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Description

[0001] The invention concerns a smoke and heat ex-
haust ventilation system suited to be installed in buildings
for the purpose of evacuating smoke and heat from the
rooms in case of fire.

[0002] A smoke and heat exhaust ventilation system,
which here below will be simply referred to as "ventilation
system" for the sake of description simplicity, substan-
tially comprises a cover, perimetrically delimited by a
frame and made of a metallic or non-metallic material,
which is connected to a counter frame by means of hing-
es, wherein said counter frame perimetrically delimits a
base.

[0003] The base, which is also preferably made of a
metallic material, delimits the perimeter of a through
opening made in the structure of a building and commu-
nicating with the external environment.

[0004] The installation of ventilation systems in build-
ingsis required by the safety regulations in force, accord-
ing to which, furthermore, in case of fire the cover must
open automatically and within a predetermined lapse of
time.

[0005] According to the known art, the cover is usually
arranged in the closed position with the frame facing and
resting against the counter frame of the base and is me-
chanically connected to moving means comprising one
or more connecting mechanisms and a gas-operated ac-
tuator which, in case offire, is fed with pressurized carbon
dioxide (CO,) to open the cover almost instantaneously.
[0006] More specifically, carbon dioxide is contained
in a small cylinder whose dispenser mouth is connected
to the feeding way of the pneumatic actuator and sealed
by means of a breakable membrane.

[0007] When special sensors installed in the room de-
tect the presence of smoke or a temperature increase
exceeding a pre-established threshold, a suitable actu-
ator perforates the membrane so that the carbon dioxide
flows out of the small cylinder towards the gas-operated
actuator, causing the cover to open.

[0008] According to an embodiment known in the art,
the membrane is perforated by an actuator that is acti-
vated by an explosive micro charge which is primed by
the Joule effect of a remotely powered electric resistor.
[0009] Accordingto another embodiment, also belong-
ing to the known art, the membrane is perforated by an
actuator that is activated by preloaded elastic means
when the latter are released following the breakage of a
heat sensitive vial.

[0010] Both of the known embodiments mentioned
above, however, have some recognized drawbacks that
are briefly listed here below.

[0011] The embodiment using an explosive micro
charge has the drawback that in some cases the opening
of the cover of the ventilation system can take place in a
completely accidental manner.

[0012] In fact, the electric device that triggers the ex-
plosive micro charge is highly sensitive to atmospheric

10

15

20

25

30

35

40

45

50

55

discharges, induced currents and radio frequency inter-
ference presentin the environment, and in some circum-
stances this may cause the ignition of the explosive micro
charge and thus the undesired opening of the cover of
the ventilation system.

[0013] Another drawback is constituted by the fact that
in order to periodically check the efficiency of the cover
opening device of each ventilation system it is necessary
to detonate an explosive micro charge or to intentionally
destroy a heat sensitive vial.

[0014] Since the cost of the maintenance technician
entrusted with this task must be added to the cost of the
explosive micro charges and of the heat sensitive vials,
it can be understood that each periodic efficiency check
is expensive, especially if a large number of ventilation
systems is installed in the building.

[0015] A further drawback is due to the fact that, after
each periodic efficiency check, the operators must reach
each ventilation system, usually installed on the roof of
the building and thus in a position which is uncomfortable
to reach, to replace the explosive micro charges or the
heat sensitive vials.

[0016] Anotherand yetnotthe leastdrawback also lies
in that, every time the user needs to open the cover in-
tentionally, he has to proceed manually or through an
automatic activation, which involves the destruction of
an explosive micro charge or of a heat sensitive vial with
the respective CO, or nitrogen cylinders. In the case of
opening devices using heat sensitive vials, in order to
avoid the need to make the explosive micro charge ex-
plode whenever the cover of the ventilation system is
opened intentionally, suitable electromechanical sole-
noid means have been devised which are installed in
each ventilation system and allow the operator to rearm
it after the opening of the cover of the ventilation system.
[0017] The devices of this type have high costs for the
implementation of the system, to which the cost for the
work of the maintenance technician must in any case be
added.

[0018] Notwithstanding the limitations and the draw-
backs listed above, all the opening devices of the venti-
lation systems described above have, however, the ad-
vantage of being extremely reliable as they guarantee
with almost absolute certainty that the cover of the sky-
lights will open in case of fire.

[0019] However, according to the present state of the
art in the sector, most manufacturers tend to replace the
gas-operated actuators fed with pressurized CO, or ni-
trogen with linear electric actuators, wherein each actu-
ator comprises an extendable stem that is set moving by
kinematic mechanisms associated with an electric motor.
[0020] EP 0 885 341 B1 and DE 20 2010 010494 U1
show examples of such smoke and heat exhaust venti-
lation systems.

[0021] DE 202009 001076 U1 discloses a smoke and
heat exhaust ventilation system according to the pream-
ble of claim 1.

[0022] The use of linear electric actuators instead of
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gas-operated actuators fed with CO, or nitrogen requires
thatthe electric motors thatactivate the actuators be pow-
ered at alow voltage with batteries connected to the elec-
tric power supply line in buffer mode.

[0023] It can be understood that the manufacturers of
ventilation systems prefer to use linear electric actuators
ofthe type mentioned above, considering that using them
instead of gas-operated actuators fed with pressurized
CO, allows the ventilation systems to be constructed in
a simpler manner as wells as a simplification of the entire
system, since it is only necessary to provide an electric
power supply line for the electric motors that set the stems
of the actuators in motion.

[0024] In the known embodiments of ventilation sys-
tems using linear electric actuators, the end of the stem
is directly connected to the frame of the cover, and this
leads to the drawback that the manufacturer needs to
use actuators where the stroke of the stem is longer,
which means having stems whose length and cost in-
crease as the size of the cover, measured according to
the thrust direction of the actuator, increases.

[0025] Furthermore, the need to use actuators with
stems having increasing lengths means that the manu-
facturer cannot standardize the electric actuators to be
used, limiting the number of the latter.

