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from said boiler and into which a product
for preparing the coffee or other food is
inserted. The machine has a magnetic
field generator for treatment of the water

to reduce the formation of calcareous
deposits in said hydraulic circuit.
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"Machine for preparing beverages, in pérticular coffee, with limescale-

B preventlon systems and relative method"

DESCRlPTION

Technical Field
The present mventlon relates to a machine for prepanng a food product, -

in partlcular a beverage, and even more in particular coffee, usmg hot water.

State of the art _
Among the small domestic appliances used lncreasmgly frequently are

machines for preparing beverages by brewmg with hot water. Typically, among .

 these machines those intended to prepare coffee, of automatic, semi-

automatic or manual type, are particularly prominent.

Electric machines for preparing beverages of this fype normally presenta
container for the water and a hydraulic circuit, in general comp\rising a feed
pump, a boiler and a brewing unit. In the brewing unit there is defined e
brewing chamber, into which a food product is loaded (such as loose ground
coffee, single-serving cartridges of ground coffee, cartridges of products to be
diluted or dissolved in water and the like). Pressurized hot water is fed tﬁrough '
the brewing chamber to extract the components of the beverage from the food
products loaded into the brewing chamber.

One of the greatest drawbacks encountered in the use of these machines
is the formation of calcareous deposits, in particular calcium carbonate, and to
a lesser extend magnesium carbonate. These deposits usually form in the
boiler, but also in the pipes through which the hot water passes, and gradually
obstruct the flow of water. The incrustations that form in the boiler reduce the
heat exchange efﬁciehcy, as in substance they form a thermally ihsulating
layer.

The deposits that form are compact and adhere to the walls of the boiler
and of the water pipes and must be periodically. removed using chemical
substances. Descaling operations are lengthy and troublesome for the user,A
requiring costly chemical products .and. subsequent wash cycles
(reconditioning) of the machine are neceésary, to remove residues of the

chemical products used for descaling. In fact, the presence of these products

in .the beverage produced by the machine causes health hazards and '

organoleptic changes of the beverage.
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However, in some cases the use of descaling cycles is not satisfactory
and is not.able to effectively remove carbonate incrustations from the_hydraulic .
circuits of machines of this type.

Obiject and summary of the invention

. An object of the present invention is to providé a machine for preparing
beverages using hot water, in particular a coffee machine, which overcomes
entirely or in part the- aforesaid drawbacks. |

The object of a particular embodiment of the invention is to provide a
machine in which the formation of calcium and magnesium carbonate deposits
and other deposits that are difficult to remove from the hydraulic circuits is
delayed, inhibited or in any case reduced.

According to a different aspect, an object of the invention is to provide a
method for preparing a hot beverage, in particular coffee, that allows a
reduction in the formation of limescale deposits without ‘changing the ‘
organoleptic characteristics of the beverage and eliminating the need to ﬁse
chemical descal'ing products or in any case reducing the frequency with which
these are used. ' '

In substance, according to an embodiment of the invention, there is
provided a machine for preparing béverages and other foods, in particular
coffee, using hot water, with a hydraulic circuit including: a water tank; a boiler
to heat the water; a pump to feed the water; a brewing unit that reéeives water
from said boiler and into which a product for preparing the beverage or other
food product is inserted. The machine characteristically also comprises a
magnetic field generator arranged to perform treatment of the water with the
object of reducing the formation of limescale deposits in the hydraulic circuit.

The use of magnetic fields to influence the precipitation conditions of
calcium and magnesium carbonates has been the subject matter of numerous
studies with contradictory results as regards efficacy and attainable results. In
general, attempts have been made to employ magnetic fields in the industrial
treatment of waters .and removal of calcium carbonate and magnesfum
carbonate by precipitation.

