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(54) COVERING APPARATUS

(57)  Covering apparatus (1), which comprises a sup-
port structure (2), provided with two lateral beams (21),
a series of covering blades (3), supported by the lateral
beams (21), first movement means (4), arranged for ro-
tating the covering blades (3) between a closed position
and an open position, and second movement means (5),
arranged for translating the covering blades (3) between
a packed configuration, and an extended configuration.

In particular, the covering apparatus (1) comprises cam
actuation means (6) provided with a translation profile
(62) mechanically engaged, by means of a correspond-
ing translation cam follower (50), to the second move-
ment means (5). In addition, the covering apparatus (1)
comprises motor means (7), mechanically connected to
the cam actuation means (6) in order to move them, ac-
tuating the second movement means (5).
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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, thus falls within the industrial field of production
of blinds for covering outside environments.

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] Brise soleil covering apparatuses are for exam-
ple known which comprise a series of oscillating blades,
each of which provided at its ends with rotation pins
hinged with 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] Covering apparatuses are also known 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 placed spaced from each
other.

[0009] Such apparatuses for example comprise two
guides made on the corresponding longitudinal mem-
bers, and on each guide a series of carriages is mounted
which rotatably carry, 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-
gitudinal member in order to actuate the rotation of the
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blade when it is in extended configuration.

[0010] In addition, each blade is connected to the oth-
ersin order to simultaneously rotate following the rotation
of the first covering blade.

[0011] The main drawback relative to such solution lies
in the fact that the rotation of the blades is entirely con-
nected with their translation. Indeed, the rotation can only
be actuated when the lever of the first blade is inserted
in the fixed track and this occurs when the blades are
completely in the extended configuration.

[0012] A further drawback of the covering apparatuses
of known type lies in the fact that 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.

[0013] A further drawback of the above-described so-
lution lies in the fact that during packing the blades can
be stuck on each other and be damaged. Indeed, during
packing, the actuation lever is not connected to the fixed
track and therefore the blades are not maintained fixed
in a predetermined position. Hence, overly high oscilla-
tionsin translation or particularly windy climate conditions
can bring the blades to rotate in an uncontrolled manner
and hit against each other or remain stuck.

[0014] The patent US 9,175,511 describes a further
covering apparatus of known type, in which the carriages
are connected to each other by a pantograph mechanism
having one end constrained to a fixed guide element and
the other end connected to a head carriage. In addition,
the covering apparatus comprises a motor which actu-
ates a worm screw, which is engaged in a nut screw of
the head carriage which, following the rotation of the
worm screw, is actuated to slide along the lateral longi-
tudinal members, causing the opening or the closing of
the pantograph, which in turn determines the sliding of
the other carriages, maintaining them equidistant. The
carriages are provided with vertical slots in which several
pantograph junction pins are inserted. Such solution
does not allow resolving the abovementioned problems
in a satisfactory manner.

Presentation of the invention

[0015] 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 functionally
and designably flexible and versatile in use.

[0016] 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 blades in a manner independent from the
opening movement of the blades themselves.

[0017] A further object of the present invention is to
provide a covering apparatus that is reliable in use.
[0018] A further object of the present invention is to
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provide a covering apparatus that is structurally simple
and inexpensive to make.

Brief description of the drawings

[0019] The technical characteristics of the present in-
vention, according to the aforesaid objects, can be clearly
seen from the content of the below-reported claims and
the advantages thereof will be more evident in the fol-
lowing detailed description, made with reference to the
enclosed drawings, which represent several merely ex-
emplifying and non-limiting embodiments of the inven-
tion, in which:

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

- figure 2 shows a perspective view of a detail of the
covering apparatus relative to movement means and
to the covering blades along a section of arespective
lateral beam, in accordance with a first embodiment
of the invention, with several components of the
movement means removed in order to better show
other components of the covering apparatus;

- figure 3shows a perspective view fromanother angle
of an enlarged detail of figure 2, with several com-
ponents removed and others transparent;

- figure 4 shows a side view of the detail of figure 3,
with several components removed and others trans-
parent;

- figure 5 shows a detail of cam movement means of
the present covering apparatus, in accordance with
the aforesaid first embodiment;

- figure 6 shows a perspective view of a detail of the
covering apparatus relative to movementmeans and
to the covering blades along a section of a respective
lateral beam, in accordance with a second embodi-
ment of the invention, with several components of
the movement means removed in order to better
show other components of the covering apparatus;

- figure 7 shows a perspective view from another angle
of an enlarged detail of figure 6, with several com-
ponents removed and others transparent;

- figure 8 shows the cam actuation means of the cov-
ering apparatus in accordance with the aforesaid
second embodiment;

- figure 9 shows a perspective view of a detail of the
covering apparatus relative to movement means and
to the covering blades along a section of a respective
lateral beam, in accordance with a third embodiment
of the invention, with several components of the
movement means removed in order to better show
other components of the covering apparatus;

- figure 10 shows a front view of an enlarged detail of
figure 9;

- figure 11 shows a perspective view from another an-
gle ofan enlarged detail of figure 9, with several com-
ponents removed and others transparent.
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Detailed description of a preferred embodiment

[0020] With reference to the enclosed drawings, refer-
ence number 1 overall indicates the covering apparatus
that is the object of the present invention.

[0021] The present covering apparatus 1 is indicated
for making pergolas, verandas and more generally cov-
ering structures of 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.

[0022] Inaccordance with the embodiments illustrated
in the enclosed figures, the present covering apparatus
1 comprises a support structure 2 provided with a frame-
work 20, advantageously quadrangular, which compris-
es at least two lateral beams 21 that are parallel to and
side-by-side each other. In addition, the support structure
preferably comprises also two front beams 22 that are
parallel to and side-by-side each other, placed to connect
the lateral beams 21.

[0023] More in detail, advantageously, each lateral
beam 21 is longitudinally extended, between a head por-
tion 21’ and a bottom portion 21", along a corresponding
first extension direction X that is preferably substantially
horizontal, and advantageously each front beam 22 is
longitudinally extended along a corresponding second
extension direction Y substantially orthogonal to the first
extension directions X of the lateral beams 21.

