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-1 System and device for preparing and delivering food products from a

mixture made up of a food liquid and a diluent 5 The present invention

relates to a system for preparing and delivering a mixture of a base liquid

and a diluent. More particularly, the invention relates to the preparation

and delivery of drinks, or other liquid food products, by metering a food
1PN A B4 1B z 1B f 1 i HAFeNY 2 LA A Y1 i‘!Q

- CH LI

X 2] 4
applicafionts the-delivery ok drinks, watheortuwithduta froth, ot orcald, fram a
a liquid concentrate and water, hygienically, easily and quickly, even
when the volumes delivered are large. I5 h conventional drinks
dispensers, the drinks are reconstituted from a liquid concentrate or
péWweemr contairediinveseérvoirs rEle liguid toneentrate @n tHeo powdepés ing
tmh%%_f ed&@@&%ﬁ@;&\/it%ﬁ dﬂ%]gggug@ergﬁy 29 h;éé{E&O'(EW @Idf‘s_iéjﬁq a

.dispenser, passin rou ipes, pumps and mixing bowls. Mixing is
SR IR bertalr e b AR e o s Bt ot aieey. ©©
ThéeoRvEitivhal prepafatibnost these Wrinks ddrefoie reguirdshe greatquid
dea of mpirtenance, 25nd gleaaingig ordertiodkeen thasedpars thakarei ng
in, gontactwith he food prodyct constantly clean,and ayojd the fisks of s 4,
contamination and%acterla rowth. The machines also representa
sigRifitaRtIRYEStMERt 6#?%5%5&"(?4% 8perator8 kFinally. theser without

machiries lagk 80 \Lersatdi'rmm_terlf‘rlsomf the chn[@paﬁdrird@qdelhfereﬂte and
even though the cyrrenttfend ista exiend the ghaice 10f hol.Lald, frothy e

or nan-frothy drinks. Systems do exist for delivering fruit juices from a 35
digBOSHIIE of FecyErbie patkadé Efitaining concentrate and

incorporating a pump operated by a dispensing device external to the
pagkageonYeR iSYSeM iSirinks dispensers, the drinks are

reconstituted from a liquid concentrate or powder

contained in reservoirs. The liquid concentrate or the
powder is metered then mixed with a diluent, generally
hot or cold water, inside the dispenser, passing
through pipes, pumps and mixing Dbowls. Mixing 1is
generally performed by a mechanical stirrer contained
within a chamber. The conventional preparation of these
drinks therefore requires a great deal of maintenance
and cleaning in order to keep those parts that are in
contact with the food product constantly clean and
avoid the risks of contamination and bacterial growth.
The machines also represent a significant investment on
the part of the operators. Finally, these machines lack
versatility in terms of the choice of drinks delivered,
even though the current trend is to extend the choice

of hot, cold, frothy or non-frothy drinks.

Systems do exist for delivering fruit Juices from a
disposable or recyclable package containing concentrate
and incorporating a pump operated by a dispensing
device external to the package. Such a system 1is

described, for example, in patent US 5 615 801.
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described, for example, in patent US 5 615 801. - 2 Before that, the pump
formed part of the dispensing machine itself, but in order to alleviate the
disadvantages associated with maintaining and cleaning the pump and
the elements associated with it, the 5 sglution in patent US 5 615 801 is to

incorporate the food liquid pump into the package and control the ,
a@[ﬁfgﬂéﬁ of thsSpumip5y theRrachifg By tomiecting the Bt katieStothe 1ng
maghinerand, mose pasticularly, by iconnectigrthe pomp ta thevhackine.the

The opgraiarneeds 10.msrely o senlage the package and replace dhwith ; 1 o

a new package or different package in order to proceed with dispensing

afSther GRAR. ARY Uednify iStHeRTio fongerteguited Pateht Us %15 the
86D provides am improvementiohistype of packagebyiproviding atls the
Meingau pump which preduces @ coptinuoys flowf caneentraigwvhich tne
spreads out in the m% of a fine filmghro%%h a valve and ajlows mixin "y
with tHe’ adilb%ﬁt, i that Instarice Water! in‘a r%ix%%]cc lanrﬁberybeﬁ)%%zllneg to 9
thehsacRage aZESuch ss6lutivhcddess hewevermpresemasevermllarly, by
disadvaniages; Theamixingdn syuch asysieshisotl aptinised beeauserfeds
the way in which the diluent.and_the concentrate meet, in the mixi

e e e e D e B 2 e
PGP tHe cohcéhtiate BRRE IfRCdl2 ProblémSbFRygidre mayanse i1 th
additipr,thenconcentraite metdring is.restiicted by dhe tdesigniof thehen no

systemeand the ¥iscosity of the,cangentrate. 30 Specifically, hedevieeis 4

not suited to certain thick  concentrates for which it is unable to produce a

find SHRRFSUYh theValvB Bhd B DerfdrmRE kishg. Y addifdn,dord 2
corpectaneteringithe cohcehtrateflovw ¢ate is zeducedtbievavse of fHeow  of

nayre ehihepumpWhiCR spreads out in the form of a fine
film through a wvalve and allows mixing with the
diluent, 1in that instance water, in a mixing chamber

belonging to the package.

Such a solution does, however, present several
disadvantages. The mixing 1in such a system is not
optimised because of the way in which the diluent and
the concentrate meet, in the mixing chamber. In
addition, there are risks that the diluent might rise
back up through the concentrate duct. If it did,
problems of hygiene may arise. In addition, the
concentrate metering is restricted by the design of the
system and the viscosity of the concentrate.
Specifically, the device is not suited to certain thick
concentrates for which it 1is unable to produce a fine
film through the wvalve and thus perform the mixing. In
addition, for correct metering, the concentrate flow
rate is reduced because of the nature of the pump which
has by itself to overcome the significant pressure drop
created Dby the wvalve. It 1is therefore impossible,
within a reasonable space of time of the order of 10 to
40 seconds, to produce large-volume drinks from certain

types of concentrate such as concentrates based on
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35 has by itself to overcome the significant pressure drop created by the
valve. It is therefore impossible, within a reasonable space of time of the
order of 10 to 40 seconds, to produce large-volume drinks from certain
types of concentrate such as concentrates based on - 3 coffee or on
cocoa. A device such as this is also nof designed to produce froth when

pIEPaFifi§ the dritik. FRSWthere IS8 'HeeR t6 produte frofhydrinks bR agot
adelackineffeetra cabe tattecer aflavouredcetieeporadrhiotghacedatedrink .

wigh are pbjained from,liquid t@“ﬁ?@ﬁﬂf@é Wo‘@ﬁﬁ?rd%ﬁ?m‘ér such as a

disadvantage stems from the compliexity of such a system and the large

amodfitof SPacEH oleUifids bedduse of thegrbaf Hambaf of arts Ssudt @
alsystem EShitherefare expemsivenl 0 Siméar devices argldescnityed in 1iquid

pPatsntsH S5 803 923 sanfhUsd 842 603 whighhayethe semestemns from
dlt?%dvanta%els as the df';\tent ahread)é dlscussed d15 Este t US 6 568 565
refa m

s 104 efﬁl device or Eﬁellverlng a drln Cfrom éqconcenlfra%e
comaipedin a>a%p@sé@lebﬁmﬁwtmfcmaun@r.eﬁfe combiper of parts.

comprises aR adapter ontowhichoa meteriag pump, itself disposable, is
force-fitted. A mixing chamber is 20 provided, in which a diluent mixes
with the metered concentrate. The drink is delivered through a non-

dispBediie déifety Rezzi ThedystenPrRtomplidaté®bilkyand 305 9223
expensive fecadse d9g pump; tite mixing chambemnanditheaibzzliecages as

congtituie numergus separaie 25 partswhich are connected by numerous

couplings. Activation of the pump is via a system which is just as
complicated, using a pump operating system equipped with a drive fork.
30 Paterit applicatioh 3VE01/2E292tretatdsto a methidcddndhméviee fdevice

DE@QHCMQ%PQM%WQG whergin £opgenirate, is braught fo a jeiningzane i n
"1an1¥285@§ﬂ¥“” multi-portion container. The container
comprises an adapter onto which a metering pump, itself
disposable, is force-fitted. A mixing chamber is
provided, in which a diluent mixes with the metered
concentrate. The drink 1s delivered through a non-
disposable delivery nozzle. The system is complicated,
bulky and expensive Dbecause the pump, the mixing
chamber and the nozzle constitute numerous separate
parts which are connected by numerous couplings.
Activation of the pump is via a system which is just as
complicated, wusing a pump operating system equipped

with a drive fork.

Patent application WO 01/21292 relates to a method and
device for production of a beverage wherein concentrate
is brought to a joining zone in a mixing chamber; in
which joining zone the concentrate is brought together
with a diluent. Gas 1is supplied to a gas zone in the
mixing chamber through which the mixture of concentrate
and diluent is Dbrought to flow and which is located
downstream relative to the joining zone. First of all,
this solution is not a compact solution for preparing a

liquid food from a concentrate since the device 1is
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which joining zone the concentrate is brought together with a diluent. Gas

is supplied to a gas zone in the 35 mixing chamber through which the
mixture of concentrate and diluent is brought to flow and which is located
downstream relative to the joining zone, First of all, this solution is not a
compact solution for preparing a quuid4food from a concentrate since the
dévige fsl a4 esssoefated to Bjetiztatid pGmpIformetéfifg tietering  the
cangerndiate whichus separate froaptheadeviceritself .t Secandhy, dosingsel £ .

from 2 pgrstaltic pymp,is nof,ageurate epayghtorfeqd liayid 55 not

concentrates of 5 relatively high solid concentration. Dosing is also not

eVEITHOM Gose 16088 dud 1 the hoRTontinBUs perfstaientrates  of
arrangementlthatdelivess pratiuctpalses.r Ihirdiy, tHeodevice issnothso not

packaging ang it (_E%‘QQI be dispesed aﬁa@usecoThec@l%viQ%mp%@ﬁtthﬂaous
cleaned 1f_‘orl],aoil:ée|nagr%ble to be re-us%:j WIt%OLfihy%IenIC rlska. Fourthl

thiére isnota pressurearélg&c o whichis sUficientts plpe{/%nfl fhe rigIL(lXoF es-

thehdiit@hy risihh ehalskvis i the copeentratedinecaritbthersfore; adae tis be
needeshindhe copeentrate linete prevent thatuisk. b Despite thisyalve for
risk rempaing biah that diyent cgn.enterthe aneentrate e, Einaly, fie. .

way airis drawn in the chamber is not optimal due to theyI%(;k of pressure
differericel the siZ&ard thé rélative Podificit BitRe CoHULUE 120 THErEGS 1S
therefote-aaeed far asystesmn that isssimplek, hyfienice compact@nd rising

egonamical and prawdes, selutens 40 all the aforesaid probiems. 25,Ina, 1 e
first aspect, the invention relates to a device for metering a base liquid
and nixifig $his bass MguidCWith e diftdent to Prepsfe BTG58 Produet the + 5% -
dédie® being Eblestobelomnnedteld to arcohtainérigontaininy thie ligeid: can
aRGiter the concentrate line. Finally, the way air is
drawn in the chamber is not optimal due to the lack of
pressure difference, the size and the relative position

of the conduits.

There is therefore a need for a system that is simpler,
hygienic, compact and economical and provides solutions

to all the aforesaid problems.