Already in 1865 US patent n.50,773 described the use of magnetic fields

. generated . by permanent.magnets to. reduce the formation. of . calcareous .

deposits in boilers. US-A-4216092 and US-A-2,652,925 describe magnetic
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devices for water treatment. These devices comprise a pipe in which water

_ containing.calcium and.magnesium ions. flows and.on the inside. or.outside. of...

which a series of permanent magnets are arranged in a coaxial position with
reépect to the pipe, having the object of reducing adhesion of calcium and
magnesium precipitates inside heat exchangers and boilers. EP-A-1006083
descrlbes a similar system for treatlng mdustnal waters to reduce carbonate
deposrts A further device for treating industrial waters using a magnetlc field is
described in EP-A-0325185.

Further magnetic systems for treating water flows for industrial purposes
are described in WO-A-2006/029203 and in WO-A-03/000596.

However, although the possibility of influencing the precipitation
conditions of calcium and magnesium carbonates using magnetic fields has
been known for more than a century, to date it seems that this phenomenon |

has not been used as a system for preventing or reducing the formation of

.- carbonate deposits inside machines for preparing foods and in particular in

machines for preparing coffee.

This circumstance is particularly relevant considering the substantial
drawbacks that derive from the precipitation and adhesion of carbonates in the Al
hydraulic circuits of machines for preparing coffee, as highlighted above.

Using a magnetic field to reduce the formation of incrustations in coffee
machines, substantial advantages are attained, including:

— increase in the life of the boiler and consequent reduction in technical
assistance costs;

— improvement of the organoleptic properties of the food prepared; _

— elimination of the use of chemical agents to clean the areas subject to
formation of incrustations, or at least a substantial reduction in the use of
these chemical agents; |

— elimination (or at least reduction) of the wash cycles for reconditioning of
the equipment after use of chemical descaling agents;

— energy saving due to less decrease of the heat exchange efficacy in the
boiler, due to the reduction in the thickness of the incrustations that form
therein, compared to the same operating times without the limescale-

- preventing magnetic device: - - ”

The magnetic field generator device can comprise one or more
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permanent magnets or one or more electromagnets or combinations of .

.. electromagnets and permanentmagnets. ... . e

In one embodiment, the magnetic field generator can be arranged inside
the water tank, from which the pump sucks water to feed it to the boiler of the
machine. B

In a preferred embodiment of the invention, the mégnetic field generator
devicé is positioned along 'one of the pipes of tlhe hydraulic circuit of.the
machine. In one embodiment, the magnetic field generator is arranged along a ’
pipe between the pump and the boiler, upstream of the boiler, to act oh the
water that flows from the pump to the boiler and to ensure that the effect of the
magnetic field applied to the water reduces the formation of deposits inside the
boiler that are difficult to remove. In one embodiment, one or more permanent
magnets are arranged along the water flow pipe and on the outside thereof.

In some embodiments, the boiler can be of the type including a coil for
the passage of water, arranged approximately coaxially on the outside or on

the inside of an electrical resistance element which is also wound in a coil. In

“other embodiments the boiler can be of the type comprising a water container

or tank with an inlet and an outlet, inside which a resistance element is
arranged.

In one embodiment, the magnets are arranged with opposite polarities.
For example, if a single pair of magnets is provided, these are positioned on
the outside of the pipe, one facing the pipe with the north pole (N) and the
other with the south pole (S). It would also be possible to arrange more than
two magnets around the pipe, for example two pairs of magnets. In one
embddiment, the magnets are arranged so as to align the poles N-S along the
direction of flow of the water. It is possible to use a single magnet, or a single
pair of magnets, or several pairs of magnets arranged in the same position, i.e.

adjacent to one another, or aligned along the length of the pipe in which the

~ water flows.

