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(54) COVERING APPARATUS

(57) Covering apparatus, which comprises a support
structure (2) provided with two lateral beams (4), a series
of covering blades (8) supported by the lateral beams
(4), first movement means (10) arranged for rotating the
covering blades (8) between a closed position and an
open position, and second movement means (16) ar-
ranged for translating the covering blades (8) between a
packed configuration and an extended configuration. In
particular, the first movement means (10) comprise an

articulated parallelogram mechanism (21) provided with
two cranks (22) and with a connecting rod (23) provided
with a longitudinal guide (24) with which a corresponding
end (9) of each covering blade (8) is slidably and rotatably
engaged, and a linear actuator (32), which is connected
to the articulated parallelogram mechanism (21) in order
to move the latter in order to rotate covering blades (8)
between the open position and the closed position.
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Description

Field of application

[0001] The present invention regards a covering ap-
paratus according to the preamble of the independent
claim.

[0002] The present apparatus is intended to be em-
ployed for covering external surfaces, protecting them
from atmospheric agents and in particular from the sun
and rain.

[0003] The present covering apparatus is indicated for
making pergolas, verandas and more generally covering
structures, both in gardens of private homes and in open
spaces of public places, such as for example restaurants,
hotels, bathing establishments or other structures.
[0004] The covering apparatus, object of the present
invention, therefore falls within the industrial field of pro-
duction of blinds/awnings for covering outside environ-
ments.

State of the art

[0005] Known on the market are numerous solutions
of covering apparatuses for outdoor settings, termed
brise soleil in the jargon of the field, which comprise a
support structure, e.g. with canopy, fixed to the ground
and provided with two lateral longitudinal members which
support a series of oscillating blades adapted to protect
an underlying ground surface.

[0006] Known forexample are brise soleil covering ap-
paratuses comprising a series of oscillating blades, each
of which provided at the ends thereof with rotation pins
hinged to the corresponding longitudinal members.
[0007] Such apparatuses also comprise movement
means connected to the oscillating blades in order to
actuate the latter to rotate between a closed position, in
which the blades are placed substantially horizontal and
partially superimposed on each other in order to prevent
the passage of light and/or rain, and an open position, in
which the blades are placed tilted, between them delim-
iting openings for the passage of light.

[0008] Also known are covering apparatuses whose
blades can also be moved, by means of further move-
ment means, between a packed configuration, in which
the blades are side-by-side each other in proximity to a
same side of the covering apparatus, and an extended
configuration, in which they are arranged spaced from
each other.

[0009] Such apparatuses for example comprise two
guides made on the corresponding longitudinal members
and on each of which a series of carriages is mounted
which carry, rotatably mounted thereon, the rotation pins
ofthe corresponding covering blades. In addition, atleast
one of the ends of a first covering blade carries, mounted
thereon, an actuation lever, tilted with respect to the
blade, which terminates with an engagement wheel sli-
dably associable with a fixed track positioned on the lon-
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gitudinal member in order to actuate the rotation of the
blade when it is in extended configuration. In addition,
eachbladeis connected to the other through a lever chain
which, following the rotation of the first covering blade,
simultaneously also rotate the other blades.

[0010] The maindrawback relative to such solution lies
in the fact that the transmission of the rotation by means
of the actuation lever driven by the fixed track is subjected
to numerous jamming risks due to clearances and toler-
ances of such components and the lever chain between
the blades. In particular, the rotation of the blades by
means of the transmission of the movement through a
single blade is difficult and mechanically disadvanta-
geous. This can cause frequent failures in the actuation
means and therefore overall the covering apparatus is
unreliable in use.

[0011] A further drawback of the above-described so-
lution lies in the fact that during the packing the blades
can be stuck with each other and be damaged. Indeed,
during the packing, the actuation lever is not connected
to the fixed track and therefore the blades are not main-
tained fixed in a predetermined position. Therefore, over-
ly high oscillations in translation or particularly windy
weather conditions can lead the blades to rotate in an
uncontrolled manner and to knock against each other or
be stuck.

[0012] The patentapplication WO 2020/136274 A1 de-
scribes a plate covering system for windows, which com-
prises a series of plates placed on a vertical plane (cor-
responding with the plane of the window) and actuatable
torotate, between an open position and a closed position,
by means of a belt actuation system. The latter solution
of known type belongs to applications different fromthose
of the brise-soleil apparatuses mentioned above and
does not allow overcoming the abovementioned draw-
backs.

