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(54) A MAGNETIC DEVICE FOR DISSOCIATION OF MOLECULES OF A COMBUSTIBLE
SUBSTANCE IN THE LIQUID STATE AND A MAGNETIC SYSTEM FOR TREATING A
COMBUSTIBLE SUBSTANCE IN THE LIQUID STATE

(57) A magnetic device (1) for dissociation of mole-
cules of a combustible substance in the liquid state, com-
prising: a first container (2) which is made of an amag-
netic material; a second container (3) which is made of
an amagnetic material; the first container (2) and the sec-
ond container (3) being arranged facing one another; a
crossing channel (4) to be crossed by a combustible sub-
stance in the liquid state; a first permanent magnet (5)
and a second permanent magnet (6) which are arranged
in the first chamber (2a) flanked to one another; a third
permanent magnet (7) and a fourth permanent magnet
(8) which are arranged in the second chamber (3a)
flanked to one another; a first separating element (9)
which is made of an amagnetic material and which is
interposed between the first permanent magnet (5) and
the second permanent magnet (6) in order to separate

them one from the other; a second separating element
(10) which is made of an amagnetic material and which
is interposed between the third permanent magnet (7)
and the fourth permanent magnet (8) in order to separate
them one from the other. The first permanent magnet (5)
with the third permanent magnet (7) and the second per-
manent magnet (6) with the fourth permanent magnet
(8), having a magnetic induction value comprised be-
tween 0.42 and 0.60 Tesla, are arranged facing one an-
other in such a way as to generate, respectively, a mag-
netic field having field lines directed in a first direction
(X1)which is perpendicular to the flow of the combustible
substance in the liquid state in the crossing channel (4)
and a magnetic field having field lines directed in a sec-
ond direction (X2) which is opposite the first direction
(X1).
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Description

[0001] The present invention relates to the technical
sector concerning the dissociation of molecules of a com-
bustible substance in the liquid state. In particular, the
present invention relates to a magnetic device for disso-
ciation of molecules of a combustible substance in the
liquid state, i.e. the splitting of the inter-molecular bonds
and intra-molecular bonds, and to a magnetic system for
treating a combustible substance in liquid state to be in-
serted into a motor-driven vehicle.

[0002] Today, a large percentage of atmospheric pol-
lution derives from the pollution caused by motor vehi-
cles.

[0003] During the combustion of the combustible sub-
stance, motor vehicles emit a series of polluting sub-
stances, for example non-combusted hydrocarbons, ni-
trogen oxides, carbon monoxide, particulate and carbon
dioxide (CO,).

[0004] Inrecentyears, containing the atmospheric pol-
lution caused by motor vehicles has been done using
catalysers, which push the exhaust gas to a further com-
bustion with the aim of newly producing carbon dioxide
and water instead of other polluting substances.

[0005] However,inusing catalysersitis advantageous
to fuel the engines with lead-free fuel, as the lead would
lead to the gradual and irreversible "coating" of the active
sites of the catalyser making it no longer available for
carrying out the desired reaction.

[0006] Further, as the catalysers are not able to acti-
vate at ambient temperature, the mufflers of the motor
vehicles have been modified in such a way as to reach,
in the shortest time possible, from starting up the engine
a temperature of at least 300-350 degrees centigrade.
[0007] Consequently, catalysers are practically inef-
fective in limiting the emissions of pollutant substance of
the motor vehicles for short journeys, which are punctu-
ated by pauses.

[0008] In the light of the above, the aim of the present
invention consists in obviating the above-mentioned
drawbacks.

[0009] The above-mentioned aim has been obtained
by a magnetic device for dissociation of molecules of a
combustible substance in the liquid state according to
claim 1 and by means of a magnetic system for treating
a combustible substance in liquid state to be inserted into
a motor-driven vehicle for combustion thereof according
to claim 13.

[0010] During the passage of the combustible sub-
stance in the liquid state along the crossing channel, the
molecules are advantageously affected by the magnetic
attraction force determined by the first permanent mag-
net, the second permanent magnet, the third permanent
magnet and the fourth permanent magnet. The magnetic
attraction force has an intensity such as to weaken the
force existing between atoms of the molecules of the
combustible substance in the liquid state.

[0011] The weakening or breaking of the bond existing
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between the atoms of the molecules of the combustible
substance in the liquid state, which leads to the dissoci-
ation of the molecules of the combustible substance in
the liquid state, is proportional to the crossing time of the
combustible substance in the liquid state through the
crossing channel, and therefore, to the crossing velocity,
i.e. the time of exposure of the combustible substance in
the liquid state to the magnetic field determined by the
first, second, third and fourth permanent magnet.
[0012] Inthe passage alongthe crossing channel, from
the portion struck by the first and third permanent magnet
to the portion struck by the second and fourth permanent
magnet, the electrons of the atoms of the molecules of
the combustible substance in the liquid state are affected
by a magnetic inversion which leads to a process of col-
lision of one electron against another and to the emission
of photons which make possible the two types of disso-
ciation, inter-molecular and intra-molecular.

