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(57) Abstract: A coffee machine (1) comprising a frother (2) with an outlet channel (3) for coffee and milk foam, and supply channels
(5, 6, 7) for milk, air, and steam respectively, and provided with a nonreturn valve (15) to prevent a fluid in one of the channels from
flowing in an undesirable direction, wherein the coffee machine (1) is further provided with a clean water supply channel (8) that
connects to the milk supply channel (5) with a T-junction (9) distant from the frother (2), wherein the T-junction (9) further connects
to a source channel (11) for the milk.
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A coffee or milk machine and a method of operating such a ma-

chine

The invention relates to a machine comprising a
frother with an outlet channel for foamed milk, and supply
channels for milk, air, and steam respectively, and provided
with a nonreturn valve to prevent a fluid in one of the chan-
nels from flowing in an undesirable direction. The invention
also relates to a method of operating such a machine. The in-
vention applies to both a coffee machine and a machine to pro-
vide foamed milk only.

EP 2 695 558 discloses a machine which is embodied as
a coffee machine. In this known machine the nonreturn valve is
provided in a supply channel for air that connects to the sup-
ply channel for milk, and prevents that milk will flow into
the air channel.

When dispensing coffee and foamed milk with such a
coffee machine, milk will be sucked into the frother by means
of the venturi action that the frother provides. The energy
that is required to provide pressure and temperature to the
mixture leaving the frother comes from the steam supply, and
the air that is supplied to the frother is used to form the
foamed milk. This operation is repeated with every serving.
Between the servings, the supply channel for the milk is left
idle. Consequently the milk channel fills with air and becomes
“dry”. Eventually the leftover milk residues in the milk chan-
nel will get spoiled. To prevent this spoiling of left-behind
milk, frequent cleaning of the milk supply channel is re-
quired.

Another drawback of this operation is that when the
frother operation starts, the air in the milk supply channel
must first leave the milk supply channel. This results in that
initially, before the milk foam can start to leave the frother
in a stable flow, an irregular sequence of splashing milk
droplets leaves the frother and soils the receiving cup.

In addition to soiling the cup, the milk foam bubbles
initially have different sizes. When these different size milk
foam bubbles are mixed with the subsequent milk foam bubbles
with constant bubble size, a so-called disproportionation oc-

curs, i.e. a diffusion of gas from smaller foam bubbles to
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larger foam bubbles in the milk/air mixture. This leads to
even larger foam bubbles and makes the foam unstable. In other
words the foam will disappear quicker than is desirable. This
is an important drawback, particularly when the milk foam is
used as a top layer on top of coffee since the service life of
the milk foam is an important aspect relevant to the catering
industry. There is not only the image of the milk foam, i.e.
the quality of the served cup of coffee, but also the service
life of the milk foam, which sets a limit to the still ac-
ceptable delay time at which the cup of coffee with milk foam
should be served.

DE-A-10 2011 006 483 discloses a machine according to
the preamble of claim 1.

The invention has as a first object to provide a solu-
tion for one or more of the above mentioned problems.

Another object of the invention is to provide a ma-
chine which provides a solution to the above problems, yet is
still compact as required by market-demand.

According to the invention a machine and a method of
operating such a machine are proposed in accordance with one
or more of the appended claims.

In a first aspect the invention proposes a machine
comprising a frother with an outlet channel for milk foam, and
supply channels for milk, steam, and air respectively, and
provided with a nonreturn valve to prevent a fluid in one of
the channels from flowing in an undesirable direction, wherein
the machine is further provided with a clean water supply
channel that connects to the milk supply channel with a T-
junction distant from the frother, wherein the T-junction fur-
ther connects to a source channel for the milk, wherein the
clean water supply channel and the milk supply channel are em-
bodied as a tube in tube construction.