[0024] In particular, one of the two front beams 22 is
placed to connect the head portions 21’ of the lateral
beams 21, and the other of the front beams 22 is placed
to connect the bottom portions 21" of the lateral beams
21 themselves.

[0025] Advantageously, each beam 21 and 22 of the
support structure 2 respectively comprises a first and a
second elongated body 23 and 24, each preferably ob-
tained with a metal section, in particular made of extruded
aluminum.

[0026] Advantageously, the support structure 2 also
comprises two first columns 25 abutted against the
ground, and each of which supports the head portion 21’
of the corresponding lateral beam 21. Preferably, the
support structure 2 comprises two further second col-
umns 26 placed to support the bottom portions 21" of the
corresponding lateral beams 21, in this manner attaining
a self-supporting structure, in particular with substantially
parallelepiped shape.

[0027] Otherwise, in accordance with a different em-
bodiment variant not illustrated in the enclosed figures,
the support structure 2 of the covering apparatus 1 is
backed against a vertical wall (such as for example the
wall of a building), at which the head portions 21’ or the
bottom portions 21" of the lateralbeams 21 are anchored.
[0028] In accordance with a further different embodi-
ment variant not illustrated in the enclosed figures, the
head portions 21’ and the bottom portions 21" of the lat-
eral beams 21 of the support structure 2 are respectively
supported by a first and by a second vertical wall that
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face each other, such that the support structure 2 of the
covering apparatus 1 is interposed between the two
aforesaid vertical walls.

[0029] Advantageously, the aforesaid lateralbeams 21
and front beams 22 of the framework 20 of the support
structure 2 between them delimit an upper opening of
the support structure 2 itself, placed above a ground sur-
face intended to be protected by the covering apparatus
1.

[0030] Accordingtothe presentinvention, the covering
apparatus 1 comprises a series of covering blades 3
placed one after the other according to the aforesaid first
extension direction X of the lateral beams 21, preferably
from the bottom portions 21" to the head portions 21’ of
the lateral beams 21, and advantageously actuatable for
closing the aforesaid upper opening of the support struc-
ture 2, respectively so as to cover the underlying ground
surface in order to protect the latter from sun and/or rain.
[0031] Of course, withoutdeparting from the protective
scope of the present invention, the succession of the
aforesaid covering blades 3 can be considered, in an
entirely equivalent manner, in the sense opposite that
considered above, i.e. from the bottom portions 21" to
the head portions 21’ of the lateral beams 21.

[0032] Each covering blade 3 is extended, according
to a longitudinal axis W thereof that is substantially or-
thogonal to the first extension direction X (and preferably
substantially horizontal), between two opposite ends 31
supported by the respective lateral beams 21. According
to the present invention, the covering apparatus 1 com-
prises first movement means 4 mechanically connected
to the covering blades 3 and arranged in order to rotate
each of the covering blades 3 around a corresponding
rotation axis R, parallel to the longitudinal axis W, be-
tween a closed position and at least one open position.
[0033] In particular, the movement of the covering
blades 3 between the closed position and the open po-
sition is any one movement that has at least one rotary
component, for example a pure rotation movement or a
rotational-translation movement.

[0034] Advantageously, the covering blades 3 in the
closed position, are placed to close the upper opening
of the support structure 2, in a manner such, in particular,
to cover the underlying ground surface.

[0035] Preferably, in the closed position, the covering
blades 3 are placed one in contact with the next (advan-
tageously also by means of seals), in order to close the
upper opening of the support structure 2.

[0036] Advantageously, in the open position, the cov-
ering blades 3 are placed spaced one from the next, be-
tween them delimiting passage openings, advanta-
geously susceptible of being traversed by light and air.

[0037] Preferably, each covering blade 3 is provided
with a first longitudinal edge 32 and with a second longi-
tudinal edge 33 which are extended along the corre-
sponding longitudinal axis W between the two opposite
ends 31 of the covering blade 3 itself. In particular, the
second longitudinal edge 33, with the covering blades 3
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in closed position, is placed above the first longitudinal
edge 32 of the subsequent covering blade 3.

[0038] Advantageously, each covering blade 3 com-
prises a central body 34, with elongated shape, which is
longitudinally extended along the rotation axis R between
two corresponding ends, at which the ends 31 of the cov-
ering blade 3 are placed.

[0039] For example, the central body 34 comprises a
metal section (e.g. made of extruded aluminum) advan-
tageously closed on its ends by lateral caps 34'.

[0040] In particular, each covering blade 3 (and in par-
ticular its central body 34) is extended transversely be-
tween the first longitudinal edge 32 and the second lon-
gitudinal edge 33 according to a transverse axis T or-
thogonal to the longitudinal axis W of the covering blade
3 itself.

[0041] Preferably, in addition, each covering blade 3
(and in particular its central body 34) is provided with a
closure surface 35, in particular substantially flat, which
is advantageously extended between the first longitudi-
nal edge 32 and the second longitudinal edge 33 and,
when the coveringblade 3 is placedinthe closed position,
is directed downward and is preferably substantially co-
planar with the closure surfaces 35 of the other covering
blades 3, also placed in the closed position.

[0042] Advantageously, each covering blade 3 is pro-
vided with a pin 36 aligned with the rotation axis R and
at least rotatably connected, at each end 31 of the cov-
ering blade 3, to the corresponding lateral beam 21, so
as to allow the rotation of the covering blade 3.

[0043] Preferably, the pin 36 projects overhanging and
towards the exterior from the corresponding end 31 of
the covering blade 3, and can also be formed by multiple
parts, e.g. two separate parts constrained to the corre-
sponding ends 31 and aligned with the rotation axis R.
[0044] Advantageously, the rotation axis R of each
covering blade 3, and in particular the corresponding pin
36, are preferably placed at the first longitudinal edge 32
of the covering blade 3.

[0045] Advantageously, the first movement means 4
comprise at least one actuation element 41, which is pro-
vided with a first longitudinal guide 41’ (obtained for ex-
ample with a first hollow rail), with which a corresponding
end 31 of each covering blade 3 is slidably and rotatably
engaged. The actuation element 41 is advantageously
actuatable in order to be moved on a movement plane
M substantially perpendicular to the rotation axes R of
the covering blades 3 (and in particular substantially ver-
tical) in order to rotate the covering blades 3 between the
open position and the closed position.

