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(54) PUMP, AND CORRESPONDING CONTROL METHOD

(57)  Apump comprises means to suck in and deliver
a fluid, and a coil (14) connectable to an electric power
source (18) configured to feed an alternate electric volt-
age (VAC). The coil (14) is suitable to move the suction
and delivery means in order to suck in and deliver the
fluid as afunction of a pulsed electric current (l) circulating
therein. The pump also comprises a control device (20)

configured to regulate the flow rate of the pump, com-
prising a convertor unit (22) configured to convert the
alternate electric voltage (VAC) into a substantially con-
tinuous electric voltage (VDC), and a frequency setting
unit (28), configured to selectively and periodically feed
the continuous electric voltage (VDC) to the coil (14).

14 10

16b /

28

16a |
.
~
+ +
18 VAC vDC
22

FO

~_

AN
\\

fig. 1

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 456 965 A1 2

Description
FIELD OF THE INVENTION

[0001] The presentinvention concerns a pump, in par-
ticular a micropump, provided with means to regulate its
flow rate according to specific requirements.

[0002] The invention also concerns a control method
applicable to a pump in order to regulate its flow rate.

BACKGROUND OF THE INVENTION

[0003] It is known to use pumps, in particular microp-
umps, in different types of applications, for example
steam irons or ovens, coffee machines, or similar devic-
es, which require the delivery of water, or steam, with
low flow rates but at relatively high pressures.

[0004] Such pumps generally comprise fluid suction
and delivery means, moved by a drive member controlled
by a control device of the electronic type.

[0005] Among these pumps are known in which the
drive member comprises a coil in which an electric current
circulates, and the suction and delivery means are moved
by the electromagnetic force generated by the electric
current circulating in the coil.

[0006] For example, pumps are known in the field de-
fined as "vibration" pumps, in which the suction and de-
livery means comprise a piston, connected to elastic
means, for example a diaphragm, or a membrane, in
which the piston is moved in one direction by the elec-
tromagnetic force, and in the opposite direction by an
elastic force exerted by the elastic means.

[0007] The electronic control device conditions the
functioning of the pump by supplying an electric current
in the coil with determinate intensity and frequency.
[0008] In solutions known in the prior art, such pumps
are generally designed and produced according to their
specific application, so that it is not then possible to mod-
ify their performances as a function of varying require-
ments that arise during use.

[0009] In particular, different pumps are available on
the market depending on the flow of water and/or steam
they have to manage, since this flow depends, among
other things, on physical and construction parameters
such as the sizes of the pipes and/or nozzles through
which the fluid transits and/or is delivered.

[0010] Drive devices are also known which allow to
modify the functioning of a motor to regulate the capacity
of the load connected to the motor, or to reduce energy
consumption.

[0011] US-A-2008/0226464 describes a device to
drive an electromagnet of a pump, in which the electro-
magnet comprises a primary coil and a piston which is
attracted inside the primary coil when an energizing elec-
tric current flows therein. The device described in US-A-
2008/0226464 provides to regulate the capacity of the
electromagnetic pump by limiting the stroke of the piston,
thatis, by supplying an electric current in the primary coll
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only for a portion of a predefined current curve, thus pro-
viding a quantity of current less than that needed so that
the piston can complete a full stroke.

[0012] US 2012/0235619 describes an alternating cur-
rent motor piloted in frequency and duty cycle which pro-
vides to modify the functioning thereof according to the
load applied, for example on the basis of a functioning
or inactive condition of a pump, in order to reduce energy
consumption when the pump is not functioning.

[0013] Document US-A-2004/005222 concerns a
drive apparatus of a linear compressor. The solution de-
scribed in US-A-2004/005222 provides to increase or de-
crease the electric currentor voltage supplied to the linear
compressor according to the capacity required by the
load.

[0014] These solutions, however, do not allow to mod-
ify the flow rate of a pump in order to adapt it to applica-
tions that require different conditions of use, in particular
in the case of micropumps for irons, coffee machines,
steam ovens and suchlike.