[0026] The present invention intends to overcome all
the drawbacks mentioned above by providing a ventila-
tion system that uses a single linear electric actuator
whose stem has just one length and one stroke, inde-
pendently of the size of the cover measured according
to the thrust direction of the actuator.

[0027] The object is achieved through the provision of
the improved smoke and heat exhaust ventilation system
carried out according to the main claim, to which refer-
ence is made.

[0028] Other characteristics of the invention are de-
scribed in the dependent claims.

[0029] Advantageously, the ventilation system with
electric actuator that is the subject of the invention makes
it possible to use linear electric actuators having shorter
and thus less expensive stems compared to the linear
electric actuators that are applied to ventilation systems
of the known art having the same size.

[0030] Still advantageously, the invention makes it
possible to standardize the device designed to move the
cover of the ventilation systems by using a single electric
actuator whose stem has just one length and one stroke
for all the sizes of covers.

[0031] This also results in the further advantage that it
is possible to unify all the types and sizes of the steelwork
elements connecting the electric actuator and the lever
mechanisms that open and close the cover and the other
elements making up the ventilation system.

[0032] The objects and advantages listed above are
highlighted in greater detail in the description of a pre-
ferred embodiment of the invention, which is provided
here below, by way of non-limiting example, making ref-
erence to the attached drawings, wherein:
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Figure 1 shows an axonometric view of the smoke
and heat exhaust ventilation system that is the sub-
ject of the invention in the open position;

- Figures 1a and 1b show two enlarged details of Fig-
ure 1;

- Figure 2 shows a front view of the ventilation system
of Figure 1 arranged in the closed position;

- Figure 3 shows a side view of the ventilation system
of Figure 1 arranged in the closed position;

- Figure 3a shows an enlarged detail of Figure 3;

- Figure 4 shows the ventilation system of Figure 3 in
a slightly open position;

- Figures from 5 to 9 show the ventilation system of
the invention in different open positions;

- Figure 10 shows a front axonometric view of the ven-
tilation system of the invention in a partially open
position;

- Figures 10a and 10b show two enlarged details of

Figure 10.

[0033] An overview of the smoke and heat exhaust
ventilation system of the invention is shown in Figures
from 1 to 10, where it is indicated as a whole by 1.
[0034] Furthermore, Figures 1a, 1b, 3a, 10a, 10b rep-
resent enlarged details of the ventilation system shown
in the overall views of Figures from 1 to 10.

[0035] With particular reference to Figure 1, it can be
observed that the smoke and heat exhaust ventilation
system 1, which here below is referred to just with the
term "ventilation system 1" for the sake of description
simplicity, comprises a base 2 delimited by a counter
frame 3 and arranged on the periphery of a through open-
ing 4 made in the structure of a building and a cover 5
delimited by a frame 6 associated with the counter frame
3 of the base 2 by means of hinges 7.

[0036] The through opening 4 places one or more
rooms of the building in communication with the external
environment and in case of fire the hinges 7 allow the
cover 5 to rotate and open so that smoke and heat can
be let out.

[0037] Forthis purpose, the ventilation system 1 is pro-
vided with rotation means 10 suited to rotate the cover
5, which can be observed in particular in Figure 2 and in
the successive Figures from 3 to 10, and which comprise
a linear electric actuator 11, here below referred to just
with the term "actuator 11" for the sake of description
simplicity, having a power unit 11a which sets a stem 12
moving linearly inside a cylinder 13.

[0038] The rotation means 10 comprise also an artic-
ulation unit 14 operatively connected to the actuator 11
and comprising atleast one firstrod 15 visible in particular
in Figures from 3 to 9 and connecting the head 16 of the
stem 12 of the actuator 11 to the counter frame 3 of the
base 2 and at least one second rod 17 connecting the
cylinder 13 to the counter frame 3 of the base 2.

[0039] Preferably but not necessarily, in order to guar-
antee good stability during the movement, in the embod-
iment of the articulation unit 14 described herein there
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are two first rods 15 placed side by side and parallel to
each other and two second rods 17 also placed side by
side and parallel to each other.

[0040] According to the invention, the articulation unit
14 comprises also at least one connecting rod 18 that
connects the head 16 of the stem 12 to the frame 6 of
the cover 5.

[0041] In order to guarantee good stability during
movement two connecting rods 18 are provided, placed
side by side and parallel to each other.

[0042] More specifically, it can be observed that each
connecting rod 18 has the first end 18a hinged to the
head 16 of the stem 12 of the actuator 11 and the second
end 18b hinged to the crosspiece 22 of the cover 5, which
is included and fixed between two opposite sides 6a, 6b
of the frame 6 that delimits the cover 5 peripherally.
[0043] Regarding the firstrods 15 and the second rods
17, it can be observed that each first rod 15 has the first
end 15a hinged to the head 16 of the stem 12 of the
actuator 11, while each second rod 17 has the first end
17a hinged to the cylinder 13.

[0044] Furthermore, the second end 15b of each first
rod 15 and the second end 17b of each second rod 17
are both connected to the counter frame 3 as they are
hinged to a supporting bracket 19 that belongs to the
crosspiece 20 of the counter frame 3, which is included
between and fixed to the ends of two opposite sides 3a,
3b of the counter frame 3 of the base 2.

[0045] Itcanalsobe observed thatthe second end 15b
of each first rod 15 and the second end 17b of each sec-
ond rod 17 are hinged to distinct points of the supporting
bracket 19.

[0046] More specifically, the second end 17b of each
second rod 17 is arranged within the area perimetrically
delimited by the base 2 and located below the plane X
defined by the upper surface 3c of the counter frame 3
and the second end 15b of each first rod 15 is located
above said plane X defined by the upper surface 3¢ of
the counter frame 3.

