenperature that is suitable for heating the product flow ng past.
In addition, the nethod (and the system can utilize at |east two 30
product flows (two product parts), wherdd a first product part is foaned by
a 47 present nethod (and the system respectively) and then conbi ned (by

the nethod and the system respectively) h. a _second, non-foamned product
part (and, P?%F"ﬁ%ﬁl’éﬁ&éom%tw)?@@% R AR b Hf)t*ule"mb@ dpRRRse narpée%?agsea means 6
may be pro TqTelal fg;rpa

pr oduct fli(;évlvggﬂe(}wl&g se gnd e Fgﬁé{?&?}ﬁ%ﬂ%stgp rat %ﬂeﬁogﬁy’g??gﬁm%ﬁy% rst
product f|amlomert hen f oamed, and t her eupon conbi ned agal n wth the second

product flow (and, gl i nsta m xed the &&ﬁ?uct heat i ng,
there may be heat dd ‘E‘)‘im‘i“’rﬁ’sf: H!é’ené“’f’l (et ?)‘xmo%fﬁ ms‘?rr 1AV R689 oned, or,
conver sgl Yeorfigt?e® @Habotrﬁé%tiuéﬁ P%er%%re@%(‘ bi ﬁ{éesacremtb%& daPkyEbeer .
preferably static neans are utilized, for instance, a static

m crof i | t r a¢t wmddrigh taay mndngtnreapmeun,adﬂ@/dmmqtmmm’gm ang conrrOHad alternative
enbodi ment, for instance, ﬁl VI n fil tﬁ an ﬁg{)l onal | am C

menbr ane) PERISHER TRduchopyThegRo %ﬁ‘(be P6i FBYPLR Sé’f/ fem) may be
used to prowkEs, %é@rth@%o@ﬁ&%ﬁh%k&%ed ﬂﬁﬂ@ﬁ&@us&ﬂ | Aso 6f1RAProgapRUCCI NO

m |k, spray cream (fruit) juice/drink, an al cohol-containing drink or
drink basecardf be tieaséchacmeydingeo a)meuhmb(anal/dabyySmtedélsoycobﬁgetbdjthaﬁk for

i nstan whe erne bas m | k chocol at e
a1 ar Thadagnct BothuttistFRE GE L% mictaRbisation devisf doch pSb ARGt e o s
20The i nvepfiti 284t nidrtPaAE dBOS nBOHRAN 8 afr@mtr(ﬂea ﬂr@§§tﬁ'@%du@@&9 yg£i no,
| atte macchiato, chocolate drinks, and othér hot (milk) drinks, with or

wi t hout f | imsbanceddifopdpeaduch, creaiint cappuacor- walk; gpriyi ereamg &frully pr epar ed or
products t hat t her, el ahorati on,

d, f
Dot tona. | Miter BB, ot SREROL A SR ER T Srarink MBsp it 3fote 566 T3eF bk

obt ai ns/ ha@mén%@ 8l Madh sedide iR o Ehstak @RS LA BnR ek Weemedk-and 90C,
preferably between 40 and 70C. The product may be, for instance,

pr edon151anb$§ﬂdpblnnh.dmgll()f&hakenshcmnbee dyingkhy (élrmbmg) lyaﬁhhd\/\eauqehm cre@w) . The
heati ng meansg nenti.one n_be, used to i Spense product. The
pour abl e p?%@?ﬁé?rwpﬁgl%‘g?ﬁiar%dry ?B@Wcﬂs%rfn% “%@“8t Ag?oé non- f oaned
30 product cfuimpish.a foaned product part. 48 AIternatlver, t he

i nvention can pr epare cold and ice-cold drinks, for instance, m |k drink,
m | k shake, chocol&tferther ﬁlaboranmoﬁvhenmveyegnaempaxspnkfor miiancedn nk,

al cohol - cont |n|n drink su eer._or C e
pr oduct ca?ysﬁ 6? n?%g’fovn(geéfi w%atl% Or?ﬁ%%mg%,e Vﬁ% dofv‘J r%{) “ﬁfﬁ F%Sg%r%er ature
20 tothe mlcroﬁltratmn device 15 (so that the system performs no mixing

treatment and no pressure reduction treatment on the product provided with

gas).



