
Appliance and method for preparing a froth from a food 

liquid 

The present invention relates to an appliance and to a 

method for preparing a froth from a food liquid such as 

milk and is intended, for example, to be used in the 5 

context of the preparation of beverages such as 

cappuccinos, milky coffees, cafe latte and macchiato, 

hot chocolate and other speciality hot beverages. 

 

Speciality beverages in which at least a portion is 10 

made up of froth are increasingly becoming all the 

rage. The best-known beverage of this type is a coffee 

of the cappuccino type. It comprises a liquid portion 

consisting of coffee topped by a layer of frothed milk 

which, because of its very much lower density, floats 15 

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 20 

container, immerse 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 25 

entails having a coffee machine equipped with a steam 

outlet, and not all machines are. 

 

Another disadvantage lies in the fact that it is 

generally not possible to prepare the froth at the same 30 

time as preparing the coffee, unless a complex and 

expensive machine with two separate fluid circuits, one 

for extracting the coffee and the other for producing 

steam, is available. 

 35 

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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most often a thermoblock, has to be kept constantly 

switched on in order to produce the steam without 

having to wait. These machines therefore consume large 

amounts of power, which makes them not very economical 

to operate. It must also be noted that steam pipes soon 5 

become scaled up when the water used is hard water and 

this entails regular maintenance in order to keep them 

in good condition. 

 

Another disadvantage with this type of machine stems 10 

from the fact that the quality of the froth is 

dependent on the skill of the user which means that 

these machines do not allow the froth obtained to have 

reproducible properties and a uniform quality. 

 15 

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 20 

are usually intended for domestic use for beating froth 

from more or less viscous food products such as eggs, 

ice, juices or the like. The problem with these 

appliances is of several natures which means that they 

are ill-suited to producing froth from a milk-based 25 

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 30 

temperature. 

 

Another disadvantage stems from the fact that these 

appliances are ill-suited to frothing the 

microbiologically sensitive liquids such as milk. 35 

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  

MC s._ oIt 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
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macnine stems  from the fact that the quality the froth is  dependent on the
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appliances which  are usually intended for domestic use for beating froth
from more or less viscous hoc o! ,..ts such as eggs,  ice, ices or she like. The
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appliances are ill-suited to frothing the  35 microbiolooically sensitive liquids
such as milk. Regular cleaning of the tank the appliance needs to  be
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has a tendency VC.  increase the extent to which cooked burnt proteins 
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are deposited on and adhere to the surfaces. The 

existing appliances are not, for the most part, well 

suited to reducing the encrustation of this solid 

residue, making cleaning troublesome. 

 5 

These appliances also have a stirring and drive 

mechanism which is fixed and intrudes into the tank, 

and this presents several disadvantages: the 

removal/refitting time is not insignificant, they have 

a tendency to become soiled more quickly, they entail 10 

additional cost as a result of the multiplicity of 

components, and the stirring means are difficult to 

clean. 

 

Another disadvantage with these appliances stems from 15 

the fact that frothing in these appliances is 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 is not efficient in quickly converting a 20 

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 25 

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 30 

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 is 35 

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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particularly the layers near the middle, because of the 

centrifuging effect produced by the stirrer. Such a 

circulation is therefore not suited to producing a 

froth of sufficient quality or to reducing the time 

needed to produce this froth. In addition, the 5 

structure of the appliance is not hygienic for treating 

a milk-based liquid and cleaning is not made any easier 

by such a construction. 

 

Other devices for stirring food products which have 10 

more or less the same disadvantages are described in 

patent documents WO 2004/043213 Al or DE 196 24 648 Al. 

 

Other stirring systems of the magnetic engagement type 

are described in documents US 2 932 493, DE 1 131 372, 15 

US 4 537 332 and 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 20 

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 25 

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 30 

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 35 

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 

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
appliance is not nygienic for treating  a __iik--based liquid and cleaning not
made any easier  by such a construction. 10 Other devices for stirring food
products w_,ic_, have  more loss ..c same .L ,c ar,a,e. are described in
patent documents NO 2004/043213 __ or DE 196 24 646 Al.  Other stirring
systems o. the magnetic engagement i S. 15 are described in documents US
_, 93- 493, DE _ 131 372,  US 4 537 332 and US 6 712 497 but none of
these provide  solutions sup,e., to producing a froth quality in short time ant
hygienically. 20 U t i l i t y .:.o e . ,,. 80 15 094 relates to a _ e.... < . ,:e.,  pot
for dispensing a milk-based beverage. '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
uniformly at the refrigeration  temperature for reservation, Patent US 3 35E
349 relates to a stirring device  comprising a heated .lank, magnetic drive
means  30 positioned under the tank for driving a nub located in the middle
the tank. The hub associated with a  stirring element which is o fts::t with.
respect to the  nub, causing the element an oscillatory movement. Such  a
principle of stirring may create a loss in magnetic 35 anupiing because of '
het xrl moment ;;f e.,. L.._a  generated by the offset position of the stirring
means  with respect the axis of rotation the drive  moans. problem increases
i4'.. increasing . "C....  
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certain liquids or other substances at low speed but 

may prove ill-suited to converting liquid into a froth 

at sufficiently high speed. Incidentally, the document 

does not mention the conversion of a liquid into a 

froth using this device. 5 

 

It is therefore a main objective of the invention to 

alleviate the disadvantages of the prior art by 

proposing an appliance better suited to the production 

of froth from a milk-based food liquid, particularly 10 

for producing a beverage. 

 

An object of the invention is therefore to provide an 

appliance which is of more hygienic design, can be 

cleaned easily, and is simple to use. 15 

 

Another object of the invention is to provide an 

appliance that produces a froth with reproducible 

properties and qualities, in the shortest possible 

preparation time. 20 

 

Another object of the invention is to simplify the 

method of preparation by limiting the amount of user 

intervention. 

