w0 20207201844 A1 |0 0000 KO Y0 0 0 0 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

World Intellectual Propert J
(o wer Orgmiation 2 0 OO0 OO 0 0 O O

International Bureau % (10) International Publication Number

WO 2020/201844 Al

(43) International Publication Date
08 October 2020 (08.10.2020) WIRPOIPCT

(51) International Patent Classification: (74) Agent: BIESSE S.R.L.; Via Corfu', 71, 25124 Brescia (IT).
?;gi';gz 888283 FI6K 11707 (2006.01) (81) Designated States (unless otherwise indicated, for every

' kind of national protection available). AE, AG, AL, AM,

(21) International Application Number: AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
PCT/1B2020/051238 CA, CH, CL, CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,

(22) International Filing Dates DZ, EC. EE. EG, ES, FL GB, GD, GE. GH. GM, GT, [IN,

14 February 2020 (14.02.2020) HR. HU, ID, IL, IN, IR, IS, JO, JP. KE, KG, KI, KN, KP.

KR.KW,KZ LA, LC,LK,LR, LS. LU, LY. MA, MD, ME,

(25) Filing Language: Ttalian MG, MK, MN, MW, MX, MY, MZ. NA, NG, NI NO, NZ.

o , OM. PA. PE, PG, PIL PL, PT, QA, RO, RS, RU, RW. SA.

(26) Publication Language: English SC. SD. SE. SG. SK. SL. ST. sg, SY. TH, TJ, TM, TN, TR,
(30) Priority Data: TT. TZ. UA, UG, US. UZ. VC. VN, WS, ZA. ZM, ZW.

102019000004781 29 March 2019 (29.03.2019) T (84) Designated States (unless otherwise indicated, for every

(72) Inventor; and kind of regional protection available). ARIPO (BW, GH,
(71) Applicant: BOZZOLAN, Mauro [IT/IT]; Via Stazione, 2, GM, KE, LR, LS, MW, MZ, NA, RW, 8D, SL, ST, SZ, TZ,
39052 Caldaro Sulla Strada Del Vino (BZ) (IT). UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,

TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

(54) Title: DIVERTER VALVE FOR FLUIDS

FIG. 200

(57) Abstract: A diverter valve (1) for fluid circulation circuits, comprising a valve body (2) provided with ports (3) for the passage
of the fluid, a pin (6) slidingly mounted inside said body and at least one shutter (7) combined with said pin so that to be able to slide
with respect to it and in turn comprising a deformable element (10), is described. A first and a second end potrtion (4, 5) of the valve
body are combined with a first and a second fixed element (11, 12) arranged so that the first fixed element (11) causes the compression
of the deformable element (10) following the sliding of the pin in a first direction (D1), making it expand radially such as to define a
fluid seal with the valve body in a first position, and the second fixed element (12) causes the compression of the deformable element
(10) following the sliding of the pin in a second direction (D2), making it expand radially such as to define a fluid seal with the valve
body in a second position.

[Continued on next page]



WO 20207201844 AT {1100} 000000000 0 0

EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK, SM,
TR). OAPI (BF, BJ, CF, CG, CL CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:

—  with international search report (Art. 21(3))

— in black and white; the international application as filed
contained color or greyscale and is available for download
Jrom PATENTSCOPE



10

15

20

25

WO 2020/201844 PCT/1IB2020/051238

DIVERTER VALVE FOR FLUIDS

* %k %

DESCRIPTION

Field of the invention

The present invention generally concerns the sector of
multi-way valves for fluids, and in particular, the wvalves
of the piston type for the distribution of fluids.
State of the art

The hydraulic and aeraulic circuits usually provide for
the use of shut-off wvalves to manage the flow of a fluid.
Such valves comprise at least two ports for the inflow and/or
outflow of the fluid. For example, the water treatment
systems are normally provided with multi-way valves to block
the flow of water or to channel it towards a desired outlet
of the system from time to time. Pneumatic valves comprising
a substantially tubular valve body having two or more ports,
preferably at least three, and a control element in the shape
of a stem bearing at least one shutter movable so that to
slide inside the body itself, are known in this sector. The
shutter normally consists of a disc having two circular
surfaces or anyhow complementary to the inner shape of the
tube, each of which is combined with a gasket. Such shutter
is moved by the pin so that to be displaced inside the
tubular body between at least two positions, in each of which

it is pushed against a respective abutment portion obtained
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inside the tube itself, so that to prevent the flow of fluid
at least in one part of the tubular body, thanks to the seal
that is formed between the gasket and the abutment portion.
Thus, depending on the position of the shutter, it will be
possible to isolate the inlet port from the outlet ports, or
to fluidically connect at least one inlet port with at least
one outlet port according to need. The stem is normally moved
automatically by an actuator of the pneumatic type. Valves
of such structure can also be used for aeraulic systems in
which an aeriform fluid runs.

