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Description

[0001] The present invention relates to an improved
covering device particularly suited to be applied to open-
ings made in buildings.

[0002] The use of covering elements that are provided
with fixed or opening covers applied to the openings
made in buildings for the intake of light and/or air is
known.

[0003] Usually each opening is associated with a cov-
ering element provided with one cover only, however, in
the case of large openings the covering element may
comprise several independent covers arranged side by
side, which can be opened selectively by the user ac-
cording to his/her needs.

[0004] In particular, if the openings are made in the
roof of the building, the covering elements are skylights
for the intake of light and air, or smoke and heat vents
that open automatically in case of emergency.

[0005] If, on the other hand, the openings are made in
the walls of the building, the covering elements are win-
dows provided with manual or automatic opening and
closing devices.

[0006] The covers of the covering devices described
above are usually made of transparent or semi-transpar-
ent materials in two and sometimes even three layers,
because in addition to ensuring the passage of light they
must also have low heat transmittance, in order to reduce
as much as possible heat exchanges with the outside.
[0007] All the covering devices described, however,
pose some drawbacks and/or limitations.

[0008] First of all, the transparency of the materials
used for making the covers offers the advantage of per-
mitting the passage of light and therefore of lighting the
rooms in a natural and diffused manner but also poses
the drawback of not being able to prevent direct sun ra-
diation, especially in some periods of the year or in spe-
cific moments of the day, with particularly annoying ef-
fects for the persons and damaging effects for the things
present therein.

[0009] The installation of suitable shields or curtains
under the covers of the covering elements makes it pos-
sible to intercept the sun rays and therefore to eliminate
the annoying directradiation but also poses the drawback
of transferring into the room all the heat absorbed by said
shields or curtains. Consequently, the ambient temper-
ature increases, and with it also the related air condition-
ing costs deriving from the need to maintain temperature
at standard values.

[0010] Another drawback posed by the covering de-
vices of known type is represented by the fact that, es-
pecially in clear winter nights, the sky vault behaves like
a blackbody that absorbs the heat of the environment
through the transparency of the covers of the covering
elements and thus cools it. It is thus necessary to keep
the heating system in operation in order to prevent the
temperature from lowering too much and avoid the for-
mation of condensate on the covering elements.
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[0011] A further drawback is represented by the fact
that in some particularly critical situations the coefficient
of transmittance of the covering elements cannot guar-
antee, both in summer and in winter, the desired heat
insulation from the external environment.

[0012] Another drawback lies in that particularly heavy
atmospheric precipitation, like for example hail, can se-
riously damage the covers of the covering elements.
[0013] Finally, a limitation posed by the known cover-
ing elements is represented by the fact that they do not
allow the user to regulate the flow of light that enters the
room through the opening to which they are applied.
[0014] A device for covering openings made in the roof
of buildings, comprising a protective shield placed over
a cover applied to each opening, is known from the Ger-
man patent DE 1 290 325, in which the protective shield
is sustained by supporting columns arranged on its pe-
rimeter in order to keep it spaced from the underlying
cover.

[0015] This solution poses a first limitation lying in that
the supporting columns fix the shield to the underlying
cover and therefore after installation the shield remains
stable in the position in which it has been installed.
[0016] Not being possible to modify its position in re-
lation to the cover, it is not possible to vary the light flow
entering the room in order to adapt it to the user’s needs.
[0017] Therefore, the regulation of the light flow let in
may only derive from the degree of light absorption of
the material with which the shield is made.

[0018] Anotherlimitation is represented by the fact that
the supporting columns are spaced from one another and
therefore do not create a barrier against the passage of
light through the perimetral area included between the
shield and the underlying cover. Therefore, it is not pos-
sible to darken the room completely.

[0019] A further limitation lies in that the supporting
columns do not perform any heat insulating function as
they do not prevent heat exchange with the outside along
the perimetral area between shield and cover.

