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(54) MODULATING VALVE WITH REGULATION OF MINIMUM FLOW RATE

(57) A modulating valve, for example an on-off valve
(1) which can be inserted in a valve body (2) placed in
the interior of a hydraulic plant for heating a dwelling,
comprises a structure (7) which is hollow in the interior,
and has at least one intake opening (9) and one outlet
opening (8) for a fluid, at the outlet opening (8) there
being placed a throttle (30) which is associated with a
thrust unit (23) actuated longitudinally within said struc-
ture (7) by an actuator unit (21) which is connected to an
end of said structure (7), said throttle (30) being movable
together with said thrust unit (23) under the action of said
actuator (21), and being displaced within said outlet
opening (8) such as to regulate the flow of fluid through
said outlet opening (8). According to one embodiment,
the throttle (30) has a form which is at least partly conical,
and has a widened end (55) which, during closure, can
cooperate with said outlet opening (8) such as to close
it, in said end (55) there being provided at least one lon-
gitudinal perimeter surface opening (57) which can per-
mit the flow of a reduced quantity of fluid through said
outlet opening (8) further to a limited displacement of said
end (55) from said outlet opening.
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Description

[0001] The subject of the present invention is a mod-
ulating valve according to the preamble of the independ-
ent claim. This preamble can be read in EP3388721.
[0002] As is known, modulating valves, for example
on-off valves, are used in hydraulics in order to put into
communication an outlet duct and at least a first intake
duct for a fluid provided in a valve body which is connect-
ed to a hydraulic plant. The valve can be two-way, and
thus be an on-off valve, or it can be three-way (with two
intake ducts), and in this case it is a mixer valve.
[0003] With non-limiting reference to a plant for heating
a dwelling in which there flows a fluid which is used to
heat an environment and to heat domestic hot water, it
is known to use a two-way on-off valve in this plant in
order, according to the needs, to direct a (primary) fluid
heated by a source of heat towards known heating ele-
ments placed in the environment, and/or towards a heat
exchanger (for example with plates), in order to heat do-
mestic hot water.
[0004] In order to carry out its function, a conventional
on-off valve comprises a hollow structure with an opening
for intake of the heated fluid (for example water) and an
outlet opening for this fluid. These openings are placed
respectively at the intake duct and the outlet duct of the
valve body in which the on-off valve is placed. The valve
body can have another outlet opening in order to allow
it to be connected to another valve unit.
[0005] The valve comprises a throttle which can close
the outlet opening or open it in order to allow the fluid or
water which is heated (for example to a restricted tem-
perature) to reach the outlet duct of the valve body, and
to be used directly or indirectly in order to heat the water
of the heating plant of the environment, and/or to reach
an exchanger for the production of domestic hot water.
In the present text, the heating plant, or the plant for pro-
duction of domestic hot water, will be indicated as the
"primary user".
[0006] In an on-off valve of the aforementioned type,
there is the problem of obtaining opening of the outlet for
the water which is directed towards the heating plant (or
the heat exchanger), which opening guarantees a greatly
reduced and minimum flow rate, in order to maintain a
constant temperature in the environment, without in-
creasing the costs for the heating thereof (or in order to
maintain the domestic hot water at a minimum desired
temperature). At present, the minimum opening which
can be obtained with the known on-off valves always
comprises a flow rate of fluid, through the outlet directed
to the primary user, which is at least equal to approxi-
mately 100 litres per hour (for example 100-150 1/h),
which is in fact excessive for example for maintaining the
temperature of an environment constant and/or maintain-
ing a temperature of the domestic hot water at a desired
minimum value (for example 40°C).
[0007] The objective of the present invention is to pro-
vide a modulating valve of the aforementioned type which

permits a minimum calibrated flow of heated fluid with
flow rates which are far lower than the present minimum
flow rates of the present modulating valves, such as to
obtain constant temperature values of the fluid in the pri-
mary user, without excessive fluctuations of the flow rate
of fluid over a period of time, and without excessive costs
of use of the heating plant in which this valve is used.
[0008] Another objective is to provide a modulating
valve of the aforementioned type which is simple to op-
erate.
[0009] A further objective is to provide a modulating
valve of the aforementioned type which has restricted
dimensions, such as to be able to be inserted in valve
bodies which are already known without these bodies
needing to be modified.
[0010] Another objective is to provide a modulating
valve of the aforementioned type which has limited pro-
duction costs, and can be produced by means of the con-
ventional techniques used to obtain the known modulat-
ing valves.
[0011] These objectives and others are achieved by a
modulating valve according to the appended claims.
[0012] For better understanding of the present inven-
tion, purely by way of non-limiting example, the following
drawings are appended, in which:

figure 1 is a front view of a modulating valve and in
particular of an on-off valve according to the inven-
tion;
figure 2 is a view in partial cross-section and in per-
spective of the valve in figure 1;
figure 3 is a view in cross-section according to the
line 3-3 in figure 1;
figure 4 is a view in cross-section similar to that in
figure 3, but with the valve inserted inside a valve
body which is also in cross-section;
figure 5 is a view in perspective from above of a detail
of the valve in figure 1;
figure 6 is an exploded view in perspective of the
valve in figure 1;
figure 7 is a view in longitudinal cross-section of a
modulating valve, and in particular of a mixer valve
obtained according to the invention, said figure not
showing an actuator associated with this valve; and
figure 8 is a view in perspective from below of the
modulating valve in figure 1.

[0013] With reference to said figures, an on-off valve
which can be used in a heating circuit of a dwelling is
generally indicated as 1. This on-off valve is of the two-
way type, and makes it possible to transfer a fluid (gen-
erally water), heated for example by a burner (in a manner
which in itself is known), to a primary user defined by
heating elements distributed in said dwelling and/or by
domestic hot water.
[0014] The on-off valve can be inserted in a known
manner inside a valve body 2 with a duct 3 for intake of
the heated fluid, and an outlet duct 4 which can convey
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this fluid to the primary user; a further outlet duct 5, closed
by a stopper 100, can be used to connect the valve body
2 to another valve body.
[0015] Similarly, the on-off valve 1 comprises a struc-
ture 7 with an end outlet opening 8 and a lateral intake
opening 9.
[0016] More particularly, said structure 7 comprises a
cartridge 11 of the on-off valve 1 with a cylindrical portion
12 (which is in the form of a bowl and is open at both
opposite ends 12A, 12B), and an annular end portion 13
which is connected to the cylindrical portion 12 by arms
15. Between the arms there are present opposite win-
dows which define the lateral intake opening 9, whereas
the annular portion 13 limits the end outlet opening 8.
[0017] The cartridge of the valve 11 cooperates with
an end spacer 20 which is connected by means of screw-
ing to the cylindrical portion 12. This spacer 20 supports
in a known manner an actuator 21, for example a step-
by-step electric motor, which can permit the operation
and thus the use of the on-off valve 1. This motor is con-
nected to a conventional electrical control circuit, not rep-
resented, which controls the implementation thereof ac-
cording to the demand coming from outside the heating
circuit (for example, the demand for domestic hot water
by a user present in the aforementioned dwelling, or the
demand for hot water by a thermostat of the heating plant
of the dwelling itself).
[0018] The motor 21 acts on a thrust unit 23 which is
moveable axially, i.e. along a longitudinal axis W of the
structure 8. In particular, the unit 23 comprises a rod 26
which can cooperate directly with the actuator 21 (which
thrusts the rod along the axis W), said rod being coupled
to a rod-holder pin 28 which in turn supports by means
of one of its portions 28A a throttle 30 which is placed at
the end outlet opening 8, and can close or open up the
opening. Laterally in the portion 28A, the rod-holder pin
has at least one longitudinal hollow 280 (two opposite
ones in figure 8, obtained by milling) at the throttle, which
hollow, as will be described, in conditions of minimum
opening of the valve permits a calibrated minimum pas-
sage of water.
[0019] The unit 23 (comprising the rod 26 and the rod-
holder pin 28) is movable inside a body 33 in the form of
a bowl, on which there acts a return spring 34 which is
inserted inside the cylindrical portion in the form of a bowl
12, said return spring 34 being supported on an end
flange 33A of the body in the form of a bowl 33 and on
the end 12A of the cylindrical portion in the form of a bowl
12.
[0020] A further spring 36 is placed around the rod-
holder pin 28, which spring acts on the throttle 30. This
spring can press the throttle 30, which is not secured on
said pin 28, but is simply fitted on the portion 28A thereof
(with the possibility of axial displacement along it),
against a throttle disc 38 of the throttle 30, which is also
fitted on said pin 28. A ring nut 39 (for regulation) is se-
cured (screwed) on an end 40 of the pin 28, and blocks
the throttle 30 and the disc 38 (thrust by the spring 36