[0013] While notwishing to be constrained to any phys-
ical theory, should the magnetic device, object of the
present invention, be arranged upstream of the combus-
tion chamber of a motor-driven vehicle, the inventors
have determined that, following the weakening and/or
breaking of the bonds existing between the atoms and
molecules of the combustible substance, in the combus-
tion chamber a uniform mixture is created between the
molecules of the combustible substance and the oxygen.
This phenomenon improves the detonating capacities of
the combustible substance in the combustion process,
guaranteeing better oxidation of the chemical elements,
thus-treated, constituting the combustible substance. In
this way, there will be very small-size molecules which
will enable the obtaining of a uniform blending with oxy-
gen in an ordered system.

[0014] With the increasing of the degree of blending
between the combustible substance and the oxygen, the
non-combusted residues will be reduced and the heat
force in favour of the work force will increase, generating
greater energy efficiency of any engine fuelled by the
combustible substance.

[0015] Consequently, given a same combustible sub-
stance and oxygen used during the combustion process
which takes part in the combustion chamber of the motor-
driven vehicle, with the magnetic device and the mag-
netic system of the present invention, a reduction of the
production of non-combusted hydrocarbons has been
demonstrated, and thus of particulate, of nitrogen oxides
and of carbon dioxide (CO,) limiting the phenomenon of
partial oxidation of the combustible substance.

[0016] Further, by generating great energy efficiency
a better kilometre per litre performance results, i.e: a
same litre of fuel will last a greater number of kilometres.
There will, therefore, be a reduction in CO, equal to the
percentage of increase of kilometres travelled for each
litre of fuel.

[0017] Further, it is well known that there are ferrous
particles in a combustible substance in the liquid state.
[0018] Therefore, in the case in which, during the use
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of the magnetic device, the crossing channel is crossed
by a combustible substance to be inserted into a motor-
driven vehicle for combustion thereof, these ferrous par-
ticles will be attracted by the first, second, third and the
fourth permanent magnet along the crossing channel, at
the portion of first opening interposed between the first
and the third permanent magnet and the portion of sec-
ond opening interposed between the second and the
fourth permanent magnet.

[0019] In other words, in the above-mentioned areas
a deposit of ferrous particles will be created, which, over
time, might compromise the correct operation of the mag-
netic device itself, as the accumulation of ferrous parti-
cles might lead to a region having an outgoing or incom-
ing magnetic flow such as to interfere with the magnetic
field created by the first and third permanent magnet and
the second and fourth permanent magnet.

[0020] As a consequence, there is a need for periodic
maintenance of the magnetic device that, using the mag-
netic device that is the object of the present invention,
can be done in safety and in a simple and rapid way.
[0021] In the example case, it will be sufficient to de-
couple the third coupling profile of the covering element
from the first coupling profile and from the second cou-
pling profile and to access the third through-opening so
as to remove the crossing channel for the purpose of
removing the deposit of ferrous particles.

[0022] Specific embodiments of the invention will be
described in the following part of the present description,
according to what is set down in the claims and with the
aid of the accompanying tables of drawings, in which:

- figure 1, figure 2 and figure 3 are illustrations in trans-
versal section, taken from different section lines, of
the magnetic device that is the object of the present
invention;

- figure 4 and figure 5 are views of the force lines of
the magnetic field determined by the first permanent
magnet, by the second permanent magnet, by the
third permanent magnet and by the fourth permanent
magnet.

[0023] With reference to the appended tables of draw-
ings, reference numeral (1) denotes a magnetic device
for dissociation of molecules of a combustible substance
in the liquid state, comprising: a first container (2) which
is made of an amagnetic material, which is conformed in
such a way as to define a first chamber (2a) and which
comprises a first through-opening (2b) for accessing the
first chamber (2a); a second container (3) which is made
of an amagnetic material, which is conformed in such a
way as to define a second chamber (3a) and which com-
prises a second through-opening (3b) for accessing the
second chamber (3a). The first container (2) and the sec-
ond container (3) are arranged facing one another so that
the first through-opening (2b) and the second through-
opening (3b) are in proximity of one another and so that
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the first chamber (2a) and the second chamber (3a) are
in communication with one another via the first through-
opening (2b) and the second through-opening (3b).
[0024] The first container (2) comprises a first coupling
profile (210) and the second container (3) comprises a
second coupling profile (310); the first coupling profile
(210) and the second coupling profile (310) define be-
tween them a third through-opening (320) which is in
communication with the first through-opening (2b) and
the second through-opening (3b) so that the first through-
opening (2b) and the second through-opening (3b) are
in communication with the outside environment via the
third through-opening (320).

[0025] The magnetic device (1) further comprises: a
crossing channel (4) which is insertable in the third
through-opening (320) in order to be arranged interposed
between the first through-opening (2b) and the second
through-opening (3b) so as to be crossed by a combus-
tible substance in the liquid state; a covering element
(330) comprising a third coupling profile (340) conformed
to couple to the first coupling profile (210) and to the
second coupling profile (310) in such a way as to define
a form coupling; a first permanent magnet (5) and a sec-
ond permanent magnet (6) which are arranged in the first
chamber (2a) flanked to one another and in such a way
that the lateral walls of the first chamber (2a) laterally
contain the first permanent magnet (5) and the second
permanent magnet (6) so as to maintain them in position;
a third permanent magnet (7) and a fourth permanent
magnet (8) which are arranged in the second chamber
(3a) flanked to one another and in such a way that the
lateral walls of the second chamber (3a) laterally contain
the third permanent magnet (7) and the fourth permanent
magnet (8) so as to maintain them in position; a first sep-
arating element (9) which is made of an amagnetic ma-
terial and which is arranged in the first chamber (2a) and
interposed between the first permanent magnet (5) and
the second permanent magnet (6) in order to separate
them one from the other; a second separating element
(10) which is made of an amagnetic material and which
is arranged in the second chamber (3a) and interposed
between the third permanent magnet (7) and the fourth
permanentmagnet (8)in orderto separate them one from
the other.