However, this configuration has some disadvantages.
Firstly, the tubular body must have at least an abutment
portion consisting of a narrowing of the inner circumference
of at least one length of the tubular body itself. Such
narrowing implies additional costs for the production of the
tubular body, which ends up having lengths with different
sections and thus an irregular inner surface, especially in
the event of wvalves having wvarious ports, such as b-way
valves, which are particularly used in various types of
hydraulic systems to carry out, for example, the cleaning of
filters for the water treatments. Moreover, each narrowing
of the tubular body necessarily involves load losses, thus
reducing the flow rate of the fluid.

In addition, the gaskets are combined with the surfaces

of the shutter in a way such as not to be able to be detached
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and are thus difficult to replace when worn. Finally, the
pneumatic actuation 1s complex and also has complexities
during the installation step of the wvalve, due to the
presence of additional components to allow its operation.

The documents US2735439, US1781224 and US317438 concern
valves comprising a shutter having a fixed portion and a
movable portion, in-between which a gasket is arranged and
which is deformed by crushing when, following a movement of
the shutter in a direction, the movable portion moves closer
to the fixed portion. However, such solution i1is only
applicable to wvalves of a different type with respect to
those object of the present invention since, due to how they
are structured, the compression can occur following the
movement in only one direction and at only one point of the
valve.
Objects and Summary of the invention

Object of the present invention is to overcome the
drawbacks of the known art, by providing a diverter valve
having a body with a substantially uniform inner section,
i.e. devoid of abutment elements inside 1it, to ensure the
fluid seal between the shutter and the body itself, thus
allowing to fluidically connect different ports of the same
valve from time to time.

A further object is to provide a diverter valve that

allows a constant flow rate of the fluid.
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A further object is to propose a diverter wvalve having
a particularly linear valve body and which can be produced
by molding.

Yet a further object is to provide a diverter wvalve
structured so that to facilitate the dismantling and
maintenance steps.

Yet a further object is to propose a diverter wvalve
that can be automatically operated, with a simplified
actuation.

The present invention thus concerns a diverter valve
for c¢ircuits inside which a 1liquid or aeriform fluid
circulates according to claim 1.

In particular, the valve comprises a pin bearing at
least one shutter and slidingly mounted inside the wvalve
body itself. The shutter is in turn slidingly mounted with
respect to the pin and comprises an element deformable by
crushing and susceptible to radial expansion, when at least
one of the shutters is pressed against one or the other of
the two fixed elements inside the wvalve body. When crushed
and, thus, radially expanded, the deformable element comes
into contact with a section of the inner surface of the valve
body, thus creating a mechanical fluidic seal therewith, so
that to channel the fluid in a desired portion of the valve
from time to time.

Thus, advantageously, the use of a deformable element,
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in the form of a radially expandable gasket, allows to create
a seal with the wvalve body without requiring any abutment
element inside the valve body. In fact, the valve body does
not have to have narrowings in the desired positions, since
the gasket itself 1is expanded at the desired portions by
mechanical compression caused by the respective fixed
element against which it is pressed.

Preferably, each shutter comprises or is combined with
two supporting elements, which are also slidingly combined
with the pin and in-between which the deformable element is
arranged and which, when they are moved closer to one another
by the fixed element and by the thrust or traction exerted
on the pin, favor the compression of the deformable element
of each shutter, so that to ensure the proper seal.

Thus, each shutter can be moved between two different
positions, 1in each of which the deformable element 1is
deformed to stop the flow of fluid or to connect different
ports of the wvalve, depending on the position taken. Thus,
during the displacements of the pin, the deformable element
is instead in a resting condition, in which its size becomes
less than the inner size of the wvalve body so that to be
able to slide inside 1it.

Thus, advantageously, the wvalve body is structurally
very simple, since there are no narrowings inside it and is

thus very simple to produce, for example by molding. In
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addition, and advantageously, it does not have any narrowing
that can reduce the flow rate.