[0020] Another limitation lies in the fact that, being it
impossible to move the protective shield and therefore
to orient it in relation to the direction from which the sun
rays originate, the covering device cannot prevent direct
sun radiation into the rooms under the openings.
[0021] The presentinvention intends to overcome the
limitations and drawbacks described above.

[0022] In particular, it is a first object of the invention
to provide an improved covering device that makes it
possible to regulate the flow of light letin the room through
the opening to which it is applied.

[0023] It is a further object of the invention to provide
a covering device that allows the light flow let into the
room to be regulated until completely darkening the
room.

[0024] Itis another object of the invention to provide a
covering device that can prevent direct sun radiation in
the rooms under the openings to which it is applied.
[0025] Itis another object of the invention to provide a
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covering device that, when in closed position, has trans-
mittance values lower than those of the covering devices
of known type.

[0026] It is another yet not the least object of the in-
vention to provide a covering device thatis more resistant
and therefore less subject to suffer damage in case of
heavy precipitation, for example hail, compared to the
covering devices of known type.

[0027] The objects described above are achieved by
a covering device having the characteristics described
in the main claim, to which the reader should refer for the
sake of brevity.

[0028] Other details of the invention are described in
the dependent claims.

[0029] The objects described above will be highlighted
in greater detail in the description of preferred embodi-
ments of the invention provided here below with refer-
ence to the attached drawings, wherein:

- Figures 1 and 2 show the covering device of the in-
vention arranged in two different operating positions,
respectively closed and open;

- Figures 3 and 4 show a construction variant of the
covering device of the invention arranged in two dif-
ferent operating positions, respectively closed and
open;

- Figures from 5 to 10 show a further construction var-
iant of the covering device of the invention in different
operating positions.

[0030] The covering device of the invention is shown
in Figures 1 and 2, where it is indicated as a whole by 1.
[0031] In the case described herein it is applied to an
opening A made in the roof of a building.

[0032] In a different construction configuration it may
also be applied to an opening made in a wall of the build-
ing.

[0033] According to the invention the covering device

comprises, in combination with one another, a cover 2
arranged over the above mentioned opening A, a pro-
tective shield 3 arranged over the cover 2 and an annular
spacer element 6 interposed between the cover 2 and
the protective shield 3, arranged on the perimeter of the
cover 2.

[0034] The cover 2 is fixed in relation to the opening
A to which it is applied, at the level of the perimeter, via
fixing means 4 that are preferably but not necessarily
clamps.

[0035] Inthis way it is possible to remove the cover, in
case of need, by simply removing the fixing means 4.
[0036] The protective shield 3, on the contrary, moves
with a compasses-like motion in relation to the cover 2
via first driving means 7 that comprise an actuator 8 sus-
tained by a fixed bracket 8a and provided with a moving
arm 8b associated with the protective shield 3.

[0037] As an alternative, as will be described below,
the protective shield, instead of moving with a compass-
es-like movement in relation to the cover, can be moved
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with a translational movement.

[0038] Itis evident that, in both cases, the actuator 8
can be of any type, for example electric or pneumatic,
and can have any shape and be operated through any
suitable system.

[0039] When the protective shield 3 is arranged in the
closed position shown in Figure 1, it rests on the spacer
element 6.

[0040] In particular, the spacer element 6, as already
specified, is of the annular type and is arranged outside
the cover 2.

[0041] Furthermore, the spacer element 6 achieves a
sealing effect against the perimetral edges of the cover
2 and of the protective shield 3.

[0042] Obviously, the height of the spacer element 6
can vary according to the manufacturer’s needs and it
will be preferably but not necessarily opaque in order to
prevent the passage of light from the sides when the pro-
tective shield 3 is closed.

[0043] Furthermore, the material used for making it will
also be of the heat insulating type, in order to reduce heat
exchange with the outside.

