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Appliance and method for preparing a froth from a food liquid The present
invention relates to an appliance and to a method Yor preparing a o..., from
a hood Liquid such as 5 milk and is _n=ended, for example, to he used in the
context of the preparation of beverages such as . ..,,'"Js, milky coffees, .e

IANS PG 02 A 8- 9 iRl SNR0lale ardgther sheciali ot heygrages 1o

indéeFdityly becoming all the rage. The best--known beverage of this type is
a taffeerof the cac neanttype. incfaisediquid . ortigrp coasisting:aticafteea

topped by adayeteidrothed milk 15 which. begause of dts e[y, muchJowgr ;5
fa

density, floats atop one surface of the liquid. in general, %rspar|m~ one

takes ima martipulatidr® Bpefations and"Ei8aRing: .Hemdbst ctiS S, way &€
prepadrg @ basé. frath<20 istepeurthecdesired amotmt obpulk intetlven  as

C%@@%dm%eg;se & steam %@J@Eé’&% from accoffge -machipe ifﬂéf&%hiato,
cqh?talne[iafgit tiQ% it urpdan%gown . C intr?duce Elhe air needed to form the
fO @) a

rOth- 25 Afirdt 2 sacva” age With this méthod that' At entails RaViRg a coffee

machine equipped with a steam outlet, and not all machines are. Another
disadvantage liesin the-fagt thatiis 30rgenerally natpossible toprepareithe s

frath at the same time as preparing the . ... e, unless.aJ.. ..and expensive
e R Wb SSp a1 fat Cir G Sak 137 bhrashss T Coffes nd the
othéffor pfoduchiy® ttelaht, "Avaifabie '35/ Anbthel-disadvafitage-associatéd €

thefuse lof caffeeomachinestwitiea steamcompe+ ssks=4 oj,ingthedVasb that on
the system forheating the-water thesesmaehines, 2o+ of frothed milk
which, Dbecause of its wvery much lower density, floats
atop the surface of the liquid. In general, preparing

one takes time, manipulation operations and cleaning.

The most customary way of preparing a milk-based froth
is to pour the desired amount of milk into the
container, 1immerse a steam outlet pipe from a coffee
machine in the container, agitating it up and down to

introduce the air needed to form the froth.

A first disadvantage with this method is that it
entails having a coffee machine equipped with a steam

outlet, and not all machines are.

Another disadvantage 1lies in the fact that it 1is
generally not possible to prepare the froth at the same
time as preparing the coffee, wunless a complex and
expensive machine with two separate fluid circuits, one
for extracting the coffee and the other for producing

steam, 1is available.

Another disadvantage associated with the use of coffee
machines with a steam outlet stems from the fact that

the system for heating the water in these machines,
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MC s._olt en a -he ,or.iosk, has be k..eT c.on an V .y switched in order to
produce the steam without having to wait. These machines therefore
consume iarge amounts ch power, which makes them not very economics.!
5 to operate. it must also be noted that steam pipes soon become scaled
when the water used hard water and this entails regular, maintenance Cw-?
ok - IR oo O 10 ANOBT Qi iva ot th (e C - LY
macrine stemsOfromtthe Rt ifat the quakiftheSrothlis deépetitent Bhtheut
skilhofithe user wai€. means tha dthese mache;rcesto=nat@llowntbe reede

obtaineditg hay. 7 repreducible properiies and, g unifgrm quality. 15, Agather ;

disadvantage sC eE:m,,, from he East Mat Me pipes in contact the _.,ilk are

diffitutantHict very- practicaPcigan > 20" Here' alsoéxists mdtHanicat stifring
appliances whiche arexpsually intehdedvor dlomestid use fdrdedating froth and

fremimore arless,viscous hac Ql; itsisuchas.eqys, deeydees.or shedike The,
problem woilth these appliances is of several natures which means that they
2513reqfﬁ9suh%%la%6tplr ducing froth from a . "e., liquid for making a beverage.
One disadvantage, f or example, stems from the fact that these appliances
stitna figuid orapastertheseld s.atencopsiderablyolimyr  theirpotentiakuses
addition, mi, . dqes 30 npt froth as,convi Cj'i%l¥ whep co_gl.or at ambient,
temperature. Another disadvantage s:::mis from the UvA that these
appliances afe ifBuitedto féthing thé 35 icroBidtooitaly Senditivediquids
sucheas=milk.dRegular cleaning otithedtank the applianceneedsit@ beo have

envisaged oraer remove any solid hoad residue., in,addition, heating one milk

has a tendency VC. increase the extent to which cooked burnt proteins
Another disadvantage stems from the fact that the pipes
in contact with the milk are difficult and not very

practical to clean.

There also exists mechanical stirring appliances which
are usually intended for domestic use for beating froth
from more or less viscous food products such as eggs,
ice, Jjuices or the 1like. The problem with these
appliances is of several natures which means that they
are ill-suited to producing froth from a milk-based
liquid for making a beverage. One disadvantage, for
example, stems from the fact that these appliances stir
a liquid or a paste in the cold state, considerably
limiting their potential use. In addition, milk does
not froth as convincingly when cold or at ambient

temperature.

Another disadvantage stems from the fact that these
appliances are ill-suited to frothing the
microbiologically sensitive liquids such as milk.
Regular cleaning of the tank of the appliance needs to
be envisaged in order to remove any solid food residue.
In addition, heating the milk has a tendency to
increase the extent to which cooked or burnt proteins
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3 are deposited and adhere to the surfaces. existing appliances are not, for
the most part, ;ell suited no reducing t@e encrustation of this s..._... residue,
making cleaning t_oub.eso...e, 5 These appliances also have a stirring and

drive mechanism whichisf._Z.E.., -.,ci ., 0 ,he, z, and this -resents several

dispevantages: the yemovaliefiting dme not instanificant they nave 10 3y
Jy ,.€00...€'s0iled c. e quickLy, theyent a.... additional cost as a result of the

mettipficity: of eBMponeAsS ard the Bfifring héans &fe diffictlt 7 €lean 551
Anatheedisadvantagewithmtheserappiiancez:stemsifsam the fact Mat feathing

inﬁ@%ﬁ%ﬂ@_?”%}?ﬁﬂﬁ)t Cci%tggqlr{gr reasons assqeiated with the arrangement

of the stirring means. Some appliances nave a stirring means pDsirionsd A
the middle of tne Such an 20 arrangement is not efficient in quickly
convesting & voluime mailt based tiquithinte a rich froth.rOthey appliehces have

seyeralstirrers. These arrangemennz.arg generallymechanical with gearing
25 ..eans r%%e.ded to soorcl.,..t.-.. the rotationlof a0 ,stirr§rs, and this makegq
tha'§ystem intrusive "and therefore fes5Hygienic, increasés thetitimber pars
anderakes olearfing aimeretpainstaking: Copetatiort B30fRatent: 6 318 p4nave
reJaatEtsemh applialac% @dsrd@re@a}ﬂrmger?otlb@ly@ragai o food withes_==rringi 1
suc ot chocalate, for example, The -ppl_ance comprises a . sysnem far
e Eaio ket i e Sl s ecalie ik ol i
disadwatitages 35 Fitstly Hhsuch-ar appianééahe Myiid of foth 182 Stirred®
caaxdally withh, respect to the central, axis of the tank, and this causes a
circulation whichh, some layers of liquid or __. _h, particularly the peripheral

Another disadvantage with these appliances stems from
the fact that frothing in these appliances 1is not
optimal for reasons associated with the arrangement of
the stirring means. Some appliances have a stirring
means positioned in the middle of the tank. Such an
arrangement 1is not efficient in quickly converting a

volume of milk-based liquid into a rich froth.

Other appliances have several stirrers. These
arrangements are generally mechanical with gearing
means needed to coordinate the rotation of the
stirrers, and this makes the system intrusive, and
therefore less hygienic, increases the number of parts

and makes cleaning a more painstaking operation.