Advantageously, the pin has a first and a second
abutment portion, each intended to come into contact with,
or closer to, a respective supporting element of the
respective shutter, so that to keep it in a predetermined
position with respect to the pin itself. This way, following
the movement of the pin in a direction, one of the two
supporting elements abuts against the first or the second
fixed element; the further movement of the pin in the same
direction also causes the movement of the abutment portions
and, thus, one of them starts to press against the respective
supporting element, pushing it towards the other supporting
element which is instead restrained by the fixed element,
thus causing a deformation and, specifically, a radial
expansion of the deformable element of the shutter.

Preferably, the pin has at least one intermediate part
having a first cross-section sized to be inserted in a pass-
through hole obtained in each shutter and two extensions on
opposite sides of the intermediate part, each having at least
one portion with a cross-section of greater size than that
of the pass-through hole. Whenever there is more than one
shutter, at least one spacing element, also having a greater
section than that of said hole and intended to keep the

shutters at a predetermined distance from one another, is
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preferably combined with the intermediate part of the pin.
More preferably, at least one end part and even more
preferably both the extensions of the pin are removably
combined with the intermediate part, for example by screwing,
to allow to easily and gquickly combine each shutter with the
pin. This facilitates both the initial assembling step and
the subsequent steps, whenever parts of the shutter need to
be replaced.

Preferably, both the deformable element and the
supporting elements have an outer profile complementary to
that of the wvalve body, but of slightly smaller size.
Preferably, they have a circular profile and even more
preferably the supporting elements are in the form of discs,
while the deformable element can also be in the form of a
disc, or can have an annular shape and can only be combined
with a peripheral part of the supporting elements.

Advantageously, a first and a second end portion can be
removably combined with the valve body, so that to be removed
according to need to be able to carry out maintenance and/or
cleaning operations of the valve. In turn, the first and the
second fixed elements can be an integral part of the first
and of the second end portions, or separate elements combined
therewith in a fixed and removable way, otherwise or in
addition they can also be combined with the extensions of

the pin, so that, following the sliding of the pin in a first
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or a second direction opposite from one another, one of them
alternately abuts and stops against one of the end portions
of the valve, to restrain the respective supporting element
and to cause the compression of the deformable element.
Preferably, automatic driving means of the electric
type, which can be operated manually or automatically, are
combined with the valve. Such means can comprise a driving
actuator. The use of electric driving means further
simplifies the structure of the wvalve, since it eliminates
the need to provide it with or to connect it to a compressor,
which is required in case of pneumatic wvalves.
Advantageously, whenever the valve is of the 2-way type,
a single shutter, having the task of allowing or blocking
the flow of the fluid between an inlet port and an outlet
port, is combined with the pin; if the valve is of the three-
way type, a single shutter which, depending on the position,
can channel the flow of the fluid between a first port and
one of two different second ports, can be combined with the
pin; whenever the valve i1s of the 5-way type, two shutters
can be combined with the pin so that, when in a first
position, they can fluidically connect an inlet port with an
outlet port, thus forcing the ©passing through two
intermediate ports, whereas, when in a second position, they
can fluidically connect an inlet port with a different outlet

port, thus forcing the passing of the fluid through two
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intermediate ports and reversing the crossing direction of
such intermediate ports.
List of the figures

Further characteristics and advantages of the invention
will be better highlighted by the review of the following
detailed description of a preferred, but not exclusive,
embodiment illustrated by way of example and without
limitations, with the aid of the accompanying drawings, in
which:

- figure 1 is a perspective view of an embodiment of a
diverter valve according to the present invention;

- figures 2a, 2b and 2c¢ each show a section of the valve
of figure 1 in a resting condition and in two different
working conditions;

- figures 3a, 3b and 3c show a partial section of some
inner components of the wvalve of figure 1, respectively in
the resting condition and in the two working conditions of
figures 2a, 2b and 2c;

- figures 4a and 4b each show a section of a different
embodiment of the valve according to the invention, in two
different working conditions;

- figures 5a, 5b and 5c each show a section of a further
embodiment of the wvalve according to the invention, in a
resting condition and in two different working conditions;

- figures 6a, 6b and 6c show a partial section of some
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inner components of the wvalve of figures 5a, 5b and bc,
respectively in the resting condition and in the two working
conditions; and

- figures 7a, 7b and 7c show a section of some of the
inner components of the valve shown in figure 3a.

Detailed description of the invention

Figure 1 shows a diverter valve 1 according to the
present invention, for hydraulic o aeraulic circuits, in
which a fluid, which can be liquid or aeriform, circulates.