Presentation of the invention

[0013] In this situation, the problem underlying the
presentinvention is therefore that of eliminating the draw-
backs of the solutions of known type mentioned above,
by providing a covering apparatus which is entirely effi-
cient in operation and reliable.

[0014] A further object of the present invention is to
provide a covering apparatus which allows executing, in
an entirely efficient manner, the packing movement of
the covering bladesin amannerindependent of the open-
ing movement of the blades themselves.

[0015] A further object of the present invention is to
provide a covering apparatus which is structurally simple
and inexpensive to attain.

Brief description of the drawings

[0016] The technical characteristics of the present in-
vention, according to the aforesaid objects, can be clearly
seen in the contents of the below-reported claims and
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the advantages thereof will be more evident in the fol-
lowing detailed description, made with reference to the
enclosed drawings, which represent a merely exempli-
fying and non-limiting embodiment of the invention, in
which:

- figure 1 shows a top perspective view of the covering
apparatus, object of the present invention;

- figure 2 shows a perspective view of a detail of the
covering apparatus relative to the covering blades
and to the relative movement means;

- figure 3 shows a front view of a detail of the covering
apparatus at the movement means of the covering
blades, with several parts removed in order to better
illustrate other parts;

- figures 4A, 4B and 4C show, in side view, the detail
of figure 2 with the blades positioned, respectively,
in closed position, open at 45° and open at 90°;

- figure 4D shows, in side view, the detail of figure 3
with the blades positioned in packed configuration;

- figure 5 shows a side view of a further detail of the
covering equipment, relative to a linear actuator of
the movement means.

Detailed description of a preferred embodiment

[0017] With reference to the enclosed drawings, refer-
ence number 1 overall indicates the covering apparatus,
object of the present invention.

[0018] The present covering apparatus 1 is indicated
for making pergolas, verandas and more generally struc-
tures for covering outside environments, such as for ex-
ample gardens of private homes and open spaces of pub-
lic places such as restaurants, hotels, bathing establish-
ments etc.

[0019] In accordance with the embodiments illustrated
in the enclosed figures, the present covering apparatus
1 comprises a support structure 2 provided with a frame-
work 3, advantageously quadrangular, which comprises
at least two lateral beams 4 that are parallel to and side-
by-side each other. In addition, the support structure 2
also comprises preferably two front beams 5 that are par-
allel to and side-by-side each other placed to connect
the lateral beams 4.

[0020] More in detail, advantageously, each lateral
beam 4 is longitudinally extended, between a head por-
tion 4’ and a bottom portion 4", along a corresponding
first extension direction X that is preferably substantially
horizontal, and advantageously each front beam 5 is lon-
gitudinally extended along a corresponding second ex-
tension direction Y substantially orthogonal to the first
extension directions X of the lateral beams 4. Advanta-
geously, each beam 4, 5 of the support structure 2 com-
prises one or more elongated bodies that are fixed to
each other, obtained for example with metallic sections,
in particular made of extruded aluminum.

[0021] Advantageously, the support structure 2 also
comprises two first columns 6 abutted against the
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ground, each of which supports the head portion 4’ of the
corresponding lateral beam 4. Preferably, the support
structure 2 further comprises two second columns 7
placed to support the bottom portions 4" of the corre-
sponding lateral beams 4, in this manner attaining a self-
standing structure, in particular with substantially paral-
lelepiped shape.

[0022] Otherwise, in accordance with a different em-
bodiment not illustrated in the enclosed figures, the sup-
port structure 2 of the covering apparatus 1 lie on a ver-
tical wall (such as for example the wall of a building) to
which the head portions 4’ or the bottom portions 4" of
the lateral beams 4 are anchored.

[0023] In accordance with a further different embodi-
ment notillustrated in the enclosed figures, the head por-
tions 4’ and the bottom portions 4" of the lateral beams
4 of the support structure 2 are supported respectively
by a first and by a second vertical wall that face each
other, such that the support structure 2 of the covering
apparatus 1 is interposed between the two aforesaid ver-
tical walls.

[0024] Advantageously, the aforesaid lateral beams 4
and front beams 5 of the framework 3 of the support struc-
ture 2 between them delimit an upper opening of the sup-
port structure 2 itself, placed above a surface of the
ground intended to be protected by the covering appa-
ratus 1.

