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(57) Abstract: A valve group for hydraulic cir-
cuits and a respective implementing method are
described. The valve group comprises at least
one first shut-oft valve and one second shut-off
valve, each provided with respective control
means to cause its total or partial opening or
closure. The valve group further comprises an
adapter with connecting means for the connec-
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acting on said linking means in order to drive
said control means of said first valve and second
valve in response to controls of said actuator.
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VALVE GROUP FOR HYDRAULIC CIRCUITS
-
DESCRIPTION
Field of the invention

Generally, the present invention relates to the field
of shut-off wvalves for hydraulic circuits and, in
particular, to a valve group.

State of the art

Multi-way valves, each driven by a respective actuator
to control the total or partial opening or closing thereof,
can be provided in hydraulic circuits.

In particular, air-conditioning systems provide for
both room cooling and heating, usually by means of the same
air-conditioning terminals being selectively supplied by a
hot fluid or a cold fluid, which come from a fluid heating
circuit or a fluid cooling circuit, respectively.

Such systems normally require two shut-off valves, one
connected to the cooling circuit and the other to the
heating circuit, so as to be able to deliver the hot fluid
or cold fluid to the air-conditioning terminals. The words
"air-conditioning terminal" refer to a heating and cooling
element such as a convector, a radiant element, a fan-coil.

Such valves are usually of the three-way type, 1i.e.
each provided with three ports and include a ball-shaped

control element, the ball being provided with a fluid
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passage channel and able to rotate around one of its axes.
The ball can be rotated so as to block the ports of the
valve, thereby closing the valve itself, or so that the
channel openings are at least partially located at two
ports in order to allow a total or partial fluid
communication therebetween, thus causing the total or
partial opening of the valve. The ball of each valve is
caused to rotate by a respective rotary control actuator,
with the related costs and installation time.

In order to reduce costs and simplify the installation
step, a six-way valve has been proposed which, although
having the same function of two three-way valves, it is
driven by a single actuator. Basically, it is a single body
comprising two three-way sub-valves mechanically coupled
along a common actuating axis. In this six-way valve, the
sub-valves are arranged in series with respect to the
control actuator; this means that the actuator is only
linked to the first of them, and the control of the
actuator is transmitted from the first to the second sub-
valves through mechanical coupling means transferring the
rotary motion from the ball of the first valve to the ball
of the second valve; therefore, this solution requires that
the ball of each valve is adapted in order to be provided
with coupling portions.

Usually, then, three-way valves have a substantially
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T-shaped body, where a first port and a second port are
aligned with each other and a third port is arranged along
a transverse direction with respect to them. Usually, the
actuator 1is positioned so that its actuation axis is
orthogonal to the plane where the first port, the second
port and the third port lie; as a result, the rotation axis
of the ball is orthogonal to the plane where the channel of
the ball itself lies. Disadvantageously, however with this
arrangement, in order to obtain that a solid portion of the
ball is able to block the ports, thereby determining the
closing position of the valve, the section of the ball
channel must be smaller than the section of the three
ports, thereby resulting in a reduction of the fluid flow,
thus causing a reduction of the effective flow rate of the
valve.

Thus, disadvantageously, the six-way valve of the
prior art suffers from such a drawback.

In addition, since the three-way valves may have
different characteristics, this solution is particularly
rigid. In fact, to meet the various needs of the market it
would be necessary to provide a number of six-way valves,
each corresponding to a different combination of three-way
valves, or to provide only some combinations, thus
resulting in 1less adaptability to various types of

applications.
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Furthermore, in a six-way valve the balls can be
rotated among a first position in which the wvalve is
totally or partially open and connected to a heating
circuit, a second position in which the valve is totally or
partially opened and connected to a cooling circuit, or
vice versa, and a position in which the valve is closed.
The actuators currently used to drive these valves have a
90° travel; therefore, 1in a six-way valve as currently
designed, they are equally distributed among the afore said
positions. Therefore, each opening position corresponds
only to 30° of the total travel of the actuator, so that
the different positions of partial opening of the valve,
required to determine the flow rate of the fluid in the
system, can be adjusted in a poorly gradual way.