[0046] Advantageously,the actuationelement41com-
prises a rigid body (possibly constituted by multiple parts
fixed together) which is extended at least along the first
extension direction X of the lateral beams 21, so as to
be connected to the corresponding ends 31 of the cov-
ering blades 3.

[0047] In accordance with the embodiment illustrated
in the enclosed figures, the actuation element 41 com-
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prises a movable bar 41 which is extended substantially
parallel to the first extension direction X of the lateral
beams 21.

[0048] In particular, the actuation element 41 is actu-
atable for completing, on the movement plane M, a trans-
lation motion having only one component (in particular
vertical) orthogonal to the first extension direction X.
[0049] In this manner, this movement type allows a
more compact configuration of the lateral beams 21, not
requiring space for a horizontal translation of the embod-
iment itself.

[0050] Of course, withoutdeparting from the protective
scope of the invention, the actuation element 41 (and in
particular the movable bar) can also be actuated for com-
pleting a translation motion with a component (in partic-
ular horizontal) parallel to the first extension direction X
of the lateral beams 21, e.g. each point of the actuation
element 41 can complete a curved or oblique trajectory.
[0051] In accordance with a non-illustrated embodi-
ment variant, the first movement means 4 comprise (in
place of the actuation element 41) an actuator kinematic
mechanism composed of multiple movable parts con-
nected to the ends 31 of the covering blades 3, such as
for example a pantograph kinematic mechanism.
[0052] Advantageously, each covering blade 3 carries
mounted thereon, at at least one of the ends 31, an en-
gagement element 43 placed in distal position with re-
spect to the rotation axis R of the covering blade 3 itself.
The engagement element43 is advantageously rotatably
and slidably engaged with the longitudinal guide 41’ of
the actuation element 41, allowing the movement of the
covering blades 3 during the movement between a
packed configuration and an extended configuration, de-
scribed more in detail hereinbelow.

[0053] Advantageously, in addition, the engagement
element 43 comprises a slide device 43’, e.g. a wheel,
rotatably connected (in particular in an idle manner) to
the end 31 of the covering blade 3 and slidable along the
longitudinal guide 41°.

[0054] Accordingtothe presentinvention, the covering
apparatus 1 comprises second movement means 5 me-
chanically connected to the covering blades 3 and ar-
ranged for translating the aforesaid covering blades 3
along the first extension direction X of the lateral beams
21. In particular, the covering blades 3 are movable by
the second movement means 5 between a packed con-
figuration, in which the covering blades 3 are placed next
to each other in the open position at the head portions
21’ (or, alternatively, at the bottom portion 21”) of the
aforesaid lateral beams 21, and an extended configura-
tion, in which the covering blades 3 are placed distributed
along the first extension direction X of the lateral beams
21.

[0055] Advantageously, the second movement means
5 comprise two fixed firstlateral guides 51, each arranged
on the corresponding lateral beam 21 and extended par-
allel to the lateral beam 21, and a plurality of carriages
52, which are slidably engaged with the firstlateral guides
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51. In particular, each carriage 52 advantageously car-
ries, rotatably mounted thereon, a corresponding cover-
ing blade 3 around the rotation axis R, at the respective
end 31.

[0056] In particular, a first end blade 3’ is fixed along
the first lateral guides 51 (since it is only able to rotate)
and is advantageously pivoted to two carriages 52’ fixed
to the corresponding lateral beams 21 in a manner such
that the first end blade 3’ always remains placed at the
head portions 21’ (or bottom portions 21") of the lateral
beams 21, while the other covering blades 3, during the
movement between the packed configuration and the ex-
tended configuration, slide along the first lateral guides
51 by means of the corresponding carriages 52. In par-
ticular, in the passage from the packed configuration to
the extended configuration, a second end blade 3", op-
posite the first end blade 3’ in the series of covering
blades 3, is brought by the respective carriages 52 to the
bottom portions 21" (or head portions 21’) of the lateral
beams 21.

[0057] In particular, each first lateral guide 51 is pro-
vided with one or more rails 51’, with which the carriages
52 are coupled, by means of corresponding wheels.
[0058] Advantageously, each carriage 52 comprises a
lower portion, engaged with the correspondingfirstlateral
guide 51 (and in particular provided with wheels), and an
upper portion (preferably integral with the lower portion)
which is raised above the first lateral guides 51 and with
which the pin 36 of the corresponding covering blade 31
is hinged.

[0059] Advantageously, in addition, the second move-
ment means 5 comprise at least one movement device
53, which is mechanically connected to the carriages 52
and arranged in order to move them along the first lateral
guides 51 in order to move the covering blades 3 between
the packed configuration and the extended configuration.
[0060] In accordance with the idea underlying the
present invention, the covering apparatus 1 also com-
prises cam actuation means 6, which are provided with
atranslation profile 62, mechanically engaged, by means
of a translation cam follower 50, to the second movement
means 5.

[0061] Advantageously,the cam means 6 are provided
with a rotation profile 61 mechanically engaged, by
means of a rotation cam follower 40, to the first movement
means 4.

[0062] The covering apparatus 1 also comprises motor
means 7, which are mechanically connected to the cam
actuation means 6, and are arranged for moving, parallel
to the movement plane M, the translation profile 62 in
order to drive to the second movement means 5 to move
the covering blades 3 between the packed configuration
and the extended configuration.

[0063] Advantageously, the motor means 7 are ar-
ranged for moving, parallel to the movement plane M,
the rotation profile 61 in order to drive the first movement
means 4 (and in particular the actuation element 41) to
rotate the covering blades 3 between the closed position
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and the open position.

[0064] In particular, the profiles 60, 61 of the cam
means 6 operate as driving members, while the cam fol-
lowers 40, 50 as driven members, according to the gen-
erally known jargon of the field.