[0047] Furthermore, the second end 15b of each first
rod 15 and the second end 17b of each second rod 17
are aligned according to a direction Z that is inclined with
respect to a vertical direction and incident on the plane
X defined by the upper surface 3c of the counter frame 3.
[0048] Finally, it can be observed that the articulation
unit 14 also comprises at least one third rod 21, in the
embodiment described herein two third rods 21 placed
sided by side and parallel to each other, each of which
connects a first rod 15 and a second rod 17 correspond-
ing to it, and in each third rod 21 it is possible to identify
a first end 21a hinged to an intermediate area of the first
rod 15 and a second end 21b hinged to an intermediate
area of the second rod 17.

[0049] In this way, the actuator 11 and the articulation
unit 14 are kinematically connected to each other, and
when the actuator 11 is operated they cooperate with
each other to rotate the cover 5, as illustrated below with
reference to the figures.
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[0050] The ventilation system 1 comprises also cou-
pling means 30 which are configured in such a way as
to lock the cover 5 onto the counter frame 3 when the
linear electric actuator 11 is in the rest condition and the
frame 6, which delimits the cover 5, is arranged so that
it faces and is in contact with the counter frame 3 of the
base 2, as shown in Figure 3.

[0051] Furthermore, the coupling means 30 are con-
figured to be also able to open the cover 5 after it has
been released from the counter frame 3, which takes
place automatically when the actuator 11 is activated, as
described in greater detail below.

[0052] It can be observed that the coupling means 30
comprise a revolving rod 31, visible also in the detail Fig-
ure 1b, associated with the cover 5 through supporting
means, not indicated in the figures and supported by the
frame 6, to which rod one or more hook-shaped coupling
elements 33 are fixed and thus rotate rigidly with the re-
volving rod 31 when it is set rotating according to its lon-
gitudinal axis.

[0053] In the particular embodiment described herein,
and as shown in Figures 1 and 10, the hook-shaped cou-
pling elements 33 are three and two of them are arranged
at the ends of the revolving rod 31, while one of them,
instead, is arranged in an intermediate position on the
revolving rod 31 itself, as shown in Figure 1b.

[0054] In another embodiment, the hook-shaped cou-
pling elements 33 can be present in any number and be
arranged in any position along the revolving rod 31.
[0055] Hook-shaped coupling counter elements 34 are
also provided, which belong to the counter frame 3 of the
base 2 and are configured to cooperate with the hook-
shaped coupling elements 33.

[0056] Finally, there is a tie rod 35 which connects the
rod 31 to a manoeuvring lever 36 associated with the
cover 5 and visible in Figure 1a, which is configured to
activate the tie rod 35 and release the hook-shaped cou-
pling elements 33 from the hook-shaped coupling coun-
ter elements 34 when the thrusting action of the head 16
of the stem 12 of the actuator 11 acts on the manoeuvring
lever 36 and makesitrotate, as can be observed in Figure
4,

[0057] In fact, as clearly shown in Figure 1a, the ma-
noeuvring lever 36 is revolvingly associated with the cov-
er 5 through a rotation pin 39a which constrains it to a
fixed support 42 fixed to the crosspiece 22 of the cover
5 itself.

[0058] Furthermore, the manoeuvring lever 36 is pro-
vided with a reference plane 40 suited to come into con-
tact with the head 16 of the stem 12 of the actuator 11,
as can be observed in particular in Figure 4.

[0059] Itcan also be observed, in particular in Figures
from 3 to 9 and in the detail Figure 1b, that the tie rod 35
has the first end 35a fixed to a projecting coupling ele-
ment 37 belonging to the revolving rod 31 and the second
end 35b fixed to the manoeuvring lever 36 through a fork
38 and a pin 39 passing therethrough. The ends of the
tie rod 35 can be connected to the revolving rod 31 and
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to the manoeuvring lever 36 even through means that
are different from those described.

[0060] When the cover 5 is in the closed position, as
shown in Figure 3, if the head 16 of the stem 12 of the
actuator 11 counteracts the reference plane 40 of the
manoeuvring lever 36, the thrusting action produced by
the actuator 11 generates, with respect to the rotation
pin 39a, a torque which causes the rotation of the ma-
noeuvring lever 36 around the rotation pin 39a and places
the tie rod 35 under traction.

[0061] The traction of the tie rod 35 in turn causes the
rotation of the rod 31 around its longitudinal axis and of
the hook-shaped coupling elements 33 connected to it,
which release the respective hook-shaped coupling
counter elements 34, thus allowing the opening of the
cover 5 to start, as shown in Figure 4.

[0062] The revolving rod 31 is also associated with
elastic means 41 visible in particular in Figure 1b, which
are configured to make the rotation of the revolving rod
31 elastic, so that the hook-shaped coupling elements
33 spontaneously snap on the hook-shaped coupling
counter elements 34 when the manoeuvring lever 36 is
free from contact with the head 16 of the stem 12 of the
actuator 11 and the frame 6 of the cover 5 is lowered so
that it faces and rests against the counter frame 3 of the
base 2, in the position which can be observed in Figure 3.
[0063] Preferably but not necessarily, the elastic
means 41 comprise a cylindrical spring 41a wound ex-
ternally on the revolving rod 31 and having one end fixed
to the same revolving rod 31 and the opposite end in
contact with the crosspiece 22 of the cover 5.

[0064] It can be observed, in particular in Figures 1,
1a, 1b and 10, that the elastic means 41, the tie rod 35
and the manoeuvring lever 36 are associated with the
cover 5, being arranged on and connected to the cross-
piece 22 included between two opposite sides 6a, 6b of
the frame 6 which delimits the cover 5 peripherally.
[0065] From an operational point of view, with refer-
ence to Figure 3 showing the side sectional view of the
ventilation system 1 with the cover 5 arranged in the
closed position, it can be observed that the head 16 of
the stem 12 of the actuator 11 is spaced from the refer-
ence plane 40 of the manoeuvring lever 36 and the hook-
shaped coupling elements 33 are coupled with the re-
spective hook-shaped coupling counter elements 34, as
shown in Figure 3a, and are maintained in the coupled
position by the elastic torsion exerted by the cylindrical
spring 41a on the revolving rod 31.