[0015] Therefore, to modify the flow rate of fluid sucked
in and delivered by a pump it is generally necessary to
modify the overall sizes of the pump itself, including its
mechanical sizes or the size of the coils.

[0016] This entails high costs for the design and con-
struction of the various types of pumps, since it is nec-
essary to produce specific components for different siz-
es.

[0017] Moreover, this condition entails a need for stor-
age spaces, both in the warehouse and also in the final
sales points, in order to have available types of pumps
with different sizes and suitable on each occasion for the
specific requirements.

[0018] One purpose of the present invention is there-
fore to provide a pump and a method to control a pump
which are improvements in terms of versatility and flex-
ibility of use compared with the solutions of the prior art.
[0019] Another purpose of the present invention is to
provide a pump that allows to regulate its flow rate easily
and quickly according to requirements, being thus able
to adapt to different conditions of use.

[0020] Another purpose is to perfect a method to con-
trol a pump that allows to adaptits functioning to a specific
application or requirement, by regulating its flow rate in
a simple and economical manner.

[0021] The Applicant has devised, tested and embod-
ied the present invention to overcome the shortcomings
of the prior art and to obtain these and other purposes
and advantages.

SUMMARY OF THE INVENTION

[0022] The present invention is set forth and charac-
terized in the independent claims, while the dependent
claims describe other characteristics of the invention or
variants to the main inventive idea.

[0023] Embodiments described here concern a pump
comprising means to suck in and deliver a fluid between
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an entrance aperture and a sending aperture, and a coil
suitable to move the suction and delivery means in order
to suck in and deliver the fluid as a function of a pulsed
electric current circulating in the coil.

[0024] The coil can be connected to an electric power
source configured to feed an alternate electric voltage
with a defined frequency.

[0025] The alternate electric voltage can be that gen-
erally supplied by a public or private power network.
[0026] According to some embodiments of the inven-
tion, the pump comprises a control device configured to
control the functioning of the pump and regulate the flow
rate of the latter. The control device, in particular, is con-
figured to modify, in a desired manner, the frequency of
the pulses of the electric current circulating in the coil in
order to modify, as a consequence, the flow rate of the
pump.

[0027] According to some embodiments, the control
device can be configured to modify the frequency of the
current pulses as afunction of the size of the pipes and/or
nozzles to which the fluid has to be supplied.

[0028] The control device allows to regulate the flow
rate of the pump quickly and easily, according to needs,
to adapt it on each occasion to different conditions of use.
[0029] Thanks to the control device, it is therefore pos-
sible to use the same pump for a plurality of different
applications in which different supply flow rates are re-
quired, atleast within a certain range of flow rates, without
needing to make specific components for the different
sizes, allowing to reduce both production costs and costs
for the storage of the different components.

[0030] According to some embodiments, the control
device comprises a convertor unit, connected to the coil
and connectable to the electric supply source, and con-
figured to convert the alternate electric voltage into a sub-
stantially continuous electric voltage, and a frequency
setting unit, suitable to define a desired frequency for the
electric current pulses.

[0031] The frequency setting unit is connected to the
coil and the convertor unit, and is configured to allow or
selectively and periodically prevent the supply of the con-
tinuous electric voltage in the coil, according to a desired
set frequency, independent of the network frequency.
[0032] According to some embodiments, the frequen-
cy setting unit in particular is configured to close and
open, with the set frequency, a circuit defined by the cail,
by the convertor unit and by the ground, so as to make
an electric current circulate in the coil with a pulse devel-
opment correlated to the frequency set.

[0033] The frequency set is thus made independent
from the defined network frequency defined by the power
source, and, given the same intensity of the electric cur-
rent, the different duration of the pulses allows to suitably
regulate the flow rate of fluid directly, by varying the elec-
tric power supply, so as to adapt the pump to the specific
applications and requirements on each occasion.
[0034] This allows both to optimize the use and func-
tioning of the pump, adapting it to different types of ap-
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plication, and also to reduce the overall energy consump-
tion of the latter.