[0065] The motor means 7 are advantageously ar-
ranged for moving the translation profile 62 (and prefer-
ably the rotation profile 61) of the cam actuation means
6 along a translation direction S substantially parallel to
the first extension direction X of the lateral beams 21.
[0066] In this manner, in particular, by means of the
claimed configuration of the cam movement means 6,
the motor means 7 are capable of moving, by means of
the translation profile 62, the translation movement of the
covering blades 3.

[0067] Advantageously, the motor means 7 are capa-
ble of moving, by means of the rotation profile 61, the
rotation movement of the covering blades 3.

[0068] Such configuration confers particular design
and functional flexibility and versatility, since it is suffi-
cient to modify the shape of the profiles 61, 62 of the cam
movement means in order to determine the movement
law of the covering blades 3 in the translation between
the extended configuration and the packed configuration
and advantageously in the rotation between the open
position and the closed position.

[0069] More in detail, the translation profile 62, and
preferably the rotation profile 61, of the cam actuation
means 6 advantageously lie on corresponding lying
planes parallel to the movement plane M.

[0070] Preferably, the covering apparatus 1 comprises
guide means (not illustrated in the enclosed figures) de-
fining the aforesaid translation direction S. The cam ac-
tuation means 6 are therefore advantageously slidably
constrained to the guide means in order to slide the trans-
lation profile 62 (and preferably the rotation profile 61)
along the translation direction. For example, the guide
means comprise one or more rails, placed in the corre-
sponding lateral beam 21, along which the cam actuation
means 6 are susceptible of sliding.

[0071] Of course, withoutdeparting from the protective
scope of the present invention, the guide means might
not be implemented by the same motor means 7 which
sustain and support the cam actuation means 6 (also
without the arrangement of suitable rails on the lateral
beam 21).

[0072] In accordance with the embodiments illustrated
in figures 5 and 8, the rotation profile 61 advantageously
comprises at least one movement section 63 which is
tilted with respect to the translation direction S of the
guide means.

[0073] The translation profile 62 advantageously com-
prises at least one displacement section 64 which is tilted
with respect to the translation direction S of the guide
means.

[0074] In this manner, the movement along the trans-
lation direction S of the profiles 61, 62 is advantageously
transformed into a substantially vertical movement of the
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cam followers 40, 50, which in turn actuate the first and
the second movement means 4, 5.

[0075] The rotation and translation displacement sec-
tions 63, 64 are advantageously configured in a manner
such that the movements of the covering blades 3, re-
spectively, between the open and closed positions and
between the extended and packed configurations occur
at separate moment. For such purpose, the profiles 61,
62 are configured in a manner such that, when the rota-
tion cam follower 40 is engaged with the movement sec-
tion 63 of the rotation profile 61, the translation cam fol-
lower 50 is outside the displacement section 64 of the
translation profile 62. In addition, advantageously, when
the translation cam follower 50 is engaged with the dis-
placement section 64 of the translation profile 62, the
rotation cam follower 40 is outside the movement section
63 of the rotation profile 61.

[0076] Ofcourse, without departing from the protective
scope of the invention, the movement section 63 and/or
the displacement section 64 can be rectilinear or curved,
with tilts dependent on the speed with which one desires
to pass between the open and closed positions and be-
tween the extended and packed configurations.

[0077] Advantageously, the rotation profile 61 is pro-
vided with a first maintenance section 65 which is sub-
stantially parallel to the translation direction S and which,
when the covering blades 3 are in the open position, en-
gages the rotation cam follower 40, at least when the
translation cam follower 50 is engaged with the displace-
ment section 64 of the translation profile 62. In this man-
ner, the aforesaid first maintenance section 65 stably
maintains the covering blades 3 in open position during
the translation between extended configuration and
packed configuration, preventing the covering blades 3
themselves from being angularly shifted from the open
position.

[0078] Advantageously,inaddition, the translation pro-
file 62 is provided with a second maintenance section 66
which is substantially parallel to the translation direction
S and which, when the covering blades 3 are in the ex-
tended configuration, engages the translation cam fol-
lower 50, at least when the rotation cam follower 40 is
engaged with the movement section 63 of the rotation
profile 61. In this manner, the aforesaid second mainte-
nance section 66 maintains the covering blades 3 stably
spaced in extended configuration, during their rotation
between closed and open positions.

[0079] Of course, the profiles 61, 62 can be provided
with multiple displacement sections and multiple main-
tenance sections based on the movement requirements
of the covering blades 3.

[0080] In accordance with a different embodiment of
the presentinvention, and without departing from the pro-
tective scope of the present patent, the profiles 61, 62
can be configured in a manner such that the movement
section and displacement section 63, 64 simultaneously
engage, respectively, the rotation and translation cam
followers 40, 50. Such configuration is for example aimed
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to ensure that the passage of the covering blades 3 from
the extended configuration to the packed configuration
occurs at least partly simultaneously with respect to the
passage from the closed position to the open position.
[0081] In general, based on the shape of the profiles
61, 62, it is advantageously possible to adjust in a ver-
satile manner the synchrony of the movements, as well
as the speed and the stresses applied to the mechanical
components of the covering apparatus 1.

[0082] In accordance with the embodiments illustrated
in the enclosed figures, the cam means 6 comprise one
or more cam bodies 60, 60A, 60’, 60", on which one or
both profiles 61, 62 are made (advantageously such cam
bodies 60, 60A, 60’, 60" being elements separate from
the carriages 52).

[0083] Forexample, the aforesaid cam bodies 60, 60A,
60’, 60" can be made of machined metal sheet or of pol-
ymer material.

[0084] Advantageously, the cam body 60, 60A, 60,
60" is mechanically connected to the motor means 7 in
order to be moved along the translation direction S. Pref-
erably, the actuator means comprise one or more linear
actuators connected to one or more of the cam bodies
60, 60A, 60’, 60".

[0085] In accordance with the examples illustrated in
the enclosed figures, the cam bodies 60, 60A, 60’,
60" have substantially plate-like shape, and are prefera-
bly placed parallel to the movement plane M.

