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“CLADDING OR COVERING UNIT FOR ROOFS”

TECHNICAL FIELD OF THE INVENTION

The present invention regards a cladding or covering unit for roofs as well

as a cladding or covering including a plurality of such units.
STATE OF THE PRIOR ART

Many claddings or coverings for roofs or the like have been proposed, as
well as, naturally, many methods for the assembly thereof.

According to a known process, an insulating packet is created onsite by
directly applying a fretted sheet at the work site, then applying insulating material
such as rock wool thereon and subsequently applying a waterproofing membrane.

The solution obtainable by means of such process is not satisfactory in
terms of capacities, mounting times, laying times as well as costs.

The European patent application published with number EP3201409A1,
for example, teaches a panel for coverings which comprises a pair of opposite
sheets with fretted profile, between which a layer of insulating material is
interposed, for example mineral wool or polyurethane foam.

The solution taught in such patent application, if on one hand it involves
reduced mounting and laying times, on the other hand does not ensure high
capacities.

OBJECTS OF THE INVENTION

One object of the present invention is to provide a new cladding or
covering unit for roofs.

Another object of the present invention is to provide a unit as indicated
above which allows obtaining higher capacities than the solutions proposed up to
now.

Another object of the present invention is to provide a cladding or
covering unit for roofs which allows reducing the mounting and laying times as
well as the costs with respect to the conventional solutions.

Another object of the present invention is to provide a cladding or
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covering unit for roofs that can be easily transported.

In accordance with one aspect of the invention, a cladding or covering unit
for roofs is provided for according to claim 1.

The dependent claims refer to preferred and advantageous embodiments of
the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Other characteristics and advantages of the invention will be more evident
from the description of an embodiment of a unit, illustrated as a non-limiting
example in the enclosed drawings, in which:

- figure 1 is a front view of a unit according to the present invention;

- figure 2 is an exploded front view of a panel of the unit of figure 1,

- figure 3 is a front view of a fretted or corrugated sheet component of the
unit of figure 1;

- figures 4 and 5 are exploded views depicting the structure of other
embodiments of panels for a unit according to the present invention;

- figures 6 to 8 illustrate other embodiments of usable fretted or corrugated
sheet components of a unit according to the present invention;

- figure 9 is a front view of another unit according to the present invention;
and

- figure 10 is a side view of another unit in accordance with the present
invention.

In the enclosed drawings, equivalent parts or components are marked by
the same reference numbers.

EMBODIMENTS OF THE INVENTION

The terms “external”, “internal” in the present description refer to the
distance or lack of distance with respect to the outside or inside of the roof on
which a unit or covering according to the present invention is applied. Thus, for
example, the external face of a component is the face of the latter leading to or
closer to the outside of the respective roof.

With reference to the enclosed figures, a cladding or covering unit 1 for
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roofs is illustrated, comprising at least one panel in particular a sandwich panel 2
including a first layer or main support or insulating block 3, if desired made of
mineral wool, polyurethane foam, glass wool, as well as at least one first metal
sheet 4, for example made of steel, if desired galvanized, pre-painted, stainless, or
of pre-varnished or natural aluminum, copper, etcetera applied or adhered on at
least one external, in use, face 3a of the first main support layer 3.

The first sheet 4 can be substantially flat, but it can also have slats, micro-
ribs, or it can be undulated or have another shape.

With the term “flat surface” or “flat face” in the present description, it is
intended not curved or in any case lacking hollow sections or sections in relief
such to prevent the engagement via substantially uniform abutment against
another surface or flat face or with flat sections of another face or surface.

In addition, the first main support layer 3 preferably has constant or
variable thickness, e.g. with zones in relief alternated with hollow zones, as a
function of the configuration of the first sheet 4.

The face that is external during use 3a of the first main support or
insulating layer 3 is flat, undulated or has another shape.

The first metal sheet 4 is adhered, glued or constrained in another manner,
for example by means of adhesive, to the external face 3a of the first main support
layer 3.

In addition, in particular if the first layer 3 is made of mineral wool or
glass wool, an internal face 4a of the first metal sheet 4 is preferably constrained,
for example glued, for the entire extension thereof in a substantially uniform
manner to the external face 3a of the first main support layer 3. If the first layer 3
is made of polyurethane foam or of another foamable component, then the
constraint between the first layer 3 and the first sheet 4 could be obtained via
adhesion following the foaming of the polyurethane very close to the first sheet 4,
before the hardening or final solidification of the polyurethane or foamable
component.