[0044] According to another embodiment of the inven-
tion not illustrated herein, the spacer element can be re-
placed by other supporting means, provided thatthey are
suited to prevent the passage of light and heat exchange
when the covering device is in closed position, and also
the protective shield may assume shapes different from
the one described.

[0045] For example, the protective shield may have a
very large surface, such as to contain the cover 2 com-
pletely and may rest on a supporting surface arranged
on the outer perimeter of the cover 2 itself, at the level
of the plane of the fixing means 4.

[0046] The fixing means 4 that connect the cover 2
directly to the perimeter of the opening A and the protec-
tive shield 3 to the perimeter of a first frame 3a that rests
on the spacer element 6 are preferably but not neces-
sarily of the same type.

[0047] The protective shield 3 can be rotated with a
compasses-like motion through the operation of the ac-
tuator 8 in order to be arranged in any angled position,
for example the position shown in Figure 2.

[0048] In this way the flow of light entering through the
underlying opening A can be regulated according to the
lighting conditions desired, while this is not possible with
the covering device disclosed by the mentioned German
patent.

[0049] The possibility of rotating the shield to regulate
the light flow let in through the opening under the cover
2 allows the shield to be made even with completely
opaque and very resistant materials, even metallic like
steel plate and similar materials.

[0050] This, onthe contrary, is not possible for the cov-
ering device described in the mentioned German patent
that, having a fixed shield, must necessarily be made of
a material suitable for letting the light in.

[0051] Therefore, the shield that is the subject of the



5 EP 2 169 138 A1 6

invention can be made of any material, opaque or not, in
any case very resistant and such that when the protective
shield 3 is arranged in closed position on the cover 2, as
shown in Figure 1, it protects the underlying cover 2 in
case of heavy atmospheric precipitation, like for example
severe hail, more effectively than the shield described in
the mentioned German patent.

[0052] Furthermore, it ensures tightness along the pe-
rimeter in contact with the spacer element 6 and also
reduces the heat transmittance of the covering device as
awhole and therefore also any leaks towards the outside.
[0053] Therefore, the type of material and the structure
of the protective shield 3 and of the spacer element 6
can be differentiated depending on the need, for example
the need to give priority to mechanical resistance or heat
insulation capacity or darkening capacity or all the three
characteristics together.

[0054] In the construction form described herein, the
cover 2 is fixed and therefore does not allow the room to
be aerated.

[0055] The embodiment illustrated in Figures 3 and 4
and indicated by 20 ensures the aeration of the room as
the cover 22 opens with a compasses-like movement in
relation to the opening A, being associated with second
driving means 28 that, as shown, consist of a linear ac-
tuator 21 supported by a fixed bracket 21a and provided
with a moving rod 21b having the end 21c¢ associated
with the cover 22.

[0056] Also in this case the actuator 21 can be of any
type, fluid-operated or electrically-operated.

[0057] The cover 22, in this case, is associated with a
second frame 22a that cooperates with a counterframe
22b fixed to the perimeter of the opening A, while the
protective shield 23, placed over the cover 22, is fixed to
the spacer element 26 through fixing means 25.

[0058] In another embodiment of the invention not il-
lustrated herein the second frame 22a can cooperate
directly, through contact, with the perimeter of the open-
ing A without the interposition of any counterframe. In
this case the second frame 22a will be hinged directly to
the perimetral edge of the opening A.

[0059] With this construction form, operating the sec-
ond driving means 28 means opening the cover 22 as
desired with a compasses-like movement, as shown in
Figure 4, maintaining the protective shield 23 fixed on it,
so that it follows its movement.

[0060] In this way, the regulation of the opening angle
of the cover makes it possible to regulate the air flow and
also the lighting conditions inside the room.

[0061] Furthermore, the stable presence of the protec-
tive shield constantly protects the underlying cover in
case of atmospheric precipitation, for example heavy
hail.

[0062] Itis clear that the cover 22 can be opened with
a rotation substantially up to 180° if the covering device
20 must operate as a smoke and heat vent.