[0086] Advantageously, the cam body 60, 60A, 60,
60" is provided with a corresponding internal face 601,
directed towards the corresponding end 31 of the cover-
ing blade 3, and on such internal face 601 the corre-
sponding profile 61, 62 or both profiles 61, 62 are made.
[0087] Advantageously, the rotation profile 61 com-
prises a first slide track 67 (in particular made on the
internal face 601) provided with two first longitudinal
sides 67’ between which the rotation cam follower 40 is
slidably inserted, substantially to size.

[0088] Preferably, in addition, the translation profile 62
comprises a second slide track 68 (in particular made on
the internal face 601) provided with two second longitu-
dinal sides 68’ between which the translation cam follow-
er 50 is slidably inserted, substantially to size.

[0089] In accordance with a first embodiment, illustrat-
ed in figures 2-4, the cam actuation means 6 comprise
a common cam body 60 (for example made in a single
body) on which both the rotation profile 61 and the trans-
lation profile 62 are made. In particular, the motor means
7 advantageously comprise a linear actuator 71 connect-
ed to the cam body 60 and preferably placed within the
lateral beam 21.

[0090] Still with reference to the first embodiment illus-
trated in figures 2-4, the cam actuation means 6 also
advantageously comprise an auxiliary cam body 60A
placed along the first extension direction X of the lateral
beam 21 spaced from the cam body 60.

[0091] The aforesaid auxiliary cam body 60A is provid-
ed with a corresponding auxiliary profile which is sub-
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stantially equal to the rotation profile 61 and is intended
to be engaged by a corresponding third cam follower me-
chanically placed along the actuation element 41 (and in
particular along the movable bar) when the rotation cam
follower 40 is engaged by the rotation profile 61 of the
cam body 60.

[0092] In particular, the auxiliary cam body 60A is con-
nected to the cam body 60 by means of a coupling bar
69 fixed to such cam bodies 60, 60A, in a manner such
that the motor means 7 can move them simultaneously
along the translation direction S.

[0093] Such configuration, in particular, allows distrib-
uting the forces transmitted by the cam actuation means
6 to the actuation element 41 at two different points,
spaced from each other, of the actuation element 41 itself
such to better balance the movement of the latter and
prevent jamming with the engagement elements 43 of
the covering blades 3.

[0094] In accordance with a second embodiment illus-
trated in figures 6 and 7, the cam actuation means 6
comprise two separate cam bodies 60’, 60", including a
first cam body 60’, on which the rotation profile 61 is ob-
tained, and a second cam body 60", on which the trans-
lation profile 62 is obtained. Preferably such first and sec-
ond cam bodies 60’, 60" are separately made and are
placed spaced from each other along the first extension
direction X of the lateral beam 21. Advantageously, the
motor means 7 comprise a first linear actuator 71’ and a
second linear actuator 71" respectively connected to the
first and to the second cam body 60’, 60" and suitably
placed within the lateral beam 21. Such configuration of
the motor means 7 allows in particular to independently
move the two cam bodies 60’, 60" and hence the respec-
tive profiles 61, 62. In this manner, by means of the sep-
arate control of the linear actuators 71’, 71", the move-
ments of the covering blades 3 between extended con-
figuration and packed configuration and between open
position and closed position are advantageously control-
led independent of each other.

[0095] Suitably, in particular according to the aforesaid
first and second embodiment, one of the cam bodies 60,
60A, 60’,60" is placed atthe head portion 21’ of the lateral
beams 21 while the other is placed in a position substan-
tially intermediate between the head portion 21’ and the
bottom portion 21" of the lateral beams 21.

[0096] Of course, the movement means 6 can also
comprise more than two cam bodies, as a function of the
structural and functional needs of the specific applica-
tions.

[0097] Inaccordance with a third embodiment illustrat-
ed in the enclosed figures 9-11, the cam actuation means
6 comprise a common cam body 60, analogous to the
aforesaid first embodiment, without however arranging
the auxiliary cam body 60A.

[0098] Ofcourse, without departing from the protective
scope of the invention, in place of the linear actuators 71
it is possible to arrange any other type of electric motor
connectable to the cam actuation means 6 by means of



13 EP 3 913 162 A1 14

kinematic mechanisms suitable for moving such cam ac-
tuation means 6 along the translation direction S.
[0099] Advantageously, the covering apparatus 1 is
provided with a logic control unit (not represented in the
figures) electrically connected to the motor means 7 in
order to enable the operation thereof. In particular, in the
event in which the motor means comprise multiple linear
actuators 71°, 71", the logic control unit is configured for
synchronizing their actuation based on the desired op-
erating needs.

[0100] Advantageously, the actuation element 41 is
provided with a second longitudinal guide 41" (for exam-
ple obtained with a second hollow rail), illustrated for ex-
ample in the enclosed figures 9-11.

[0101] In addition, the first movement means 4 advan-
tageously comprise a fixed guide 42, illustrated in figure
11, integral with the support structure 2 and extended
parallel to the first extension direction X of the lateral
beam 21.

[0102] Advantageously, the first movement means 4
comprise motion transmission means 8 placed as a me-
chanical connection between the actuation element 41
and the rotation cam follower 40. The motion transmis-
sion means 8 are advantageously arranged, following
the engagement of the cam follower 40 on the movement
section 63 of the rotation profile 61, to move the actuation
element 41 along a movement direction D substantially
orthogonal to the first extension direction X and to the
longitudinal axis W, and preferably vertical, as indicated
above.

[0103] More in detail, the motion transmission means
8 advantageously comprise a scissors device 81, which
is provided with a first arm 82 extended between a first
hinging portion 83, which is pivoted, preferably by means
of entirely rotational coupling, with the actuation element
41, and a first slide portion 84, which is slidably and ro-
tatably engaged with the fixed guide 42.

[0104] In addition, the scissors device 81 advanta-
geously comprises a second arm 85 extended between
a second hinging portion 86, which is pivoted, preferably
by means of entirely rotational coupling, to the fixed guide
42, and a second slide portion 87, which is slidably and
rotatably engaged with the second longitudinal guide
41" of the actuation element 41.