The pipe is preferably made of plastic material, such as Teflon, silicone,
or other materials, which are suitable for contact with foods and such that they:

do not obstruct the passage of the field lines of the magnets arranged on the

.. outside of the pipe. It would also. be.possible. to arrange. the. magnets on the

inside of the pipe.
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It has been detected that greater efficacy is obtained if the magnetic field

__acts._on water.at _a temperature _higher_ than. the ambient temperature. .In ..

particular,. favorable results have been found when the magnetic field is applied
to water with a temperature of around 60°C or even 80°C. According to one
embodiment of the invention therefore, the water is preheated upstrearﬁ of the
boiler and made to flow through the magnetic field or magnetic fields generated
by the mégnetic field generator elready at a temperature above the ambient |
temperature, for example greater than 40°C and preferably greater than 60°C
and above this value, for example equal to or greater than 70°C. To avoid
moving the problem of precipitation of carbonates from the boiler of the
machine to a section of the hydraulic circuit upstream of the boiler, preheating
of the water preferably takes place in flow conditions, i.e. heating the water
when it is moving through the pipe, for example by positioning an electrical

resistance element in close proximity to the magnetic field generator so that it

- is not possible for calcareous incrustations to form upstream of the area in-

which the magnetic field acts.

 In a possible embodiment the magnetic field used has a magnetic
induction ranging from 0.1 to 5 Tesla (T), preferably from 0.2 to 1.5 T and even
more preferably from 0.4 to 1.2 T. In one embodiment, the flow rate of water
through the pipe on which the magnetic field or fields act is in the order of 90
g/min and in general between 50 and 200 g/min, preferably between ,70 and
150 g/min. ‘

One of the most important effects of the magnetic fields, the subject
matter and debate of numerous studies, is that on the structure of calcium
carbonate. This polymorphic crystalline compound crystallizes in three different
ways:

1. calcite: this is a hexagonal crystal and is the most
- thermodynamically stable form of CaCOs, besides being one of the most
common minerals in nature _
- 2. vaterite: this is a hexagonal crystal and is also stable, and is the
smallest stable crystalline form

3. aragonite: this is an orthorhombic crystal that is metastable at low

. «.....-temperatures and at atmospheric pressure;. it precipitates. in solution.in a.

narrow range of physical-chemical conditions, and starts to precipitate at
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_It.can be hypothesized that calcite crystals cause resistant mcrustatlons
while the presence of aragonite, which is often present in the form of needle-
shaped crystals, is the main cause of the formation of deposits that are softer,
porous, soluble and more easily removed. This should be the mechanism
through which magnetic fields influence the deposits of lncrustatrons although
the nature of the phenomenon stm remains devoid of a precise scientific
explanation.

According to a different aspect, the invention relates to a method for
preparing a beverage or other food product, and in particular for preparing
coffee by brewing ground coffee with hot water, wherein to reduce or eliminate
the formation of calcareous deposits the water is subjected to the effect of at
least one magnetic field. '

According to a partieular embodiment, the method provides for treatment
of the water before it enters the boiler. According to an improved embodiment
of the invention, the method provides for a step in which the flow of water is
preheated, passes through at least one magnetic field and subsequently enters
the boiler to raise the temperature to the temperature useful for brewing.

Further advantageous features of the method and of the machine
according to the invention are set forth in the appended claims.

Brief description of the drawings
The invention will be better understood by following the description and

the' accompanying drawing, which shows practical non-limiting embodiments of.
the invention. More in particular, in the drawing:

Fig.1 shows an automatic coffee machine to which the present invention
can be applied;

Fig.2 shows a diagram of the parts of the machine of Fig.1 relevant for
the understanding of the present invention;

Fig.3 shows a detail of the arrangement of the magnets;

Fig.4 shows a diagram showing the experiment results obtained in a
cy_cle of tests;

Fig.5 shows a diagram of application of a pair of permanent magnets to a
U-shaped pipe; . e e

Figs.6, 7A and 7B are. diagrams showing the results of further
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experiments with an arrangement of magnets as shown in Fig.5; and
. Fig.8 shows a diagram similar to that of Fig.2 in.an improved embodiment .
of the invention. - |

Detailed description of embodiments of the invention

The present invention will be described below applied to an automatic
coffee machine, although it can also be used on semi- automatlc or manual
electric coffee machines or in general to machines for preparing beverages or
other foods using hot water.

Fig.1 schematically shows and indicates with 1 a coffee machine _
comprising a brewing unit 3 of automatic type known per se.