Finally, in this six-way valve between the two flows
heat exchange occurs, so that the fluid is undesirably
heated/cooled.

Objects and summary of the invention

Object of the present invention is to overcome the
drawbacks of the prior art by providing a valve group able
to be composed case by case according to requirements of
the specific system, with the maximum flexibility, thereby
allowing to have a plurality of valve groups with different
characteristics while, at the same time, reducing costs and

components to be stocked.
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It is another object to provide a valve group having a
greater flow rate and characterized by a particularly
gradual adjustment of its opening.

Thus, the present invention concerns a valve group
for hydraulic circuits according to claim 1.

In particular, the valve group comprises at least two
shut-off valves, each having control means to determine its
total or partial opening or closure, and an adapter
provided with connecting and linking means to connect and
link it on one side to a control actuator of the valve
group, and on the other side, to each valve, and provided
with transmission means to drive the control means of the
valves in response to actuator controls.

Advantageously, therefore, the group includes multiple
valves, preferably two valves, which can be selected each
time as required according to the application or type of
circuit and which can be both connected to a single control
actuator by the respective linking means and the transfer
elements of the adapter. In this way, innumerable
arrangements of the valve group can be obtained, starting
from bulk components.

Moreover, advantageously, the valves are connected in
parallel with each other instead of being connected in
series with respect to the actuator, that is the motion is

directly transmitted to each valve, via the transmission
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means.

Preferably, the control actuator is of rotary type
with manual or electric control and interacts with the
transmission means, the latter comprising a rotary element;
the linking means to the valves comprise motion transfer
elements on which the rotating element operates in order to
transmit the rotary motion to the valves. Therefore, thanks
to this arrangement of the adapter of the valve group, the
rotary motion of the actuator is transmitted in parallel to
both valves, through the rotating element and the transfer
elements.

Depending on the type of circuit in which the adapter
group should be installed, it may have same or different
valves, as for the number and/or the size of the ports. For
example, the valve group may comprise two shut-off two-way
valves so as to simultaneously control two parallel systems
by means of a single actuator.

However, preferably, the valve group comprises two
three-way valves, each having a first port and a second
port aligned with each other and a third port orthogonal
thereto, and in which the valves are of the ball type, i.e.
having ball-shaped control means able to rotate around
their own axis, in response to rotation of the rotating
element of the adapter. According to this preferred

arrangement, the valve group has the same functions of a
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six-way valve controlled by a single actuator, though
having the above listed advantages.

Each valve of the valve group 1is provided with
respective means to actuate the control means, i.e. a
respective member to operate the balls, on which the
linking means of the adapter act in order to cause the
control means to rotate in response to the rotation of the
rotating element of the adapter.

In a preferred arrangement, the third port of each
valve of the valve group is in line with the rotation axis
of the control means; thus, also the means to actuate the
control means are arranged in line, but on the opposite
side with respect to the third port of the respective
valve. Advantageously, this allows the valves to be
provided with balls having a section of the passage channel
substantially equal to that of the ports of the respective
valve, resulting in an increase of the actual flow rate of
each three-way valve and consequently of the valve group,
compared to traditional valves.

Preferably, the valves are arranged parallel to each
other but are oriented in the opposite way relative to one
another, with the first port and the second port of a valve
arranged in the opposite direction with respect to the
first port and second port of the other wvalve. This

arrangement is particularly important because
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characterizing discs can be used to control the fluid flow
rate in the circuit, so as to determine an equal percentage
curve operating in response to the curve determined by each
air-conditioning terminal. On each valve same or different
characterizing discs can be mounted, depending on the
system requirement.

Advantageously, the rotating element has a circular
toothed edge and the transfer elements have respective
circular toothed edges, which interact with the toothed
edge of the rotating element in order to transmit the
rotary motion to the control means. Substantially, the
central element acts as central gear and the transfer
elements act as side gears of a mechanical transmission
which allows to split the rotary motion of the control
element caused by the actuator, in order to control both
valves by a single actuator without having to arrange them
in series.