In a first aspect, the invention relates to a device

for metering a base liquid and mixing this base liquid

with a diluent to prepare a food product,

the device being able to be connected to a container

containing the liquid, and

the device comprising:

- a liquid pump configured to meter a quantity of
liquid through a liquid metering duct,

— a diluent inlet with a diluent duct,

- a mixing chamber for mixing the 1ligquid with the
diluent, wherein:

the diluent duct is positioned relatively to the liquid

metering duct so that the diluent stream intersects the

liquid stream before or at the mixing chamber and

wherein it comprises a means for accelerating the speed
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30 the device comprising: - a liquid pump configured to meter a quantity of
liquid through a liquid metering duct, - a diluent inlet with a diluent duct, - a
mixing chamber for mixing the liquid with the 35 diluent, wherein: the
diiuent duct is positioned relatively to the liquid metering duct so that the
diiuent stream intersects the liquid stream before or at the mixing

cledmbéartt WifsteinSt EGRPridesa nddi foraccelératifig thé8pedd 951d
ofstheddiluentretreamwwherertbe sait-diluenttand ligoid: Streams meetiwithent

respectto the speed of the diiuent at the diluent inlet. 5 Thus, the device

according to the invention provides an improved solution for metering

then correctly mixing a liquid with a diluent. Through the inherent speed

ofl thesdiiugmt add the mestingof the ducts tthe shearing: of theoftvds &me an
thﬁrﬁﬂmaf tQ%i_'&'Bi@d_H ﬂ}%%o mixing ph@mpﬁéaredauof@\ee@dl- Q&@xiq?] a
prlemselyd the.l cwld W|'(1:1IC|i1 arrives a%&g‘ very %owt eed is carrie along v<\é|t ¢
the'diitienit, grlrlvingaat ajﬁlglheer} Spee yat the poin © of intérsection; thisc®  ©

efidsuragesthetentraihnient ofthet iquid, dhus-orcedintosmevemeritcand ng
theis thenlkd craation-of tbulenee inthe mixing-ehamer te formghein  the
mpue, The resultant accelerating,of fhe ydiluent makes I RESSBIR (0, ;4,5 q
create a pressure at the point where the streamg meet W%lgh |stlower ,

thah G eqidl 18 €7 pressurétinthé fitjuitRARY at theT5dhp 20 BURSI THe E1
advantagesuarettywodaldi vthesshear fordesare incseaset, to #ncatrageoint

mixing i} he mixing chamber, and 25 - the-diluent ispreventedfim o ¢ tne
being able to rise back up inside the liquid duct, particularly when the

puthBUisswitchBt off, WRIhCould give risB 0 fifigishe  ahd  thus  the

creation of turbulence in the mixing chamber to form
the mixture. , The resultant accelerating of the
diluent makes it possible to create a pressure at the
point where the streams meet which is lower than or
equal to the pressure in the liquid duct at the pump
outlet.

The advantages are two-fold:

— the shear forces are increased to encourage mixing in
the mixing chamber, and

— the diluent is prevented from being able to rise back
up inside the liquid duct, particularly when the pump
is switched off, which could give rise to hygiene

problems.

According to a preferred embodiment of the invention,
the means for accelerating the speed of the diluent
comprises a venturi means in the form of at least one
restriction situated at the diluent duct before or
where the streams meet. Thus, the restriction makes it
possible to accelerate the flow of diluent when it
meets the liquid, and therefore makes it possible
advantageously to lower the pressure. Such a principle
is simple to implement because it does not involve any

moving parts. The diluent meets the metering liquid at
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problems. 30 According to a preferred embodiment of the invention, the
means for accelerating the speed of the diiuent comprises a venturi

means in the form of at least one restriction situated at the diiuent duct
before or where the streams meet. Thuys, the restriction makes it 35

possible to accelerate the flow of diluent when it meets the liquid, and
therefGteThakiess it pdssible aBP&RtagedtRR l6Werthe Pressies Sueh and
prnciple pissimpleitogmplement becatsefit daes netinyolva @y upoving ide

PRHLS, T,P?ﬁi@&“%@%‘é&sitﬁg meiering liquid at; 6. 2 refatively high speedy o,
producing Shear effects and also Ereventlng the diluent from rising back

up ii¥ide the liduid mBtefing Huct THE Speeti'bf the fluif thelf diGps irf =SS
theemixingichammberowhicheof latger cresseB séction, efcodwagestheyeneous

creatjon of a-hamegeneous, liquidsdilugat mixiure-inside the chamber. The
diiuent duct is preferably directed toward the outlet of the liquid metering
duct or slightly below it 10 to ensure that the diluent and liquid streams
cdllige réelativeponeCaridther. 9n pedsiblemode die ditiast ahdwigaid the
metering-dusats aredirecilyipositionediingintersection. b1 akernativere low it
modes, the two ducts a ositioned to terminate each one separately-in .
1S B e A i LR A i et of P I L ale

AS %lﬁ%iiéf%ﬁé’e, PRE difiEtit deEt corpriseBat fodat %H&%ﬁniﬁﬁ?p&ﬁéﬁent
which, vithythiedrestsiction and 20d¢he inket ¢0 tHe mixingychamber, formsl in

an glignment. 1 ligwid dyet at the pump quilet for the passage of, the  ,rc

liquid is transversal to the said alignment. This configuration affords a

pEACUIBHY EHECHVE vehftr T efte&in WIER thé Bffuert 78 aicpldced more 27
oeless PEdimearhxtongyeatd arsufficiently great plessure ¥edectiorcThen of

pressure reduction is also capable of

As a preference, the diluent duct comprises at least
one terminal portion which, with the restriction and
the inlet to the mixing chamber, forms an alignment.
The liquid duct at the pump outlet for the passage of
the liquid is transversal to the said alignment. This
configuration affords a particularly effective venturi
effect in which the diluent is displaced more or less
linearly to create a sufficiently great ©pressure
reduction. The pressure reduction is also capable of
drawing the liquid through the duct at the pump outlet
when the pump is switched off without the diluent
rising back up inside the said liquid duct. The term
"alignment" is to be understood as meaning that there
are no elbows or sharp bends 1likely to break or
significantly slow the flow of diluent through the

restriction.

According to one ©possible aspect, the device 1is
configured in such a way as to be able to produce a
frothy preparation. The device comprises an air intake
communicating with at least one of the ducts before the

mixing chamber, or in the mixing chamber itself, to
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drawing the liquid through the duct at the pump outlet when the pump is
switched off without the diiuent rising back up inside the said liquid duct.
The term 30 "alignment" is to be understood as meaning that there are no
elbows or sharp bends likely to break oy significantly slow the flow of

diluent through the restriction. 35 According to one possible aspect, the
dEAEE ¥ edAfigured it SGciaiialFas bl BB produde-grrathyion to
prepatationi I he deviceccomprisestareais intaken tcomemunicating withradd in

leastong eEthe;dycts before. the mixing chamber, of iINeJRIXINg penerit

chamber itself, to - 7 carry air into_ the mixture and cause the preparation

to” Trdth. Wca preférente the Hiktakeds pasitigned in®édmarnicalioh™ 2t
withk diset restriction in ofder to.benefit fiomuhd sudtion createdlandecartryink ,

air and froth.at3 jeastsameof therdiuted liquid. for examplera,drink, 7y in
the m'Pldng chamber. The air intake isttlpus sized in Séjrch away.as to c%rry .
thséur%quired V&%%ntﬁf of air into the mleﬁg chamber, hg%?rnm%ly%lﬁ e?tt
used-at thecendiofthe delvenpeperalidr® toxciEanthe chambercr) arged at

expel therefrom at the very enekaf the deliery ncyele alyeamoumnicof eigkbe r

gnd/gr_freo}ght at E%agrstl remain in the ch\gmber.elggneo o%%’ethed%'iivery

intake is pgsﬁtlon relatively toat15 1t:hheedilugrﬁtyduct and the liquid ,
meréririy dtiey forfiee ifir tS%e%ﬁéRéd fitAé AudritSteamBeforddke st111
dituemd stream intersettsmseollides with the liquid stream. For instance,
the air intake can be placed in intersection of the diiuent duct before the
point of 20 collision between the diluent stream and the liquid stream. In

thi'aff&figétneft, alrbubbies arB'sticRed fh BRS diustit Strehfin BébrEthe t°
ditent phiXxesawith thectiquaddT hehpoint iofeotlision thetween thecderdted the
dilyent and liggdd ray beplaged in the miXingLhamRer-cam before the
diluent stream intersects or collides with the liquid
stream. For instance, the air intake can be placed in
intersection of the diluent duct before the point of
collision between the diluent stream and the liquid
stream. In this arrangement, air bubbles are sucked in
the diluent stream before the diluent mixes with the
liquid. The point of collision between the aerated
diluent and liquid may be placed in the mixing chamber
or before the mixing chamber, i.e., at the intersection
of diluent and ligquid ducts. This arrangement solves a
problem of contamination of the air intake. Indeed, one
has noticed that product can enter the air channel when
the air channel is positioned after the intersection in
the mixing chamber. According to the laws of physics,
due to velocity and the pressure difference created,
the diluent does not enter the air channel and
therefore the air channel cannot be cleaned by a flush
cycle of the diluent. As a result, this can cause a
problem of bacteria growth. By having the air intake at
the diluent 1level only, one ensures that product such
as diluted concentrate does not contaminate the air

conduit.



10

15

20

25

30

35

25 or before the mixing chamber, i.e., at the intersection of diiuent and

liquid ducts. This arrangement solves a problem of contamination of the

air intake. Indeed, one has noticed that product can enter the air channel
when the air channel is positioned afteg the intersection in 30 the mixing
chamber. According to the laws of physics, due to velocity and the

predSur@ ditiereReE cregted Nihe dlliént §6&Rofenter thedrarainel N 2
and gherefotenthe aimalannel oanaot be cleaned by aitush gyelecafthearly

dijpent As aresyll thig ¢an cause a,3% problem pf pagteria growth. By, - 5
having the air intake at the diiuentlevel only, one ensures that product

SEEH S ditbtedcoiintate ddes b edrtdmiratetn® hitt Bondiit'e 8

The pump may be any pump capable of transporting a liquid in a wide
[)aﬂgg of yiscesitigs, pagﬂfafllarﬂyipmgeer}j%ameé?og@esmqiﬁef It 'Eéé‘% the
e a gear pump, a peristaltic pump or, alternatively, a piston pump.

mle?evﬁen%%él m&?’ngldnetvlecneéaqucortdfng?t% thceorilr%vre%yﬁ%)re]gls %yenggé) It_]os beOE &
cohitratRUy Meaps If a Spepsing'bade debicetwith WhichtHesmensringgnd
and xmbxngadaviceis dockestinea camplemesiary shamelr hend:seeondhe
device with e@%%éhewfirékd%f'éfé% kngwn as 2, ‘bage statian’' inthe , 45 a
remainder of the description, for greater conciseness and (]:]arlty. hus,

coUsting nicarts: Ate providétPandBanfigtited i siidita Way as totddtect °F
thermetsting and amiixingedeyvicertad thellkaserstation, 45 whichuis itself means

capable, of,prayiding the dilyent supply and he-meang, for da{'é’i”&%thgonnect

Ilq?l]Jid pump. DiSSOCiatlr%% the metering and mixing devices from the
fu

Rfon Bt aRiviRg the Bump ahd Suppisintthe difleft i Hofsthe Station,
esdential advartage that dreinktering avbmixing device 20icarebé supply
intershanged-as afterr gs ngcessaty, forexamgle: mayhe repacedbby at i ng
”?ﬁge%%%S@TgysSﬁ%”QQEQMghdevices from the function of

driving the pump and supplying the diluent affords the
essential advantage that the metering and mixing device
can be interchanged as often as necessary, for example
may be replaced by a new device which is assembled with
a new container. Such replacement makes it possible to
dispense with, or at the very least considerably
reduce, the need for maintenance and cleaning of the
metering and mixing device. That also allows dJgreater
flexibility in the choice of the metering and of the
mixing, by interchanging the metering and mixing
devices while at the same time keeping a common base

station.

