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DEVICE FOR PUMPING A LIQUID FROM A PACKAGING OR A
CONTAINER 5 The most customary way of obtaining such a frothy
emulsion is to pour the desired amount of milk into a container, to
immerse the steam outlet pipe in said container, shaking it up and down

Obtai ““““““ —""i SETWnNHO, O ad PTOTEeSS
may also be subject to splashing. $£3¥ThydieRe reasons, it will be
appreciated that the pipe and the container containing the milk need to be
cleaned after each use. 15 In order to try to obtain a more uniform quality

of froth, various types of venturi-effect devices have been proposed in

ordef to BefSomeWHaPBa an intétiace” betRBER e Bfean? baflet 6f af TOthY
expre$so coffeesmachipe 20 arttea dertamed cantaining miflk.Mhek into a

simplest iyre of vepturigffectdevicg.descdbgd forexamplssippatent Us, i g

4,800,805, consist iri(an air ,carrﬁg tu%? sgcured to the s%eam outlet ,
piﬁ%ré%adlﬁ?ﬁavir‘f’éﬁ 6BEning poditioASE beioW saidufi&’ thé entil® 1%
having $¢ be imthersediin atdontainertdontaliting dhe desivedcdmadist of roth

mijk+ Ehe bpprovesent described kxpatenbdSth33%,688 censistsdAen not
s%curigg yée gilrolrilnelto a sleevaelvggic% gan il'g%elfe kc):% fittceod t(S) tri% S%(q)isteam For
outle?plpe, fhe ent‘laty’stiﬁnﬁgving {o be immersed in a container con?e%ﬁing

theYiate PatérftaET> 02431326 Weserided aArstiG-effeet adéessorytRatPire
cambe fitted to anmrexpresso caftee: 3bnmaghineheomptising angreat many be

parts making. it passiple, 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
In order to try 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

second duct milk arriving from a reservoir incorporated
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second duct milk arriving from a reservoir incorporated -2- into the
machine or aspirated from a standard packaging by means of an
immersed connecting dip tupe. This m'Bdure is then injected into a mixing
chamber before leaving in the form of a froth. 5 An improvement
proposed in patent US 5,265,519 corresponds to an accessory of simpler

design, with fewerpauds ta-be agsembled teform thesvemtudeffest ckaging
nozzle, put til comprises an immersed connedting dip 1ptube for, s
carYying?ﬁe milk. The device further comprises an a%ti-sﬁgsh cap at the

frthypreparatont efsttiom ofifice Palctts EP 0M80SI 210 s EPy gdfore
22Q Bilialso desenhe ASrandeyice ferpreparing 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.

Stieh a dBHES TEAELIGnedRE OBt a latde-capakRY EontdiRer and26°+ 219
thevefoes needs a 20 refrigeratiore system irdrderitopreservecdthegnilk. ith

alkthecasgs,the immersed.connggiing diptubgs needdo e pleaned: £ rect

after each "cappuccino’. It will also be seen that the accessory, which is |
nOCdsiGied 25 to Ve dispssabie, 18 ired petliiE Gpkeep ifiecting dip
piodoetionfofrcappactings are spaced-vitl and tHdtehe amoupe of further
cappyseingRroduceg-framHne-eecasigp te ther nextis algoydepeagdenten on
thee care l1:%I§1en le }hle Sperator. 30 SUMMARY The subject of the present
inveéntion 1s a device for pumping a liquid from a packaging using a

venturi effect so as to dispense it in frothed or emulsified 35 and possibly
heated:form. #ithoughiheinveation EP 0 803 220 Bl also describe

a device for preparing 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 1if 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 by the
operator.
SUMMARY

The subject of the present invention 1is a device for
pumping a liguid from a packaging using a venturi
effect so as to dispense it in frothed or emulsified
and possibly heated form. Although the invention
preferably relates to the field of food for producing
emulsified milk-based drinks, it 1s not in any way
limited to this field and may be applied to any product

that can be pumped from a packaging, such as cosmetic
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preferably relates to the field of food for producing emulsified milk-based
drinks, it is not in any way limited to this field and may be applied to any
product that can be pumped from a p_agl_<aging, such as cosmetic -3-
aproducts in the form of pumpabie creams or the like. The expression
"venturi-effect device" is intended to mean an aspiration subassembiy for
aspirtig Ht fedst 5-6fe plfipable PHASE Yy GicaR AT iGuiar comprisings
chamber in which there opens a canal for carrying a fluid pressurized by

a?ﬁ@“@%@f‘e%%@%ﬁp oreate ) Aspi 9@9)1 ef@&@gg@-regtgt of th&nded to
dgdoressmn at the, outset from the consg&:tlo%ln at least one.canal 10 1 .
cOirEttRg s&idhamber and the PACREYINg Eohnetting “the Plimpabie ©2°
liuig, iteimp possitié forehe dardecdlbid/to e & gagiota ligaitpforsing a
examplecsstean, hah orgold mater, ahOfa nixturethereebdhisarrying a

aspiration subassembi kes it possihle to modify the 15 pumpabie

pistetiaceondie s et ocf%n%ro%ﬁe%%%ﬁaﬁa%oﬁ?th%ﬁ_s%%%i;e.n an
a fighitrgas: Phixtefd, ot in emufsifiedlerin, that 516 saPRT & Smbdiredt the
twainar-misciblenliquics and/aspedsiblyoheated by applyiag the deat ofanal

the carder flyid tothe 20 pympabie ligyid. The-preparation thys abtained ;
may, for example, be chilled milk, milk-based drinks, for” example ,

fl eéf%ﬁ?i‘%}@,lfea,l&ﬂ&fﬁate,l§oukf)ec}rngre%%?§t?okﬁiﬁorf8§ppﬁ CinG§br +<*
mibtoactinos. 28 The grwention will lHowever, be itlustrated e thet eentexthot

ofthe preduction of ccappugginos”, that is;to saywwhen the devieeis,  This
associated with a essuriz%% stear[pi enerator, usuaklyq thetpipe of

a
e?ﬁr%%ggcéﬁéle aching and When'thé pﬁrtnpgﬁisesh‘bumeis rr(ﬁlkmacfl%\l/ﬁﬁ]g athe

3@ waERPdiemilkisteash epmdsiohitotie Bbtathed.tThéinvéhton frm  of a
thereforeaimpd s palliatiog fhethat is to say in a liquid-gas

mixture, or in emulsified form, that is to say in a
mixture of two non-miscible 1liquids and/or possibly
heated by applying the heat of the carrier fluid to the
pumpable ligquid. 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, be illustrated in the
context of the production of "cappuccinos", that is to
say when the device 1is associated with a pressurized
steam generator, usually the pipe of an expresso coffee
machine and when the pumpable liquid is milk allowing a

frothy air/milk/steam emulsion to be obtained.