[0025] According tothe presentinvention, the covering
apparatus 1 comprises a series of covering blades 8
placed one after the other according to the aforesaid first
extension direction X of the lateral beams 4, and advan-
tageously actuatable in order to close the aforesaid upper
opening of the support structure 2, respectively in order
to cover the underlying surface of the ground to protect
the latter from the sun and/or from the rain. Each covering
blade 8 is extended, according to a longitudinal axis W
substantially orthogonal to the first extension direction X
(and preferably substantially horizontal), between two
opposite ends 9 supported by the respective lateral
beams 4.

[0026] According tothe presentinvention, the covering
apparatus 1 comprises first movement means 10 me-
chanically connected to the covering blades 8 and ar-
ranged for rotating each of the covering blades 8 around
a corresponding rotation axis R, parallel to the longitudi-
nal axis W, between a closed position (illustrated for ex-
ample in figure 4A) and at least one open position (two
of which are illustrated in the examples of figures 4B and
4C).

[0027] In particular, the movement of the covering
blades 8 between the closed position and the open po-
sition is any one movement which has at least one rotary
component, for example a rotation movement or a roto-
translation movement.

[0028] Advantageously, the covering blades 8 in the
closed position are placed to close the upper opening of
the support structure 2, in particular such to cover the
underlying surface of the ground.
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[0029] Preferably, in the closed position, the covering
blades 8 are placed one in contact with the next (advan-
tageously also by means of gaskets), in order to close
the upper opening of the support structure 2.

[0030] Advantageously, in the open position, the cov-
ering blades 8 are placed spaced from each other, to-
gether delimiting passage openings, advantageously
susceptible of being traversed by the light and air.
[0031] Preferably, with reference to the example of fig-
ures 2 and 3, each covering blade 8 is provided with a
first longitudinal edge 11 and with a second longitudinal
edge 12 which are extended along the corresponding
longitudinal axis W between the two opposite ends 9 of
the covering blade 8 itself. In particular, the second lon-
gitudinal edge 12, with the covering blades 8 in closed
position, is placed above the first longitudinal edge 11 of
the subsequent covering blade 8.

[0032] Advantageously, each covering blade 8 com-
prises a central body 13, with elongated shape, which is
longitudinally extended along the rotation axis R between
two corresponding ends, at which the ends 9 of the cov-
ering blade 8 are placed. For example, the central body
13 comprises a metallic section (e.g. made of extruded
aluminum) advantageously closed at the ends thereof by
lateral caps 14. Advantageously, each covering blade 8
is provided with a pin 15 aligned with the rotation axis R
and at least rotatably connected, at each end 9 of the
covering blade 8, with the corresponding lateral beam 4,
so as to allow the rotation of the covering blade 8.
[0033] Preferably, the pin 15 projects projectingly out-
ward from the corresponding end 9 of the covering blade
8, and can be formed also by multiple parts, for example
two separate portions constrained to the corresponding
end 9 and aligned with the rotation axis R. Advantageous-
ly, the rotation axis R of each covering blade 8, and in
particular the corresponding pin 15, are preferably placed
at the first longitudinal edge 11 of the covering blade 8.
[0034] Accordingtothe presentinvention, the covering
apparatus 1 comprises second movement means 16 me-
chanically connected to the covering blades 8 and ar-
ranged for translating the aforesaid covering blades 8
along the first extension direction X of the lateral beams
4. In particular, the covering blades 8 are movable by the
second movement means 16 between a packed config-
uration (illustrated for example in figure 4D), in which the
covering blades 8 are placed next to each other in the
open position at the head portions 4’ (or, alternatively, at
the bottom portion 4") of the aforesaid lateral beams 4,
and an extended configuration (illustrated for example in
figures 4A-C), in which the covering blades 8 are placed
distributed along the first extension direction X of the lat-
eral beams 4.

[0035] Advantageously, with reference to figures 3 and
4A-D, the second movement means 16 comprise two
fixed lateral guides 17, each arranged on the correspond-
ing lateral beam 4 and extended parallel to the first ex-
tension direction X of the latter, and a plurality of carriages
18, which are slidably engaged with the lateral guides
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17. In particular, each carriage 18 advantageously rotat-
ably carries, mounted thereon, a corresponding covering
blade 8 around the rotation axis R, atthe respective end 9.
[0036] In particular, an end blade 8’ of the covering
blades 8 is fixed along the lateral guides 17 (only being
able to rotate) and is advantageously pivoted to two fixed
carriages 18’ fixed to the corresponding lateral beams 4
in a manner such that the first end blade 8’ always re-
mains placed at the head portions 4’ (or bottom portions
4") of the lateral beams 4, while the other covering blades
8, during the movement between the packed configura-
tion and the extended configuration, slide along the lat-
eral guides 17 by means of the corresponding carriages
18.