In a preferred embodiment, however, the pump is a pump
of the gear type. Such a pump comprises a chamber in
which a series of rotary elements which collaborate in
the manner of gearing is housed. The pump comprises an
inlet passage for letting the 1liquid into the pump
chamber and a ligquid outlet passage connecting the pump
chamber to the ligquid metering duct, the liquid inlet
and outlet passages being more or less in alignment

with the gearing formed by the series of rotary
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a new container. Such replacement makes it possible to dispense with, or
at the very least considerably reduce, the need for maintenance and
cleaning of the 25 metering and mixing device. That also allows greater
flexibility in the choice of the metering and of the mixing, by interchanging
the metering and mixing devices while at the same time keeping a

comATtthase StafiGiRB30RHPpréferred enfbodirfsht, Réw , the pemip-on
isgapuhpe of the geartypeiSuea pump eamprisesrachamberiia, whishter

a sedes of [yfary glements which,collaborale in fhe manperof geanng is, o

housed. The pump comprises an 35 inlet passage for letting the liquid into

th%ﬂgtﬁﬁﬁtchacrﬁﬁé’rtgﬁfc%jhaﬂid it Jp‘évéggge %onﬁ@&tﬁﬁﬁ%léﬁmﬁ imited
clmamberrto e liguidimeteriag dect, thediquidtinley andowtlet passagesthus

being faerearjessp alignmenbavith the gearing farmedwiheseges (?fair S
rotary - 9. elements. A gear pump in the .context of the invention g{%vi e
1 no ad ﬁ 1ts

o) e %men S % . a. 1ﬁ1tatlon in
a more uniform flow of metered liquid, better precision on thé amount of

liguie heeterstranda mares Eomisdct Eonstrhetiem involvinges Felatigsly by  a
limited dinumbefnetmoving pads.dERe rotasy elesaentsarehuscpreferably a
two, Inumoer, %Phou%hoﬁheﬂ%@ber ol pairs 82%'85“@5‘%%5 ”%f‘tg drive
Ilmltat?on in itself. For prererence, an%lrst rotary element is extende by a

cotipoting nisarRiAteRded B be'GonReéted %éﬁ%%%a&nown per
cmg),lingm?ara&asspc%alemwﬁh drbaepnﬁeansdoettamgi@g)tq;miantqasee_ans is
statiogn1AS is knewn per. e, therotary,element comprising the coypling o

means is "usually termed the "master” element while the other rotary
elefieHt ¥s GIGATIy ErmEd tie' slave iement. 13%In che P&ssibie Fi6dE; a

non-return valve is positioned in the liquid metering duct to prevent any
patentidle possible mode, a non-return valve is positioned

in the liquid metering duct to prevent any potential
dripping from the pump at the intersection and in the
mixing chamber. Indeed, although a gear pump provides a
seal function, it is not possible to assure a total
liquid tightness with the pump only during the rest
period of the device, especially, when low viscosity

concentrates are used.

As one of the objects of the invention is to limit any
possible interaction between the product and part of
the machine, the metering and mixing device comprises
its own duct for delivering the flow of food liquid,
thus diluted and mixed, directly downstream of the
mixing chamber into a receptacle. A receptacle is to be
understood as meaning, for example, a glass, a bowl or

a mug or any other receptacle to serve to the consumer.

In a preferred configuration, the metering and mixing
device of the invention is in the form of a cap which
is connected to the container by appropriate connecting
means. Thus, more precisely, the mixing device
comprises two half-shells assembled along a parting

line passing through the suction means and the pump.
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dripping from the pump at the intersection and in the mixing chamber.
Indeed, although a gear pump provides a 20 seal function, it is not
possible to assure a total liquid tightness with the pump only during the
rest period of the device, especially, when low viscosity concentrates are
used. 25 As one of the objects of the invention is to limit any possible

intétactiPsetveeh the productshd paFiof the athife, thé netétthghalf-
anth alixing deviceconprisesviis: owncdust for eleliveringythecflow obfoodmbl y

“%ﬂ‘}’tQ‘%@i'“&%%@”%Elf‘i>f>9edn%rerﬁﬂ¥lg‘?\/£/8§\ s ofthe 3RIMXING, with

chamber into a receptacle. A receptacle is to be understood as meaning,

for BRampleCd Ylass 24 BEWIGE HoMtlg o 4Ry oth&rreteptacle 16 S8RRYDA TS
thewoamsumerndn mipréefeyredeeardiguration, the metering and mixing 35
device of the invention is in the form of a cap which is connected to the

container by, appropriate conneclipg_mepns. Thus. more presiselyy the .,
mixing dévice comprises two half-she S assem]i)’leqaalong a par%ng line
passhig treddls theduiEios theliis daiiithe pampendeThelconstrdctionay
indhe darw of BrcapgMith bva half=shellspffers ghe advantage of requiring
fewer,assembly, barts and alse of being more compact by, comparison

with the known constructions that usually incorporate Sumpmg and
mixiftg fneand OheBr oth&EGFtRe haf<Shells Bt Mterndtively, beist  the
half-shelts; detined py being assembled in this way, passing through their
partipg ling: 10 s the 8g@@per of the pump and its metering duct, - the
suction means comprising at least the restriction, - the diluent duct, - the
mixifig ShAmbEr A 5-P6BYiSiTaily, the air duct, and - preferably also, the
ductdpidelivetihg thefeodiir duct, and

- preferably also, the duct for delivering the food

preparation, for example the drink.

The metering and mixing device, 1in this configuration
as two half-shells is preferably made of plastic, such
as an injected or moulded plastic. The device may thus
be used for a limited number of metering operations

then disposed of or recycled.

In the even more preferred embodiment, the device 1is
associated with a container which, together with the
metering and mixing device, forms a package that may be
disposable or recyclable. The container may be a non-
collapsible or a collapsible member. It may be, for
instance, a bottle, a brick, a pouch, a sachet or the
like. It may be made of plastic, cardboard, paper,
aluminium or a mixture and/or laminate of these
materials. The container and the device may be
connected by permanent or detachable means. Permanent
means may be designed to be sealing, welding, bonding,
non-reversible clipping means, etc means. Detachable
means may mean an assembly formed of a threaded portion
or equivalent complementary mechanical engagement means

on the cap forming the metering device which
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preparation, for example the drink. The metering and mixing device, in this
configuration 20 as two half-shells is preferably made of plastic, such as
an injected or moulded plastic. The device may thus be used for a limited
number of metering operations then di posed of or recycled. 25 In the
even more preferred embodiment, the device is associated with a

cotain@PWHIGH: Sogéther with e eretefingPaid AfiXingdevice T ForffeR tary

packagerthatmayrbes chisposablecorrecyelableg The contaiher may beiamer .
non- collapsible or a collapsible member. It may be, for 30 instance, a

bottle, a brick, a pouch, a sachet or the like. It maébe made of plastic,

cardbodrd FFapetd aftitnidhh o miktire GRd/drfafinkte 6f thesgrle and
materigis. Te contadrierseind theedeVies enaysbe téanmectéw by pematanent he

or-defachableaeans. Permapeni3s meapsdnay-he designedde bene same
sealiorf%, we ding,tbond:lLrp, notnr{reversiblf_cli plcng (rjgeans, tc means. 11
Détachabfé feans rﬁlay mean an acgsuepmﬁi} ormed’6f 4 threaded 88&%% Y
oPegvaledit complementatty piechanical @hgagemeritieas oh thetedpt on
formingl the sreterng device-whichenldh €olgboraies witha theeaded Thus,
portion or. complementary. mechanical engagement means belonging to

e Sontiear Tha metaig and Thicrg deria i e ool and 5 Hick Y
WAy Againdt the baBR tatitfiV FBF fiat the tedudlifig Hdahs ot theé Bedidg 1 N9
preferablydieconithe samev side, so asto atbwdhe caupling tobeamade by is

mapually. plygging.into a docking panelof the Qﬁse%%ti%ﬂts%'f panel of

comprising complementary coupling means. Thus, 10 the user can easily
pértsint theSdotkitiy GperatiGn Dy Sk in's Sitiple nidVentéitiby aRing=ans
heldof theomixinig candeneterinpdevices onlghichthe contaidenise, in at
preferably @Q@nt(’{@i ?@Q@i@h'n&%éga'@B @cﬂﬁf@!}@_fs the base stationn  or
More soecifically, the goupling means 15,2130 QMRS eSOl e et ary
translationdl guidance, in a
guide means on the docking panel of the base station.
Obviously, other docking methods are possible which
combine several directions of plugging-in, such as a
translational direction and a rotational direction, or
in several directions combined along/about various axes

of translation and/or of rotation.

The metering and mixing device according to the
invention may also comprise a code that can be read by
a reader associated with the Dbase station. The code
comprises information referring to the identity and/or
the nature of the ©product and/or to parameters
concerned with the activation of the diluent supply
and/or liquid pump drive means. The code may, for
example, be used to manage the flow rate of the liquid
pump and/or of the diluent pump, contained in the base
station, so as to control the 1ligquid:diluent ratio.
Other uses of the code are possible, such as checking
the authenticity of the product contained in the
container or alternatively adjusting the means to alter

the temperature of the diluent.
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least one direction that encourages plugging-in or docking, of the
metering device with complementary guide means on the docking panel
of the base station. Obviously, other docking methods are possible which
20 combine several directions of pIu_gglng-i_n, such as a translational
direction and a rotational direction, or n several directions combined

aldAGRIDBLE VariCusPRRIS BF trafsl&ficn ahdr bR HRANIGIP 25 FHetes to a
meteringyandfaixing «leyvicenaccardingdo the nventionmay alsbicomptiseid

agodg thatcan he read by, ,a reader assaciated with, the base statian, The
code comprises information referring to the identity and/or the nature of
the PGBt &IRAGr (o paranstérssb coiderfed Withthe acfivatishdfthe
dituemt sapplygandidr figeidrpunie diive nieanst Thercpde may, for
exargple; bgdisedtq raanage the flow rate of the liquid pump and/or of
the diiuent Btuglp, contg'ﬁned in the base station, so as fo cor%tr%I the .
quui&:dl uentratib. 3% otfiér USes of the cods a?@%%s%i%?]e,%uc ast e
checking ke agithettieip of thefprodutt édntainetlia thé icoaineprpe  the
alteraatively agdjusting the means to alter the temperature of the diiuent. -

12 According to another aspect, the invention relates t package.for
e e o ero e ol and
prodBtE Lt pfisiigca ntditi-Bose E6ntaineF tformd féskpyeldf IigtiRly 15'ang

metermg and mix'mg de\ti_p@ _lzpmmis_iin_g.th@ dilmeahislletf_e_a quiﬁdpﬁ:mp farhe
metering the quantity Qfliguid. » g,mixing, charmber forypixingthe ligid e 5 g

and the_diluent, 10 - coupling means configured to connect the metering

and Txind"dévits to ADaseSstatich Bspable of providing e difient® ~ the

supplypahdihemeans for driving the concentrate pump, characterized in
that the metering

In effect, there is not, in the prior art, any package
that affords both the advantages of hygiene associated
with the use of a metering pump incorporated into the
package, and the advantages stemming from a simple and
inexpensive structure suited to wuse over a limited
period of time or that can be recycled. Hence, the
invention satisfies these combined objectives by
causing the metering device, ordinarily complicated and
made up of several elements assembled by couplings,
thus to adopt the form of a cap associated with the

container as a closure.

More specifically, the cap comprises two half-shells
assembled with one another along a substantially
longitudinal parting line and configured to delimit at
least the contours of the chamber of the pump and the
mixing chamber. In other words, the two parts are
assembled longitudinally along a parting line running
in the direction in which the fluids are transported,
in particular in the direction in which the liquid and
the mixture consisting of the liquid and the diluent
are transported. By contrast, the prior art usually

consists in providing several ducts and couplings
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and mixing device forms a cap connected to the 15 container. In effect,
there is not, in the prior art, any package that affords both the advantages

of hygiene associated with the use of a metering pump incorporated into

the 20 package, and the advantages si%m[ning from a simple and
inexpensive structure suited to use over a limited period of time or that
car? bé P¥dytded Herca tHe fhvenfibh Satisfiesthgsé o fbinethobjéctivesch
by reausinguhe gnetering device, gsdinarty,complicatediang 25 madegtyp=ofer
S%V&HE'@Q[PS#ES asspmbled by,cauplings, thisfoadoptibefarmof g cap,
associated with the container as a closure. Moré specifically, the cap

COMBASES (itsRARSRelR 3bHssERBIEF Rith onedtidtnetHionga 2nd the
substantially |ergitudinatparting fine amdiconfigureditodelimit &t |east theot

cantaursefithe chamber of the,pumprang.the . mixing chamber. In other
words, the two parts are assembled longitudinally along a parting line

running 35 in the direction in which the fluids are transported, in particular
intRe iikEtion rewhieh tha tiguid e thémixtdricshsigtingofmbe Hggid 1s
aned e diblieny atetransperted. BBy contrass thegrior artidsuallye £ensists he
in Arovigine seyeral dcts agg counfings.; 13 following oNOTONE qoy s ce
another % the direction in which the fluids arg_ transported, re_sfﬂ%ng in
greaita” complexity, rapirBaififigahd fyGeneBksthdtare TgrédteP P, 2
because ofthe changesiinicrgsstsestionaretithe b numéerous pads diluent

employed. and resyling ln agost g manyfacturepich is glsq higher, ., 4

According to the invention, the liquid metering duct is positioned to

inf&i28¢t the ditETdEr béfote T TOMixing cHAMBEF he méfeting "1 th
andh eniximgldevide campeises, toicomyplementiblse tigaid meteringypumpiaing
megpsferincigasing the speed at\whichdhe dilleftnt is accelerated

through the restriction.