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 1in terms of quantity, under improved hygiene
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disadvantages of the aforementioned prior art by virtue of a novel type of
device that can be manufactured 35 economically and makes it possible

to obtain a frothy, emulsified and/or hefted 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 r4-soenditions. To this end, the subject of the invention is a device
for pumping a liquid from a packaging so as to dispense 5 it in frothed or
emulsified, and as appropriate, heated, form, comprising an aspiration
sUlsass@mblyBtcdthe Ventufitype cdblefo Be conheErititbahe pipedf device
pressutized-cagies flaidgsuch as steam pahatwates, generatarothei spense
suhassembly-compprising g body having-a 10 cartigrfluid carrying dyct, . |
opening into an aspiration chamber, and at feast one aspiration canal for
adpifdtitig thet diid corained Sn e packagiRg,” ehardtteAzed irfabine ©f
aspiratioarsubassembly, campesesanozzleransfixing and openingee of a

means 15, designed. to,.conneet the nozzle with,the packaging and,plage o -,
the aspiration canal in contact with the liquid inside the packaging. The
adVaHtaGE Fthud tHat S158RG FBR Uik BRG 526 dasdily PESmBIRE the @
aspirationrandImixéthgraeans sg aduotforeparfioth, orpossibly amspiration
ew&%withdteadpaﬁ!@ging'&g@i Pr%ﬂeé?tioalsiﬁih}#&mie MQfBal  for
convenient and more hygjenic.. S a preterence, the p aging | .
RS b 5 khl b the T SRS etaneidte et TS
sédtted tohé seal, thethozZlean move reldtieltorhe Opackagingssembly
betweenia pesiticn innwhieh ¢he packagingsis neloseghand apesitian in means

WH&@JBS&§C¥%¥%%§A%%@e%he nozzle with the packaging and
place the aspiration canal in contact with the liquid

inside the packaging.

The advantage is 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 is 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 1liquid
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 1liquid contained in the

packaging without the possibility of flow to the
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30 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. 35 The fixing and opening means are
also preferably arranged in such a way as to place the aspiration canal in

compwinicationwith the figuidcontained in the,packagingwithousithe: o
g%SﬁSIblllt)éof ﬂ&‘{" to éheC-SSi-C%u];ﬂde. The expression without the gossgbélggng

6w to the oUtside" is°to be unﬁ%rs?o%d as mléanlen]i]s Oaﬁc%heahqufa

céiainedtil®he begkagingismot ke tolffow bR SpilPewoigaey 1s not
packaging withaut &5 torcecbaspiration effect-ofdhe by theyventuri-effestic a
aspitation SHE%%%‘E‘R'&F%P%‘QQLP'%Ehetfﬁ%”gb 1d; QRENNG MEANS . £ £
collaborate with the packaging to place the canal in communication near

toth octoh? Bf te g BPdifere At hyarcstatiEpressife iSthes o and
creptediwbichikeeps theligaitbinghe packagingwithoutithegtisk oto place

pessible-flaws In one embodimentaidhe inveption, thefixing And, APRIHNG: he
means are means capable of undoing a portion of 15 the weld between

the'$84t And the FHCKAGIG. The fixing Shd dphing nfeaRs THaY be HeahS s
fortrapping arportionk efthe sead whichy iwhehthé hezze ik dispraced byraput

relativesmgvementwith respect 1@ the packaging, causes a portion of the
weld between the seal and the 20 packaging to rupture. Such a solution

has the advantage of ensuring ease of opening, that is reliable without
theYisieBftheeie #BRArg of feakifg out BY BHE- telice. Fof exaripleda and
jobeg etemerdds pravidednable stoccosyiett themazztetonte sepbby ion of

U%mgn%@fgk%etween the seal and the packaging. The fixing
and opening means may be means for trapping a portion
of the seal which, when the nozzle 1s 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 1is 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, 1t being possible for the two
elements to be assembled at the time of preparation or,
by contrast, 1in advance, for example at the time of

manufacture.

A packaging of the aforementioned type 1s 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
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25 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 30 manufacture. A
packaging of the aforementioned type is the subject of a more detailed

d@%ﬁﬁpﬂgm in aE&P{QHC%‘Z'}%‘ f@%@ dhisoveryiday byihe AP@”%%H&QI@B&\%W
entltleg 35" r% osable gackaggln f0£the dﬁtrlbutlon of a liqu

Drepara}flongpu 54 BY & venturi- aftett device™ mch)T}%orla %d herefhts %%/ble
reéferepes Sfithe a@éreﬁﬂe?ﬁi@héé epibodirhBAt, Wjoﬂﬁngbfenl%m%of the

palrdsia&m formsdhe ejgstien duatganskis prevideshwith @ throughipassagener
iy %M@ hflange @35@90'% posgible, by 5 Ogevyfag o1 clipping ¢ Sy the end

e body of the nozzle, to trap a ring of the seal in a sealed’manner 5
between the base of the nozzle and said flange. In a possible alternative,
therozzle ipwetddd! directhttora porition,of thenseal iy zazweld vilich igse 1ded

m@re- esistantg ruptyse than thegpeans.of welding, 10 betyeen theseal ;s

and the packag ging. In this case, the nozzle is assembled at the time of

mMARGfactife The %ﬁva%?aggg]%\Félﬁﬁo 5888 of prEdutiic Sinplicity ardt "9
loer eost) 15 The tevice ofithetinvertionkaay constifute ah assembly, the

CorppHsiag the aspiratiomsubassemply-and the associatad.packaging, it The
belggapossmle for the erﬂAlre entlsy to bIe dlspo able gnd thselrl%foE(t:o cv and
requiré no %?eanlng 20 AS Will Be seen | éle%ajred] dE‘SCI’Ip}[QOH which

folleWsrthefdzzle may be produced economically in a

The device of the invention may 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 1injection 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 1is 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 1is
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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single piece by injection molding and be associated either with a
packaging in the form of a capsule, 25 manufactured by thermoforming or
injection molding, hermetically sealed Lzefore use, and containing one or
more helpings of pumpabie liquid, or with a container or a bowl of larger
capacity. The nozzle may also be formed of several elements fitted

togetherandlor 30assembled with opeanather. According to one feature

of the aspiration subassembly, the aspiration chamber is situated
downstream of a restriction and is connected upstream of a constriction

35 eagRingwell iIRRAIA communitatioh ydtrthel guttidewigdan ejeetibher
dueirhhe gespriction ist typicallyconfigurechbto epsutesa passageat high the

speech oenerally at sopic speed. glthe garigrdlid:so as to create within

the aspiration chamber the depression -7- needed for aspirating the liquid.
Homogenizing means are advantageously provided, either forming part of
thehaspiration subassembly doehthe femeansiof cidsingdhegackading the

itselt. Thus, ip.orderde form theomeans, of hamagenizing fhe giected endedq,

product, the assemblé/ element may be extended, in the mixing well, b% a
t é& eter

doMe Having & idmeter "£0 stightly¥smallertRAR thatof tHE miking™ 2
chambét WhemehelrozZld iswelted difect @nts a postichefiitee seal,
the welded portion delimits an opening in the seal and the ejection duct is

dggigned tp communigate 15 with (s opening, Agratingmay be. o, o
positioned across“fhiis opening to Torm means of homogenizing the

ejeBfeds product ke cordifig fo BAGThEP AsPEct Bl the ifvenftie theJ20-n the
liquid aspiration icanal prefetably runsthetweendhegbase afdhe-pezzle andt e

WWf%ﬁ”@%%ECW%%%%hg. A grating may be positioned across
this opening to form 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 1in 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 is 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 Dby 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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According to yet another aspect of the invention, the nozzle is housed in
a hollow shaft formed at right 25 angles to the plane of the seal of
packaging, one end of the hollow shaft pbeing 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.