5 lower than 20C, preferably a tenperature between -5 and 10 C. The col d,
di spensed product may be predom nantly pourable, and can conprise a sweet
or, conveweeby,o2siigalty product, a fernmented m | k produeCI/NI2QI®®50556 ot her
product. Furthernore, the invention can be used to provide hot and cold 10
f oamed sauces, for instance, a sweet sauce, sour sauce, salty sauce and/or
ot her sauce. Such a sauce obtai ned by @®ans of the invention can have a

m ni nrum overrun of 1% and a tenperature in the range of from-20 C to 80C
A dessert prepared by neans of the invention, for instance, a nousse, via
or yoghurt, can have a m ninumoverrun of 10% and, for 15 instance, a
tenperature of 1 Cto 40 C (preferapfnifgenperature |ower than 10 C).
Spray creamis a specific use where creamis realized that has a higher
overrun (preferably higher than 300% and inproved stability over
conventional produycts., The ipvention is particular]ly.well-suifed to prepare
ice creambr a Zol‘&mem‘ﬁ‘{]gﬂéﬁﬁpenﬁﬁg?é%a‘g?‘igﬁ?‘gwt(ﬁllﬂﬁtagﬁ%l?e%oﬁaoduct can
have an ovenauB: icHatdeliaioh fat 0%cA000%s SRR1RASIPREGbEEatn OC Or | ower
(preferabl'y a tenperature 1 n the range of - Cto -2 C. The invention

(et hod, sdestien(l5prwbexteln) gasiis Suppliedd;ia the minstfdtrasiongleyicet (18} tathsr oduct
ment i oned under s a ver,run that is, greater than 25 100% (.in parti cul ar
appr oxi matRioH g@)&) 6?‘?%?%'3}‘6&?1‘8‘1%? @)6‘8&35 ks Pea%\ep'ﬁ’r“if?g&é? PY 200% or
more), sut iéé'v;j:éw@g)@, relatively | ow pressure (in particular a pressure of gas
supplied to a gas supply space nmentioned), for instance, a pressure |ower

than 2 bar. The i nwexdergoes(@amtitiog treatstent] and/opot h) can be used, for

i nstance, such that nﬁl r oduct nge i,oned under,gogs_an overrun that is 30
greater than 100% (4 eg%‘ﬁsiac‘iﬂ Forlg?gp‘?rSF?f‘Wtré’ 18%% or nore, and nore WO

2011/ 028114 REGHiNRO HOSARD 2R e B byt kNatPiRRHK Akb FBhES ¥f ROGY%.Or nore),

whil e the dispensed product has a relatively |ow tenperature, for instance,
a tenperatre of dppreshodraceirging tC odaim dwerherdinra fiest mapductifigt ivent i on

th t th b 5 configured that th
ounstibanioar et 85 BrseEns ProtetorE Rl RopdRbarlo RS Sty

treatment, pfRd does not undergo any controlled pressure reduction. The
above-descri bed Exanples la, | b conprise such a nmethod, where the product
seni - ski md mi | k Avmetheddcconding totanst ons efdhbetpreeedingslaimsacempreiag: di ng t o

a met hod (ﬁgacyirggr otb (}fxeapr%&agtebrgfogeoth%oﬁfoidggtr gddiggeaﬁsed.
4, A method according to claim 3, wherein the heating of the product is
15 carried out upstream with respect to the microfiltration device (15).
5. A method according to claim 3 or 4, wherein the heating of the
product is carried out downstream with respect to the microfiltration
device (15).
6. A method according to any one of the preceding claims, wherein the
20 dispensed product has a temperature lower than 10 °C, and preferably a
temperature of 0 °C, or lower than 0 °C.
7. A method according to any one of the preceding claims, wherein the
filtration device is provided with a filtration wall (15a) with gas transmissive
pores having a pore size in the range of 0.1-10 microns, in particular a pore
25 size of at least 0.1 micron and less than 2 microns, wherein a length (L) of the

wall is less than 5 cm, measured in a product flow direction of product during



10 the product P downstream of the mcrofiltration device does not undergo
any m xing treatnent, and does not undergo any controll ed pressure