 25 

Another object of 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 30 

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 35 

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 

Such a stirring device can therefore work to stir 5  certain liquids or otne.r
subs,_, a'_ low speed bult  may prove ii_-suited to converting liquid into a
froth  an sufficiently high speed. __.__den_a_ y, 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 - _
.s_ an appliance better suited the production 10 of froth from a ,.k- "e..., food
.. . 1, a r tic r .Y  for pro, urr.___ a beverage. An object c: the invention . er.s
ore to provide an  appliance which is of more hygienic design, can be  15
cleaned easily, and is zimn1e to use. Another object of the invention to
provide an  appliance that produces a fronh with reproducible  .... . c. and :c
...._ e; , the shortest _ oc .........,.  20 preparation time. Another object of -he?
invention i3 to ne  method preparation 107 limiting the am -m t user
intervention. 25 Another object of the invention to provide an  appliance than
is economical to use. To this end, the invention relates to an appliance for  30
preparing froth from a miik-based liquid, according to  claim ... embodiment,
in one on ng element i3 a relief formed in the surface the tank and has at
least a  35 shape that more or less complements the stirrer. The  stirrer can.
___us engage in the said relief or recess.  Sut.:,..'ent clearance may be
provided no allow the  at..rer to be ro,_asiona..i_y driven without exces..ve 6
friction. in an alternative, surfaces made of materials  
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friction. In an alternative, surfaces made of materials 

with low coefficients of friction may be provided. 

 

Thus, the stirrer is put in place simply by simple  

engaging of shapes without requiring any special tool. 5 

The stirrer may be free or connected by connecting 

means, preferably of the quick coupling type. 

 

The relief or recess and the bottom of the tank 

together forms an integral wall. Thus, there is no need 10 

to resort to sealing elements, thus reducing the 

complexity and rendering the appliance more hygienic. 

The bottom of the tank is understood to mean the entire 

surface in the bottom part of the tank and more or less 

forming the entire width of the tank in this part. 15 

 

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 in this 

wall. The recess thus formed on the outside of the tank 20 

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 25 

tank. As a preference, the stirrer is an annular 

element which fits around a relief in the tank. 

 

In one possible variant, the positioning means may be a 

recess in the internal surface of the tank, in which 30 

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 35 

stirrer and prevents the latter from accidentally 

leaving the magnetic field during the stirring 

operation. 

 

with low coefficients friction may be provided. Thus, one stirrer is out place
simply by simple 5 engaging c shapes without r c 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
integral wail. ___us, there no need  to resort_ sea:,..., elements, thus
reducing t he  complexity and rendering the appliance more nyg enic.  The
bottom of the nank is understood to mean the entire  surface in the bottom of
one tank and more or less  15 forming the entire width the tank this part,
:"t.,._ relief is, for example, provided in the actual wall  of the tank as an
inwards indent ion of the tan,.  therefore producing, the outside, a recess this
20 wall. The recess ..m., formed an the .,.e of the can therefore serve to
house the magnetic drive portion  of the drive means so thaw the stirrer _,__d
.ace  elevation and some distance tt,._ b:t.c..,, the tank, thus improving the
stirring effect by comparison  25 with a stirrer position adjacent to the bottom
the  tank. A a preference, the stirrer is an 6.7"I I:/'.:.!.aY  element which fits
around a relief in the tank, one _ . ,.:.e variant, one pozinioning means may
be a  30 recess in the internal surface or the tank, i_. which  the stirrer is _
_ially positioned. in any event the : osi__oning means thus serves  position
both ai ong the horizontal ac-,s and along the  35 vertical axis in one tank. in
also serves to guide the stirrer and prevents the latter from accidentally
leaving the magnetic fie-1d duri. the stirring  operation, 7  The stirrer may
adopt various configurations. in one of  these, the stirrer has an annular
shape with a central  sion fitting the relief, acting a positioning means,  
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The stirrer may adopt various configurations. In one of 

these, the stirrer has an annular shape with a central 

slot fitting the relief, acting as a positioning means, 

the said relief projecting from the bottom of the tank,  

and has at least one magnetically slaved portion 5 

positioned near the periphery of the said central slot. 

A configuration such as this is effective because it 

allows the stirrer easily to be fitted into the tank. 

In addition, it allows the stirrer to be kept a certain 

distance away from the bottom of the tank, which 10 

encourages good foaming. 

 

In one embodiment, the drive means comprises a magnetic 

drive portion which engages on the external side of the 

tank and inside the said relief. The magnetic drive 15 

portion thus collaborates with at least the said 

magnetically slaved portion of the stirrer. The 

magnetic drive portion is thus made to rotate by a 

spindle associated with an electric motor. Magnetic 

collaboration between the drive member and the stirrer 20 

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. 25 

 

The stirring elements may thus consist of one or 

several of the following elements: turns of toroidally- 

shaped wire, impellers, blades, gratings or needles. 

Certain elements may prove more effective than others 30 

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 35 

parts and without any line demarcating an orifice. 

Specifically, a liquid 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  

the said .:e....:_e:E projecting Yrom the bottom of one tank, 5 and has at least
one magnetically slaved portion  positioned 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 ...,,,
C'.:1.,`.'rd,`.' to be kept a certain 10 distance away from the bottom of the
tank, which  encourages good foaming. In one embodiment, the drive means
comprises a magnetic  drive portion which engages the external side the  15
tank and inside the said relief. On? magnetic drive portion thus collaborates
with least the said  magnetically slaved portion ofthe stirrer. The  magnetic .
drive port _ on ... ,,.acde .:o r ' ai_e by a,  spindle associated with an electric
motor. Magnetic 20 collaboration between the dr=ive member and the stirrer
therefore cioser, reducing the risks of detachment  defective drive, even at
high speed. in one configuration of the stirrer, the latter has a  25 peripheral
part possessing stirring elements. The Stirring elements may thus consist of
one or  several of the fol_ow_ elements: turns of toroidally- shaped -"ire,
impellers, blades, gratings needles. 30 Certain elements may prove more
effective than others  according the nature of the liquid, for example
According to one aspect ., one invention, the tank nasr  in the part designed
contain the a surface 35 which is with, ut joining line or connection between
two  parts and without any line demarcating an o2 J..t::Lce.  Specifically, a
liquid such as milk tends very _ ickl y  to soil any _, region by the deposition
of soilds.  Thin phenomenon accentuated one i1quid is he- ten 8  and one
liquid then tents to form a somewhat cooked or  burnt layer which is therefore
difficult to clean off.  
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and the liquid then tends to form a somewhat cooked or 

burnt layer which is therefore difficult to clean off. 

By avoiding these areas that encourage solids to 

accumulate the hygienic risks are reduced and cleaning 

is made easier. Thus, as a preference, the tank 5 

comprises a surface for receiving the liquid which is 

an integral part. The tank may thus be formed of 

several elements welded together but which ultimately 

form an integral part. 