[0063] A further construction variant of the invention is
shown in Figures from 5 to 8, where it is indicated as a
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whole by 30.

[0064] It makes it possible to regulate the position of
the cover 32 with respect to the opening A and of the
protective shield 33 with respect to the cover 32 inde-
pendently of each other, as second driving means 38
regulate the compasses-like opening of the cover 32
while first driving means 37 regulate the compasses-like
opening of the protective shield 33.

[0065] Also in this construction variant the cover 32 is
associated with a second frame 32a that cooperates with
a counterframe 32b fixed to the perimeter of the opening
A and the protective shield 33 is associated with a first
frame 33a.

[0066] In a different embodiment of the invention the
protective shield can be without frame and provided with
hinges and anchoring means directly fixed to the shield
itself.

[0067] Even the opening angles of the cover 32 and
of the protective shield 33 can be adjusted independently
of each other.

[0068] In this way, starting for example from the posi-
tion illustrated in Figure 5, where the cover 32 closes the
opening A and the protective shield 33 rests on the spac-
er element 36, moving only the cover 32 through the sec-
ond driving means 38 it is possible to pass to the config-
uration shown in Figure 6, which allows the passage of
air into the room, though still ensuring partial protection
against light.

[0069] Lifting only the protective shield 33 in the posi-
tion shown in Figure 7, on the other hand, means letting
light but not air into the room, as the cover 32 remains
closed.

[0070] In this position the protective shield 33 substan-
tially performs the function generally performed by a shed
opening, as it prevents direct radiation R into the room.
[0071] Whenthe protective shield 33 is arranged in the
configuration shown in Figure 7, it is possible to manoeu-
vre the cover 32 in such a way as to open it and arrange
it in the configuration shown for example in Figure 8, let-
ting also air into the room.

[0072] The protective shield 33 can in any case be ro-
tated until reaching an opening angle substantially equal
to 180°, as shown in Figure 9, and this in order to ensure
an opening angle of substantially 180° also for the cover
32 if the covering device 30 has to operate as a smoke
and heat vent.

[0073] Also in this construction variant the first driving
means 37 comprise an actuator 31 supported by a fixed
bracket 31a and provided with a moving arm 31b asso-
ciated with the protective shield 33 while the second driv-
ing means 38 comprise a linear actuator 39 supported
by a fixed bracket 39a and provided with a moving rod
39b having the end 39c¢ associated with the cover 32.
[0074] As already explained above, even in this con-
struction form the actuator can be of any type.

[0075] According to all the embodiments of the cover-
ing device of the invention described above, the cover
and/or the protective shield can be moved with a com-
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passes-like movement with respect to each other and to
the opening to which they are applied. It is evident that
the compasses-like movement of the cover and/or of the
protective shield is only one of the possible way of moving
them and is the most used because it is the easiest and
least complicated one. The compasses-like movement
can be replaced, for example, by a translational move-
ment according to which the cover and/or the protective
shield move following planes that are substantially par-
allel to each other and to the surface defined by the open-
ing to which they are applied.

[0076] Even in the case of a translational movement,
this can be achieved using mechanical, electrical or fluid-
operated actuators of the type already mentioned, and
proper means suited to ensure the sliding movement of
the cover and/or the protective shield must be provided.
[0077] Furthermore, also in the case of a translational
movement, the covering device of the invention main-
tains all the technical and functional characteristics de-
scribed above.

[0078] On the basis of the description provided above,
it is clear that the device that is the subject of the inven-
tion, in all the construction variants described, achieves
all the set objects.

[0079] In particular, it is possible to regulate the aera-
tion of the room and the flow of light let in if the shield
and the cover can be moved independently of each other.
[0080] Furthermore, it is possible to reduce the heat
transmittance of the covering device of the invention by
placing the protective shield over the cover when it is in
closed position.

[0081] In case of need, placing the protective shield
completely over the cover means protecting the latter
from possible damage that may be caused, for example,
by heavy hail.