Patent US 6 318 247 relates to an appliance for
preparing hot beverages or food with stirring such as
hot chocolate, for example. The appliance comprises a
system for driving a stirrer of the magnetic effect
type. It does, however, have several disadvantages.
Firstly, in such an appliance, the liquid or froth 1is
stirred coaxially with respect to the central axis of
the tank, and this causes a circulation in which some
layers of liquid or froth, particularly the peripheral
layers, are not stirred as extensively as others,
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layers, are not stirred extensively as others, 4 particularly the layers near the
middle, because of the centrif = effect produced by the stirrer. Such a
circulation therefore not suited to producing a Korn sufficient quality or to
reducing he .one 5 needed produce this froth. in addition, the structure of the

appliapce.is netygienic forreating.a,. lik-sbasediquid and cleaning:nat,
made any easier byesyggcacconstrléctlog A lobgth%rh%ewggsl for stirring J%%d R

cent ugin roduc rer.
pro%uct% W ,?c ,(Flave more loSs *.¢ same .L ,C ar,a,e. are described in

patehtddéiménts N© 20047623215 "6t'DE 19604646 Al. IGther stiring @
Systerhs 0.ahe maghetic eRgageieht £3. 15 are estfibed imdoctments US
_ 193293, DEo  131r37R,cHS 4t53%332fand WS 6 712 4970butrieme of the
these provide sotutions supye. ;i tonpredueing @-froth gualitydn shertitinae ant g
hygienieally., 2044t hhidy; 0 8h - 815 094 relates o a5 8- shyp @ a POL-

fogdlsgeg%m a, g]rllllé.-tbragggib&\l/erage. he pot comprises refrigerating means

and .forced--convection means the form of a magnetic . ronor. Suc. a device
IS not suitea converting the liquid into a froth but 25 simply keeps the liquid
uniiformty atithel refrigerfation semperatore faraesepvatione Patent S8 35Eve

349 relates to gesturing device, comprising aheated. .lank. magneticigrive 5
means 30 positioned under the tazk for dnwr;{gtna: nub located in the middle

thetafk “THe i a8SScidted with 4 Ustirfing efem@nt Whichis ofts: t with'* -

respect to the nub, causing the element an oscillatory movement. Such a
principle of stirring mayscreatena loss in magnetic, 3% @@lJQiH!Qa@%&EM@_Otfizpe
el xtl moment (. - 13- denerafed bythe ofset pasition,af the sliing. ,
means ‘with respect the axis of rotation the drive ‘moans. problem increases
i4q3née%§mgi3@”qnd US 6 712 497 but none of these provide
solutions suited to producing a quality froth in a

short time and hygienically.

Utility model DE 89 15 094 relates to a refrigerated
pot for dispensing a milk-based beverage. The pot
comprises refrigerating means and forced-convection
means in the form of a magnetic rotor. Such a device is
not suited to converting the liquid into a froth but
simply keeps the liquid uniformly at the refrigeration

temperature for preservation.

Patent US 3 356 349 relates to a stirring device
comprising a heated tank, magnetic drive means
positioned under the tank for driving a hub located in
the middle of the tank. The hub is associated with a
stirring element which is offset with respect to the
hub, causing the element an oscillatory movement. Such
a principle of stirring may create a loss in magnetic
coupling because of the high moment of inertia
generated by the offset position of the stirring means
with respect to the axis of rotation of the drive
means. This problem increases with increasing speed.

Such a stirring device can therefore work to stir
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Such a stirring device can therefore work to stir 5 certain liquids or otne.r
subs, , a' low speed bult may prove iL -suited to converting liquid into a
froth an sufficiently high speed. .  den_a_ vy, the document dccs not ..en
_on the conversion a ... ..,. hKo a, 5 froth using this device. it therefore ,
ma.n obec -.'v .: of the invention.r o_alleviate the disadvantages the for. art -
Ao betis: sieciha Srodtitton 10 o ot Tohva K. 7B-C. fagi
. 12ya PHEYSY forproltfed t& beverage tAnbjettitithe invention fTepsh
oretto pravide annappliance whichds ©f more hygienicidesign; ican beclment
cleaned easily, and is;zimn1g, to use, Another object of the inyention fo,.
provide an appliance that produces a fronh with reproducible’ .... . c. and :c
. LT et ngshortest t e V1SS 20 preparation time. Another object of -he?
invention i3 to ne method preparation 107 limiting the am -m t user
@nﬁpgvepgio.rb}?@r%@gtpgr %p_j% PBth%ﬂﬂj\@f\iiQOéo Brovidgan i%%@@?@ﬁha@o
is elc?noml%al to use, Todthls end, the |nvent|o%rela es toan aggllancetfor 80
preparing froth froma miik-baséd 11GGid° Accotding 16 Claif.- ¥mbotiment’”
infoneror® hg @lementi®a relisfforated-imthe siifface the tanicamdt hds af 1on
least ar 35 shaperthat more or lessscomplements thesstireer. Ther stirenean.y
_¢Us engage irl1 ﬁhe asa'tger\g_eéi](_gfa Qr recess. Sut.:,..'ent clearance may be
prowde% no allow the at..rer to be ro,_asiona..i_y driven without exces..ve 6
friction. in an alternative, surfaces made of materials

An object of the invention is therefore to provide an

a

appliance which 1is of more hygienic design, can be

cleaned easily, and is simple to use.

Another object o0f the invention is to provide an
appliance that produces a froth with reproducible
properties and qualities, in the shortest possible

preparation time.

Another object of the invention is to simplify the
method of preparation by limiting the amount of user

intervention.

Another object o0f the invention is to provide an

appliance that is economical to use.

To this end, the invention relates to an appliance for
preparing froth from a milk-based liquid, according to

claim 1.

In one embodiment, the positioning element is a relief
formed in the surface of the tank and has at least a
shape that more or less complements the stirrer. The
stirrer can thus engage in the said relief or recess.
Sufficient clearance may be provided to allow the

stirrer to be rotationally driven without excessive
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with low coefficients friction may be provided. Thus, one stirrer is out place
simply by simple 5 engaging ¢ shapes without r ¢ yc. .a. tool. The stirrer may
be free or connected by connecting means, preferably of one quick coupling
type. The relief or recess and the bottom of the tank 10 together forms an

integralwall, __ys.there no peed ;toresart, seas,.., glements, tﬂﬁ%er ials

redu ngthe com eX|t d renderin the pllanc more n
b& o%r%1 0 e nan Plés un er}nsctoo o%rlnegan R “hr@ surfffce ﬁﬁ %ottom of

one tank and more or less 15 forming the entlre width the tank this part,
thhureliet Is; fortexanple Lpravidediin the actuat wall Lof the tankiasan
inwagds,indentjen of thetan,, itherefere praducing sthe outside, @ recess this
2 aII Tjge recess ..m., f%rme an the .,.e of the can ther fore serve to

house the magnetlc%?i% portlon “ofthe’ Erlvéxr)nneaencs SO thaw thé st Pr%rCt,li

.abeaglevatisirand sbme distante tolu I tc cotieltank, thisdmproving the
stirring effect by comparison 25 with a stirrer position adjacent to the bottom

thehgank gfference ghce sstlrrer |§K§n 6C%I I /botacY relerg%nt \gglch fggnk

around a re in the tank, one _ . ,...e variant, one pozinioning means may
bé 3980 FecesE A e Mternal SGrace GFthe tarfke: S whith the Stirrépisced
_ially pesitioned. inany eventithe : osiLeoaingsmeans thus serdes: ipositionhe

both,al 0ng {he h%@nt@éﬁa& apd alopg the, 35 vertical axis in onetank.in,

also serves to guide the stirrer and prevents the latter from accidentally

ledVing the hianetic fitS1d-aurs. the stifing” operation°7 “five stirrér may -~ <
adopt Varieus configurations in one of diesei¢hé stifferchas awaanalar Less

shapewith; a:gentral, sion-fitting the selief,acting-a pesitiening means,

The relief is, for example, provided in the actual wall
of the tank as an inwards indentation of the tank
therefore producing, on the outside, a recess 1in this
wall. The recess thus formed on the outside of the tank
can therefore serve to house the magnetic drive portion
of the drive means so that the stirrer is held in place
in elevation and some distance from the bottom of the
tank, thus improving the stirring effect by comparison
with a stirrer position adjacent to the bottom of the
tank. As a preference, the stirrer 1is an annular

element which fits around a relief in the tank.

In one possible variant, the positioning means may be a
recess 1in the internal surface of the tank, in which

the stirrer is partially positioned.