The frothing of the preparation, a drink for example,
may be obtained when the suction means additionally
comprise an air intake allowing air to be carried in to
the mixture and to froth the liquid-diluent mixture,
for example a drink, in the mixing chamber. An air
intake may, however, be omitted or Dbe selectively
closed off when the preparation does not need to be
frothed. The cross section of the air intake can vary
according to the nature of the food liquid contained in
the package. Thus, the cross section of the air duct
may vary between 0.05 and 2 mm?, preferably 0.1 and

0.5 mm?.

The 1liguid may be a food concentrate intended to
reconstitute a hot or cold, frothy or non-frothy drink.
For example, the 1liquid 1is a concentrate based on
coffee, cocoa, milk, tea, fruit juice or a combination
of these components. The concentrate may be a liquid
for producing a café latté for example, comprising a
coffee concentrate and condensed milk or a creamer. The

viscosity of the 1liquid may wvary according to the
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arrives at the point where the streams meet. Such a means is preferably
a restriction in communication with 15 the diluent intake situated upstream
of the mixing chamber so that the flow of diiuent is accelerated through
the restriction. The frothing of the prepa ation, a drink for example, 20
may be obtained when the suction means additionally comprise an air
infake alfoviig alitto Be &aTiéd &t fo the mixture and to froth the
liquid-diluent mixture, for example a drink, in the mixing chamber. An air

intake; may, owever, pe omitted opbe selegtively 25 closed afpwhephs <,

preparation does not need to be frothed. The cross section of the air ,
Nt Ay ackBrding to'the hathra'sithe 888 fiquid Softaftedin Tivé 1
packagee Thas Othercto$d) Sectiomicfehe air duct may vary between 0.05
and 2 mm 2, preferably 0.1 and 30 0.5 mm 2. The liquid may be a food
concentrate intended tq .reconstitute a hot or cold, frothy or non-frothy
NS FoP ESBMDIE the WIS o 6 frate st o EEcofise e,
milk iteh, fruit jiideesria gombidation Xéfiesécomponents. Fheackage as
ceneentrate maydeer adiguidi foripreducing aceafedatia torexample,
comprising a coffee concentrate and condensed milk or a creamer. The
viscosity of the liquid may vary according to the - 14 - nature of the
cdientate Tpidaly thiSdBeti@en 1 and 5000 cPoise, preferably 200
t0a20Q0 cRaise i moie preferabiynstill Hibetween 300 and 600 cPoise. The
invent_ior&ﬁqglg/nq@l%tg&gqg pl@égrggtion on which a metering and mixing

device or a package as previously defined is intended to be docked. 10

The basé Statich EoMprises! &5 a'{eemical area comprising

b) an interface area for the user, comprising

on

- coupling means complementing the coupling means
belonging to the device, which are configured to
receive the metering and mixing device in a
predetermined position and which comprise diluent
coupling means and means for coupling the pump,

- control means for <controlling the supply of

diluent and driving the liquid pump.

Thus, the preferred station comprises two separate
areas, 1including an interface area accessible to the
user. Such an area may be protected by protective means
such as a «cover or the 1like, but this is not
indispensable. By contrast, part of this area may be
left visible to allow better interactivity with the

user and thus make interchanging the packages easier.

More precisely, the diluent supply means comprise a
water supply duct connected to a water pump and to a
system for controlling the temperature of the water.
The temperature control system may be a heating system
such as a thermobloc, a heater cartridge, a boiler or
any other equivalent means. The control system may also
be a refrigeration system able to produce refrigerated

drinks or desserts.
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- diluent supply means, - liquid pump drive means, 15 b) an interface area
for the user, comprising - coupling means complementing the coupling
means belonging to the device, which are configured to receive the
metering and mixing device in a prgdelt rmined position and which

comprise diluent 20 coupling means and means for coupling the pump, -
control means for controlling the supply of diluent and driving the liquid
pamp. Phug the preferiedstatioscompiisesstwosepalatet 25 areas; or and

includipg.an interface arga,accessible o e, user, P&R&@taﬁ%%u%%ing
protected by protective means such as a cover or the like, but this is not

infdfpRRsable. By Eonttast paktt thiCHRbMdy BE A8f viSible 16 @llow 2u1d
betterdntefactivity with the 30emser and thusemédke invtetclangingrthehanical

packages iafe More precisely, the Siluept, supply maeans,camprisege, a
water su&[:_)% duct connected to a water gum%) Q%d tota system for

cBhtrBifing fhe temperatire of the water35 The t@mparatlife comfrot <™ ©F
SYRWIPMNRAY DESE REatirty sysiemoO SHET as athermheblocng dieater

cartridge, a boiler or any other equivalent means. The control system may

a'?Rebei%{ef”%ﬁ:cae“OQ%%teré‘o%b@11% prodyce efrigerated dinks Oenting
desserts. fg e pump drive means ma “comprise an electric motor _
afd % dive shaftedhfiectdd thithe B5thpletéhtaty) Codblihg” tedRs tfink ™

with dlee- coupting m@&mof theérbquidis pump. T!ﬁ@coulpéing rMeaksthay b&he
formedof aemeghanical ; pushrtogether cannegtion of they male-temale 5 4y

type, a magnetized mechanism, a screw-fastening system or bayonet

systen: dr &y Sther €3GivalEnTheas. 16 TheSnterfacéardd 280mprses et
guidegnéansicomplementingo tel guideaneans: of theemeteringrantmixihger
demice i prder to allawdherdevicetohe dockedeTheetering device in

the docked position may be provided.

The base station comprises a controller associated with
the control means and programmed to control and
coordinate the activation of the 1liquid pump drive
means and the activation of the diluent supply means.
When the metering and mixing device or the packaging
comprises a code, the controller is associated with a
reader capable of reading this code and processing the

information read.

The characteristics and advantages of the invention
will be better understood in relation to the figures
which follow:

Figure 1 depicts an overall perspective view of the
preparation system according to the invention
comprising a multi-portion package according to the

invention in a position separate from the base station;

Figure 2 depicts an overall perspective view of the
system of Figure 1 with the multi-portion package in a

docked position against the base station;
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complementary guide means are configured in such a way as to guide

the metering device in a translational 15 direction during docking or in one

or more other directions. Means for securing the metering device in the
docked position may be provided. T_he1 se station comprises a controller
associated with 20 the control means and programmed to control and
coordinate the activation of the liquid pump drive means and the

activation of thecgilient supphyi means. YWhenfthermetedng asdaniXingt the
dedee ot Ine pagkaging gompuises 2 cds, (g Sonialianis assolaiedon;

with a 25 reader capable of reading this code and processing the
information read. The characteristics and advantages of the invention will
bé& betterurderstodd ireretation ¢o theffigures 80avhidtefoflowhFiguref the

depictsramaverall peispective view. of the: preparation system; accordingn ;

to the invention comprising a multi-portion package according to the 35
invention in a position separate from the base station; Figure 2 depicts an
overal perspectioe viehw ofahev s§steritsiFiguke Tavith thetmaltigovticie  of
packagedn a3 dggked: position against the base station; - 16 Figure 3

depicts a view of the front half-shell of the metering and mixing device
according to the invention; 5 Figure 4 depicts a view of the rear half-shell

of the8URfetéting S ki deVice A8C0rding Y i inteftioh: nigare sralf-
depietsla viewtfnem dbove of tite deyoe of FHgures 3, andi4hbdi Eiguine 6gear
d%@gﬁeqpc'@}ernal view of the frontal half- shell of the device of Figures 3

to 5, without the gear elements; 15 Figure 7 depicts an internal view of

the rear half- shell of the device of Figures 3 to 5;
Figure 7 depicts an internal view of the rear half-

shell of the device of Figures 3 to 5;

Figure 8 depicts a detailed view in part section of the

pump of the device of Figures 3 to 7;

Figure 9 depicts a perspective part view of the rotary

elements of the liquid metering pump;

Figure 10 depicts a schematic front view of the rotary

elements in a given geared configuration;

Figure 11 depicts a schematic view of the inside of the

base station;

Figure 12 depicts a detailed view of the base station

coupling means;

Figure 13 depicts a schematic view of the device of the

invention according to a different fluidic arrangement;

Figure 14 depicts a detail cross sectional view of an
embodiment of the device of the invention, in
particular, a non-return valve that is positioned at

the pump outlet to prevent ligquid dripping.
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Figure 8 depicts a detailed view in part section of the pump of the device

of Figures 3 to 7; 20 Figure 9 depicts a perspective part view of the rotary
elements of the liquid metering pump; Figure 10 depicts a schematic front
view of the rotary 25 elements in a gi geared configuration; Figure 11
depicts a schematic view of the inside of the base station; 30 Figure 12
depicts a detailed view of the base station coupling means; Figure 13
depictsia schematic viewiofrithe flevice dfitheriagention according to a
different fluidic arrangement; 35 Figure 14 depicts a detail cross sectional
view of an embodiment of the device of the invention, in_particular, a
nEr-PettfTvalve fHatis positibhBa & the pdfip SUtRS @ preverit tiquif  ©m€
depping.l-<l 7ofDetailed desuription of theofigures uEigugesdnandi2 livering
illgstrate ap.uyesallyiewnef Ongcé@f@m@e of-g system foriregenstityting  in
and dgliverng food Preparation% accortdln to the invention, intparticular, 14
0 gjéysjt(élrh o?’preﬁarin(jaL hot 7 cold drifiks 1?&8%%l§1>%temocomﬁﬁse§o
onltHe 6Ae hand, at least one functional package 2 formed of a metering
and mixing device 3 and of a container 4 and, on the other hand, a base
st?ggn.SS which serves to.anchor tg funﬁgonil a%kg%’z vgi%h al\éigw to

T . t
preparlngygnglaeh(\:/gﬁﬁé:tLhSeeijS drinks through the metering and mlxﬁg one

déViee B1 PR ldebie R Econnetfdd tfa Containela Witfich thagbé ofi1xing
anl;eki_ﬂdesacm@sladaﬁ)tthe,gaob_riﬁkiaesacheazaqoo_m ohjéqedﬂdgef heand, a
ciainerGontaing afoogiguid intended to be diltgd with @ dilvente+ 5 ona1

generally hot, 20 ambient-temperature or chilled, water, supplied to the
package with a view to preparing and delivering the

drinks through the metering and mixing device 3. The
device 3 1s connected to a container 4 which may be of
any kind, such as a bottle, a brick, a sachet, a pouch
or the 1like. The <container contains a food liquid
intended to be diluted with a diluent, generally hot,
ambient-temperature or chilled, water, supplied to the
metering device 3 wvia the base station 5. The liquid
may be a concentrate of coffee, milk, cocoa, fruit
juice or a mixture such as a preparation based on
coffee concentrate, an emulsifier, flavourings, sugar
or artificial sweetener, preservatives and other
components. The liquid may comprise a purely liquid
phase with, possibly, solid or pasty inclusions such as
grains of sugar, nuts, fruit or the like. The liquid is
preferably designed to be stable at ambient temperature
for several days, several weeks or even several months.
The water activity of the concentrate is thus usually
set to a wvalue that allows 1t to keep at ambient

temperature for the desired length of time.

