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DEVICE FOR PUMPING A LIQUID FROM A PACKAGING OR A
CONTAINER The subject of the present invention is a device for 5
pumping a liquid from a packaging using a venturi effect so as to
dispense it in frothed or emulsified and possibly heated form. Although
the inygntion, preferablyfelates 1o the fild of fogd for producingi; o, 5
&4 miik-based-arih S8 to-this field-and

may be applied to any product thaPtahbiftimped from a packaging,
such as cosmetic products in the form of pumpable creams or the like.
The exrgssion venturissffect devieel s intendedito. 15 mean an . s co oy
aspiration subassembly for aspirating at least one pumpable phase, .
typreERy 2diquid, dorfiprising™a YRantberiA WAEH fiterebpetg a BandFF vt
carfifingta fhud pressurized by anconstricticinsofasotolcréate an caspirationed
effect aSW@éQEP{/thek%i{%ﬁs'qrE%Em? 20qutlet from th@}?@”“ﬂﬁ@%{f‘ion
at least one anal conpecting sai chambercgnd he pa%(aglneg ,
corecting the phfpabte liquid, it Being possibte fof tHecatfiar fiid 156e"d
agas oy Bflicrdd, for Exalmpie steatn iivdtsor cold water, a@rt or Bmixtoie way
thereaf: Ehis2d aspiratien suhassemblyymakesippessiblete medifydhequct
p%mggble Iiguig and distrigut% it in the form.of a. frothedlpr%paration that

h ca e, pumpe rom as

istosayina quwd-laas mixture, or in e%%?s]?ﬁegdlfb?m, that is to saflzlbnsgetlc

mitar&6ivolmor-hfisdibEtiqRid sCami 8P pEssiBly Bosheated by appfing
the heat of the carrier fluid to the pumpable liquid. The preparation thus

ohtained may, far; sxamplen,bg chilled milk, milkspased drnks, il ngey to

example flavored, coffee, tea, chocolate, soup or preparations for

capisticcinBs BF octhdtifos BB PR THvERtiorPWill *RGWweder pg &t least
illosteatedimcthle 1 eontext o the pyeductibhyof ‘cappupcinbs”, tatis ising a
chamber in which there opens a canal for carrying a
fluid pressurized by a constriction so as to create an
aspiration effect as a result of the depression at the
outlet from the constriction in at least one canal
connecting said chamber and the packaging connecting
the pumpable liquid, it being possible for the carrier
fluid to be a gas or a liquid, for example steam, hot
or cold water, air, or a mixture thereof. This
aspiration subassembly makes it possible to modify the
pumpable 1ligquid and distribute it in the form of a
frothed preparation, that is to say 1in a liquid-gas
mixture, or in emulsified form, that is to say in a
mixture of two non-miscible 1ligquids and/or possibly
heated by applying the heat of the carrier fluid to the
pumpable liquid. The preparation thus obtained may, for
example, be chilled milk, milk-based drinks, for
example flavored, coffee, tea, chocolate, soup Or

preparations for cappuccinos or moccaccinos.

The invention will, however, Dbe 1illustrated in the
context of the production of "cappuccinos", that is to
say when the device is associated with a pressurized

steam generator, usually the pipe of an expresso coffee
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say when the device is associated with a pressurized steam generator,
usually the pipe of an expresso coffee -2- machine and when the
pumpable liquid is milk allowing a frothy air/milk/steam emulsion to be
obtained. The most customary way of obtaining such a frothy 5 emulsion

s Jo.8our the desited ameunt of milk into.a, contaiper. lo fmmersa fhe,
steéam outlet pipe in said container, al%ing |tchp and down to getin the'©

aif Rddessan/tofort (8¢ froth. STHelqudlity bPthesrathtebtafifed depends

on the skill of the user who, when not 10 a professional, may also be

subject tpsplashing Br, bygiene reasons i will he appreciated that the,
pipe and the container containing the milk need to be™ cleaned after each
uSE IS OBt dértto avoild Yome Sfthél aBovéentishedt disddvantagesnto 2

amdhrin gpantecular, i ordemtorektain lae merteeaniform guality ofifreth,in said
varigyus-types of gg@_ty@;g;{feqttd%@esalg@/em PERPO ingrder Q. 4
act somewhat as an Jélnter acE1 be%tveen the steam outf,t 0 of ?n egpre SO .
cOffse iathihe ahd 5ddhtaingr caitaihing mifk. Fha sitmpleSttypéof ~°
verttd-effedt deviee ddesernbéd sfop sxarplefin Patent 143 47800,8081en not
Consists inean aiknd canking wibesepured (@ the-steam ogtletpipeand rFor
having its opening positioned bel id outlet, the entity having to be _ .
e B CRer Chataig, 105 Gt LB a of T Thee. Pipe
infprovemefit deser et ff patet USL5,335, 588 Condists in séfthg e Pe
ait Bodinedto arsleeve whichuean itself be fitted to the steam outlet pipe,

the entity still having to be immersed in a container containing the milk.
Patent EP Q 243 326 describes a venturi-effect 35 accessory that can be

fittétl to 3hExpressE coffed ShAchir ®ompiiding & Gfeat kMY pafrs toned

makegdvantages and, 1in particular, in order to obtain a
more uniform quality of froth, wvarious types of
venturi-effect devices have been proposed in order to
act somewhat as an interface between the steam outlet
of an expresso coffee machine and a container

containing milk.

The simplest type of venturi-effect device, described
for example in patent US 4,800,805, consists in an air
carrying tube secured to the steam outlet pipe and
having its opening positioned below said outlet, the
entity having to be immersed in a container containing
the desired amount of milk. The improvement described
in patent US 5,335,588 consists in securing the air
line to a sleeve which can itself be fitted to the
steam outlet pipe, the entity still having to be

immersed in a container containing the milk.

Patent EP 0 243 326 describes a venturi-effect
accessory that can be fitted to an expresso coffee
machine, comprising a great many parts making it
possible, in an aspiration chamber, to have an arrival
of pressurized steam which, through a venturi effect,

entrains air along a first duct and entrains along a
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possible, in an aspiration chamber, to have an arrival of pressurized
steam which, through a venturi effect, entrains air along a first duct and
entrains along a -3- second duct milk arriving from a reservoir
incorporated into the machine or aspir_a%e_d from a standard packaging by

dl%trucpe. This mixture is then (ljryected

meéalns of aa im ersei connectlng pdrated

into gorﬁli%nguc%amnbler e?orrgj‘svllea%ing in the form of a froth. An-

impreoernbft propbsas irpateAPWS™S, 265 519Mcarresponds 16 aRackaging
amess_@@aﬁfssirTMer dasignmwéila sawermmt&@ﬂm@ssmble¢@§@tm theis
ventyr-efect, 10 nozzle, QHE%%%Q{” Prises ag immersed conneeing dip ey, ..o
tube for carrying the milk. The device further comprises an anti-splash

cdiF at'theFrothy prépdratidn Sdje@idnGiifite. 15 Patents EP 0 803 219
and EP 0 803 220 B1 also describe a device for preparing a frothy milk or

cappuccing, by RYmRINg by means-of twqwbe%im@ﬁ@ed insa C@}@@@E 519
of the cardboard carton type and connected to a Vent#rl-effect device.

SR BURREETE désignall toPTEEEPE A Iarde-cabERity Eontiiftdi g "+t
therefore ineedssa trefrigeration systepdlintordéotopréderve the milk -mfdlect

thesases, thgdmmaq%cw?@ﬂmbg &lip @Bﬁirﬁf@ﬂs‘@cbec%%?ﬁ&gﬁﬁ@ dip
each "cappuccino”. It will 25 a e seen that the accessory, which_is not
deé%reled fo be digﬁors%f'er}?eqj%cr{%% pe%rg;ié 'upke?ehpeif thcze\f));locc?uctic;‘cr? gr} et
caPPUtEintRaré 3pacedlodt andthatiRe Amouhe of cappticcingeraration
progiiced fionv one Deeasion to the next is also dependent on the care

taken by the 30 operator. The invention is therefore aimed at palliating

the disadvantages of the aforementioned prior art b¥ virtue of a novel

C

typ8'dt devicé that irbe’ iandfattuied 35 €ednémitay afd firakds #er1he

pessibie icebtaimra frothyaring a frothy milk or cappuccino by
pumping by means of two tubes immersed in a container
of the cardboard carton type and connected to a
venturi-effect device. Such a device 1is designed to
accept a large-capacity container and therefore needs a

refrigeration system in order to preserve the milk.

