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ABSTRACT OF DISCLOSURE

An assembly for creating milk froth and/or for heating milk is disclosed. It comprises a 

foaming device and optionally a milk container and a valve assembly. The foaming device is 

5 provided with a steam supply channel, an air supply channel, a milk supply channel and a 

discharge opening. In order to provide for an easy cleaning of the assembly and its microbicity, 

at least the components and/or cavities coming into contact with milk are provided with a 

hydrophobic and oleophobic surface consisting of nano-particles which consist partially of silver 

or a silver compounds.
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AUSTRALIA

Patents Act 1990

KONINKLIJKE PHILIPS ELECTRONICS N.V.

COMPLETE SPECIFICATION 
STANDARD PATENT

Invention Title:

An assembly for creating milk froth and/or for heating milk

The following statement is a full descri ption of this invention including 
the best method of performing it known to us:-



AN ASSEMBLY FOR CREATING MILK FROTH AND/OR FOR HEATING MILK
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BACKGROUND OF THE INVENTION

The present invention refers to an assembly for creating milk froth and/or for heating

5 milk, comprising a foaming device including a steam supply channel, an air supply channel, a 

milk supply channel, and a discharge opening. For the sake of simplicity, such assemblies are 

called hereafter also as "frothers" or "milk frothers".

For creating milk froth, so-called milk foaming devices or emulsifying devices are known 

in various embodiments. Usually, these milk foaming devices or emulsifying devices comprise a 

0 steam supply channel, opening into a suction chamber. The suction chamber communicates with 

a milk supply channel and an air supply channel. By means of the steam flow, a negative 

pressure is created in the suction chamber, said negative pressure causes milk to flow via the 

milk supply channel into the suction chamber and air to flow via the air supply channel into the 

suction chamber. The so created mixture of steam, air and milk is brought into a turbulent flow 

5 in a subsequent emulsifying chamber, with the result that a homogenous milk froth is created.

The milk froth created by such a foaming device can be used, for example, for preparing a 

Cappuccino beverage or a “Latte Macchiato” beverage. Besides creating milk froth, such a 

foaming device usually can also be used to heat milk, whereby in such a case the supply of air is 

interrupted.

20

PRIOR ART

The publication EP 0,195,750 Al discloses an emulsifier unit particularly for emulsifying

steam and milk. The emulsifier comprises a nozzle body member, connected to a steam

generator. The nozzle body member is inserted into a tubular body member, opening tangentially

25 into a cylindrical emulsifying chamber. The latter one comprises, at its bottom, a discharge
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opening. In the interior of the tubular body member, a suction chamber is created into which 

opens, at its top, an air supply inlet and, at its bottom, a milk supply inlet. Upon feeding steam 

into the suction chamber, a negative pressure is created therein, causing the aspiration of milk 

and air. The mixture of water, steam, air and milk is tangentially fed into the emulsifying 

5 chamber in which it is brought into a turbulent flow, which supports the emulsifying process and 

causes the steam to condensate. The so created emulsion leaves the device through the discharge 

opening.

A disadvantage of such an assembly may be seen in the fact that it is quickly 

contaminated, that it is not microbicidal, and that the milk residues remaining in the foaming 

0 device after each foaming operation are subject to the influence of bacteriae, leading to a serious 

health risk. In order to avoid that risk, the assembly has to be thoroughly cleaned after each 

foaming operation.

The publication US 4,949,631 A describes a device for frothing milk, in which an injector 

is provided with a nonstick material on its external surface, while an inner cylindrical nozzle and 

5 a nozzle with a flow guide are "tefloned" both on the internal and external surface. Said nonstick 

material may also be Teflon®.

A disadvantage of such a milk frother may be seen in the fact that it is complicated, 

complex and therefore expensive to apply Teflon® coatings on non-planar surfaces. Moreover, 

Teflon® coatings are not microbicidal.

20 Finally, the publication US 2004/0029834 Al discloses microbicidally coated articles,

especially containers, having on at least part of it a coating comprising an organically modified 

inorganic matrix comprising silver colloids. This coating may be applied by applying a 

composition comprising (a) defined silane derivatives, and (b) a silver compound onto the 

surface, and thereafter forming the silver colloid by heat and/or radiation.

3
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A disadvantage of such a milk frother may be seen in the fact that the application of such

microbicidal coatings is complicated, complex and therefore expensive. Moreover, silane deriva­

tives are hydrophobic but they are not oleophobic, so that a thorough cleansing of the device after

each foaming operation is still compulsory.

Throughout this specification the word "comprise", or variations such as "comprises" or 

"comprising", will be understood to imply the inclusion of a stated element, integer or step, or group 

of elements, integers or steps, but not the exclusion of any other element, integer or step, or group 

of elements, integers or steps.