[0035] According to some embodiments, the convertor
unit comprises a straightener configured to straighten the
alternate electric voltage, obtaining downstream thereof
an electric voltage with a development that comprises
only values greater than or equal to zero.

[0036] According to other solutions, a capacitor is pro-
vided connected in parallel to the straightener and having
the function of leveling the voltage at exit from the latter,
obtaining a continuous electric voltage leveled around a
mean value.

[0037] According to otherembodiments, the frequency
setting unit comprises a switch device and a controller
configured to generate a square wave signal, periodic
with the desired set frequency, suitable to pilot the switch
device in order to selectively and periodically activate
and de-activate it.

[0038] According to some embodiments, the switch
device is connected between the second terminal end of
the coil and the ground, and, as a function of the signal
generated by the controller, can switch between an in-
active state, in which it behaves as an open circuit, and
an active state, in which it behaves as a closed circuit
allowing the circulation of the electric currentin the circuit.
[0039] Embodiments described here also concern a
method to control a pump, which comprises means to
suck and deliver a fluid between an entrance aperture
and a sending aperture, and a coil connectable to an
electric power source, and suitable to move the suction
and delivery means to suck and deliver the fluid as a
function of a pulsed electrical current circulating between
afirst terminal end and a second terminal end of the coil.
[0040] The method according to the invention provides
to regulate the flow rate of the pump by modifying the
frequency of pulses of the electric power circulating in
the coil. In particular the method provides:

- to convert the alternate electric voltage into a sub-
stantially continuous electric voltage by means of a
convertor unit connected between the first terminal
end of the coil and the electric power source; and

- to selectively and periodically feed the continuous
electric voltage to the coil with a desired set frequen-
cy, independent of the defined network frequency,
so as to generate, in the coil, the electric current,
able to supply the desired flow rate, with a pulsed
development correlated to the set frequency.

[0041] According to other embodiments, in order to se-
lectively and periodically close and open the circuit, the
method provides to generate a square wave signal with
the set frequency by means of a controller, and to pilot,
with the square wave signal, a switch device connected
between the second terminal end of the coil and the
ground, making it pass selectively and periodically from
a non-active state, in which the switch device behaves
as an open circuit, to an active state, in which it behaves
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as a closed circuit, allowing the circulation of the electric
current.

BRIEF DESCRIPTION OF THE DRAWINGS

[0042] These and other characteristics of the present
invention will become apparent from the following de-
scription of some embodiments, given as a non-restric-
tive example with reference to the attached drawings
wherein:

- fig. 1is a schematic view of a pump according to an
embodiment described here;

- fig. 2 is a schematic view of the circuit blocks of a
control device of a pump according to embodiments
described here.

[0043] To facilitate comprehension, the same refer-
ence numbers have been used, where possible, to iden-
tify identical common elements in the drawings. It is un-
derstood that elements and characteristics of one em-
bodiment can conveniently be incorporated into other
embodiments without further clarifications.

DETAILED DESCRIPTION OF SOME EMBODIMENTS

[0044] Embodiments described here concern a pump
10, in particular a micropump, of the type that can be
used inirons, or steam ovens, coffee machines, or similar
devices, to supply steam respectively to steam outlet
nozzles and/or inside a cooking chamber.

[0045] According to some embodiments, the pump 10
can operate with a low electric power, for example of the
range of a few tens of Watts, or even less than 10 Watts.
[0046] The pump 10 can comprise suction and delivery
means, not shown, configured to suck the fluid through
an entrance aperture and deliver the fluid through a send-
ing aperture, and drive members suitable to drive the
suction and delivery means.

[0047] In the embodiment shown, the drive members
comprise a coil 14 suitable to move the suction and de-
livery means as a function of a pulsed electric current
circulating therein between a first terminal end 16a and
a second terminal end 16b.