In any event, the positioning means thus serves to
position both along the horizontal axis and along the
vertical axis in the tank. It also serves to guide the
stirrer and ©prevents the latter from accidentally
leaving the magnetic field during the stirring

operation.
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the said .:e....;_e:E projecting Yrom the bottom of one tank, 5 and has at least
one magnetically slaved portion positioped near the periphery the Said e.n
,.a... Sion, A configuration such as this is effective because it allows the
st-rrer easily to be fitted into the tank. addition, . ".L-d.!.,.0'vd.o ...,,,

Cil,, - 1d.:.; fo.be kept a gertain 10, distance away from the bottom of the ¢
tapk which gricoufages goqd foaming, In, one smbodiment, the drive Iean
compris€s a magnefic drive portion which engages fte extérnal side the 15
tank 3hdindide the 5&1d refidf-Oh? Magnétic diivepdrfion thud caldbBRes /
with feast tife s&id imagheticalytsiaged periohlofthecstirrer. Phe trhagheticc,
drivedporha ©n .at,.acdesse r ' aine byna, gspindlesasseciatediwith ancelecetrien

motor; Magnetic 20 collaboration. between the drzlve member.and the stirer
therefore cioser, reducing the risks of detachment defective drive, even at

high §p8Ed: #rbA& toRfigtiration Bt the'stifrer: theattérfhids’a 285setipheral ©
part possessing stitringrelementsi The Stirring efemeénts maytthus censistrof .
ong,or, sgveral of thefol, ow, elements; turnsof tergidally; shaped -Cike, 4 1 n
im ,ellgrs, blades, C?ratings needI%s. 30 Certtain eIerpen% may§ro emore.
effectivé than ofHérd according the natiite otthe fiquid for exafiple "7+
Accotdingao oneaspect Qaneniavention, the tank nasr in the part designed
contain the a surface 35 which is with, ut joining line or connection between

two, parts andwithout apy ling demarcatina.an 02 J.filce, Specifically,a ;..
liquid such as mil tends Very ic Fy to soilany _, reéjlon éthe deposition

of Soilts. Thin-phendmench sccetiGated dnelitquid i$he2ten8 Ehddne e
liquich then tentsitoform a samewhatcoaeked erf burnhlayeranhieh isctherefore

mg%%@i%ﬁbaQHHE collaborates with at least the said
magnetically slaved ©portion of the stirrer. The
magnetic drive portion 1s thus made to rotate by a
spindle associated with an electric motor. Magnetic
collaboration between the drive member and the stirrer
is therefore closer, reducing the risks of detachment

or defective drive, even at high speed.

In one configuration of the stirrer, the latter has a
peripheral part possessing stirring elements.

The stirring elements may thus consist of one or
several of the following elements: turns of toroidally-
shaped wire, 1impellers, Dblades, gratings or needles.
Certain elements may prove more effective than others
according to the nature of the liquid, for example.

According to one aspect of the invention, the tank has,
in the part designed to contain the liquid, a surface
which is without joining line or connection between two
parts and without any line demarcating an orifice.
Specifically, a ligquid such as milk tends very quickly
to soil any gap region by the deposition of solids.

This phenomenon is accentuated if the liquid is heated
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By avoiding these areas that encourage solids to accumulatethe h, E...,-._
risks are reduced and ._. ea., . 5 is made easier. Thus, as a preference, the
tank comprises a surface for receiving the which is an ntegral part. The tank.
may :thus ..:d. of several elements welded together out which ultimately

form integral part, 19 To,encourage frath ta.form while at the same timey
re%ucmg the stlr?lng ___,.e, heating means are provides- {o'heat the liquid in

the'ehramber CBEing’ Stirfing 1 ThéSE heating meahs are preférably imeansofor -
dimsctly dbeating the tanle | r.anexembodimentcthey are celectsicallyiknsa o

-G Lesiglve elemants i contact with at least,the pogtgm.of the tank, Ihe ; g

elements may be chosenfrom: east one heating circuit: of "thick the 20 film’
kind in E6Mtact Wit afi 'externaiPSurfaceof the tankS 6F hEAfiTy resistive F27k
elenments. otthe Mies Ldée aesistor typedr contagt witlke theisurfate ohthehtank

25 Ptherhear s elements mayh,e induction grinfrared heath- meansyona o«
combinag_lont ese means W'ﬁtﬁn arin re istivebeleme ts. 30 a theferretd !
emb&dintent, the hearing Means Comprise hearing circlit of the" slectitally ¥
inSalated:thick thile kind>printed directly onto the external surface of the
bottom the tank. Such a configuration makes to possible to increase the

pawer de..3),:y againdtthe 35 tank .-age, an the,, e For-spduce the t 4G,
taken to produce the froth because thelﬁqw more quickly reaches the

optifAtM temperature oF frothing: AR all s S dchiévetPwhilearP e sathe

time avoiding shiekingidue a better distsibutionnofdhe powerng insarder tog .

D%WEE%3QE¥§%}Q?tﬁé§W¥eQE§§t%Pé%erably means for directly
heating the tank. In one embodiment, they are
electrically insulated resistive elements 1in contact
with at least the bottom of the tank. The elements may
be chosen from:

- at least one heating circuit of the "thick
film" kind in contact with an external surface of the
tank, or

- heating resistive elements of the shielded

resistor type in contact with the surface of the tank.

Other heating elements may be:
— induction or infrared heating means, or
- a combination of these means with heating

resistive elements.

In a preferred embodiment, the heating means comprise a
heating circuit of the electrically insulated "thick
film" kind printed directly onto the external surface
of the bottom of the tank. Such a configuration makes
it possible to increase the power density against the
tank surface and therefore reduce the time taken to
produce the froth Dbecause the 1liquid more quickly
reaches the optimum temperature for frothing, and all
this 1is achieved while at the same time avoiding
sticking due to a better distribution of the power.
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and that does not require any particular skill or .._rc,,...ancc, c.: the user,
control the means setto 5 automaticall% cut off the electrical power to the
heating means and to the electrical mofor aaccording to a . roese. scheme.
More particularly, the control means comprise a temperature sensor
associated to the heating means, wherein the control means is configured to
cut electrical 3up.: ... V' to one heating means an a set point temperature that
is tetethfired that thedighie isheated Below:its béifing poirt and turing a*se
preset time. tThelpreset schemasspored the contrpbmeans is: detenmined byr

the napre,qf1pe liawd (0., mikd,and 5 the yolum liqud that ¢an e

stored the tank; i.e., the volume of the tank and the use of an eventual fill

maNtHEtanK frdidate®H the GSér the" filling 16ve1 forthe liqufd' forderto te
obitamta nwlume ct. Enfl:.paimahgqualityeaccording tothe 20qresetsche meo

The %F?Ri@@%e aceording tesshe. i”ﬁeﬂ%@@%ﬁ‘l@f?@es %k?@rdé‘%ﬁ&@éﬁt”%@ans
connection assembIIX aIIowmgrthe stand and the tank the one I]qand tob

confedted’ 25 to, 17é'0 ocia

Phé nand, SIeRHTical Sower Supply base suppor?"ilha{tng
carebé eonndetedt o) tﬁélmauﬁ@ntﬁ@i thiee Standigndthe fark formingpaftof
a fgamipgainitmay be-moved gpaynd-tor filiagnservicing &@%ﬁ@aﬁmga-r@et
do that, th cordles% connecc}'gog asseglbly com rl%les a 39 |r§it c&rlmecjtor

séjcure(?t 0 thé po pour, '6f th. stand and" a second connector secureg nte "

POWtEASY base %Jp%%irt ithe tWe %%Hécté’t%lﬁ&ngaé%n%féﬂnt%géthé?r eset
electricallyrincorderstoqpowerlike elestricat means ohdhe standpwhite thes is

Stégg&ﬁ@ﬂgﬁ‘gﬂe%en%@@p% Jws; one agvaniage of 5. an) ) p2nd

pliance sc ..,..e:., with the mobility the frothing unit which is ‘obtained

thE}b%m‘Bﬂ%éﬁBﬁ of & magAétic dﬁ\]?ée‘jéno‘:@fﬂobf wérdtess power E&ﬁplfa%/k

IClash.a. -thg.. fwoumeanst the tank and the use of an eventual
fill mark 1in the tank to indicate to the user the
filling 1level for the 1liguid in order to obtain a
volume of froth of optimal quality according to the

preset scheme.