Any discussion of documents, acts, materials, devices, articles or the like which has been in­

cluded in the present specification is not to be taken as an admission that any or all of these matters 

form part of the prior art base or were common general knowledge in the field relevant to the pre­

sent invention as it existed before the priority date of each claim of this application.

SUMMARY OF THE INVENTION

It is an advantage of at least one embodiment of the present invention to provide an assem­

bly for creating milk froth and/or for heating milk that is less subject to contamination and that is 

easier to clean.

In a first aspect, the invention provides an assembly for creating milk froth and/or for heating 

milk, comprising:

a foaming device including a steam supply channel, an air supply channel, a milk supply 

channel, and a discharge opening;

a nozzle between said steam supply channel and said milk supply channel whereby steam is 

discharged from said steam supply channel into said milk supply channel; and

4
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a mixing channel between said milk supply channel and said discharge opening, wherein at

least said milk supply channel and said mixing channel are provided with a surface layer which is

both hydrophobic and oleophobic, said surface layer including nano-particles of silver or a silver

compound.

The expression “nano-particle” shall describe particles with a dimension between IO’10 and 

1 O'7 m, preferably 1 O’8 m.

In this way, the danger of physical contamination can be drastically reduced. Moreover, such 

surfaces are easier to clean. Since said nano-particles partially consist of silver or silver compounds 

they provide a lasting microbicity of the treated surfaces.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following, an embodiment of the assembly according to the invention will be further 

described, with reference to the accompanying drawings, in which:

Fig. 1 shows a longitudinal sectional view of the assembly for creating milk froth and/or for 

heating milk; and

Fig. 2 shows a schematic view of an enlarged portion of the assembly of Fig. 1.

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT

The assembly for creating milk froth and for heating milk is designated, as a whole, by ref­

erence numeral 1. Essentially, the assembly 1 comprises a foaming device 2, a milk container 3, and 

a coupling element 4. The foaming device 2 comprises a lower portion 5 and an upper portion 6, at­

tached to each other by means of a push-fit connection. The lower portion 5 is sealingly attached to 

the upper portion 6, whereby the required sealing gaskets are not shown in this view of the drawing. 

The foaming device 2 comprises a steam supply channel 8, an air supply channel 10, a milk supply

5
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channel 11, a discharge opening 12 as well as a venting channel 13. The horizontally extending por­

tion of the milk supply channel 11 is designated by reference numeral 1 la. The end of the steam 

supply channel 8 is designed as a nozzle 9.
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Both the air supply channel 10 and the venting channel 13 each are provided with a valve 

member 14, 15 by means of which the channels 10, 13 can be selectively closed and opened to 

communicate with the ambient air, respectively.

The foaming device 2 is further provided with a trunk-shaped appendage 17, extending

5 towards the bottom of the milk container 3. It contains the milk supply channel 11, and the distal 

end thereof has an inlet opening 18 communicating with the milk supply channel 11. The 

appendage 17 is provided, in the region of its inlet opening 18, with two diametrically opposite, 

radially extending cutouts 19, which favor the entry of milk from the milk container 3 into the 

appendage 17. At the inlet of the steam supply channel 8, a cylindrical recess 21 is provided in 

0 the foaming device 2. The outlet opening 12 opens into a cylindrical recess 22, too.

The coupling element 4 is provided with two cylindrical stubs 23, 24, the distance 

between the two stubs 23, 24 corresponding to the distance between the two cylindrical recesses 

21, 22, and the outer diameter thereof matching the diameter of the two cylindrical recesses 21, 

22 to enable a leak proof plug and socket connection between the particular stub 23 and 24, 

ί5 respectively, and the particular recesses 21 and 22, respectively. The two cylindrical stubs 23, 24 

communicate in each case via a bore 27 and 28, respectively, with a connecting flange 25 and 

26, respectively. Thereby, the upper connecting flange 25 is adapted to receive a hose (not 

shown) running to a steam source (not shown), while the lower connecting flange 26 is adapted 

to receive a hose (not shown) running to a beverage outlet (not shown).

20 The foaming device 2 is provided with a groove 30 to clampingly attach the foaming

device 2 to a wall portion 31, provided with a cutout, of the milk container 3. In order to remove

the foaming device 2 from the milk container 3, first the coupling element 4 is removed by

laterally pulling it off. Thereafter, the foaming device 2 can be lifted upwards off the milk

container 3.