In all the cases, the immersed connecting dip tubes
need to be cleaned after each "cappuccino". It will
also be seen that the accessory, which is not designed
to be disposable, requires periodic wupkeep if the
production of cappuccinos are spaced-out, and that the
amount of cappuccino produced from one occasion to the
next 1s also dependent on the care taken Dby the

operator.

The invention 1s therefore aimed at palliating the
disadvantages of the aforementioned prior art by virtue
of a novel type of device that can be manufactured
economically and makes it possible to obtain a frothy,
emulsified and/or heated preparation of the cappuccino
type, or another frothed milk-based or other drink,
exhibiting froth that is uniform in terms of quality

and in terms of quantity, under improved hygiene
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emulsified and/or heated preparation of the cappuccino type, or another
frothed milk-based or other drink, exhibiting froth that is uniform in terms

of quality and in terms of quantity, under improved hygiene -4- conditions.
To this end, the subject of the invention'is a device for pumping a liquid
fr%rgnadggcléa ing so as to dispense 5 itin frothed or emulsified, and as
approprlatle, eated, form, comprising an aspiration subassembly of the
venturi type, able to be connected to the pipe of a pressurized-carrier

fluid, suchasestegm ohdotwatescgenaratordhe stbassembly somprising ce
a pody haying, a1 cagrier flyid:carrying duet opening uito an aspirgliqn,. ¢
chamber, and at least one aspiration canal for aspirating the liquid ,
cdritained in HEPAGAGIRE cIifadRrized i thatfifd aspiratiBRProPriate,
suiassemblyf comprisesre ndzzle @and fixirg and apening smesssEmbly of

d%ﬂ%“%?&%@lﬂ%ﬁ@, ”%i%w&tb_tﬁ&% pee%é}%géadtralag%h%ipe of a
aspiration canal in contact with_the |iquid inside the packaging. The
adVantagé isthis tRAtofbeing bi8 quickly and® 25@%@“&/ {3 cotbing"the
agsirsgioatand miking nedrssseab 1to foramafrioth, o pesdisiganhaving a
emylsian withithe qpackagipghitseHuREepapationds thuscmadeMeE i ration
convenient and more hggienii.e%%gs aé)rggferencei'g:hetpackagin is

chamber n .. as ation. 2cdna for
closed by a sealand the fixing and opening means are JdeS|gne to %e

séciiéd Apthe sehl the AdLe @an AdVerreldNe téthe pakagingkaging,
betweensa pesitien in which thegackaging is alesecanda position fsembly

whighthe packaging {5 onened 30 by th?iﬁ%‘i'}gga”da%en"lt%@}?fﬂ MBeans

aspiration canal thus beingcplaced in communication with the liqui
c

SiHEASA tHePpatRAGIRG - OpEfing RARUS eddy Bnd-fendRFS fiRddddcernd
opératiendl hwitheosip furtheron canal in contact with the liquid

inside the packaging.

The advantage 1s thus that of being able quickly and
easily to combine the aspiration and mixing means so as
to form a froth, or possibly an emulsion, with the
packaging itself. Preparation 1is thus made more

convenient and more hygienic.

As a preference, the packaging is closed by a seal and
the fixing and opening means are designed to be secured
to the seal, the nozzle can move relative to the
packaging between a position in which the packaging is
closed and a position in which the packaging is opened
by the fixing and opening means, the aspiration canal
thus being placed in communication with the liquid
contained in the packaging. Opening is thus easy and
renders the device operational, without further

handling operations being needed.

The fixing and opening means are also preferably
arranged in such a way as to place the aspiration canal
in communication with the liquid contained in the

packaging without the possibility of flow to the
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handling operations being needed. 35 The fixing and opening means are
also preferably arranged in such a way as to place the aspiration canal in
communication with the liquid contalned5|n the packaging without the
possibility of flow to the -5- outside. The expression "without the possibility
of flow .t the tside"” is to be understoo S meanl that the liquid

con glne in thoé%ackag%g IS no?rhkely tlo ow or spﬂl outp(%‘%fsiequL ity of
packaifing with&Gt aBoréetf aspirationceffeet of HECH? tHeogentifi-effeen 1ng

aspieationcsibassemblyl Farexampledtheifixingland pperigimeanss not
cqllaboraie with the pagkaging to place the canal '%38&1‘5@%%“(9&%9&& a

to the bottom of the liquid. A differential hédrostatlc pressure IS thus 1

creafétPihies REpS Hliqifd fithe Packabifg WithbhE thESTEK-6F ~ Stfect
pessibledloinein onecembediment of Eloer invertiop L the fixing anti pegingand

Means Are Means sapable of yndeing ﬁlp@ﬁt'oﬂ@ %%@!@a‘éﬁ%'ggbe%eeﬁlace
the seal and tLhe ckaglng%é The flxlnghand ogenlng m ans may be mega h
for Wapping &p COfthaseat whith, fRgh thehoz2i@ |sb8§p¥5l%%e§ ahe

re]atmelmoveﬁqertty\ﬁtftepe%peetatb theyshickagimgl causes sspartionict thtahus
weldehetueenithe seakandstherz0 packagingito rHRRIrga3ueha selulioBhout
h%shthe ad antage of ens rln% ease of opening, that is reliable without

the risk of the |qu% fi;owmg or Ci(lng out of the device. For example, a
joining element is provided able to connect the nozzle to the seal by
trappingrand/en2bdielding witht a poarioniefitbetseah ,The advamtageref a and

jojung element is, that jtallgws the packaqing apd the f9zzle tog 4 ion of

separate, it being possible for the two elements to be assembled at the
tlﬁ@eofvtﬁ?éﬁarﬁ %WSE“bﬁESntF&ac,lmaéﬁ%ht}é, B EXAMPRIat the Sime- &9

and opening means may be means for trapping a portion
of the seal which, when the nozzle is displaced by a
relative movement with respect to the packaging, causes
a portion of the weld between the seal and the
packaging to rupture. Such a solution has the advantage
of ensuring ease of opening, that is reliable without
the risk of the liquid flowing or leaking out of the
device. For example, a joining element is provided able
to connect the nozzle to the seal by trapping and/or
welding with a portion of the seal. The advantage of a
joining element is that it allows the packaging and the
nozzle to be separate, it being possible for the two
elements to be assembled at the time of preparation or,
by contrast, in advance, for example at the time of

manufacture.

A packaging of the aforementioned type is the subject
of a more detailed description in an application filed
this wvery day by the Applicant Company, entitled
"Disposable packaging for the distribution of a liquid
preparation pumped by a venturi-effect device",

incorporated hereinto by reference.

In the aforementioned embodiment, the Jjoining element



10

15

20

25

30

35

30 manufacture. A packaging of the aforementioned type is the subject of
a more detailed description in an application filed this very day by the
Applicant Company, entitled 35 "Disposable packaging for the distribution
of a liquid preparation pumped by a venturi-effect device", incorporated

herelntto%)g/lrefe (e)n(r:ne. In the aforementrllorgeudcgmbaoldléne.nt, thei%%lrl@eqd with

elererit 26- ﬁ/ar |alfy fsorr%}sl?hee éjee%%ﬁ duct, and is I|cl)rov}<.igeop v%nl '
thPoUgh-pasBagedtPEfth afrngeé kiakinglit possibleaksy Bérewingtsyssible
clipping-ertoithe end of Ihe body obthes norzlectodrajrating af e sed inhe

aﬁS@@Pema'%%er_?r%eﬁWSerH}%})aﬁ of the nozzle and said,flange, IR,8, e

possible alternative, the nozzle is welded directly to a portion of the seal
by & WEIE WIHER i° #i6re tsistHnt 16 AfptbrePthantheé eais dwelding 10

between the seal and the packaging. In this case, the nozzle is

as_{srgml%[ed %@@lﬂ%ﬂ% 02@:@‘8@%@5‘%& ?v%b_l?h 3%3{@(“31981% ﬁi‘% a|39ts?as€‘vé’1 ded
production, simplicity and lower cost. e device of the invention may |
COVEiEite b asBerfnty S isig thE Sapitiion Sthbadsabiy artihet =
assoctatedepackaging, it beingpossilsle forane entiee BRIy I0 Ivg welding
dispesrkie and thesefore WrequirRNe Lleamyng.20 Aswilibesseeads theche
detailed description uhigh Jallows. th pozzie may pe proguesd., o 1ne
economically in a smgITe piece %y |nJecﬁon modeg.an e assoc;afed
eiftterafittRd Packdgingihihe forifofod capsefé! Z5hpanufaciipéd pyty and
thesmetorming or injection molding, hermetically sealed before use, and
containing one or more helpings of pumpable liquid, or with a container

or a bowl of larger capacity. The nozzle may also be
The device of the  invention mdy constitute an assembly

comprising the aspiration subassembly and the
associated packaging, it being possible for the entire
entity to be disposable and therefore to require no

cleaning.