[0037] In particular, each lateral guide 17 is provided
with one or more rails 17’ to which the carriages 18 are
coupled, by means of for example corresponding first
wheels 19.

[0038] Advantageously, the end 9 of each covering
blade 8 is hinged to the corresponding carriage 18 by
means of the aforesaid corresponding pin 15.

[0039] Advantageously, the second movement means
16 comprise a pantograph mechanism 20, which con-
nects together the carriages 18 constrained to the same
lateral guide 17. Such pantograph mechanism 20, in sub-
stance, maintains the carriages 18 equidistant from each
other during their movement along the lateral guide 17.
[0040] In a per se conventional manner, the panto-
graph mechanism 20 comprises (as is visible for example
in the detail of figure 5) a series of multiple pairs of levers
20A, 20B pivoted like a scissors, in which each pair com-
prises a first lever 20A and a second lever 20B whose
ends are pivoted to the ends, respectively, of the second
lever 20B and of the first lever 20A of the subsequent
pair. In particular, pairs of levers 20A, 20B are pivoted to
the corresponding carriages 18, for example at the hing-
ing point between the first lever 20A and the second lever
20B of the subsequent pair, preferably at the first wheel
19 of the carriage 18.

[0041] Suitably, in accordance with the embodiment
illustrated in the enclosed figures, the second movement
means 16 comprise two pantograph mechanisms 20,
each connected to the corresponding series of carriages
18 arranged on the respective lateral guide 17. Prefera-
bly, the second movement means 16 comprise actuation
means (notillustrated in the enclosed figures), which are
mechanically connected to the carriages 18 and are ar-
ranged for moving them along the lateral guides 17 in
order to move the covering blades 8 between the packed
configuration and the extended configuration.

[0042] In particular, the aforesaid actuation means
comprise, in a per se conventional manner, an electrical
drive motor mechanically connected, for example by
means of belt transmission means, to the carriages 18
in order to drive the movement thereof along the lateral
guides 17.

[0043] In accordance with the idea underlying the
presentinvention, the firstmovementmeans 10 comprise
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an articulated parallelogram mechanism 21 comprising
two cranks 22, which are hinged to the support structure
2, and a connecting rod 23, which is connected to the
cranks 22 in a manner such that cranks 22 and connect-
ing rod 23 and are moved parallel to a movement plane
M perpendicular to the rotation axes R of the covering
blades 8.

[0044] The connecting rod 23 is also provided with a
longitudinal guide 24 to which the corresponding end 9
of each covering blade 8 is slidably and rotatably en-
gaged.

[0045] More in detail, with reference to figures 3 and
4A-D, the articulated parallelogram mechanism 21 is
configured as a flat articulated parallelogram which is
moved on the movement plane M (configured therefore
with revolute pairs having axis orthogonal to the move-
ment plane M itself).

[0046] In particular, the cranks 22 are hinged, at cor-
responding first ends 25 thereof, to the support structure
2 by means of corresponding firstrevolute pairs 26 having
first axes orthogonal to the movement plane M, and are
hinged, at corresponding opposite second ends 27 there-
of, to the connecting rod 23 by means of second revolute
pairs 28 having second axes parallel to the aforesaid first
axes. Suitably, the second revolute pairs 28 are connect-
ed to the connecting rod 23 by means of first attachment
brackets 45. Advantageously, the connecting rod 23 has
elongated shape (in particular with rod shape), extended
mainly along a longitudinal direction L parallel to the first
extension direction X of the lateral beams 4, in particular
between two opposite ends in proximity to which the cor-
responding cranks 22 are hinged by means of the afore-
said corresponding second revolute pairs 28.

[0047] Preferably, the longitudinal guide 24 of the con-
necting rod 23 has rectilinear extension, in particular par-
allel to the longitudinal direction L of the connecting rod
23 itself.

[0048] Advantageously, the articulated parallelogram
mechanism 21 is placed at the corresponding lateral
beam 4 with the first ends of the cranks 22 hinged to such
lateral beam 4.

[0049] Advantageously, with reference to the example
of figure 3, each covering blade 8 carries, mounted ther-
eon, atatleastone ofthe ends 9, an engagement element
29 placed in distal position from the rotation axis R of the
covering blade 8 itself. The engagement element 29 is
advantageously rotatably and slidably engaged with the
longitudinal guide 24 of the connecting rod 23, allowing
the movement of the covering blades 8 along the lateral
beams 4 during the movement between the packed con-
figuration and the extended configuration.