The appliance according to the invention comprises a
cordless electrical connection assembly allowing the
stand and the tank, on the one hand, to be connected
to, on the other hand, an electrical power supply base
support that can be connected to the mains. Thus, the
stand and the tank forming part of a foaming unit may
be moved around for filling, servicing and cleaning. To
do that, the cordless connection assembly comprises a
first connector secured to the bottom of the stand and
a second connector secured to the power supply base
support, the two connectors being connected together
electrically in order to power the electrical means of
the stand, while the stand 1is standing on the Dbase
support

Thus, one advantage of such an appliance is associated
with the mobility of the frothing wunit which 1is
obtained by the combination of a magnetic drive and of

a cordless power supply. Such a combination of means



10

15

20

25

10 makes the v..ce dispensing the rots easier when, for example, the froth is
poured into a mug for preparing at caq%uccino. this case, the stirrer is a:so
retained the tank by a magnetic effect and does he removed 5 not fail out,
and need notr _r..,. the _a.._, while the froth is being served. The magnetic

elements are also configured (sjzing, posit size, etc.). 0 that the stirrer is held
il labcpe gttt i Sl e s P bl o
10 8pen S2edBwW S 1.0s 5 6 poLF 6t the ffoth PBHEFdescHption of théMfigure5Or
1FEpaLk shows:a perspectivenview ofithe lappliangecacceatdingdtoMeer is
invention; ..IG, ., shows a,view in section.on A4 of the appliance Figure.Li;
FIG. 3 shows a perspective view section on A-A" 20 of the appliance of

Figtire 1- Fi&. £8hows™a VieWPetspettiveand setiidh “on A-ATof paft of thie"
appliahee,tparticutarhyhoftne dank and of thedstaid takeadsalation; #16m5nt s

shows the §grr%roq{gtﬂ'%@pggang:§;i zthlgl Fﬁ;%s%fﬂew,s the;stirer B1G. 7 5o
sht wstthg direct heati means ass glated \év}llth tq:e bgttom o;lthe tank of the X
appliance: EiG° B Shows a-view from above of a variant Map2Us of tank with

itsPStirré e cbwsvienfronvabove Ehdariaatankl withi rediefs e .. by Her its

ciegeiationofe OAnflid;, Fie k0-shows,a view crasstsection B,B of a 10
variant of the tank of FIG. J. Detailed description of the figures An appliance
for preparing a milk froth is depicted

Brief description of the figures

FIG. 1 shows a perspective view of the appliance
according to the invention;

FIG. 2 shows a view 1in section on A-A of the
appliance of Figure 1;

FIG. 3 shows a perspective view in section on A-A

of the appliance of Figure 1;

FIG. 4 shows a view in perspective and in section
on A-A of part of the appliance, particularly of the
tank and of the stand taken in isolation;

FIG. 5 shows the stirrer of the appliance;
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15 with reference to Fig. 1. An appliance such as this is used to pr.:.c a.::e
froth from _ food liquid ...._ has propert¥ emulsifying under the combined
effect of mechanical stirring and heat,]for example, a milk product such
fresh milk, pasrsuri7ed or UHT milk, 20 skimmed milk, semi-skimmed milk or
milk, a @I%Grecgnggtgtesd ftr%rep %otv!c]iferee}fndivr\{atseer or IV&E‘I a milk concentrate
and "ater or élternatlveviy amizvore of milk with some other ingredient such
as coffeé. Z5-Thé appfiditce P &ccoOrdifg theliRvéntioh canmdtises & Seordidssd
foaming thit 2rand am electrical baseunitf3 omto whichithedfeaming unit 2

electrically; connected, simply by standing,in gn the latter_M, electrical base

unit 3 is powered with electrical current from the 30 mains by a lead 30. The

cotdlese toaing unit TofipriseS the side, a handle 26 so that can be
handled With .eaSe,suchasdonifting it uppermpaying o:fts €olvOutiatentst ank

a;Etear. f.Jotk.£.4Ng ok cleaning haying emptied 10.0fits,contents. The Urne
Coﬁ‘ﬁﬂs s -.., 35 stand 29 which the handle 2' is mounted, the stand being
closed y a removable lid 22. The latter protects the interior, for example,
against dust frodftheh @xterior, artlprotects thesexterior from the iAtetiopt 2

LvadtShpreventing anydiguigcor-froth .o..om. 12 splashing out when the
_.-l_is activated during the stirring operation. The appliance will now be

described greater detail 5 witri reference to Figures 2 comprises the stand 20
whthaithAR Hefetaiid oefank®l EedieRshe liquid that is to be heated
ant foamed. needs be sealed. and. of capacity suited to the volume froth to

be prodyced; , ., 10 nera), an appliance such as; this is-designed.nj prodyce. 4
4e>K . ot.h with | volume ranglan . from 50 to 100 , ,
with Treference to Fig. . An appliance such as this 1is

used to produce froth from a food liquid that has the
property of emulsifying under the combined effect of
mechanical stirring and heat, for example, a milk
product such as fresh milk, pasteurized or UHT milk,
skimmed milk, semi-skimmed milk or whole milk, a milk
reconstituted from powder and water or from a milk
concentrate and water or alternatively a mixture of

milk with some other ingredient such as coffee.

The appliance 1 according to the invention comprises a
cordless foaming unit 2 and an electrical base unit 3
onto which the foaming unit 2 is electrically connected
simply by standing it on the latter. The electrical
base unit 3 is powered with electrical current from the
mains by a lead 30. The cordless foaming unit 2
comprises, on the side, a handle 28 so that it can be
handled with ease, such as for lifting it up, emptying
out 1its contents after frothing or cleaning it after
having emptied it of its contents. The unit comprises a
stand 20 on which the handle 28 is mounted, the stand
being closed by a removable 1id 22. The latter protects
the interior, for example, against dust from the
exterior, and protects the exterior from the interior,
particularly ©preventing any 1liquid or froth from
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cr able to serve milk froth for one to three beverages of the cappuccino type.
However, a larger--- capacity tank may envisaged according to t h e need.
Ocourse, 15 the appliance of the invention may also be used produce a hot
__auid when the stir__erat_.n is eliminated or means .~D:c performing this

operatian, ;ar¢ deactivated, 20.Qn the interior..'v of the fapk is pesit.oped.;a
stlrg:eirrl\]/_leans 5 forr%rJEvin%the stirrer 4 are, for their part, positioned on the
exterior dg‘}?r )(ﬁ)ﬁo, anck preferably the space between the nk and the
interior of the stand 20. The stirrer 4 and the drive 25 means 5 are positioned

relative @p_ﬁjafmﬁh&r su¢h 1a w_ama&;greaateéomcﬂdeﬁti_rriing of the liquid instdei 1
the tank withoyt the use of an inirusive means crossing. the tank,, 1o dg that,,

the stirrer and its .stye means "are the magnetic: rue \?h .c h means that the

drive"80 higans t6 produces' a rotary magnétic fields that drives thestirrérs -
itseffeequipped Wwith acmeans slaved:the imagnetich-<field. 4setmagretic areans

arepositigned in any offset mannerwith.respectdhe central axisl” of the rant;
so that ttgje sttlrrer |shmade -0 rotate tr%-us f35 C|£cuI%t|ng the |I%Uld Cfr troéh ina
waY Wh Ce:h-0- cbdXial t6the edian certral xis the tank. fact tHfough -
such& cenfigurationathelliguid-and them the trothir LeAd té Tircafate ore orto

Lessjpreducing an asymmetric gone moredesscentred-ponrthercentreraf 1800

thestirrer, T bis,makes pessihie o Auoid VT, fomation of [ayers ganstant.. .
speed which remain circulating at thé same radius and therefore do not nix

'n®L,...foife andBietCThE Payerslsy-comtPast ik with 5 6Ré aRbtheriétatisey
thessamenradius; thelayersiare eireudlating at different speeds; in particutare ,
for a-given radiys, éhecl%ye@h%rc%‘%?e%lﬂl&h‘i‘err\%%‘?edﬁ% the sidg where.
the stirrer is furthest from, the edge of the rank and a_. slower speeds the
\Nﬁé&gmge a hot 1liquid "when the stirring operation is
eliminated or the means for performing this operation

are deactivated.