[0048] According to some embodiments, the pump 10
canbe a"vibration" volumetric pump, in which the suction
and delivery means comprise a diaphragm, or a mem-
brane, connected to a piston drive member, which is dis-
posed inside the coil 14. The diaphragm, or membrane,
defines a fluid accumulation chamber, which is provided
with respective entrance and sending apertures.

[0049] The diaphragm, or membrane, is driven when
the coil 14 is fed by unidirectional pulses created by the
passage of an electric current | through it.

[0050] The electric current | circulating in the coil 14
generates an electromagnetic force which moves the pis-
ton, and consequently the diaphragm, so as to increase
the volume of the accumulation chamber and promote
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the accumulation of fluid therein through the entrance
aperture. At the end of the electric current impulse, the
diaphragm moves toward its original position thanks to
its elastic properties and return spring, thus reducing the
volume of the accumulation chamber and promoting the
delivery of the fluid through the sending aperture.
[0051] According to possible variants, not shown, in-
stead of the diaphragm or membrane, elastic means can
be provided, for example other springs, or other kind,
configured to exert on a piston an elastic return force that
acts in the opposite direction to that of the electromag-
netic force.

[0052] Theterminalends 16a, 16b of the coil 14, during
use, are connected to an electric power source 18 and
to a ground GND.

[0053] The electric supply source 18 can be, for exam-
ple, the public electric supply network, or another source
of current supply and alternating electric voltage VAC.
[0054] According to some embodiments, the electric
supply source 18 can supply, for example, an alternating
electric voltage VAC with an effective value of about
230V, and a defined network frequency FO of about 50
Hz.

[0055] According to some embodiments of the present
invention, the pump 10 is provided with a control device
20 configured to control the functioning of the pump 10,
and in particular to regulate the flow rate of the pump 10
in order to adapt it on each occasion according to specific
applications and needs.

[0056] According to some embodiments, the control
device 20 is made integrally in the pump 10.

[0057] Accordingto possible variantembodiments, the
control device 20 can be made as a separate component
which can be connected, according to needs, to a pump
of the type provided with delivery and suction means
moved by drive members comprising a coil 14.

[0058] In particular, the control device 20 is configured
to modulate the pulses of the electric current | circulating
in the coil 14 according to a set frequency FSET in such
a way as to modify the flow rate of the pump 10 consist-
ently.

[0059] The duration of the pulses of the electric current
I, in fact, given the same amplitude thereof, conditions
the duration of the action of moving the suction and de-
livery means, and therefore the quantity of fluid that can
be sucked in and delivered in a given interval of time.
[0060] According to some embodiments, the control
device 20 comprises a convertor unit 22, connected on
one side to the electric supply source 18, and on the other
side to a first terminal end 16a of the coil 14, and config-
ured to convert the alternating electric voltage VAC sup-
plied by the electric supply source 18 into a substantially
continuous voltage VDC.

[0061] According to some embodiments, the convertor
unit 22 comprises a straightener 24 configured to
straighten the alternating electric voltage VAC and to
supply an electric voltage at exit, the development of
which comprises only values greater than or equal to
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zero.
[0062] According to some embodiments, the straight-
ener 24 is a full wave straightener in which the negative
half-wave is inverted in the quadrant of the positive val-
ues, in a symmetrical position with respect to the axis of
the times shown on the abscissa.

[0063] According to possible embodiments,
straightener 24 is a diode bridge.

[0064] According to other embodiments, the convertor
unit 22 comprises, connected in parallel to the output of
the straightener 24, a capacitor 26 having the function of
leveling the voltage exiting from the straightener 24.
[0065] The capacitor 26, in particular, is configured to
obtain a voltage with a leveled development around a
mean value, that is, a continuous electric voltage VDC.
[0066] According to these embodiments, downstream
of the capacitor 26 the electric voltage can have a mean
value equal to the effective value of the voltage value of
the electric supply source 18.