[0105] In particular, the first arm 82 and the second
arm 85 are preferably hinged with each other around a
pivoting axis, which is advantageously parallel to the ro-
tation axis R of the covering blades 3, is interposed (pref-
erably in median position) between the first hinging por-
tion 83 and the first slide portion 84 of the first arm 82,
andis interposed (preferably in median position) between
the second hinging portion 86 and the second slide por-
tion 87 ofthe second arm 85. Preferably, the rotation cam
follower 40 is mounted at least on one between the first
arm 82 and the second arm 85, still more preferably at
the pivoting axis.

[0106] In this manner, it is possible to decrease the
size of the cam actuation means 6. Indeed, advanta-
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geously, the motion is not directly transmitted to the ac-
tuation element 41, and therefore it is not necessary to
arrange a rotation profile 61 such that it reaches the max-
imum height reached by the actuation element 41, for
example when the covering blades 3 are in open position.
[0107] In order to optimize the balancing between the
compactness of the components and the stresses ap-
plied, the pivoting axis is advantageously placed at the
midpoint of the first arm 82 and at the midpoint of the
second arm 85.

[0108] Advantageously, the motion transmission
means 8 are provided with at least two scissors devices
81 placed spaced along the fixed guide 42, as illustrated
in figures 6, 7 and 9, in order to render the actuation
element 41 more reliable in movement, balancing the
eccentric forces applied on the rotation cam follower 40.
[0109] Ofcourse, the rotation cam follower 40 can also
be mounted directly on the actuation element 41, as il-
lustrated in the example of figures 2-4, without departing
from the protective scope of the present invention. In ad-
dition, in accordance with a non-illustrated embodiment
variant, the actuation element 41 can be slidably con-
nected to the corresponding lateral beam 21 by means
of guide means which constrain the movement according
to the movement direction D.

[0110] In accordance with the preferred embodiment
of the invention, illustrated in the enclosed figures, the
first movement means 4 comprise multiple movement
levers 44, each of which interposed between the end of
the covering blade 3 and the actuation element 41. In
particular, each movement lever 44 is fixed, preferably
removably, at one of the ends 31 of a corresponding cov-
ering blade 3 and carries, mounted thereon, the engage-
ment element 43 engaged, slidably and rotatably, with
the actuation element 41 in order to move the covering
blade 3 between the open position and the closed posi-
tion.

[0111] More in detail, the movement lever 44 has L
shape and is provided with a first component 45 and a
second component 46 connected to each other by a junc-
tion portion 47.

[0112] Advantageously, the movement lever 44 is ex-
tended between a first end portion 45’ of the first com-
ponent 45 and a second end portion 46’ of the second
component 46 and is advantageously fixed to the end of
the covering blade 3, for example by means of screws
and bolts fixed at the first end portion 45’ and/or at the
second end portion 46’, reversible connection means or
other attachment means of known type, so as to render
the movement lever 44 integral in rotation with the cov-
ering blade 3.

[0113] Preferably, in addition, the movement lever 44
carries, mounted thereon, at the first end portion 45’ of
the first component 45 (or at the second end portion 46’
of the second component 46), the pin 36 of the covering
blade 3. Advantageously, in addition, the engagement
element 43 is fixed to the movement lever 44 at the junc-
tion portion 47 of the latter.
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[0114] Operatively, the sliding of the rotation profile 61
of the cam actuation means 6 in a first sense along the
translation direction S moves upward, i.e. away from the
ground, the rotation cam follower 40 and consequently
the actuation element 41. The latter in turn acts with a
first thrust force on the movement lever 44, which deter-
mines the rotation of the covering blade 3 in a first rotation
sense from the closed position to the open position.
[0115] However, the sliding of the rotation profile 61 of
the cam actuation means 6 in a second sense, opposite
the first sense, moves downward, i.e. closer to the
ground, the rotation cam follower 50 and consequently
the actuation element 41. The latter acts with a second
thrust force on the movement lever 44, which determines
the rotation of the covering blade 3 in a second rotation
sense from the open position to the closed position.
[0116] In accordance with the preferred embodiment
of the invention, illustrated in the enclosed figures, the
movement device 53 of the second movement means 5
carries, mounted thereon, the translation cam follower
50.

[0117] Therefore, the movementdevice 53 is arranged
for moving the carriages 52, following the movement of
the translation cam follower 50 along the translation pro-
file 62.

[0118] Forexample,the movementdevice 53 compris-
es a series of pairs of movement rods 54 connected to
a pantograph.

[0119] More in detail, at least one pair of rods 54 com-
prises a first movement rod 55 and a second movement
rod 56.

[0120] Advantageously, the second movement rod 56
comprises a first connection portion 56’, rotatably con-
nected to the first movement rod 55 of a preceding pair
54’ in the series of pairs of rods 54, a second connection
portion 56", rotatably connected to the first movement
rod 55 of a subsequent pair 54" in the series of pairs of
rods 54, and a central connection portion 57, rotatably
connected to the first movement rod 55 of the aforesaid
pair of rods 54.

[0121] In particular, the carriages 52 are advanta-
geously rotatably constrained to a corresponding con-
nection portion between the first connection portion 56’
and the second connection portion 56" (preferably the
firstconnection portion 56’) of the second movementrods
56 of alternate pairs of rods 54.

[0122] In addition, the second movement device 5 ad-
vantageously comprises atleast one second lateral guide
(not illustrated in the enclosed figures), arranged on the
corresponding said lateral beam 21 and extended ad-
vantageously along the first extension direction X of the
lateral beam 21 itself.

[0123] Advantageously, each first connection portion
56’ carries, mounted thereon, a slide element 58, for ex-
ample a wheel, slidably engaged with the second lateral
guide.

[0124] Advantageously, in addition, the translation
cam follower 50 is fixed to the second connection portion
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56" of the second rod 56 of at least one pair of rods 54.
[0125] In this manner, the movement of the translation
profile 62 along the translation direction S brings the
translation cam follower 50 to be moved vertically and
consequently brings the first and the second movement
rods 55, 56 connected to a pantograph to be extended
or packed (based on the movement sense of the trans-
lation profile 62). The carriages 52 and the corresponding
covering blades 3 are therefore consequently driven by
the movement device 53 to slide along the first lateral
guides 51.