On the interior (INT) of the tank 1is positioned a
stirrer 4. Means 5 for driving the stirrer 4 are, for
their part, positioned on the exterior (EXT) of the
tank, preferably in the space between the tank and the
interior of the stand 20. The stirrer 4 and the drive
means 5 are positioned relative to one another in such
a way as to create forced stirring of the liquid inside
the tank without the use of an intrusive means crossing
the tank. To do that, the stirrer and its drive means
are of the magnetic type which means that the drive
means 5 produces a rotary magnetic field that drives
the stirrer, itself equipped with a means slaved to the
magnetic field. The magnetic means are positioned in an
offset manner with respect to the central axis "I" of
the tank so that the stirrer is made to rotate thus
circulating the ligquid or froth in a way which is not
coaxial to the median central axis of the tank. 1In
fact, through such a configuration, the liquid and then
the froth tend to circulate more or less producing an

asymmetric cone more or less centred on the centre of
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10 stirrer is closest - Me edge. This ., ar c;_:. a.. VO7 liquid froth circulate
inside the tank, prevents the stagnatio&of layers of _id jr froth and thus
--educes Me areas where the., e little orno at'....,.... taking place. 15 To
guarantee controlled rotation of the stirrer in the tank without the risk of the

latter moving ana therefore avoiding loss of control of the magnetic field,
e o o o e e et 318 of RS
tahRITRe pBsitiofing Meaissis °f uspositioned eceértricallyinthe rankbir

redaiip@dlmth.@qoogﬂimidaema@wemdﬁie@ smas ma!iwﬂwst&rterrtetbgmix
rofatignally driven i fhe casgd ...;:50rated, the posit Q... ng means 6 s a,

relief 25 formed : h. wa.l of the task ana a i4 ..e stirrer 4 guided in rotation

withGut Exee8sive HRElor ThePosinioning Medris cotitd halé ottiersrs are
canfigarationsrandaould, fof €xaniples be<airecess; imternvwhich part,of ther a
?tiﬁﬁe&é% th@éﬁd!ﬂ%%* ted. 30 qr@/@Q!\éanééige_cgf_l% E‘Q“'&_&W%l‘@n@@%@@éﬁ% “1%
it IS possihle c nstructt tank which the IlquIJd-—trEcelgln?Ipart, awd at least |t§
bttom, comprisssio join line or discontinuolis conhection dr 11e 359° ©
démarcatingcorifices arithes | abterto trestéareas which pregentapotentiale
Ihxégig_&&g@bi_grrbaraﬁy@é areﬁs mai a@@iificug}m §I@H§@urﬂa3§e J Tg@,lthehe
iquid-- receicing.surface, of the rank.is preferably formed as integral piece.
v e S e e e I
foF BRanir-leYare Aot cofisiderad s e Jdining fikes ordisdarftintios’d  thus
cannectiens. Byecontrast antjeint using rscrews, rivetdrea nested fikisirring
cogg,}'gqq(sdﬁgar 0, 5 join discontinuous connection liable to pose hygiene

To guarantee controlled rotation of the stirrer in the
tank without the risk of the latter moving and
therefore avoiding 1loss of control of the magnetic
field, a means 6 for positioning the stirrer 1is
provided in the bottom 210 of the tank. The positioning
means 1is thus positioned eccentrically in the tank but
in relation to the position of the magnetic field so as
to allow the stirrer to be rotationally driven. In the
case 1llustrated, the positioning means 6 1is a relief
formed in the wall of the tank and around which the
stirrer 4 1s guided 1in rotation without excessive
friction. The positioning means could have other
configurations and could, for example, be a recess,

into which part of the stirrer is then inserted.

One advantage of a non-intrusive drive means is that it
is possible to construct a tank in which the liquid-
receiving part, and at least its Dbottom, comprises no
join line or discontinuous connection or line
demarcating orifices or the like able to create areas
which present a potential hygiene problem and/or areas
that are difficult to clean or rinse. Thus, the liquid-
receiving surface of the tank 1is preferably formed as
an integral piece. Within the meaning of the invention,
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problems. particular, cleaning problems could arise if food solid residue can
become embedded and settle in interslti es of the join. The tank 21
consisting of its raised surfaces 211 and ins bottom. 210, therefore forms 10
a surface for contact with the " .-haa_ is substantially smooth, with no areas
encopaging, atachment solid food matter such as protein ot the like. 2uch 2
tank Wan be made trots a. metal that. is 0° good conductor of neat such as
staitfess stael] Copper 458 alurinfurA S Afay “for BRam Ole, HEmoL3 S dedr
asla ssingleipieceidn therconstructien illastrateshind=ig;: thedanka2his using

canngecied to the edges of the stand 20 by its top.edges 230.0y.8nY o e

appropriate connecting . HsOans such as welding, Waning, -C,.. g or 20
clippiny. Thetanic aione may alsoBe rountéd remdably- Withtespéetdo the
standiso<hat.cahreasHy bé crehaaveddoreleanimg ir alessnsashey ldr arnd 22

is ; connectedstorthe tank agadight fit via anengagement edge;22Q apda i

defcrma:"%e elasto eri%or piaztic gaﬁl(et %5 221. ? ter. means for clo%in%1i
27 Bfé péssibie® stich as ScréW-fastening elastic Alipping. To driva%the stirrer®

theadrivecmeans 8 are arrahged o Prodice-a magnetic fieloepassingthiougrs
the 3Q;pesitien. means 6 whichfoerms thedelief 608 onitheinteriorrANT) of i 5
the,nank, Tp g fhat. drivemeans 5 gamprises 2 magnete drive porion. 50 ,

housed in the par%]formlng a retess or indentation 61 when viewlecw‘ron(}{théJj
exteficrrETT ) of the Fahkl ThistRdgrietict 85 pdrtigh thts E6MpFises Gfe 6F2C
seviral WermnennS OOmade terroka .ehamatefiabm ca. trdrivel partian 50 is a

itself driven fdy 150 a5 0" drve spindle 31 conpected anelectic o -

motor 52 vertically ali%ned with the positioning means 6. in 15 order to

olsthin adVaNtagE6us résultd'terms bPfrotfr “prbluction the FratioRE spéed &t

theistigree ispiece. In the construction illustrated in Fig.
4, the tank 21 1is connected to the edges 200 of the
stand 20 by 1its top edges 230 by any appropriate
connecting means such as welding, brazing, bonding or
clipping. The tank alone may also be mounted removably
with respect to the stand so that it can easily be
removed for cleaning in a dishwasher. The 1id 22 1is
connected to the tank as a tight fit wvia an engagement
edge 220 and a deformable elastomeric or plastic gasket
221. Other means for closing the 1id 22 are possible,

such as screw-fastening or elastic clipping.

To drive the stirrer, the drive means 5 are arranged to
produce a magnetic field passing through the
positioning means 6 which forms the relief 60 on the
interior (INT) of the tank. To do that, the drive means
5 comprises a magnetic drive portion 50 housed in the
part forming a recess or indentation 61 when viewed
from the exterior (EXT) of the tank. This magnetic
drive portion thus comprises one or several elements
500 made of ferromagnetic material. The magnetic drive
portion 50 1is itself driven in direct rotation by a
drive spindle 51 connected to an electric motor 52
vertically aligned with the positioning means 6. In
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con oled so than in reaches at least 1500 revolutions/min. As a ore!: e. enee,
the speed at least 5 1650 revolutions/rrlwibn and more preferably- s_i, between
1200 and 2500 rpm. As shown by FIGS and 6, the stirrer 4 according to one
embodiment of the invention has an annular overall 10 shape allowing to fit
IL%%@{O% ttll_%éEa-i-féﬂ%fé%t_ }&%%%Et&%@“%kﬁ ?jlédsTEt‘?ﬁ re&'&ﬁéﬁ,er%ffg'y#%ﬁh
e s. . pe.acylinder. She stirrer 4 is thus equippe [ central - 40 of a.. .
3 ST chane and'Slot A indias Miametar D Sightly Iarder than the Sutsid

15 gidnéter By of the extérhar surfate the félief 0. TAE diameteis are Lty
daterritmid ene relative fsthe bRt SSaS to allow retaier withoat: Least
excessive frctionior] deastwith a mimichumnaf:fecnian; efkitean the same 1,
time ensenng anefhectivesmagretic. 20 connection with the drive means. The
stirrer comprises at least one magnetically slaved portion which possesses
.€.,.. , made o ferromagnevic material such as a pair of magnets 41, which

e- . 0
arethotiseda plstic'stipport 48 Whith mayFbefinjection--moalded 25 drsurid
thermagnets d $semr.e.ofv, eha pans e 43ldppingsbandingrondnry-otherrall

means,Me, stitgr possesses.an external ok peripheral portion 44 which; . ¢
comprises the actual stirring elements proper. in, the embodiment depicted,

theSE BidiHents are tthed by s 30 Series of tﬁ?nlslig Wite thé overall shape ™
oftar¢oreisaPe prévent mem fronr deformirty; the turns 45aré hiveld placedmed
almq'mielrngl w&riirglinéqrclsk@gzl @Ieelslelnwri@-owfb;]@efrﬁet;‘af@ﬂ@i%ﬁaw, sdeh an
element 35 particularly milk, especia en the frothi eratures are .

pectivgtncebiicttot doapons tae bk et gl oo bat R
stitfing eletents nfay réplacethiecone depicted 2TResef16t ifay ffot eRample;
e, involvel impellers; blades tgrafngs=termined one relative to the

other, so as to allow rotation without excessive
friction or, at 1least, with a minimum of friction,
while at the same time ensuring an effective magnetic
connection with the drive means. The stirrer comprises
at least one magnetically slaved portion which
possesses elements made of ferromagnetic material such
as a pair of magnets 41, 42 which are housed in a
plastic support 43 which may Dbe 1injection-moulded
around the magnets or assembled in several parts 430,
431 by clipping, bonding or any other means. The
stirrer possesses an external or peripheral portion 44
which comprises the actual stirring elements proper. In
the embodiment depicted, these elements are formed by a
series of turns 45 of wire in the overall shape of a
torus. To prevent them from deforming, the turns 45 are
held in place by an internal annular reinforcing
element 46. When rotationally driven, such an element
produces rapid emulsification of the liquid,
particularly milk, especially when the frothing

temperatures are obtained at the same time.