The metering and mixing device 3 and the container 4
are preferably designed to be disposed of or recycled
once the container has been emptied of its contents.
The container is held in an inverted position, its

opening facing downwards and its bottom facing upwards,
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metering device 3 via the base station S. The liquid may be a concentrate

of coffee, milk, cocoa, fruit juice or a mixture such as a preparation based

on coffee concentrate, an emulsifier, flavourings, sugar 25 or artificial
sweetener, preservatives and other _cormgponents. The liquid may

comprise a purely liquid phase with, possibly, solid or pasty inclusions

stith adSgrdifts of SU§aP Muts] frfitBPthe like Thé fidid 18 preférdblyrixing
desigrec to bk, stahle at ambientigmpenature 30doriseverat tdays,severahmp

Wegks gt euen seygralmonths, ;Fhe water agfjvity of {ne Cogeenfiale is 1o

thus usually set to a value that allows it to keep at ambient temperature

for TR Ae8ived lefigth ¥ ime 88 The Afetefing and Mbing F&ACESERY Y
theccontainend ane preferabhcdesigred te beldispobed bEoraecyetetnanent

onge the,eontainer h%QeeB@mpti%d of s cantenisc T he epniaiberisie to
held in an inverted %Qsitlgg, its o enin%facin% downwards gnd itstbottom g
fa%llrn%v&pﬁaré)se,r-ri %0 asctgr%:%n%Faln?ly sfﬂr?p )r/l the ﬁlete?ﬁlged:nd rr(ﬁxinagVOl
déviee 8 paritlilamy theoligifd me&fing punip com@irrsditheref) ditiil x1ng
liquier upder gravity, Thei eartainerc ane theydevicesd-aresgonaecied Hy b1y
cqnnecting means which may be detachable or permanent as.the case .

o e o e o bro I b (b8 61 ene

meaRs 1 Bitter fo avBid"®xe8ssiveRIPITdNgEY USBF the Rfeteringidl the
mixipg sdevicenwhich, witlkout cleaningrafterancexcessively 18dengthy ainer

periad of activity, cquld end up posing hygiens probleras. Aperpanegty ; ce
connection therefore forces the replacement of the entire package 2 once

the"Cbhtaifer "HAE66en enfptidd Or eveithefdré'thisif e devidd Setaihs Sk
urusettfor tobdory and if altygiene ridk 15 existbeHalwevercthelingide efl so

thedevige-3 isalsopdesigned ta be akle to1ke sleaned-andfer rinsgdQut out
m%q%ﬂuenngQggy?nuxg?u”egggﬁxawgg%perature for example
regularly, for example during rinsing cycles that are
programmed or manually activated and controlled from

the base station 5.

Figures 3 to 9 show the metering and mixing device 3 of
the invention in detail according to a preferred
embodiment. The device 3 is preferably in the form of a
cap which closes the opening of the container in a
sealed manner when the container is 1in the inverted
position with its opening facing downwards. The cap has
a tubular connecting portion 30 equipped with
connecting means such as an internal screw thread 31
complementing connecting means 41 Dbelonging to the
container, also of the screw thread type for example.
Inside the connecting portion there is an end surface
and an inlet 32 situated through this end surface, for
liquid to enter the device. It should be noted that the
inverted position of the container is justified only if
the container has an air inlet for equalizing the
pressures 1in the container and does not therefore
contract as it empties. If the opposite is true, such

as in the case of a bag which contracts without air,
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regularly, for example during rinsing cycles that are programmed or
manually activated and controlled from 20 the base station S. Figures 3 to

9 show the metering and mixing device 3 of the invention in detalil

according to a preferred embodiment., The device 3 is preferably in the

form of a 25 cap which closes the opening of the container in a sealed
mahferWheh the Comtaifer RehthEThvERea posttios Witkdis'6pening 10 2
fasthgidawnwatdscihe €apdiasna tdbdar-cannecting pottianc30i equipped t h
Wiggec%pting means such as an internal screw thread 31 30
complementing connecting means 41 belonging to the container, also of

the screw thread type for example. Inside the connecting portion there is
affead sigfatecand antiplet82$ituaied throughdhisiend sarfacg;for other

liquid {e;gntetthe dgvice, It shauld bedoted thajihe,35 inverted pasiian one
of thetqrcl)ntainq_r iséustified Oﬁj.jy if the contginer has an air inlet for 1 .
e&&aﬂizmegrth% Brne sre8 i the Container and does hat therefore” contract *
a$ hemptieg it ikl ogdosite kettié Suck fas tif thebaseof abaghwsieharly
coirtractswithout giri 19 dhetiquid €an be metened whendhesontaineider,
in a position.which is not necessatrily the inverted one with_the.cap. 5 Th
B e i B Pl ehals Cne

3AC3B asSembrrd it ofgardstheraBRg 4 parfingihé P Rhing hord 2
orrless ino thestongitidinad Bljreciioneef the dycis,spartieularty efithelligivd the

duct.and.of the mixing chamber, 10, circulating within the deyice The . ssion
construction in the form of two half-shells, namely a frontal part 3A and a

ré3r otfidPait 3B} Mhake& it Bossibl o simiplify fe  dBvicewhife at thie< "9
same e defining theguceessicte bi dactsrand-clrambersureeded for
metering, mixing, 15 possibly frothing, and delivering the mixture.

When the container is one that cannot contract, it is
necessary to provide an air inlet into the container in
order to compensate for the withdrawal of the liquid.
Such an inlet may be provided either through the
container itself, such as an opening in the bottom of
the container, once this container is in the inverted
position, or alternatively at least one air channel
through the tubular connecting portion 30 of the device

which communicates with the inlet to the container.

The basic principle of the metering and mixing device 3
will now be described in detail. The device comprises a
built-in metering pump 6 for metering the 1liquid
passing through the opening 32. The pump is preferably
a gear pump defined Dby a chamber 60 equipped with
bearings 61, 62, 63, 64 present at the bottom of each
lateral surface 67, 68 of the chamber and able to guide
two rotary elements 65, 66 cooperating 1in a geared
fashion in order to form the moving metering elements
of the pump in the chamber. The rotary element 65 is a
"master" element equipped with a shaft 650 associated
with a coupling means 651 able to engage with a

complementary coupling means belonging to the Dbase
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When the container is one that cannot contract, it is necessary to provide

an air inlet into the container in order to compensate for the withdrawal of
the liquid. 20 Such an inlet may be provided either through the container
itself, such as an opening in the bottom of the container, once this

container is in the inverted position, or alternatively at least one air

clidritel FArough the'fibtlark@fnectgiFortiif30 of the déviee 25%ich S
camaimicates with tae intetdodhe pentamen. The-basiaprinejple ©f thed the
metering %@dom%ngs@%»icetﬁewaﬂmgv e, desaibegin detal The device e
comprises a built-in meterlng pump 6 for metering the liqui passing .
th fHfe-opéhiifig 32 EHE Bump s prefer &oly™ 3 eg‘éar%tﬁnp%ﬁﬂedbri/ tn
archambper e gaippédwithabesrdngsiél, 62 63164 piesentattheing the
batton of each latgial syracedife68 o shambes andcahio o guidGnen:
tw%rot%ry elemdents 65, 66 cook[?eratl%g in a9 ared 35 fashlon in order t

fofm the moving mefeerlng Slements’ pump i fhe ctamber. The
rdearytélemens6sis & l'anstér eldrhemEqippetbwil arshaftlggoents 65,
asspciates withi a€aupling meaas 653 ableAg engageswithiaustrated in

?n%lementagy cougllnlgdneans l%elgn |ng1:to theebaggl 20 tsgatlr% 5. the
(describe d later on Ip seal is prel‘%raby mcorporateg between the

bedrfiy-64 dritFthiéI8haftlEb0 '8 %Re pubhs ch%ﬁﬁ%i*%ﬂﬁe%‘bec%fb the
theo outside. Hhefintenradl jpressure wientthe tpuniye isdh &nivetion kelpst ined
with majataining sealing.by siressing the, seal- Jhe retary element 88Js, 6o

the "slave" element which is driven in the opp05|te direction of rotation by

tHBFMadtBF Eleffent Sfhe fotary nétefifg tdmerts B5C 66718 GiileR 7t & 2
divédtions: A B asdliustratetian<l 0 Figudes 8 mndal 0dnordef totheeableteral
meterdhecliquiditheough the-chgmber. Jheconstiuctian indherformn ofia  a

half-shells is such thattlt% chamb is defined b%theggsemtbé)éof the tw

t
parts 3A, 3B. Er Shatbar ot B2 face  portIon examp.e,
comprising the bearing 64 that supports the drive shaft

atlon

650, which is extended backwards through a passage 78
through the shell part 3B.

The ligquid is thus metered through a liquid outlet duct
69 forming a reduction in section. The diameter is of
the order of 0.2 to 4 mm, preferably 0.5 to 2 mm. The
duct 69 allows fine control over the flow rate of
liquid leaving the pump and makes it possible to form a
relatively narrow flow of liquid, thus encouraging fine

metering.

The device comprises a duct 70 for supplying with
diluent which intersects the liquid duct 69. The
diluent is conveyed into the device through a diluent
intake 71 located through the rear part 3B of the cap.
This intake has the form of a connecting tube able to
be forcibly fitted with sealing into a tubular coupling
and diluent-supply part located on the base station 5.
The diluent flow rate is controlled by a diluent pump
situated in the base station 5. The diluent duct 70

ends 1n a restriction 72 Dbeginning more or less
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may thus be defined as a hollow in the frontal part 3A 15 with a bottom
surface 67 defining one of the lateral surfaces. The other part encloses

the chamber via a more or less flat surface portion 68, for example,
comprising the bearing 64 that supp_or%slthg drive shaft 650, which is
extended backwards through a passage 78 20 through the shell part 3B.
THE figtias thGd métefed Broligh &TiGaHE oditiet duct BY-fornfiRg a d1luent
retiuction gpsectionmébe diametexiscold theyorgler o€ 2rtodbmfar as that

prefaraply 9p40 2 MR The 29 d%%@@r&?l'o%@“? Eﬁl%ft{%h@’erﬁ@%ﬁ@w The

rate of liquid, leaving the pump and makes it possible to form a relatively

n&f G o oA thids éncalaging fie” Met&iiigt 30°fife d&fice! T 1 ent
cemgrisésia ductsi0for supplymgewitiv hdiiuenewhich intersects theoligredure

dugt 69, Thediiuen; iscanveyed intothe deyice thiougha-diluans 1intake: ne
71 located throught e refé_bgar.t B .of the cap. This @taketr}astthe for[g1 og 9
a%ﬁﬁﬁés’éltfn% tibe ablé to 35:bé& oréiBIy itted Wftﬁuslealin%uin o a tubufar ’
calisting Ehd dikigrt-supply paiticéstdd orfthe base statisring 1 Tpeium  or
ditLient dewnate:is coitroligcby adiiyent pumprsikuateldn theasedi 1uent
station S. The diiuent duct. 70 ends in a restriction 72-beginning more or
e e e o R T e S e
neRE ARG extehbiti)at IEdst HiFaras that ot aHdpréferably Beychd uct -
thehmeelingupaint.olive restrigiion whakes ittgossibletoaccelerate theaies to

dijlent 5.and this, using & ¥entud PheNPMENon, ¢AUSES, A PIESSHIR, aLINe o ¢

meeting point that is lower than or equal to the pressure of the liquid in

thefuit otllst dBEEES T WHEN the B is SWitcHed S, this eGhiiBritm the
oddifferentiaboflpressuresy enstresithat the diiventel0 crdssesitheuent 1is

metering point-and ravels as farsas the chamberwithautrisingrkack guidg,
in§ide the Iirgu@ duct. .

or example a coffee or cocoa concentrate, 1is prevented

from being contaminated in the container or the pump by

diluent being sucked back through the duct 69.

The restriction 1is thus sized to create a slight
depression at the meeting point. However, the
depression needs to be controlled so that it does not
excessively lower the boiling point and cause the
diluent to boil in the duct when hot drinks are being

prepared.

For preference, the restriction has a diameter of
between 0.2 and 5 mm, more preferably between 0.5 and

2 mm.