6
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In order to reduce the danger of contamination particularly of those parts and cavities of

the foaming device 2 coming into contact with milk, the steam supply channel 8, the air supply

channel 10, the milk supply channel 11, 11a, the discharge opening 12, the venting channel 13 as

well as the nozzle 9 are provided with a hydrophobic and oleophobic layer constituted by nano-

5 particles. Preferably, at least a portion of the nano-particles consists of silver or a silver 

compound. Also a netting of the layer and/or the injection of silver ions into the layer is possible. 

Silver has the fundamental advantage that it shows microbicidal properties and effects a slow­

down of growth of germs and bacteriae and kills them, respectively. Particularly with regard to 

the desired hygienic properties of the assembly, this is of vital importance for all the components 

[0 and surfaces of the foaming device 2 that come into contact with milk. Such a nano-disperse 

layer is designed such as to provide a very large surface such that the silver can develop its 

above mentioned properties in an optimal way. Preferably, also the milk container 3, the 

coupling element 4 as well as the hose (not shown) running from the coupling element 4 to the 

beverage outlet (not shown) are provided with such a layer constituted by nano-particles. The 

15 layer is applied preferably by flooding the channels to be coated or by immersing the elements to 

be coated into a corresponding bath.

Since the general operating mode of such an assembly is well known in the art, the two 

modes of operation of the assembly according to the present embodiment will be explained only 

briefly.

20 In order to produce foamed milk, the valve member 14 located at the inlet of the air

supply channel 10 is opened, while the valve member 15 located at the inlet of the venting 

channel 13 is closed. Now, steam is supplied via the steam supply channel 8. The steam enters 

the mixing channel 16 through the nozzle 9 and creates a negative pressure in the region of the 

nozzle 9. The negative pressure has two effects: First, milk is sucked into the milk supply 

25 channel 11 via the appendage 17, and second, air flows via the air supply channel 10 into the

7
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horizontally extending portion 11 a of the milk supply channel 11. The air flowing in through the 

air supply channel 10 is mixed with the milk flowing through the portion 11 a of the channel 11. 

Downstream the nozzle 9, the milk mixes with the steam which thereby condensates almost 

immediately. By that condensation reaction, the suction effect in the region of the nozzle 9 is 

5 even boosted. The mixture of air, milk, steam and water, respectively, flows into the mixing

channel 16 in which a homogenous milk froth is created, escaping from the foaming device 2 

through the discharge opening 12 and flowing, through the bore 28 in the cylindrical stub 24 of 

the coupling element 4, into the connecting flange 26. Therefrom, it can flow to the beverage 

outlet via not shown duct means.

0 For warming or heating milk, both the valve member 14 located at the inlet of the air

supply channel 10 and the valve member 15 located at the inlet of the venting channel 13 are 

closed. Thereafter, again via the steam supply channel 8, steam is supplied, flowing through the 

nozzle 9 into the mixing channel 16. The negative pressure zone in the region of the nozzle 9, 

generated by the flowing steam, results in sucking in milk into the milk supply channel 11 via

5 the appendage 17; however, air is prevented to flow into the horizontally extending portion 1 la 

of the milk supply channel 11. In this way, milk can be heated quickly and easily.

In order to ensure that the milk-containing duct portions, bores and channels 11, 11a, 12, 

16, 28 are drained after a foaming or heating cycle, the valve member 15 located at the inlet of 

the venting channel 13 is opened after each operation cycle.

20 Even if the assembly is relatively unsusceptible to contamination, it should be cleaned

regularly. This can be performed either by means of a flushing program in which at least the 

ducts, bores and channels 11, 11a, 12, 16, 28, which are critical as far as contamination is 

concerned, are flushed with hot water. Or, another possibility consists in manually removing the 

coupling element 4 from the foaming device 2 and to lift the foaming device 2 off the milk

25 container 3. Thereafter, the upper portion 6 of the foaming device 2 can be pulled off the lower

8
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portion 5 with the result that the inner parts of the foaming device, which are critical as far as 

contamination is concerned, particularly the horizontally extending portion 11a of the milk 

supply channel 11 as well as the nozzle 9 are exposed. The afore mentioned parts and elements 

then can be cleaned in a dish washer.

5 Since all channels of the foaming device 2 are provided with a hydrophobic and

oleophobic surface layer constituted by nano-particles, it is hardly possible that any grime or 

grunge can accumulate therein or milk residues remain therein. Anyway, the components 

constituting the assembly 1, particularly the foaming device 2, the milk container 3 as well as the 

coupling element 4, can be cleaned very easily. It is to be noted that the components critical with 

0 regard to contamination, particularly the interior of the milk container 3, the milk supply channel

11, 11a, and the mixing channel 16 of the foaming device 2, as well as the bore 28 running 

through the coupling element 4, all are easy to clean since hardly any milk residues can 

accumulate in these channels, ducts, cavities and bores.