reduct i orwofori/i2e8avance, a food product, cream cappucciPOB/NN2010/056336 ay
cream (fruit) juicel/drink, an al cohol-containing drink or drink base, for
i nstance, beer or wine, a dairy or dairy-based drink, for instance, a whey
drink or perneate- 15 based drink, (m BRk) shake, chocol ate dri nk,
(drinking) yoghurt, sauce, ice creamor dessert, in particular a dairy

product, or product nqt intended for consunption.. A further

el abor at i dﬁeg}o"\?ﬁﬂ "ﬁ?ﬂ/ge_ﬁ%qtdﬁa _cﬁ?d?pg\e@, t%laér’”a}rmﬁ%féﬁf the RreSiZh Bhat i s not
provi ded ibf-anh 9GE8 TaBig SP¥ICRIAONAS 1IPARLN T espect 20 o the
mcrofiltration device 15 ?so that the system perforns no nixing treatnent
and no pressure rddmethahadeoedingentclaom 7,hehereda tloe ppodowct flowsvilong thes) . 50

CLAIMS 1._A nethod, f di,spensi n f oaned. pr ct,..far instance,. a food
pr oduct , cﬂ%@t"‘e‘?’?géggq)rpfttﬁﬁfn‘&r‘%lg‘éﬁwr?%”&@gﬁi"é‘éiﬂ"t @‘eag?ﬁ Fr%‘PPPFaat i on
deviceg(1 ' | ' ' isepplibd Wit ROpordgyb €Be (15) to
t he préduﬁ"‘?%"?éf%%‘?ﬂi?é?h@?’%? td 8l \ﬁ(o%g,gg\}\;ﬂgl:? pBlitd ithepor crofiltration
5devi ce ( I@pduet (Moehges agpressunecprev adingantthe gagd/sopply spater(§dodsisa

control | ed essure. reduction; wherei.n the pr ct under,goes, ap,0verrun
L oL RSB Behar U5t g MR S O PR Lo SR E e P B

wherein avt,gﬂ§i5£_r oduct part is 10 foamed, and thereupon is brought
together with a second, non-foanmed product part. 3. A nethod according to
any one of9.t he prdcmdthed atcardimg toemyrirei ofghh eaetadingtlaime, wherriathgef ore

t he product is di spensed. . 4. A pethod according to ihn. 3, wherein
the hadl| rpsds sERBDSH ader theinflcoss Pl BaTeuRe AL Epe Afnas ol 2iBoc: 1o the
mcrofiltragion devheehddRdcordig t6 Mt dHRtbfAhe Preédding €lagind] Whardih the

wherein the heating of the product is carried out downstreamw th respect

to the m clilofaticr devien(ddvs provides) with a ngcrofiliretioodvald €Eraliviicho any one of

t he precedi ng cl ai wher ej e 20 di spensed dugt ure
| over ¢ harP PBT e RS BREE HP) B9t Bsperi tree (Pog g g hSRE #y
7. A et hod aeeed firdugh thafitsOiitacel(15K)arll GRLEiNG thedietBnd yietkeailbd) die
filtration device is provided with a filtration wall (15a) with gas

t r ansrifssi viee perses shcvilay the gas sapibednjastedviarthgqaicsp ]G?@%Dwﬁﬂldgéﬁ)s, in
parti cul ar.nz ore 2 gi ze of at least 0.1 mcron and | ess than 2 m crons,
wherein a} %S‘B‘hp’(%“ f the wall is less than 5 cm neasured in a product

flow direcijon of ppasiiiet dibpehBihg system, configured for carrying out a method

according to any one of the preceding claims, wherein the system is provided
with a holder (H) which contains a product (P) to be dispensed, and product

20 discharge means (6) for discharging product coming from the holder (H),
wherein the product discharge means (6) are provided with a microfiltration
device (15) which is provided with a product entrance for supply of product (P),
wherein the microfiltration device (15) is connectable to a fluid supply for
supplying gas to the product during product discharge, wherein the product

25  discharge means (6) are further provided with a processing device (7) which 1s
arranged downstream of said microfiltration device (15), for performing a
mixing treatment and/or pressure reduction treatment on the product provided
with gas.
12. A system according to claim 11, provided with heating means to heat

30 the product.