[0050] Advantageously, the engagement element 29
comprises a slide element 30, for example a second
wheel, rotatably connected (in particular in an idle man-
ner) to the end 9 of the covering blade 8 and slidable
along the longitudinal guide 24. The latter is advanta-
geously obtained with a longitudinal rail 31 made on the
connecting rod 23 and having a section (on a plane or-
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thogonal to the first extension axis X) with substantially
"C" shape with an opening directed towards the corre-
sponding ends 9 of the covering blades 8 and traversed
by the engagement element 29, and an upper and lower
wall between which the slide element 30 is slidably in-
serted, substantially to size. According to the invention,
the first movement means 10 comprise a linear actuator
32 arranged in order to move the articulated parallelo-
gram mechanism 21 so as to drive the rotation of the
covering blades 8.

[0051] More in detail, the aforesaid linear actuator 32
comprises a first member 33, which is rotatably con-
strained to the support structure 2 (and preferably to the
respective lateral beam 4), and a second member 34
(preferably rigid), which is slidably coupled to the first
member 33 according to a movement direction S parallel
to the movement plane M and is rotatably connected to
the articulated parallelogram mechanism 21. The second
member 34 is actuatable to be moved, with relative mo-
tion with respect to the first member 33, along the afore-
said movement direction S in order to move the articu-
lated parallelogram mechanism 21 on the movement
plane M in order to rotate the covering blades 8 between
the open position and the closed position.

[0052] Inthis manner, the linear actuator 32 is capable
of actuating, by means of the articulated parallelogram
mechanism 21, the rotation movement of the covering
blades 8, without having to arrange complicated mech-
anisms, with consequent structural simplification and low
risks of jamming or malfunctioning during the movement
of the covering blades 8 themselves.

[0053] Advantageously, as illustrated in the example
of figure 2, the first movement means 10 comprise two
articulated parallelogram mechanisms 21 and two cor-
responding linear actuators 32 placed at the respective
lateral beams 4 of the support structure 2.

[0054] Preferably, with reference to figures 3 and 5,
the first member of the linear actuator 32 is hinged to the
support structure 2 (and in particular to the lateral beam
4) by means of a first hinge 35 having a first hinging axis
orthogonal to the movement plane M, and the second
member 34 is connected to the articulated parallelogram
mechanism 21 at a second hinge 36 having a second
hinging axis, also orthogonal to the movement plane M.
[0055] In particular, one between the first member 33
and the second member 34 comprises a jacket provided
with a slide seat, and the other between the first member
33 and the second member 34 comprises a steminserted
in such slide seatand movable in extension and retraction
with respect to the jacket, in a manner such to respec-
tively lengthen or shorten the length of the linear actuator
32 along the movement direction S, consequently deter-
mining the movement of the articulated parallelogram
mechanism 21.

[0056] Preferably, the first member 33 comprises the
aforesaid jacket and the second member 34 comprises
the aforesaid stem.

[0057] Advantageously, the linear actuator 32 is of
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electric type and is provided, in particular, with an electric
motor 37 mechanically connected to the first member 33
and to the second member 34 and arranged in order to
move the second member 34 with respect to the first
member 33 along the movement direction S. For exam-
ple, the electric motor 37 is mounted on the jacket of the
first member 33 and is connected, for example by means
of a screw-nut screw mechanism, to the stem of the sec-
ond member 34 so as to movement the latter in extension
and retraction with respect to the jacket.

[0058] In operation, during the actuation of the linear
actuator 32, the latter (due to the rotatable connection of
the first and of the second member 33, 34, respectively,
to the support structure 2 and to the articulated parallel-
ogram mechanism 21) varies its position in order to be
adapted to the movement of the articulated parallelogram
mechanism 21, with consequent variation of the move-
ment direction S, which, while remaining parallel to the
movement plane M, varies its position and/or tilt. Advan-
tageously, the second member 34 of the linear actuator
32is connected to the connecting rod 23 of the articulated
parallelogram mechanism 21.

[0059] Advantageously, the first movement means 10
comprise a rigid connection body 38, which is placed to
connect between the second member 34 of the linear
actuator 32 and the connecting rod 23 of the articulated
parallelogram mechanism 21.

[0060] More in detail, with reference to the example of
figure 5, the connection body 38 is provided with:

- afirst hinging point 39, at which the connection body
38 is hinged to the support structure 2 (and in par-
ticular to the respective lateral beam 4);

- asecond hinging point 40, at which the connection
body 38 is hinged to the second member 34 of the
linear actuator 32;

- athird hinging point41, at which the connection body
38 is hinged to the connecting rod 23 of the articu-
lated parallelogram mechanism 21.