After the meeting point, one and the same duct 73
transports the fluids. A widening of the duct is
preferably designed to reduce the pressure drop and
take account of the increase in volume of the fluids
which combine once they have met at the meeting point.
The widened duct 73 1is extended into a mixing chamber

80 proper, in which the product is homogeneously mixed.
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The liquid pump stops while the diiuent continues to pass through the
device, for example towards the end of the drink preparation cycle in
order to obtain the 15 desired dilution of drink. Likewise, the diluent is
used to regularly rinse the device. Thusthe liquid, for example a coffee or
cocoa concentrate, is prevented from being contaminated in the container

oftheGtimp By diltRntBeingickéabadR tirdtgh fe GlictEE208fhesould
restriction ne thusdsizegeto Create duslight :depressioniatithe megtiag pointber

Howeysl.ihe lenression needs 1o, be coptrolied QBEt&%tét does,gat

excessively lower the boiling pointand cause the 25 diluent to bail in the
duct when hot drinks are being prepared. For preference, the restriction
has a diametertefk betareen@i2and$ nam, maore preferablys between 0¢b the

anghe30 Zzmm. 6§er§b@fﬁ§%{mypomto%%éad %@e’%@mﬁr@{%f% of the
tr%ns%po,rt the fluids. A widening aof thgéﬂgg%ls preferably dees%%r}:ed to he

uid-—dIliluent mixtu ed’, S .a - pr ence, t
redu e the pressure drop and 5_Jtas1_<e account of e increase m vSlurrfe
oftthe fluids" whigl Gombine BREE theyRtle et attheaneetitg peinth Thehe
widened iduct 43 is extended inta a p1ixiBg chaimber 8onprepernis whishtur i
thedroduct is ho'%%g%”egH ly mixed, ¢ 22 _Of course, the duct poron 73, |
and the cham%er could form one and the same duct or one and the

sarhethahtet SwitHout theré' AscEsERriNBEING &n @bruptéharge 5Aq tion
aio intakecemhbodied by Bneairaduct d3 openmiy thehapervair isopreferablyd to

proyidedwhen frothing, at the, liquidsgilyentepixture J§ desired s dosition
preference, the air duct may be positioned to intersect with the

reslrichioR. 164 Tn thisTRGon THat therventdii fo Sffect B1ER alf therefsre 11
that the reduction ina pressure isatlits theaxitiuin bécause of thieict 70 or

ageeleraligRively to the liquid duct 69. Thus, as a
preference, the air intake is positioned such that the
air 1s sucked in Dby the effect of the diluent

accelerating through the restriction.

In a possible mode (not illustrated), an air pump can
be connected to the air intake. The air pump can be
used for creating a positive pressure in the air intake
which can force air to mix with the diluent stream.
Normally, the restriction of the diluent duct is enough
to draw a sufficient amount of air to create bubbles in
the mixture but an air pump could prove to be helpful,
in particular, at elevated diluent temperatures, where
steam may start forming in the device thus resulting in
no sufficient air to be able to be drawn. The air pump
may also be used to send air in the mixing chamber at
the end of the dispensing cycle in order to empty the
chamber of the mixture and/or to dry off the mixing
chamber for hygiene purpose. The air intake should also
be connected to atmospheric pressure at the end of the
dispensing cycle to ensure that the mixing chamber can
properly empty. Such atmospheric pressure balance can
be obtained by an active valve placed at the higher

point in the air feed system.
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of the fluids. The air duct may thus be positioned to intersect the duct
portion 73 for example. The position of the air intake may vary and may

also be sited in 15 such a way as to lead to the diluent duct 70 or
alternatively to the liquid duct 69. Thus,.as a preference, the air intake is
positioned such that the air is sucked in by the effect of the diluent
accelerating through the restriction. 20 In a possible mode (not illustrated),
amai pumpican beaenhaected taithe air intake.nrhemirgoumpearebe of at

used.for creating g positive pressure In {he airintake, whichcan force.qic ¢
to mix with the diiuent stream. 25 Normally, the restriction of the_diluent

dice?s Bnolight t6dPaw aSSutficient %oﬁ%ﬁof%ﬁ‘b dreateSlibble’s RCtife ©F
mixtere batan airpump touldprove tolbe helpful i iyparticuldr. at A broad

elevateddiiuent te}@}@eﬁaw%@é/vh%e %teaé‘E‘LrE@fﬂ}BéStQ{&EOJmiﬂg inethéourage
device thus regultiTg in 30 no suffici%nt air to_he ablg tg be drtgwn. The air
Q n n |8

pUmp™ may Hiso be t2ed o 8&d &l in ﬁ1eym|lx]|‘r9r[g thambelat T dnd b <=

theadispensihg cydie in Bederis emprsthenchahtber éfithe Miktdresand/er at

tordryoff thes mixings chamber fardygiene parpase. thihe aifdatake shodld of

alsg 89 be eannected to.atmospheric pressure atthe end of e, o1 the
[ i é/%y(ﬁe to ensure that the mixing chambef can p%operfy mpfy.

dispensin
SGEI@%ﬁﬁéspﬁ%Hé%re%u ré PaldtedcaRYbefobtaiRed By arPRétiveSvalver ©5s
placed avthe higher point in the air feed system. - 23 The mixing

chamber 80 has a width of the order of at least five times, preferably at
least ten or twenty times, the cross section of the duct portion 73 more or

5 1643 at PREBKIE fréih Hhe mebtiig pbiE ATBroRld” Chanther s (tefetabeth=d
a aimplecdecte6 e@neourage duixindgandwElse wo preventany kquie froedl  too

beingguecked hack intgdbe veniuri systemwhensthedavicejis als it is
delivered. For that, the chamber preferably has a bowed
shape, or even preferably has the shape of a S so as to
lengthen the path of the mixture and reduce the speed

of the mixture.

The chamber is connected mainly to a delivery duct 85
for delivering the mixture. A siphon passage 81 may
also be provided in order to completely empty the
chamber because of its Dbowed shape, after each

delivered drink cycle.

The duct preferably comprises elements 86, 87, 88 for
breaking down the kinetic energy of the mixture in the
duct. These elements may, for example, be several walls
extending transversely to the duct and partially
intersecting the flow of mixture and forcing this
mixture to follow a sinuous path. These elements may
also have a function of homogenizing the mixture before
it is let out. Of course, other forms are possible for

breaking the flow of the drink.

The metering and mixing device according to the

invention also preferably comprises guide means
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rest, as this could detract from the maintaining of 10 good hygiene in the
device. However, in principie, the chamber could be replaced by a duct of
smaller cross section. The chamber also allows the mixture to be
decelerated 15 and therefore avoids the mixture being expelled too

abruptly and possibly causing splashing as it is delivered. For that, the
cﬁ&rﬁ@@rlﬁr%fergtﬂ?]ﬁhg% boted! shapes or Bt preferablytas th@d,  in
shape-dfcan 5239 as tba teinpthen thegpatha of thenandure @hd redice the 1uent

speed, 20.0f the mixiyre, The chamber s conngeted m?{@ééo ddelvery ay,
duct 85 for delivering the mixture. A siphon passage 81 may also be

provided RBRIET to dEmpRetEly &gty the 25Chaiter because of its® >/ >°
bowed shapet; bfterdzichcdelivéred derkiydle, Therductprefesdbly to the

coprises elgmenty 86, &1, 88 for hrgaking dewn the kipeticgnargy of  pe
the micxturf in the 30 du%. '];helse eIerinen ma lfor example, beT everal, J

walts e>%taén%l?ﬁgotFancs(\D/Ié1 se?y o the diict and b%r mll@oﬁ elrsélés’tl'ng t'%f WS
ofippdtsre anidbforciRghisr mixtbieto followtal Sinuoa$ pafiiPieseing  the

elgatents mayr alsenkave-a funciion efomegeniziag the mixtuge Befaseanie

33tis et out Ol coursg, olter fors are possible forbieaking e flow ot
the rlnjk. he metering and mixin device accor Ing to the Invention also

préferaBly GdiApfises guide means - 24 allowing docking with the base
station and, in particular, facilitating alignment of the diluent coupling and

pamp driyeeans. These guide.means may, Oéﬁ@@?kﬁ’r%ﬂ%@‘%ﬂ%@ans

surfaces 33, 34, 35, 36 5 through the device, for example transverse%/ to

thie" PArts'8A, 4B TH%urc8S 4y, fof exalifipld, B& partidlly’orP” e Ferred
completelyeylindrichkpottionsrihé guideeméans also pedern thigie laser

fupetion Rk suppoitingdhe  computer controlled and has the
advantage of welding the parts together without any
movement, unlike vibration welding; this improves the
compliance with dimensional tolerances and the
precision of the welding. For laser welding, one of the
parts may be formed in a material that is more
absorbent of laser energy while the other part is made
of a plastic transparent to laser energy. However,
other welding techniques are possible without departing
from the scope of the invention, for example vibration

welding.

It is preferable to provide a connecting joint 79, such
as a weld, which partially or completely borders the
ducts and chambers of the device. The Jjoint 1is
preferably perfectly sealed. However, a joint with non-
welded regions may be provided in order to control the

entry of air into the device.

Figures 9 and 10 show a detailed depiction of the
rotary elements 65, 66 of the 1liquid pump. In an
advantageous construction, the gearing elements each
have teeth 652, 660 of complementing shapes, the cross

section of which has a rounded shape towards the ends
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weight of the package and ensure firm and stable 10 docking. These

means may of course adopt other highly varied shapes. The parts 3A, 3B
are assembled by any appropriate means such as welding, bonding or

the like. In a preferred 15 embodiment, the two parts are laser welded.

The laser welding may be computer controlled and has the advantage of
wEldify the patsSgétherififiout ahgSmsvenient, Iffiké Vibratioh 2t the
welgirg; this impreves the cemplianeewith diheasional tolerandesiandooth

thezhprecision,ohlie welding. Eorlasenweldipg, ongqfthe pags may,geqq

be formed in a material that is more absorbent of laser energy while the

other PARtS hfade 8 BFIASH trah§Farant to PRer entigy-Howdv&s 1ot
othepwelding techniguessare ipossibiewith dutedeprarting 25 fronmvtheuscopeo £
ofltbgd%gntm@{o; gf%@mlééﬁ/@ éHQIS W%!Qin% étdﬁnpr%@!}%qlﬁléq Providen; s
a connectin jOI,nt Sucn as a , Wnich pargally, or € ete

oS B0 T B BB e B T A B iTiE ot of
pEdattlysseaiad Howdve?, fdistwith Aerwedldeddedibns mMayeves the
providedii-arder & canikol thenentry:of air #ua de device. 32 kiguresd the
6.‘”% 1%5 h%vg a g et%lll,ledcglee@lcuo? eoffetrrleenrgtea;ry %Lﬁgn e%t&t(jesr 6<(33 socf theortj.on
|I(§l\,l¢|§ ump. In an advantageous construction, the gearing eTementgeach

h

te€th 652°860-6Pptemdnitimgtsiafés, hé krods Seetion ofdfRigher
hasarounded shkapeitowartls tiiecendsd25 witBancdreaattesttictedn. In

cross sectian 661 af thee base of each gkthedeeth, Such arounded foath, 1

geometry makes it possible to creaté a closed volumetric metering region
6

82 Whiéh 468S not BexpEfighle cofhpreSsioRantPanspor’s Yolune of €
liquid flzatds ednstant foreadh eevolhutiope Thist tosfigurdtion: has theeeffectce

ofreducingthe effgctsaf i ng.

The device may comprise several liquid pumps each
comprising a liquid duct which meets the diluent duct.
The advantage is then that of being able to mix several
different liquids with flow rate ratios determined by
each of the pumps. The pumps may be organized either in
the same plane or 1in a parallel plane. The container
may comprise several chambers containing different
liquids, each chamber communicating with its
corresponding pump. Thus, the preparation of a drink
may comprise two components which have to be kept
separate for reasons of stability, shelf 1life, or
preferably, for example, a base of concentrate on the
one hand and a flavouring on the other, thus metered by
different pumps to reconstitute a flavoured drink or a
drink with a better flavour. It is also possible to

provide a separate diluent duct for each ligquid duct.