WD 2011/ 028117PCT/ NL2010/ 050556 51 use flowi ng along that wall, parallel to
that wall, wherein the pore size is preferably in the range of 0.2 mcron
to 1.5 mwoans/02887 A net hod according to claim?7, wherecmNhelopseadoct
flows along the filtration wall (15a) of the mcrofiltration device (15),
while the gas is supplied 5 froma gas supply space (15d) to said pores, to
be supplied via the pores to the produé2 (P), wherein a pressure prevailing
in the gas supply space (15d) is preferably higher than a pressure of the

product (P), flowing along the filtration Il (15%a). . 9. A nethod
accor di ng 1330 any O St Aceorsing R RY, ORe 8?@;@@%&?@»:’?"%%@“‘1@‘%% is
suppl i ed liﬂfi%ﬁlttfh%idrﬁaé&l&??ﬁ)?g Pﬂov@&&?\% €a &ﬂlc{&fﬁtﬁa@i@ﬁ%m (1553 }Q‘%?rlx%t 10. A

met hod according to any one 0 e preceding clalins, wherein the ration
devi ce (1¥asitsamsmissiecores,Hominstenaf hltubalaromallalhichls®phratks atgasepar at es a

pasacd | nAOBGH DHRge /POt SRRt Y harfhaurgotion t ReSLBR dispace (150)

or 15 i CRhYQGAPcha] (159)lassfGa AW RAThE D rbdh@ritfaride@ the microfiltration
wal | (15a) into the product. 11. A product dispensing system configured

for carryildg out & systémdiceacangiingatm l@nybemeinof langth pf deepiradpct| ai ns,

wh int t [ ' ith a hold whi,ch t ai duct
() o be e EHiEEs haRashi R esra) o b lae  FBs bl T BeHar gi ng
product cop@g fromthe holder (H), wherein the product discharge neans (6)

are provided with a microfiltration device (15) which is provided with a
product erlth:ance Amystermppicgomdingtocdaon 4P henkier siid ledgthnis et ofdst Sram,i on

devi 15) i t abl.e .t fluid ly f lyi to th
oevaodt oo o BROEAIRNT b B 1ol RP s S LS ded
(6) are fupphekinPitel glegh. Wi th a processing device (7) which is arranged

downstream of said mcrofiltration device (15), for perform ng a m xing
treat nent Hnd/ or pPrevstemeccending toany ppavfelaimerd 1t Hy whayducthepr ovi ded with

. 12 A : di ¢l aj 1 ' h heat i
S hear acieFRBIiR SEVBESH AR G hidvion RRRPE Wil G0t P e
11-12, whekghdnisBRePoreOhhlingad pore dew irCehel ddigel of PT-QWirSliREONY, i A

mcrofiltration wall (15a) having gas transm ssive pores, for instance, a
t ubul 46 waldrticulair chperepareaeicy laa@tdglqumryasqu thapd magrepeimeed with the

f1uid SUPRIYLLAT, BLASHSL of gPikacP oL OuEN GHARNCl Lol P)mASaRE T at ed Wi th

t he produ@t stemaccorarng to c erein a length
of the praduct fegdsyisheau@bordiadtehny bhobf claagasnadi 6, pravide@ahich of | ow

direction is at npst 10 cm _
connectable to a gas supply to supply gas under superatmospheric pressure to
the microfiltration device.

20 18. A system according to any one of claims 11-17, wherein the
microfiltration device is provided with a housing (15) comprising a product
entrance (151) for supply of product (P), a gas inlet (8) for supply of gas, and an
exit (15u) for discharge of product provided with gas, wherein said gas inlet (8)
terminates in a gas receiving space (15d) which is separated by means of a

25  microfiltration wall (15a) from said product entrance (15i) and exit (15u).

19. A system according to any one of claims 11-18, provided with an
operating device (B) which is designed to cooperate with the holder (H) when
the operating device (B) and holder (H) are brought in a position of mutual

cooperation.