 10 

To encourage froth to form while at the same time 

reducing the stirring time, heating means are provided 

to heat the liquid in the chamber during stirring. 

These heating means are preferably means for directly 

heating the tank. In one embodiment, they are 15 

electrically insulated resistive elements in 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 20 

tank, or  

- heating resistive elements of the shielded 

resistor type in contact with the surface of the tank. 

 

Other heating elements may be:  25 

- induction or infrared heating means, or  

- a combination of these means with heating 

resistive elements. 

 

In a preferred embodiment, the heating means comprise a 30 

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 35 

produce the froth because the liquid more quickly 

reaches the optimum temperature for frothing, and all 

this is achieved while at the same time avoiding 

sticking due to a better distribution of the power.  

By avoiding these areas that encourage solids to  accumulate t he 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. 10 To encourage froth to form while at the same time
reducing the stirring __,.e, heating means are provides- to heat the liquid in
the chamber curing stirring,  These heating means are preferably means for
directly 15 heating the tank. I r. one embodiment, they are  electrically Lnso.
,..d resistive elements in contact  with at least the bottom of the tank. The
elements may  be chosen from: east one heating circuit: of "thick the 20 film"
kind in contact with an external surface of the tank, or heating resistive
elements of the Mie.Ldec  resistor type in contact with the surface of the tank.
25 Other hear...- elements may ,,. induction or infrared heath means, or a
combinat_on these means with nearing  resistive elements. 30 a preferred
embodiment, the nearing means comprise  nearing circuit of the. electrically
insulated "thick  film" kind printed directly onto the external surface  of the
bottom the tank. Such a configuration makes  to possible to increase the
power de..s',':y againct the 35 tank ,..ace arm t he., e Eor- reduce the t ,..c.
taken to  produce the froth because the liquid more quickly  reaches the
optimum temperature for frothing, and all  nhis is achieved while an the same
time avoiding  snicking due a better distribution of the power. 9  in order to
provide a device that is convenient to use  
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In order to provide a device that is convenient to use 

and that does not require any particular skill or 

surveillance of the user, the control means is set to 

automatically cut off the electrical power to the 5 

heating means and to the electrical motor according to 

a preset scheme. More particularly, the control means 

comprise a temperature sensor associated to the heating 

means, wherein the control means is configured to cut 

off the electrical supply to the heating means at a set 10 

point temperature that is determined so that the liquid 

is heated below its boiling point and during a preset 

time. The preset scheme stored in the control means is 

determined by the nature of the liquid (e.g., milk) and 

the volume of liquid that can be stored in the tank; 15 

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

fill mark in the tank to indicate to the user the 

filling level for the liquid in order to obtain a 

volume of froth of optimal quality according to the 

preset scheme. 20 

 

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 25 

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 30 

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 is standing on the base 

support . 35 

 

Thus, one advantage of such an appliance is associated 

with the mobility of the frothing unit which is 

obtained by the combination of a magnetic drive and of 

a cordless power supply. Such a combination of means 40 

and that does not require any particular skill or  .._rc,,...ancc, c.: the user,
control the means set to 5 automatically cut off the electrical power to the
heating means and to the electrical motor 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 determined that the liquid  is heated below its boiling point and during a
preset  time. The preset schema scored the control means is  determined by
the nature of the liquid (e. g., milk) and 15 the volume liquid that can he
stored the tank;  i.e., the volume of the tank and the use of an eventual  fill
mark the tank indicate to the user the  filling level for the liquid in order to
obtain a  volume ct'. E :.f :.paimai quality according to the  20 preset scheme.
The appliance according to she invention comprises a  cordless electrical
connection assembly allowing the  stand and the tank, the one hand, to be
connected 25 to, the of ne nand, 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 30 first connector
secured t o the pour, of t h. stand and  a second connector secured _nte
powtEa- y base  support, the two connectors being connected together
electrically in order to power the electrical means of  the stand, while the
stand is standing the base.  35 support . Thus, one advantage of s.. an
appliance sc ..,..e:.,  with the mobility the frothing unit which is  obtained by
the combination of a magnetic drive and of 40 a wordless power supply.
lClash a. -c.,,,.. fa o means 



10 

 

makes the service of dispensing the froth easier when, 

for example, the froth is poured into a mug for 

preparing a cappuccino. In this case, the stirrer is 

also retained in the tank by a magnetic effect and does 

not fall out, and need not be removed from the tank 5 

while the froth is being served. The magnetic elements 

are also configured (sizing, position, size, etc.) so 

that the stirrer is held in the tank without the risk 

of falling out when the tank is inclined, with its 

opening downmost, to pour out the froth. 10 

 

 

Brief description of the figures 

 

FIG. 1 shows a perspective view of the appliance 15 

according to the invention; 

FIG. 2 shows a view in 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; 20 

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;  

  25 

10  makes the v..ce dispensing the rots easier when,  for example, the froth is
poured into a mug for  preparing at cappuccino. this case, the stirrer is  a:so
retained the tank by a magnetic effect and does he removed 5 not fail out,
and need not r _r..,. the _a.._, while the froth is being served. The magnetic
elements  are also configured (sizing, posit size, etc.) o  that the stirrer is held
the tank without the risk  of falling on _ when the nan-K is incl: ned, with its
10 open... " dow,,.:.os:, to po.,r out the froth. Brief description of the figures
15 FIG. 1 shows a perspective view of the appliance  according to Me
invention; _ IG. _, shows a view in section on A-A of the  appliance Figure 1;
FIG. 3 shows a perspective view section on A-A  20 of the appliance of
Figure 1; FIG. 4 shows a View perspective and section  on A-A of part of the
appliance, particularly of tne  tank and of the stand taken isolation; FIG. 5
shows the stirrer of the appiiance;  25 11  FIG. 6 shows the stirrer FIG. 7
shows the direct heati means associated  with the bottom of the tank of the
appliance; FIG. B shows a view from above of a variant Map=  5 of tank with
its stirrer; cows view from above a variant -ank  with reliefs ,..s..,bJ. he
circulation of a 07  fluid; FIG. 10 shows a view cross section 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  
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FIG. 6 shows the stirrer in section; 

FIG. 7 shows the direct heating means associated 

with the bottom of the tank of the appliance; 

FIG. 8 shows a view from above of a variant shape 

of tank with its stirrer; 5 

FIG. 9 shows a view from above of a variant tank 

with reliefs for disturbing the circulation of the 

fluid; 