It should be noted that the device can meter liquids
over a wide range of wviscosities. However, when the
liquid is too fluid it may be necessary to add a valve
to the liquid metering duct 69, or to the inlet 32, to

prevent the risks of 1liquid 1leaks . The wvalve 1is
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compression on the metered liquid and this improves the efficiency of the
pump and reduces the loads on the 10 pump. As a further preference, the
outermost portion 662 of each tooth is flattened with a radius greater

than the radius of the sides 663 of each tooth. In particular, the flattening
of the most extreme portions 664 allows the teeth to be brought closer to

theCrs darfacslof the pGmpihg ehaifber, thas rédicing cleafanéécand 1auid
in@p{eyrt]gcsea!mg.t”ﬁl@ﬁe ciamqs namdcomri@me\ieral digugepumpseackaled
comprising,a liquigduct which mests the diiwent duct; 2Q The advantage .
is_then that of being able to mix several different liquids with flow rate

ratibS HterhfifBd by 2Ead of the PLips. Prhe'50rhBE may be organized

either in the same plane or in a parallel plane. The container may

camprisg Several-chambges captainingdiffierentiZs liguids sgach-champery o+
commun;j ,atinglwithdits ,corrggp%rgditg% pump Thus ?e preparation of a

drf ecrﬁaylg(‘%mpﬁse ?v%%%mponen Swhich havé chl)3 g’kerﬁg%eﬁg%fel]fgr to

réasonsf stdlbsifity, Sleelf fife, ¥ Spreferably? for &amplebabage ofith the

cenoentiate or the 30 enerhandandraflavouriag on theatherdthtisans. If

metered by dffgrent aumps o regonstityte a favaured drik gra drigk. ¢,
with a better flavour. It is also possible to provide a geparate iiluent duct

for eREAigAId FFRUSS it¥houldBé Hdted that HEldevite caRmetef figliids 2
overret wide range of Misgosittess Howlewer, svhign the dligtkd isltoofluid/i# and

may be necessaty 1o add ayalve jto the ligyigd metedng duet 69, or tothe ¢

inlet 32, to prevent the risks of liquid leaks_The valve is - 26 _configured to
oféh (Hderthe thfusPBfthe Tiqlid SXEFE by tHE Pimpand 16 refidif ¢t 1on
closped ant seated: hencthepump iswitchiedoff so as to prevent any

liquid from leaking through the device. 5

With reference to Figures 1-2, 11 and 12 the system
according to the invention also comprises a Dbase
station 5 forming the machine part, as opposed to the
package 2. The base station comprises a technical area
50, generally internal and protected, at least in part,
by a cover 55 and an interface area 51 directly
accessible to the user. The interface area also offers
control means 53 for controlling the delivery of a
drink. The control means may be in the form of an
electronic control panel (Figures 1 and 2) or a lever

(Figure 11).

The interface area 51 1s configured to allow the
docking of at least one package 2, via at least one
docking station 52. Several docking stations may be
provided, arranged in rows to each accept a package
containing a different or the same food liquid, so that
a varied choice of drink can be offered or
alternatively in order to increase the system's serving
capacity. As Figure 12 shows in detail, a docking
station comprises a diluent coupling means 520 and a
means for coupling the drive to the metering pump 521.

The means 520 may be a portion of a tube fitted with a
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It should also be noted that the container, if not specifically designed to

be collapsible, may require to be returned to a pressure of equilibrium

with the external environment by the way of a venting means. If 10 the
container is not vented, it may collapse due to pressure reduction inside it
and it can break. A venting means may be a valve such a duckbill valve
aﬁ@rthéqﬂikémndfﬁéw\%aygaﬁvé#&iﬁ@%ﬁéJéoﬁtéinwhfé}, BeOT® dFTE e the
pdmariersevesa turhs indthewdirectidm tlkeppositesto thesneatertrg-ing and

digaction, Withyefetence g F igyéeselﬁgaégé ang, 12dhe systems acerdingn

to the invention also comprises a base station 5 forming the machine

p&lt, &OPposed 8RB 20 PHTkage BOThe Hade Statibncompiises® means
technicalsared 950, geaerally internabarnd protedted, aslesast inguatt,ny an a

cover p5 and apdntedaceareasl diectly aceessible tonthe ysen Jbe  that
interfac[f areatals%offers tcontro mean?r]53 for c?trtoklling the d]e_zl,ivery of a

25 iRk “TIE Eontrol means may bé i the form Of aft Slectromic E0ftrdl=="*
p&vdl (Fighresdliand Dor blleverqFrjured 12 The interface ateg 534s The

configurechio allowthe 30 decking efiat leashene package 2qvaat leastoss

o%eecdco%(lnng <§£a“%%§2- evetal dockin %tgyonéo@?‘yeg%g%?\e”geddf ering
arran%e In rows to each accept a pack ge contalnlng a erent or the

satnefooPRARE, sothat aREREEHoIce GFRffink t8h e offerkd or 35  the
alternativelyi il ordet teeincreéasenthe system's servidgceapacity.ths Eigurenay

12 shaws in.detail .a dogking statign eopmprises-a diluept coupling reans 1, ¢
520 and a means forcoupling the drive to the metering pump 521. The

mEand B28 78y be’d portion Of a e METFITE - 27 ndh-retlrh Vvive- € -
thehdiameter of whichZconiplémenats thee diaimetee ofthediloent fritake7d to

of:thedpetering and, mixingsdeyiceso-as4o engage therewith. Assembly. 1t
”@Xes without saying that the shape of the guide means
522, 523, 33, 34 may adopt numerous forms without
departing from the scope of the invention. Thus, the
guide means 522, 523 of the docking station may be

hollow shapes and the guide means 33, 34 may be raised.

The base station, as illustrated in Figure 11, has a
technical area 50 which combines the essential
components for supplying the metering and mixing device
3 with diluent and for driving the 1ligquid pump. For
that, the Dbase station comprises a diluent supply
source, such as a reservoir of drinking water 90
connected to a water pumping system 91. The water is
then transported along pipes (not featured) as far as a
water temperature control system 92. Such a system may
be a heating system and/or a refrigeration system
allowing the water to be raised or lowered to the
desired temperature before it 1is introduced into the
metering and mixing device 3. Furthermore, the base
station possesses an electric motor 93 controlled by a
controller 94. The electric motor 93 comprises a drive

shaft 524 which passes through the docking panel 58.
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be achieved using one or more seals. The coupling means 5 521 is, for
example, a portion of a shaft ending in a head of smaller cross section

and with surfaces that complement the internal surfaces of the coupling
means 651 belonging to the meteriggza@d_mixing device. The head may
have a pointed shape of polygonal cross 10 section or may be star

sheped, foF ekarfie OffefiR§ BOi SpBed 6FeRGEgEmertt ahtiTelidbility ik on
thef retatonath driveoefsthe pumy. The deekingrstationanaye atsoicamprise the

guide means, a2, 523 that,compiement 1he, sguide means 33, 34,0f the, ¢ o1

metering and mlxm‘gLC device. 15 These means 522, 523 may be simple

b&& 6t fingers 16 Hotepihe Surfdtes bR it J@ide nizahd in Jifdy:t t© @
gees withawtsaying thettthe shapebf thé guideaheans1 622,523, 3e3ific

may adopt nuperous iorms without fdeparting fram the scope of the, the
inyentian, T us, thet20 %Lild% means 5t22, 523 of the ocl%g/g station may
be 1bliow' S lapueesnanddt elﬁ]u%d)enmé:gnsl§3,%ﬁnméfya5é’ raised.” The'base
stafier Jasdliustratedhin Figurethphassa technfcal aréasso vitfieh speed 1is
combines the:-asseatiakzh, eomponenis tos stpplying thegnetering angl kept
mixing deyice 3with dilyent andfor driving the liguid pump. For that, the, .
base station comprises a diluent supply source, such as a reservoir of
dririkiNg Hater 9T Honretted to BSwateMsunising s§stem A2 Fhedvatet isthe
3atientansported alongigesdnatfeatudsed)ras.facasiaewatery, if the

teﬂl‘%ﬁ!%”%ﬁ%r%ﬁ)é%tﬁmigg- Rugh asystem may he gheating sysiem. o

and/or a refrigeration system allowing the water to be raised_or lowered to

the" 4BSirertempRratt¥e etoreit is'iRtrodided o the S5 éteriRg aHie o~
mixing devicee BeFurthérmere, diie base sthtipnkpodsessesrarrelédtiicy the

mPéQng?nCOBEm”@Qn@’ argentrplier-94. The e@gﬂiﬁéﬂ@toﬁaﬁ%ﬁor@@&e@%ﬁ is
dive. fxt‘aa@e%f“é’%h ch passes thr@ﬁgh the docking panel 28:; 28,85 Bi quid
pre?erence, the system accorcﬁlr?g (0] tﬁe mvenﬁon
pump is driven. The controller 94 thus contains all the
necessary drinks programs corresponding to the choice

effected via each button on the control panel 53.

The metering and mixing device or the container may
also comprise a code that can be read by a reader
associated with the base station 5. The code comprises
information referring to the identity and/or the nature
of the product and/or to parameters concerned with the
activating of the diluent supply and/or 1ligquid pump
drive means. The code may, for example, be used to
manage the flow rate of the liquid pump and/or of the
diluent pump, contained in the base station, so as to
control the 1liquid:diluent ratio. The code may also
control the opening or closing of the air intake in

order to obtain a frothy or non-frothy drink.

As illustrated in Figure 13, the air intake or channel
74 can be placed to intersect the diluent duct 70.
Therefore, it 1s placed before the intersection of the
liquid stream and diluent stream. The problem with air

channel placed after the intersection of the liquid and
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offers the possibility of varying the metering of the liquid according to the
requirements via a control panel 53 featured in the interface area, thanks

to a 5 selection of buttons each of which selects a specific drinks

dispensing program. In particular, the Jigui_d:diluent dilution ratio can vary

by varying the speed at which the pump is driven. When the speed is
sIBwEraRe dildBRtfow tate OR /S pafteing képt TH@6AStAnt Bjthe Pecome
dituent pumpsysiem 83, theldiguidediluentirgtia ¢s thushreshucedndsadingdose
the, dellvering ofcg e dilutg rink, Caversely.df e, Uayid PR spgedpy

is higher, the concentration of the drink can be increased, Another

cSRBIRbRY pafdifietBRYS w5l beths Voluine 3 the drink by EbHtrolfig face
thiee tengtim of tifnefor whichdhe dile¢nt.pubhp systém ishactivated-and thie be
|e§981o@fﬁirlpe forwdhigh the liguid pumpyis drivgan The contiolter 94 dhus, 4

corltaglg all th necessary, dreinks plg%%[ramg tcgrrespondi@% éo tgg Sc@gi_cgt on
effectedVia ela%flllbuttérll on‘the con ronanerI )53.alshe metering and -+

mBdNG dévice obiled tontainéiarly alseBontdise aldcodefimean béo the
reatkdyn g readenmssociated withatherhase station Ss Jhercpde CoIHISES om

23 Infoyratipngferting.to e, dentity andior the patuts, of e prodyet. ., o,
anéllor to pgrameters concerned with the activating of the diiuent supp]ay

afdrBrHGHd plifip Bfve RFANS 1TIE Eodehafor example? be ustarae! -
managehthe flowsatecof thexliguid pumpand/on otthe 3udiiueritpumpgd the

contgined i, the.hase,station, seastpconirol e diquid:dilyent rato, the i,
code may alsg control the opening or closing of the air intake in order to

oBaIta Hothy 8  notfothy @ik 35 ASfustra&sdhin Fighfe 13he dir <19
intakendrechanfél- 74 taa begpldced to intévsect theldilueat duct 7@rtheless

Thereforeo it isiplacedhefere thejptersection ofthe Jiquichstream and-ectea
g' ‘:%evg‘%%% ol dTT%’J?%'e’s”c"r"gQrﬁlr ghannel placed after the Infersection 1e
liquid outlet or slightly below. An air intake 74 is
furthermore provided in the region of the restriction
72. The diluent speed is such in that region that air
is sucked in the diluent stream before the stream meets
the liquid stream. Such an arrangement reduces the risk
of the air intake being contaminated with the diluted

product coming in the air intake by accident.