Preferably, the circular toothed edge of the rotating
element has a size larger than the sizes of the circular
toothed edges of the transfer elements; specifically, the
circular toothed edge of the rotating element and the
circular toothed edges of the transfer elements are sized
so that each angular degree of rotation of the rotating
element of the adapter corresponds to multiple angular

degrees of rotation of the control means of each valve,
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preferably two degrees. In this way, 90° travel of the
actuator corresponds to 180° rotation of the control
elements of the valves, thereby allowing the valves to be
more gradually adjusted at the two opening positions and
allowing the use o¢f balls having an L-shaped passage
channel, instead of a T-shaped one as 1in conventional
valves, i.e. provided with only two openings, a first
opening being able to be rotated, by a 180° rotation of the
ball, from a start position in which it coincides with the
first port, to a final position in which it coincides with
the second port. The second opening always remains
coincident with the third port of the wvalve, thereby
preventing overpressure phenomena when the valve group is
closed.

Advantageously, the linking means are connected to the
respective valves directly or with the interposition of a
flange; preferably the flange is made of plastic so as to
insulate the valve from the adapter, thereby limiting the
transmission of heat.

Advantageously, the valve group may be provided with
an outer shell housing the valves in order to keep them in
the proper position, so as to avoid problems of bending
and/or torsion thereof, as they are fastened to pipes
during the installation step of the valve group in the

system. Preferably, the shell is made of a material
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suitable to insulate the valves, so that the installer does
not have to create insulation during the installation of
the valve group.

The invention also concerns an adapter for a valve
group for hydraulic circuits according to claim 11.

Specifically, the adapter comprises means for
connecting it to a control actuator of the valve group,
linking means for its linkage to each valve of the valve
group and transmission means for driving the control means
of each valve, in response to controls of the actuator,
through the linking means. Advantageously, such an adapter
can also be installed in already existing systems provided
with multiple valves, preferably two, individually driven
by means of a dedicated actuator, to allow them to be
driven by means of a single control actuator.

Advantageously, on an outer surface of the adapter
there are display elements interacting with indicators
combined with the linking means of the valves and which can
be seen from outside the adapter itself, in order to signal
the position of the control means and, therefore, the total
or partial opening or closure of the valves, and graphic
items representative of the linking/operation diagram of
the valve group, so as to assist the operator during the
installation step of the valve group and to 1limit the

possibility of error.

-10-
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Finally, the invention also concerns a controlling
method according to claim 13, for controlling a valve group
in a hydraulic system, comprising a first circuit and a
second circuit. The valve group comprises an adapter
combined with at least one first valve and one second valve
by proper linking means.

Specifically, the method provides the adapter to be
linked, by proper connecting means, to the control actuator
and the rotating element, which the adapter is provided
with, to be rotated in order to lead the valve group in a
closing position, wherein the control means block the ports
of the respective valve; or in a first opening sequence or
position, in which the control means define an at least
partial fluid communication between the first port and the
third port of a valve and between the third port and the
second port of the other valve, so that the fluid
circulates among every air-conditioning terminal and the
first circuit; and a second opening sequence or position,
in which the control means define an at least partial fluid
communication between the second port and the third port of
a valve and between the third port and the first port of
the other valve, so that the fluid circulates among every
air-conditioning terminal and the second circuit.

Advantageously, thanks to this controlling method the

valve unit performs the same function of a six-way valve,

-11-
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but in an improved manner due to the above described
characteristics.
List of figures

Further characteristics and advantages of the
invention will be more evident by the review of the
following specification of a preferred, but not exclusive,
embodiment, depicted for illustration purposes only and
without limitation, with the aid of the attached drawings,
in which:

- figure 1 is a perspective view of a valve group
according to the present invention;

- figure 1la is a front view of the valve group of
figure 1;

- figure 1b is a perspective view of the valve group
of figure 1 provided with a containing shell;

- figure 2 shows the valve group combined with a
control actuator;

- figure 3 shows an exploded view of a member the
valve group of figure 1;

- figures 4a, 4b and 4c each show a top view and a
perspective view of the valve group at three different
working sequences;

- figures 5a and 5b each show a sectional view of part
of the valve group in two different working sequences;

- figures 6a and 6b respectively show a sectional view

-12-
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of a first valve and a second valve of the valve group in a
first working sequence;

- figures 7a and 7b respectively show a sectional view
of the first valve and the second valve of the valve group
in a second working sequence; and

- figures 8a and 8b respectively show a sectional view
of the first valve and the second valve of the valve group
at a closing position.