[0026] The first permanent magnet (5) and the third
permanent magnet (7) have a magnetic induction value
comprised between 0.42 and 0.60 Tesla and which are
arranged facing one another and in such a way that the
relative north pole and the relative south pole generate
a magnetic field having field lines directed in a first direc-
tion (X1) which is perpendicular to the flow of the com-
bustible substance in the liquid state in the crossing chan-
nel (4) and the second permanent magnet (6) and the
fourth permanent magnet (8) have a magnetic induction
value comprised between 0.42 and 0.60 Tesla and which
are arranged facing one another and in such a way that
the relative north pole and the relative south pole gener-
ate amagneticfield having field lines directed in a second
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direction (X2) which is opposite the first direction (X1)
and which is perpendicular to the flow of the combustible
substance in the liquid state in the crossing channel (4).
The magnetic field generated by the relative north pole
and the relative south pole of each permanent magnet
(5, 6, 7, 8) determines a magnetic attraction force having
an intensity such as to weaken a force existing between
atoms of the molecules of the combustible substance in
the liquid state, during the passage of the combustible
substance in the liquid state along the crossing channel
(4) (see figure 1, in which, in the crossing channel (4),
arrows are included which indicate the movement direc-
tion of the combustible substance in the liquid state along
the crossing channel (4)).

[0027] Dissociation of molecules can be taken to mean
the breaking of inter-molecular bonds and the intra-mo-
lecular bonds of the molecules themselves.

[0028] The first, second, third and fourth permanent
magnet (5, 6, 7, 8) maintain the properties thereof up to
120°C.

[0029] The crossing channel (4) can be a tube made
of a plastic material, for example PVC.

[0030] The magnetic device (1), object of the present
invention, comprises only the first permanent magnet (5),
the second permanent magnet (6), the third permanent
magnet (7) and the fourth permanent magnet (8)
[0031] In other words, the inventors have demonstrat-
ed that the embodiment comprising only the above-men-
tioned four permanent magnets (5, 6, 7, 8) ensures op-
timal performance of the magnetic device (1) during use
thereof.

[0032] Thefirstchamber (2a)and the second chamber
(3a) ensure the maintaining in position, respectively, of
the first and the second permanent magnet (5, 6) and of
the third and the fourth permanent magnet (7, 8), both
during the step of assembly/deassembly and during the
use of the magnetic device (1).

[0033] In detail, the first permanent magnet (5), the
second permanent magnet (6), the third permanent mag-
net (7) and the fourth permanent magnet (8) have a mag-
netic induction value of 0.42 Tesla.

[0034] Further, with particular reference to figure 4, the
first separating element (9) and the second separating
element (10) are arranged in such a way that at the po-
sition thereof is an area not affected by: the field lines,
directed in the first direction (X1), of the magnetic field
generated by the north pole and by the south pole of the
first permanent magnet (5) and of the third permanent
magnet(7); the field lines, directed in the second direction
(X2), of the magnetic field generated by the north pole
and by the south pole of the second permanent magnet
(6) and of the fourth permanent magnet (8).

[0035] In other words, during the passage of the com-
bustible substance in the liquid state along the crossing
channel (4), the combustible substance in the liquid state
will first strike the field lines directed in the first direction
(X1), the above-mentioned area and the field lines direct-
ed in the second direction (X2).
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[0036] In this way, successively to the above-men-
tioned area, the combustible substance in the liquid state
will undergo a magnetic inversion in the field lines of the
relative magnetic field.

[0037] The area can be understood as an area that is
not affected by the field lines generated by the first per-
manent magnet (5), by the second permanent magnet
(6), by the third permanent magnet (7) and by the fourth
permanent magnet (8) and wherein the combustible sub-
stance in the liquid state will undergo a magnetic inver-
sion in the field lines which will lead to a turbulence in
the magnetic field.

[0038] In detail, the first permanent magnet (5), the
second permanent magnet (6), the third permanent mag-
net (7) and the fourth permanent magnet (8) are arranged
in such a way that the relative north pole and the relative
south pole determine a mutual magnetic attraction force
having an intensity such as to weaken and/or break the
chemical bond existing between atoms of the molecules
of the combustible substance in the liquid state, during
the passage of the combustible substance in the liquid
state along the crossing channel (4).

[0039] The magnetic device (1), object of the present
invention, comprises only the first separating element (9)
and the second separating element (10).

[0040] The inventors have demonstrated that the em-
bodiment comprising only the first separating element (9)
and the second separating element (10) ensures optimal
performance of the magnetic device (1) during use there-
of.

[0041] With particular reference to figures 1 and 4, dur-
ing the passage of the combustible substance in the liquid
state along the crossing channel (4), the field lines gen-
erated by the first permanent magnet (5), by the second
permanent magnet (6), by the third permanent magnet
(7) and by the fourth permanent magnet (8) are orientated
perpendicularly to the movement direction of the flow of
the combustible substance in the liquid state.