[0067] In the case of an alternating voltage VAC of
230V, for example, downstream of the capacitor 26, the
continuous voltage VDC can have a mean value of about
325V.

[0068] The controldevice 20 also comprises afrequen-
cy setting unit 28 connected to the coil 14 and configured
to selectively and periodically allow the supply of the con-
tinuous electric voltage VDC to the coil 14.

[0069] In particular, the supply of the continuous elec-
tric voltage is selectively allowed, or prevented, at defined
periodic intervals, according to a desired set frequency
FSET.

[0070] According to some embodiments, the frequen-
cy setting unit 28 is connected between the second ter-
minal end 16b of the coil 14 and the ground GND.
[0071] The frequency setting unit 28 is configured to
selectively and periodically close and open the circuit de-
fined between the coil 14, the convertor unit 22, and the
ground GND, so as to generate an electric current | in
the circuit having a pulsed development with the desired
set frequency FSET.

[0072] According to possible solutions, the frequency
setting unit 28 comprises a switch device 30, and a con-
troller 32, or microprocessor, configured to generate a
square wave signal, having the set frequency FSET and
suitable to activate/deactivate the switch 30.

[0073] Accordingto some embodiments, the controller
32 can be a computer, a microprocessor, a microcontrol-
ler, or a similar or comparable device.

[0074] Preferably,the controller 32 is amicrocontroller,
or microprocessor, that is, made in a single integrated
circuit.

[0075] According to some embodiments, the switch
device 30 can be, or comprise, a semiconductor device.
[0076] According to variant embodiments, the switch
device 30 can be made with a MOSFET (Metal Oxide
Semiconductor Field-Effect Transistor), suitably piloted
by the controller 32.

[0077] Usinga MOSFET 30 and a controller 32 allows
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to modulate in the desired manner the frequency of the
pulses of the electric current |, and therefore to regulate
the flow rate of the pump 10, being able to adapt it to
different applications simply and economically.

[0078] The MOSFET 30 in particular is connected with
the source terminal S to the ground GND and with the
drain terminal D to the second terminal end 16b, while
the gate terminal G is connected to and piloted by the
controller 32.

[0079] The MOSFET 30 is selectively activated and
deactivated on the basis of the development of the signal
supplied by the controller 32 which periodically modifies
with frequency FSET the electric voltage applied be-
tween the gate terminal G and source S.

[0080] Accordingto some embodiments, the MOSFET
30 closes the circuit when the signal corresponds to the
high value of the square wave, that s, the voltage applied
between gate G and source S exceeds a determinate
limit threshold value, and opens the circuit when the sig-
nal corresponds to the low value of the square wave.
[0081] Inthis way, an electric current | circulates in the
coil 14, having a pulse development correlated to the set
frequency FSET and independent of the defined network
frequency FO.

[0082] According to some embodiments, the controller
32 can be programmed on each occasion, for each ap-
plication, to set the desired set frequency FSET of the
square wave signal.

[0083] According to possible variantembodiments, the
controller 32 can be programmed during the production
phase by memorizing two or more set working frequen-
cies in a memory unit 36, and selection means 38 can
be provided, for example on a user interface, by means
of which an operator can select the desired frequency on
each occasion from those memorized.

[0084] According to some embodiments, the frequen-
cy setting unit 28 can also comprise a first resistor R1
connected in series between the controller 32 and the
gate terminal G of the MOSFET 30.

[0085] Thefirstresistor R1 is configured to prevent un-
wanted oscillations of the square wave signal supplied
to the gate terminal G of the MOSFET 30, which could
resultin consequent unwanted oscillations in the voltage
between the gate terminal G and source terminal S and
therefore in the electric current | circulating in the coil 14.
[0086] According to some embodiments, the frequen-
cy setting unit 28 can also comprise a second resistor
R2, connected in parallel to the MOSFET 30.