Detailed description of the invention

Figure 1 shows a valve group 1, according to the
present invention, for hydraulic circuits in which a
working fluid circulates.

The valve group comprises at least one first shut-off
valve 2, a second shut-off valve 3 and an adapter 4 having
the two shut-off wvalves 2, 3 linked thereto. Preferably,
the valve group comprises two shut-off valves, as shown in
figures.

The first valve 2 and the second valve 3 are each
provided with two or more ports and respective control
means 5 so that they can be arranged in total or partial
fluid communication or blocked, thereby causing the total
or partial opening or closure of the respective first valve
or second valve. The valves can have the same or different
number of ports; preferably, the first valve and the second

valve are both of three-way type, i.e. each provided with a

-13 -
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first port A and a second port B aligned with each other
along a longitudinal direction, and with a third port AB
orthogonal to said longitudinal direction. According to
requirements and to the specific hydraulic circuit where
the valve group has to be installed, the first valve can
have the same flow rate as the second valve, or a different
one.

The valve group is designed to be connected to a
control actuator 6, preferably of rotary type, electrically
or manually operated.

For this purpose, the adapter 4 comprises a box-shaped
body 7 in which connecting means 8 are housed for the
connection to the control actuator of the valve group,
which are designed to arise from the box-shaped body to
allow the connection to fhe actuator.

The adapter 4 also comprises 1linking means 9, 10
designed to arise from the box-shaped body, on the opposite
side with respect to the connecting means, for the linkage
to the first valve 2 and second valve 3, respectively.

The adapter is also provided with transmission means
11 acting on the linking means 9, 10 to drive the control
means 5 of the valves, in response to actuator controls.

The transmission means 11 are combined with a rotating
element 12 the actuator being active thereon; preferably

the transmission means are made in one piece with the

-14 -
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rotating element. The linking means 9, 10 each comprise a
transfer element 13, 14 to transmit motion to the first
valve 2 and the second valve 3, respectively.

In a preferred arrangement, the rotating element is
provided with a first circular toothed edge 15 and the
transfer elements 13, 14 are provided with respective
second circular toothed edges 16 interacting with the first
circular toothed edge in order to transmit the motion of
the rotating element to the respective valve. In this way,
the rotating element acts as a central gear to transmit the
rotary motion to both the transfer elements in the form of
side gears.

The length of the first circular toothed edge can be
greater than that of the second circular toothed edges; in
particular, the length of the first circular toothed edge
15 is twice that of each of the second circular toothed
edges 16, so that each angular degree of rotation of the
rotating element 12 of the adapter corresponds to two
angular degrees of rotation of the control means 9, 10 of
each valve. Thanks to this arrangement, as the actuator
causes a 90° rotation of the rotating element, the balls of
each valve correspondingly rotate by 180°, thereby
resulting in an extremely gradual adjustment of the partial
opening positions.

Each valve has preferably ball-shaped control means 5

-15-
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able to rotate around their own rotation axis X orthogonal
to the longitudinal direction in which the first port A and
second port B are aligned, in response to rotation of the
rotating element 12 of the adapter. For this purpose, each
valve 2, 3 is provided with a respective actuating member
17 of the control means 5 having the corresponding linking
means 9, 10 of the actuator active thereon in order to
transfer the motion of the rotating element to the
respective control means 5; in other words, the actuation
means cause the ball to rotate in response to a rotation of
the rotating element. The ball of each valve is provided
with a respective passage channel 18 which, depending on
the rotation of the ball, arranges in total or partial
communication alternately the first port A with the third
port AB (see Figures 6a, 7b), or the second B port with the
third port AB (see figures 6b, 7a), to allow the working
fluid to totally or partially pass through, thereby
defining a first or a second opening state of the valve,
otherwise it blocks both the first port A and the second
port B (see figures 8b, 8a), preventing the fluid from
passing through, so as to define a closing condition of the
valve.