15. A system according to claim 14, wherein said length is at nost 5 cm 10
and nore particularly is in the range of approximtely 0.5-5 cm for

i nstance,wappriosmately 2 cm 16. A system accordi ng t @camy.2on@sais6cl ai ns
11-15, wherein the mcrofiltration device is provided with a filtration
wal | (15a) with gas transm ssive pores having a pore size in the range of
0.1-10 nmicrons, in 15 particular a poré&3size of at least 0.1 micron and

| ess than 2 microns, nore particularly a pore size of at least 0.2 mcron

11 16- pr B ded WS SorOLIE S4rD 1. gRere ”gﬁpﬁafé%@égﬁc%@f tndor
super at o r | system
accor di ng%?g%glﬁa vgﬁgﬁggfa%}&a%o mkg?imlo; f&\t/\gﬂé%%?ltrrllg cr of %r %’? ég\n éew ceis

provi ded whé¢dmsa(Ghocarsd with(flaid suppby nsiang (3, byfodsuppbmg :amdeﬂt(ldﬁoxhé or supply
of product}wg(g%,%g gas inlet (8) for supply of gas, and an exit (15u) for

di schar ge uct provided with gas, wherein said gas inlet (8)
termngtesn a gass/BORIMEAAIPPESInd dnebe YRLAE 119206 SAReLLthdysigats of a
25 mcrofi tratl on \I‘C{aaf[ﬁa u??om s‘éu d product entrancer (15|e;)é5]§nd exi t
(15u). 19.pxosyetiemtlccor d| ng to any one of clains 11-18, provided with an

operatlngdelce ) ich i.g designed.to cqoperate with the hol der (H)
ohen't he optnstttaremeonue hafer. Raraaed wit Bredts? gibinbs dSaeRseht i on o
mut ual coQPRLRIA Kk holdsr 43) A PYSIRE RRAYIERG difcHdrgd me]a%s @f&el n the
operating device (B) is provided with operating nmeans or erating
sai d prod@Sclﬂrgmmngdumeﬁ'nm (1) holdem (K wind i uhtednﬂumeofrﬂaadSSU(pp ie@) for
suppl yi.ng sajd f o t.he accqrding to any one
of cl tﬁ?fi‘ﬁé‘o |aﬁd{9¥e“‘é‘if§tt§ﬁ1g’}‘_g“%’?"8\ﬁ éipt ﬁgb é‘g Ieagt one y

pr oduct holgpape(rslzmgme%eqw WHibR i PAGAGIA (FloohOrdie iR RO BEHler UIpT ei n the

hol der (H) 1I's provi roduct di scharge neans (6) for discharging

product f rvohen hles el e (B} H)ldlhm&ﬂaafr (ﬁ)@reﬂvfrbm a)POSltmnd)fmpip\Iaﬂ ed 10 to the

hol der (H) and/or unde i nfl enc an_operating
evi ce ( BoRRTaRions WheLs tydda Brai5n draes iR kEelbr BB eigMinen 1 b s
devi ce (B)mangs opelthtifk Ra Ry prodlct a&cnal?&mbaﬂg f aR@WHEN: HaRAgr at i on,
wherein the opetrl??%}{jeg%l cg (B )9#? provi de th o(ge)r atin rreggns 10) for
oper atling Sw@méiy preedaél, 2ifor heppjrinesaid 1@y to ah@ihm]dten (Hapngjoyiby aisniduppl y
means (1, 2‘} 255(§uppl ying said fluid to the holder (H and/or b) a said
punp (550) mB system according to claim 21, wherein the holder (H) is
provi ded wig h a flauitentdcending & cladkh S NHarbigtHeol8éu{H) {s@ravidedner

space (4) surrounded by the holder for bringing this space &4) to a desired
pressur e, with a fluid entrance (3) for supplying the fluid to an inner space (

surrounded by the holder for bringing this space (4) to a desired pressure,
20 wherein the fluid supply means (1, 2) of the operating device (B) are designed
to cooperate with the fluid entrance of the holder (H) for the supply of fluid.
23. A system according to any one of claims 21-22, wherein the
operating device (B) is provided with a sealable cavity (12) in which said holder
(H) is detachably placeable, wherein the system preferably comprises a cover
25  (13) for sealing said cavity (12) and wherein said cover (13) is preferably
provided with a downstream part (2A) of said fluid supply means, in which
case the holder (H) is designed to cooperate, with the holder placed in the
cavity and a closed cover, with this downstream part (2A) of the fluid supply

means, for receiving the fluid.