FIG. 10 shows a view in cross section on B.B of a 

variant of the tank of FIG. 9. 10 

 

Detailed description of the figures 

 

An appliance for preparing a milk froth is depicted 

with reference to Fig. 1. An appliance such as this is 15 

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 20 

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 25 

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 30 

comprises, on the side, a handle 28 so that it can be 

handled with ease, such as for lifting it up, emptying 

out its 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 35 

being closed by a removable lid 22. The latter protects 

the interior, for example, against dust from the 

exterior, and protects the exterior from the interior, 

particularly preventing any liquid or froth from 

15 with reference to Fig. 1. An appliance such as this is  used to pr.:c a.::e
froth from _ food liquid ...._ has  property 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 milk  reconstituted from powder and water or from a milk  concentrate
and "ater or alternatively a mizvore of  milk with some other ingredient such
as coffee. 25 The appliance 1 according the invention comprises a  cordless
foaming unit 2 and an electrical base unit 3  onto which the foaming unit 2
electrically connected  simply by standing in on the latter. M, electrical  base
unit 3 is powered with electrical current from the 30 mains by a lead 30. The
cordless foaming unit  comprises, the side, a handle 26 so that can be
handled with ease, such as for lifting it up, empnying  ::.ts coI Out ntents
a.:Etear. :f.`rotk,.:..ng or cleaning having emptied to of its contents. The u...
comprises -:.,  35 stand 29 which the handle 2' is mounted, the stand  being
closed by a removable lid 22. The latter protects  the interior, for example,
against dust from the.  exterior, and protects the exterior from the interior,
..._. a.-.s: preventing any liquid or froth .....om. 12  splashing out when the
_.-i_ is activated during the  stirring operation. The appliance will now be
described greater detail  5 witri reference to Figures 2 comprises the stand 20
which a tank 21 mounted.  The tank 21 receives the liquid that is to be heated
ant foamed. needs be sealed. and. of capacity  suited to the volume froth to
be produced. _. 10 neral, an appliance such as this is designed nj  produce
.,....>K ._ ot.h with , volume ranging . from 50 to 100 
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splashing out when the unit is activated during the 

stirring operation. 

 

The appliance will now be described in greater detail 

with reference to Figures 2 and 3. The foaming unit 2 5 

comprises the stand 20 in which a tank 21 is mounted. 

The tank 21 receives the liquid that is to be heated 

and foamed. It needs to be sealed and of a capacity 

suited to the volume of froth to be produced. In 

general, an appliance such as this is designed to 10 

produce milk froth with a volume ranging from 50 to 100 

cm3, able to serve milk froth for one to three beverages 

of the cappuccino type. However, a larger- capacity 

tank may be envisaged according to the need. Of course, 

the appliance of the invention may also be used to 15 

produce a hot liquid when the stirring operation is 

eliminated or the means for performing this operation 

are deactivated. 

 

On the interior (INT) of the tank is positioned a 20 

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 25 

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 30 

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 liquid or froth in a way which is not 35 

coaxial to the median central axis of the tank. In 

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  

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
operation  are deactivated. 20 On the interior. `v of the tank is posit...oned.. a
stirrer Means 5 for driving the stirrer 4 are, for  their part, positioned on the
exterior (EXT) If ho,  tank, 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 one another such  a war as 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 .stye means  are the magnetic: rue \?h .c h means that the
drive 30 means to produces a rotary magnetic field- that drives  the stirrer,
itself equipped with a means slaved the  magnetic - field. Ise magnetic means
are positioned in an  offset manner with respect the central axis I" of  the rant:
so that the stirrer is made -o rotate tri-us 35 circulating the liquid or troth in a
way wh:..c:h ...- coaxial to the median central axis the tank. fact, through
such a configuration, the liquid and then the troth .-end to circulate more or
Less producing an  asymmetric cone more less centred on the centre of 13
the stirrer. This makes possible to avoid V07  formation of layers constant
speed which remain  circulating at the same radius and therefore do not mix
'n'::.,..., one another. The layers by contrast mix with 5 one another because,
the same radius, the layers are  circulating at different speeds; in particular,
for a  given radius, the layers circulate an higher speeds on  the side where
the stirrer is furthest from, the edge of  the rank and a_. slower speeds the
where the 
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the stirrer. This makes it possible to avoid the 

formation of layers of constant speed which remain 

circulating at the same radius and therefore do not mix 

with one another. The layers by contrast do mix with 

one another because, on the same radius, the layers are 5 

circulating at different speeds; in particular, for a 

given radius, the layers circulate at higher speeds on 

the side where the stirrer is furthest from the edge of 

the tank and at slower speeds on the side where the 

stirrer is closest to the edge. This encourages all the 10 

liquid or froth to circulate inside the tank, prevents 

the stagnation of layers of liquid or froth and thus 

reduces the areas where there is little or no stirring 

taking place. 

 15 

To guarantee controlled rotation of the stirrer in the 

tank without the risk of the latter moving and 

therefore avoiding loss of control of the magnetic 

field, a means 6 for positioning the stirrer is 

provided in the bottom 210 of the tank. The positioning 20 

means is 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 illustrated, the positioning means 6 is a relief 

formed in the wall of the tank and around which the 25 

stirrer 4 is guided in 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. 

 30 

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 bottom, comprises no 

join line or discontinuous connection or line 

demarcating orifices or the like able to create areas 35 

which present a potential hygiene problem and/or areas 

that are difficult to clean or rinse. Thus, the liquid- 

receiving surface of the tank is preferably formed as 

an integral piece. Within the meaning of the invention,  

10 stirrer is closest - Me edge. This . , ar c;_:. a.. V07  liquid froth circulate
inside the tank, prevents  the stagnation of layers of _ id jr froth and thus
--educes Me areas where the., e little or no 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, a
means 6 ...Cr positioning one stirrer ... .. 20 provided in the bottom 210 of the
tank. The positioning  means is ___us positioned eccentrically in the rank but
relation t o t h e position the magnetic Yield so as to allow the stirrer to be
rotationally driven. in the  case i_....-;sn.rated, the posit_o.._ng means 6 is a
relief  25 formed : h. wa.l of the task ana a i4 ..e stirrer 4 guided in rotation
without excessive  friction. The posinioning means could have other
configurations and could, for example, be a recess,  into which part of the
stirrer is then inserted. 30 One advantage of a non-intrusive drive means that
it  is possible construct a tank which the liquid-- receicing part, and at least its
bottom, comprises no  join line or discontinuous connection or 1 r.e 35
demarcating orifices or the _ able to create areas  which present a potential
hygiene _ ob_em and/or areas  that are difficult to clean or rinse. Thus, the
liquid-- receicing surface of the rank is preferably formed as integral piece.
WJ t `,.. the meaning the invention, 14  . :ea:`. ; _ween. wo tOl e.ME7n11: S
for examr,le, are not considered to be joining lines or  discontinuous
connections. By contrast, an joint using  screws, rive or a nested fin is
considered ed re 0, 5 join discontinuous connection liable to pose hygiene  
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welds forming a continuous seam between two elements 