[0061] The aforesaid hinging points 39,40, 41 are non-
aligned with respect to each other on the movement plane
M, in a manner in particular such that their projection on
the movement plane M identifies the vertices of a triangle.
[0062] In this manner, advantageously, the linear ac-
tuator 32 acts on a point (the second hinging point 40)
which is placed with a specific advance angle o with re-
spect to the third hinging point 41 in which connecting
rod 23 is connected to the connection body 38, allowing
avoiding specific unique points in which the articulated
parallelogram mechanism 21 would be unable to ensure
the correct movement of its members and, consequently,
of the covering blades 8. For example, in the event in
which the covering blades 8 are stopped with the en-
gagement elements 29 horizontally aligned with the pins
15, the slidable coupling of the engagement elements 29
to the connecting rod 23 could induce, in the subsequent
movement, an incorrect movement of the connecting rod
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23, for example by tilting it with respect to the first exten-
sion direction X of the lateral beams 4, with consequent
incoherent movement of the covering blades 8. The ar-
rangement of the connection body 38 according to the
invention allows the linear actuator 32 to act on the con-
necting rod 23, maintaining itin the correct position, with-
out the action of the engagement elements 29 causing
incorrect movements thereof. In operation, the actuation
of the linear actuator 32 determines, by acting on the
second hinging point 40, the rotation of the connection
body 38 around the first hinging point 39 (hinged to the
support structure 2). The consequent moment applied to
the connection body 38 generates a corresponding force
of the third hinging point 41 hinged to the connecting rod
23, moving the latter according to the movement allowed
by the cranks 22 of the articulated parallelogram mech-
anism 21.

[0063] In detail, with reference to the example of figure
5, the first, second and third hinging point 39, 40, 41 iden-
tify an advance angle o with vertex in the first hinging
point 39 and having width comprised between 10° and
80°, preferably between 20° and 60°.

[0064] In particular, the connection body 38 is provid-
ed, at the first and third hinging point 39, 41, respectively
with a first and with a second pin 42, 43 having axes
parallel to the movementplane M, and by means of which
the connection body 38 is connected, respectively, to the
support structure 2 and to the connecting rod 23 of the
articulated parallelogram mechanism 21. Suitably, the
second pin 43 is connected to the connecting rod 23 by
means of a second attachment bracket 46.

[0065] Preferably, the connection body 38 is connect-
ed to the second member 34 of the linear actuator 32, at
the second hinging point 40, by means of the aforesaid
second hinge 36.

[0066] Advantageously, the second hinging point 40
and the third hinging point 41 of the connection body 38
are always placed on a same side with respect to a hor-
izontal reference plane K passing through the first hinging
point 39 (and in particular of the relative first pin 42).
Therefore, in any position between the open position and
the closed position of the opening blades 8, the second
hinging point 40 and the third hinging point 41 of the con-
nection body 38 are always placed on the same side as
the first hinging point 39, as defined above.

[0067] Preferably, also the linear actuator 32 is always
situated on the same side as the second and third hinging
point 40, 41 with respect to the reference plane K.
[0068] In particular, with reference to the examples of
the enclosed figures 4A-4D, the second hinging point 40
and the third hinging point 41 (and preferably the linear
actuator 32) are always placed at a height greater than
the first hinging point 39 (i.e. always above the aforesaid
reference plane K).

[0069] In this manner, in particular, the third hinging
point 41 is never horizontally aligned with the first hinging
point 39 (hinged to the support structure 2) and/or it is
never situated on a side different from that of the linear
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actuator 32 with respect to the reference plane K. Con-
sequently, the connection body 38 is never situated in a
condition in which, following the actuation of the linear
actuator 32, it is not possible to provide for the rotation
sense of the connection body 38 itself around the first
hinging point 39.

[0070] Advantageously, the first pin 42 of the first hing-
ing point 39 of the connection body 38 is aligned with the
first revolute pairs 26 which connect the cranks 22 of the
articulated parallelogram mechanism 21 to the support
structure 2, in particular lying on the aforesaid reference
plane K.

[0071] Preferably,the second pin43 of the third hinging
point 41 of the connection body 38 is aligned, according
to the longitudinal direction L of the connecting rod 23 of
the articulated parallelogram mechanism 21, with the
second revolute pairs 28 which connect the cranks 22 to
the connecting rod 23.