The diagram of Fig.2 again 'shows the automatic brewing unit 3 which is

‘supplied in the manner described below with water coming from a tank 5

usually located in the rear area of the machine 1. Through a flow meter 7 (e.g.
a turbine flow meter) to measure the flow rate, the water is sucked from the
tank 5 by means of a pump 9 that feeds a boiler 11. The number 13 indicates a
pipe that connects the pump 9 and the boiler 11 and the number 15 indicates
the pipé that connects the boiler 11 to the brewing unit 3. The pump 9 can be

equipped with a recirculation pipe 17 that allows recirculation of the water

delivered from the pump 9 toward the inlet thereof. The recirculation pipe 17 is

connected to the pump 9 through three way valves 19 and 21.

The number 23 indicates a delivery pipe of the coffee that terminates with
a dispensing spout 25 or with a pair of dispensing spouts 25, under which one
or two cups T can be placed to collect the coffee obtained from brewing inside
the brewmg chamber formed in the unit 3.

According to one embodiment of the |nvent|on a magnetic field generator
31 is arranged along the duct 13. In one embodiment the generator 31 includes
a first permanent magnet 33 and a second permanent magnet 35, positioned
opposite each other around the pipe 13. This pipe is advantageously made of
plastic material, for example Teflon, silicone or in another material suitable for -
food contact, i.e. compatible for contact with the water intended for preparing
the beverage. The material of which the pipe 13 is composed is also such as
not to obstruct passage of the force lines of the magnetic field generated by
the two permanent magnets 33.and 35..

In one embodiment the magnets 33 and 35 are arranged with opposite



WO 2009/022365 PCT/IT2008/000499
8
polarities: the magnet 33 is positioned with the north pole (N) facing the pipe
s - 13, while the. magnet 35.is positioned with the..éouth..po.le (S) facing said duct... ... -

To verify the efficacy of the magnetic system in reducing the formation of

permanent calcium carbonate incrustations an éxperiment was conducted on

5 two coffee machines, identical except for the presence of the magnetic field

generator 31 in one but not in the other. The machines remained switched on

Vfor the same number of hours and the samé quantity of water was‘ made to

circulate therein to generéte the same number of coffees and produce the

same quantity of steam in identical operating conditions. Accumulation of

10 limescale was evaluated by disassembling the boilers of the two machines

several times and weighing them, after elimination of residual water by blowing

with compressed air and drying at ambient temperature. The increase in weight

in time is ascribable to the formation of calcium carbonate incrustations on the

walls of the boilers. The machines were equipped with coil-type boilers, with a

15 helical pipe for passage of the water, with a resistance element also helically
‘wound, arranged inside the volume enclosed by the turns of the water pipe.

The machines were subjected for the period of the experiment to
intensive use by making a large number of coffees and drawing off large
amounts of hot water and smaller amounts of steam to accelerate deposit

20 times and thus obtain relevant quantities of limescale in the boiler. All the
volumes of water employed were monitored and recorded.

Fig.4 shows the results obtained in these experiments. The abscissa
shows the number of days of the experiment and the ordinate shows the
quantity in grams of calcium carbonate (CaCOs), given by the difference in

25 weight of the boiler at each weighing with respect to the weight of the new
boiler. The curve C1 forms the interpolation between the measurement points
performed on the machine equipped with the magnetic field generator, while
the curve C2 is the interpolation curve of the results obtained on the machine
for comparison. The following table summarizes the experiment data obtained

30 after 11, 18 and 46 days of the experiment respectively.
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" Days of Weight of limescale in Weight of- Reduction
operation the limescale in the %
| e e g e \withoat T
magnets (g) magnets (g)

11 0.37 , 0.62. 40.3

18 , 10.85 ' 1.44 41.0

46 1.88 ‘ 3.17 40.7

In the graph of Fig.4 and in the preceding tab‘Ie a reduction in the order of
40% in the formation of limescale can be seen due to the use of the magnetic
field generator 31.