The valve comprises a hollow, preferably substantially
tubular, valve body 2 having at least two ports 3 for the
inflow and/or outflow of fluid into/from the valve.
Preferably, the valve can be a 2-way valve, as shown i1in
figures 4a and 4b, or a 3-way valve, as shown in figures ba,
5b, 5c¢, 6a, 6b, and 6c, or a b-way valve, as shown in figures
1, 2a, 2b, 2c, 3a, 3b and 3c. The body can be made of a
plastic material, stainless steel, or any other material and
extends between a first end portion 4 and a second end
portion 5.

The valve further comprises a pin 6 provided with one
or more shutters 7. The pin i1s combined with the valve body
so that to slide inside it, alternately in a first direction
D1 and in a second direction D2 opposite the first direction.

Fach shutter has a shape complementary to the inner

section of the body and is sized to be able to slide inside

-10 -
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it. In case of a wvalve body with a circular section, each
shutter is in the form of a disc having a diameter slightly
smaller than that of the inner circumference of the tube, so
that to be able to slide inside 1t, when 1in a resting
position, as shown in figures 2a, 3a, 5a and oa.

According to the invention, each shutter is combined
with the pin so that to be able to slide with respect to it
and can comprise or be combined with a first supporting
element 8 and a second supporting element 9 between which a
deformable element 10, of the type able to radially expand
when subjected to pressure, such as a gasket sealing by
crushing, is arranged. The first and the second supporting
elements are slidingly mounted on the pin so that to be
movable one with respect to the other such as to be able to
move closer or away from one another. In case of a shutter
with a circular section, it comprises a circular gasket,
preferably in the form of a disc, arranged between two
supporting elements, also in the form of discs made of a
rigid material. Advantageously, and as shown in figure 7a,
each shutter 7 has a pass-through hole 7', preferably in a
central position thereof, in which the pin is inserted.
Preferably, the deformable element is a small centrally-
perforated disc or a ring made of silicone or synthetic
rubber, such as rubber of the EPDM type.

The pin comprises an intermediate part 6’ having a first

-11 -
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cross—-section, sized to be able to be inserted in said pass-
through hole 7/, and a first and second extension 6”7 and
6’7", each extending from a respective end of the intermediate
part, as shown in particular in figure 7b.

Fach shutter is combined with the intermediate part 6’
of the pin and is kept in a predefined position by a first
abutment portion 6b and a second abutment portion 6c¢ of the
first and the second extension of the pin and by at least
one possible spacing element 6a, whenever there is more than
one shutter, each to be combined with the intermediate part
such as to be arranged between a respective couple of
shutters, as shown in detail in figure 7a. At least the first
and the second abutment elements, but preferably the entire
first and the entire second extensions of the pin, have a
second cross—-section sized so that to not allow the insertion
of the shutter in said pass-through hole 7. At least the
ends, but preferably the entire spacing element, has a third
cross-section also sized so that to not allow the insertion
of the shutter in said pass-through hole 7'. Preferably, the
second and the third cross-sections are equal.

Advantageously, the first and the second extension of
the pin are separate elements, preferably removably combined
with the intermediate part, for example by screwing.

A first fixed element 11 and a second fixed element 12

are respectively combined with the first and the second end

12 -
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portions 4, 5 of the tubular body. The two fixed elements
are hollow so that to each accommodate a respective first or
second extension of the pin and to allow it to slide inside
it.

This way, when the pin is moved in the first direction
D1, following the displacement, the first supporting element
8 comes into contact with the first fixed element 11 and the
shutter is pressed against it. Since the pin can slide with
respect to the shutter, a further displacement thereof in
the direction D1 also causes a displacement of the second
end extension and, with it, of the second abutment portion,
which is pressed against the second supporting element 9 of
the shutter, so that to move it closer to the first
supporting element 8, thus causing the compression and the
consequent radial expansion of the deformable element, which
emerges with respect to the surfaces of the supporting
elements, as shown 1in figures 2b, 3b, b5b and ©b, thus
pressing on the inner surface of the valve body to ensure a
mechanical seal against the hydraulic force of the fluid and
to force it to follow the desired direction, as shown in
figures 2b and b5b.

Vice-versa, when the pin is moved in the direction D2,
following the displacement, the second supporting element 9
comes into contact with the second fixed element 12 and the

shutter is pressed against it. Since the pin can slide with

13-
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respect to the shutter, a further displacement thereof in
the direction D2 also causes a displacement of the first
extension and, with it, of the first abutment portion, which
is pressed against the first supporting element 8 of the
shutter, thus moving it closer to the second abutment element
and causing the radial expansion of the deformable element,
which emerges at least partially with respect to the surfaces
of the supporting elements, as shown in figures 2c¢, 3¢, 5c
and 6c, and presses on the inner surface of the valve body
to ensure a mechanical seal against the hydraulic force of
the fluid to force it to follow the desired direction, as
shown in figures 2c and bc.