[0072] Advantageously, the connection body 38 has
substantially plate-like shape with main extension sub-
stantially parallel to the movement plane M. Preferably,
the connection body 38, obtained for example with a me-
tallic plate, can have bends transverse to the movement
plane M so as to allow the connection thereof with the
support structure 2, the linear actuator 32 and the con-
necting rod 23.

[0073] In particular, the hinging points 39, 40, 41 can
be placed on different planes parallel to the movement
plane M, in this case the abovementioned spatial rela-
tions of the hinging points 39, 40, 41 being defined by
their projection on the movement plane M.

[0074] In accordance with the particular embodiment
illustrated in the enclosed figures (with reference for ex-
ample to figure 3), each covering blade 8 is provided, at
its ends 9, with corresponding movement levers 44, each
of which interposed between the corresponding end of
the central body 13 of the covering blade 8 and the cor-
responding carriage 18.

[0075] In particular, each movement lever 44 is fixed,
preferably removably, to the corresponding end of the
central body 13 and carries, mounted thereon, the cor-
responding pin 15 (hinged to the carriage 18), and the
corresponding engagement element 29 slidably and ro-
tatably engaged with the connecting rod 23 of the artic-
ulated parallelogram mechanism 21.

[0076] For example, the movement lever 44 is L
shaped and is advantageously fixed to the exterior of the
central body 13, e.g. by means of reversible coupling
means or other attachment means of known type, so as
to make the movement lever integral in rotation with the
covering blade 8.

[0077] In accordance with a different non-illustrated
embodiment, the covering blades 8 do not comprise the
aforesaid movement levers 44 and, in particular, the pin
15 and the engagement element 29 are fixed directly to
the central body 13 of the covering blade 8. In operation,
the first movement means 10 are arranged for rotating
the covering blades 8 in a first rotation sense VI (counter-
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clockwise in the example of figures 4B and 4C) in order
to bring them from the closed position to the open posi-
tion, and in an opposite second rotation sense V2 (clock-
wise in the example of figures 4B and 4C) in order to
bring them from the open position to the closed position.
[0078] In particular, the articulated parallelogram
mechanism 21 is configured such that it is moved with
the connecting rods 23 which rotate in the aforesaid first
rotation sense VI in order to actuate the covering blades
8 to rotate towards the open position, and in the aforesaid
second rotation sense V2 in order to actuate the covering
blades 8 towards the closed position.

[0079] Suitably,the connectingrod 23 of the articulated
parallelogram mechanism 21 is actuated to be moved
upward in order to move the covering blades 8 to rotate
towards the open position, and downward in order to
move the covering blades 8 towards the closed position.
[0080] Preferably, the linear actuator 32 is arranged
for rotating the connection body 38 (around the first hing-
ing point 39) in the first rotation sense VI in order to move
the covering blades 8 towards the open position and in
the opposite second rotation sense V2 in order to move
the covering blades 8 towards the closed position.
[0081] In operation, starting for example from the con-
dition of figure 4a (in which the covering blades 8 are in
closed position and in extended configuration), the linear
actuator 32 is actuatable in order to move, preferably by
means of the connection body 38, the articulated paral-
lelogram mechanism 21, such that the movement of the
connecting rod 23 on the movement plane M rotates, by
means of the engagement elements 29, the covering
blades 8 towards the open position, e.g. like that of figures
4B or 4C. Subsequently, the second movement means
16 are actuated in order to bring the covering blades 8
from the extended position to the packed configuration
(illustrated in figure 4D). In particular, following the actu-
ation of the second movement means 16, the engage-
ment elements 29 are susceptible of sliding along the
longitudinal guide 24 of the connecting rod 23 in order to
allow the movement of the covering blades 8 along the
lateral beams 4.

[0082] The aforesaid operations are carried out in the
opposite manner in order to bring the covering blades 8
back into the open position and extended configuration.
[0083] The invention thus conceived therefore attains
the pre-established objects.