Examination of the boilers after the tests showed that the limescale
incrustation in the control boiler, without magnets, is very consistent and
compact, and present in large quantities. Images taken with a scanning
electron microscope showed a heterogeneous distribution of crystals with
elongated prismatic habitus. Crystallographic examinati_on showed a mixed
calcic component and a noteworthy aragonite component. These observations
were confirmed also by analysis performed with X rays.

The boiler with magnets éhowed the presence of a deposit with a
formation easily removable without the need to use any particular force to
cause detachment thereof from the walls. The quantity of deposit was clearly
lower with respect to the case of the control boiler. Microscopic examination
revealed a homogeneous dimensional distribution of the crystals, with
elongated prismatic habitus having, however, smaller dimensions with respect
to the case of the control boiler. Also in this case analysis performed with X
rays showed a prevalent presénce of aragonite phase. Moreover, it was
observed that the deposit obtained in the boiler with magnets had a higher
degree of void with respect to that forméd in the boiler without magnets.

Fig.5 schematically shows a different arrangement of the magnets, again
indicated with-33, 35, which in this case are C or U sh'aped and are appliéd to
a curve or elbow of a pipe 13. A configuration of this type was ,employed' fora
second cycle of experiments, employing magnets with an intensity of 0.1 T of

semi-circumferential shape, applied around a _stéel tubing elbow with an

_ internal diameter of 4 mm and an external diameter of 7 mm and a length of 30

mm. Fig. 6 shows curves similar to those of Fig.4. The curves C1 and C2
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indicate tvhe trend of the weight in grams (ordinates) as a function of the

o _qp,era_ti!ig_ time (in days on the abscissas). The curve C1 is relative to the boiler

with magnets, the curve C2 to the boiler without magnets (control boiler).

Fig.7A shows the curve representing the reduction in percentage of
Iimesce.le as a function of time, while Fig.7B shows the curve representing the
reduction in percentage of limescale in the boiler with magnets (ordinates) as a
function of the accumulation of limescale in the control boiler (on the
abscissas, in grams). _

Without being limited to any type of chemical-physical explanation of the
complex phenomena thaf may lead to the significant experiment results
obtained, it can be observed that the relevant effect of the magnetic field is not
that of modifying the chemical balance of the water, but of interfering with the
nucleation processes of the crystals acting on the levels of hypersaturation
around the germ and of causing a modification of the crystallochemical phase.
As indicated previously, the calcium carbonate in its crystalline form can be

present in three different phases:

1. calcite, with crystallization in the rhombohedric system with three axes
2. aragonite, with crystallization in the rhombic system with one axis
3. vaterite, with spherical type crystallization.

Of the three forms, the one most thermodynamically probable at ambient
temperature and pressure is the stable form of calcite.

In normal processes to heat water in thermal circuits, calcium bicarbonate
in its subsequent decomposition with formation of the carbonatic species,
forms a compact incrustation that adheres strongly to the metal walls. An
interpretation of the evolution and formatlon of calcite lies in a deficiency of a
pair of electrons on the carbon atom, deficiency that the carbon atom tends to
eliminate by capturing a pair of electrons from an atom having donor capacity.
This attitude is typical of metals that generally possess free pairs of electrons
that can be shared. |

In the majority of cases, this action is exerted by the surfaces in contact
with the water, which, with its microscopic roughness, promotes the formation

of crystalline germs by sharing a pair of electrons with the carbon; forming a

_..metal-carbon bond that fixes the crystalline germ stably to the walls, said germ

which will grow constantly. This growth is to be found on the atoms that acted
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subsequently aggregate. The bond between the molecules in the crystallization
process will not take place chaotically, but will take place according to the
orientation of the existing electric dipoles and of the magvnetic fields generated
by the electrons. Attachment of the molecules will be oriented in space
according t.o the directions in which attractions are gréater and magnetic
interferences are lower. ’

" On the basis of these electrochemical aspects any influence exerted by a
magnetic field applied from outside causes a physical but not chemical
structural modification, as it would not influence the solubility of the
compounds, and therefore vary the value of the solubility product.