Preferably, the third port AB of each valve 2, 3 of
the valve group is arranged in-line with the rotation axis

X of the respective control means, and the linking means 9,

-16 -
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10 of the adapter are combined with the respective valve at
the opposite side with respect to the third port AB.

Thanks to this particular arrangement of the ports,
the passage channel 18 of each ball can have substantially
the same section of the ports A, B, AB of the respective
first valve 2 or second valve 3, so that no throttling is
formed and the passage of a greater fluid flow is allowed.
The channel has at least one first opening 18' and one
second opening 18", the second opening 18" always
coinciding with the third port AB of the respective valve
and the first opening 18' may totally or partially coincide
with the first port A, totally or partially with the second
port B, or be at an intermediate position between the first
port A and second port B, in which it does not intercept
any port, depending on the rotation of the ball.

When the first and the second valve are combined with
the adapter, they are arranged parallel to one another but
rotated by 180° relative to one another with respect to the
respective third port AB, i.e. so that the first port A and
the second port B of the first valve are arranged in the
opposite way with respect to the direction of the first
port A and second port B of the second valve, with
reference to the respective third ports AB.

The 1linking means 9, 10 can be 1linked to the

respective first valve 2 and second valve 3 directly or by

-17 -
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interposing a flange 19; the flange can be made of metal,
such as brass as usual or, advantageously, of a plastic
material so as to insulate the valve from the actuator,
thus helping to preserve the electrical circuits over time.

The first and the second valves can be enclosed within
a containing shell 20 having the function of keeping the
valves in the proper position, so as to avoid problems of
bending and/or torsion in the installation step of the
valve group. Furthermore, the containing shell may be made
of a material suitable to insulate the valves during their
operation.

In addition, on a top outer surface 21 of the box-
shaped body 7 of the adapter, display elements 22 can be
provided, the 1linking means «can have respective top
portions 23 arising from the box-shaped body, in order to
be visible from outside, each provided with a respective
indicator 24 interacting with the display means 22 in order
to signal the position of the control means 5 of each valve
2, 3 and, therefore, the closing state or the total or
partial opening state of the valves themselves. Also the
connecting means 8 for the connection to the control
actuator can be provided with an indicator element 25
interacting with the display elements 22 in order to
indicate the angle of rotation of the rotating element 12.

Moreover, to facilitate the mounting and installing

-18 -
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steps of the valve group, on the top outer surface 21 of
the adapter graphic items 26 can be posted indicating the
linking and operation diagram of the valve group.

Both the indicators 24 of the linking means and the
indicator element 25 advantageously are shaped as notches
respectively formed level with the top portions 23 and the
connecting means 8.

In addition, the adapter 4 comprises a central screw
27 for fastening the rotating element 12 and side screws 28
for fastening the connecting means 9, 10.

Finally, for controlling the total flow rate and
generating an equal-percentage curve, a respective
characterizing disc 29 can be combined with the first port
A of the first valve and/or the first port A of the second
valve. Preferably, the characterizing discs 29 are made of
brass so as not to deform due to the thrust and temperature
of the working fluid.

The above described valve group is designed for use in
hydraulic systems provided with a first circuit and a
second circuit, each having a supply source of a working
fluid - not shown -, for cooling and heating such fluid, or
vice versa, and it is intended to connect at least one air-
conditioning terminal 30 case by case to the first or
second circuit.

Depending on the valve status, three different

-19-
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positions or working sequences are possible for the valve
group:

- closing position, in which both the wvalves are
closed. In this position there is no fluid passage nor
between the first circuit and the air-conditioning terminal
neither between the latter and the second circuit - as
shown in figures 4c, 8a and 8b. The control element 5 is
rotated so as to block the first port A and the second port
B of the valve and, therefore, there is no fluid flow,
neither incoming nor outgoing from the third ports AB of
the valves;

- first total or partial opening sequence, in which
there is at least a partial passage of the working fluid
from the first port A to the third port AB of the first
valve and from the third port AB to the second port B of
the second valve - as shown in figures 4a, 5a, 6a and 6b.
The control element of the first valve 1is rotated so that
the first opening of the channel at least partially
coincides with the first port A and the third port AB, so
that fluid passes from the first circuit to the air-
conditioning terminal 30 and, simultaneously, the control
element of the second valve is rotated so that the first
opening of the channel at least partially coincides with
the second port B, the second opening coinciding with the

third port AB, so that fluid passes from the air-

-20-
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conditioning terminal 30 to the first circuit, as indicated
by arrows in figures. In this way the fluid coming from the
source of the first circuit passes into the first valve,
through the air-conditioning terminal and goes back to the
source of the first circuit, passing through the second
valve.