towards the ring nut) on said rod-holder pin 28. The fact
that the throttle 30 is not secured on the pin 28 permits
the regulation of the position of the rod 26 of the pin 28
inside the spacer 20. By this means, it is possible to reg-
ulate the course of the pin 28 thanks to the relative sliding
of the throttle 30 on this pin.
[0021] Conventional sealing rings are provided be-
tween the various elements of the valve: a sealing ring
43 is placed between the disc of the throttle 38 and the
pin 28, a sealing ring 44 is present between this disc and
the annular portion 13 of the structure 7, sealing rings 45
and 46 are placed between the throttle 30 and this an-
nular portion 13 and between the annular portion and the
valve body 2, sealing rings 48 and 49 are placed between
the rod 26 and the spacer 20, and a sealing ring 50 is
present between the spacer and the valve body 2.
[0022] The throttle 30 comprises a body 53 which, ac-
cording to a first embodiment of the invention, has a con-
ical form and extends along the axis W towards the cy-
lindrical portion 12 of the cartridge 11. This conical body
53 has a (widened) end part or end 55 which has its own
conicity, and can cooperate with the annular portion 13,
and in particular with the end outlet opening 8 of the on-
off valve. The end part or end 55 is in the form of a bowl,
and, on one of its lateral surfaces 56, has at least one
blind slot 57 which is longitudinal (i.e. substantially par-
allel to the axis W) and opens into the cavity 59, i.e. at
the end of the end part 55 of the actuator.
[0023] The body 53 also has arms 60 (which have cy-
lindrical development and are separated by spaces or
openings 610) projecting from its end 55, and a central
cylindrical part 61 fitted (so as to slide) on the rod-holder
pin 28 at each hollow 280 i.e. of the portion 28A. The
aforementioned spring 36 acts on this central part 61.
Inclined or flared openings 610 are provided between the
arms 60.
[0024] Thanks to the form of the throttle 30 and in par-
ticular of its (at least partly) conical end, the form of the
rod-holder pin 28 (and its hollows 280), as well as be-
cause of the presence of the inclined openings 600, a
minimum axial displacement of the throttle 30 (thrust by
the thrust unit 23) gives rise to the possibility of having a
reduced flow of fluid, the flow rate of which can be reg-
ulated at the outlet of the outlet opening 8.
[0025] In fact, in conditions in which the valve is closed,
the throttle 30 intercepts and closes the outlet opening
8. Its end 55 is supported with its entire lateral surface
on the wall of the opening 8, and each slot 57 is closed
by this wall of the opening 8, and does not communicate
with the interior of the cartridge 11, which is connected
in a non-closed manner to the intake opening 9. The heat-
ed (or heatable) fluid is thus present in the cartridge 11.
In addition, the water which is present in the hollows 280
(obtained from the interior of the cartridge 11) can not
exit from the opening 8 because of the presence of the
sealing ring 44, which closes all passages between the
throttle 30, the annular end portion 13, and the disc of
the throttle 38.
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[0026] When it is necessary to maintain a minimum
flow rate passing through the outlet opening 8, the actu-
ator 21 is activated in a manner which in itself is known,
and moves the thrust unit 23 towards the outlet opening
8. This unit thrusts the throttle 30 so as to be positioned
such that the sealing ring 44 is detached from the annular
portion 13, and the water which is present in the hollows
280 can pass through the space thus created, in a cali-
brated manner. This water also passes through a mini-
mum opening of each slot 57 which moves away from
the opening 8, and is no longer closed by the wall thereof.
Continuing with the thrust, the throttle 30 moves even
further away with its end part 55 from the opening 8, and
each slot 57 is opened up increasingly for the passage
of the water obtained from the hollows 280.
[0027] Continuing with the thrust, at a certain point the
openings 600 open up (which reach the free edge of the
opening 8), and the water can pass with a greater flow
rate also through these openings. Finally, the openings
610 between the arms 60 become completely open, and
the water can flow freely between them with the maximum
possible flow rate. Thus, at the start of the displacement
of the throttle 30, thanks to the conicity of the end part or
end 55 of the body 53 of the throttle 30 itself, since the
sealing ring 45 can act on said part 55, the fluid from the
interior of the cartridge 11 passes only through the hol-
lows 280, and reaches each slot 57. When, as a result
of greater flow rates, this part moves even further to the
exterior of the opening 8, the sealing ring 45 no longer
seals, and the water passes freely. In order to have a
minimum calibrated flow rate, it is therefore important for
this ring to work in the initial phase of opening, forcing
the water to pass through the hollows 280, which, in com-
bination with the slot 57 and as a result of their form,
guarantee said minimum flow rate.
[0028] This therefore provides significant minimum
calibration of the flow rate of water at the outlet. It should
be noted that "minimum flow rate" indicates a flow rate
of between 5 and 20 1/h, preferably between 8 and 15
1/h, and advantageously approximately 10 1/h. It will be
appreciated that the value of this flow rate also depends
on the dimensions of each slot 57, on the number of slots,
on the geometry of the hollows 280 of the rod-holder 28,
and on the conicity of the end 55 of the throttle.
[0029] The actuator 21 guarantees a small displace-
ment (including of hundredths of a millimetre) of the throt-
tle 30 in the opening 8: in the case in which this actuator
is a step-by-step motor, this movement can be ensured.
[0030] In figure 7, where parts corresponding to those
already described in figures 1-6 and 8 are indicated with
the same numerical references, a modulating valve of
the mixer type is shown.
[0031] This valve comprises a valve body 2 with the
intake duct 3, an outlet duct 4, and a second intake duct
500. The primary fluid of water (heated by a burner or a
similar heating unit) enters the body 2 through the (first)
intake duct 3, and, through the second intake duct 500,
it penetrates into the body 2 of return water obtained from