This influence, which increases in relevance in proportion to the increase
in the intensity of the magnetic field, is determining in the evolution and
development of crystalline germination. In the phenomenon of solvation, each
metal ion is surrounded by a certain number of water molecules as a result of
the presence of electric dipoles, the charged ends of which are oriented in
space following electrostatic attraction of the ions. In this water-ion complex, '
the ion occupies the central cavity and the effective radius of the ion depends
on the orientation of this dipole. The effective radius is greater than the
crystallographic radius and for the cations, when no external force is applied,
this difference is 0,1 A. _

The influence of a high intensity magnetic field capable of canceling the
magnetic field created by the electrons, prevents free and harmonic
orientation. The dipoles must therefore be oriented according to the force lines
of the magnetic field applied and this forced orientation will influence the
effective radius of the ion.

In the case of the calcium ioh, this forced orientation of the dipoles
causes a noteworthy in'creaSe in the effective radius with respect to the
crystalldgraphic radius, in this way it behaves like an ion with ion radius greater
than 0.1 A giving rise to crystals of the rhombic and n'ot of the rhombohedric

system. This deformation of the ion corresponds to an absorption of energy by

the system which is transferred to the precipitate,. composed of the aragonite

phase, metastable with an energy content higher than that of calcite. However,
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the antiscaling effect is probably not to be found only in the different

_crystallochemical form of formation by calcite and aragonite, as. both, .in_. .

particular calcite, give rise to compact aggregates and deposits. In fact, in the
formation of aragonite, the molecules are oriented according to the force lines
of the‘-magnetic_ field as a result of the present of an electric dipole and this
modification would cause a steric impediment to the construction of the
crystalline network, as it cannot be oriented freely in space and join according |
to the lines of attraction of the electric dipoles present thereon. Said attractions
form the intramolecular forces that cause crystalline cohesion. The absence of
these leads to the formation of amorphous deposits, which have the form of a
light and inconsistent powdery talc, composed of a plurality of tiny crystals
having a very light acicular habitus easily removable by the fluid dynamic action
of water.

Results even more relevant to those indicated above can be obtained
with an improved embodiment of .the invention, shown schematically in Fig.8..
The same numbers indicate the same or equivalent parts to those of the
diagram of Fig.2. '

In the embodiment of Fig.8, in addition to the components already
described with reference to Fig.2, there is provided, in association with the
magnetic field generator 31, a system 41 to preheat the water that flows
through fhe pipe 13 toward the boiler 11. The preheating system 41 is
schematically represented as an electrical resistance element wound around

the pipe 13. In actual fact, the preheating system can be composed, for

- example, of a portion of pipe 13 made of metal material or another thermally

conductive material to aIIow flow-preheating of the water directly upstream of

the magnetic field generator 31 or even inside the area in which said geneartor
is positioned. It is thus possible to heat the water during flow thereof toward the
boiler in an area immediately adjacent to or coincident with that of action of the
magnetic field generated by the magnet(s) of the generator 31.

- In this way the problem of simply transferring the problem and formation
of calcareous deposits from the boiler 11 to the preheating system is avoided.

At the same time it is possible to magnetically treat the partially heated water

...obtaining .a more incisive ..effect of. the magnetic. .field. .in. preventing. the.. . .

formation of calcareous deposits. Suitable preheating temperature values can
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range from 40 to 80°C and preferébly from 50 to 70°C or greater.

_It.is understood. that_the drawing .shows. just.one _example,. provided.. ..

merely as a practical demonstration of the invention, which can vary in its
forms and arrangements, without however departing from the scope of the
5 concept underlying the invention. Any reference numbers in the appended
claims are provided to facilitate reading of the claims with reference to the
description and to vthe drawing, and do .not limit the scope of protection

represented by the claims.
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4 .CLAIMS

. 1. _. A machine for,preparing.beverages and.other foods using hot water, _
with a hydraulic circuit including: a water tank; a boiler to heat the water; a
pump to feed the water; a brewing unit that receives water from said boiler and
into which a product for preparing the beverage or other food broduct is

mserted characterized by including a magnetlc field generator for treatlng the

water to reduce the formation of limescale deposits in said hydraulic circuit.