[0087] The second resistor R2 is configured to ensure
that the MOSFET 30 is normally open, that is, it is in the
non-active state and therefore prevents the circulation of
current in the coil 14.

[0088] According to other embodiments, the control
device 20 also comprises adiode 34 connected in parallel
to the coil 14 between the first terminal end 16a and the
second terminal end 16b.

[0089] The diode 34 is configured to prevent voltage
surges occurring between the terminal ends 16a, 16b of
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the coil 14 during the switching of the frequency setting
unit 28, which could damage the coil 14 and/or the MOS-
FET 30.

[0090] The presentinvention also concerns a method
to control the pump 10, and in particular to regulate its
flow rate.

[0091] The method accordingto the invention provides
to regulate the flow rate of the pump 10 by modifying the
frequency of the electric current | circulating in the coil
14 between the first terminal end 16a and the second
terminal end 16b.

[0092] According to some embodiments, the method
provides to convert, by means of a convertor unit 22, the
alternating electric voltage VAC supplied by the supply
source 18 into a continuous electric voltage VDC to be
supplied to a first terminal end 16a of the coil 14.
[0093] According to some embodiments, the method
provides to open and close, selectively and periodically
according to a set frequency FSET, the circuit defined
between the convertor unit 22, the coil 14, and the ground
GND, by means of a frequency setting unit 28, so as to
define in the circuit an electric current | with pulses with
the set frequency FSET.

[0094] The method accordingto the invention provides
to modify the set frequency FSET of the pump 10 accord-
ing to the flow rate required on each occasion by the
specific application.

[0095] According to some embodiments, the method
according to the invention provides to independently vary
the amplitude and frequency of the electric current I cir-
culating in the coil 14.

[0096] According to some embodiments, to open and
close the circuit, the method provides to generate a
square wave signal with the set frequency FSET by
means of a controller 32, and to pilot a switch device 30
with the square wave signal.

[0097] In particular, the method provides to make the
switch device 30 pass selectively between an inactive
state, inwhich it behaves as an open circuit, and an active
state in which it behaves as a closed circuit, allowing the
electric current | to circulate, and vice versa.

[0098] According to other embodiments, the method
provides to use as a switch device 30 a MOSFET con-
nected with the source terminal S to the ground GND,
with the drain terminal D to the second terminal end 16b
of the coil 14 and with the gate terminal G to the controller
32, and to periodically modify, with frequency FSET, the
electric voltage applied between the gate terminal G and
source terminal S as a function of the square wave signal
generated by the controller 32.

[0099] Itis clear that modifications and/or additions of
parts can be made to the pump 10, the device 20 and
the control method thereof as described heretofore, with-
out departing from the field and scope of the present in-
vention.

[0100] Itis also clear that, although the present inven-
tion has been described with reference to some specific
examples, a person of skill in the art shall certainly be
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able to achieve many other equivalent forms of pump 10,
device 20 and control method, having the characteristics
as set forth in the claims and hence all coming within the
field of protection defined thereby.

Claims

1. Pump comprising fluid suction and delivery means,
and a coil (14) connectable to an electric power
source (18) configured to feed an alternate electric
voltage (VAC) at a defined frequency (F0), and con-
figured to move said suction and delivery means in
order to suck in and deliver said fluid as a function
of a pulsed electric current (1) circulating in said coil
(14), characterized in that said pump comprises a
control device (20) configured to regulate the flow
rate of said pump, said control device (20) compris-
ing a convertor unit (22), connected to a first terminal
end (16a) of the coil (14) configured to convert said
alternate electric voltage (VAC) into a substantially
continuous electric voltage (VDC), and a frequency
setting unit (28), connected to said coil (14) and con-
figured to feed, selectively and periodically, said con-
tinuous electric voltage (VDC) to said coil (14) with
adesired setfrequency (FSET), independent of said
defined network frequency (F0), so as to generate,
in said coil (14), said electric current (1) with a pulsed
development correlated to said set frequency
(FSET).