However, other equivalent configurations of the

stirring elements may replace the one depicted. These



10

15

20

25

30

35

needles or yet others. ..._..s, when the motor ,.s el.eact:r:.L.C.allypowered, its
5 spindle rotationally drives the magne{ig drive portion 50 and this creates a
rotary local magnetic field. collaborating g -witri ShE? ...C, et s 41, 42. and
as a result causes the stirrer to rotate about she relief. The rotational speed
the sfirers thus requlated 10,40 the rotafional eed o he mojor Accard.. nig
one Zépect the mven%on,’heatlng means are provided hest one ._,Qk urin
stitiing.SteatSS  Facilitdte® theeproduction of froth and considerably 15
reduces the stirring time. The froth also preferably ved ;ot, particularly when

-efnet for bt heverages such as cappuceings. 1o hat pne, smbodiment;qf

the invention, means for direct heating of the : ank are provided. n means

arefsd'90 be LinGEIstOSH s eahingmedns théHeatihg Tesistive® typeTor ee”

I,-alentpeleéctrical s insulatedebut thermaallyrdirectly @ssociatechwtiile ongéie 1d
surface¢al the tank. £50ne embodiment Me ejinvention, one . - g6ts. ¢a .5
means fgmgrise a heating circuit the "thick film" ty eapbinted .1t:iLee. (Into

the eXternal Surace of the tank” preferably oh €6 the e Siem, Stirface or - -

VA7 bottonrsfitheaanks Thechdvantage with iis sechinblogy: 80 istthin Lated
previdesa goad disthal._speof the pewer rtransmiter taithe tank (Mat to
ay, therefore, _ eater density watts per square centimetre) . in

consequence, the liquid is prevented from sticking to the ,o.. ., :. a:;,e? or .:1;;
tafik WHile 'dtthé Sametthanesst . O 35éxcellghttransinission of heat'frthe
| yare FiG .ot illastiates one &xantle of artypelof-printed theating«circuit of thisy

type.inonessible emb d.rg 4., @ clicuit gxtepds over just the hottom oL 1.7,
reduces the stirring time. The froth is also preferably
served hot, particularly when intended for hot
beverages such as cappuccinos. To do that, 1in one
embodiment of the invention, means for direct heating
of the tank are provided. Direct-heating means are to
be understood as meaning means of the heating resistive
type or equivalent, electrically insulated but
thermally directly associated with the surface of the

tank.

In one embodiment of the invention, the direct-heating
means comprise a heating circuit of the "thick film"
type printed directly onto the external surface of the
tank, preferably onto the external surface of the
bottom of the tank. The advantage with this technology
is that it provides a good distribution of the power
transmitted to the tank (that is to say, therefore, a
greater density 1in watts per square centimetre). 1In
consequence, the liquid is prevented from sticking to
the surface of the tank while at the same time ensuring

excellent transmission of heat to the liquid.

FIG. 7 illustrates one example of a type of printed
heating circuit of this type. In one possible
embodiment, a circuit extends over Jjust the bottom of
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the tank (for example, as the embodiment of FIG. . in another possible
embodiment, a circuit ds over_ the bottom and the side walls of the
tank. in another possible embodiment,; several circuits are provided, an 5
Marc one of them being on the bottom. and at least one on the sides of the

tapk The, gircuit-£ as depicted therefore comprises,an ; insylating laygr 70+,
a%f'oc'aa%eodatﬁ’g? the %’é‘?{ﬂa‘ 10 surface of the heated surface of one tank
and a vesistive heat printedt_ac. Which! in use, faces downwards. The

tracke7 102 drtahgal In Slich 2way a¥1d ‘prodiced'ataliswe,r of Abdtit 270
12Z00wahtss préferabil 400 watts epplied fo- thetHéatedi sarfaced its 48dmeatt
eléetrical powercdensitywitherespectrto the Heatedm, fagedr circuita s thusie

betweens and{3 watts percrznk_.eferabiy between IS and 2i watts per ._..
The track 71 preferably _.,-, r_, at least 40% of the heated surface, and
more preferably s - 0"._.. ,...,e 20 than 50% thereof, so as to produce an

adétuate distibltion’thetbtal Power bier the'ligatéd shrface tags S5 an
preventing theomilkl frerrsticking and surmirg: dtown thehinterhal sudace thes 1

tank, Fhe mean: depsity iscaleulated.using the formula:mean depsity, 5425 5
total electrical powerl/i..,..._| surface area Elect7r|cal o,nt%cts 72,73, 74 are

infoned an the ends- oRe traicks 16 Provide the ‘e e frda:" conmections for” fie”
cirbuitn Aecoreling tocoriecaspect of the inventions 30ithe elecirical contaets dre

three inupumber, associatedowith thrge epds; Musy Mereds onexeantagt 72 s,
assoclrated wi'th ng 6ra| one contaclt 17e3 A sgcifa}tl%d Y\llletg tIiev(§ andrf' allé/ a @ird

cgnﬁgctef_agoﬁ/nec edt aetFO?N-e/&% age. electric motor power?ﬁe %ﬁer at tﬁg

35 Fatjuirett v6ltage for eRariple: 82 U6lts the éXdmpler SKEWA): Suich a the
condigueatiopumakes=in possiile noi dispense Vian3formerferoperatingd 30

motar.and therefore allows the 6ost and.complexityof the system .+ s per
cm?. The track 71 preferably covers at least 40% of the
heated surface, and more preferably still covers more
than 50% thereof, so as to produce an adequate
distribution of the total power over the heated surface
thus preventing the milk from sticking and turning
brown on the internal surface of the tank. The mean
density 1s calculated using the formula: mean density =

total electrical power/total surface area (7).

Electrical contacts 72, 73, 74 are located at the ends
of the tracks to provide the electrical connections for
the circuit. According to one aspect of the invention,
the electrical contacts are three in number, associated
with three ends; thus, there 1s one contact 72
associated with neutral, one contact 73 associated with
live and finally a third contact 74 connected to the
low-voltage electric motor to power the latter at the
required voltage (for example: 8.2 volts in the example
shown). Such a configuration makes it possible to
dispense with a transformer for operating the motor and
therefore allows the cost and complexity of the system

to be reduced. In one possible embodiment, the printed
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to be reduced. one possible embodiment, the printed 18 heating circuit ..z:
...es an er:rriecJ .rte metal . a; plate Sﬁ%aratlng the layer of insulation from
the bottom of the rank. in this case, the backing late is as chin as _
,.>sl._a.e, el:erra't .y ... am, thick or less. A5 backing pIate separate from the
b%ttom be need%d in anem '‘b"odime. _~ whic tank s nloukr)rtecL
Cul erime l
removajb fy jith 1 respect no the stand. é}-rllowever inan em%ogrment in Wh

thetahkis ﬁaﬁ%@aﬁé‘my%oﬁmd, thievEircuitds prbre%%r%/tﬁrﬁﬂed Hirettly the
ontottheranks 1®1€étherate]ehnojﬁgies mayteptgcetanbeatingkcircyitof the: is

“thick film" type, for example shiglded resistors., However, this t&?h'lQJ,%%y ISp
less preferred because VO7 transmission o power IS not over such a lar

sutface 15 afeh? Sut i€ §enérafly bveFat<implecgérdtatiitL-)dnd” réglii sllrl
arradditidmnal operdtion 0.: brazirig a07 resister directhpagainst thesorface v

of.the tank. i@é@@sggu%ﬁ‘f@ in order to;transmit the:tﬁfaﬁ‘r@ ROWRIathent in
reslﬁtor has to to ove(rheated and r~his crLeates area 0 Where the milk tends

lodally 1 stick to'the surfice of the fank. Other “B4fing means comprise = °
mﬁ@@tmrerﬂehﬁn@mn....dacdieaqm*gl&heﬁetmeéhe mak " combined
employed in place of the resistive means. 25 in one embodiment of the
invention. a temperature sensor is provided to sure the. temp eratu e
taérsrﬁ ﬁe ?engc%? r%a be attached t egrnsulatedm c&rtac??g of one rhrc%ﬁ tchn
it t?lﬁr}éferébl%f“neaﬂﬁ%emrddﬁéjéf tHeB&ttom of %ﬁé%@rﬁ@@hers%%éii%s
maybevafthe NTCstype connécied td an etectropice tontrolieri8: dhessensar

may alsq-he él%'ili‘p'gfseﬁé%?f the bimetallic.strig tyne whieh jsless pracise,

and less ereatab-.e bat does non require associated connrcl electronics. M?
seht&ctors 2 the He%trﬁ&ﬂ?é%%lé’r &o§§theﬁrs§|t7@§ efectficAfy edringttedt8

theecontroller S an additional operation of brazing the
resistor directly against the surface of the tank. 1In
consequence, 1in order to transmit the same power, the
resistor has to be overheated and this creates areas
where the milk tends locally to stick to the surface of
the tank. Other heating means comprise induction
heating or infrared heating. These means may Dbe

combined or employed in place of the resistive means.