for example, are not considered to be joining lines or 

discontinuous connections. By contrast, a joint using 

screws, rivets or a nested fit is considered to be a 

join or discontinuous connection liable to pose hygiene 5 

problems. In particular, cleaning problems could arise 

if food solid residue can become embedded and settle in 

interstices of the join. The tank 21 consisting of its 

raised surfaces 211 and its bottom 210, therefore forms 

a surface for contact with the liquid that is 10 

substantially smooth, with no areas encouraging 

attachment of solid food matter such as protein or the 

like. Such a tank can be made from a metal that is a 

good conductor of heat such as stainless steel, copper 

or aluminium. It may, for example, be moulded as a 15 

single piece. In the construction illustrated in Fig. 

4, the tank 21 is connected to the edges 200 of the 

stand 20 by its top edges 230 by any appropriate 

connecting means such as welding, brazing, bonding or 

clipping. The tank alone may also be mounted removably 20 

with respect to the stand so that it can easily be 

removed for cleaning in a dishwasher. The lid 22 is 

connected to the tank as a tight fit via an engagement 

edge 220 and a deformable elastomeric or plastic gasket 

221. Other means for closing the lid 22 are possible, 25 

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 30 

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 35 

500 made of ferromagnetic material. The magnetic drive 

portion 50 is itself driven in direct rotation by a 

drive spindle 51 connected to an electric motor 52 

vertically aligned with the positioning means 6. In  

problems. particular, cleaning problems could arise  if food solid residue can
become embedded and settle in  interstices 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
encouraging  attachment solid food matter such as protein or the  like. Such a
tank Wan be made trots a. metal that: is 0'  good conductor of neat such as
stainless steel, copper 15 or aluminium. it may, for exam,ole, he moL3._ded
as a  single piece. in the construction illustrated in Fig,  the tank 21 is
connected to the edges of the stand 20 by its top edges 230 by any
appropriate  connecting . HsOans such as welding, Waning, -C,.. g or 20
clipping. The tank alone may also be mounted removably  with respect to the
stand so that can easily be  removed for cleaning in a cssn,.ashe,.. ..r  ....d 22
is  connected to the tank as a tight fit via an engagement  edge 220 and a
defcrma:^1e elastomeric or piaztic gasket 25 221. O ter. means for closing .
22 are possible,  such as screw-fastening elastic clipping. To drive the stirrer.
the drive means 5 are arranged to  produce a magnetic field passing through
the  30 position. means 6 which forms the relief 600 on the interior ANT) of
the nank. To to that, drive means  5 comprises a magnetic drive portion 50
housed in the  part forming a recess or indentation 61 when viewed  from the
exterior E7T_) of the rank. This magnetic. 35 portion thus comprises one or
several WernennS  00 made ferro a .et.. material. _c; . t drive  portion 50 is
itself driven dJ..  rt so a -...... by 0'  drive spindle 51 connected an electric
motor 52  vertically aligned with the positioning means 6. in 15  order to
obtain advantageous results terms of froth  production, the r rational speed of
the stirrer is  
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order to obtain advantageous results in terms of froth 

production, the rotational speed of the stirrer is 

controlled so that it reaches at least 1500 

revolutions/min. As a preference, the speed is at least 

1650 revolutions/min, and more preferably still, 5 

between 1800 and 2500 rpm. 

 

As shown by FIGs 5 and 6, the stirrer 4 according to 

one embodiment of the invention has an annular overall 

shape allowing it to fit freely around the relief- 10 

forming positioning means. The relief preferably is in 

the shape of a cylinder. The stirrer 4 is thus equipped 

with a central slot 40 of a complementary shape and of 

an inside diameter D slightly larger than the outside 

diameter D0 of the external surface of the relief 60. 15 

The diameters are thus determined one relative to the 

other, so as to allow rotation without excessive 

friction or, at least, with a minimum of friction, 

while at the same time ensuring an effective magnetic 

connection with the drive means. The stirrer comprises 20 

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 be injection-moulded 

around the magnets or assembled in several parts 430, 25 

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 30 

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 35 

temperatures are obtained at the same time. 

 

However, other equivalent configurations of the 

stirring elements may replace the one depicted. These 

con oled so than in reaches at least 1500  revolutions/min. As a ore!: e. enee,
the speed at least 5 1650 revolutions/min 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
freely around the r ....: _orm_ng positioning means. The relief preferably is in
the s._ pe a cylinder. She stirrer 4 is thus equipped  with a central - 40 of a . .
J .ea _ary shape and slot an inside diameter D slightly larger than the outside
15 diameter Dq of the external surface the relief '60.  The diameters are ..ms
datermirm,d one relative to the  other, so as to allow rotation without
excessive  friction or, least, with a minimum of fricnion,  while an the same
time enso. ng an efhective magnetic 20 connection with the drive means. The
stirrer comprises  at least one magnetically slaved portion which  possesses
e-.e.,.. , made o ferromagnevic material such  as a pair of magnets 41, which
are housed a  plastic support 43 which may be injection--moulded 25 around
the magnets . ssemr.e._ v, era parts .  431 ipping, bonding or any other
means. Me  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 30 series of turns 45 wire the overall shape
of a  torus. To prevent tnem from deforming, the turns 45 are  held place by
an internal annular reinforcing  element 46. When rotarionaily driven, such an
element 35 particularly milk, especially when the frothing  __ eratures are
obtained at the same time. However, other equivalent configurations of the
stirring elements may replace the one depicted. These 16  may, for example,
e, involve impellers, blades, grarings .  
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may, for example, involve impellers, blades, gratings 

or needles or yet others. 