Hewgyek acegrdingrto 8,30 preferred-empodimeny, the hollew,shaft fiuid
occu }esi% cegtrglcpositieorq. Accoir(rzllitng t% ananheri %sapceict, ang}lhaenﬁgg]pjectan q
of the" vention is a d%%lce]T%?pumpmg aqiqwa%rom a 35 container so as

toPdispéErrsELit PffothER bf ekiulsified and, a9 apprepiiar: hedted) foril quid
copprising&dm aspirationessubassemblycformad by aopezzie §f thenventugaid

typs,Aabls f0.be co HS%@Q%%E‘EQ&P‘E 92 Wﬁ%%rizteﬁécarﬂ%ﬂ‘iig supply

generator, said subassembly -8- consisting of a body comprism%a carrier
fiia"Edrrying duc? BPefinglifito SR @spiatio thahtfeY, and atiesst giFzle
aspiratioarcanal Jor laspkating dhetigelid acgntained dn thelcantaimer andd  in

OReniRg inte said S.coniainer, charggtesized inthaf the ligrid supply, ganal o ¢
is formed in the actual bodg of the nozzle between its base and the |
adpifation ChafmBEr-and i T4 e efectiSi dlict fE8sES Hhrougthe ehdu
walhof ahe edntainera foknieg bseakagainst the liquid 10 contained in

said container. In another possible alternative, the fixing and opening

means are means of é)ekr)fEJrating a Bortion of th%geal These may, for .
n _anothe gm? 1 § a %e naigve,. e Tixin ﬁn tfpenlng
example, be at least a rigid punctaring 15 portion comprising a liqui
adsirdtion TaRalNSaE ar falteAiativeds dagcribe@ it Béwil irPthethe seal.
capepdingapateibappligatien entitled "bisposable packaging fasuthecuring
d@HP&%H OE%JAQH'Fﬂﬁea@t'OI‘i%LHEBGda%'ﬁ‘ration canal. Such an
alternative 1s described in detail in the co-pending
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
of the Applicant Company and incorporated hereinto by

reference.

Additional features and advantages are described
herein, and will be apparent from the following

Detailed Description and the figures.

BRIEF DESCRIPTION OF THE FIGURES

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

- figure 3 is a view from above of a venturi-effect
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venturi-effect device" filed this very day in the name 20 of the Applicant
Company and incorporated hereinto by reference. Additional features and
advantages are described herein, and 9vv_iII be apparent from the following

25 Detailed Description and the figures” BRIEF DESCRIPTION OF THE
FIGURES 30 - figure 1 is an exploded perspective view of a first
embodisaent of-a pumping:device agsarding 10 the invemtion lusyatiag,e : on
the, o components that formi%h"e”ctgg'ef‘}eft QEV'CSmgg%fjstr%’eaﬁéem Y the
on a packaging %avmg ﬁl]e form of a |sposa6Ie capsule; 35 - ﬁgure isa
p&spBétivE OfthéTapsule alone viewed from underneath; figure 3 is a

view fromiahove of aivenur-etfectq9- slevice-accoeding toyafisstavariant of
the invention, ablesto;he ysed with the first.ergbodiment, of the, pumping
device; figure 4 is a section on V-1V of figure 3; 5 - figdre 5 is a section
o V-V of fighfe4figdrd 6 5 alpersisctive View of e jdidingt Bfementn1ng
usdckinethe vaniaatiof the veriteri-effect. alevicedlfustrated ivéiguresi3-afidect
4 digured is g view,fram underneath of thesjoining 410 element depicted in

figure 6; figure 8 is a cross-sectional depiction of the ;éoinin element on

VII-VIN &E5GHTE 77 figire® i€ 5Wew Hofh S06VE 6F A }?irsci%erﬁBSdi%%Hling
ofthenpimipifigeievicecdapictéd dnfigute; 1 15 after assembly of the

venturi-effegt,devige ilustrated cindigires 3o nwith the paskading; Bgureche

i‘% gﬁéﬁg'%‘?&%%%%c%%” 07 1% fflgure 9 prigr to the opening of the
- figure 9 1s a wview from above of the first
embodiment of the pumping device depicted in figure 1
after assembly of the venturi-effect device illustrated
in figures 3 to 5 with the packaging;
- figure 10 is a depiction in section on X-X of
figure 9, prior to the opening of the capsule;
- figure 11 1is 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 is a perspective depiction of a second
embodiment of a pumping device according to the
invention;
- figure 15 is 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.
DETAILED DESCRIPTION

Figure 1 depicts, 1in exploded perspective, a first



figure 11 is a depiction in section on XI-XI of 20 figure 9, prior to the

opening of the capsule; figure 12 corresponds to figure 10, after the

capsule has been opened; figure 13 c%rresponds to figure 11, after the

capsule has been opened; 25 - figure 4is a perspective depiction of a

second embodiment of a pumping device according to the invention;
fiGiBIS e diametral Secti®hBRYAI-X\VG fighre 1€ f)ﬂBFifd]Spentrr?g,

30 rfigutel b6 correspands ¢0 figure 15, afteregpening; ifigures $hland<k8nbly

cQIEegRond; tg?a vayiang of the- seeend embogdiment. betgre, @E’g@ft%y the

openln% %o re 19 |saper ective de ctl n with artlal cuta th
a T e Mbodinment ot aputripi %ew&% of’dc’ng t5 e iRvent l &

DEEIWFI@ED@E@RIPT}@N Fiduwre Toepicest maexéﬁi@%tilﬁaspb@ﬁ@@, dy a
firgt Qa-remphedinent of a p;gr@@hagéieyk;e BLGAENG 10 theein¥eRUAYing 5
comprising an aspiration su y comprlsm a venturi-effect noz
denotgajbg the g%qne%glorvéfesr%nce 1®Tﬁe s Nozzlé 1(% is assg:r:llatedn V(élth a%F Lt
packaging 5 having the form of a capsule closed by a deformabie seal 7
visible in figure 2. The packaging 5 comprises a hollow shaft 9 running

from the end wall 11 -10- as far as the seal 7 which is provided with an
opening 8 concentric with the opening of the hollow shaft 9 and the
dimensions of which are more or less equal to or smaller than the

opening of the hollow shaft 9. 5 Typically, the capsule may be obtained in

a single piece by thermoforming or molding a plastic. In the
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example illustrated, the packaging has a toric overall shape. 10 The
hollow shaft 9 is designed to accommodate, at the end wall 11 end, the
nozzle 1 and, at the seal 7 end, a joining element 13 assembled with the
base 14 of the nozzle 1 to form fixing and opening means. In this first
embodiment, the joining element 13 is fixed by 15 screwing to the nozzle
llzga@ﬂﬁgie”clia@edf@%?@ tgéﬁg Iatge{_ﬂm %Y_ﬁhiﬂr\;@ﬁﬁgh \@%ﬁy (‘éiﬁpigﬁening
igure 2 also depicts,.in dotted line, a ring trapping the sea
RS Foalo S TS oMoy St T ariea atiiirang 13 &7
theltsase BR e helo 20 shEFEF WhRRSINGS WAl I8 désefibediiigreatep ©T
detail 1hereinaftesnin canjenctiopanithhfigures 104pL 3. rRefesiing alkate 9.
fi . 4, it b at nozzle y 4 which ig.
cgli%%?iggﬁg\%'ralltgggexc%egpgt%gr%ns Ii%g{h(:-%r(é)le %ﬁv%‘él%%v%ﬁl blenexéair;g\elci1 gle