[0066] In this configuration the cover 5 is and remains
permanently closed.

[0067] If the actuator 11 is activated, when the head
16 of its stem 12 comes into contact with the reference
plane 40 of the manoeuvring lever 36, the latter rotates
around the rotation pin 39a and places the tie rod 35
under traction.

[0068] The traction applied to the tie rod 35 overcomes
the elastic force of the cylindrical spring 41a and causes
the rotation of the revolving rod 31, which separates the
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hook-shaped coupling elements 33 from the correspond-
ing hook-shaped coupling counterelements 34 and caus-
es the cover 5 to start opening.

[0069] From this moment, the cover 5, which is not
coupled with the counter frame 3 any longer, can be
opened through the movement of the stem 12 of the ac-
tuator 11, passing through all the configurations shown
in Figures from 4 to 8 until reaching the configuration of
maximum opening, which corresponds to an angle of ap-
proximately 158° and is shown in Figure 9.

[0070] It should be noticed that when the stem 12 is
withdrawn from the cylinder 13, the length of the actuator
11 increases and the articulation unit 14 makes the ac-
tuator 11 rotate clockwise so that it progressively as-
sumes all the different positions shown in Figures from
3t09.

[0071] During these movements, the head 16 of the
stem 12 of the actuator 11 axially compresses the con-
necting rod 18 which, being rigid and indeformable and
forming an angle o, always smaller than a straight angle,
with the crosspiece 22 of the cover 5, starting from the
configuration represented in Figure 3 is forced to rotate
rigidly counter clockwise, thus moving its second end 18b
upwards until reaching the configuration shown in Figure
7, in which the cover 5 is open in a position that is sub-
stantially orthogonal to the base 2.

[0072] In this way, the second end 18b of the connect-
ing rod 18, being connected to the crosspiece 22, exerts
a thrusting action on the cover 5, lifting it due to the ro-
tation around the hinges 7.

[0073] Inaddition to the operational description provid-
ed above, in order to illustrate the invention correctly and
to show that the set objects of the invention have been
achieved, reference is made to Figures from 5 to 9, which
illustrate how the stem 12 of the actuator 11 is lengthened
as a result of different opening angles of the cover 5.
[0074] In particular, Figures from 5 to 9 compare, for
some identical opening angles of the cover 5, the length-
ening C of the stem 12 in the case of the invention, in
which its head 16 is connected to the crosspiece 22
through the connecting rod 18, with the lengthening C’
thatwould result if the stem of the actuator, schematically
represented with a thick broken line, had the head 16’
directly connected to the crosspiece 22, as is the case
in the ventilation systems known in the art.

[0075] Substantially, in Figures from 5 to 9 it is shown
a comparison between the values of the lenghtening C
and C’, respectively in the case of the invention, in which
the head 16 of the stem 12 is connected to the crosspiece
22 through the connecting rod 18, and in the case of the
known art, indicated with a thick broken line, in which the
head 16 of the stem 12 is directly connected to the cross-
piece 22.

[0076] Switching from the configuration represented in
Figure 5, which corresponds to an opening angle of the
cover 5 of approximately 45° andin which the lenghtening
C and C’ of the stems are substantially equal to each
other, to the configuration shown in Figure 6 and to the
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final configuration of maximum opening, equal to approx-
imately 158°, it can be observed that the lengthening C’
continues to increase considerably with respect to the
lengthening C.

[0077] This proves that if the head 16’ of the stem of
the actuator were directly connected to the crosspiece
22 of the cover 5, it would be necessary to use an actuator
with a longer stem and thus a larger size, and conse-
quently more expensive than that used in the ventilation
system 1 of the invention.

[0078] However, it is essential to take into considera-
tion also the presence of the third rod 21 which connects
the first rod 15 and the second rod 17 together.

[0079] Infact, it can be observed in the figures that the
lengthening of the stem 12 of the actuator 11 causes the
first rod 15 and the second rod 17 to rotate clockwise, as
the third rod 21 that connects them makes both of them
rotate clockwise with respect to the respective second
end 15b and second end 17b.

[0080] In this way, the rotation of the second rod 17
causes the progressive lifting of the actuator 11, which
on the contrary in the absence of the third rod 21 would
not be lifted, with respect to the initial position of Figure
3 when the cover 5 is closed.

[0081] Therefore, to obtain the openings shown in Fig-
ures from 4 to 9 it would be necessary to use an actuator
having an extremely longer and thus more cumbersome
and above all more expensive stem compared to that
which, instead, can be used in the ventilation system 1
of the invention thanks to the presence of the third rod 21.
[0082] Thus,inthe ventilation system 1 of the invention
the connecting rod 18 and the third rod 21 operatively
interact during the stroke of the stem 12 of the actuator
11 and produce a synergy which, in comparison with the
known art and given the same opening angles of the cov-
ers, makes it possible to considerably reduce the stroke
of the stem of the actuator being used.

[0083] Consequently, itis possible to use smaller, less
cumbersome, and also less expensive actuators, thus
achieving the object of the invention.

[0084] It is also important to note that the articulation
unit 14 is sized in such a way that when the cover 5 is
opened by an angle of approximately 45°, as shown in
Figure 5, the second rod 17 is arranged in a substantially
horizontal direction and the actuator 11, instead, is ar-
ranged in a substantially vertical direction.

[0085] In this configuration, the head 16 of the stem 12
is arranged in the limit condition in which it is in contact
with the manoeuvring lever 36 and directly exerts on the
crosspiece 22 the maximum thrust to lift the cover 5.
[0086] Once the opening angle of approximately 45°
has been exceeded, the head 16 of the stem 12 is not in
contact with the manoeuvring lever 36 any longer, as can
be observed for example in Figure 6, and the connecting
rod 18 transmits to the crosspiece 22 the thrust force
requiredto liftthe cover 5 whichis produced by the length-
ening of the stem 12 of the actuator 11.