 

Thus, when the motor is electrically powered, its 

spindle rotationally drives the magnetic drive portion 5 

50 and this creates a rotary local magnetic field 

collaborating with the magnets 41, 42 and this as a 

result causes the stirrer to rotate about the relief. 

The rotational speed of the stirrer is thus regulated 

to the rotational speed of the motor spindle. 10 

 

According to one aspect of the invention, heating means 

are provided to heat the tank during stirring. Heating 

facilitates the production of froth and considerably 

reduces the stirring time. The froth is also preferably 15 

served hot, particularly when intended for hot 

beverages such as cappuccinos. To do that, in 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 20 

type or equivalent, electrically insulated but 

thermally directly associated with the surface of the 

tank. 

 

In one embodiment of the invention, the direct-heating 25 

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 30 

transmitted to the tank (that is to say, therefore, a 

greater density in watts per square centimetre). In 

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. 35 

 

FIG. 7 illustrates one example of a type of printed 

heating circuit of this type. In one possible 

embodiment, a circuit extends over just the bottom of 

needles or yet others. ..._..s, when the motor ,.s e!.eact:r:L.C.allypowered, its
5 spindle rotationally drives the magnetic 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 stirrer is thus regulated  10 to the rotational eed o he motor Accord_ n to
one aspect the invention, heating means  are provided hest one ._,'k during
stirring. .teat,.. _  facilitates the production of froth and considerably 15
reduces the stirring time. The froth also preferably  ved ;ot, particularly when
'-enoet for hot  beverages such as cappuccinos. to that, one  embodiment of
the invention, means for direct heating  of the : ank are provided. n means
are so 20 be understood as meaning means the heating resistive  type or ec
i,-alent, electrica_ ; insulated but  thermally directly associated vu.th one
surface cal the  tank. 25 one embodiment Me e invention, one ._ ect.-. c a ,..
means comprise a heating circuit the "thick film"  type printed .tire. _ _ onto
the external surface of the  tank, preferably o n t o the e.siern,, surface or
V07  bottom of the tank. The advantage with this technology 30 is thin _
provides a good distri., _.__._. of the power  transmitter to the 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;;
tank while at the same than e o... .. ,.. 35 excellent transmission of heat to the
l y ._. FIG. 7 illustrates one exam le of a type of printed  heating circuit of this
type. in one ssible  emb d_re__ , a circuit extends over just the bottom of 17  
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the tank (for example, as in the embodiment of FIG. 7). 

In another possible embodiment, a circuit extends over 

the bottom and the side walls of the tank. In another 

possible embodiment, several circuits are provided, at 

least one of them being on the bottom, and at least one 5 

on the sides of the tank. 

 

The circuit 7 as depicted therefore comprises an 

insulating layer 70 associated with the external 

surface of the heated surface of the tank and a 10 

resistive heating printed track 71 which, in use, faces 

downwards. The track 71 is arranged in such a way as to 

produce a total power of about 250 to 1200 watts, 

preferably 400 watts applied to the heated surface. Its 

mean electrical power density with respect to the 15 

heated surface or circuit 7 is thus between 5 and 30 

watts per cm2, preferably between 15 and 25 watts per 

cm2. 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 20 

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 is calculated using the formula: mean density = 

total electrical power/total surface area (7). 25 

 

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 30 

with three ends; thus, there is 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 35 

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 

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
tank. The circuit 7 as depicted therefore comprises an  insulating layer 70
associated with the external  10 surface of the heated surface of one tank
and a resistive heat printed t_ac_, 71 which. in use, faces  downwards. The
track 71 iz arranged in such a way as to  produce a ata.i ;we,r of about 270 to
1200 wants,  preferably 400 watts applied to the heated surface. its 15 mean
electrical power density with respect to the  heated _: face or circuit _ . thus
between : and 3  watts per cm`, _ _eferabiy between IS and 2i watts per  ._..
The track 71 preferably _.,-,_r_, at least 40% of the  heated surface, and
more preferably s - o"._.. ,...,e 20 than 50% thereof, so as to produce an
adequate  distribution the total power over the heated surface  taus
preventing tne milk from sticking and turning  brown the internal surface the
tank. The mean  density is calculated using the formula: mean density =  25
total electrical power/i:.,..._l surface area Electrical contacts 72, 73, 74 are
intoned an the ends  one tracks to provide the e.e:tr ca-. connections for  the
circuit. According to one aspect of the invention, 30 the electrical contacts are
three in number, associated  with three ends; Mus, Mere is one contact 72
associated with neutral, one contact 73 associated with  live and finally a third
contact 7_ connected the  low-volt: aqe. electric motor power the Latter at the
35 required. voltage (for example: 8.2 volts the example  shown). Such a
configuration makes in possible no  dispense Vran3former for operating
motor and  therefore allows the cost and complexity of the system  
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heating circuit comprises an intermediate metal backing 

plate separating the layer of insulation from the 

bottom of the tank. In this case, the backing plate is 

as thin as possible, preferably 1 mm thick or less. A 

backing plate separate from the bottom may be needed in 5 

an embodiment in which the tank is mounted removably 

with respect to the stand. However, in an embodiment in 

which the tank is permanently mounted, the circuit is 

preferably printed directly onto the tank. 

 10 

Other technologies may replace a heating circuit of the 

"thick film" type, for example shielded resistors. 

However, this technology is less preferred because the 

transmission of power is not over such a large surface 

area (but is generally over a simple generatrix) and 15 

requires an additional operation of brazing the 

resistor directly against the surface of the tank. In 

consequence, in 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 20 

the tank. Other heating means comprise induction 

heating or infrared heating. These means may be 

combined or employed in place of the resistive means. 