20 wherein the fluid supply nmeans (1, 2) of the operating device (B) are
designed to cooperate with the fluid entrance of the holder (H) for the
supply ofwbl2oiidh281123. A system according to any one of eCANTRODIOSERG
wherein the operating device (B) is provided with a sealable cavity (12) in
whi ch said holder (H) is detachably placeable, wherein the system
preferably conprises a cover 25 (13) fd4 sealing said cavity (12) and
wherein said cover (13) is preferably provided with a downstream part (2A)
of said fluid supply nmeans, in which case the holder (H) is designed to
cooper at e,24 t h t HeSYRbeerccprding do ARy ome of slaimp ?alna&awtwmaa@ovgfier with
this downs L ; . YA t he
flud satogqrraAttd val sXpskifubiofiblaNIEROEPIRL wich BBV 10 i g
hol der (Hwith pflexibitebagyd)filledswibsasdipralueded by an outer wall, which is
provided with a flexible bag (5) filled wiith said product. 25. A system
accor di ngV\% any GheyemAcEPrAing 10 2Ry ORROf & %nksaﬁldg‘?’l‘t’l gredn saidoflyidreans (1,

2) are xdesd p i i .l . (H,
T par €] ol AP e (RO pRiticred (8 Sep e I W e il B RE LY g
devi ce (B)holdeséi) ippsarticwdar o6 acpape(HiA)amcldsed yweith thiechdiddd@l) {1id and
operating device (B), 26. system accordi ng to any one of clains_21-25,
wher ei n t HPesrBRBEAEVIES &) 4R Haomel f(os’yeéﬁtéorateb@wﬁ%ra%hPW@réﬁtegdgas
bubbl es i n{p, LG RPUGRy. i n particular for form ng a honbgeneous foam

27. A system according to claim 26, wherein the product discharge neans (6)
are connec2@bl e t A\ sysyem suppding ¢8 angfonkhd chparse? 1-25, Whatete th8produmt

suppl ying gas conmng fr t hi,s .gas,supply,to th roduct. 15 28 A system
accor dithg %a&mgea% r@r&?ﬁla? #%Slg&e%?g@ﬁ@%erga@%@bﬁmnao the BEAYSE 1R gas
m xture, fﬁréicﬂﬁl‘%l P?ornﬂ‘i'n?féé’g@xﬂ&ﬁéﬁeoﬁisrfo m29. A system according to any one

of the preceding clains 2 erein the product discharge neans (6) are
provi ded v@t.h a flAesydtem dooerding 30 cladms36 tvelmereoc thalprogluco discharge29, wherei n

sai d operatin ans (10) .20. of the operatjin evice (B) ,are desi.gned to
cooper at e WPRHE (AR GLRtRRDI Y e PatHiR O g he pueEsimg AV Ba B g the hose
tight in agfiplpingls bz #fn tBISAR fMPply td thePpRAnend position for

st oppi ng product and all ow ng the passage of product, for the purpose of
regul ath ng2%r oductA syspmnaicnrding 3¢ ang oswesif elaissci-8¥ ghexeimmgidofheidok cl ai ns

21- 30, wherein sai daﬁ%oduc%) 25 di scharge neans. (6) of the holder (H) are
provi ded WASPTR BROTURTUIS IE dBgiaRgGe, EE™ (P *¥or processing the product,

wherein thgy produgq spteREARLIANERY 6§ drRMBTthe Peedcdibftlaimbioatog static
m xi ng device (7) which is designed during discharge to agitate the product

and/ or appWhereis thaproduct iésghaogkioteans (6) aregroviesywitbra Sexibledherg. t 0 any
on ) ST 217 3y R o BB, o S A5 AR A6
20  of the operating device (B) are designed to cooperate with the hose (6), in
particular for squeezing a part of the hose tight in a first position and
releasing it in a second position for stopping product and allowing the passage
of product, for the purpose of regulating product dispensing.
31. A system according to any one of claims 21-30, wherein said product
25  discharge means (6) of the holder (H) are provided with a product processing
device (7) for processing the product, wherein the product processing device
comprises in particular a static mixing device (7) which is designed during
discharge to agitate the product and/or apply a shear to the product.
32. A system according to any one of claims 21-31, wherein said product