As will Dbe seen 1in the detailed description which
follows, the nozzle may be produced economically in a
single piece by injection molding and be associated
either with a packaging in the form of a capsule,
manufactured by thermoforming or injection molding,
hermetically sealed before use, and containing one or
more helpings of pumpable liquid, or with a container
or a bowl of larger capacity. The nozzle may also be
formed of several elements fitted together and/or

assembled with one another.

According to one feature of the aspiration subassembly,
the aspiration chamber is situated downstream of a
restriction and is connected upstream of a constriction
to a mixing well itself in communication with the
outside wvia an ejection duct. The restriction is
typically configured to ensure a passage at high speed,
generally at sonic speed, of the carrier fluid so as to

create within the aspiration chamber the depression
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formed of several elements fitted together and/or 30 assembled with one
another. According to one feature of the aspiration subassembly, the
aspiration chamber is situated downstr_eﬁam of a restriction and is
connected upstream of a constriction 35 to a mixing well itself in
commﬁmci{:apon with the outsidecvia an ejection duct. The restriction is
neege ‘@r aaplratlneg he 1 t‘l.é_ .
typically configuredto ensure a passage at high speed, generally at sonic
speed, of the carrier fluid so as to create within the aspiration chamber

thecdepression né ne@eﬁlgd fq@pmammwmmagme@DSher
ar@oar‘?nvﬁ%sgs%%'y Rrovided, e&Q?EJQE{E‘QQ PAlOl e ASAIANAN. (¢ 1o

subassem Fﬁl or of the 5 means of closing the packaging itself. Thus, in
oftfe? 1S fétin theIReaAs bl RomdgEARZIMtnet éfetfed product, the

assembly element may be extended, in the mixing well, by a dome having
aﬂﬂﬁ!@?terixgro é@gf%tb’ smallerthan g}?é oftbe uixing CWQ%‘%WQ%&H@%M
nozzle is \é\!eldedﬁilrectly %nto a portlo%of the%seal, the welded portlgn ded
dé&litfTitd &R oB &MY T the" 38al HHYTHB Secti ﬁ%%f&is%%igfﬁ%d tg-enaes
céammunicate 15Witly thigepéningbA gratingemsy bé positioned acfossneter

this opening te form means of homogenizing thegiected proguctr .
According to another aspect of the invention, the 20 liquid aspiration

canal preferably runs between the base of the nozzle and the aspiration
ch&rfiBertABcordiAg 16 yetantthef aspett 6EtHeliMvetition, the RozEkds of
hatsedsial holtove shaftl tosmedat right 25=angles to the plase ohtheiseathe

ofpackaging. qne.endaf the holloy, shaft being copnected 1o the sealiy-a. o

second welded portion. This hollow shaft may occupy any,EQsition, for
eXarhple My b RoTMEE%s dh iftegFal pant 6fan¥dgB Yt the CBRQAINRF T CSS
Howeverpaecondingtto aform means of homogenizing the ejected

product.

According to another aspect of the invention, the
liquid aspiration canal preferably runs between the

base of the nozzle and the aspiration chamber.

According to yet another aspect of the invention, the
nozzle 1is housed in a hollow shaft formed at right
angles to the plane of the seal of packaging, one end
of the hollow shaft being connected to the seal by a
second welded portion. This hollow shaft may occupy any
position, for example may be formed as an integral part
of an edge of the container. However, according to a
preferred embodiment, the hollow shaft occupies a

central position.

According to another aspect, another subject of the
invention 1is a device for pumping a liquid from a
container so as to dispense it in frothed or emulsified
and, as appropriate, heated, form, comprising an
aspiration subassembly formed by a nozzle of the
venturi type able to be connected to the pipe of a

pressurized-carrier fluid generator, said subassembly
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30 preferred embodiment, the hollow shaft occupies a central position.
According to another aspect, another subject of the invention is a device
for pumping a liquid from a 35 contain_e% so as to dispense it in frothed or
emulsified and, as appropriate, heated, form, comprising an aspiration
subassembly formed by a ngzzle of the Verni[%r:{{tyéje able to be connectad, ;
to the pipe o d pressurlzed-carr?]er fdemﬁ)enera or, said suqbassemlbly -8-
corsisting 6 abotly cORftisTHY alédrfierdfluid® TRfymgidutt 6periRg nto and
anaspisation chamberpand tatdaastonelaspiratian sanalfon gspiratingitheid
liquid contained inthe, sontainer,and gpening,jnfo said b containgr, o 5,14
characterized in that the liquid supply canal is formed in the actual body

of tAB T2 R betwEEIT S basé and thé Aspirafidn chambet EHYH tRHPPLY
theagjedtion ductfpasses thicughtthe erdwad of thedgontaiher tioemingrazle

S%Mt t?@éiq%‘%s@ CQHE?in@Qé” said containgy. '%@QFHH@E possible in
alternative, the fixing and opening means are means of perforating a

pOiBh of e sear “THEde iy foPExaTple b At Bast & igid pundifihg °F
15 pertionccomprising a ligaidragyiration canall Suebahn afternalive isl iquid

describeddn getail indhe cepanding patent application entitled
"Disposable packaging for the distribution of a liquid preparation pumped

by a venturi-effect device" filed this very day in the name 20 of the ,
Applicain® Edfiparyahdiihtopbr&et Hetdifito By Sefeténce] GtRgr opening
featres a_ad@dmniagg&ﬁf the presesnt MV@n@orrpmﬂitbeeonaﬁamerﬁeal .
fromJeading fhe description 25 hegeinafier, given by, way of ORiMiting , ; g
illustration, with reference to the attached drawmgcs in which: flgure lis

aﬁ%ﬁﬁ%ﬂ@dﬁ@@ﬁ%éﬁﬁ?%eﬁxﬁ&quid aspiration cana Such an

alternative 1is described in detail in the co-pending
patent application entitled "Disposable packaging for
the distribution of a ligquid preparation pumped by a
venturi-effect device" filed this very day in the name
of the Applicant Company and incorporated hereinto by

reference.

Other features and advantages of the present invention
will become apparent from reading the description
hereinafter, given by way of nonlimiting illustration,
with reference to the attached drawings in which:

- figure 1 1s an exploded perspective view of a
first embodiment of a pumping device according to the
invention illustrating the two components that form a
venturi-effect device, prior to assembly on a packaging
having the form of a disposable capsule;

- figure 2 1is a perspective of the capsule alone
viewed from underneath;

- figure 3 is a view from above of a venturi-effect
device according to a first wvariant of the invention
able to be used with the first embodiment of the
pumping device;

- figure 4 is a section on IV-IV of figure 3;

- figure 5 is a section on V-V of figure 4;
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first embodiment of a pumping device according to the invention
illustrating the two components that form a 30 venturi-effect device, prior
to assembly on a packaging having the form of a disposable capsule;
figure 2 is a perspective of the capsule_gl6ne viewed from underneath;

figure 3 ig a vieév fgom.labO\ge of a vgn'éucrigﬁﬁ%ct 35 eolevicoe ac%qégin toa.
first variant of the nvention able to be used with'the Tirst émbodimentof =~ °
thel pUfiping HeviEe; figure™id a ectiohdn N2V of figure’snfigire 5 fsfact
sertiohcen ViV offiguresd) -Infigurefi-issa petspectye view of the joining
element psed in the vatiant of thg ventyri-efiect device illystrateding ;15 g
figures 3 and 4; figure 7 is a view from underneath of the joining 5

el depiéted infiglré™; figliHe 8 ia cross-sectional depiction of the
jothing eleientcorBVIIi-¥Il of figures 2 -figure i®isaal vievefromtakove offtheche

fir% i%%%digﬁ@&%ﬁ‘%umﬁif@%:ﬁ g%pigtgéidggigiﬁ;e 110 aﬁer
as_sembl of the v%ntun-effect device |IIu§trated |rgé%1res 3 Pfto 5t ith the, .
packaging: figlire 10 is"& depictidn T’ sectiori’on X=X of figlire 9 V&Vﬁf TES

, prior t
themdpseshimg of the Eapsude; figuel DU isdedepietiofdn settich gmXIEXpofre 1
15 figure &, qiafta thesepenieg okthe gapsule; dighreils, cerespondsitat ed
figure 10, after the capsule has been opened; figure 13 corresponds to
fig'tﬂef’lljl?%ﬁ%?tg tc%péulvéﬁ:]%é Eczlee.n ggg%eaoq ?Z%g-’figurelm is a
perspecthieddésictidh of & secortfehodiment df SSFGhPIIY deviceX X  of
according to the dhwentton; the opening of the capsule;

- figure 11 is a depiction in section on XI-XI of
figure 9, prior to the opening of the capsule;

- figure 12 corresponds to figure 10, after the
capsule has been opened;

- figure 13 corresponds to figure 11, after the
capsule has been opened;

- figure 14 1is a perspective depiction of a second
embodiment of a pumping device according to the
invention;

- figure 15 1is a diametral section on XV-XV of
figure 14, prior to opening;

- figure 16 corresponds to figure 15, after opening;
- figures 17 and 18 correspond to a variant of the
second embodiment, before and after opening, and

- figure 19 is a perspective depiction with partial
cut away of a third embodiment of a pumping device

according to the invention.