the plant for heating the environment.
[0032] The valve 1, which in this case operates as an
on-off valve, is placed in the body 2. This valve comprises
all the characteristics of the valve in figures 1-7, and its
annular portion 13 is placed at a passage 320 provided
in the body 2, between the openings 3 and 4 and 500.
[0033] Unlike the valve in the other figures, the valve
in figure 7 has a unit 321 in the place of the ring at 39 in
the other figures. This unit can be positioned on an open-
ing 323 in order to close the opening, said opening being
placed at the intake of a chamber 325 of the valve body
2, to which there are connected the outlet 4 and the sec-
ond intake 500. When it is positioned on this opening
323, the unit 321 prevents the free flow of the water ob-
tained from the heating plant through the second intake
duct 500, said return flow thus being directly circulated
towards the burner.
[0034] According to a variant, the throttle is cylindrical,
but the outlet opening is conical. By this means, a mini-
mum displacement of the throttle therein can make it pos-
sible to open up each slot 57 on the exterior of the outlet
opening, and guarantee the passage of fluid through the
opening, as described above.
[0035] The actuator can be any drive means which can
guarantee controlled movement of the thrust unit.
[0036] Various embodiments of the invention have
been described and cited. Still others can be obtained
by persons skilled in the art on the basis of the description
provided, which embodiments come within the scope of
the present invention as defined by the following claims.

Claims

1. Modulating valve (1) which can be inserted in a valve
body (2) placed inside a hydraulic circuit of a plant
for heating a dwelling, said modulating valve (1) com-
prising a structure (7) which is hollow in the interior,
and has an intake opening (9) and an outlet opening
(8) for a heated fluid, at the outlet opening (8) there
being provided a throttle (30) which is functionally
associated with a thrust unit (23) and is fitted on a
portion (28A) of said thrust unit (23), the thrust unit
being actuated along a longitudinal axis (W) of the
structure (7) by an actuator unit (21) which is con-
nected to an end of said structure (7), said throttle
(30) being movable together with said thrust unit (23)
under the action of said actuator unit (21) and being
displaced within said outlet opening (8) such as to
regulate the flow of fluid through said outlet opening,
characterised in that at least one longitudinal hol-
low (280) is present between said portion (28A) of
said thrust unit (23) and the throttle (30), said hollow
being provided in said portion (28A), and the heated
fluid can pass through the hollow, said throttle (30)
having an end part (55) which can cooperate with a
wall of said outlet opening (8), at least one blind slot
(57) being provided in a lateral surface (56) of said
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end part (55) of the throttle (30), said slot being
placed longitudinally in said surface (56), and open-
ing at the end of said throttle (30), one out of said
end part (55) of the throttle (30) and said wall of the
outlet opening (8) having a conical configuration.

2. Modulating valve according to claim 1, character-
ised in that the throttle (30) has a body (53) with a
conical form, the end part (55) thereof being conical
and tapering towards the interior of the structure (7)
of the modulating valve.

3. Modulating valve according to claim 1, character-
ised in that the throttle (30) is released from the
thrust unit (23) and can slide relatively, during the
regulation phase, longitudinally on the portion (28A)
thereof on which the throttle is fitted.

4. Modulating valve according to claim 2, character-
ised in that said body (53) of the throttle (30) has
arms (60) which project from the end part (55) to-
wards the interior (7) of the on-off valve (1), flared
openings (600) being provided at said arms on this
end part (55), said body (53) having a central part
(61) fitted on the portion (28A) of said thrust unit (23),
each longitudinal hollow (280) of this unit being pro-
vided between said central part and said thrust unit.

5. Modulating valve according to claim 4, character-
ised in that said central part (61) is cylindrical.

6. Modulating valve according to claim 1, character-
ised in that said actuator unit is a step-by-step mo-
tor.

7. Modulating valve according to claim 1, character-
ised in that it permits minimum flow rates of fluid
passing through the outlet opening (8) of between 5
and 20 1/h, preferably between 8 and 15 1/h, and
advantageously approximately 10 1/h.

8. Modulating valve according to claim 1, character-
ised in that it is alternatively a mixer valve or an off
valve.
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