- second total or partial opening sequence, in which
there is at least a partial passage of the working fluid
from the second port B to the third port AB of the first
valve and from the third port AB to the first port A of the
second valve - as shown in figures 4b, 5b, 7a and 7b. The
control element of the first valve is rotated so that the
first opening of the channel coincides with the second port
B, the second opening coinciding with the third port AB, so
that a fluid passes from the second circuit to the air-
conditioning terminal 30 and, simultaneously, the control
element of the second valve 1is rotated so that the first
opening of the channel coincides with the first port A, the
second opening coinciding with the third port AB, so that a
fluid passes from the air-conditioning terminal 30 to the
second circuit, as indicated by arrows in figures. In this
way the fluid coming from the source of the second circuit
passes into the first valve, through the air-conditioning
terminal and goes back to the source of the second circuit,

passing through the second valve.

-21-
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Thanks to the controlling method of the valve group it
is possible to drive both valves to lead them to the above
described positions, by means of a single actuator.

In fact, once the adapter of the valve group is linked
to the control actuator, the rotations of the rotating
element of the adapter operated by the actuator will cause
the valve group to close or open towards the first circuit,
or to open to the second circuit of the valve group.

In particular, when the actuator is in the mid-travel
position corresponding to a 45° travel angle, the total
closing position of the valve group 1s caused, in which
both valves are closed and there is no passage of fluid
through the valves. In this situation, the hydraulic system
is stopped.

By rotating counterclockwise the actuator from the
mid-travel position, the first opening sequence of the
valve group is activated, starting from a partial opening
condition of the valve group up to a total opening, when
the actuator reaches the travel start position at 0°, in
which both valves are fully open to and from the first
circuit.

By rotating clockwise the actuator from the mid-travel
position, the second opening sequence of the valve group is
activated, starting from a partial opening condition of the

valve group up to a total opening, when the actuator
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reaches the limit position at 90°, in which both valves are

fully open to and from the second circuit.

The two views of the valve group of figure 4a show the

fluid flows, represented by respective arrows, and the

position of the indicators 24 of the linking means and the

indicator element

25 of the connecting means 1in the

position where the valve group is totally open to the first

circuit; the two views of figure 4b show the fluid flows,

represented by respective arrows, and the position of the

indicators 24 of
element 25 of the
the valve group 1is
the two views of
indicators 24 of
element 25 of the
the valve group is

flow.

the 1linking means and the indicator
connecting means in the position where
totally open to the second circuit; and
figure 4c show the position of the
the 1linking means and the indicator
connecting means in the position where

totally closed, where there is no fluid
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CLAIMS

1. A valve group (1) for hydraulic «circuits,
comprising at least one first shut-off valve (2) and one
second shut-off valve (3), each provided with respective
control means (5) to cause its total or partial opening or
closure, characterized in that it comprises an adapter (4)
provided with:

- connecting means (7) for the connection to a control
actuator (6) of the valve group,

- linking means (9, 10) for the linkage to each of
said first valve (2) and second valve (3), and

- transmission means (11) acting on said linking means
(9, 10) in order to drive said control means (5) of said
first wvalve and second valve, in response to controls of
said actuator.

2. Valve group according to claim 1, wherein the
control actuator (6) is of rotary type, said transmission
means (11) are combined with a rotating element (12) having
the actuator active thereon, and said linking means (9, 10)
comprise respective transfer elements (13, 14) for
transferring the motion to each of said first (2) and
second (3) valves.