[0087] It should also be observed that, starting from
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the geometric and functional configuration of the articu-
lation unit 14 shown in Figure 6, the angle o formed by
the connecting rod 18 and the crosspiece 22 during the
progressive opening of the cover 5 keeps decreasing.
[0088] Experimentaltests have madeitpossibletover-
ify that as the amplitude of the angle o decreases the
opening of the cover 5 is accelerated continuously until
reaching the position of maximum opening shown in Fig-
ure 9.

[0089] The advantage represented by a higher open-
ing speed of the cover 5 compared to the known art is
thus achieved.

[0090] Finally, it can be observed that the rotation
means 10 suited to rotate the cover 5, comprising the
articulation unit 14 and the actuator 11 cooperating with
each other, in the position shown in Figures from 1to 10
are capable of moving a cover 5 of any size and can
therefore be applied to any ventilation system of any size.
[0091] It may be necessary to vary the power of the
power unit 11a so as to adapt it to the weight of the cover
5 to be lifted.

[0092] Itis thus possible to standardize the construc-
tion of the ventilation systems 1 using always the same
rotation means 10 for rotating the cover 5 and modifying
only the dimensions of the base 2 and of the cover 5
according to the user’s needs.

[0093] There are, therefore, evident economic advan-
tages deriving, for the manufacturer, from the smaller
number of components to be managed in the warehouse,
and, for the user, from an increased availability of spare
parts for maintenance activities.

[0094] Obviously, the ventilation system 1 of the inven-
tion will be electrically connected to batteries fed by the
electrical network in buffer mode and will be managed
by a special control unit comprising sensors suited to
detect smoke, heat, or other exceptional conditions so
as to activate the opening of one or more ventilation sys-
tems 1 of the invention in case of fire or other anomalous
conditions.

[0095] The cover 5 can be of any type and shape, and
can be made from any opaque, translucent, or transpar-
ent material.

[0096] Furthermore, the ventilation system 1 of the in-
vention can also serve as a skylight and be opened and
closed as desired by the user to ventilate rooms. Accord-
ing to the above, it can be understood that the ventilation
system 1 of the invention achieves all the set objects.
[0097] During execution, modifications and variants of
the ventilation system of the invention can be carried out
which are not described herein and which, if they fall with-
in the scope of the appended claims, must all be consid-
ered protected by the present patent.

Claims

1. Smoke and heat exhaust ventilation system (1) com-
prising:
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- abase (2) delimited by a counter frame (3) and
arranged peripherally with respect to a through
opening (4) made in the structure of a building,
said through opening (4) being configured to
place the inside of one or more rooms of said
building in communication with the external en-
vironment;

- a cover (5) delimited by a frame (6) associated
with the counter frame (3) of said base (2) by
means of hinges (7) that allow said cover (5) to
rotate to open and close said through opening
(4);

- rotation means (10) suited to rotate said cover
(5), comprising:

- a linear electric actuator (11) comprising
a power unit (11a) which sets a stem (12)
moving linearly inside a cylinder (13);

- an articulation unit (14) operatively con-
nected to said linear electric actuator (11)
and comprising at least one first rod (15)
connecting the head (16) of said stem (12)
to said counter frame (3) and at least one
second rod (17) connecting said cylinder
(13) to said counter frame (3);

said articulation unit (14) also comprising atleast
one connecting rod (18) which connects said
head (16) of said stem (12) to said frame (6),
wherein said articulation unit (14) also compris-
es at least one third rod (21) which connects
said first rod (15) and said second rod (17) to-
gether, wherein in said third rod (21) itis possible
to identify a first end (21a) hinged to an interme-
diate area of said first rod (15) and a second end
(21b) hinged to an intermediate area of said sec-
ond rod (17);

characterized in that said connecting rod (18)
comprises a first end (18a) hinged to said head
(16) of said stem (12) and a second end (18b)
hinged to a crosspiece (22) fixed between two
opposite sides (6a, 6b) of said frame (6).

Smoke and heat exhaust ventilation system (1) ac-
cording to the preceding claim, characterized in
that said first rod (15) has the first end (15a) hinged
to said head (16) of said stem (12) and said second
rod (17) has the firstend (17a) hinged to said cylinder
(13), wherein the second end (15b) of said first rod
(15) and the second end (17b) of said second rod
(17) are both connected to said counter frame (3)
and are both hinged to a supporting bracket (19)
which belongs to a crosspiece (20) fixed between
two opposite sides (3a, 3b) of said counter frame (3).

Smoke and heat exhaust ventilation system (1) ac-
cording to claim 2, characterized in that said sec-
ond end (15b) of said first rod (15) and said second
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end (17b) of said second rod (17) are hinged to dis-
tinct points of said supporting bracket (19).

Smoke and heat exhaust ventilation system (1) ac-
cording to claim 3, characterized in that said sec-
ond end (17b) of said second rod (17) is arranged
within the area which is perimetrically delimited by
said base (2) and below the plane (X) defined by the
upper surface (3c) of said counter frame (3), and
said second end (15b) of said first rod (15) is ar-
ranged above said plane (X) defined by said upper
surface (3c) of said counter frame (3).

Smoke and heat exhaust ventilation system (1) ac-
cording to claim 4, characterized in that said sec-
ond end (15b) of said first rod (15) and said second
end (17b) of said second rod (17) are aligned ac-
cording to a direction (Z) which is inclined with re-
spectto avertical direction andincident on said plane
(X) defined by said upper surface (3c) of said counter
frame (3).

Smoke and heat exhaust ventilation system (1) ac-
cording to any of the preceding claims, character-
ized in that it comprises coupling means (30) con-
figured in such a way as to lock said frame (6) de-
limiting said cover (5) to said counter frame (3) de-
limiting said base (2) when said frame (6) is arranged
so that it faces and rests against said counter frame

3).