[0042] The relative north pole and the relative south
pole of each permanent magnet (5, 6, 7, 8) can further
generate a non-uniform magnetic field having circular
field lines such as to reinforce and stabilise the intensity
ofthe magnetic attraction force which affects combustible
substance in the liquid state, during the passage of the
combustible substance in the liquid state along the cross-
ing channel (4).

[0043] In the field of chemistry, the term "dissociation"
means the partial or total splitting of a molecule.

[0044] By way of example, a combustible substance
can be understood to be a combustible substance for an
internal combustion engine, either petrol or diesel.
[0045] In this case, considering that in a combustible
substance in the liquid state there can be ferrous parti-
cles, the arrangement of the first permanent magnet (5),
the second permanent magnet (6), the third permanent
magnet (7) and the fourth permanent magnet (8) is such
as to enable a capture of those ferrous particles at the
area of the first permanent magnet (5) and of the third
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permanent magnet (7), which are opposite one another.
[0046] Consequently, there is an improvement of the
functioning of the magnetic device (1), object of the
present invention, since when the combustible sub-
stance in the liquid state reaches the area of the second
permanent magnet (6) and of the fourth permanent mag-
net (8), which are opposite one another, it will be free of
ferrous particles.

[0047] Figures 4 and 5illustrate force lines of the mag-
netic field determined by the relative north pole and south
pole of the first permanent magnet (5), the second per-
manent magnet (6), the third permanent magnet (7) and
the fourth permanent magnet (8).

[0048] Taking into consideration the use of the mag-
netic device (1) upstream of the engine of a motor-driven
vehicle, the inventors have found the following advan-
tages:

reduction of the production of particulate following
the combustion process;

- reduction of the average consumption of combusti-
ble substance;

- reduction of the presence of the residues of the com-
bustion process in the injectors and in the combus-
tion chamber;

- reduction of impurities having a bacterial load (with
a relative limitation of proliferation thereof) in the in-
jection pump;

- quick start-up of the engine even at low tempera-
tures.

[0049] As a demonstration of the foregoing, the inven-
tors have conducted testing using, as a vehicle, an "lveco
Stralis 450 CV" (Euro 5 and registered in 2009) having
950000 km on the tachometer, an automatic gearbox,
pump injectors for injection of the diesel fuel into the com-
bustion chamber and an average consumption of diesel
fuel of 2.8 km per litre.

[0050] The tests were carried out to detect the diesel
fuel consumption, the production of particulate and the
general motor efficiency, using the magnetic device (1)
that is the object of the present invention upstream of the
engine and during the movement activity of the vehicle
over a period of 18 months. Therefore the value men-
tioned in the following is a mean value, determined by
the average of the values detected in a month under var-
iable load conditions and variable atmospheric condi-
tions.

[0051] A reduction in the particulate production was
noted comprised between 60% and 70% and an average
consumption of diesel fuel at most of 3.6 km per litre.
[0052] Furthertests were carried out using as a vehicle
a "Scania series 4 164 480 CV" (Euro 3 and registered
in 2003) having 1100000 km on the tachometer, a manual
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gearbox, traditional injectors for the injection of the diesel
fuel in the combustion chamber and an average con-
sumption of diesel fuel of 2.7 km per litre.

[0053] The tests were carried out to detect the diesel
fuel consumption, the production of particulate and the
general motor efficiency, using the magnetic device (1)
that is the object of the present invention upstream of the
engine and during the movement activity of the vehicle
over a period of one month. Therefore the value men-
tioned in the following is a mean value, determined by
the average of the values detected in a month under var-
iable load conditions and variable atmospheric condi-
tions.

[0054] A reduction in the particulate production was
noted comprised between 70% and 80% and a maximum
consumption of diesel fuel at most of 3.4 km per litre.
[0055] Furthertests were carried out using as a vehicle
a "Fiat Ducato maxi 2800 TD" having 297000 km on the
tachometer, a manual gearbox, pump injectors for injec-
tion of the diesel fuel in the combustion chamber and an
average consumption of diesel fuel of 9 km per litre.
[0056] The tests were carried out to detect the diesel
fuel consumption, the production of particulate and the
general motor efficiency, using the magnetic device (1)
that is the object of the present invention upstream of the
engine and during the movement activity of the vehicle
over a period of 24 months. Therefore the value men-
tioned in the following is a mean value, determined by
the average of the values detected in a month under var-
iable load conditions and variable atmospheric condi-
tions.

[0057] A reduction in the particulate production was
noted comprised between 70% and 83% and a maximum
consumption of diesel fuel at most of 12 km per litre.
[0058] The first container (2) is conformed in such a
way as to internally define the first chamber (2a) (see
figures 2 and 3).

[0059] The first container (2) can extend along a first
longitudinal extension axis (W) (see figures 2 and 3).
[0060] The first chamber (2a) and the first through-
opening (2b) can also extend along a first longitudinal
extension axis (W) (see figures 2 and 3).

[0061] The second container (3) is conformed in such
a way as to internally define the second chamber (3a)
(see figures 2 and 3).

[0062] The second container (3) can extend along a
second longitudinal extension axis (S).