[0126] Advantageously, in order to uniformly distribute
the loads on both sides of the covering apparatus 1, the
first movement means 4 comprise two actuation ele-
ments 41 (in particular two movable bars), each placed
in a corresponding lateral beam 21 and connected in the
previously-described modes to a corresponding end 31
of the covering blade 3.

[0127] Advantageously, the second movement means
5 also comprise two movement devices 53, each placed
in a respective lateral beam 21 and connected to the
carriages 52 on which the corresponding ends 31 of the
covering blades 3 are mounted.

[0128] Advantageously, in addition, the cam actuation
means 6 are placed at both ends 31 of the covering
blades 3, by means of arranging the profiles 61, 62 along
each of the lateral beams 21, for example by arranging,
at both lateral beams 21, the cam bodies 60, 60A, 60,
60" treated in the above-discussed embodiments.
[0129] Suitably, motor means 7 are provided at both
lateral beams 21, e.g. by means of linear actuators 71,
71’, 71" according to the above-discussed configura-
tions.

[0130] Advantageously, the motor means (and in par-
ticular the linear actuators 71, 71’, 71") are synchronized
by means of the logic control unit, so as to simultaneously
move the cam movement means 6 at both ends 31 of
the covering blades 3 in order to ensure the correct move-
ment of the latter.

[0131] Ofcourse, without departing from the protective
scope of the invention, the movement of the cam move-
ment means 6 can be mechanically synchronized by
means of a single rotary actuator placed within one of
the front beams 22 and mechanically connected to the
rotation profiles 61 and/or to the translation profiles 62
through motion transformation means. For example, the
motion transformation means can comprise two trans-
mission shafts, each connected to a transmission belt in
turn provided with one portion fixed to the respective ro-
tation profile 61 and/or translation profile 62.

[0132] In operation, when the covering blades 3 are in
the packed configuration and in open position, the rota-
tion cam follower 40 is engaged in the first maintenance
section 65 of the rotation profile 61, while the translation
cam follower 50 is engaged with an end of the displace-
ment section 64 of the translation profile 62.

[0133] Advantageously, the movement of the covering
blades 3 from the packed configuration with the covering
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blades 3 in open position to the extended configuration
with the covering blades 3 in closed position occurs by
means of the initial movement of the rotation profile 61
and of the translation profile 62 along the movement di-
rection S. From such movement, one obtains the simul-
taneous sliding of the rotation cam follower 40 along the
first maintenance section 65, maintaining the covering
blades 3 in open position, and of the translation cam fol-
lower 50 along the displacement section 64, in particular
downward, moving the covering blades 3 from the
packed configuration to the extended configuration.
[0134] Subsequently, the continuation of the move-
ment of the cam actuation means 6 along the movement
direction S advantageously brings the rotation cam fol-
lower 40 to exit from the first maintenance section 65 in
order to engage the movement section 63, and the trans-
lation cam follower 50 to exit from the displacement sec-
tion 64 in order to preferably engage the second main-
tenance section 66.

[0135] Then, by continuing to move the cam actuation
means 6, the rotation cam follower 40 slides along the
movement section 63, in particular downward, actuating
the covering blades 3 to rotate towards the closed posi-
tion, and the translation cam follower 50 slides along the
second maintenance section 66, maintaining the cover-
ing blades 3 in extended configuration. However, with
the movement of the rotation profile 61 and of the trans-
lation profile 62 along the movement direction S, in a
sense opposite the preceding, one advantageously ob-
tains the opposite movement of the covering blades 3
from the extended configuration with the covering blades
3 in closed position to the packed configuration with the
covering blades 3 in open position.

[0136] Ingeneral, without departing from the protective
scope of the present patent, the cam means 6 can also
comprise more than one translation cam follower 50 en-
gaged with a same or with separate translation profiles
62, and/or more than one rotation cam follower 40 en-
gaged with a same or with separate rotation profiles 61.
[0137] In accordance with an embodiment variant of
the present invention, not illustrated in the enclosed fig-
ures, the rotation profile 61 of the cam means 6 (adapted
to drive the rotation of the covering blades 3) is substi-
tuted by a different drive device, such as for example a
pantograph kinematic mechanism placed as a connec-
tion between the covering blades 3 and the first move-
ment means 4.

[0138] 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 (20), which comprises at least two lateral
beams (21) that are parallel to and side-by-side
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each other, each of which is longitudinally ex-
tended, along a corresponding first extension di-
rection (X), between a head portion (21’) and a
bottom portion (21");

- a series of covering blades (3) placed one after
the other according said first extension direction
(X), each of which said covering blades (3) is
extended, according to a longitudinal axis (W)
thereof substantially orthogonal to said first ex-
tension direction (X), between two opposite
ends (31) supported by the respective said lat-
eral beams (21);

- first movement means (4) mechanically con-
nected to said covering blades (3) and arranged
for rotating each of said covering blades (3)
around a corresponding rotation axis (R), paral-
lel to said longitudinal axis (W), between a
closed position and at least one open position;
- second movement means (5) mechanically
connected to said covering blades (3) and ar-
ranged for translating said covering blades (3)
along the first extension direction (X) of said lat-
eral beams (21) between a packed configura-
tion, in which said covering blades (3) are placed
next to each other in said open position at the
head portions (21°) of said lateral beams (21),
and an extended configuration, in which said
covering blades (3) are placed distributed along
the first extension direction (X) of said lateral
beams (21);

said covering apparatus (1) being characterized in
that it comprises:

- cam actuation means (6) provided with at least
one translation profile (62), mechanically en-
gaged, by means of atleast one translation cam
follower (50), with said second movement
means (5);

- motor means (7), which are mechanically con-
nected to said cam actuation means (6), and are
arranged for moving said translation profile (62)
parallel to a movement plane (M) substantially
perpendicular to the rotation axes (R) of said
covering blades (3), in order to drive said second
movement means (5) to move said covering
blades (3) between said packed configuration
and said extended configuration.

Covering apparatus (1) according to claim 1, char-
acterized in that the translation profile (62) of said
cam actuation means (6) lies on a corresponding
lying plane parallel to said movement plane (M).