 

In one embodiment of the invention, a temperature 25 

sensor is 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 30 

controller 8. The sensor may also be a simple sensor of 

the bimetallic strip type which is 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 35 

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  

 40 

to be reduced. one possible embodiment, the printed 18  heating circuit ..z:
,..:es an er:rriecJ .rte metal . a;  plate separating the layer of insulation from
the  bottom of the rank. in this case, the backing late is  as chin as _
,.>sl._a.e, e!:e:ra't_.y ... am, thick or less. A 5 backing plate separate from the
bottom may be needed in  an em'b^odime__~ which the tank is mounted
removably  with respect no the stand. However, in an embodiment in  which
the tank is permanently mounted, the circuit is  preferably printed directly
onto the rank. 10 Other technologies may replace a heating circuit of the
"thick film" type, for example shielded resistors.  However, this technology is
less preferred because V07  transmission of power is not over such a large
surface 15 area ,:out is generally over at simple generatri----) and  requires
an additional operation o.: brazing a 07  resister directly against the surface
of the tank. in  consequence, in order to transmit the same power, the
resistor has to to overheated and r~his creates areas 20 where the milk tends
locally to stick to the surface of  the tank. Other ;.eating means comprise
induction  heating or . .... ec heating. .ne=e means may ._"  combined
employed in place of the resistive means. 25 in one embodiment of the
invention. a temperature  sensor is provided to measure the temperature the
tank. The sensor may be attached the insulated  contact 75 of one "rhick ...r
,,it _ /, preferably  near the middle of the bottom of the tank. The sensor 30
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 is less precise
and  less ereatab-.e bat does non require associated connrcI  electronics. M?
sontactorz . the heating meant, ar-& 35 themselves electrically connected to
the controller S  
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determined such that the liquid is heated to below its 

boiling point, preferably in a temperature range that 

is optimal for frothing the liquid. In the case of 

milk, for example, the liquid temperature is brought to 

a temperature of between 60 and 800C in under 40 5 

seconds, preferably between 65 and 75°C in about 30 

seconds. Of course, the temperature rise dynamics are 

partially dependent on factors such as the volume to be 

heated and the initial temperature of the liquid. 

 10 

The stand comprises an "on" button 80 that the user can 

operate. When this button is pressed or activated by 

any other means it jointly switches on the electrical 

power supply to the heating means and the electrical 

power supply to the electric motor for turning the 15 

stirrer. Thus, the liquid is both directly heated and 

stirred at the same time. A timer is 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 20 

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 liquid to be filled in the tank. The fill mark 25 

correspond to a predetermined level of liquid 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. 30 

 

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 is connected to the central lower part of the 35 

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 

by blades, wires and/or other means. when the  temperature reaches a given
set point temperature, the.  controller c, f 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 oprimai for frothing the lLq=a. the case of  .....k, for e.sa e, the liquid
temperature is brought to 5 a temperature of between 60 ant 60c in under 40
seconds preferably between 65 and. 75'_ in about 3y  seconds. Of course,
the temperature rise dynamics are  _artialiv dependent factors such as the
volume be,  heated and the Initial .temperature ot the Liquid, 10 The stand
comprises 00o.." button 20 Mat the user can  operate. Vhen this button
pressed or activated by  any other means jointly switches on the electrical
.:ca=re :p , _ _ " to e hearing mans a th . lec.; .,,a... 15 power supply to the
electric motor for turning the  stirrer. Thus, the liquid both directly heated and
stirred r.,red at at . one ...<, same time. ,ra t..mer. is associated to ...,,,
control means to automatically switch the electric  motor off. The running
period the electric motor is 20 programmed in the control means a function c.
liquid be frothed and its volume. For milk, the  running period is fixed with a
range period from  i about 30 to 60 seconds. Preferably, Me tank il,'i
JO?rpr'...ses a fill mark to visually indicate to the user the amount  25 of liquid
be filled the tank. !;.e fill mark  correspond to a predetermined !Level A' liquid
in) 07  frothed and programmed running period adapted to  deliver the
optimum __. ___. For example, a volume of  about: 50 of milk can thus be
converted into a 
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complementary shape is associated with the electrical 

base unit which can be connected to the mains by the 

electric lead. 

 

The first connector 90 comprises electric terminals, 5 

typically a neutral, a live and an earth, 

concentrically arranged and which can collaborate with 

electric sockets of the second connector 91. The first 

and second connectors are configured in terms of their 

shapes to collaborate in engagement with one another 10 

simply by standing the foaming unit vertically (or more 

or less vertically) on the electrical base unit so that 

the electrical terminals (live, neutral, earth) of the 

first connector 90 connect on contact with the 

respective electrical sockets (live, neutral, earth) of 15 

the second connector 91. An example of a collection of 

connectors of this type which is known per se is 

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 20 

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 25 

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-30 

cylindrical with respect to the vertical axis I. In 

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 35 

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 liquid and the froth thus 

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 general  connectors known as cordless
connectors. A firs 35 connector connected . to the central lower part sh V07
stand 20. The first connector electrically connected  to the electrical elements
and control elements of the .  foaming unit, particularly the conarolier, Me
electric motor and the heating- means. A second connector of 20
complementary shape associated with ti elec.: .ca..  .case ~..._t which can be
connected the mains 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
connector 91. The first  and second connectors are configured in terms their
10 shapes . collaborate eno men w t t, one another  simply by standing the
foaming unit vertically (or more  or less vertically) the electrical base unit so
that  the electrical terminals (live, neutral, earth) of nh-=  first connector 90
connect on contact with the 15 respective electrical sockets (live, neutral,
earth) of  she second connector 91. An e.xa ;.J..e of -n of .Lec.t c,; of
connectors of this type which is known per se is  described detail patent .s
5,911,810. The  advantage of sawn a system ...,,:, the application 20 of the
invention, it allows the foaming unit to be  disconnected easily so that the
froth, be served and  the tank wan be cleaned. it also allows a t... .1C to des
gned which equipped with heating means directly  associated with the
heating means, for better heating  25 e,.',.c:e_,v and the efo e a lower troth
preparation time. Other possible known types of cordless connector  
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encouraging the rapid creation of froth and reducing 

any possible remaining volume of liquid. 

 

FIGs 9 and 10 illustrate another embodiment of the 

invention, in which embodiment the tank 21 has walls 5 

and/or obstacles extending as reliefs offset from the 

median vertical axis I. In particular, in the example 

illustrated, a plurality of protrusions 212 for 

disturbing the circulation of fluid are present in the 

bottom and likewise 213 on the sides of the tank. These 10 

walls run more or less radially and along just some 

portions of the tank. They are preferably offset to 

encourage 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 15 

of the person skilled in the art without thereby 

departing from the scope of the invention, which is 

defined by the appended claims.  