Additionally, the first metal sheet 4 preferably has constant thickness.
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If desired, the panel 2 also comprises a second metal sheet 5, for example
made of steel, if desired galvanized, pre-painted, stainless, or of pre-varnished or
natural aluminum, copper etcetera applied or adhered on the face 3b that is
internal during use of the first main layer 3. As an alternative or additionally, the
panel 2 can comprise a felt component 50, such as an anti-condensation felt
component, e.g. substantially flat, applied or adhered on the side 3b that is internal
during use of the first main support layer 3.

Clearly, if both a second metal sheet 5 and an anti-condensation felt 50
(see in particular figure 5) are provided, then the first sheet 5 could be applied or
adhered on the face 3b that is internal during use of the first main layer 3a, while
the felt component 50 would be applied on the face that is internal during use of
the first sheet 5.

The second sheet 5 can be substantially flat, but also undulated or have
other shapes.

The panel 2 is a compact body or better yet is movable as a single body or
body made of a single piece, such that it can be installed as a single component in
a single step. This is in particular applied if the panel comprises a second metal
sheet 5 and/or a felt component 50 which define, with the first metal sheet 4, the
ends of the sandwich panel or better yet the internal and external layers of the
same for containing or delimiting the zone for housing the first main layer 3.

The face 3b that is internal during use of the first main support or
insulating layer 3 is flat, undulated or has another shape.

The second metal sheet 5, if provided, is adhered, glued or constrained in
another manner, e.g. by means of adhesive, to the internal face 3b of the first main
support layer 3.

In addition, in particular if the first layer 3 is made of mineral wool or
glass wool, an external face Sa of the second metal sheet 5 is preferably glued or
constrained in another manner, for the entire extension thereof, in a substantially
uniform manner to the internal face 3b of the first main support layer 3. If the first

layer 3 is made of polyurethane foam or of another foamable component, then the
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constraint between the first layer 3 and the second sheet 5 could be obtained via
adhesion following the foaming of the polyurethane very close to the second sheet
5, before the hardening or final solidification of the polyurethane or foamable
component.

In addition, the second metal sheet 5 can have a constant thickness.

Additionally, the panel 2 or better yet a respective first layer or main
support or insulating block 3 can have four edge faces, one frontal 2a, one rear
(not visible in the figures) and two lateral edge faces 2b, 2c.

The panel 2 then includes a face 2d that is lower or internal during use and
a face 2e that is upper or external during use. The face 2d that is lower during use
can for example correspond to the internal face of the second metal sheet 5 or of
the first layer or main support or insulating block 3 or of the felt component 50.
The face 2e that is external during use can instead correspond to the external face
of the first metal sheet 4.

Two or more of the edge faces, in particular the lateral edge faces 2b, 2¢
can have means 2f, 2g for engaging or fitting with respective engaging or fitting
means of adjacent panels.

Thus, for example, starting from a lateral edge face 2c of a panel 2 or of a
respective first layer or main support or insulating block 3, a projecting portion 2f
could be extended for the insertion to size or forced in a corresponding seat 2g
delimited in a lateral edge face 2b of an adjacent panel.

Clearly, each panel 2 or a respective first layer or main support or
insulating block 3 could have a projecting portion 2f on a lateral edge face 2c, and
a seat 2g as indicated above on the other lateral edge face 2b.

Naturally, different engaging or fitting means could also be provided.

Preferably, apart from the engaging or fitting means, one, some or all the
edge faces of the panel 2 can be flat.

In addition, the lower face 2d and/or the upper face 2e can be flat as well
as if desired substantially orthogonal to the edge faces of the panel 2.

The cladding unit 1 then comprises at least one fretted or corrugated sheet
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component 6 having a plurality of connecting sections, if desired substantially flat
7 alternated with hollow sections 8, each defining a first concavity or concave
zone C1 directed towards the panel 2.

Clearly, the fretted sheet component 6 would also define the second
concavities or concave zones C2 directed away from the panel 2 and alternated
with the first concavities C1, and such second concavities C2 would be defined by
the connecting sections 7 and by the lateral side of the hollow sections 8.