In one embodiment of the invention, a temperature
sensor 1is provided to measure the temperature of the
tank. The sensor may be attached to the insulated
contact 75 of the "thick film" circuit 7, preferably
near the middle of the bottom of the tank. The sensor
may be of the NTC type connected to an electronic
controller 8. The sensor may also be a simple sensor of
the bimetallic strip type which 1is less precise and
less repeatable but does not require associated control
electronics. The contactors of the heating means are
themselves electrically connected to the controller 8
by blades, wires and/or other means. When the
temperature reaches a given set point temperature, the
controller cuts off the electrical supply circuit to
the heating means. The set point temperature is
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by blades, wires and/or other means. when the temperature reaches a given
set point temperature, the. controller CIJ the electrical . y circuit to the

heating means. The set point temperature is 40 19 determined such that the
liquid heated to below its boiling _i__t, preferably in .temperature range that

is pprimal forfrothing,the JLg=a, the case of ...k fare.sae, the liquid - 5 . o
tegn(p.l §trtlJre |sobr0Ltlght t% g A teybnleratu%e oaf b%té/veeenIGaL ggte 601(; in ugd%rhé}ﬁoE
seconds p?efgrajb]ily beteen 65 and’ 7%‘_ in aboulf,‘%y Seconds. Of | cgourse,

thetemparatiite risedynamids dre? _arfidliv dependent fattors€ucttasthe ©F
voldrhe bel FHested andhe ital Ltempetatur@pe e Ligaidl 10 Thevstand to
cemprises@0e.ttbuttorrZ0 Matithe eiser 6an operate O0Vhen this buttéar 40
pressech ok activateddays iany other means jointly switcheson the elgairical 30
-Gasre R s . o0 e iearing mans adhn, lec. 5y - 15 pawersupply; tosthe
elealric matey fordpaina e SHTer, Ihus. theliguid botpy direplly higgtad and.
stirred r.,re %’[ at . one ...<, same time. ,ra t..mer. is assoclated to .

cohitrol iedhato alitormatically switth the BI8ctric Shotot off: T fdnning

period the electric motor is 20 programmed in the control means a function c.
liquick be frothed-aneits yolime, Fasmilks the: sunming pesiod is fixedswith @an
SO sk a M hark 18 iouly indioats e tear tne amocnt 25 o i
befilledthe tanke & il mark J€oriéspond o aredetefmined ILevelcA itfuit
inpOv efrothedband programmediemningsperiod adapted to: ideliver theerical
ORHMUM o v FOTEXaMRlE, g MQluMe;0f abgut; S0 efmilkican thys be. 1o
C%Ef?fgyﬁo§%us, the liquid 1is both directly heated and
stirred at the same time. A timer 1s associated to the
control means to automatically switch the electric
motor off. The running period of the electric motor is
programmed in the control means as a function of the
liquid to be frothed and its volume. For milk, the
running period is fixed within a range period of from
about 30 to 60 seconds. Preferably, the tank comprises
a fill mark to visually indicate to the user the amount
of ligquid to Dbe filled in the tank. The fill mark
correspond to a predetermined level of 1ligquid to be
frothed and to programmed running period adapted to
deliver the optimum froth. For example, a volume of
about 50 ml of milk can thus be converted into a stable

froth at 75°C in under 30 seconds.

The cordless foaming unit 2 and the electrical base
unit 3 are connected by a collection 9 of general
connectors known as "cordless" connectors. A first
connector 1is connected to the central lower part of the
stand 20. The first connector is electrically connected
to the electrical elements and control elements of the
foaming unit, particularly the controller, the electric

motor and the heating means. A second connector of
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30 froth 75" in under 30 seconds. The c",..e: s Eoa.... .... . 2 an a the base
unit 3 are connected by a collection 9 %neral connectors known as cordless
connectors. A firs 35 connector connectéd . to the central lower part sh V07
stand 20. The first connector electrically connected to the electrical elements

and gontra| elements of the.. foaming unit, particularly the.conarofer, Me ..
electric motor andthe heating- means. A second connector of 2

cotiplementary shape assotiated withiieleeSdcalC.case ~ et which Gart bé
cannected thelmains by the electric lead. 5 The first connector 90 comprises
electric terminals, typically a neutral, a live and earth, concentrically

arranged and. whnsh wan c... , n.; carat C with electric sockets of the second

contiector 9 £, TheFirst® 8hd Secohd ESHRECISTS Sare“doTifigtréd it terhis thet
10 shapesl leollaberate epotmen w t t, ene ahother simpty by standingztheh,

foaming wpit vedically (or FRRIEQr less vertically) the,electricalhase-unit,so-n
thg\FL the electrical Ferminals (I|v%,e neutral, earth) of nh-= firs conn%cetor 90

cOnTect bn ContAct With tha 15 respactiva electrical sockets (five, neutrar = =©

eartly) of sshiesecond tonhestor 9T cArrelxal; i esof -nof leetst, ©f their

camnestars efthis typeswhichts knownfes sgdsdescribechdetaikpatent tsher
5,911 8%0. The %davanta e %fhseavxgw a system e any thE a,gjpg:ic%t'ion %C()) gf the
% ]

in\s/equlthO ny itbaﬁlosvs tﬁcejl oaming unltot%nben%is%%%lﬁ’e&% easﬁy sO thatthe

fr6th, BE S8rvédirdnd” e AnkiWar be clesifed” it @dso alfotfs At1t16%0 Heat
gnecwhith equipped withrheatingsmeans directlyuassaciated with)thef the

heating.means, for hetter heating .25 ....€:e_nnand.he.efo.e a lgwey, trothy,
e e L A P Y
the second connector 91. An example of a collection of
connectors of this type which 1is known per se 1is
described in detail in patent US 5,971,810. The
advantage of such a system is that, in the application
of the invention, it allows the foaming unit to be
disconnected easily so that the froth can be served and
the tank can be cleaned. It also allows a tank to be
designed which is equipped with heating means directly
associated with the heating means, for better heating
efficiency and therefore a lower froth preparation
time. Other possible known types of cordless connector
may be used as equivalent means without departing from

the scope of the invention.

FIG. 8 depicts an embodiment in which the tank is non-
cylindrical with respect to the wvertical axis I. 1In
this example, the tank 21 has an elongate shape with
two convex first sides 215, 216 and two second sides
217, 218, at 90° to the first sides, which are concave.
The stirrer 4 and the positioning means 6 will then be
positioned at the middle of the tank as illustrated or
alternatively may be offset from the middle. The shape
of the tank is such that it produces a disturbed
circulation of the ligquid and the froth thus
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may be used as equivalent means with. :t departing from the scope of the
invention. 30 FIG. Q depicts an ,,,.,,,:CC,_,..cant: which the tank .. non-
cylindrical with respect to the ver'_ical axis I. In this example, the tank 21 has
an elongate shape with two convex firstsides 215, 21t and two second sides
Me 21813100 i the fist §'Qs§dwh¢%ere%%0%\ée 35 The stircer - 4.and-Me,
posmonln S 6 wil then ositioned !’Lhe middle the tank as
|Ilu§¥at88 or Zﬂ ernatlvé’?y may be o sg{efro the middie. The shape of the
tank is such that it produces a disturbed circulation of the liquid and the froth
thus@4 emcouragingdneirapickereatien offrothand reducingmany possiblehe
remaining volume, of "%'QCE'G%%%&NUS%@ apofher embodiment af;

ths, 5 invention, - e e... X.: ¥ . hetank 21 has walls and/or obstacles

extaAdi ing as Pallets bftSet Front tHE Mediah verticdl aRis S partiddiar thee
examplenillustrated,za plarality disturbingrthe ttirculation oﬁﬂwctam presemtlin

the; 1Q bottom.and llk§WI3512J13atb§r§/deS@§ thegank. These, swails un £
more or L ess rad| %an along some pOI‘tIOPf of he tank. They are

prefergﬁﬁ/ offsdt & oﬁrerg(elﬁi‘]él Ui thid'tank to . o 2 &7 A7 At , goe Wi©
oltsaying that.. AumeroussdiZ.EFann 15Ya¢1dseqiﬁxfalerft atrif@g‘“eméh{s apese
theacpﬂaoetame b the personeskilied inytherary witheut therehy departingdite

h. ;scow e of inv. ntloQ WhICh deflned by the ed cI

022
clgl?nrst T &pp?ancef?or pre arlng 1af?ro}fh from a milk- t%gseg‘{l Uld e% ZC