|alterS AR itsUppérFatthe B22@ 1 CompPfisés aSsteaminkevefl 21 i the
whichne Sleevid 22 of aatasdpterh23 (visiblegn figutes, 40 andild) forerall
ag@l%@g to the pipe of a steam generator, for example that of an 30
expresso coffee machine, will be housed. In the example depicted, the

adapter 23 is of the "bayonet" type and collaborates with two cutouts 10
andhevdigrobyes $2akhicl aresdiginetricafiy! opposed apifodaed in the the
URRRY Q%ﬁfpf the apzzle thT&%fmth@rqfoea}@ﬂ!?%ﬂﬁec%% ngé%rl]@ tobend, a
revented from rotating relative to the, capsule..Incorporating the stea
Rt 21 e Do of 1 PR ket porSbio s Bvod argy £1e
suckAFdck of -1 1-the pampedihauid), whith cOBlEiioeetr beeanse of In  this
turbuencednithel aspiratjiontchamber 25 agd thesefore keepsitbe steasy by

inlet pipe qUt of gontact withthe . 1, put could be fixed to the
latter in any other way, such as by clipping. Figure 2
also depicts, 1in dotted 1line, 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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liquid and therefore always perfectly clean. 5 Referring more specifically to
figure 4, it can be seen that the steam inlet well 21 communicates with an
aspiration chamber 25 via a very small diameter restriction 27 allowing
the carrier fluid to be made to 10 passat a sonic speed or at least at a
speed close to the speed of sound. This restriction 27 is a reduction in

Cp}@ﬁ@ Se%lzigﬁb‘é@mh éﬂ%%@n:raﬁé%ﬁepf@%f?a n I&%a{%p'r@ffiause of
chamber 25 require the desired, venturi effect. In an equiv

manngr ]tﬁe steam 15thélarry|ngp Wwelt 21 Ahd (fhe re%s?rlct%%n C%‘c%ﬁjeaqberefore
fofRREISIn atompéRedt intlepefideRt BEtheokdst cTthe oYz tor Béth the
formediwithathe steameGayning pipeywher iite- datter is pushed into the
nozzle. 20 Downstream of the aspiration chamber 25 there is a

constriction 26 of a larger diameter than restriction 27 and which allows

theSFassagB floltrrate oPthe’ Sspitdted lighidTte Bereghitated acdtding t§Sen
thehspeedhEhe aspration chamber2blis itgelf i 2bncammenication with aan

mixing well 29 via the, £opstricien 26,;Als0 gpenjag into e,aspiraliolneter
chamber 25 are an air car glng canal 31 and a canal 33, carryin

pUMPiNg the il corftaingl 1 the” packadihg <30 fAﬂ&Qn&ﬁn g[ﬁeI?ﬁ‘%F to
qwality ofthe drotrrdepentisest namesdusfaetors, particuladyon thd aife to

fl@-,w«iéatgptk@& cay¥ be sgntollechwith verydireeise galibratior; ofy thesaifict i on
dny c%canal 31. Knowm thaththecglameter of 35 this can% is of the

& féw tenths. ofna fimete, it willbe thderstood thatsuch " 1"

célfb?atlélﬁ?Hé-ﬁar*élla%ﬁ}'elfﬁ%ﬁ?%atte}? especiafy sifcefthis nbzgle igesired
designed for mass production, fer exafopledidyent manner, the steam

carrying well 21 and the restriction 27 could be formed
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 1is a
constriction 26 of a larger diameter than restriction
27 and which allows the passage flow rate of the

aspirated 1liquid to be regulated according to the

speed. The aspiration chamber 25 is itself in
communication with a mixing well 29 via the
constriction 26. Also opening 1into the aspiration

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

packaging.

As is 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 1is 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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injection-molding a plastic such as polypropylene (PP), -12- polystyrene or
any other appropriate plastic materials. This is why it is preferable to
provide, at the air intake, a Iarger-diaragt_er orifice 32 allowing the fitting

of means allowing better control over the air 5 flow rate. These are, for
example, a permeable membrane, for example a controlled-porosity
%&W@B?_ﬁ%wﬂi@hé&ﬁf%ﬁ Q&ff tﬂﬁﬁiﬂg% §2§ A ?@%‘@f@ﬁ %%E@_% ials.
type is available for example in the range of products offere ina .
()ﬁagnls? under %%ey traﬁ%e(: 1b%naﬁ1]éelf§6f§x%§)eor the c%ﬁ%éﬁi%oréay Eusgk‘)e atr
uAdérake trade nadmMeGEretedn)eThis membfafiee27a hayaalseWiitltbut the
modifyingdhe-Bodyeafitbe nozzie,imake-it possible 4o tehoose the parpsityair

best syited.tq the pr%%sé‘é% of 3 given stgam generatar, It will alsg pey,q o1

noted that the 15 larger diameter of the orifice 32 alfows'it to be blocke

ofFYBRFEASTlY if fi no2A8T® tebetised Midtdor prodeeitySdrr mdIsiBRr ane
batsimplyifohheating axdquidv2Q Fighee Dalsbishiowsihatihenkquidane of
carrying Gapnal 33; is formed inside the,body 4.qfthe nozzle dy the feedie ¢

orifices 34a, 34b, 34c bein% situated in the example illustrated at the base

1R OPtHE G2 2I8 8T fhteRded T bé Paced commdHicition With the™ 29
insiecof Biedo 28 Packagingecontaimiag theskiquid WHeA the deice isha theade

puRRng eerfigusaton. Inthescage ehadozzle dgsigngd tobesfifted g anout
closed packaging (see figures d 2), the vertical 30 exterior part.of the
iicoid et MR i gl S e e S g S R

capsutefo beeqlrdlized WitentRé fiquid EbRhined in-the patRagingsis °f 2
pdmped. The-lowerpar 36tefithis groove13b is ltherefere designed tabe the

'nf§¥@@Pn"é§5Mé¥®}ﬂ“%f the orifice 32 allows it to be
blocked off very easily if the nozzle 1is 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 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 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 Dbe in 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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35 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 threqq 0 allowing the -13- joining

element 13 to be fitted, an example of which joining element is described
hereinafter with reference to figures 6 to 8. 5 The joining element 13

cofpprises;a hady,4@ having, & itsbase, - tangeA2 andaabits other endsi cn
a dome 44. The dome 44 isdconnec(;ﬁeeddto tggeblodg 4t0 b a. ns%riec ié)nence
48R ductas oerné%létinglfthe heafec and}E)r emtﬂ&ﬁe& iquia is formed-
thrudh therssdyP4@ 20&under the constriction 46 (figure 8). The body 40
comprises, near its base, an external screw thread 41 allowing the joining

element 13 1q pe sgrewed entq the. garresponding serew thsza%QP%'!e at

nozzle I To make this screwing easier, the flange 42 comprises two

opérating Pdrtes4 3. bt tSs dBviBlsly pdssibleSto®EbRcei7é of otheftome 44 -
sarewingdwmeans, 4dcluding meanseaftaedamperpradfdypendtimay #ideedy a

be. desirablefor hygigne rgasgps.for ignotto,be possible,for thenozzlgreq
1lto bz removed and re-used after first use. The 20 tamp?p:ﬁ;/oof nature

may i GGeritBiy Bé obtiined B tovitding BtHE mEAS ffdwing the Y 40
assetaly ofltise rozzkLT antdihe joiding elément €3 8fbr exahple bydy 40
clipping: Feally, it willbe seendhatthe giamsteeof, the base-of the.deme 41