[0063] The first chamber (3a) and the first through-
opening (3b) can also extend along the second longitu-
dinal extension axis (S).

[0064] The firstlongitudinal extension axis (W)and the
second longitudinal extension axis (S) can be parallel to
one another.

[0065] With particularreference tofigure 2, the first lon-
gitudinal extension axis (W) and the second longitudinal
extension axis (S) are illustrated as exiting from the table
of drawings.

[0066] By way of example, the crossing channel (4)
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can receive an infeed pipe of combustible substance at
the engine of a motor-driven vehicle.

[0067] The crossing channel (4) can have a circular
section.
[0068] The first permanent magnet (5) and the second

permanent magnet (6) can be arranged in the first cham-
ber (2a) in such a way as to be flanked along the first
longitudinal extension axis (W) (see figure 1).

[0069] The second permanent magnet (7) and the
fourth permanent magnet (8) can be arranged in the sec-
ond chamber (3a) in such a way as to be flanked along
the second longitudinal extension axis (S) (see figure 1).
[0070] The first permanent magnet (5) and the third
permanent magnet (7) can be arranged in such a way
as to be arranged facing to one another with respect to
the crossing channel (4) (see figure 1).

[0071] The second permanent magnet (6) and the
fourth permanent magnet (8) can be arranged in such a
way as to be arranged facing to one another with respect
to the crossing channel (4) (see figure 1).

[0072] With particular reference to figure 1, the position
of the first permanent magnet (5) of the second perma-
nent magnet (6) in the first chamber (2a) and the position
of the third permanent magnet (7) and of the fourth per-
manent magnet (8) in the second chamber (3a) is such
as to delineate a design having a rectangular shape.
[0073] In other words, still with reference to figure 1,
the first permanent magnet (5) and the fourth permanent
magnet (8) are positioned along a diagonal of the design
having a rectangular shape; while the second permanent
magnet (6) and the third permanent magnet (7) are po-
sitioned along the other diagonal of the designed having
a rectangular shape.

[0074] The coveringelement(330) preferably compris-
es afirstend and a second end and each forms an angled
wall (109, 110); the first coupling profile (210) forms a
first protrusion (107); the second coupling profile (310)
forms a second protrusion (108).

[0075] The coupling between an angled wall (109) and
the first protrusion (107) and between the other angled
wall (110) and the second protrusion (108) determine a
form coupling between them.

[0076] The coveringelement(330)canforma T-shape
so as to insert between the first coupling profile (210) and
the second coupling profile (310).

[0077] In this way, the covering element (330) advan-
tageously prevents the possible nearing between the first
protrusion (107) and the second protrusion (108) which
might be determined by effect of the magnetic attraction
force determined by the first, second, third and fourth
permanent magnet (5, 6, 7, 8).

[0078] The first container (2) can form a C-shape and
the relative ends (20b) define the first through-opening
(2b) (see figures 2 and 3).

[0079] The second container (3) can form a C-shape
and the relative ends (30b) define the second through-
opening (3b) (see figures 2 and 3). The relative ends
(20b, 30b) are interposed between, respectively, the first
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permanent magnet (5) and the third permanent magnet
(7) and between the second permanent magnet (6) and
the fourth permanent magnet (8) so as to maintain them
in a distanced position from one another.

[0080] The first permanent magnet (5) and the second
permanent magnet (6) advantageously abut the relative
ends (20b) of the first container (2) and the third perma-
nent magnet (7) and the fourth permanent magnet (8)
abut the relative ends (30b) of the second container (3)
in such a way that there is not contact between, respec-
tively, the first and the third permanent magnet (5, 7) and
the second and the fourth permanent magnet (6, 8).
[0081] In this way, there is no need to interpose addi-
tional material in the first chamber (2a) and in the second
chamber (3a), following insertion, respectively of the first
and the second permanent magnet (5, 6) and of the third
and the fourth permanent magnet (7, 8), in such a way
as to be positioned interposed between the first and the
third permanent magnet (5, 7) and between the second
and the fourth permanent magnet (6, 8).

[0082] The first container (2) and the second container
(3) can be arranged so as to be mutually specular (see
figures 1, 2 and 3).

[0083] The first permanent magnet (5) and the second
permanent magnet (6) are preferably arranged in the first
chamber (2a) so as to abut at least an end of the relative
ends (20b) and the third permanent magnet (7) and the
fourth permanent magnet (8) are arranged in the second
chamber (3a) so as to abut at least an end of the relative
ends (30b) (see figures 2 and 3).

[0084] In detail, the first permanent magnet (5) and the
second permanent magnet (6) are arranged in the first
chamber (2a) so as to be in contact with at least an end
of the relative ends (20b); while the third permanent mag-
net (7) and the fourth permanent magnet (8) are arranged
in the second chamber (3a) so as to be in contact with
at least an end of the relative ends (30b) (see figures 2
and 3).

[0085] Thefirstcontainer(2), second container (3), first
separating element (9) and the second separating ele-
ment (10) are preferably made of a plastic material.
[0086] Thefirstcontainer(2), second container (3), first
separating element (9) and the second separating ele-
ment (10) are advantageously not affected by the mag-
netic attraction force determined by the first permanent
magnet (5), the second permanent magnet (6), the third
permanent magnet (7) and the fourth permanent magnet
(8).