Figure 1 depicts, 1in exploded perspective, a first
embodiment of a pumping device according to the
invention comprising an aspiration subassembly
comprising a venturi-effect nozzle denoted Dby the
general reference 1. The nozzle 1 is associated with a
packaging 5 having the form of a capsule closed by a
deformable seal 7 visible in figure 2. The packaging 5

comprises a hollow shaft 9 running from the end wall 11
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figure 15 is a diametral section on XV-XV of figure 14, prior to opening;
25 - figure 16 corresponds to figure 15, after opening; figures 17 and 18
correspond to a variant of the second_? bodiment, before and after

opening, and figure 19 is a perspective depiction with partial cut away of
a third embg%imcetq\é of a%tjmpinvgnq% ice. 30 accoridcin%towt{wt invention.

£ : ; ]
Figure T depicts; in expioded perspective. afirst embodiment ofa 2o -9

pEmPmMCdeVice acabkding 8 theRRvertnConipising an @dpisarot 9 and
sub%semﬂakyrﬁc@mprdﬁingﬂalyent.uﬁﬁfeqtdmzlgﬂem@tesl by_djh@l to or
general referenge 1. T@ﬁémz%%ejn§nagssog@tedcwgh %8%‘6@9'”%?{_51& 9.

having the form of a capsule closed by a deformable seal 7 visible in
fidure 2 arhkYpackding SRS Mmbrise8H holtsw SHIFPS RithingHror thelngle
erd wad 1byl0t as farceotheiseal Owhictr isipnoyided withaat dopeningy 8 the

cga&&@i%wimfl?s@&%r@eapf thehaligw f%%aﬁ‘l%éh%dig@f‘?@néxﬁgrall
which are more or less equal to or smaller than the opening of the hollow
siiaft' 855 Typically, the capsule may be obtained in a single piece by

thermoforming or molding a plastic. In the example illustrated, the

pagkagingihas.a s overall ishapes1Q18e hollow shathlds designed toc he
accommodate, at the . end.wall 11 end, the nozzle 1 and, at the seal 7
e 1 T P o 14 Mo ainde T 2
formifdng arti6pEtifg méards 363 Sitst'ehibodimiént PheSoirdifg ©f the
elﬁmm:té?, s fixed byckonscrewing 4o tha_@o_zaﬂ&ﬂu_,img cmddzb:e.fix_erdutqthis
the: later i amgahienway. Sheh a5 by cligping Siaue 2, 8lsq depidieeld oy
dotted line, a ring 15 for trapping the seal 7 between the nozzle 1 and the

jofHifG Bletent O3 8 d'Welifg ring 174t theHask dtthelndifed to the

latter in any other way, such as by clipping. Figure 2
also depicts, 1in dotted line, a ring 15 for trapping
the seal 7 between the nozzle 1 and the joining element
13, and a welding ring 17 at the base of the hollow
shaft 9 which rings will be described in greater detail

hereinafter in conjunction with figures 10 to 13.

Referring also to figures 3 and 4, it can be seen that
the nozzle 1 has a body 4 which is cylindrical overall
except for fins 19 the role of which will be explained
later. At its upper part, the nozzle 1 comprises a
steam inlet well 21 in which a sleeve 22 of an adapter
23 (visible in figures 9, 10 and 11) for attaching to
the pipe of a steam generator, for example that of an
expresso coffee machine, will be housed. In the example
depicted, the adapter 23 1is of the "bayonet" type and
collaborates with two cutouts 10 and two grooves 12
which are diametrically opposed and formed in the upper
part of the nozzle 1. The fins therefore allow the
nozzle to be prevented from rotating relative to the

capsule.

Incorporating the steam inlet well 21 into the body of

the nozzle makes it possible to avoid any suck back of
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20 shaft 9 which rings will be described in greater detail hereinafter in
conjunction with figures 10 to 13. Referring also to figures 3 and 4, it can
be seen that the nozzle 1 has a body - thich is cylindrical overall 25
except for fins 19 the role of which will be explained later. At its upper
p%rktl, the ngzzlg C lprlilseg a st%am kilnlet welgfél inov(\:/higrg a sgeec\geuéze of of
an a%lapt%r Pk R/lisib e ﬁgtﬁres 916 andcl?LL)1 or attacﬁlng to the pipe of

a 'stedtH feRefatorfof BRandsie thattofdh 3o expressocofféd thathmecfore
witiegobBoused. Insthesexample-tlepiated, theiadapter 23 isafthe with the
"bayanet; type apd callaborates with two cutouts,10 and o grooves 12
which are diametrically opposed and formed in the’upper part of the

nozzle 1. The fins therefore allow the 35 nozzle to be prevented from
ratatigrrelativentorthe sgapsifel dadarporating tlhe steafn inlet welh2 bmteeen
therhady ef, the ppzzle makas.it pagsible toavoid any suckhack ofridh  an

th@epspu,mped liquid, %ic could_occur because of turbulence.in the
a

|Pajti5%tc]h%%n ber e thefetore "kéepsthe Lfeai infdtpipe odtst eter
cortactwith then liguidaandothereforealweays pesfectiy tlednts Referriage to
mexe spegificall knfigure de 8 £an be seen hat thesteams peiwel1Zke to
communicates with an, aspiraign chamber 25 via g very small diamater, ;
restriction 27 allowing the carrier fiuid fo be made 1o 1 pass at a sonic

speed it feadtata Spectditse fo Hfe SFERITGHDENG. THIPIeHiction 10
27 Jsea redudtiont froerossisaction which thusigenerates adeprassiondns ired

theaspirationchamher 25 requited for the desired yentyri effect lnang, o .,
equivalent manner, the steam 15 carrying well 21 and the restriction 27

cOUid Be B it a’coripohert independht of the Tdstst Hhé nBzI& 0 rmed

in a component independent of the rest of the nozzle,
or be formed with the steam carrying pipe when the

latter is pushed into the nozzle.

Downstream of the aspiration chamber 25 there is a
constriction 26 of a larger diameter than restriction
27 and which allows the passage flow rate of the
aspirated 1liquid to Dbe regulated according to the

speed. The aspiration chamber 25 is itself in
communication with a mixing well 29 via the
constriction 26. Also opening i1into the aspiration

chamber 25 are an air carrying canal 31 and a canal 33
carrying or pumping the liquid contained in the

packaging.