44 is very slightly smaller than 25 the inside diameter of the mixing well 2
R R enting e I 0 “Pne
mpang Ve 2o and thedvase dfthe aemeX4ob improveCtielfothy naturéake

and inspariculay to jomegenize, thet peepafationy@nd4o limibtherisieefl two
S@@%@%%E%b— holes 43, but it is obviously possible 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 be obtained by
providing other means allowing the assembly of the
nozzle 1 and the Jjoining element 13, for example Dby
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 just 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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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 just been de§(ir'b_ed, when fitted to the capsule 5,
35 closed by the seal 7, as depicted infigures 1 and 2 will be described
hereinafter. These figures show that that the capsule 5 comprises a

certain pumper of £ibs; 1s9Mmeskbg 6a essentially serving to reinforce the
capsule 5, and other ribs 6b being designed to guide -14- the fins 19 of

the nozzle |. Figure 10 shows the nozzle-capsule assembly prior to
opériig Sthabis B eaPwHerthe ©FMeAtsCEItAE 15 cap3aRS e ot #irPr  to
capanmicationtih the Kquidcarsdng canak39.dndhisdigurethe  of  the
nazzle-gapsule assembly is provided withy the adapter %%&Hm%zﬁ%”gﬁquid
bayonet device allowing the attachment via the opening 24 of the

coecting $leed@ 22 to' the wéll 24Vi§ which 18 the-Steam HFAves rPthet 1 e
nezziehblhe ring Ibrofthdséalwi isttrapped heemetioally betweenrtheing a

”%%%%&”%Q%i@@'”g elementl3; and theendwall ofthe hollaw shaft s 4
9 is bonded or welded 15 hermetically by the sealing ring 17 of the seal 7,
ot ThecfiRY 26 1t RalSd PoXeibi o dhticiiad fot Ihé find 15 (875
bé&heeldedan the base $4 of théraorde 21er dlternatively 20 to the flange

42 of the joining element 13. In this position, the liquid is completely

isglated from the _external surroundings,.the.liquid supply orifices 34a, b,
c ?#geurerg)n%d %Fresu%fpr)}y %rlﬁce 36 %r jquilszi.ng.]fﬁeg %rgeogsui%g gﬁ?ﬁ%ﬁ dlly
abGe'rRYINg T 25 erhtetidally Weldedto HelsedlT. mihegréferreéd and

empedisrent ﬂgptcteﬁinﬁhg@rmb@,%aam he seen that thedergth of thee1ded
h%g¥%3@§%§ﬂ§§ucg§haEﬁgeS%@aling ring 17 of the seal 7

surrounding 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 joining element 13. In this
position, the liquid is 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 visible in the
section) in communication with the liquid contained in
the capsule and on the other hand places the Dbottom
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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7 has a convex shape prior to opening. 30 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 $ al 7 then adopts a concave
shape. This then on the one hand places the feed orifices 34a (34b and
34c not visible in the 35 section) in communication with the liquid

C@H@H\@Qdﬁ th%ﬁép%&%%d op thergtberhangdiplaces the Q%F@I&e%ftby a
36 of the %romé% 35i ngmémlc tl%r}lwnh the ext rnahalr Ato el ualize

shou comin
the pressure inside Sthe"' @ cap Ssule" S can Se seenin igure f§ g

opért O15C poSitien, tHéttl*avéI of heho 2T ilimited Byre sh@&lh‘ew 2@haft
sityateghatdhe-base-at-theqozzle cemiy into tostachwith @ loweredge an

9%9&@%‘95@‘?) S‘E}{‘a? this pLgveting fhe seal / from peing torn By an,

5 excessively s movement In this configuration, the " liquid contained

mjthglb]a%kafg‘?ﬁ&?@ﬁ@t IlhBIe’iBefloRPfFéélﬁﬁ%eﬁlq&a C‘Eﬁ%ngl&él}?il%3to
be&dause fof ctheypressuré diffetentiad these is/Betweenrthé aspiraiarause of

chapmber 2p.and the surfgcerafbg ligdid in 19 dhe packaging,aheen  the

pressure In the packag8 %5 naturally being lower than the gressure in the
pASERYTTY S At the iR OF ofeniAg THE iquid EARTSt theretdre flohiitesly 1
otiref the pakkaging 5 throughi¢he eanals3gd. <Thelsystéinss thereforeing S

clean., 1% In this openposition, the ardyal:of apressugized sarder fluid, foFne
example steam,in the |ratcon cha@ber 25 3 Creates.a deqressmn in ghreno ‘
cgrrylng tanal (?3 wth|§1 IS in communication with the inside o(iﬂfhe 2
PASKRIERE S Candllif the P EdiryirPéanal 31t 86 tHat the dignid contaireaush
indhe pagkagingS.ispunpsdsbya venturicafteettbe pressure in the
aspiration chamber
In this open position, the arrival of a pressurized
carrier fluid, for example steam, 1in the aspiration
chamber 25 creates a depression in the carrying canal
33, which i1s 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 liquid in
the packaging 5. The ligquid is therefore ejected into
the mixing well 29 wvia the constriction 26 and 1is
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 1t 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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thus dropping below the pressure above the liquid in the packaging S.
The liquid is therefore ejected into 25 the mixing well 29 via 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

emptigs @E@@éod'hgu@lht@U%Q%@@@Qrﬁj‘dﬁn%reé%ﬁ;@ﬁ %%SSH&WHHinthe
thfipack ging remains §t g ehighierg t_r%%ne the dePr% lon created

ressure
in"order fo ensute The con r%% éTeff‘le pumping ancaaﬁ%ven the

packaging 5 from collapsing inward. When the carrier fluid ceases to
amrivguthes35 aspiration eharaberi 2y then refurdsria a pigissdranstightlyvt  a
higher than the pressure, of the Jiquiid in the packaging 2 which ensures ; .y,
th%t tr%erlli%aid in the canal_ 33 is ret%dine without the possi_bﬁity of it flowingl;C

tc® &6 lisitle TS Smaft-ambtnt bR9acuuRSSToRHEE in Hhe - 6 AEEFT LoD
speacenof theepackagngciis enoughrtesetdiatike liquid atsawentrollecerical
leveldp,the canal 33. Figures 14 to 16 depict a second embodiment of a 5
pumping device according to the invention, in which elements identical to
those described in conjunction with the previous figures have the same
némericallreferencesh 16 Aseordinng tenthissetend enmbodinmerizthe 2 may

nezzleZ-may-be progduceddn o-parts=f), 52 thatgan-beditted Haside; + ted
one arilgteher, for examgl

by clipping (not depicted). It comprises.a first,
nallow- Buter, Body 50, ThG bhd wall'51 of Which has. pasei (not