In case of the 2-way valve which is shown in figures 4a
and 4b, when the pin is moved in a direction, following the
displacement, the first supporting element 8 comes into
contact with the first fixed element, or anvhow with the
first end portion 4 of the valve body, so that to fluidically
connect the two ports of the valve to one another and to
allow the fluid to run inside the valve, as shown in figure
4a; vice-versa, when the pin is moved in the opposite
direction, following the displacement, the second supporting
element 9 comes into contact with the second fixed element
12 and, thanks to the thrust exerted by the first abutment
portion 6b, the first supporting element 8 is moved closer

to the second supporting and compresses the deformable

-14 -
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element 10, which emerges with respect to the surfaces of
the outer portions and presses on the inner surface of the
valve body so that to ensure a mechanical seal against the
thrust of the fluid, so that to isclate the two ports from
one another and to prevent the passing of the fluid in the
valve, as shown in figure 4b.

Advantageously, the first and the second end portions
of the valve are elements separate from the valve body and
are removably combined therewith, for example by screwing.
For this, each end portion has first hooking means 13, such
as a thread, and the wvalve body has corresponding second
hooking means 14, such as a thread, intended to couple with
the first hooking means. The first and the second fixed
elements can be an integral part of the respective first and
second end portions, or separate elements combined therewith
in a fixed but preferably removable way, by means of
respective hooks 15 so that to be able to combine fixed
elements of different sizes depending on the type and size
of the valve itself.

This configuration allows to have a valve body with an
almost continuous 1inner surface except for the openings
corresponding to the ports and this advantageously allows to
obtain the valve body by molding.

A driving actuator 16 is combined with the valve - shown

in figures ba, 5b and bc. The actuator can be operated

-15 -
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manually, for example by means of a switch, or automatically,
for example by means of a pressure switch. Preferably and
thanks to its configuration, the valve can be combined with
an actuator of the electric type, thus significantly
simplifying 1t with respect to the known valves, which must
be driven by pneumatic actuators. The driving actuator is
combined with the pin 6 and, specifically, with the first or
the second extension 67, 67’/ to cause its movement in the
direction D1 or in the direction D2 as needed. The particular
structure of the wvalve allows the use of an electric
actuator, with respect to the valves of the known art which
require a pneumatic actuator, since the deformable element
also acts as a damper to compensate possible imprecisions of
the actuator during the travel of the piston. Thanks to the
particular configuration of the wvalve, 1t is possible to
cause the expansion of the deformable element 1in two
different directions and positions of the actuator with
respect to the valve body by using a single actuator, both
when the shutter is pulled against the first fixed element
and when it is pushed against the second fixed element; in
addition, it 1is also possible to cause the almost
instantaneous expansion of each of the deformable elements
of at least two shutters in different positions, so that to
be able to also drive, always with a single actuator, a 5-

way valve.

-16 -



10

15

20

25

WO 2020/201844 PCT/1IB2020/051238

In specific, figures 1, 2a, 2b and 2c¢ show a b-way
valve, thus provided with five ports 3 that can alternatively
be inlet or outlet ports of the fluid, depending on the type
and method of use of the valve itself in the circuit with
which it is combined. As shown, the b-way wvalve comprises
two shutters 7 borne by the same pin 6 and movable in the
valve body so that to fluidically connect different couples
of ports of the valve, as needed, so that to vary the flows
of the fluid. In specific, by moving the shutters, it is
possible to deviate the fluid coming in through an inlet
port alternatively towards two different outlet ports, as
denoted by the arrows of figures 2b and 2c¢, by moving the
shutters kept in a resting condition shown in figure 2a, in
which the deformable element of each shutter is not expanded
and thus stays detached from the inner wall of the valve
body, such as not to generate frictions, which would hinder
the movement of the shutters and which would cause undesired
wearing of the deformable elements.

In particular, such a type of valve is widely used in
the hydraulic systems in which it is necessary to carry out
cleaning operations of the water treatment filters. 1In
specific, a first working condition of the valve for the
recirculation of the liquid from and to the tank containing
the liquid, such as a pool or the 1like, is shown in figure

2b. In such condition, the water coming out of the tank is

-17 -
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channeled through a filter and then sent back in the tank.
Figure 2c¢ shows the valve in a second working condition, in
which the displacement of the shutters determines a variation
of the flow of the fluid. In such condition it is possible,
for example, to carry out the counter-washing of the filter,
by forcing the water to cross the filter in the direction
opposite the filtering one, so that to allow the removal of
the particles captured previously; the water 1s then
channeled towards an outlet different from the previous one
to be released, without entering the tank.