Covering apparatus (1) according to claim 1 or 2,
characterized in that it comprises guide means de-
fining a translation direction (S) substantially parallel
to the first extension direction (X) of said lateral
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beams (21), and said cam actuation means (6) are
slidably constrained to said guide means in order to
slide said translation profile (62) along said transla-
tion direction (S).

Covering apparatus (1) according to claim 3, char-
acterized in that said translation profile (62) com-
prises at least one displacement section (64) which
is tilted with respect to the translation direction (S)
of said guide means.

Covering apparatus (1) according to any one of the
preceding claims, characterized in that:

- said cam actuation means (6) are provided with
at least one rotation profile (61) mechanically
engaged, by means of at least one rotation cam
follower (40), with said first movement means
(4);

- said motor means (7) are arranged for moving,
parallel to said movement plane (M), said rota-
tion profile (61) in order to drive said first move-
ment means (4) to rotate said covering blades
(3) between said closed position and said open
position.

Covering apparatus (1) according to claims 3 and 5,
characterized in that the rotation profile (61) of said
cam actuation means (6) lies on a corresponding
lying plane parallel to said movement plane (M).

Covering apparatus (1) according to claim 6, char-
acterized in that said rotation profile (61) comprises
at least one movement section (63) which is tilted
with respect to the translation direction (S) of said
guide means.

Covering apparatus (1) according to claim 7, char-
acterized in that:

- with said rotation cam follower (40) engaged
with said movement section (63) of said rotation
profile (61), said translation cam follower (50) is
outside the displacement section (64) of said
translation profile (62);

- with said translation cam follower (50) engaged
with said displacementsection (64) of said trans-
lation profile (62), said rotation cam follower (40)
is outside the movement section (64) of said ro-
tation profile (61).

Covering apparatus (1) according to claim 8, char-
acterized inthat said rotation profile (61) is provided
with a first maintenance section (65) which is sub-
stantially parallel to said translation direction (S) and
which, with said covering blades (3) in said open
position, engages said rotation cam follower (40), at
least with said translation cam follower (50) engaged
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with the displacement section (64) of said translation
profile (62).

Covering apparatus (1) according to any one of the
preceding claims, characterized in that said trans-
lation profile (62) comprises a slide track (68) pro-
vided with two longitudinal sides (68’), between
which said translation cam follower (50) is slidably
inserted, substantially to size.

Covering apparatus (1) according to any one of the
preceding claims 5 to 9, characterized in that said
first movement means (4) comprise at least one ac-
tuation element (41), which is provided with a first
longitudinal guide (41°) with which a corresponding
end (31) of each said covering blade (3) is slidably
and rotatably engaged, and is actuatable to be
moved on said movement plane (M) in order to rotate
said covering blades (3) between said open position
and said closed position.

Covering apparatus (1) according to claim 11, char-
acterized in that said first movement means (4)
comprise motion transmission means (8) placed as
a mechanical connection between said actuation el-
ement (41) and said rotation cam follower (40) and
arranged, following the engagement of said rotation
cam follower (40) on the movement section (63) of
said rotation profile (61), to move said actuation el-
ement (41) along a movement direction (D) that is
substantially orthogonal to said first extension direc-
tion (X) and to said longitudinal axis (W).

Covering apparatus (1) according to claim 12, char-
acterized in that said actuation element (41) is pro-
vided with a second longitudinal guide (41”);

and in that said first movement means (4) comprise
afixed guide (42) integral with said support structure
(2) and extended parallel to the first extension direc-
tion (X) of said lateral beam (21); wherein said motion
transmission means (8) comprise a scissors device
(81), which is provided with:

-afirstarm (82) extended between afirsthinging
portion (83), which is pivoted with said actuation
element (41), and afirst slide portion (84), which
is slidably and rotatably engaged with said fixed
guide (42);

-asecond arm (85) extended between a second
hinging portion (86), which is pivoted with said
fixed guide (42), and a second slide portion (87),
whichis slidably and rotatably engaged with sec-
ond longitudinal guide (41”) of said actuation el-
ement (41);

wherein said first arm (82) and said second arm (85)
are hinged to each other around a pivoting axis,
which is parallel to the rotation axis (R) of said cov-
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ering blades (3), is interposed between the first hing-
ing portion (83) and the first slide portion (84) of said
firstarm (82), and is interposed between the second
hinging portion (86) and the second slide portion (87)
of said second arm (85);

wherein said rotation cam follower (50) is mounted
at least on one between said first arm (82) and sec-
ond arm (85).

Covering apparatus (1) according to any one of the
preceding claims, characterized in that said sec-
ond movement means (5) comprise:

-two fixedfirstlateral guides (51), each arranged
on the corresponding said lateral beam (21) and
extended parallel to said lateral beam (21), and
- a plurality of carriages (52), which are slidably
engaged with said first lateral guides (51).

Covering apparatus (1) according to any one of the
preceding claims, characterized in that said cam
means (6) comprise atleast one cam body (60, 60A,
60’, 60"), on which at least said translation profile
(62) is obtained.

10

15

20

25

30

35

40

45

50

55

12

22



EP 3 913 162 A1

13



EP 3 913 162 A1

.

L

e
il

L .

.

L,

Y

e

-

L
L
i

i
w0
SIS \

14



EP 3 913 162 A1

34 40 44

R

3’ 46’

54, 54 54”

15



EP 3 913 162 A1

RS S “Siq

Wil
R,

i

.

T

TR,

L
il

i

|
,;F"

i
i
|

o

.

i
il

.
i

il
o

i

‘
1

L
R
i

i

i

i
|

o

L
.

|
.

.
.

I

.

i

o

|
0

|
i
i

.
.

.
.
.

.

.

.
.

.

i
i

i
.

i

.

i

I
i

i

L

.
.

|
L

‘,
.

r
.
i

e
.

l

il

il
il

.
.

.
.

i

.
.

|

i
|

i
.
-

\
|
.

i

i

\\\‘\
.
.
.
il

i

i
i

o
o
i

"

.

i

.

i

i

.

3

.
i

f

g
T

|

16



EP 3 913 162 A1

17

Fig. 6
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Fig. 7
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