In an embodiment illustrated by Figure 14, the device
comprises a non-return valve for the metered liquid.
Indeed, since it i1is wvirtually impossible to guarantee
total tightness in particular for low viscosity
liquids, a wvalve 690 1is added in the liquid metering
conduit downstream of the pump. Since traces of water
cannot be removed in the intersection area 72 and the
mixing chamber, if liquid drips from the pump to these
areas, the diluent could contaminate the liquid
therefore causing a potentially favourable ground for
bacterial growth after several hours of inactivity. The
valve prevents this issue by stopping the liquid from
dripping during inactivity of the device. The wvalve can

be any sort of non-return wvalve. In Figure 14, the
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- 29 diluent ducts is that the air channel can become contaminated by
diluted liquid which may cause bacterial growth. The problem is mostly
caused by geometry and physical factors such as liquid surface 5 tension,
phase changes, etc. This air channel not be properly cleaned during a
flushing cycle with a cleaning liquid (i.e., hot water) as the restriction
calfsEsoa SUTIBA Effedt fidm fhPaiE @ﬁl@ﬁﬁé} taPthe ShixriP Bfanierthafalve
prexebtsrtheseleaning:liquid fromntd entetingdhetaibelannet.alngrefare, the
this, ewdoctien egsurgs thal o foed Jiguid cap entst the acchangel iy ..y

the_present example, the diluent duct 70 and the liquid metering duct 69

aRMdtHirebtly poseit?énedTl]ﬁemY@r%é’&lo@ “She bt bt et witththgough
miieg 45 chambeée 80 tTire dilient Idectt7®ishreléerthbless spositiongd in The
such; & way that itssstream isdirected; foward the “QH'QtSU@@Q“_, £€4dRtheoen
dlrectlon of&tﬂe |IS%HId outle%gr SIQghtI elow. Ar'halr w(;é% 4is ‘

“The dilueht - = =™

fUPRERHEFS provi ed In the region ﬁe Téstriction 2

spee i¥ 8UEle indRatFedicns tst ai fis ShekedUREhe iUt Stecahy Hefste 11
th@rﬁre@am@nee&sam@e&qumbstr@am&uﬁ&@bmangﬁneﬂtl@educesme soon
risk. of the air mtak e|n contaminated wit the diluted uct comin
e Kby SndePB I art Srbadiant flist Sed by Eigure L™
th"eod&ﬂréég%oﬁfptrys%@ea R&H-t&ttirn valve for the metered liquid. Indeed,
since it is virtually impossible to guarantee total tightness in particular for
loyy viscosity 30 liquids, avalve 690 is pdded.in the liguid metering e the
conduit downstream of the pump. Since traces of water cannot be

réM GRS in the8 ntefdectioR Bré8 72 artf ha  fifiking chamber*#hgdiar  the
drips/fromithe pump feethesedareas tthe dilueaticould tortadiinaterthéng of

ligiid 35lherefore causinga potentially favourable gropniforcnat can be

diluted, such as washing powders, soaps, detergents or

other similar products.
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bacterial growth after several hours of inactivity. The valve prevents this
issue by stopping the liquid from dripping during inactivity of the device.
The valve can be any sort of non-return valve. In Figure 14, the - 30
valve comprises an eiastomeric or silicone slit valve member or layer 691
maintained transversally in the liquid duct 69 by two rigid plies such as
tvio-mETA plates 692, 693. The valve 690 can be inserted through 5 slots
provided through the two half-shells 3A, 3B. The slit valve member is

cqnfigurgd 59 that {hg S'%%Pp%@&“&%ﬁar%ly whea a fluid,pressye hf’i!%xmg

built up upstream the valve as a result of the_pump being activated in

pump chamiser 80 PumpTemMbEiRotshgwny €A sbBn RHHRARE p%mBOOd
is stopped;dhe valve s eesilient eroughi 1g clobe ©ffthe batletoThected to

inventiony a@@@@%@l@rto (the field of.the: prepatation gfinan-feagsproducts.

For exantﬁg e 15 |nv ntlon may be, used in the field of the dispensing

of products c\ﬁlc%?ne in the?oipm of f‘qﬁjlds that can be diluted, such as

washingpowdergsshpss detergentd ot tothep similar products. - 31 -

Claims 1. Revicel (3)der metering@ base liguidand mixing thisdaseligujd
with a dlluent to repare 5 pr ct, the device being able to b
connected fo a (%onr?gln @% contgrﬁﬁg t&ofql%éxalﬁl(?th%g e\t/#(:leq&f)%i with

comprisingth§ |Iaﬁlh%@fe’ranJ(@9) - a diluent inlet (71) with a diluent
duct (70),H® -cai mixing ckiarber (B0) fot sixing the bguid with] thei dittient; t o

wherein the dilyent dyet (glg)clémglor@gcrglatly@@é to the liquidmetering.

duct (69) for the diluent stream to intersect the liquid stream before or at
tream to intersect the liquid stream before or at

the mixing chamber (80) characterized in that

a liquid pump (6) is provided, which is a part of
the device, to meter the 1liquid in the 1liquid
metering duct and in that it comprises a means for
accelerating the speed of the diluent stream,
relative to the speed of the diluent at the
diluent inlet (71), in the region where the said
diluent and liquid meet; and

the means for accelerating the speed of the
diluent comprises at least one restriction (72)
situated at the diluent duct before said streams
meet and/or where the liquid and diluent streams

meet.

2. Device according to claim 1, characterized in that
the restriction has a diameter between 0.2 and 5

mm.
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15 the mixing chamber (80) characterized in that a liquid pump (6) is
provided, which is a part of the device, to meter the liquid in the liquid
metering duct and in that it comprises a means for accelerating the speed

of the diluent stream, 20 relative to th eed of the diluent at the diluent
inlet (71), in the region where the said diluent and liquid meet; and the
means fOfddceteratiififéispeed of theéddmient coriprides &t1Bast e 12ed
restrictionn(72h 26 situated af thendilugnicduct before-saidstreamsaneeteast
and/or whete theliguicLand diluent streams. meey, 2. Device ageqrding to; o,

claim 1, characterized in that 30 the restriction has a diameter between

0.2 and 5 'min. 239 3 PRvidd aElording 5 9aiMd 10D, ERdrabRTizetPO) /
in that thecdituent duetl(7@rmwemiprisesat least one terminal portion which,
with the estriction (72)anddhe inlet g ihe mixing:ghamper@0)< 5 foFms: ne
an alignTent, aéld the meterin%d%ct (r(?gzlfor the gassac%e_ of thg qucurild g
comes in a fransverse directior to the Said réfﬁ?::jnmlern 104 Device ' %4t
accordingltd&ryesite- of the preceding claims, characterized in that it
comprises an air intake (74) before or in the mixing chamber (80) to carry

aij, into the mixture and cause the preparation to froth..15 5, Device .
ac?c'ordin%etg%e?t%er %ﬁg%%%:% S ‘13,302 aﬁay& Cc 8aera_l(:t(@:-Fizeg kllﬁe ,tha]%tecedlrllg
comprisés R & infAlkEr @a} ebrrRGhicating Vith thé rétigion> ¢72)2p0 air

intake (74) before or in the mixing chamber (80)
to carry air into the mixture and cause the

preparation to froth.

5. Device according to either one of Claims 1, 2 and

3, characterized in that it comprises an air

intake (74) communicating with the restriction
(72) .
6. Device according to claim 4 or 5, characterized in

that the air intake (74) is positioned relatively
to the diluent duct (70) and liquid metering duct
(69) for the air to be sucked 1in the diluent
stream before the diluent stream intersects the

liquid stream.

7. Device according to any one of the preceding
claims, characterized in that diluent coupling
means (71) and means for driving the pump (78,
651) are provided and are configured in such a way
as to detachably connect the metering and mixing
device (3) to a Dbase station (5) capable of
providing the diluent supply (520) and the means
(521) for driving the liquid pump.

8. Device according to any one of the preceding
claims, characterized in that the pump (6)

comprises a chamber (60) in which a series of
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6. Device according to claim 4 or 5, characterized in that the air intake

(74) is positioned relatively to the diluent duct (70) and liquid metering

duct (69) for the air to be sucked in the diluent 25 stream before the

diluent stream intersects the liquid stregm. 7. Device according to any

one of the preceding claims, characterized in that diluent coupling 30
means (7P and me@a]r%nf@iaaﬁvméﬁﬁe puffp (787853} are prlovidetrand  1n
are configeised igsuchya yaye as ta detachably.connect the metering and
mixing device (3) to a base station (5) capable of providing the diluent

supply (520) and the means 35 (521) for driving the liquid pump

Dévice a¢eBrdifig B &My ShBdf tie predeting” clains, %ﬁ%?&dtéﬁ?edluﬂ that
that the pumpi(®$ tcomptises/a chapssrt(60) imSwhichsa serés0fle83 by a

rotary e'%@l@@lsl@@ fe)xwhichgeollaberate iy gearing 1@89@%1@?@676% to a
housed. 9. Device aqccordln%to Cia|m 8, charact éée%m that 5.a

rotary eleme%%fér*ﬁ IS &Xten el‘:i%ylan %o far?g ans 6?13 w?t%:haeg 0 Beth
connectéd iova complementaty cdi@hﬁgms 821 )tassodiated wiglhation
drive means (93) belonging to the base station (5). 10 10 Device

according to any one of the preceding claims, characterized in that it
comprises its own duct (85) for delivering the flow of diluted and mixed

fobl liqutPUitEQly AGNASIFEEH of Bire 15 Mixifg &hamber (86 inkrgceding
receptacﬂﬂ.a]ﬁm@ewcea]ceomg teanyt ane bitheiprecedipg iclainsits own

charactegized in é a{ it eampriges;wo.- half-shells (3R, 3Blassempled s ang
along a partln 0 I|ne (79)lpassmg through the pump (6) and the

mlxe iquid” diréctly downstream of the

mixing chamber (80) into a receptacle.

11 Device according to any one of the preceding
claims, characterized 1in that it comprises two
half-shells (3A, 3B) assembled along a parting
line (79) passing through the pump (6) and the

mixing chamber (80).

12. Device according to any one of Claims 7 to 9,
characterized in that the coupling means (71, 78,
651) lie on the same side of the metering device
(3) so as to allow the coupling to be made by
manually plugging into a docking panel (58) of the
base station (5) itself comprising complementary
coupling means (520, 521, 524).

13. Device according to Claim 12, characterized in
that the coupling means also comprise means for
translational guidance (33, 34), 1in a direction
that encourages plugging-in, of the metering
device with complementary guide means (522, 523)

on the docking panel (58) of the base station (5).

14. Device according to any one of Claims 7 to 9, 12

or 13, characterized in that it comprises a code
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mixing chamber (80). 12. Device according to any one of Claims 7 to 9,
characterized in that the coupling means (71, 78, 25 651) lie on the same
side of the metering device (3) so as to allow the coupling to be made by
manually plugging into a docking pa_neé £58_) of the base station (5) itself
comprising complementary coupling means (520, 521, 524). 30 13.

Device dcedtdiritifo AIint 82chBracteriz€d #F%hat € edapiity Meahrs the
also comprise means famtransiatiohal guidance-(33, 34} e a diréctiatat ion
that encourages plugging-in, of the-metering 3pidevice with ot ure of the

complementary guide means (522, 523) on the docking panel (58) of the
base statib{8f T142BR(ite acCordiig B8y bhe St CIamML 790 i1 or the
13, charactetized irpthatdtfcornpeses algoelet- 34 uhpf gan dedéad bylaquid
reader alggggja@giwi@h the, base station, which code comprises
information referring to the identity and/or the nature of the product
and/or to parameters concerned with the 5 activation of the diluent supply
andlor lifeidipempadrivenfiéans. 18 Device aeésrdingfto afyeon@berding
preceding] ghaigs, chanagterized:n that it comprisesat0 conpectinggmprises
means (31} gllowing |t 19,0 attagned to coniaingr (4. the whgle [aring, .
a disposable or recy%la%\ e package.

to a container (4), the whole forming a disposable

or recyclable package.