Naturally, the connecting sections 7 could also be slightly curved or have
tilted sections (see figures 7 and 8). In addition, the connecting sections 7 could
also be very narrow, nearly up to forming a connecting edge between adjacent
hollow sections 8. In each case, a fretted sheet component such to allow obtaining
higher capacities is that illustrated in figure 3.

One or more of the hollow sections 8 could comprise a curved portion or
two side portions 8a, each extended from a respective connecting section 7 as well
as a base portion 8b for bridge-like connection of the side portions 7a.

More particularly, the side portions 8a could be slightly curved or
substantially tilted so as to be converging when approaching the base portion 8b,
i.e. the distance between the side portions 8a of a same hollow section 8 decreases
when approaching the respective base portion 8b.

Naturally, one or more of the hollow sections 8 could be delimited only by
a pair of side portions 8a, as well as, as indicated above, by a curved portion or by
combinations or variations of such solutions.

Preferably, the hollow sections 8 of a same fretted sheet component 6 all
have the same geometry and the same dimensions.

Advantageously, the base portions 8b or the ends that are lower during use
of a fretted or corrugated sheet component 6 are aligned or substantially aligned
with each other (this if such portions 8b were not flat) in a same plane.

Preferably, the connecting sections 7 or the ends that are upper during use
of a fretted or corrugated sheet component 6 are aligned or substantially aligned

with each other (this if the connecting sections 7 were not flat) in a same plane.
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A fretted sheet component 6 has, at the respective sides or flanks, coupling
means 6a, e.g. snap-coupling with approached and adjacent sheet components.

The panel 2 is applied on the fretted sheet component 6, in a manner such
that between the surface or face 2d that is lower during use of the panel 2, for
example the internal surface of the second sheet 5 or of the felt component 50, and
the hollow sections 8 of the fretted or corrugated metal sheet component 6 - or
better yet the external face of the components of the hollow sections 8 - a series of
first through openings TO1 remain delimited.

More particularly, each first through opening TO1 is extended in the
direction from the front face or surface 2a to the rear face or surface of the panel 2
or even in a direction oblique or perpendicular to the direction from the surface or
front face 2a to the rear face or surface of the panel 2.

Advantageously, the first through openings TO1 facilitate the mounting
speeds, since they allow, as will also be described hereinbelow, fixing and
subsequently housing screws or pins at the same.

According to the non-limiting embodiment illustrated in the figures, each
first through opening TO1 is delimited between the external face of the hollow
sections 8, for example of respective side portions 8a and base portions 8b, on one
side, and by a corresponding section of the internal face of the first layer or main
support or insulating block 3 or, if provided, of the second metal sheet 5 or of the
felt component 50.

In substance, each through opening TO1 is defined by a respective first
concavity or first concave zone C1 of a fretted sheet component closed by the
internal face of the first layer or main support or insulating block 3 or, if provided,
of the second metal sheet 5 or of the felt component 50.

The first through openings TO1 can be extended for the entire extension of
the hollow sections 8. Naturally, the panel 2, at the respective external face, could
have portions in relief set for being partly inserted in the hollow sections 8, and in
such case the first through openings TO1 would be extended for only part of the

extension of the 8.
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With regard to the connection of the panel 2 on the fretted sheet
component 6, the panel 2 is abutted or set against respective parts of the fretted
sheet component 6, e.g. on the external faces of the connecting sections 7.

In addition, the panel 2 could be glued or constrained by means of other
suitable means, such as adhesive, screws, pins, on the fretted sheet component 6,
for example in a substantially uniform manner on the respective connecting
sections 7.

In addition, the fretted sheet component 6 comprises at least one rib 9, 10a,
10b at the connecting sections 7 and/or at the hollow sections 8.

On such matter, at least one rib 10a, 10b could be provided in each lateral
portion 8a, if provided, and at least one rib 9 could be provided in the connecting
sections 7.

In one, some or each lateral portion 8a, two or more ribs 10a, 10b could be
provided, each constituted by a respective folded section.

With reference to such aspect, relative to the non-limiting embodiment
illustrated in the figures, a first 10a and/or second 10b rib is/are defined between
two parallel and offset segments of the lateral portion 8a connected by means of a
connection segment that is tilted with respect thereto.