[0087] The firstchamber(2a) and the second chamber
(3a) can have a square or rectangular transversal sec-
tion.

[0088] The first chamber (2a) e the second chamber
(3a) can have a shape such as to determine a form cou-
pling between the first chamber (2a) with the first perma-
nent magnet (5) and the second permanent magnet (6)
and between the second chamber (3a) with the third per-
manent magnet (7) and the fourth permanent magnet (8).
[0089] Thefirstpermanentmagnet (5), the second per-
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manent magnet (6), the third permanent magnet (7) and
the fourth permanent magnet (8) preferably have a po-
lygonal section.

[0090] Thefirstpermanentmagnet(5), the second per-
manent magnet (6), the third permanent magnet (7) and
the fourth permanent magnet (8) are advantageously
conformed in such a way as to enable a form coupling
with the first chamber (2a) and the second chamber (3a).
[0091] The section of the first permanent magnet (5),
the second permanent magnet (6), the third permanent
magnet (7) and the fourth permanent magnet (8) can be
square or rectangular.

[0092] Thefirstpermanentmagnet(5), the second per-
manent magnet (6), the third permanent magnet (7) and
the fourth permanent magnet (8) can each define a par-
allelepiped having six faces.

[0093] According to a second embodiment, the mag-
netic device (1) preferably comprises: a first U-shaped
plate (101) for cladding a first lateral face (102) of the
first container (2) and of the second container (3), during
use; asecond U-shaped plate (103) for cladding a second
lateral face (104), which is opposite the first lateral face
(102), of the first container (2) and of the second container
(3), during use; the first plate (101) and the second plate
(103) being made of steel in order to screen the magnetic
field determined by the first permanent magnet (5), by
the second permanent magnet (6), by the third perma-
nent magnet (7) and by the fourth permanent magnet (8)
(see figure 3).

[0094] By screening the magnetic field, the magnetic
attraction force generated is advantageously delimited
internally of the magnetic device (1) itself, ensuring cor-
rect operation of the magnetic device (1) during use.

[0095] Further, the eventual dispersion of the magnetic
flow is limited.
[0096] In a case where the magnetic device (1) is ar-

ranged upstream of an internal combustion engine, dur-
ing use, the first plate (101) and the second plate (103)
ensure that the magnetic field does not jeopardise or
damage the metal parts of the engine.

[0097] The first plate (101) and the second plate (103)
guarantee and increase in the magnetic attraction force
between the permanent magnets (5, 6, 7, 8).

[0098] The first plate (101) and the second plate (103)
can have a thickness value comprised between 0.8-1
mm.

[0099] The first container (2) can comprise a first side
(20c) and a second side (20d) which are opposite one
another and a third side (20e) which joins the first side
(20c) and the second side (20) to one another (see figures
2 and 3).

[0100] The second container (3) can comprise a fourth
side (30c) and a fifth side (30d) which are opposite one
another and a sixth side (30e) which joins the fourth side
(30c) and the fifth side (30d) to one another (see figures
2 and 3).

[0101] The first lateral face (102) is defined by the first
side (20c), by the fourth side (30c) and by part of the third
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side (20e) and of the sixth side (30e); while the second
lateral face (104) is defined by the second side (20d), by
the fifth side (30d) and by part of the third side (20e) and
of the sixth side (30e) (see figures 2 and 3).

[0102] The first plate (101) and the second plate (103)
can be made of mild steel.

[0103] The first plate (101) and the second plate (103)
can be arranged mutually specularly.

[0104] The magnetic device (1) can comprise: a first
half-shell (11a) which is arranged so as to laterally en-
velop the first container (2) and the second container (3);
a second half-shell (11b) which is arranged so as to lat-
erally envelop the first container (2) and the second con-
tainer (3); the first half-shell (11a) and the second half-
shell (11b) being couplable to one another so as to inter-
nally contain the first container (2) and the second con-
tainer (3) (see figure 3).

[0105] According to the second embodiment, the first
half-shell (11a) is arranged so as to laterally envelop the
first plate (101) and the second half-shell (11b) is ar-
ranged so as to laterally envelop the second plate (103);
the first half-shell (11a) and the second half-shell (11b)
are couplable to one another so as to internally contain
the first container (2), the second container (3), the first
plate (101) and the second plate (103) (see figure 3).
[0106] At the moment when it becomes necessary to
carry out maintenance of the magnetic device (1), it will
be sufficient to decouple the first half-shell (11a) and the
second half-shell (11b), to remove the first plate (101)
and the second plate (102) to decouple the third coupling
profile (340) of the covering element (330) from the first
coupling profile (210) and from the second coupling pro-
file (310) and to access the third through-opening (320),
so as to remove the crossing channel (4) for the purpose
of removing the deposit of ferrous particles.

[0107] In this way, the deposit of ferrous particles is
removed by the user without interacting with the first,
second, third and fourth permanent magnet (5, 6, 7, 8)
which remain inside, respectively, the first chamber (2a)
and the second chamber (3a).

[0108] Further, by not moving the permanent magnets
(5, 6, 7, 8), the ferrous particles will not be dispersed
during the maintenance but will remain internally of the
crossing channel (4) at the areas where they are depos-
ited during the use of the magnetic device (1).