AL i the fluid in the tank to flow in a sinuous
path. It goes without saying that numerous different
and equivalent arrangements are within the competence
of the person skilled in the art without thereby
departing from the scope of the invention, which is

defined by the appended claims.
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5 - atank (21) to receive the liquid that is to be frothed, in which liquid a
rotatable stirrer (4) is positioned, -- a sztgnd (20) associated with the rank
(21); - a >yrste:.. (5) for driving the s......, r.e_r; 10 the stirrer (4) being
configured to be driven and held magnetically the tank (21) by the stirrer

drj e, system (5); characterized in than it comprises a cordless frothing unin
(2%5111%1-& removable with respectto 15 el, .............. power supply unit (3)
and wherein the cordless frothing unit ( 2 ) comprises the driving system (5)
retain the stirrer in the tank by magnetic effect, 20 2. Appliance according to
claim Apeharastesizedin thaba meansa(6) faripositioning: QA2 stirrerds d
prgy'gggd'n tt&%gggggli(g%g of the tank, 3, ,plunge? according no-Claim 2,

cnaraoteri7ed In 25 that the positioning means (6) is a relief (60 or a recess
formed the internal surface of the rank (21) and has leas a shape that more

less ements' the'skirrér (4) doPad f-adcept e latter i Fotdtiohat- S o Pe
erfgagemeht. 30 4vApplancesadcordingdo ctaiimlic characterized4n that the
reliel(60) recess and the bottom of the, tank (21) .: ogether. forms an

.,.ntegra.l wall,.. 23 5. Appliance according to Claim 3 or 4, c:h ..n.ciC Ged

in than the stirrer (1411 has an annular shape with a centrai slot ¢ {I ured to
engage with, the 18 ef(%@), fhie said ?@%§(g®t&ofe fing ?r%?ﬁ‘u IE?% dttoir 5 of
the tank (21) towards the interior ,_INi_ thereo the said stirrer having an least
one m__ gneticaiiy t&ved portionpositionets.:édrthe periphery , said central
slot (40),

the stirrer (4) being configured to be driven and held
magnetically in the tank (21) by the stirrer drive
system (5);

characterized in that it comprises a cordless frothing
unit (2) which 1s removable with respect to an
electrical power supply unit (3) and wherein the
cordless frothing unit (2) comprises the driving system
(5) to retain the stirrer 1in the tank Dby magnetic

effect.

2. Appliance according to <claim 1, characterized in
that a means (6) for positioning the stirrer (4) 1is

provided in the bottom (210) of the tank.

3. Appliance according to Claim 2, characterized in
that the positioning means (6) 1s a relief (60) or a
recess formed in the internal surface of the tank (21)
and has at least a shape that more or less complements
the stirrer (4) so as to accept the latter 1in

rotational engagement.

4. Appliance according to Claim 3, characterized in
that the relief (60) or recess and the bottom of the
tank (21) together forms an integral wall.
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10 p ..ar.ce accord:..n_, to 5, characterized than the drive means (5)
comprises a magnetic drive portion (5% which engages on the ex: e....a
(EX T) side of the ._......, and . s ..de tine e .ef in order to coiiaborate with at
ieast the said 15 magnetica_L staved portion of stirrer (4), which magnetic .

drive portion (50) is made to r.:tate b spindle (51) assocjated,with an electric
LA s R e B i e
stirfer has & péfifhefal part(d4)fdssessing? stirfng Bletients @By Swith 2
Appliance lacearding (tolGlaim 7 £ characterized #n dhatdherstinfing ielementse £
copsiet of pie orseaveral of 251 o)L W GIRMENtH,UMSp_pr@-. B8 (43
impellers, blades, gratings or needles. 9. Appliance according . one of She

EST . FeRints thardétetizédthat the &R, (21) Ras arso(l_%id-%@éﬁ%'
surface snade upatleast of @) bottemi (210) and ¢wsed cupedgesAldically

formedcas apiece.o Appliance 10 agcording to Glaim, chagacterized,in 35nc
that the sai receliving surfz%\ (210, 211) has join or discontinuous
m

cohnection iine andind" dématcating any or...f._e ,whatsoever. 24 .....

Appliance . . e according any one of VO, ...,... claims, characterized in that
camprisgs peating dneans 4o .compyising eLea 1 sGays_ insylated neasing s,
resistive eiemennz (71)1 n-n.contact York ar Mast the 5 bottom 210%]of the
s g AR A e it L S SR LA
héatiigrheans 9r éditsisttst at fedst one “neatifig’cifeuit the Atrifck film™ kinge
cantaetr 1@ withithie px s etresustace iof thedank 21). 13 Applianctesaccetdirg

(jﬁﬁoﬂzdﬁha6¥%%HZGQB“ collaborate with at least the said
magnetically slaved portion of the stirrer (4), which
magnetic drive portion (50) 1is made to rotate by a

spindle (51) associated with an electric motor (52).

7. Appliance according to Claim 6, characterized in
that the stirrer has a peripheral part (44) possessing

stirring elements (45).

8. Appliance according to Claim 7, characterized in
that the stirring elements consist of one or several of
the following elements: turns of toroidally-shaped wire

(45), impellers, blades, gratings or needles.

9. Appliance according to one of the preceding
claims, characterized in that the tank (21) has a
liquid-receiving surface made up at least of a bottom
(210) and of turned-up edges (211), formed as a single

piece.

10. Appliance according to Claim 9, characterized in
that the said receiving surface (210, 211) has no join
or discontinuous connection line and no line

demarcating any orifice whatsoever.
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that the heating means consist 0.:: - nearing resistive elements 71 of the
shieldea 15 resistor type in contact with the wail, - an induction or infrared
nearing means, - or a combination of these means. 14. m,.,, i nc = according
characterized in 20 that the cordless connection assembly comprises a first
0 gonnegior N3).secured ta the, ., flom, of the stand (20) and.a segond. ;.
connectorp(g secured to one powgr supply base support (3), the two
cohhetttts (90 9D BEiRG Icormhected togetter eléctricalyFin oiaér to’sowerd
the2me.! ectin'.. cammeans of the: standrwdkKid the stand is: tstartingeconctheg

b3SeSUNPAL). o sfiemACCOrding NOANY. OREQLME sy ClAIMycast the

characterized in that comprises the control -Jr 30 means (5) comprising a
tehiperatlrd éefdordssotiatéd o theridaring means (7 ) , wherein sontroi

‘means is configured to cut off the electrical supply to the heating means (7)

atigset poinhtemperatyre thay is, detesmined s tat the liguidds neared;
belpw,its Je.bojing point and duting & presetiMe:. 5t at least one
heating circuit of the "thick film" kind in contact

with the external surface of the tank (21).

13. Appliance according to Claim 12, characterized in
that the heating means consist of:

- heating resistive elements (71) of the shielded
resistor type in contact with the wall, or

— an induction or infrared heating means,

— or a combination of these means.

14. Appliance according to Claim 1, characterized in
that the cordless connection assembly comprises a first
connector (90) secured to the bottom of the stand (20)
and a second connector (91) secured to the power supply
base support (3), the two connectors (90, 91) Dbeing
connected together electrically in order to power the
electrical means of the stand, while the stand 1is

standing on the base support (3).

15. Appliance according to any one of the preceding
claim, characterized in that it comprises the control
means (8) comprising a temperature sensor associated to
the heating means (7), wherein the control means (8) 1is
configured to cut off the electrical supply to the
heating means (7) at a set point temperature that is
determined so that the 1liquid 1s heated below its

boiling point and during a preset time.