As 1is known, the final quality of the froth depends on
numerous factors, particularly on the air flow rate
that can be controlled with very precise calibration of
the air carrying canal 31. Knowing that the diameter of
this canal 1s of the order of a few tenths of a
millimeter, it will be understood that such calibration
is a relatively tricky matter, especially since this
nozzle is designed for mass production, for example by

injection-molding a plastic such as polypropylene (PP),
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or be formed with the steam carrying pipe when the latter is pushed into

the nozzle. 20 Downstream of the aspiration chamber 25 there is a

constriction 26 of a larger diameter than £estriction 27 and which allows

the passage flow rate of the aspirated ]riqﬁid to be regulated according to

the  speed. The aspiration chamber 25 itselt .25 communicationwith 3,
xing well 79 Via the Constriction ngﬁf%opopenlng Ao the aspiration )

cHarhBer 25 aré'#@n aif carfyingrcaial 3% khd acaRdl B3 ¢arryin§ othe air

pumpiigethe liguidiconiained inther packaging.i3@ As ioknawn,dhefigal the

ayality %ﬁe Jtoth depends on, humerqus factors, particularly.onthe air o

flow rate that can be controlled with ver%g%remse calibration of the air

cdriyifig c&idi B1. KAOWTG thatthe diahfeter of 38RisScanafis oPhEmeable
ordeniof arfew tefths okaamplimeter, itowifl theolndststooddhatsucmembrane
calipration; is,a relativelyJgcky,matter, espacially sincehisAnozalg isane o
dej#ned for masstroductl n, for example béy ngictlon-moltglgg a plastic c
sich8s polypropyiené (PP ,@E-epoég rehé Bftany othér appropfiafe?®  ©

plasticinraterialst TRhis s why it i preferabld ke piovide vardhe air listakerade
a farger-diameta ogfice-32 allawipgthe diting ofumegns allowing:beiter rade
control over theC air@ rovsh,rlate. Thes% are, for %ample, a peimeable

[S] eX® ., 1S rane a SO,

na ore e ma . without
membrane, for example a controrﬂercrjl-porosny membrame 32a which'is

fixetPévertRe ofifice 2RI membFaife dfothis §pe & ailable Forséxdmsle t©
indhe saagetofe produets iafferasklay: Atefina {Rarisp under therrade 10 of a

namebebax(n) qr the companly Gare (YA underfhg lrade, Name .+ tne

Goretex(r). This membrane 27a may also, without modiinng the body of
th%%ﬁﬁﬁﬁirﬂéﬁ?ﬁ&ﬁ%sﬂﬂétothe orifice 32 allows it to be

blocked off very easily if the nozzle is to be used,
not for producing an emulsion, but simply for heating a

liquid.

Figure 5 also shows that the liquid carrying canal 33
is formed inside the body 4 of the nozzle 1, the feed
orifices 34a, 34b, 34c being situated in the example
illustrated at the base 14 of the nozzle 1 and intended
to be placed in communication with the inside of the
packaging containing the ligquid when the device is in

the pumping configuration.

In the case of a nozzle designed to be fitted to a
closed packaging (see figures 1 and 2), the wvertical
exterior part of the nozzle 1 further comprises a
groove 35 allowing the pressure inside the capsule to
be equalized when the liquid contained in the packaging
is pumped. The lower part 36 of this groove 35 is
therefore designed to be 1in communication with the
inside of the packaging containing the liquid when the

device is in the pumping configuration.

It can also be seen that the end of the mixing well 29

comprises an internal screw thread 30 allowing the
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choose the porosity best suited to the pressure of a given steam
generator. It will also be noted that the 15 larger diameter of the orifice 32

allows it to be blocked off very easily_ifltpe nozzle is to be used, not for
producing an emulsion, but simply for heating a liquid. 20 Figure 5 also

shows that the. liquid carrying canal 33_is formed inside the body 4 of the .
58 1 the 164 ‘Ghfices ada. 345, 348 being sittated it e Example” "
illistatetd st Hebase 14 df firSreZZe d dnatiftendéedeto be placeg firrence
caramemigation vaith thesinside of the 25 packaging containing the liquid
when the device is in the pumping configuration. In the case of a nozzle

designed to be fitted to a closed packaging (see figures 1 and 2), the

vértical J80 BxtefioFpart 6Fthe bz Prutther compisds a'Jrobve’3sd, at
aliowing dhe presstifeingiledhe xagsuletto e equalizedamden thediguid 44 .

canfgined imthe packaging ispimped drhedgwer part 360 fhis groovs, 4

35 is therefore designed to be jn communication with the 35 inside of the
SR Eortalhing e Ifuid When (e dbbfce & 1 T Pampng  neated

config(reatiormttleaintalso bé Seem dhat thef emaef thehmixirgwelhgg body 40
ce/ppdses andntemal sekew thrgad 30allowing the--13y joiningelement 1340
to beI:n fitt%%,e%n exrzlimaprle gf Whigggjoiningneleerpi%ntrirs1 g scr!:br(aéjwhe{?jgzeag%r a1
with rgtre[ence’ to figures 6%0 B The joining efement 13 comprises a
bady 20 havingh&t it baseda RTGEAS ahd, dtGtsothet &l atlopie-24 . the
The tdeareéd4 isieonnectedtothe bady 40 bya ctaastriction 46.1A duet 48ake
for gjecting the heated andioremulsified ligyid,is formed thrgugh the body,,
40 10 under the_constriction 46 (figure 8). The body 40 comprises, near

t9BESE AT SxtetRafsoretv'thread 41 10 15 cbviously Tpossible to

conceive of other screwing means, including means of a
tamperproof type. It may indeed be desirable, for
hygiene reasons, for it not to be possible for the
nozzle 1 to be removed and re-used after first use. The
tamperproof nature may incidentally Dbe obtained by
providing other means allowing the assembly of the
nozzle 1 and the Jjoining element 13, for example by
clipping. Finally, it will be seen that the diameter of
the base of the dome 44 is very slightly smaller than
the inside diameter of the mixing well 29 so that the
emulsion has a forced passage between the wall of the
mixing well 29 and the base of the dome 44 to improve
the frothy nature and in particular to homogenize the

preparation, and to limit the risk of splashes.

With reference now to figures 10 to 13, which are part
sections on X-X and XI-XI of figure 9, the working of
the nozzle 1 according to the first embodiment which
has Jjust been described, when fitted to the capsule 5,
closed by the seal 7, as depicted in figures 1 and 2
will be described hereinafter. These figures show that
that the capsule 5 comprises a certain number of ribs,
some ribs 6a essentially serving to reinforce the

capsule 5, and other ribs 6b being designed to guide
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allowing the joining element 13 to be screwed onto the corresponding
screw thread 30 of the nozzle 1. To make this screwing easier, the flange
42 comprises two 15 operating holes ﬂ%, but it is obviously possible to
conceive of other screwing means, including means of a tamperproof
tygﬁ.eltpia Slnflgegtbet%leswable lfor Pyglene reasons, for it not to be

2 .
possible for the™ nozzle “to'be femoved and re-used after first use. The

20 tamperproof nature may incidentally be obtained by providing other
meays adowing ﬁq&;assembd;y oﬁm_mzzleplsamé thas»;@igﬂﬁglqjen@&rﬂdﬁ, to
fox example by gligping. Finally, itwill be, seen that the diameter of the oy,
base of the' dome 44 is very slightly Smaller than 25 the inside diameter of

the kg wetl 2986 thBPthe FmulSBHHAS 536rced passage bétheen au1d
theawatl ofithe craixing \#éll 29Tandtthebase of the, dome 4 tezimiprove el e

fr%@é(é?%‘iﬁ? and i%?@'&ﬂf&@tﬁ t%ﬁ%‘ﬂo%{ézeatﬁng@Pa@io% .tPsHLrHi& a
the risk of splashes. 30 With reference now to figures 10 to 13 ich are
DSBS G SR aPUKISCTER iyl & thé WEHkRG of e phgagHEn<ng

aecording td ¢hecfirst embotimentewhiieh 2Ras fust beervdédcribedywhenhich

fittechtosthegapsulei 935 ¢losed by tbe seal 1,.as depicted in figures 1
and 2 will be described hereinafter. These figures show that that the

capsule 5 comprises a certain number of ribs, some ribs 6a essentially

séivfhg tolfeihfotce tivd cdpstile 5Sand othet fibs'etPbEIfRE desigmsftocal Ly
gwdewééﬂthe]ﬁas 19 @W@ r[oz_zlad.. kigare i shows the aiezzle-capsulend
agsemhly prigto, opening, thats g say when the eanteptsafihg .S o1 geq
capsule 5 are not in communication with the liquid carrying canal 39. In

tERGe! fRlndzzIBapsife &RMblis provided witPthe &dpte? 23+ 7

cemprisng@ing the ring 15.

It is also possible to anticipate for the ring 15 to be
welded to the base 14 of the nozzle 1 or alternatively
to the flange 42 of the Jjoining element 13. In this
position, the 1ligquid 1is completely isolated from the
external surroundings, the liquid supply orifices 34a,
b, c (figure 5) and air supply orifice 36 for
equalizing the pressure all 1lying above the ring 17
hermetically welded to the seal 7. In the preferred
embodiment depicted in figure 10, it can be seen that
the length of the hollow shaft 9 is such that the seal

7 has a convex shape prior to opening.