[0109] In detail, the inventors have demonstrated that
excellent results can be obtained in the case in which the
first permanent magnet (5), the second permanent mag-
net (6), the third permanent magnet (7) and the fourth
permanent magnet (8) have a square or rectangular sec-
tion and a length value comprised between 2-10 cm, the
first separator element (9) and the second separator el-
ement (10) have, respectively, a length value comprised
between 0.1-1 cm in the case in which: the first perma-
nent magnet (5) and the second permanent magnet (6)
are arranged in the first chamber (2a) in such a way as
to be 1 cm away from the longitudinal ends of the first
container (2); the third magnet (7) and the fourth magnet
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(8) are arranged in the second chamber (3a) in such a
way as to be 1 cm away from the longitudinal ends of the
second container (3).

[0110] According to the second embodiment, the first
container (2) can comprise a first attachment (105) which
is arranged opposite the first opening (2b) and which
comprises at least a hollow portion (105a) to dissipate
the heat transmitted to the first permanent magnet (5)
and to the second permanent magnet (6) by the combus-
tible substance in the liquid state crossing the crossing
channel (4) and the second container (3) can comprise
a second attachment (106) which is arranged opposite
the second opening (3b) and which comprises at least a
second hollow portion (106a) to dissipate the heat trans-
mitted to the third permanent magnet (7) and to the fourth
permanent magnet (8) by the combustible substance in
the liquid state crossing the crossing channel (4).
[0111] The first container (2) and the first attachment
(105) can be made in a single body.

[0112] The second container (3) and the second at-
tachment (106) can be made in a single body.

[0113] In detail, with reference to figure 3, the first
chamber (2a) is interposed between the first attachment
(105) and the first opening (2b).

[0114] The second chamber (3a) is interposed be-
tween the second attachment (106) and the second
opening (3b).

[0115] The first container (2) and the second container
(3) can be made in a single body.

[0116] A description follows of a magnetic system for
treating a combustible substance in the liquid state to be
inserted into a motor-driven vehicle for combustion there-
of, also an object of the present invention, comprising: a
magnetic device (1) according to any one of the preced-
ing embodiments;

an internal combustion engine. The magnetic device (1)
is connected in series and upstream of the internal com-
bustion engine with respect to the advancement direction
of the combustible substance in the liquid state in the
crossing channel (4).

[0117] Il magnetic system, object of the presentinven-
tion, guarantees better use of the energy of the combus-
tible substance and, therefore, a combustion having a
reduced production of waste and impurities in the com-
bustion chamber and having a lower environment pollu-
tion impact.

[0118] In this way, there will be a uniform running of
the engine over time.

Claims
1. A magnetic device (1) for dissociation of molecules
of a combustible substance in the liquid state, where-

In:

it comprises a first container (2) which is made
of an amagnetic material, which is conformed in
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14

such a way as to define a first chamber (2a) and
which comprises a first through-opening (2b) for
accessing the first chamber (2a);

it comprises a second container (3) which is
made of an amagnetic material, which is con-
formed in such a way as to define a second
chamber (3a) and which comprises a second
through-opening (3b) for accessing the second
chamber (3a);

the first container (2) and the second container
(3) are arranged facing one another so that the
first through-opening (2b) and the second
through-opening (3b) are in proximity of one an-
other and so that the first chamber (2a) and the
second chamber (3a) are in communication with
one another via the first through-opening (2b)
and the second through-opening (3b);

the first container (2) comprises a first coupling
profile (210);

the second container (3) comprises a second
coupling profile (310);

the first coupling profile (210) and the second
coupling profile (310) define between them a
third through-opening (320) which is in commu-
nication with the first through-opening (2b) and
the second through-opening (3b) so that the first
through-opening (2b) and the second through-
opening (3b) are in communication with the out-
side environment via the third through-opening
(320);

it comprises a crossing channel (4) which is in-
sertable in the third through-opening (320) in or-
der to be arranged interposed between the first
through-opening (2b) and the second through-
opening (3b) so as to be crossed by a combus-
tible substance in the liquid state;

it comprises a covering element (330) compris-
ing a third coupling profile (340) conformed to
couple to the first coupling profile (210) and to
the second coupling profile (310) in such a way
as to define a form coupling between them;

it comprises a first permanent magnet (5) and a
second permanent magnet (6) which are ar-
ranged in the first chamber (2a) flanked to one
another and in such a way that the lateral walls
of the first chamber (2a) laterally contain the first
permanent magnet (5) and the second perma-
nent magnet (6) so as to maintain them in posi-
tion;

it comprises a third permanent magnet (7) and
a fourth permanent magnet (8) which are ar-
ranged in the second chamber (3a) flanked to
one another and in such a way that the lateral
walls of the second chamber (3a) laterally con-
tain the third permanent magnet (7) and the
fourth permanent magnet (8) so as to maintain
them in position;

it comprises a first separating element (9) which
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is made of an amagnetic material and which is
arranged in the first chamber (2a) and inter-
posed between the first permanent magnet (5)
and the second permanent magnet (6) in order
to separate them one from the other;