Correspondingly, the shutters in the resting condition
corresponding to the movement steps are shown in figure 3a,
while figures 3b and 3¢ show the shutters when they are in
the working positions of figures 2b and 2c¢. As shown in
figures 2a and 3a, the deformable elements 10 of both the
shutters are in a resting condition, in which they stay
inside the first and the second supporting elements, thus
allowing the shutter itself to slide in the valve body. Vice-
versa, when in the working conditions shown in figures 2b,
2c, 3b and 3¢, the displacement of the shutters, together
with the first or the second fixed element 11, 12, causes
the first and the second supporting elements 8, 9 of each
shutter to move closer to one another and the consequent
crushing of the respective deformable element 10, so that at

least its peripheral portion 10’ emerges from the respective

-18 -
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first and second supporting elements, thus coming into
contact and establishing a fluid seal with the inner surface
of the valve body.

Instead, figures 4a and 4b show a two-way valve. 1In
this case, a single shutter, movable between a first position
shown in figure 4a, 1in which it establishes a fluidic
connection between the two ports, and a second position shown
in figure 4b, in which the shutter is pushed against the
second fixed element 12 to cause the compression of the
deformable element and to thus isolate the inlet port from
the outlet one, is combined with the pin.

Finally, figures 5a, 5b, b5c, 6a, 6b and 6c show a 3-way
valve. Also in this case, there is a single shutter for
fluidically connecting an inlet with a different outlet from
time to time. In specific, when the shutter 7 is pulled or
pushed against the first fixed element 11, the peripheral
portion 10’ of the deformable portion emerges from the
supporting elements 8, 9 and defines a fluid seal with the
valve body to isolate a port with respect to the other two,
as shown in figures b5b and 6b, while when the shutter 7 is
moved 1in the opposite direction, so that to be pressed
against the second fixed element 12, the deformable element
10 defines a fluid seal 1in a different position, thus
allowing the passing of the fluid between two different ports

and preventing the passing in the third, as shown by the

-19-
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arrows of figure 5b.

For assembling the valve, it is sufficient to prearrange
a valve body having two or more ports; to combine the first
or the second end portion, with which the respective first
or second fixed element has in turn to be combined, with the
valve body; to arrange the pin provided with the first or
the second abutment portion inside the valve body, with the
pin slidingly mounted inside the wvalve body; to slidingly
combine at least one shutter provided with a deformable
element, with the pin; to combine the second or the first
abutment portion with the pin; to combine the second or the
first fixed element with the respective second or first end
portion; to combine the second or the first end portion with
the valve body; and to combine the driving actuator with the
pin for its movement.

Whenever the valve comprises at least two shutters, the
step of interposing a respective spacing element between
each couple of shutters is necessary, so that to keep the
shutters at a predetermined distance, depending on the
distance and the arrangement of the ports of the valve.

Advantageously, the maintenance operations are also
simplified; 1in fact, to replace the deformable element, it
is sufficient to separate the first or the second end element
from the valve body, to slip off the pin with the respective

shutters and to move the supporting elements away from each
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other in order to remove the deformable element and to
replace it.

Reference was made to the 2-, 3- and 5-way valves, i1in
specific configurations, in the description since they are
the most widely used ones, but this does not exclude the
fact that the same inventive concept can be applied to valves
with a different number of ports and with different types of

use.
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CLATMS

1. A diverter valve (1) for fluid circulation circuits,
comprising a valve body (2) having two or more ports (3) for
the fluid inflow and/or outflow, a pin (6) slidingly mounted
inside said body and one or more shutters (7) each combined
with said pin and comprising a deformable element (10),
characterized in that a first and a second fixed element
(11, 12) are combined with a first and a second end portion
(4, 5) of the wvalve body, in that each of said one or more
shutters is combined with said pin so that to be able to
slide with respect to it and in that said first fixed element
(11) interacts with one of said one or more shutters, causing
the compression of the deformable element (10) of each of
sald one or more shutters, following the sliding of the pin
in a first direction (D1), making it expand radially such as
to define a fluid seal with the wvalve body 1in a first
position, and following the sliding of the pin in a second
direction (D2), opposite said first direction, said second
fixed element (12) interacts with one of said one or more
shutters, causing the compression of the deformable element
(10) of each of said one or more shutters, making it expand
radially such as to define a fluid seal with the valve body
in a second position.