By displacing the capsule 5 axially relative to the
nozzle 1 as indicated by the arrow F in figure 12, the
ring 17 is made to come undone. The seal 7 then adopts
a concave shape. This then on the one hand places the
feed orifices 34a (34b and 34c not wvisible 1in the
section) in communication with the liquid contained in
the capsule and on the other hand places the bottom
part 36 of the groove 35 in communication with the
external air A to equalize the pressure inside the

capsule 5. As can be seen in figure 13, in the open
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bayonet device allowing the attachment via the opening 24 of the
connecting sleeve 22 to the well 21 via which 10 the steam arrives in the
nozzle 1. The ring 15 of the seal 7 is t[% ed hermetically between the

nozzle 1 and the joining element 13, and” the end wall of the hollow shaft

9 is bonded or Ideqb_%S hermetically by the sealing ring 17.of the seal.7
S e 8 e e b S PR g e e 880y

béhweldied fo te baseut6fthe hoZZke 1 op afterfative® 2036 e flairjeing
_Afa@fﬂwed@mmelemeﬂhl& Inmb$pos@itk@;as t!%_liqu‘fd 'rsm@mpdﬁieblw shaft
isglated;from the, external sutrgundings, the liquid supply grifices 34a, b, .,
c (figure 5) and air supply orifice 36 for equalizing the pressure all lying

abNEFR I Y7 85 hEFnSRERYTEided td the §8al 5Ot pretdirdd  the
embadiment depictetein figuretlds it parbeseen that the lengthlofdhee to

h@h%sﬁ%%i%?%h t{-]ﬁ@“?ﬁ?@h& w§9mﬁexc§ch?¥ﬁ PIOr R cause of
opening. 30 By displacin g1e capsuleﬁ{iamal relative to the nozzle 1 as

Sty RE Briow FIhiRF A de rintg 7 o mads to BAECST  Ehe
urdarie: Ihecseat Zahére adepts aa dortdawe shape CFhis themhen theconed in
hamd plasgs the, ifegd osifices 3da (34 avd34c nat visible inghe Beging 5

sectiton}i Eommggi{:ation vlvith thre li rulij;l cont%iﬂed in_the c%pseule alr}Id on, .

the other hand placesn the bottom pa B of the SrOO\E/)er 3550

cormfitmicsation with the™ eteFridiair ¥ toefializ€ thepressurEiisidethenot
capsiie SoAs ca@n be seer #lfigusa 13, 4T theropem alb-gunsiton sthe hrough

trayel of the, pozzle 11 limited by, a ; shquider 20 situated a1 the base of

the nozzle coming into contact with a lower edge 9a of the hollow shaft 9,
thus preventing the seal 7 from being torn by an 5 excessively sharp
mobrveménts In thisconfigardtiom thethe arrival of a pressurized

carrier fluid, for example steam, 1in the aspiration
chamber 25 creates a depression in the carrying canal
33, which 1is in communication with the inside of the
packaging 5, and in the air carrying canal 31, so that
the liquid contained in the packaging 5 is pumped by a
venturi effect, the pressure in the aspiration chamber
thus dropping below the pressure above the 1ligquid in
the packaging 5. The 1liquid is therefore ejected into
the mixing well 29 wvia the constriction 26 and is
distributed after homogenization through the ejection
duct 48 in the form of a hot emulsion in the present
example. The groove 35 and the orifice 36 allow the
packaging 5 to fill with air as it empties of the
liquid thus pumped and ensure that the pressure within
the packaging remains at a pressure higher than the
depression created in order to ensure the continuity of
the pumping and prevent the packaging 5 from collapsing
inward. When the carrier fluid ceases to arrive, the
aspiration chamber 25 then returns to a pressure
slightly higher than the pressure of the liquid in the
packaging 5, which ensures that the liquid in the canal
33 is retained without the possibility of it flowing to

the outside. The small amount of vacuum produced in the
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liquid contained in the packaging 5 is not liable to flow freely in the liquid
carrying canal 33 because of the pressure differential there is between
the aspiration chamber 25 and the surfagge of the liquid in 10 the

packaging 5, the pressure in the packagihg 5 naturally being lower than
the pressure in the _packaging 5 at the time aof opening. The liquid cannot
i Rhare R el ot S e hakadrio & thoust IHd bardl S TRaN the

systéimis tiiérefore Tidait 1597 thistpenipositich, thée atrival of a

pressurized carrier fluid, for example steam, in the aspiration chamber 25

creales a depression injthe cartying canal 33, whigh is. iy communication
with the inside of the 20 packaging 5, and in the air carrying canal 31, so |

that"the higuid'dntafed it the agity 518 umpEs Bl = Ventdr effélt cl
thelpnessure initheraspirafiontchambers ¢husesopping deldw theopréssurei on

abave,theliguid ngé_@q packaging $-dbe liguid is therefore gjected into 25,51
the mixing well 29 via the constriction 26 and is distributed after
h&mobg&mi2&tisi through the ejection duct 48 in the form of a hot emulsion

in the present example. The groove 35 and the orifice 36 allow the
packaging a 4o filbwithais as & emptiesf the 20 ligyidihds pimped and may
ensure that the pressure within_the packaging remains at a pressure _ .
hlt}:;ﬁerlptl'%fr1él ﬁwcee%cier}rgss?ovﬁocrgﬁé |gn o%gér t?)j %ens%lgsfhe %%)ﬁtirs;%ﬁy ot
thelsurffing @Ml prevertifié packaging S ¥r8H tollapsing GAwBRE Wher(not
thesgardertyid caase&@@angeme 35 aspiration cbhambey Zﬁytma@_r, body
refns £9,a prespure, slightly higher tan,the pressyre of the ligidindhe ; .,
packaging 5, which ensures that the liquid in the canal 33 is retained

WitREUtRAE PBELIbAR ofSeAdWiRG td tHé Quiside FRSsidFamadntdtd the
vacuuntproduced inlthet-184 when froth is to be produced. The

outer wall 49 further comprises, as before, an air
carrying canal 35 for equalizing the pressure in the

packaging when the liquid is being pumped.

The second, inner, body 52 comprises, at its center, a
recess delimited by a side wall 54 and an end wall 56
which form the mixing well 29. The end wall 56 has a
constriction canal 26 passing through 1it. When the
second body 52 is fitted inside the first body 50, the
constriction canal 26 communicates with the aspiration
chamber 25 which is formed between the end wall 5 of
the outer body 50 and the end wall 56 of the inner body
52. The outer wall of the second body 52 comprises a
groove connecting its base 53 and the aspiration
chamber 25 to form, against the wall of the outer body
50, the canal 33 carrying the 1liquid that 1is to be
pumped. As in the second embodiment, the base 53 of the
inner body 52, and possibly that of the outer body 50,
is firmly welded to a ring 15 of the seal, and the base
of the hollow shaft 9 is welded, with a lesser tear-off
force on a ring 17 surrounding the ring 15. In this
second embodiment, it will be seen that the nozzle no

longer has fins, just a guide flange 58.
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head space of the packaging 5 is enough to retain the liquid at a
controlled level in the canal 33. Figures 14 to 16 depict a second
embodiment of a 5 pumping device agfgiding to the invention, in which
elements identical to those described in conjunction with the previous
figures have the same numerical references. 10 According to this second
embodiment, the nozzle 2 may be produced in two parts 50, 52 that can

béftted indflebriecanothBr For EXEMpRBIRETHITy (70t degitdng  for
cemprses-a firsturollews pates, thodye50; the ead wall 51 of whichdasly be

p?ﬁ%%g@&i“%@it'&?othﬁgiﬁ%sé‘rié%q\ﬁgggﬁ@é‘idocﬁ"é‘g‘ﬂa@iq@%r‘giﬁ%le
air carrying duct 31 when froth is to be produced. The outer wall
futth@PRomprises, as before, an air carrying canal 35 for equalizing the

pressure in the packaging when the liquid is being pumped. 20 The

S9901. EE 02 COMBHSeS, 8L Carieh & 165855 deDited Y8 ne
Sige wa a an ena wal wnic orm e mixXing w . e en ,
g S A R e R b L SRR

sécbnd bbdy BXis fifted insidetthd filst body 50ithe donstrietidrotars26zed
cemmuniegteswith the aspiration cehambgr 25wkich isfermed-hetwgemay,
the end wall 5 of the guter bady 50 and the end wall 56.0f the inner bod
ik tnlche Sl Si b o gkl SIS
COMTEARG TS base53 and e aspiration® Ehambef 25 t6 f6rn, against the
wall of the outer body 50, the canal 33 carrying the liquid that is to be

pemped.As mthe second embodiment, the Dase p3 of the inger Body 52,
and Eossmly that of the outer body 50, 35 is firmly welded to a ring 15 of

ther S It the "Bk e ofthé Holiow Shaft 958 weliedl! Withta R8Sert» that
teanoffhforog enizing 17sanmsundiag themagd 151 Imthivme 44 arranged

in the mixing well 29 and formed as an integral part of
the interior wall 54 of the inner body 52. This dome 44
is structured more or less 1in the same way as the
joining element 13 described in figures 6 to 8. In this

case, the grating 59 may also be present.