3. Valve group according to claims 1 or 2, wherein
said first valve (2) and said second valve (3) are three-

way valves, each provided with a first port (A) and a
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second port (B) aligned with each other along a
longitudinal direction and a third port (AB) orthogonal to
said longitudinal direction, and wherein said control means
(5) are ball-shaped and able to rotate around its own axis
(X), in response to the rotation of the rotating element of
the adapter.

4. Valve group according to claim 3, wherein the third
port (AB) of each valve of the valve group is arranged in-
line with the rotation axis (X) of the control means, and
wherein the 1linking means (9, 10) of the adapter are
combined with the respective valve at the opposite side
with respect to the third port (AB).

5. Valve group according to claim 4, wherein each
control means (5) of the first valve and the second valve
have a passage channel (18) provided with at least one
first opening (18') and one second opening (18") that have
a size substantially equal to the section size of the ports

(A, B, AB) of the respective first valve (2) or second

6. Valve group according to one of the preceding
claims, wherein said first and second valves are combined
with the adapter in parallel, the first port (A) and the
second port (B) of the first valve being arranged in a
direction opposite to the direction of the first port (A)

and the second port (B) of the second valve with respect to
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the respective third ports (AB).

7. Valve group according to one of the preceding
claims, wherein said rotating element comprises a first
circular toothed edge (15) interacting with the respective
second circular toothed edges (16) provided on said
transfer elements.

8. Valve group according to claim 7, wherein the size
of said first circular toothed edge (15) is greater than
the sizes of said second circular toothed edges (16) so
that, preferably, each angular degree of rotation of the
rotating element of the adapter corresponds to two angular
degrees of rotation of the control means of each valve.

9. Valve group according to one of the preceding
claims, wherein the linking means (9, 10) are linked to the
respective first valve and second valve in a direct way or
by interposing a flange (19), said flange being preferably
made of plastic material.

10. Valve group according to one of the preceding
claims, comprising an outer shell (20) for containing said
first valve and second valve and for keeping them in the
proper position, where said shell can be made of an
insulating material.

11. An adapter (4) of a valve group (1) comprising at
least two shut-off valves (2, 3) each provided with

respective control means (5) for controlling the opening
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thereof, said adapter comprising:

- connecting means (8) for the connection to a control
actuator (6) of the valve group,

- linking means (9, 10) for the linkage to each of
said first valve (2) and second valve (3) and

- transmission means (11) acting on the linking means
(9, 10) in order to drive said first and second control
means (5) of said first valve and second valve, in response
to controls of said actuator.

12. Adapter for valve groups according to claim 11,
wherein the linking means have a first top portion and a
second top portion, respectively, both designed to be
visible from the outside, wherein said first top portion
and said second top portion are provided with a respective
indicator interacting with display elements arranged on a
top surface of the adapter in order to signal the position
of the control means (5) of each valve (2, 3) and wherein,
on the top surface of the adapter, graphic items are shown
representative of the linking/operation diagram of the
valve group.

13. Controlling method to <control a valve group
according to one of claims 1-10 in a hydraulic system
having a first circuit and a second circuit for heating and
cooling a working fluid, or vice versa, to be supplied to

at least one radiant element, said valve group comprising
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at least one first shut-off valve, one second shut-off
valve and one adapter provided with connecting means for
the connection to a control actuator of the valve group and
provided with a rotating element, the method being
characterized by the steps of:

- linking the connecting means of the valve group to
the control actuator, so that the rotating element is able
to rotate in response to controls of the actuator;

- causing the rotating element of the adapter to
rotate in order to lead the valve group to one of the
following conditions:

o] closing position, wherein the control means of
each valve block the ports of the respective valve;

o) first sequence of total or partial opening, in
which the control means allow the working fluid to at least
partially pass from the first port (A) to the third port
(AB) of the first valve and from the third port (AB) to the
second port (B) of the second valve, thereby making the
fluid circulating between the at least one air-conditioning
terminal and the first circuit;

o) second sequence of partial or total opening, in
which the control means allow the working fluid to at least
partially pass from the second port (B) to the third port
(AB) of the first valve and from the third port (AB) to the

first port (A) of the second valve, thereby making the
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fluid circulating between the at least one air-conditioning

terminal and the second circuit.
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