Claims
1. Covering apparatus (1), which comprises:

- a support structure (2) provided with a frame-
work (3), which comprises at least two lateral
beams (4) that are parallel to and side-by-side
each other, each of which is longitudinally ex-
tended, along a corresponding first extension di-
rection (X);
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- a series of covering blades (8) placed one after
the other according to said first extension direc-
tion (X), each of said covering blades (8) being
extended, according to a longitudinal axis (W)
thereof that is substantially orthogonal to said
first extension direction (X), between two oppo-
site ends (9) supported by the respective said
lateral beams (4);

- first movement means (10) mechanically con-
nected to said covering blades (8) and arranged
for rotating each of said covering blades (8)
around a corresponding rotation axis (R), sub-
stantially parallel to said longitudinal axis (W),
between a closed position and at least one open
position;

- second movement means (16) mechanically
connected to said covering blades (8) and ar-
ranged for translating said covering blades (8)
along the first extension direction (X) of said lat-
eral beams (4) between a packed configuration,
in which said coveringblades (8) are placed next
to each other in said open position, and an ex-
tended configuration, in which said covering
blades (8) are placed distributed along the first
extension direction (X) of said lateral beams (4);

wherein said first movement means (10) comprise:

- at least one articulated parallelogram mecha-
nism (21), which comprises at least two cranks
(22) hinged to said support structure (2), and a
connecting rod (23) connected to said cranks
(22) in order to be moved on a movement plane
(M) that is substantially perpendicular to the ro-
tation axes (R) of said covering blades (8);
wherein said connecting rod (23) is provided
with a longitudinal guide (24) with which a cor-
responding said end (9) of each said covering
blade (8) is slidably and rotatably engaged;

- at least one linear actuator (32), which com-
prises a first member (33), which is at least ro-
tatably constrained to said support structure (2),
and a second member (34), which is slidably
coupled to said first member (33) according to
a movement direction (S) parallel to said move-
ment plane (M), is at least rotatably connected
to said articulated parallelogram mechanism
(21) and is actuatable to be moved, with relative
motion with respect to said first member (33),
along said movement direction (S) in order to
move said articulated parallelogram mechanism
(21) on said movement plane (M) in order to ro-
tate said covering blades (8) between said open
position and said closed position;

wherein said second movement means (16) com-
prise:
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- two fixed lateral guides (17), each of which is
arranged on the corresponding said lateral
beam (4) and is extended parallel to said first
extension direction (X);

- a plurality of carriages (18), which are slidably
engaged with said lateral guides (17) and each
carry, rotatably mounted thereon, a correspond-
ing said covering blade (8), around said rotation
axis (R), at the respective said end (9) of said
covering blade (8).

Covering apparatus (1) according to claim 1, char-
acterized in that the second member (34) of said
linear actuator (32) is connected to the connecting
rod (23) of said articulated parallelogram mechanism
(21).

Covering apparatus (1) according to claim 1 or 2,
characterized in that said first movement means
(10) comprise a rigid connection body (38), which is
placed to connect the second member (34) of said
linear actuator (32) to the connecting rod (23) of said
articulated parallelogram mechanism (21);

wherein said connection body (38) is provided with:

- afirst hinging point (39), at which said connec-
tion body (38) is hinged to said support structure
(2);

- a second hinging point (40), at which said con-
nection body (38) is hinged to the second mem-
ber (34) of said linear actuator (32);

- a third hinging point (41), at which said con-
nection body (38) is hinged to said connecting
rod (23);

wherein said hinging points (39, 40, 41) are non-
aligned with respect to each other on said movement
plane (M).

Covering apparatus (1) according to claim 3, char-
acterized in that said second hinging point (40) and
said third hinging point (41) are always placed on a
same side with respect to a horizontal reference
plane (K) passing through said first hinging point
(39).

Covering apparatus (1) according to claim 4, char-
acterized in that said second hinging point (40) and
said third hinging point (41) are always placed at a
greater height with respect to said first hinging point
(39).

Covering apparatus (1) according to any one of the
preceding claims from 3 to 5, characterized in that
said first, second and third hinging point (39, 40, 41)
identify an advance angle (o) with vertex in said first
hinging point (39) and having width comprised be-
tween 10° and 80°.
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Covering apparatus (1) according to claim 6, char-
acterized in that said advance angle (o) has width
comprised between 20° and 60°.

Covering apparatus (1) according to any one of the
preceding claims 3 to 7, characterized in that said
connection body (38) has substantially plate-like
shape with main extension substantially parallel to
said movement plane (M).

Covering apparatus (1) according to any one of the
preceding claims, characterized in that said sec-
ond movement means (16) comprise a pantograph
mechanism (20), which connects together said car-
riages (18) constrained to the same said lateral guide
(17).

Covering apparatus (1) according to claim 9, char-
acterized in that said pantograph mechanism (20)
comprises a series of pairs of levers (20A, 20B) piv-
oted like a scissors, wherein at least some of said
pairs of levers (20A, 20B) are pivoted to correspond-
ing said carriages (18).
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