In one, some or each connecting section 7, a third rib 9 could for example
be provided, constituted by a folded section, if desired V- or U-shaped. Such rib 9
can for example be provided at the center line of the respective connecting section
7.

In such case, the contact between each connecting section 7 and a
respective internal or lower face 2d of the panel 2 preferably occurs in a uniform
manner apart from the zone of the rib(s) 9.

By way of example, the height h of at least one hollow section 8, i.e. the
distance of a respective base portion 8b from the connecting sections 7 is between
about 140 mm and about 160 mm.

The base portions 8b can have an extension between 30 mm and 80 mm,

e.g. 50-70 mm.
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The connecting sections 7 can have an extension between about 120 mm
and about 150 mm.

The fretted sheet component 6 can instead overall have an extension or
width w between about 700 and 900 mm.

Preferably, the fretted sheet component 6 comprises three, four or five, six,
seven or more hollow sections 8.

In addition, the above description of the configuration of the fretted sheet
component 6 regards a section or front or back thereof, but clearly this remains the
same in the direction from the front or back of the unit 1 or even in the direction
that is tilted with respect to a front-back direction of the unit. On such matter, the
hollow sections 8 of the fretted sheet component 6 define parallel longitudinal
zones of the same.

If desired, the panel 2 also comprises (see in particular figure 9) a
membrane made of polymer material 11, e.g. of PVC or TPO, applied on the first
metal sheet 4 or better yet on a surface of the latter that is external or distal from
the first main support layer 3.

In addition, a part of the external face of the first metal sheet 4 is
preferably constrained, e.g. glued, in a substantially uniform manner to the
internal face of the membrane 11.

Such membrane 11 mainly carries out the function of waterproofing.

The membrane 11 is pre-coupled to the panel 2 before laying the same or
during the step of producing the panel 2 or to the first sheet 4 before producing the
panel 2. In such case, the panel 2 with the membrane 11 forms a compact body or
better yet is movable as a single body or body made of a single piece, such that
this can be installed as a single component in a single step.

In accordance with the present invention, also a covering or cladding 12
for roofs is provided for, comprising a plurality of units 1 approached to each
other at edges of the respective panels 2, and in such covering 12 the means 2f, 2g
for engaging or fitting panels 2 of approached and adjacent units are engaged and

constrained with each other, and the same holds true for the means 6a for coupling
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sheet components 6 of approached and adjacent units.

In such case, as taught by EP3201409A1, the covering 12 can comprise
strips of waterproof material 13 arranged to cover the gaps G delimited between
the edges of the panels 2 of adjacent units 1, and such strips 13 are set to ensure
the waterproofing of the covering 12.

For the obtaining or better yet the installation of a covering or cladding 12
according to the present invention, one first proceeds by arranging or making a
panel 2 or better yet a plurality of panels 2.

In order to produce one panel or each panel 2, if the first layer 3 is made of
mineral wool or glass wool, the first layer 3, the first sheet 4 and, if desired, the
second sheet 5 or the felt component 50 are made or obtained and the first layer 3
is constrained to the first sheet 4 and, if provided, to the second sheet 5 or to the
felt component 50, such that the panel 2 forms a compact body or better yet is
movable as a single body or body made of a single piece, such that this can be
installed as a single component and in a single step.

Such step is attained by constraining, for example by means of glue or
adhesive, the first metal sheet 4 or better yet the internal face thereof to the
external face 3a of the first main support layer 3.

If a second metal sheet 5 or a felt component 50 is also provided for, then
the latter is constrained, for example by means of glue or adhesive, to the internal
face 3b of the first main support layer 3.

If instead the first layer 3 is made of polyurethane foam or of another
foamable component, then, in accordance with processes according to the state of
the art, the constraint is determined between the first layer 3 and the first sheet 4
and, if a second sheet 5 and/or a felt component 50 is provided for, between the
first layer 3 and the second sheet 5 and/or the felt component 50 via adhesion
following the foaming of the polyurethane very close to such components 4, 5,
before the hardening or final solidification of the polyurethane or foamable
component.

If desired, independent of the material for obtaining the first layer 3, also a

10
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membrane 11 is made or obtained and the same is fixed on the external face of the
first metal sheet 4, during the step of producing the panel 2 or even before
producing the panel 2.