[0082] Obviously, the user will choose for the covering
device the shape that among those described is most
suitable for its use and, as already explained, the protec-
tive shield will be made with specific different materials,
depending on whether priority is given to resistance, heat
insulation, acoustic insulation, darkening capacity, or two
or more of the listed characteristics.

[0083] Itshould be notedthatany existing and installed
covering device comprising one or more covers posi-
tioned side by side, opening or fixed, by modular skylights
or fume vents, can be transformed into the covering de-
vice of the invention by simply applying one or more pro-
tective shields arranged side by side and placed over the
covers.

[0084] In the construction phase, further changes and
modifications can be made to the covering device of the
invention, which are neither represented nor described
herein, but which must all be considered protected by
the present patent if they fall within the scope of the fol-
lowing claims.

[0085] Inthe cases where the technical characteristics
illustrated in the claims are followed by references, these
have been added only with the aim to facilitate the com-
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prehension of the claims themselves and therefore said
references do not have any limiting effect on the degree
of protection to be granted to each element they identify
only by way of example.

Claims

1. Covering device (1; 20; 30) for openings (A) made
in buildings, characterized in that it comprises the
following elements, in combination with one another:

-acover (2;22; 32) positioned over said opening
(A);

- a protective shield (3; 23; 33) positioned over
said cover (2; 22; 32);

- at least one annular spacer element (6; 26; 36)
interposed between said cover (2; 22; 32) and
said protective shield (3; 23; 33) and arranged
on the perimeter of said cover (2; 22, 32).

2. Covering device (1) according to claim 1), charac-
terized in that said cover (2) is fixed in relation to
said opening (A) and said protective shield (3) is
movable in relation to said cover (2).

3. Covering device (20) according to claim 1), charac-
terized in that said cover (22) is movable in relation
to said opening (A) and said protective shield (23) is
fixed in relation to said cover (22).

4. Covering device (30) according to claim 1), charac-
terized in that said cover (32) is movable in relation
to said opening (A) and said protective shield (33) is
movable in relation to said cover (32).

5. Covering device (1) according to claim 2), charac-
terized in that it comprises means (4) for fixing said
cover (2) to the perimeter of said opening (A) and
first driving means (7) suited to move said protective
shield (3) in relation to said cover (2).

6. Covering device (20) according to claim 3), charac-
terized in that it comprises second driving means
(28) suited to move said cover (22) in relation to said
opening (A) and means (25) for fixing said protective
shield (23) to said cover (22).

7. Covering device (30) according to claim 4), charac-
terized in that it comprises second driving means
(38) suited to move said cover (32) in relation to said
opening (A) and first driving means (37) suited to
move said protective shield (33) in relation to said
cover (32).

8. Covering device (20; 30) according to any one of
claims 6) or 7), characterized in that it comprises
a second frame (22a; 32a) associated with the pe-
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rimeter of said cover (22; 32) and mechanically con-
nected to said second driving means (28; 38), and
a counterframe (22b; 32b) associated with the pe-
rimeter of said opening (A) and cooperating with said
second frame (22a; 32a).

Covering device (1; 30) according to any one of
claims 5) or 7), characterized in that it comprises
a first frame (3a, 33a) associated with the perimeter
of said protective shield (3; 33) and mechanically
connected to said first driving means (17; 37).

Covering device (1; 30) according to any one of
claims 5), 7) or 9), characterized in that said first
driving means (7; 37) comprise at least one actuator
(8; 31) sustained by a fixed bracket (31a) and pro-
vided with a moving arm (31b) associated with said
protective shield (33).

Covering device (20; 30) according to any one of
claims 6), 7) or 8), characterized in that said second
drivingmeans (28; 38) comprise at least one actuator
(21; 39) sustained by a fixed bracket (21a; 39a) and
provided with a moving rod (21b; 39b) whose end
(21c; 39c) is associated with said cover (22; 32).
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