/ e ehd wall'51 gtxw assing through it,
15 ¢ pezllrize fcarfierfbids@rying Adéts1 andthé OHir catBmg ducPody
3F whentkotheisto he produced £ Then Detter weadl, 49fubenhgomprisasyas it,

before, ap.al camying canal 32 forequalizing fHe PIesSUE I e g the
air carrying duct 31 when froth is to be produced. The
outer wall 49 further comprises, as before, an air
carrying canal 35 for equalizing the pressure 1in 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 it. When the
second body 52 is fitted inside the first body 50, the
constriction canal 26 communicates with the aspiration
chamber 25 which 1is 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 1its 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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packaging when the liquid is being pumped. 20 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 ;_9 The end wall 56 has a
constriction canal 26 passing through it. When the 25 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
ot Doy &7 EomohEgs a SForoBbe LhhREsing o basd Sk £0%

thelasphetiom ahahiser P5to $érm’ BgaiRshésvall ot the G\dter Isodyl Bp, Pe
thercanat 33 caying shenkiguid that isdedoe pusnpeel. As inthessegondimple
ery}l‘i)g%ig]ent, the base 53 of the inner body 52, and possibly that of the
outer body 50, 35 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 aring 17
sundundirg-thedringrtdnthis t second embotimentf tawill beseén tixet one

thenazzle ne Hangerhas;fins, st a auide flange, 38414 #NiS, a grating
embodiment has the advan,tage of allowing for simpler manufacture of the

nozZzIWhidh cah eblify 56 prodicel asiitoihoifed tdmponentdigpen+2ed
redatively simplel B shape t Thisseeoad embodinseht alBbaliffersafromothenay,
firgt predn.that the ejectionfusti48 iselosesoffhy-agrating 59 allewingate
thgo%'e%ted re%arraggn o b§ oemcj%elniz%clr %O gpdtigs qusaelit therefore
impro@e&. e grating may, aepgn Ingon the embodimen , be formed of

a separate component or as an integral part of the seal. Figures 17 and

18 tepict a variand ofithe predeus ctb embeadiment whicl differs fremdheous

p%mg%§fﬂg%@tm%ﬁch differs from the previous one in that
the homogenizing means are formed of a dome 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 liquid
carrying or pumping passage 33, and figure 18 depicts
the same device 1in 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 joining 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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the homogenizing means are formed of a dome 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 mare or less in the same way as the
20 joining element 13 described in figurés 6 to 8. In this case, the grating
59 may also be present. Figure 17 depicts the device in a closed position

ine@nk%@mﬁgﬁk%f oge §@§ti%_baa§§m7%9@q@ thﬁn”qw%t%_t@?e_! Ying9k-at ion
pum p&%asssagoef%, a}n}qeflgure 18 dle%ct%he same device |nct£1e pen

posifion, in‘a crosSs section takélr?gtzrlg t angles fo the fir(s:t(?rflslgur% T

depiERuIn perspestivewith cut Bway,la 330 third-embedingeht ofaside  the
puBpingideviceaecordingria the riaverdiondn wichi in whieh the.nezzledans
pasaes rough Jne,gad wall of An.apep dold copLaiRer 60,y the form of

owl, possibly comprising a graduated scale 61 so that the amount of
liquid poured out can be measured 35 or, conversely, so that the amount

offliquideconsumed cambedeiermiedbAsipefore, thiesnozzlez3 may e the

fixed. by, ioining element 13. It may alspdmore, simply be; countersunk- 1,1y
and bonded into a hole made in the end.wall of the bowl 60. This

eMBREM&H Hiffsrs Horm tHE 8- BmBSdifents descrbed Sreviously in

that the aspiration orifices of the nozzle 3 are constantly in
carmmupisationwith thesliquidcontaineddaside the container ang ihthal o
the container is open which n}eang.S tha% the gressurf?.e%uaclizin ductis .
cQve an means @) lre 1lncalr onnec on
oritied. For etonomic reasons, the Eogy of the nozzie, of the elements o
WRRRERMAE? is prETerdsiy: tiantifacturéd by ihpactichaiorlifg a thermal
plasticiukd:-The termnaneldadrin thisdeseription islintendeddo covenany or

'ngﬁgéP£9@?@@%9ndgﬁﬁ%ﬁ%ﬂﬂgcﬁBBnding, or a combination of

these means.

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 1in 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 1is particularly well suited to the pumping
of a food 1ligquid such as milk or a milk-based

concentrate, from said packaging.

It should be understood that wvarious changes and
modifications to the presently preferred embodiments
described herein will be apparent to those skilled in
the art. Such changes and modifications can be made
without departing from the spirit and scope of the

present subject matter and without diminishing its



between two components such as, for example, thermal conduction,
induction, photon or ultrasound welding or 15 alternatively adhesive
bonding, or a combination of these means. The term "liquid" in this
description is intended in the broadest§énse to mean any phase or
combination of 20 phases of incompressible or almost-incompressible
fluitis SBRfpisiHy SolitdAEGsions of Aot RANAG the ‘Capabfity-ofteiry <
pumped d¢isrougitductsi Witleut departibg fromvhe stopeyof thespresentnded
25.inyention, 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. 30 The
device is particularly well suited to the pumping of a food liquid such as
milk or a milk-based concentrate, from said packaging. It should be
understood that various changes and 35 modifications to the presently
preferred embodiments described herein will be apparent to those skilled
in the art. Such changes and modifications can be made without
departing from the spirit and scope of the present subject matter and
without diminishing its -18a- intended advantages. It is therefore intended
that such changes and modifications be covered by the appended
claims. 19 CLAIMS I. A device for pumping a liquid from a packaging so
as to dispense it in heated, frothed or emulsified 5 form, comprising an
aspiration subassembly of a venturi type, connectable to a pipe of a
pressurized-carrier fluid generator, said subassembly comprising a body

(4)
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comprising a carrier fluid carrying duct (21, 27) opening into an aspiration
chamber (25), and at least 10 one aspiration canal (33) for aspirating the
liquid contained in the packaging (5), wherein the aspiration
subassembly comprises a nozzle (1, 2, 3) and fixing and opening means
(13, 15, 30) designed to connect the nazzle (1, 2, 3) with the packaging
(5) and place the 15 aspiration canal (33) in contact with the liquid inside
the packaging (1, 2, 3). 2. The devieg asglaimed in claim 1, wherein the
fixing and opening means (13, 30) are capable of 20 securing the nozzle
(1, 2) to a seal (7) of the packaging (5), and the nozzle (1, 2) is moveable
relative to tH€ pacRaging (5 WeRvaen a positivhdh WHieh thepaekagingd so
(R ds ctasedibythenseal (V) antha pesitieniin whichthedjpackagiBg(S)sisf ied
open and aspiratian.c is placed. i nication with._the _ .
G D) contanes Lo bakagion 5 5. ThA oo A caime e o
cﬂéﬁfﬁ’?q whéreitthe® ixifig &Rd GpeRinginedhs L3 PIG) B sbzedcarrier
canstrutterk 3Orarcbarrangedias tdoplasethd aspiratienicanal (33) ody  (4)
copnicarion with the,liquid contajngdin the, packaging, () without the 5 )
flow of the liquid to the outside. 35 4. The device as claimed in claim 3
whERH e fiRihG aRfl ofERing Meas (13236,5) Are tapabisior - 1east
opersingss portionicfthewweld {15) Betwedrthe senli(7) tamdthe remalning 1d
D%féiﬂe_é %M&fﬁ I{l&@k@%ﬂég @gﬁ@g@ nlBhe(( QBSViCQEﬁ% E@ifﬁe{% i{bda;JQerat ion
wherein the fixing and opening means (13, 30, comprise inin
R (L et Bt G mbing e oszia s () 13 e Gkbl {77 B 5Hng™
deES 48 ElafmRl it claih 5, whareithe designed to connect the
nozzle (1, 2, 3) with the packaging (5) and place the
aspiration canal (33) in contact with the liquid inside

the packaging (1, 2, 3).