30 discharge means (6) are provided with a filtration device (15) which is



55 connectable to a fluid supply for supplying fluid to product flow ng
through this device, wherein the filtration device (15) preferably

conpri seswea aiignefi7l trati on device. 33. A system accor #cmNiRolopsesses 31
and 32, wherein said product 5 processing device (7) is disposed downstream
of the filtration device (15), wherein the product processing device and
the filtration device are preferably bé6h manufactured from di sposabl e

mat eri al and/or di shwasher proof material. 34. A systemaccording to claim
32 or 33, whereip the filfration devicge (15). bounds a product feed-through
channel ( £8BRectaple to;milyid sply foyr sunpdying fbelééedstroql@éctfqmpmﬁomnna i s

at nost 5 i: I 3 . qul arly at nost
appr oxi ma’? ‘eﬁr‘! efé&éwég%é%%%%tﬁ g%‘(?:lg? gﬁaaqg%rgﬁfcgﬁ%%e%é ai s 21- 34,
wher ei n t heicpofdteatiompdedent in the holder (H) is a food product, mlKk,
cream cappuccino, mlk, spray.cream . (fruit) ]uice/drink, an
Sl cohol - cott ai ni né&éﬁi’lﬁgﬁ aGF‘:glni‘%ﬁ@ @éé‘@? 3ﬁ&nd1%2’iwﬁ%}r_8ﬁ§éa}db€8¢“@r t W Be, S
airy er ~ ; r e- base
drink, g( mqﬁ%e)%ﬁ%ie, lch(gzg? at gas r?%i@ﬂ%g??%k%gy yggﬁuﬁ{evg%t}ggg i ce cream
or desser twhemimpthd prduat peocdssing devizd waid theIdtradicsyddvace accpredérabglyt o any
one of clains 21-35, wherein the operating device is designed to cqo] said
hol der(H) othy :gﬁ‘&gﬁ%éi e éfspfea@si%&ea}g &&dfoir%?‘é‘ﬁaggif %rae%?:ﬁafw he
enper at urgg 0 ~ [ -
parti cul ar3ql ower tghegfr? 5 %tccaﬁ?%ﬁé]ﬁo ﬂgltggz of 3&@5?)3%}5%:5%%% t‘ghgny one
of cl ai ns (23) Bandstepmiduct feedhtdirdegh chanmgdahbb), ofhdreimg ldngthgtithe n a

condi tion of .cooperation,with a said operating device to receiye fluid
t her e?lbomprPévcttfﬁéé-gﬁwa@ecwn&i nggﬁgsmpgbamcﬁ% at mogt 2§ﬁ_nbper ating
devi ce of at,{aemgyﬂ,gm@ﬁ&q?%%%gpgw,gme@fm:&ﬁ[ ms 21-36, wherein the

operating device 1s capable of being brought 1n a condition of cooperation
w th a saidd. hol deA gyidjerh acpordwvigito dhybde bhdaans 21f3t, wheereputheosmwdatt

P e o B Wt A BB e
oper at i ng ceeih C@riid) jtﬁé&dﬁﬁﬁ%&l&ggoﬁccﬁﬁﬁiéﬂhgﬂrﬁﬁ SudMak pagepsEat i on,

wherein the operating device ppl i es tid to said holder (H), wherein
t he opér atinsignoedresr O Winer & dbirywgiiaity -based drifikrfor imylaned,ianghepddink on, in

whi ch product dischar i.a, the prqduct discharge ns, (6) is, prevented,
to a seco§ P&ﬁwgfﬁ-ﬁg&@%% G’?flgo%}‘ 'esﬁlh%ﬁo ﬁélgtﬂkggg'éf’k&?% ytoﬁggfét’d! schar ge
means (6) saufd-icdcrBhholdessest, h parditulal al dRidPprothRiei n said fluid is
brought to a pressure of less than 2 bar, and In particular a pressure

hi gher tha&6.1 bar A shBtatheceindingitaany ess of elaims 2d 3% meirgithdied

substantially constant. kndependent of apunt o r.ooduct. present in
The hol derPeltiftn e et ip ASPRTLR Gt taBnaleBRHN so8d pBRRRG, 00 Sccor df ng
t o angooneodperatidnpredOrably sudletiittheienprResfire b theprsduct B) the'Bbldees a gas

or gas mxture, in particular nitrogen or 15 air, to the holder (H).
(3) is lower than 10 °C, in particular lower than 5 °C.