The clean water supply channel serves different pur-
poses, amongst which purposes is that it provides an easy way
to introduce water in the milk supply channel after a serving
of foamed milk, rather than to leave air inside the milk sup-
ply channel in-between separate servings of foamed milk. The
presence of water rather than air in the milk supply channel
further contributes to the extension of time that the machine

may be in operation without intermediate cleaning of the milk
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supply channel. Further the clean water supply channel can in
general also be used to clean the milk supply channel. Even
further the clean water supply channel makes possible to avoid
the initial sputtering of milk leaving the frother at the
start of dispensing milk foam. As mentioned above this initial
sputtering undesirably soils the cup. Further the feature that
the clean water supply channel and the milk supply channel are
embodied as a tube in tube construction makes handling of the
respective channels very easy when replacement of a milk sup-
ply to which the respective channels lead, 1s envisaged.

To promote the avoidance of the initial sputtering of
milk, it is preferred that the clean water supply channel com-
prises a control valve connected to a controller which is ar-
ranged to cause that during a first stage a burst of clean wa-
ter is introduced into the milk supply channel immediately be-
fore milk enters the milk supply channel coming from the
source channel for the milk.

It is further preferred that the T-junction is pro-
vided with the nonreturn valve to prevent that clean water
from the clean water supply channel enters the source channel
for the milk. Preferably the nonreturn valve is of the duck-
bill type.

The time between the regular cleaning operations of
the machine may be further extended by arranging that at least
one of the supply channel for the milk and the source channel
for the milk are provided with an internal coating with hydro-
phobic and/or oleophobic properties.

Suitably the coating comprises nanoparticles of silver
or silver compounds. And preferably the nanoparticles have a
dimension between 10719 and 107" m, preferably in the range 1 -
100 nm, more preferably in the range 10 - 60 nm.

The invention is also embodied in a method of operat-
ing a machine according to the invention, wherein at the start
of operating the frother, initially a temporary burst of water
supplied by the clean water supply channel is guided in and
through the milk supply channel towards the frother.

Preferably the initial temporary burst of water is ap-
plied for a duration between 0.01 and 3 seconds.

More preferably the initial temporary burst of water

is applied for a duration between 0.05 and 0.15 seconds.
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It is further preferred that after finalizing the op-
eration of the frother, clean water supplied by the clean wa-
ter supply is guided through the milk supply channel, the
frother and the outlet channel.

Beneficially at repeated intervals a container with
cleaning agent is placed in fluid communication with the
source channel for the milk so as to rinse and clean the ma-
chine.

Suitably the cleaning agent is both a descalant to re-
move limescale and a microbicidal to destroy microbes, such as
bacteria.

Preferably the cleaning agent is an acid descalant and
microbicidal, comprising 50-150 ppm peracetic acid.

The invention will hereinafter be further elucidated
with reference to a schematic exemplary drawing of a coffee
machine according to the invention that is not limiting as to
the appended claims. Although the following example relates to
a coffee machine, the inventors stress the point that the in-
vention also applies to a machine that exclusively provides
foamed milk. This is also logical since the principles of the
invention exclusively relate to the foaming of milk and up-
grading the quality of the foam, particularly the stability of
the foam as explained hereinabove.

In the drawing of figures 1 and 2 the principle fea-
tures of a coffee machine according to the invention are
shown.

The rectangle 1 of dotted lines in fig. 1 symbolizes a
coffee machine according to the invention, which comprises a
frother 2 with an outlet channel 3 for coffee and milk foam.
The outlet channel 3 provides the coffee and milk foam to a
cup underneath the outlet channel 3.

The coffee machine 1 further has a milk supply channel
5, a steam supply channel 6, and an air supply channel 7 con-
nected to the frother 2.

The coffee machine 1 is further provided with a clean
water supply channel 8 that connects to the milk supply chan-
nel 5 with a T-junction 9 distant from the frother 2. It is
noted that the clean water supply channel 8 and the milk sup-
ply channel 5 are embodied as a tube in tube construction as

shown in fig. 2. This makes handling of the respective
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channels 5, 8 very easy when replacement of a milk reservoir
12 to which the respective channels lead, is envisaged.