Smoke and heat exhaust ventilation system (1) ac-
cording to claim 6, characterized in that said cou-
pling means (30) comprise:

- arod (31) associated with said cover (5) and
having its ends revolvingly connected to sup-
porting means (32) supported by said frame (6)
of said cover (5);

- one or more hook-shaped coupling elements
(33) fixed to said rod (31);

- one or more hook-shaped coupling counter el-
ements (34) belonging to said counter frame (3)
of said base (2) and configured to cooperate with
said hook-shaped coupling elements (33);

- a tie rod (35) connecting said rod (31) to a ma-
noeuvring lever (36) associated with said cover

®),

said manoeuvring lever (36) being configured to op-
erate said tie rod (35) and release said hook-shaped
coupling elements (33) from said hook-shaped cou-
pling counter elements (34) when the thrust force
produced by said head (16) of said stem (12) be-
longing to said linear electric actuator (11) makes
said manoeuvring lever (36) rotate.

Smoke and heat exhaust ventilation system (1) ac-
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cording to claim 7, characterized in that said tie rod
(35) has the first end (35a) fixed to a projecting cou-
pling element (37) belonging to said rod (31) and the
second end (35b) fixed to said manoeuvring lever
(36) through a fork (38) and a through pin (39).

Smoke and heat exhaust ventilation system (1) ac-
cording to claim 7 or 8, characterized in that said
manoeuvring lever (36) is revolvingly associated
with said cover (5) through a rotation pin (39a) and
is provided with areference plane (40) suited to come
into contact with said head (16) of said stem (12) of
said linear electric actuator (11).

Smoke and heat exhaust ventilation system (1) ac-
cording to any of claims from 7 to 9, characterized
in that it comprises elastic means (41) associated
with said rod (31) and configured to make the rotation
of said rod (31) elastic.

Patentanspriiche

1.

Rauch- und Warmeabzugssystem (1), umfassend:

- eine Basis (2), die durch einen Gegenrahmen
(3) abgegrenzt ist und in Bezug auf eine in der
Struktur eines Gebaudes ausgebildete Durch-
gangso6ffnung (4) umlaufend angeordnet ist, wo-
bei die besagte Durchgangso6ffnung (4) konfigu-
riertist,um das Innere eines oder mehrerer Rau-
me des besagten Gebaudes mit der AuRenum-
gebung in Verbindung zu bringen;

- einen Deckel (5), der durch einen Rahmen (6),
der dem Gegenrahmen (3) der besagten Basis
(2) mittels Scharnieren (7) zugeordnet ist, ab-
gegrenzt ist, wobei die besagten Scharnieren
es dem besagten Deckel (5) ermdglichen, sich
zu drehen, um die besagte Durchgangso6ffnung
(4) zu 6ffnen und zu schlielen;

- Drehmittel (10), die dazu geeignet sind, den
besagten Deckel (5) zu drehen, umfassend:

- einen elektrischen Linearantrieb (11), der
eine Leistungseinheit (11a) umfasst, die ei-
nen Schaft (12) innerhalb eines Zylinders
(13) in eine lineare Bewegung versetzt;

- eine Gelenkeinheit (14), die mit dem be-
sagten elektrischen Linearantrieb (11) wirk-
verbunden ist und Folgendes umfasst: min-
destens eine erste Stange (15), die den
Kopf (16) des besagten Schafts (12) mit
dem besagten Gegenrahmen (3) verbindet,
und mindestens eine zweite Stange (17),
die den besagten Zylinder (13) mit dem be-
sagten Gegenrahmen (3) verbindet;

wobei die besagte Gelenkeinheit (14) auch min-
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destens eine Verbindungsstange (18) umfasst,
die den besagten Kopf (16) des besagten
Schafts (12) mit dem besagten Rahmen (6) ver-
bindet,

wobei die besagte Gelenkeinheit (14) auch min-
destens eine dritte Stange (21) umfasst, die die
besagte erste Stange (15) und die besagte zwei-
te Stange (17) miteinander verbindet, wobei es
bei der besagten dritten Stange (21) méglich ist,
ein erstes Ende (21a), das an einem Zwischen-
bereich der besagten ersten Stange (15) ange-
lenkt ist, und ein zweites Ende (21b), das an
einem Zwischenbereich der besagten zweiten
Stange (17) angelenkt ist, zu identifizieren;
dadurch gekennzeichnet, dass die besagte
Verbindungsstange (18) Folgendes umfasst:
ein erstes Ende (18a), das am besagten Kopf
(16) des besagten Schafts (12) angelenkt ist,
und ein zweites Ende (18b), das an einem Quer-
stlick (22), das zwischen zwei gegeniiberliegen-
den Seiten (6a, 6b) des besagten Rahmens (6)
befestigt ist, angelenkt ist.

Rauch-und Warmeabzugssystem (1) nach dem vor-
hergehenden Patentanspruch, dadurch gekenn-
zeichnet, dass das erste Ende (15a) der besagten
ersten Stange (15) am besagten Kopf (16) des be-
sagten Schafts (12) angelenktist und das erste Ende
(17a) der besagten zweiten Stange (17) am besag-
ten Zylinder (13) angelenkt ist, wobei sowohl das
zweite Ende (15b) der besagten ersten Stange (15)
als auch das zweite Ende (17b) der besagten zwei-
ten Stange (17) mitdem besagten Gegenrahmen (3)
verbunden sind und beide an einem Stitzbulgel (19),
der zu einem Querstuck (20) gehdrt, das zwischen
zwei gegenuberliegenden Seiten (3a, 3b) des be-
sagten Gegenrahmens (3) befestigt ist, angelenkt
sind.

Rauch- und Warmeabzugssystem (1) nach Paten-
tanspruch 2, dadurch gekennzeichnet, dass das
besagte zweite Ende (15b) der besagten ersten
Stange (15) und das besagte zweite Ende (17b) der
besagten zweiten Stange (17) an unterschiedlichen
Punkten des besagten Stitzbiligels (19) angelenkt
sind.