Figure 17 depicts the device in a closed position in a
diametral cross section passing through the 1liquid
carrying or pumping passage 33, and figure 18 depicts
the same device in the open position, 1in a cross

section taken at right angles to the first.

Figure 19 depicts, 1in perspective with cut away, a
third embodiment of a pumping device according to the
invention in which in which the nozzle 3 passes through
the end wall of an open rigid container 60, in the form
of a bowl, possibly comprising a graduated scale 61 so
that the amount of liquid poured out can be measured
or, conversely, so that the amount of liquid consumed
can be determined. As before, the nozzle 3 may be fixed
by a Jjoining element 13. It may also more simply be
countersunk and bonded into a hole made in the end wall

of the Dbowl 60. This embodiment differs from the
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second embodiment, it will be seen that the nozzle no longer has fins, just
a guide flange 58. -17- This embodiment has the advantage of allowing for
simpler manufacture of the nozzle WhiC{] can easily be produced as two
molded components of relatively simple 85 shape. This second
embodiment also differs from the first.one in that the ejectign duct 48 is, .
BTG X Braing. E6 SMOwHEE e SiScitd plepthBion 1bg oo 22t don
hembgénizéd 10°dnd it$ GBalitytRéretsre improved:The Grfifg &Ly 10
depending eathe embodiment the formed 0f a separateneamponentier as he

an, inieqra), part of Ihe; jeal, Eigures. 17.and 18 depicta varant ofthe, pneans

previous 15 embodiment which differs from the previous one in that the
héhdgeni2gheans afe ftretisrd dorie44 arfanged G the mixing

well 29 and formed as an integral part of the interior wall 54 of the inner
bedy.52. Ihizdome 44, isstructured mBEQj69r less in the same way as the. po
20 joining element 13 descriped in figures 6 to 8. In this case, the gratin
5@47? eﬁgg be Present Eigtire 17 depicts the 1885?% in alcﬁoseéjﬁgg?% ly
i didmetralkerdsd sedtiare pagsing twbdgh the ligdids25 earrying or
pumping passage 33, and figure 18 depicts the same device in the open

pasition n, 3 cress sectien taken At ghtangles to the first, Figre 19, ¢
depicts, in perspective with cut away, a 0t wé%mlbodiment ofa ,
pGRPHG device advtdifg t6 the GAvetttion if whichhidiwisiek theRezAE B on

pa@esethmqghzdhe:en@_mwdiraf @n epehn rigid cormainerb;rim the foth eafma 1
a bowl, passibly camprisipg @ graduated scale 6150, that ihe aWé’HHER% or

liquid poured out can be measured 35 or, conversely, so that the amoun
ofiduid B8hsUifiéd catBE Hetérmingd A8 Before” thé noz2 B3 iy ©F
fixéte by ayoining element 13. It may also more simply be

The term "liquid" in this description is intended in
the broadest sense to mean any phase or combination of
phases of incompressible or almost—-incompressible
fluids comprising solid inclusions or not and having

the capability of being pumped through ducts.

Without departing from the scope of the present
invention, the person skilled in the art may make
various modifications, for example to adapt the
exterior shape of the nozzle to suit the particular

shape of a container containing the food liquid.

The device is particularly well suited to the pumping
of a food 1liquid such as milk or a milk-based

concentrate, from said packaging.
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countersunk and bonded into a hole made in the end wall of the bowl 60.
This embodiment differs from the -18- embodiments described previously

in that the aspiration orifices of the nozzle 3 are constantly in

communication with the liquid contained inside the container and in that

the container is open which means 5 that the pressure equalizing duct is
omitted. For economic reasons, the body of the nozzle, or the elements of
which it is made, is preferably mangfactwred by injection molding a

plastic. 10 The term "welded" in this description is intended to cover any
means of direct or indirect connection between two components such as,

fot exampleleNerftal TCohdBEoH: Hduttidn Phictorf 6PTtrasRrfekRERRT S°©
o5 alternativghy adhesive bandingearadpmhinatioreaf thesednednsi fied

The 1grm "“SH}%MQ}% eS%@Pt'OQéiiﬂﬁg@%‘%'n @&Q@@Qﬁéﬁe“%ﬁfm the

mean any, p ase or combination Of hases of |ncompreSS| le or

alREEEcompY&SsiblE56 Fluilis cé?ﬁpr%ﬁibh%ﬁeﬂclﬁé?onglbﬁ nbt&w °f @
havirg sthe icapabilirofilbeingipumpeddkroemghtducts. Wathdut slepartingunbly
fr@%@?ﬁ@ﬁ% of the pregent inventien the persen skilledtinthe art may, 5 g

m§§§ 25 various modlflc%a,flons f examgle to adapt the exterior shage of

the dZZ18 1 siit'the pa Cular s ape o4 cor?talner%ontalnlng‘ﬂi‘hé)foodtlon
lithidrPise deldd® is pamtidulaily welksilited 6 thessuiniging 030 efearfobd (33)
liquigt suchias-enilk o a milk-basegh iconceniraie.feem said packagingkaddng
- CEAIMS, 1, A deyice for pumpinga 'cq‘“chfrom 81ackpging sQ.as.10. o1y 1y
dlspense It |nrheate5]1‘rot dlor emu S|f|e
comprises a nozzle (1, 2, 3) and fixing and opening
means (13, 15, 30) designed to connect the nozzle (1,
2, 3) with the packaging (5) and place the aspiration
canal (33) 1in contact with the 1liquid inside the

packaging (1, 2, 3).

2. The device as claimed in claim 1, characterized in
that the fixing and opening means (13, 30) are able to
secure the nozzle (1, 2) to a seal (7) of the packaging
(5), and in that the nozzle (1, 2) 1is able to move
relative to the packaging (5) between a position in
which the packaging (5) is closed by the seal (7) and a
position in which the packaging (5) is open and the
aspiration canal (33) 1is placed in communication with

the liquid (L) contained in said packaging (5).

3. The device as claimed in claim 2, characterized in
that the fixing and opening means (13, 30) are arranged
in such a way as to place the aspiration canal (33) in
communication with the liquid contained in the
packaging (5) without the possibility of flow to the

outside.

4. The device as claimed in claim 3, characterized in
that the fixing and opening means (13, 30, 25) are

means capable of undoing a portion of the weld (15)
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5 form, comprising an aspiration subassembly of the venturi type, able to
be connected to the pipe of a pressurized-carrier fluid generator, said
subassembly comprising a body (4) comprising a carrier fluid carrying
duct (21, 27) opening into an aspiratiore0 €hamber (25) , and at least one

agpiration,canal (33)for pspirating theliquid containgdinthe packagings)

(5) characterized in that the aspiration subassembly comprises a nozzle

(1, 2, 3) and fixing and opening means (13, 15, 30) designed to connect

the.nozzld€l, 452, @) with thépackdging (B andplace the aspiratich 3 or

gmal @;’aﬁlagee@gtz@i&h &fie Ii%@mcin%igg ;fxgi%%ﬁlgr?gé@#j(]}@_ge%)iﬁgTh@ans
evice as c¢lal In claim 1, characterizea. In att IX n

oniring g 3, 507 e Lite . SELTE b MRSECL 2 o sl 1) ©

ofherekagity (5)Carid-m thit thetrozAé €1, 2rizlablé td mbve Felatring

tosthe packagingi(b)ybetween-a pasition jin oghiehdhe packaging (5) is

closed by the seal (7) and a 25 position in which the packaging (5) is open

and the aspiration canal (33) is placed in communication with the liquid

(L§ contaiféd MESaid padikagin(Syes. THe déViceds QamdFirtelaim 2 4-

charactetized ire 30 that thesfixindhand bpéninganeansoE3i 39) arans (13,

arfangegh jn such,ayvay-astasplace the,aspication:ganak@3) i 7) and the

communiclation with the liquid contailned in the packaging (5) without the
p&EsiBility of floW tothe BUfTHES 35'4. The device as claimed in claim 3,
characterized in that the fixing and opening means (13, 30, 25) are
means capableaf unsloing Q:Dai“ifi@.@cpfihe weld 6% -_@Q l@@tﬂ@@.@ tf_leto 6,
seal {7),and the rest of the, packaging (5),. 2, The fleyice ps gaimed bgny ;
one of claims ﬁ, 3%r
situated downstream of a restriction and is connected
by a constriction (26) to a mixing well (29) itself in
communication with the outside via an ejection duct

(48) .