Fig. 2 shows an enlarged partial view of Fig. 1, in which the coating of the appendage 17

5 is shown in a schematical view that is not to scale. As can be seen, the wall of the milk supply 

channel 11 running in the interior of the appendage 17 is provided with a layer 32 consisting of a 

plurality of nano-particles 33. The nano-particles have a size in the region of IO'10 to IO'7 m, 

preferably approximately 10'8 m. It is understood that particles of this size can not be illustrated 

to scale. Insofar, this drawing shall show the layer and the particles only in a strictly schematic 

20 view. Instead of applying a layer of nano-particles, it is also possible to work-in the nano­

particles into the surface of the particular component.

Application of the nano-particles can easily be done in a dipping bath, by spraying or by 

flooding. The relevant parameters can easily be determined by a person skilled in the art by 

simple tests.

25 Advantageously the composition to be used for such application comprises:

9
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(a) a basic material forming nano-particles;

(b) a first additive having oleophobic properties;

(c) a second additive having hydrophobic properties; and

(d) silver or silver compounds.

5 Subsequently, the coated components are heated to 80 to 140°C, whereby the nano-coating

polymerizes, cures, is tempered, and firmly unites with said component.

When used in this specification and claims, the terms "comprises" and "comprising" and 

variations thereof mean that the specified features, steps or integers are included. The terms are 

not to be interpreted to exclude the presence of other features, steps or components.

10
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WHAT IS CLAIMED IS:

1. An assembly for creating milk froth and/or for heating milk, comprising:

a foaming device including a steam supply channel, an air supply channel, a milk supply 

channel, and a discharge opening;

a nozzle between said steam supply channel and said milk supply channel whereby steam is 

discharged from said steam supply channel into said milk supply channel; and 

a mixing channel between said milk supply channel and said discharge opening, wherein at 

least said milk supply channel and said mixing channel are provided with a surface layer 

which is both hydrophobic and oleophobic, said surface layer including nano-particles of sil­

ver or a silver compound.

2. An assembly according to claim 1, in which said hydrophobic and oleophobic surface layer is 

provided by hydrophobic and oleophobic nano-particles, which nano-particles, including said 

nano-particles of silver or a silver compound, are worked-in into the surface of said nozzle, 

said milk supply channel, said discharge opening and said mixing channel.

3. An assembly according to claim 1 or 2, in which said hydrophobic and oleophobic surface 

layer is provided by hydrophobic and oleophobic nano-particles, which nano-particles, includ­

ing said nano-particles of silver or a silver compound, are applied to the surface of said noz­

zle, said milk supply channel, said discharge opening and said mixing channel in the form of a 

coating.

11
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4. An assembly according to claim 1, 2 or 3, in which said hydrophobic and oleophobic surface 

layer is provided by hydrophobic and oleophobic nano-particles, which nano-particles, includ­

ing said nano-particles of silver or a silver compound, show a chemical or physical bond with 

said surface.

5. An assembly according to any one of the preceding claims, further comprising a milk con­

tainer communicating with said milk supply channel.

6. An assembly according to claim 5, further comprising means for attaching said foaming de­

vice to said milk container.

7. An assembly according to claim 5 or 6, in which said foaming device comprises an appendage 

extending towards the bottom of said milk container, said milk supply channel being located 

in said appendage and having, at its distal end, an inlet opening communicating with said milk 

supply channel.

8. An assembly according to claim 7, in which said appendage forms part of said milk supply 

channel and is provided with said surface layer.

9. An assembly according to any one of the preceding claims, in which said foaming device 

comprises a first cylindrical recess, communicating with said steam supply channel.

10. An assembly according to claim 9, in which said foaming device comprises a second cylindri­

cal recess, communicating with said discharge opening.

12
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11. An assembly according to claim 10, in which said foaming device comprises a coupling ele­

ment provided with two cylindrical stub members, said stub members being adapted to be in­

serted into said first and second cylindrical recesses, one of said stub members being connect­

able to a steam supply hose and the other of said stub members being connectable to a dis­

charge hose.

12. An assembly according to any one of the preceding claims, in which said foaming device 

comprises a venting channel, opening into said milk supply channel and communicating with 

the ambient air, which can be closed by means of a valve member.

13. An assembly according to any one of the preceding claims, wherein at least said nozzle is also 

provided with said surface layer.

14. An assembly according to any one of the preceding claims, wherein at least said discharge 

opening is also provided with said surface layer.

15. An assembly for creating milk froth and/or for heating milk substantially as hereinbefore de­

scribed with reference to the accompanying drawings.

13
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