it comprises a second separating element (10)
which is made of an amagnetic material and
which is arranged in the second chamber (3a)
and interposed between the third permanent
magnet (7) and the fourth permanent magnet
(8) in order to separate them one from the other;
the first permanent magnet (5) and the third per-
manent magnet (7) have a magnetic induction
value comprised between 0.42 and 0.60 Tesla
and which are arranged facing one another and
in such a way that the relative north pole and
the relative south pole generate a magnetic field
having field lines directed in a first direction (X1)
which is perpendicular to the flow of the com-
bustible substance in the liquid state in the
crossing channel (4);

the second permanent magnet (6) and the fourth
permanent magnet (8) have a magnetic induc-
tion value comprised between 0.42 and 0.60
Tesla and are arranged facing one another and
in such a way that the relative north pole and
the relative south pole generate a magnetic field
having field lines directed in a second direction
(X2) which is opposite the first direction (X1) and
which is perpendicular to the flow of the com-
bustible substance in the liquid state in the
crossing channel (4);

the magnetic field generated by the relative
north pole and south pole of each permanent
magnet (5, 6, 7, 8) determines a magnetic at-
traction force having an intensity such as to
weaken a force existing between atoms of the
molecules of the combustible substance in the
liquid state, during the passage of the combus-
tible substance in the liquid state along the
crossing channel (4).

2. The magnetic device (1) of the preceding claim,

wherein:

the covering element (330) comprises a firstend
and a second end and each forms an angled
wall (109, 110);

the first coupling profile (210) forms a first pro-
trusion (107);

the second coupling profile (310) forms a second
protrusion (108);

the coupling between an angled wall (109) and
the first protrusion (107) and between the other
angled wall (110) and the second protrusion
(108) determine a form coupling between them.

3. The magnetic device (1) of the preceding claim,
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wherein: the first container (2) forms a C-shape and
the relative ends (20b) define the first through-open-
ing (2b); the second container (3) has a C-shape and
the relative ends (30b) define the second through-
opening (3b); the relative ends (20b, 30b) being in-
terposed between, respectively, the first permanent
magnet (5) and the third permanent magnet (7) and
between the second permanent magnet (6) and the
fourth permanent magnet (8) so as to maintain them
in a distanced position from one another.

The magnetic device (1) of the preceding claim,
wherein:

the first permanent magnet (5) and the second
permanent magnet (6) are arranged in the first
chamber (2a) so as to abut at least an end of
the relative ends (20b);

the third permanent magnet (7) and the fourth
permanent magnet (8) are arranged in the sec-
ond chamber (3a) so as to abut at least an end
of the relative ends (30b).

The magnetic device (1) of any one of the preceding
claims, wherein the first container (2), the second
container (3), the first separating element (9) and the
second separating element(10) are made of a plastic
material.

The magnetic device (1) of any one of the preceding
claims, wherein the first permanent magnet (5), the
second permanent magnet (6), the third permanent
magnet (7) and the fourth permanent magnet (8)
have a polygonal section.

The magnetic device (1) of any one of the preceding
claims, wherein: the first permanent magnet (5), the
second permanent magnet (6), the third permanent
magnet (7) and the fourth permanent magnet (8)
each define a parallelepiped having six faces.

The magnetic device (1) of any one of the preceding
claims, comprising: a first U-shaped plate (101) for
cladding a first lateral face (102) of the first container
(2) and of the second container (3), during use; a
second U-shaped plate (103) for cladding a second
lateral face (104), which is opposite the first lateral
face (102), of the first container (2) and of the second
container (3), during use; the first plate (101) and the
second plate (103) being made of steel in order to
screen the magnetic field determined by the first per-
manent magnet (5), by the second permanent mag-
net (6), by the third permanent magnet (7) and by
the fourth permanent magnet (8).

The magnetic device (1) of any one of the preceding
claims, comprising: a first half-shell (11a) which is
arranged so as to laterally envelop the first container
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(2) and the second container (3); a second half-shell
(11b) which is arranged so as to laterally envelop
the first container (2) and the second container (3);
the first half-shell (11a) and the second half-shell
(11b) being couplable to one another so as to inter-
nally contain the first container (2) and the second
container (3).

The magnetic device (1) of any one of the preceding
claims, wherein:

the first container (2) comprises a first attach-
ment (105) which is arranged opposite the first
opening (2b) and which comprises at least a hol-
low portion (105a) so as to dissipate the heat
transmitted to the first permanent magnet (5)
and to the second permanent magnet (6) by the
combustible substance in the liquid state cross-
ing the crossing channel (4);

the second container (3) comprises a second
attachment (106) which is arranged opposite the
second opening (3b) and which comprises at
least a second hollow portion (106a) so as to
dissipate the heat transmitted to the third per-
manent magnet (7) and to the fourth permanent
magnet (8) by the combustible substance in the
liquid state crossing the crossing channel (4).

The magnetic device (1) of the preceding claim,
wherein:

the first container (2) and the first attachment
(105) are made in a single body;

the second container (3) and the second attach-
ment (106) are made in a single body.

The magnetic device of any one of the preceding
claims, wherein the first container (2) and the second
container (3) are made in a single body.

A magnetic system for treating a combustible sub-
stance in liquid state to be inserted into a motor-driv-
en vehicle for combustion thereof, comprising:

a magnetic device (1) according to any one of
the preceding claims;

an internal combustion engine;

the magnetic device (1) being connected in se-
ries and upstream of the internal combustion en-
gine with respect to the advancement direction
of the combustible substance in the liquid state
in the crossing channel (4).
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