Naturally, such production processes are obtained in a plant which
provides for suitable components or steps for obtaining and conveying
components 3, 4, 5 of the panel 2.

One or a plurality of fretted sheet component(s) 6 is/are obtained with any
suitable method.

Subsequently, preferably at the work site, by means of screws, pins or
another suitable mode, the fretted sheet component 6 or better yet the fretted sheet
components 6 is/are constrained to the already-installed sub-structure or main
structure, e.g. made of concrete SO of the respective roof.

In order to obtain this, the hollow sections 8 are abutted or brought into
abutment at the respective internal face, i.e. that outside the first
concavity/concavities C1, against an external surface of the sub-structure or
structure made of concrete and then screws or pins are for example inserted
starting from the internal face of the hollow sections 8 up to inside the sub-
structure or structure made of concrete. If the hollow sections 8 comprise
respective base portions 8b, then these are brought into abutment against an
external surface of the sub-structure and the pins or screws are inserted in the base
portions 8b and in the underlying sub-structure or structure made of concrete SO.

At this point, one or more previously-obtained panels 2 are brought into
abutment against or resting on the fretted sheet component(s) 6. On such matter,
the panels 2 are brought with the internal face of the first layer 3 or, if provided, of
the second sheet 5 or of the felt component 50 in abutment against external face
sections of the fretted sheet components 6, for example against the external face
of the connecting sections 7. Such step is obtained by moving the panel as a single
body, so that the various elements thereof are not constrained to each other.

As indicated above, the panel 2 is applied on the fretted metal sheet

component 6, in a manner such that between the surface 2d that is lower during
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use of the panel 2, for example the internal surface of the second metal sheet 5 or
of the felt component 50, and the hollow sections 8 of the fretted or corrugated
sheet component 6 or better yet the external face of the components of the hollow
sections 8, a series of first through openings TO1 remain delimited.

In such a manner, the first through openings TO1 are each defined at a
respective first concavity C1.

Advantageously, second through openings TO2 are instead defined at the
second concavities or concave zones C2, such openings delimited between the
fretted sheet component(s) 6 and the sub-structure or structure made of concrete
SO. The first through openings TO1 are naturally alternated with the second
through openings TO2.

The panel(s) 2 is/are constrained to the fretted sheet component(s) 6 by
means of adhesive, glue, screws, pins, etcetera.

Clearly, during such steps, adjacent fretted sheet components 6 are
constrained to each other by means of respective coupling means 6a, and adjacent
panels 2 are connected by means of respective engaging or fitting means 2f, 2g.

Naturally, depending on the dimensions (width and length), each panel 2
can be brought resting on into abutment and hence constrained to a respective
fretted sheet component 6 or also to multiple fretted sheet components 6 or
multiple panels 2 can be brought resting or into abutment and hence constrained to
the same fretted sheet component 6.

In addition, as further step, strips of waterproof material 13 could then be
applied to cover the gaps G delimited between the edges of the panels 2 of
approached units 1.

Clearly, due to a unit according to the present invention, it is possible to
obtain high speeds of mounting onsite, since - the sandwich panel being pre-
assembled - it is necessary only to constrain the fretted sheet components to the
sub-structure or structure made of concrete and then the panels to the fretted sheet
component, there being no intermediate steps, before then possibly applying strips

of waterproof material 13 to cover the gaps G delimited between the edges of the

12
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panels 2 of approached units 1.

With the conventional solutions, however, first the fretted sheet
components are installed and then the same are filled with insulating material, in
order to then weld a sheath or install a sheet and then weld a sheath.

In addition, due to the configuration of units according to the present
invention, in particular due to the configuration of the fretted sheet components
and due to the constraint with the panels, it is possible to obtain greater capacities
with respect to the solutions proposed up to now, in particular where fretted sheet
components are used according to figure 3.

Modifications and variations of the invention are possible within the scope

defined by the claims.

13
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CLAIMS
1. Cladding or covering unit for roofs, comprising:

- at least one sandwich panel (2) including a first main support or
insulating layer or block (3) as well as at least one first metal sheet (4) applied or
adhered to at least one external, in use, face (3a) of said first main support layer
(3), and

- at least one fretted or corrugated sheet component (6) having a plurality
of connecting sections (7) alternating with hollow sections (8) each defining a first
concavity or concave zone (C1) facing said at least one panel (2).