2. The device as claimed in claim 1, wherein the
fixing and opening means (13, 30) are capable of
securing the nozzle (1, 2) to a seal (7) of the
packaging (5), and the nozzle (1, 2) is moveable

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, wherein the
fixing and opening means (13, 30) are so constructed
and arranged as to place the aspiration canal (33) in
communication with the liquid contained in the
packaging (5) without the flow of the 1liquid to the

outside.

4. The device as claimed in claim 3, wherein the
fixing and opening means (13, 30, 25) are capable of
opening a portion of the weld (15) between the seal (7)

and the remaining portions of the packaging (5).
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nozzle is housed in the hollow shaft formed at right angles to the plane of
the seal of the packaging, one 10 end of the hollow shaft being connected
to the seal by a second welded seal. 7. The device as claimed in claim 2,
wherein the fixing and opening means (13, 15, 30) form a welded 15 seal
between the seal (7) and the base (14) of the nozzle (1). 8. The device as
claimed in claim 2, wherein the aspiration chamber (25) is located
downstream of a 20 restriction and is connected by a constriction (26) to

a mixingwiell (29).1n communicafion with the outsile yia,an ejection dct.. .,
(48). 25 9. Thedelice as Eiaimedin'claim 1, comprising @ air carrying
cénial {31) opelfing A6 tHE Aspifatishs chamber (29). 102The devigerdse @
claied Huclaimethanherginhe a3 carrywry canah é3k)iGagryingaairiezz1e
thgla)s irgltigpl ect}'aé Qer((;ﬁ). comprises an inlet orifice (32) having a cross
section larger than the remainder of said canal (31), said orifice (32)

being closed off by a permeable membrane (32a) allowing the air flow

rate to beh35 coatrotled. 2k, The deviee ag olaimediin claim lyindresein thehe

liquid sypply canal (33)extends Retween the base,@4) 21.0fdhe nezzle; on
(1, 2, 3) and the aspiration chamber (25). 5 12. The device as claimed in

clA 15 EormBrishiy a SodtkagiRG (3) ahd'if Hhat Shid dividas ispoddble e
withtheopackaginge 130/ debicétfolpumpinganlicpsid fdnta cohtainee{8) by
1Q seasdadispensedt kdheated, frothed or emulsified form, comprising
an aspiration subassembly comprising a
7. The device as claimed in claim 2, wherein the
fixing and opening means (13, 15, 30) form a welded
seal between the seal (7) and the base (14) of the

nozzle (1).

8. The device as claimed in claim 2, wherein the
aspiration chamber (25) is located downstream of a
restriction and is connected by a constriction (26) to
a mixing well (29) in communication with the outside

via an ejection duct (48).

9. The device as claimed in claim 1, comprising an
air carrying canal (31) opening into the aspiration
chamber (25).

10. The device as claimed in claim 9, wherein 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 a permeable

membrane (32a) allowing the air flow rate to be
controlled.
11. The device as claimed in claim 1, wherein the

liquid supply canal (33) extends between the base (14)
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nozzle (1) of the venturi type connectable to a pipe of a
pressurized-carrier fluid generator, said subassembly comprising a body
(4) comprising a carrier fluid 15 carrying duct (21, 27) opening into an
aspiration chamber (25) , and at least one aspiration canal (33) for
aspirating a liquid contained in the cortainer (5) and opening into said
container (5)a liquid supply canal (33) being formed in an actual body (4)

ofthe 20 80zzle,(1) between ifs base (14) and-the aspifation: chamlelamper
(2?2[,523nd in that the ejection duct (48) passes through an end wall of the
containéer (5), forming a seal against the liquid contained in said container
(5), and wherein the nozzle is housed in a hollow shaft 25 that extends

from a top of the container to the bottom end wall of the container. 14.

The device as glaimed in_clai rein the ation ¢ r.(25) is
c&r?n'ecte %y ég ?gﬁgst%ctigr% %%%%ﬁ%ga rﬁ&iné?vge‘?lﬁ(wg'in %%%B%l l%é @

cHRRTACON With thetbltside vid'an ejéétich ddev@es sithiated stgosable
base {14 hef the ddodyi(dyof said nozzle (1). 15. The device as claimed in
claim 13, wherein the 35 nozzle is made of a body made in two parts (50,
52)_consisting in a first, outer, body (50), through which the carrier fluid
cariying dueF(21C 97y 8hd HERIF CarRing Gid (3 1) $45s> afid o Winen ()
theee isditted 22 itereesecondtinmer, bedy €52) tHroaghevhichrthereulsified
I?25 f - d ;@qtm@%&?orgﬁ%@%mﬂi’%@saé%muéqtiph |'% %%ring -
orme tween said first and .second bodies , the liquid,

A St a1 (3515 Eing Gt beniBen e el SR LB st andiPe f
seconEicbedies 2 E6l T devite s \ldimed s ERIATLS, e/ Prisingas sembly
dowed44sformedat thebase (B8) of theninesbady a carrier fluid

carrying duct (21, 27) opening into an aspiration
chamber (25), and at 1least one aspiration canal (33)
for aspirating a liquid contained in the container (5)
and opening into said container (5)a ligquid supply
canal (33) being formed in an actual body (4) of the
nozzle (1) Dbetween 1its base (14) and the aspiration
chamber (25), and in that the ejection duct (48) passes
through an end wall of the container (5), forming a
seal against the 1liquid contained in said container
(5), and wherein the nozzle is housed in a hollow shaft
that extends from a top of the container to the bottom

end wall of the container.

14. The device as claimed in claim 13, wherein the
aspiration chamber (25) is connected by a constriction
(26) to a mixing well (29) in communication with the
outside wvia an ejection duct (48) situated at a base
(14) of the body (4) of said nozzle (1).

15. The device as claimed in claim 13, wherein 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 is fitted
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10 (52). 17. A device for pumping a liquid from a packaging so as to
dispense it in heated, frothed or emulsified 15 form, comprising an
aspiration subassembly of a venturi type, connectable to a pipe of a
pressurized-carrier fluid generator, said subassembly comprising a body
comprising a carrier fluid carrying ductogpening into an aspiration
chamber, and at least one aspiration 20 canal for aspirating the liquid

ceryained indhenpackaging wherglythe aspisatiansuhagsembly ch  there
comprises a nozzle and f.ixijgg and ogzeg;ng means desi{gged to co rﬁ:ct h

theozzie with thceof)lés’c %lg?ng and place'the cé?ﬁ?r%%ﬁ canarin contatt ©
wREBHE figdidinsidentiec2s packagingrwhereirthedixing smtcopéningt and
meansade wapable of securii themozzleiteaiseat of thei packagirg, (33)

and the n ism le relative to the_ packaging, between Sit
e e P e e A A s om i Wi thezon
36 pacRaging is open and the aspiration canal is placed in communication

with the liquid contained in said packaging, the fixing and opening means

forming anwelded seal between the,seal between the seal and the basg, 5

of the nozzle, wherein the welded seal delimits an 35 gpening in the seal,
afid e eféctibn HOEMEIn LomMURicRitITwittPsdid Speniry; 18R P04y

deviée as claimed in claim 17, comprising a 23 grating forming means of

homogenizing the ejected product that extends across said opening. 19.