 

  20 

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
M, 218, at 90' to the first sides, which are concave. 35 The stirrer - 4 and Me
positioning means 6 will then ,.,,  positioned at the middle 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 liquid and the froth
thus 21  encouraging tne rapid creation of froth and reducing  any possible
remaining volume of liquid. FiGs 9 and 10 illustrate another embodiment of
ths,  5 invention, - e e... x.:.:,,..:r . _he tank 21 has walls  and/or obstacles
extending as reliefs offset from the  median vertical axis _, in particular, the
example  illustrated, a plurality disturbing the circulation of fluid are present in
the  10 bottom and likewise 213 the sides of the rank. These.  wails . uun
more or Less radially an, along some  portions of the tank. They are
preferably offset  encourage the fluid this tank to f_ow* a s__.u. at-r , goe wi
out saying that . numerous di '.c ran:  15 and equivalent arrangements are
the competence  of the person skiiied in the art without thereby  departing hr
OM : h. scow e of invention, which is  defined by the appended claims. 20 22
claims : 1. Appliance for preparing a froth from a milk-based  Liquid,
..o.rar.,.s_ng: 
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Claims: 

 

1. Appliance for preparing a froth from a milk-based 

liquid, comprising: 

- a tank (21) to receive the liquid that is to be 5 

frothed, in which liquid a rotatable stirrer (4) is 

positioned, 

- a stand (20) associated with the tank (21); 

- a system (5) for driving the stirrer; 

the stirrer (4) being configured to be driven and held 10 

magnetically in the tank (21) by the stirrer drive 

system (5); 

characterized in that it comprises a cordless frothing 

unit (2) which is removable with respect to an 

electrical power supply unit (3) and wherein the 15 

cordless frothing unit (2) comprises the driving system 

(5) to retain the stirrer in the tank by magnetic 

effect. 

 

2. Appliance according to claim 1, characterized in 20 

that a means (6) for positioning the stirrer (4) is 

provided in the bottom (210) of the tank. 

 

3.  Appliance according to Claim 2, characterized in 

that the positioning means (6) is a relief (60) or a 25 

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 in 

rotational engagement. 

 30 

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. 

 

5 - a tank (21) to receive the liquid that is to be  frothed, in which liquid a
rotatable stirrer (4) is  positioned, -- a stand (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
drive  system (5); characterized in than it comprises a cordless frothing  unin
(2) which is removable with respect to 15 e1,_ .............. 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 1, characterized in  that a means (6) for positioning OA? stirrer is
provided in the bottom (21_) 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 stirrer (4) so as to accept the latter in  rotational
engagement. 30 4. Appliance according to claim i, characterized in  that the
relief (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 (4) has an annular shape with a  centrai slot configured to
engage with, the relief  (60), the said relief (60) projecting from the bottoir 5 of
the tank (21) towards the interior ,_INi_ thereo  the said stirrer having an least
one m_ gneticaiiy  a ved portion positioned .:ear the periphery ,  said central
slot (40), 
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5.  Appliance according to Claim 3 or 4, characterized 

in that the stirrer (4) has an annular shape with a 

central slot (40) configured to engage with the relief 

(60), the said relief (60) projecting from the bottom 

of the tank (21) towards the interior (INT) thereof, 5 

the said stirrer (4) having at least one magnetically 

slaved portion positioned near the periphery of the 

said central slot (40). 

 

6. Appliance according to Claims 3, 4 or 5, 10 

characterized in that the drive means (5) comprises a 

magnetic drive portion (50) which engages on the 

external (EXT) side of the tank and inside the relief 

(60) in order to collaborate with at least the said 

magnetically slaved portion of the stirrer (4), which 15 

magnetic drive portion (50) is 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 20 

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 25 

(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 30 

(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 35 

or discontinuous connection line and no line 

demarcating any orifice whatsoever. 

 

10 p ..ar.ce accord:..n_, to 5,  characterized than the drive means (5)
comprises a  magnetic drive portion (50) 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) associated with an electric
motor (5 ) . . Appliance according to Claim 6, characterized in  20 that the
stirrer has a peripheral part (44) possessing  stirring elements (45) S.
Appliance according to Claim 7, characterized in  that the stirring elements
consist of one or severai of  25 the .o..Lcw, elements: turns .:o_o..a.. oe.. (45)
impellers, blades, gratings or needles. 9. Appliance according . one of She
E.:.,,.. - claims, characterized that the _an_, (21) has a  30 __quid--receiving
surface made up at least of a bottom  (210) and turned -up edges All),
formed. as a piece.  Appliance 10. according to Claim , characterized in 35
that the said receiving surface (210, 211) has join  or discontinuous
connection iine and line  demarcating any or...f._e ,whatsoever. 24  .....
Appliance . . e according any one of VO, ...,...  claims, characterized in that
comprises heating  means 7) comprising eLec_r_ca_ _ insulated nearing
resistive eiemennz (71) n-n contact York ar Mast the  5 bottom (210) of the
tank (21). 1. 2 . Appliance according Claim 1 1 , c.na,.a: te.. z..., in  that the
heating means , - consist of at least one  heating circuit the "triick film" kind
contact  10 with the ex ; ern surface of the tank (21). 13. Appliance according
Clair.. 12, characterized in  
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11. Appliance according to any one of the preceding 

claims, characterized in that it comprises heating 

means (7) comprising electrically insulated heating 

resistive elements (71) in contact with at least the 

bottom (210) of the tank (21). 5 

 

12. Appliance according to Claim 11, characterized in 

that the heating means (7) consist of at least one 

heating circuit of the "thick film" kind in contact 

with the external surface of the tank (21).  10 

 

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  15 

- 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 20 

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) being 

connected together electrically in order to power the 

electrical means of the stand, while the stand is 25 

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 30 

the heating means (7), wherein the control means (8) is 

configured to cut off the electrical supply to the 

heating means (7) at a set point temperature that is 

determined so that the liquid is heated below its 

boiling point and during a preset time. 35 

 

 

that the heating means consist o.:: - 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 connector N") secured to the ,,.ttom. of the stand (20)  and a second
connector (9' secured to one power supply  base support (3), the two
connectors (90, 91) being  connected together electrically in order to power
the 25 e.! ect:r:'.. c.a: means of the stand, w.tKie the stand is  starting on the
base support ). . 'i :.a..,,. according no any one or Me ...,...  claim,
characterized in that comprises the control -Jr 30 means (5) comprising a
temperature sensor associated to the nearing means ( 7 ) , wherein sontroi
:means is  configured to cut off the electrical supply to the  heating means (7)
at a set point temperature that is  determined so tnat the liquid is neared
below its  35 boiling point and during a preset time. 