Rauch- und Warmeabzugssystem (1) nach Paten-
tanspruch 3, dadurch gekennzeichnet, dass das
besagte zweite Ende (17b) der besagten zweiten
Stange (17) innerhalb des Bereichs, der umfangs-
maRig durch die besagte Basis (2) abgegrenzt ist,
und unterhalb der durch die obere Flache (3c) des
besagten Gegenrahmens (3) definierten Ebene (X)
angeordnet ist, und das besagte zweite Ende (15b)
der besagten ersten Stange (15) oberhalb der be-
sagten durch die besagte obere Flache (3c) des be-
sagten Gegenrahmens (3) definierten Ebene (X) an-
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geordnet ist.

Rauch- und Warmeabzugssystem (1) nach Paten-
tanspruch 4, dadurch gekennzeichnet, dass das
besagte zweite Ende (15b) der besagten ersten
Stange (15) und das besagte zweite Ende (17b) der
besagten zweiten Stange (17) gemaR einer Rich-
tung (Z) ausgerichtet sind, die in Bezug auf eine ver-
tikale Richtung geneigt ist und einfallend auf die be-
sagte Ebene (X), die durch die besagte obere Flache
(3c) des besagten Gegenrahmens (3) definiert ist.

Rauch- und Warmeabzugssystem (1) nach jegli-
chem der vorhergehenden Patentanspriiche, da-
durch gekennzeichnet, dass es Kopplungsmittel
(30) umfasst, die so konfiguriert sind, dass sie den
besagten Rahmen (6), der den besagten Deckel (5)
abgrenzt, am besagten Gegenrahmen (3), der die
besagte Basis (2) abgrenzt, arretieren, wenn der be-
sagte Rahmen (6) so angeordnet ist, dass er dem
besagten Gegenrahmen (3) zugewandt ist und dar-
an anliegt.

Rauch- und Warmeabzugssystem (1) nach Paten-
tanspruch 6, dadurch gekennzeichnet, dass die
besagten Kopplungsmittel (30) Folgendes umfas-
sen:

- eine Stange (31), die dem besagten Deckel (5)
zugeordnetist und deren Enden mit Stiitzmitteln
(32), die vom besagten Rahmen (6) des besag-
ten Deckels (5) getragen werden, drehbar ver-
bunden sind;

- ein oder mehrere hakenférmige Kopplungse-
lemente (33), die an der besagten Stange (31)
befestigt sind;

- ein oder mehrere hakenférmige Kopplungsge-
genelemente (34), die zum besagten Gegenrah-
men (3) der besagten Basis (2) gehéren und
konfiguriert sind, um mit den besagten haken-
férmigen Kopplungselementen (33) zusam-
menzuwirken;

- eine Zugstange (35), die die besagte Stange
(31) mit einem Bedienungshebel (36), der dem
besagten Deckel (5) zugeordnet ist, verbindet,

wobei der besagte Bedienungshebel (36) konfigu-
riert ist, um die besagte Zugstange (35) zu betatigen
und die besagten hakenférmigen Kopplungsele-
mente (33) von den besagten hakenférmigen Kopp-
lungsgegenelementen (34) zu lésen, wenn die
Schubkraft, die vom besagten Kopf (16) des besag-
ten Schafts (12), der zum besagten elektrischen Li-
nearantrieb (11) gehort, erzeugt wird, bewirkt, dass
sich der besagte Bedienungshebel (36) dreht.

Rauch- und Warmeabzugssystem (1) nach Paten-
tanspruch 7, dadurch gekennzeichnet, dass das
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10.

erste Ende (35a) der besagten Zugstange (35) an
einem vorstehenden Kopplungselement (37), das
zur besagten Stange (31) gehort, befestigt ist, und
das zweite Ende (35b) Uber eine Gabel (38) und ei-
nen Durchgangsstift (39) am besagten Bedienungs-
hebel (36) befestigt ist.

Rauch- und Warmeabzugssystem (1) nach Paten-
tanspruch 7 oder 8, dadurch gekennzeichnet,
dass der besagte Bedienungshebel (36) dem be-
sagten Deckel (5) iber einen Drehstift (39a) drehbar
zugeordnetistund mit einer Referenzebene (40) ver-
sehen ist, die dazu geeignet ist, mit dem besagten
Kopf (16) des besagten Schafts (12) des besagten
elektrischen Linearantriebs (11) in Kontakt zu kom-
men.

Rauch- und Warmeabzugssystem (1) nach einem
der Patentanspriiche 7 bis 9, dadurch gekenn-
zeichnet, dass es elastische Mittel (41) umfasst, die
der besagten Stange (31) zugeordnet sind und kon-
figuriert sind, um die Drehung der besagten Stange
(31) elastisch zu machen.

Revendications

1.

Exutoire de fumée et de chaleur (1) comprenant:

- une base (2) délimitée par un contre-cadre (3)
et disposée en périphérie par rapport a une
ouverture de passage (4) pratiquée dans la
structure d’'un batiment, ladite ouverture de pas-
sage (4) étant configurée pour mettre en com-
munication l'intérieur d’'une ou plusieurs piéces
dudit batiment avec I’environnement extérieur;
- un couvercle (5) délimité par un cadre (6) as-
socié au contre-cadre (3) de ladite base (2) au
moyen de charniéres (7) qui permettent la rota-
tion dudit couvercle (5) pour ouvrir et fermer la-
dite ouverture de passage (4);

- des moyens de rotation (10) aptes a faire tour-
ner ledit couvercle (5), comprenant:

- un actionneur linéaire électrique (11) com-
prenant une unité d’alimentation (11a) qui
actionne une tige (12) se déplacant linéai-
rement a l'intérieur d’'un cylindre (13);