A device for pumping a liquid from a packaging so 5 as to dispense it in

heated, frothed or emulsified form, comprising an aspiration subassembly

ofld venturidpé ceorfreetabid il Pipe of Bopredsurizel-caridchigiging so

generator, saidpubassembly aemprsingaibodyrothed or emulsified
form, comprising an aspiration subassembly of a wventuri
type, connectable to a pipe of a pressurized-carrier
fluid generator, said subassembly comprising a Dbody
comprising a carrier fluid carrying duct opening into
an aspiration chamber, and at least one aspiration
canal for aspirating the 1liquid contained in the
packaging, wherein the aspiration subassembly comprises
a nozzle and fixing and opening means designed to
connect the nozzle with the packaging and place the
aspiration canal in contact with the liquid inside the
packaging, wherein the fixing and opening means are
capable of securing the nozzle to a seal of the
packaging, and the nozzle is moveable relative to the
packaging between a position in which the packaging is
closed by the seal and a position in which the
packaging is open and the aspiration canal is placed in
communication with the liquid <contained in said
packaging, the fixing and opening means forming a
welded seal between the seal between the seal and the
base of the nozzle, wherein the welded seal delimits an
opening 1in the seal, and the ejection duct is in

communication with said opening.

18. The device as claimed in claim 17, comprising a
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comprising a carrier fluid carrying duct opening into 10 an aspiration
chamber, and at least one aspiration canal for aspirating the liquid
contained in the packaging, wherein the aspiration subassembly
comprises a nozzle and fixing and opening means designed to connect
the nozzle with the packaging and placesthe 15 aspiration canal in contact
with the liquid inside the packaging, wherein the fixing and opening

means ake capable; ofsecurng the pezzle tnapert ofithe packagingjected
and tt}f n%zzcl%is movgabl relative to the .pé\ckaginjg between a position
ro. at exten 1 n

infwhich The packaging is Scﬁ)%]éasosy the sealand a go'sition in which the
packaging is open and the aspiration canal is placed in communication

with the iquié containesirinisaith pagkaging, yvhereindbe fixing@adaging so
ORENING NEQAN3 ZQ[URrse a Jo'l'}{”gh?é%@%at, Ca%%%'@h"%&‘)”&?c“%ﬁ% 2Pied
nozzle to the se%, wherein the nozzle is housed in a hollow shaft formed

atfﬁijlﬁ‘ﬁ 'an@%?;ﬁjé]tﬁérb%n%nof%ﬁ@%&q B‘F)Thesﬁé)dé@?rﬁ‘&?%ﬁe%daof‘fﬁéltur i
haligve shatio heingteconhected todhecsgad by @ second aetded seal-carrier

wherein the pazzlgfurther comprises; Retwesn its body,30 and the hollow, 4,
shaft, a canal allowing air to be introduced into the packaging via an

OfffiiPdc 819 eGuaiizbthé prebSiirein tivd b Bosititsit. 26 Fhe Bvidd t©
ofeclaim 49 wihetein thelotrifibe of ther85 pressute equalizing camabisration

situpted belewrthehollow, shafy whendhe pagkaging ésinanagen in  the
L 2 et s 2pRie A SR
s@bagsendlf of anentlid Xype, comiectapleitéPpipessins designed to
pressudzed-carker rfluid generator, saidsubhasseaypygomprising Baledy t he
5 coprising @ cavigr fluid carrying dUct gReRing iNlo 1 5 iy inside the
packaging, wherein the fixing and opening means are
capable of securing the nozzle to a seal of the
packaging, and the nozzle is moveable relative to the
packaging between a position in which the packaging is
closed by the seal and a position in which the
packaging is open and the aspiration canal is placed in
communication with the liquid <contained in said
packaging, wherein the fixing and opening means
comprise a Jjoining element capable of connecting the
nozzle to the seal, wherein the nozzle is housed in a
hollow shaft formed at right angles to the plane of the
seal of the packaging, one end of the hollow shaft
being connected to the seal by a second welded seal,
wherein the nozzle further comprises, between its body
and the hollow shaft, a canal allowing air to be
introduced into the packaging via an orifice so as to

equalize the pressure in the open position.
20. The device of claim 19, wherein the orifice of the
pressure equalizing canal is situated below the hollow

shaft when the packaging is in an open position.

21. A device for pumping a liquid from a packaging so
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an aspiration chamber, and at least one aspiration canal for aspirating the
liquid contained in the packaging, wherein the aspiration subassembly
comprises a nozzle and fixing and opening means designed to 10
connect the nozzle with the packaging and place the aspiration canal in
contact with the liquid inside the packaging, wherein the fixing and
opening means are capable of securing the nozzle to a seal of the

packaging, én@ﬁéﬁl%zz@ﬂs moveaklgdelativedpdhe 1§ packagiRg1sified
between a gosmon in which the Sack%%n% {Dosegek%&/ tpe se | and a

vent&ri

p%sfor‘i inwhich thie rlgaciaglng IS open Andthe as asplra ﬁ]canal is place
int gBMmuARATIes Withlthe liquidtcoRtanfed Wi said Packeying, afkerearrier

thﬂfixirag agdropening-meansiz cenipsise @jpilyng etementcapable of body

h nQzzI
T Fomed S g e I e Fi iy into
Dgékag?ﬁé”dﬁ%téﬁdlof ﬂ?@ﬁ@ﬁﬁv shaftSbein corfiretted fithe §eat by 1o

seconglwelfled seak25brandiwbereimthe riozzleii$ provided atés upper the
payL with; a plurality of fing coflaborating withJibs s racialing frem thenpr s se s

opening of the hollow shaft to prevent the nozzle from rotatlng relatlve to
the paRadiig @nd fixing and opening means designed to

connect the nozzle with the packaging and place the
aspiration canal in contact with the liquid inside the
packaging, wherein the fixing and opening means are
capable of securing the nozzle to a seal of the
packaging, and the nozzle is moveable relative to the
packaging between a position in which the packaging is
closed by the seal and a position in which the
packaging is open and the aspiration canal is placed in
communication with the liquid <contained in said
packaging, wherein the fixing and opening means
comprise a Jjoining element capable of connecting the
nozzle to the seal, wherein the nozzle is housed in a
hollow shaft formed at right angles to the plane of the
seal of the packaging, one end of the hollow shaft
being connected to the seal by a second welded seal,
and wherein the nozzle 1is provided at its upper part
with a plurality of fins collaborating with ribs
radiating from the opening of the hollow shaft to
prevent the nozzle from rotating relative to the

packaging