2. Valve according to claim 1, wherein said first and

second fixed elements (11, 12) are at least partially hollow
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for slidingly accommodating a respective portion of the pin,
wherein each of said one or more shutters comprises a first
and a second supporting element (8, 9) movable with respect
to one another, wherein the deformable element (10) 1is
arranged between said first and said second supporting
elements and wherein,

following the sliding of the pin in the first direction
(D1), the first supporting element (8) of one of said one or
more shutters is pressed against the first fixing element
(11) and the second supporting element (9) of each of said
one or more shutters is moved closer to the first supporting
element (8) of the respective shutter, thus causing the
compression of the deformable element (10), such as to make
at least one peripheral portion (10') emerge therefrom with
respect to said first and second supporting elements, such
as to define a fluid seal with the valve body; and,

following the sliding of the pin in the second direction
(D2), the second supporting element (9) of one of said one
or more shutters is pressed against the second fixed element
(12) and the first supporting element (8) of each of said
one or more shutters is moved closer to the second supporting
element (9) of the respective shutter, thus causing the
compression of the deformable element (10), such as to make
at least one peripheral portion (10') emerge therefrom with

respect to said first and second supporting elements, such
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as to define a fluid seal with the valve body.

3. Valve according to claim 1 or 2, wherein each shutter
comprises a pass—-through hole (7') for the insertion and
sliding of the pin,

wherein each shutter is kept in a predefined position
by means of a first abutment portion (6b) and a second
abutment portion (6¢c) of the pin,

wherein the first and the second abutment elements are
sized so that not to be able to be inserted in said pass-
through hole (7') of the shutter and

wherein, following the sliding of the pin in the first
direction (Dl1), the first supporting element (8) of one of
said one or more shutters is pressed against the first fixed
element (11), the first abutment portion (6b) pushes the
second supporting element (9) of each of said one or more
shutters towards the first supporting element (8) of the
respective shutter, moving closer thereto and causing the
compression of the deformable element (10); and, following
the sliding of the pin in the second direction (D2), the
second supporting element (9) of one of said one or more
shutters is pressed against the second fixed element (12)
and the second abutment portion (6c) pushes the first
supporting element (8) of each of said one or more shutters
towards the second supporting element (8) of the respective

shutter, moving it closer thereto and causing the compression
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of the deformable element (10).

4. Valve according to claim 3, wherein the pin comprises

an intermediate part (6') to be inserted at least partially
in the pass-through hole (7') and a first and a second
extension (6", 6'") extending from opposite parts of the

intermediate part, each comprising a respective portion of
said first or second abutment portion (6b, 6c) and each being
sized to be able to slide inside the respective first or
second fixed element (11, 12).

5. Valve according to claim 4, wherein the first and
the second extensions (6" and 6'") are separate elements
removably combined with the intermediate part, preferably by
screwing.

6. Valve according to one of claims 1-5, wherein at
least two shutters are combined with the pin and wherein
each shutter is kept in a predefined position by said first
and second abutment portions (6b, 6c¢) and by at least one
spacing element (6a) arranged between two adjacent shutters,
to be combined with the intermediate part of the pin, so
that to be arranged between a respective couple of shutters
and sized so that not to be able to be inserted in said pass-
through hole (7') of the shutter.

7. Valve according to any one of the preceding claims,
wherein each shutter and the possible first and second

supporting elements have an outer profile complementary to
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the inner section of the valve body and are sized such as to
be able to slide inside it when the deformable element is in
a resting condition in which it is not compressed.

8. Valve according to any one of the preceding claims,
comprising a circular-section valve body and wherein the
shutter has circular section with an outer diameter smaller
than the inner diameter of the wvalve body, when the
deformable element is in the resting condition.

9. Valve according to any one of the preceding claims,
wherein the deformable element 1is made of a synthetic
polymer, such as silicone, or a synthetic rubber, such as a
rubber of EPDM type and the like.

10. Valve according to any one of the preceding claims,
wherein the first and second end portions are removably
combined with the valve body, preferably by screwing by means
of respective first coupling means (13) which are matched to
corresponding second coupling means (14) obtained at the
level of the valve body, the first and second fixed elements
being able to be an integral part of the respective first
and second end portions, or separate elements combined
therewith in a fixed or removable way.