- une unité d’articulation (14) fonctionnelle-
ment connectée audit actionneur linéaire
électrique (11) et comprenant au moins une
premiere tige (15) reliant la téte (16) de la-
dite tige (12) audit contre-cadre (3) et au
moins une deuxieme tige (17) reliant ledit
cylindre (13) audit contre-cadre (3);

ladite unité d’articulation (14) comprenant éga-
lement au moins une bielle (18) qui relie ladite
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téte (16) de ladite tige (12) audit cadre (6),

ou ladite unité d’'articulation (14) comprend éga-
lement au moins une troisieme tige (21) qui relie
entre elles ladite premiére tige (15) et ladite
deuxiéme tige (17), ou, dans ladite troisieme tige
(21), il est possible d’identifier une premiére ex-
trémité (21a) articulée sur une zone intermédiai-
re de ladite premiére tige (15) et une deuxiéme
extrémité (21b) articulée sur une zone intermé-
diaire de ladite deuxieme tige (17);
caractérisé en ce que ladite bielle (18) com-
prend une premiéere extrémité (18a) articulée a
ladite téte (16) de ladite tige (12) et une deuxie-
me extrémité (18b) articulée a une traverse (22)
fixée entre deux cotés opposés (6a, 6b) dudit
cadre (6).

Exutoire de fumée et de chaleur (1) selon la reven-
dication précédente, caractérisé en ce que ladite
premiere tige (15) présente la premiere extrémité
(15a) articulée a ladite téte (16) de ladite tige (12) et
ladite deuxiéme tige (17) présente la premiere ex-
trémité (17a) articulée audit cylindre (13), ou la
deuxiéeme extrémité (15b) de ladite premiere tige
(15) et la deuxiéme extrémité (17b) de ladite deuxie-
me tige (17) sont toutes deux reliées audit contre-
cadre (3) et sont toutes deux articulées a un étrier
de support (19) qui appartient a une traverse (20)
fixée entre deux cétés opposés (3a, 3b) dudit contre-
cadre (3).

Exutoire de fumée et de chaleur (1) selon la reven-
dication 2, caractérisé en ce que ladite deuxieme
extrémité (15b) de ladite premiére tige (15) et ladite
deuxieme extrémité (17b) de ladite deuxieme tige
(17) sont articulées sur des points distincts dudit
étrier de support (19).

Exutoire de fumée et de chaleur (1) selon la reven-
dication 3, caractérisé en ce que ladite deuxieme
extrémité (17b) de ladite deuxieme tige (17) est dis-
posée dans la zone de périmétre délimitée par ladite
base (2) et sous le plan (X) défini par la surface su-
périeure (3c) dudit contre-cadre (3), et que ladite
deuxiéeme extrémité (15b) de ladite premiere tige
(15) est disposée au-dessus dudit plan (X) défini par
ladite surface supérieure (3c) dudit contre-cadre (3).

Exutoire de fumée et de chaleur (1) selon la reven-
dication 4, caractérisé en ce que ladite deuxieme
extrémité (15b) de ladite premiére tige (15) et ladite
deuxieme extrémité (17b) de ladite deuxieme tige
(17) sont alignées selon une direction (Z) qui est in-
clinée par rapport a une direction verticale et inci-
dente sur ledit plan (X) défini par ladite surface su-
périeure (3c) dudit contre-cadre (3).

Exutoire de fumée et de chaleur (1) selon I'une quel-
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10.

conque des revendications précédentes, caractéri-
sé en ce qu’il comprend des moyens de couplage
(30) configurés de maniére a verrouiller ledit cadre
(6) délimitant ledit couvercle (5) audit contre-cadre
(3) délimitant ladite base (2) lorsque ledit cadre (6)
est disposé en regard et en butée dudit contre-cadre

3).

Exutoire de fumée et de chaleur (1) selon la reven-
dication 6, caractérisé en ce que lesdits moyens
de couplage (30) comprennent:

- une tige (31) associée audit couvercle (5) et
dont les extrémités sont reliées de maniere ro-
tative a des moyens de support (32) soutenus
par ledit cadre (6) dudit couvercle (5);

-unou plusieurs éléments de couplage enforme
de crochet (33) fixés a ladite tige (31);

- un ou plusieurs contre-éléments de couplage
en forme de crochet (34) appartenant audit con-
tre-cadre (3) de ladite base (2) et configurés
pour coopérer avec lesdits éléments de coupla-
ge en forme de crochet (33);

- un tirant (35) reliant ladite tige (31) a un levier
de manoeuvre (36) associé audit couvercle (5),

ledit levier de manoeuvre (36) est configuré pour ac-
tionner ledit tirant (35) et débloquer lesdits éléments
de couplage enforme de crochet (33) desdits contre-
éléments de couplage en forme de crochet (34) lors-
que la force de poussée produite par ladite téte (16)
de ladite tige (12) appartenant audit actionneur li-
néaire électrique (11) fait tourner ledit levier de ma-
noeuvre (36).

Exutoire de fumée et de chaleur (1) selon la reven-
dication 7, caractérisé en ce que ledit tirant (35)
présente la premiere extrémité (35a) fixée a un élé-
ment de couplage en saillie (37) appartenant a ladite
tige (31) et la deuxiéme extrémité (35b) fixée audit
levier de manoeuvre (36) par l'intermédiaire d’'une
fourche (38) et d’'une goupille de passage (39).

Exutoire de fumée et de chaleur (1) selon la reven-
dication 7 ou 8, caractérisé en ce que ledit levier
de manoeuvre (36) est associé de maniére rotative
audit couvercle (5) par l'intermédiaire d’'un pivot de
rotation (39a) et est pourvu d’'un plan de référence
(40) apte a entrer en contact avec ladite téte (16) de
ladite tige (12) dudit actionneur linéaire électrique

(11).

Exutoire de fumée et de chaleur (1) selon I'une quel-
conque des revendications de 7 a 9, caractérisé en
ce qu’il comprend des moyens élastiques (41) as-
sociés a ladite tige (31) et configurés pour rendre
élastique la rotation de ladite tige (31).
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