2. Machine as claimed in claim 1, characterized in that said magnetic
field generator comprises at least one permanent magnet.

3. Machine as claimed in claim 1 or 2, characterized in that said
magnetic field generator comprises at least one electromagnet.

4. Machine as claimed in one or more of the preceding claims,
characterized in that said magnetic field generétor is arranged along a water
flow pipe. |

5. ‘Machine as claimed in one or more of the preceding claims,
characterized in that said magnetic field generator includes a pair of magnets
positioned opposite each other, between whi;:h a volume containing water is
defined.

6. Machine as claimed in claim 5, characterized in thét the magnets of
said pair are arranged facing each other with opposite polarities.

7. Machine as claimed in claim 5 or 6, characterized in that said
volume comprises a portion of a water flow pipe.

8. Machine as claimed in one or more of the preceding claims,
characterizéd in that said magnetic field generator is positioned along a flow
pipe upstream of said boiler. |

9. Machine as claimed in claim 8, characterized in that said magnetic
field generator is arranged between said pump and said boiler.

10. Machine as claimed in one or more of the preceding claims,
characterized in that it includes a device for preheating the water upstream of
said boiler.

11. Machine as claimed in claim 10, characterized in that said

preheating device is associated with said magnetic field generator and is

..arranged so that the water that passes through said magnetic . field is at a .

temperature above the ambient temperature.
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12. Machine as claimed. in claim 10 or 11, characterized in that said

_preheatlng deVICe is arranged and designed to heat the water while it flows

| through the magnetlc field.

13. Machine as claimed in claim 10, 11 or 12, characterized in that said
preheating device is arranged at least partly in the magnetic field generated by
said magnetic field generatdr

14, Machme as claimed in one or more of the preceding claims,
charactenzed in that it is a coffee machine.

15. Machine as claimed in claim 14, characterized by including a
brewing chamber to contain the ground coffee, through which the flow of water
fed from said boiler passes.

16. A method for preparing a beverage or other food including the steps -
of:

— generating a flow of hot water;
-~ making said flow of hot water pass through a food substance using which

said beverage or said food is prepared;

- characterized by treating the water with at least one magnetic field to reduce

calcareous deposits. '
17. Method as claimed in claim 16 characterized in that said beverage

is coffee.

18. ‘Method as claimed in claim 16 or 17, characterized in that the water
is made to pass along a flow pipe which crosses said magnetic field.

19. Method as claimed in claim 18, characterized in that said magnetic
field is generated upstream of a boiler for heating the water.

20. Method as claimed in claim 18 or 19, characteﬁzed by generating a
magnetic ﬁeld using at least a pair of magnets positioned opposite each other,
between which the water flows.

21. Method as claimed in claim 20, chéracterized in that said magnets
are pésitiOned with mutually opposite polarities.

22. Method as claimed in one or more of claims 16 to 21, characterized
by preheating the water before treating it by means of said magnetic field and
of heating the water further after treatment by means of said magnetic field.

. 23. . Method as claimed. in-claim 22; characterized by preheating the-

water in flow conditions.



WO 2009/022365 PCT/IT2008/000499

10

15

16

24. Methbd as claimed in claim 22 or 23- characterized by preheating

‘ ,the water in an area at least partly included i in said magnetic field.

25 Method as claimed in claim 22, 23 or 24, charactenzed by
preheating the ‘water at a temperature equal to or greater than 40°C and
preferably equal to or greater than 50°C and even more preferably between
55°C and 80°C.

26. Method as claimed in one or more of claims 16 to 25, characterized
in that said mégnetic field has a magnetic induction ranging from 0.1 to 5
Tesla, and preferably from 0.2 to 1.5 Tesla and even more preferably from 0.4
to 1.2 Tesla.

27. Method as claimed in one or more of claims 16 to 26, characterized
by making the water flow through said magnetic-field with a flow rate between

70 and 150 g/min.
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