8. The device as claimed in claim 6 and 7,
characterized 1in the welded seal (15) delimits an
opening (8) in the seal (7), and in that the ejection

duct (48) is in communication with said opening (8).

9. The device as claimed in claim 8, characterized in
that a grating (59) forming means of homogenizing the

ejected product extends across said opening (8).

10. The device as claimed in any one of the preceding
claims, characterized in that it further comprises an
air carrying canal (31) opening into the aspiration
chamber (25).

11. The device as claimed in claim 10, characterized
in that the air carrying canal (31) carrying air to the
aspiration chamber (25) comprises an inlet orifice (32)
having a cross section larger than the remainder of

said canal (31), said orifice (32) being closed off by
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4, characterized in that the fixing and opening means 5 (13, 30, 25)
comprise a joining element (13) able to connect the nozzle (1) to the seal
(7) by trapping and/or welding a portion (15) of the seal. 6. The device as
claimed in one of claims 2, 3 or 4, 10 characterized in that the fixing and

open %@%%él%e%%r%@éo%éﬂe'%%%#?%t"\@?é' the seat{fanthe

the base (14) of the nozzle (1). 7. The device as claimed in any one of
clan&2 16 I dH&rActerized in that the aspiration chamber (25) is
situated downstream of a restriction and is connected by a constriction

(26) to arpixingawelk(29) dself ini gammunication with the outsidevia @ding
ejeEtion duct 48%. 20 8. The gev.ice %}clgim&gein Elaim 6.and 7

charactetized int %%&5%5 Seal ](5.15) &limits an ople%ll”lnlgd(S)c'}lrer i%leysegfa‘nal

(7§3 Ahdinifatihé eRetioh NGuct148) is it commuricatiomagitiesdid, 2, 3)
opening ¥8). 25(9. dheidevies aswstaimedsn claim 8, characterized in that

a grating (59) forming means of homogenizing the ejected product

extends across said opening (8). 30 10. The device as claimed in any one
ofithe prée&ding Ei4i§ chatacterized i atht it fifither cofiphises arPair  ©-
carnyging canali(34y openinghiato théaspiratiohechaniber (25).1835ukkdTheén a

devige s claimed in slaim 10, characterized: inthat the aircanying capal ¢
(%% carrying air to the aspiration chamber (25) comprises an inlet orifice
(

ChaViriga crbss Sdctibh TarG&rthar the rentiifider &F sgid canal (31)-1°%
saitl ofificel 32) beingclosetheff by d 21 ca pérnesbid mémbrame (82 cond
allpwing the aky floyv rate to be controlled.

14. The device as claimed in claim 13, characterized
in that the nozzle (1, 2) further comprises, between
its body (4) and the hollow shaft (9), a canal (35)
allowing air to be introduced into the packaging via an
orifice (36) so as to equalize the pressure in the open

position.

15. The device as claimed in claim 14, characterized
in that the orifice (36) of the pressure equalizing
canal (35) 1is situated below the hollow shaft (9) when

the packaging is in the open position.

16. The device as claimed in one of claims 13 to 15,
characterized in that the nozzle (1) is provided at its
upper part with a plurality of fins (19) collaborating
with ribs (6b) radiating from the opening of the hollow
shaft (9) to prevent the nozzle (1) from rotating

relative to the packaging.

17. The device as claimed in any one of the preceding
claims, characterized in that it comprises a packaging
(5) and in that said device 1s disposable with the
packaging.



10

15

20

25

30

35

12. The device as claimed in any one of the preceding 5 claims,
characterized in that the liquid supply canal (33) runs between the base
(14) of the nozzle (1, 2, 3) and the aspiration chamber (25). 13. The
device as claimed in claim 5 or 6, 10 characterized in that the nozzle (12)

isjhoused ina hollovg shait () formed ai rghtiangies.o the plane, of, the )
seal (7) of the packaging, one end of the hollow shaft (9) being connectec

to*fRe $8al(7) BY'&REBINd Welded sEEPUTY 15714 Fv'dévicedy L1 f1ed
claied incclaipr 18 icliaracterzed tin thatrthe wozzledhp2y fustheprising a
copHses, between its body () and thehollgwishaft (9),a capah@Hed to
aIJC%Véina% air to be introduced into tehg_packagieng vig an £0 orifice (gg%so as.

1 O a res rl1z car 1 cnera aid
toequ iZ8 the pressgre in the open position. 15. The device as claimed

inS¢IRIAT $8EHaFacterizad S fieat theldritice (36) oTARe piessuge @ carrier
equalizing- 25:6anal(35) s situated belowstherhallpwishadt (9) whepither i on
p %%i IS i op osition he device gs.clai in f

c%ums 1%0,1(55,@2;6%@3&&%&%% ,inlt%,a?t eon(fjé)eezzlég %%%%%%ed%‘ﬁ@ 30(33)
upPeT partiuitf& pltifality’6f fihd TS cofaBbrating With flosT(BB) raditinger
fram)the openingof the Hollow shaff (3)daprevent thesnozztenhél)dromerized

rofatings, rglativedo {he;packaging, 3p 14, 1he deviee as clajmediany, tne

one of the precedir(l%)claims, characterized in that it comprises a
[

padkayiy (8 &nd' i thf sdifl Helitads isposabie Wittt the' backayifg. (14
22n18. A Hevice soripahping a fiuitifrom a Gontainer(8) sdas tohat the

dié@@'&%eigriﬂ hﬁfﬁ@@ _@‘@hedp@rs%@glsiiiﬁgot%m €OMPNSiRY a2 aspitation he
S%%%%SQ%&%COWE??ngE%rming a seal against the 1liquid

contained in said container (5).

19. The device as claimed in claim 18 or 19,
characterized in that the aspiration chamber (25) 1is
connected by a constriction (26) to a mixing well (29)
in communication with the outside via an ejection duct
(48) situated at the base (14) of the body (4) of said

nozzle (1).

20. The device as claimed in any one of the preceding
claims, characterized in that the nozzle 1is made of a
body made in two parts (50, 52) consisting in a first,
outer, body (50), through which the carrier fluid
carrying duct (21, 27) and the air carrying duct (31)
pass, and into which there 1is fitted to a second,
inner, body (52) through which there passes a
constriction (26) communicating with the aspiration
chamber (25) formed Dbetween said first and second
bodies (50, 52), the liquid carrying canal (33) Dbeing
formed between the walls of said first and second

bodies.

21. The device as claimed in claim 20, characterized

in that a dome (44) is formed at the base (53) of the



nozzle (1) of the venturi type able to be connected to 5 the pipe of a
pressurized-carrier fluid generator, said subassembly comprising a body
(4) comprising a carrier fluid carrying duct (21, 27) opening into an
aspiration chamber (25), and at least oree aspiration canal (33) for
aspieatipgdba ayidgontained n ihe container 0(5).and gpening into
said container (5) , characterized in that the liquid supply canal (33) is
formed in the actual body (4) of the nozzle (1) between its base (14) and
the aspiration chamber (25), and in that the ejection duct (48) passes
through the end wall of the 15 container (5), forming a seal against the
liquid contained in said container (5). 19. The device as claimed in claim
18 or 19, characterized in that the aspiration chamber (25) is 20
connected by a constriction (26) to a mixing well (29) in communication
with the outside via an ejection duct (48) situated at the base (14) of the
body (4) of said nozzle (1). 25 20. The device as claimed in any one of
the preceding claims, characterized in that the nozzle is made of a body
made in two parts (50, 52) consisting in a first, outer, body (50), through
which the carrier fluid carrying duct (21, 27) and the air carrying duct (31)
30 pass, and into which there is fitted to a second, inner, body (52)
through which there passes a constriction (26) communicating with the
aspiration chamber (25) formed between said first and second bodies
(50, 52), the liquid carrying canal (33) being 35 formed between the walls
of said first and second bodies. 21. The device as claimed in claim 20,
characterized in that a dome (44) is formed at the base (53) of the - 23
inner body (52), as an integral part thereof.