2. Pump asinclaim 1, characterized in that said con-
vertor unit (22) comprises a straightener (24) config-
ured to straighten said alternate electric voltage
(VAC) and to obtain an electric voltage with a devel-
opment that comprises only values greater than or
equal to zero, and a capacitor (26), connected in
parallel to said straightener (24), and having the
function of leveling the voltage at exit from said
straightener (24) in order to obtain said continuous
electric voltage (VDC).

3. Pump as in any claim hereinbefore, characterized
in that said frequency setting unit (28) comprises a
switch device (30), connected between a terminal
end (16b) of the coil (14) and a ground (GND), and
able to pass from a non-active state, in which it be-
haves as an open circuit, to an active state, in which
it behaves as a closed circuit, allowing said electric
current (1) to circulate, and vice versa, and a control-
ler (32), configured to generate a square wave sig-
nal, periodic with said set frequency (FSET), suitable
to pilot said switch device (30) in order to selectively
and periodically activate and de-activate it.

4. Pump as in claim 3, characterized in that said
switch device (30) is made with a MOSFET in which
the source terminal (S) is connected to the ground
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(GND), the drain terminal (D) is connected to said
coil (14) and the gate terminal (G) is connected to
said controller (32) and receives said square wave
signal.

Pump as in claim 4, characterized in that said fre-
quency setting unit (28) comprises at least one of
either a resistor (R1) connected in series between
said controller (32) and the gate terminal (G) of the
MOSFET (30) and a resistor (R2) connected in par-
allel to the MOSFET (30).

Pump as in any claim hereinbefore, characterized
in that said control device (20) comprises a diode
(34) connected in parallel to said coil (14) between
a first terminal end (16a) and a second terminal end
(16b) of the coil and configured to prevent the occur-
rence of voltage peaks between said terminal ends
(16a, 16b) of said coil (14) during the opening/closing
of said circuit.

Control method to regulate the flow rate of a pump
(10), wherein said pump comprises fluid suction and
delivery means to suck in and deliver a fluid between
an entrance aperture and a sending aperture, and a
coil (14) connectable to an electric power source (18)
configured to power an alternate electric voltage
(VAC) with a defined frequency (F0), and configured
to move said suction and delivery means in order to
suck in and deliver said fluid as a function of a pulsed
electric current (I) circulating in said coil (14), said
method being characterized in that it provides to
regulate the flow rate of said pump, modifying the
frequency of the impulses of said electric current (1),
wherein said method provides:

- to convert said alternate electric voltage (VAC)
into a substantially continuous electric voltage
(VDC) by means of a convertor unit (22) con-
nected between said electric power source (18)
and said coil (14);

- to selectively and periodically feed said contin-
uous electric voltage (VDC) to said coil (14) with
adesired set frequency (FSET), independent of
said defined network frequency (F0), so as to
generate, in said coil (14), said electric current
(I) with a pulsed development correlated to said
set frequency (FSET).

Method as in claim 7, characterized in that in order
to close and open said circuit periodically, it provides
to generate a square wave signal with said set fre-
quency (FSET) with a controller (32), and to pilot,
with said square wave signal, a switch device (30)
connected between said coil (14) and a ground
(GND), making it pass selectively and periodically
from a non-active state, in which said switch device
(30) behaves as an open circuit, to an active state,
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in which it behaves as a closed circuit, allowing said
electric current (l) to circulate, and vice versa.

Method as in claim 8, characterized in that it pro-
vides to use, as a switch device (30), a MOSFET
connected with a source terminal (S) to the ground
(GND), with a drain terminal (D) to said coil (14) and
with a gate terminal (G) to said controller (32), and
to periodically modify, with said frequency (FSET),
the electric voltage applied between said gate (G)
and source (S) terminals, as afunction of said square
wave signal generated by said controller (32).
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