The T-junction 9 may be provided at any feasible posi-
tion, both within the limits of the coffee machine 1, or out-
side the coffee machine 1. The T-junction 9 may be positioned
within a cooled environment 10, or outside such a cooled envi-
ronment 10. The T-junction 9 further connects to a source
channel 11 for the milk, which in the shown schematic drawing
is placed inside a reservoir 12 for milk which is placed in-
side a cooled environment 10. This source channel 11 can be
very short, for instance 2 mm. It is also feasible that the T-
junction is positioned outside the reservoir 12 but preferably
inside the cooled environment 10.

Preferably the clean water supply channel 8 com-
prises a control valve 13 connected to a controller 14 which
is arranged to cause that during a first stage of dispensing
coffee and milk foam with the frother 2, a burst of clean wa-
ter is introduced into the milk supply channel 5 immediately
before milk enters the milk supply channel 5 coming from the
source channel 11 for the milk.

Preferably the T-junction 9 is provided with the non-
return valve 15 to prevent that clean water from the clean wa-
ter supply channel 8 enters the source channel 11 for the
milk.

Other beneficial features are as follows:

- at least one of the milk supply channel 5 and the
source channel 11 for the milk are provided with an internal
coating with hydrophobic and/or oleophobic properties;

- the coating comprises nanoparticles of silver or
silver compounds;

- the nanoparticles have a dimension between 10710 and
107 m, preferably in the range 1 - 100 nm, more preferably in
the range 10 - 60 nm.

The features of the invention provide the possibility
to “jump start” the venturi of the frother 2. This is done by
opening the valve 13 for a short period at the start of dis-
pensing coffee and milk foam. This will smoothen the start of
the dispense by speeding up the flow towards the frother 2. It
will also create a stable start situation by the milk supply

channel 5 and frother 2 being filled with water, which results
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in a more equal dispense of volume and less difference between
the first and second cup quality. At the end of any dispensing
cycle the valve 13 is opened again to remove the milk from the
milk supply channel 5. This prevents the occurrence of spoiled
milk in this milk supply channel 5. This end cycle is op-
tional. As an alternative one could also use a “cleanshot” af-
ter a certain amount of time. This cleanshot contains a shot
of water that removes the milk from the milk supply channel 5,
the frother 2 and the outlet channel 3.

Another benefit is that no milk will be stored in un-
cooled places so as to prevent bacterial growth. In the prior
art frequent user actions are required to keep the milk supply
channel 5 clean and safe. This is considered user unfriendly
and is at all times a hygiene risk. One of the beauties of the
invention is that the proposed solution does not need a lot of
components, does not require the application of a cool box,
and does not have to apply such a cool box as a part inside
the coffee machine. On the contrary, the invention provides a
solution at low cost while maintaining flexibility of use.

The preferred operation of the coffee machine 1 of the
invention is that at the start of dispensing milk by operating
the frother 2, initially a temporary burst of water supplied
by the clean water supply channel 8 is guided in and through
the milk supply channel 5 towards the frother 2. For this pur-
pose valve 13 opens for a short period to initiate the flow of
water towards the frother 2. Preferably the initial temporary
burst of water is applied for a duration between 0.01 and 3
seconds. More preferably the initial temporary burst of water
is applied for a duration between 0.05 and 0.15 seconds.

Steam is dispensed into a venturi chamber inside the
frother 2. This will create under pressure in milk supply
channel 5 and will keep the milk flowing towards the frother 2
after closing off the valve 13. The milk originates from the
container 12, preferably placed in a cooled environment 10,
and arrives in the milk supply channel 5 via the source chan-
nel 11 for the milk, which source channel 11 connects with T-
junction 9 to the milk supply channel 5. When arriving in the
frother 2, the milk will be mixed with air which is also
sucked in by the under pressure created by the venturi of the
frother 2.
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After finalizing the dispensing of coffee by the
frother 2, clean water supplied by the clean water supply
channel 8 is guided through the milk supply channel 5, the
frother 2 and the outlet channel 3. For this purpose the valve
13 will be opened and water will displace the milk in the milk
supply channel 5. The water will not be able to enter the milk
reservoir 12 because this is prevented by the non-return wvalve
15 in the T-junction 9.