2. Unit according to claim 1, wherein said at least one panel (2) is applied on
said at least one fretted sheet component (6), so that between the lower, in use,
surface or face (2d) of said at least one panel (2) and said hollow sections (8) of
said at least one fretted or corrugated sheet component (6) a series of first through
openings (TO1) remain delimited.

3. Unit according to claim 1 or 2, wherein said at least one panel (2)
comprises a second metal sheet (5) applied or adhered to an inner, in use, face
(3b) of said first main support layer (3).

4. Unit according to claim 1, 2 or 3, wherein said panel comprises a felt
component (50) applied or adhered to an inner, in use, face (3b) of said first main
support layer (3).

5. Unit according to claim 1, 2, 3 or 4, wherein said at least one fretted sheet
component (6) comprises at least one rib (9) at said connecting sections (7).

6. Unit according to any one of the preceding claims, wherein said at least
one fretted sheet component (6) comprises at least one rib (10a, 10b) at said
hollow sections (8).

7. Unit according to any one of the preceding claims, wherein said at least
one hollow section (8) comprises two side portions (8a) each extending from a
respective connecting section (7) as well as a base portion (8b) for bridging said
side portions (8a).

8. Unit according to claims 6 and 7, wherein at least one rib (10) is provided

14
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in each side portion (8a).

0. Unit according to claim 7 or 8, wherein the height of at least one hollow
section (8), that is the distance of a respective base portion (8b) from the
connecting sections (7), is equal to about 140-160 mm.

10.  Unit according to any one of the preceding claims, wherein said at least
one panel (2) comprises a polymeric material membrane (11) applied on said at
least one first metal sheet (4).

11.  Unit according to any one of the preceding claims, wherein said at least
one panel (2) is a compact body or a better movable one as a single body or in one
piece, so that it can be installed as a single component and in a single step.

12. Covering or cladding for roofs comprising a plurality of units according to
any one of the preceding claims, wherein said units are approached to each other
at edges of the respective panels (2), engaging or fitting means (2f, 2g) of adjacent
panels (2) being in engagement and constraint between each other and coupling
means (6a) of sheet components (6) of adjacent units being in engagement and
constraint between each other.

13.  Process for installing a covering according to claim 12, comprising the
following steps:

- making said at least one fretted sheet component (6),

- providing at least one panel (2) constituting a compact body or one that
can be better moved as a single body or in a single piece, so that this panel (2) can
be installed as a single component and in a single phase,

- constraining said at least one corrugated sheet component (6) to the
already installed substructure or main structure (SO) of a respective roof,

- bringing said at least one panel (2) to rest or abut against said at least one
corrugated sheet component (6), this being obtained by bringing said at least one
panel (2) with the inner face of said first layer (3) or, if provided, of a respective
second sheet (5) or of a respective felt component (50) in abutment against outer
face portions of said at least one fretted sheet component (6), this step being

obtained by moving said at least one panel (2) as a single body or in one piece,
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- constraining said at least one panel (2) to said at least one fretted sheet
component (6).
14.  Process according to claim 13, wherein said at least one panel (2) is
applied on said at least one fretted sheet component (6), so that between the lower,
in use, surface (2d) of the panel (2) and the hollow sections (8) of said at least one
fretted or corrugated sheet component (6) a series of first through openings (TO1)
remain delimited.
15.  Process according to claim 13 or 14, for the installation of a covering
including at least one unit according to claim 7, wherein said at least one base
portion (8b) is brought into abutment against an outer surface of the substructure
or main structure (SO) and said step of constraining said at least one fretted sheet
component (6) to the substructure (SO) is obtained by inserting at least one pin or
screw in said at least one base portion (8b) and in the underlying substructure or
main structure (SO).
16.  Process according to claim 13, 14 or 15, comprising the following steps:

- making several units including a panel (2) connected to a respective
fretted sheet component (6),

constraining to each other fretted sheet components (6) of approached and
adjacent units and connecting to each other panels (2) of approached and adjacent
units, and

if necessary, applying strips of waterproof material (13) to cover the gaps

(G) delimited between the edges of the panels (2) of approached units.
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