317. A holder of a system according to any one of claims 21-36, wherein
the holder is capable of being brought in a condition of cooperation with a said
operating device to receive fluid therefrom, for the purpose of dispensing

25 product (P).
38. An operating device of the system according to any one of
claims 21-36, wherein the operating device is capable of being brought in a
condition of cooperation with a said holder (H) to provide fluid thereto, for the

purpose of dispensing product.



42. A nethod according to any one of clains 39-41, wherein the operating
device (B) brings a gas inlet (8) of the product discharge neans (6) of the
hol der ( Hyvoto11z02p|arti cul ar pressure, for addi ng gas to trhe/Nrzowwsesseduri ng
product discharge via the discharge neans (6). 20 43. A method according to
any one of clainms 39-42, wherein said holder (H) after use of the operating
device (B) is renoved and, for instanceé6 discarded or recycled, wherein

t hereupon a new hol der (H) is brought in a position of cooperation with the

operati ng ce (B e of a mcrofiltration device in conbination
wth a sta¥§ i Xi éﬂeébo‘agvdeépe%?gﬁ@a W Wizl ey stamaceordingte, in a

met hod accgy n%I nof QafhY 20158, Wherbid ABaidtiglder (H})a% &?ﬁerﬁtﬁnﬁ J@v(fcreO(fB"% apbation

device in co ation with a processing device I'es a controlled
pressure rlesught unaqmdltm@frmumalh:eommdmnt wHeDemfuhamplagatanpdewhue(B) for

I nstance, in h I,Nn ny o of 30..cl ai ns 57 46. A
net hod f orSHl gﬁltsq ﬁigo éa‘%locﬁﬁ‘ﬂﬂ‘éﬂgwgg)e Eﬁnyt %ﬂtlﬁgms ((?93 arg Broughtt ance,
cappucqy Nofrfil & fir&hy e"i‘ﬁﬁﬁg'céﬁﬂiltioﬂ hb%1&f“?rd(ﬁxc§ HRRhh A ¥ih&he product

mcrofiltration device to the produc , Wherein the product
under goes @ﬁclmngermwanm@b i§ preyeetadsto tarsanor&%mwngswnﬂttam fb@0% 5 47.A

reLod cccord g oo ne Bl AL 110, Mg el Lhe product (P)
treat nent, 4@nd doeg Qhod Qg&frgfhg]a&%l&x‘ﬁcﬂh?%h@fh&%@?@ﬂﬁﬁi f8GER O 2 48. A
system accord| ng to any one of ainms 11 , Wherein the systemis not
provi ded vprehswei of lpssodhegs? bgr,dd mepdricular a pressure higher than 1 bar,

10  wherein said pressure is preferably held substantially constant, independently
of an amount of product present in the holder, during said position of
cooperation.

41. A method according to any one of claims 39-40, wherein the
operating device (B) supplies a gas or gas mixture, in particular nitrogen or

15  air, to the holder (H).

42. A method according to any one of claims 39-41, wherein the
operating device (B) brings a gas inlet (8) of the product discharge means (6) of
the holder (H) to a particular pressure, for adding gas to the product during
product discharge via the discharge means (6).

20 43. A method according to any one of claims 39-42, wherein said holder
(H) after use of the operating device (B) is removed and, for instance, discarded
or recycled, wherein thereupon a new holder (H) is brought in a position of
cooperation with the operating device (B).

44. Use of a microfiltration device in combination with a static mixing

25  device, for foaming a product, for instance, in a method according to any one of
claims 39-43.

45. Use of a microfiltration device in combination with a processing
device which applies a controlled pressure reduction and shear to the product,
for foaming a product, for instance, in a method according to any one of

30 claims 39-43.
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46. A method for dispensing a non-homogeneously foamed product (P),
for instance, cappuccino milk, characterized in that gas is supplied via a
microfiltration device (15) to the product (P), wherein the product undergoes
an overrun that is greater than 0% and less than 100%.

47. A method according to any one of claims 1-10, wherein the product
(P) downstream of the microfiltration device does not undergo any mixing
treatment, and does not undergo any controlled pressure reduction.

48. A system according to any one of claims 11-36, wherein the system is

not provided with said processing device (7).