It is further preferable that at repeated intervals a
container with cleaning agent is placed in fluid communication
with the source channel 11 for the milk so as to rinse and
clean the coffee machine 1. Suitably the cleaning agent is
both a descalant to remove limescale and a microbicidal to de-
stroy microbes, such as bacteria. Preferably the cleaning
agent is an acid descalant and microbicidal, comprising 50-150
ppm peracetic acid.

Although the invention has been discussed in the fore-
going with reference to an exemplary embodiment of a coffee
machine and a method of its operation, the invention is not
restricted to this particular embodiment which can be wvaried
in many ways without departing from the invention. The dis-
cussed exemplary embodiment shall therefore not be used to
construe the appended claims strictly in accordance therewith.
On the contrary the embodiment is merely intended to explain
the wording of the appended claims without intent to limit the
claims to this exemplary embodiment. The scope of protection
of the invention shall therefore be construed in accordance
with the appended claims only, wherein a possible ambiguity in
the wording of the claims shall be resolved using this exem-

plary embodiment.
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CLAIMS

1. A machine (1) comprising a frother (2) with an out-
let channel (3) for milk foam, and supply channels (5, 6, 7)
for milk, steam, and air respectively, and provided with a
nonreturn valve (15) to prevent a fluid in one of the channels
from flowing in an undesirable direction, wherein the machine
(1) is further provided with a clean water supply channel (8)
that connects to the milk supply channel (5) with a T-junction
(9) distant from the frother (2), wherein the T-junction (9)
further connects to a source channel (11) for the milk, char-
acterized in that the clean water supply channel (8) and the
milk supply channel (5) are embodied as a tube in tube con-
struction.

2. The machine of claim 1, characterized in that the
clean water supply channel (8) comprises a control wvalve (13)
connected to a controller (14) which is arranged to cause that
a burst of clean water is introduced into the milk supply
channel (5) immediately before milk enters the milk supply
channel (5) coming from the source channel (11) for the milk.

3. The machine of claim 1 or 2, characterized in that
the T-junction (9) is provided with the nonreturn valve (15)
to prevent that clean water from the clean water supply chan-
nel (8) enters the source channel (11) for the milk.

4, The machine of claim 3, characterized in that the
nonreturn valve (15) is of the duckbill type.

5. The machine of any one claims 1 - 4, characterized
in that at least one of the milk supply channel (5) and the
source channel (11) for the milk is provided with an internal
coating with hydrophobic and/or oleophobic properties.

6. The machine of claim 5, characterized in that the
coating comprises nanoparticles of silver or silver compounds.

7. The machine of claim 6, characterized in that the
nanoparticles have a dimension between 10710 and 107 m, prefera-
bly in the range 1 - 100 nm, more preferably in the range 10 -
60 nm.

8. The machine according to any one of claims 1 - 7,
characterized in that the machine is a coffee machine.

9. Method of operating a machine according to any one

of claims 1 - 8, characterized in that at the start of
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operating the frother (2), initially a temporary burst of wa-
ter supplied by the clean water supply channel (8) is guided
in and through the milk supply channel (5) towards the frother
(2).

10. Method according to claim 9, characterized in that
the initial temporary burst of water is applied for a duration
between 0.01 and 3 seconds.

11. Method according to claim 10, characterized in
that the initial temporary burst of water is applied for a du-
ration between 0.05 and 0.15 seconds.

12. Method according to any one of claims 9 - 11,
characterized in that after operating the frother (2), clean
water supplied by the clean water supply channel (8) is guided
through the milk supply channel (5), the frother (2) and the
outlet channel (3).

13. Method according to any one of claims 9 - 12,
characterized in that at repeated intervals a container with
cleaning agent is placed in fluid communication with the
source channel (11) for the milk so as to rinse and clean the
machine (1).

14. Method according to claim 13, characterized in
that the cleaning agent is both a descalant to remove lime-
scale and a microbicidal to destroy microbes, such as bacte-
ria.

15. Method according to claim 13 or 14, characterized
in that the cleaning agent is an acid descalant and microbi-

cidal, comprising 50-150 ppm peracetic acid.
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