11. Valve according to any one of the preceding claims,
wherein the wvalve body has an almost continuous inner
surface, except for the openings corresponding to the ports,

and does not have peripheral abutment elements emerging from
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its inner surface.

12. Valve according to any one of the preceding claims,
comprising a manually or automatically controlled driving
actuator (16) to move the pin alternately in the first and
the second directions (D1, D2) and wherein said controlling
means 1s an actuator of the electric type.

13. Valve according to any one of the preceding claims,
wherein the valve:

- has two ports, and a single shutter is combined with
the pin to allow or block the fluid flow between an inlet
port and an outlet port;

- has three ports, and a single shutter is combined
with the pin to divert the fluid flow between an inlet port
and two different outlet ports; or

- has five ports, and two shutters are combined with
the pin to divert the fluid flow between an inlet port and
two different outlet ports, thus reversing the crossing
direction of two intermediate ports.

14. Method for assembling a valve according to any one
of the preceding claims, wherein there is provided the steps
of

a) prearranging a valve body (2) having two or more
ports (3) for the inflow and/or outflow of the fluid;

b) combining a first or a second end portion (4, 5)

with the valve body;
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c) combining, respectively, a first or a second fixed
element (11, 12) with said first or second end portion;

d) arranging a pin (6) inside the valve body so that
it can slide within said body, said pin being provided with
a first or a second abutment portion (6b, 6c);

e) slidingly combining at least one shutter (7)
comprising a deformable element (10) with said pin;

f) combining a second or a first abutment portion (6c,
6b) with said pin;

g) combining, respectively, the second or the first
fixed element (12, 11) with the second or first end portion;

h) combining said first or second end portion (5, 4)
with the valve body; and

i) combining a driving actuator with the pin for
moving it in opposite directions within the valve body.

15. Method for assembling a valve according to claim
14, wherein the valve comprises at least two shutters and
the step e) provides to interpose a spacing element (6a)
between each couple of shutters, so that to keep each couple
of adjacent shutters at a predefined distance from one

another.

-28-



000000000000

1/8

fI1Gg. 1




WO 2020/201844 PCT/IB2020/051238
2/8

n FI1G. 7av FIG. 70

P ] s
vrr,’ I R R i
2 P
" /
. p .

> e Bl e e
el i /E l\‘\ e, o, oW
> > - i e e N I




WO 2020/201844 PCT/IB2020/051238
3/8

FIG. 26 FIG. 2¢



WO 2020/201844 PCT/1IB2020/051238

§
.
.
.
.




PCT/1IB2020/051238

WO 2020/201844

5/8

FIG. 4L

FIG. 4w



WO 2020/201844 PCT/IB2020/051238
6/8

6,”

FIG. 5a



WO 2020/201844 PCT/IB2020/051238
7/8

FIG. 5¢



WO 2020/201844 PCT/IB2020/051238
8/8

FIG. 6w FIG. 6b- FIG. 6¢



INTERNATIONAL SEARCH REPORT

International application No

PCT/IB2020/051238

A. CLASSIFICATION OF SUBJECT MATTER

INV. F1l6K3/24 F16K7/20
ADD.

F16K11/07

According to International Patent Classification (IPC) or to both national classification and IPG

B. FIELDS SEARCHED

F16K

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X US 1 781 224 A (GILG HENRY F)
11 November 1930 (1930-11-11)

2
X US 3 171 438 A (HELSING JACOB L)
2 March 1965 (1965-03-02)

A US 3 426 799 A (KINTNER EDWIN K)
11 February 1969 (1969-02-11)
figure 5

A US 2 735 439 A (C.D.COFFEY)

21 February 1956 (1956-02-21)
column 3, lines 12-35; figure 1

A page 1, line 100 - page 2, line 11; figure

A column 3, lines 12-34; figures 1-3

1-5,7-14
6,15

1-5,7-14
6,15
1-15

1-15

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :
"A" document defining the general state of the art which is not considered
to be of particular relevance

earlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

U=

UK

"Qr

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

14 May 2020

Date of mailing of the international search report

20/05/2020

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswik

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Giraldez Sanchez, J

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/1B2020/051238
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 1781224 A 11-11-1930  NONE
US 3171438 A 02-03-1965  NONE
US 3426799 A 11-02-1969  BE 670392 A 31-01-1966
NL 6512768 A 12-04-1966
us 3426799 A 11-02-1969
US 2735439 A 21-02-1956  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - claims
	Page 30 - claims
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - wo-search-report
	Page 40 - wo-search-report

