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Description

[0001] The present invention relates to a system for
fastening cladding panels to a building facade. The sys-
tem comprises a rail, a bracket and a first screw for fixing
the bracket to the rail.
[0002] The invention also encompasses cladding pa-
nels that are equipped with hanging bolts or slots. The
brackets of the fastening systemand the hanging bolts or
slots of the cladding panels are adapted for facile en-
gagement and stable suspension of the cladding panels
on the fastening system.
[0003] Cladding panels and fastening systems for
building facades are known in the prior art.
[0004] WO 2020/084143 A1 relates to a cladding sys-
tem for a wall, having a plate-shaped cladding element
which can be connected on two opposite longitudinal or
transverse sides to a respective fastening profile, where-
in the fastening profile is designed to anchor the cladding
systemon thewall, wherein the cladding element has, on
the two longitudinal or transverse sides arranged in op-
erative connectionwith a fastening profile, in each case a
preferably strip-shaped fastening portion which interacts
with a complementary, groove-shaped receiving portion
on the fastening profile, wherein the two receiving por-
tions on the fastening profile are arranged on the fasten-
ing profile on the side opposite to a fastening surface for
the wall on the fastening profile, wherein the first receiv-
ing portion extends at least substantially parallel to the
fastening surface or to a base surface portion of the
cladding element, and the second receiving portion is
arranged at an oblique angle, preferably between 50
degrees and 60 degrees, very particularly preferably
about 45 degrees, to the fastening surface or to the base
surface portion.
[0005] EP 3 540 145 B1 pertains to a cladding element
for a wall, the cladding element comprising a rectangular
or trapezoidal base area section, opposite first and sec-
ond lateral wall sections protruding from lateral edges of
said base area section, strip-shaped support sections
disposed to overlap with the base area section being
provided at the two first lateral wall sections, which are
disposed parallel to one another, the support sections
being designed for interacting with a groove-shaped
accommodation section of a molding-shaped fixing ele-
ment, the cladding element further comprising a first
second lateral wall section, the side of the first second
lateral wall section which faces away from the base area
section projecting beyond the support sections on the
side opposite to the base area section, and comprising a
second second lateral wall section, a strip-shaped cover
section protruding from the side of the second second
lateral wall section which faces away from the base area
section, the strip-shaped cover section being disposed
on the side of the second second lateral wall section
facing away from the base area section and the cover
section extending parallel to the support sections, the
cover section being disposed on a side facing away from

the base area section above the first second lateral wall
section, the cladding element being formed of a plate-
shaped cut realized in one piece by forming the lateral
wall sections, the support sections and the cover section,
the cladding element being formed as a sandwich com-
ponent having a core area and cover layers made of
aluminum and covering the core area on both sides,
andgroovesbeingprovidedat edgeareasof the cladding
element, the grooves being realized in the area of a cover
layer and of the core area.
[0006] Known cladding panels and fastening systems
involve tongue and groove engagement of cladding pa-
nel edges with fasteners attached to a support structure
or building wall. Installation of these systems requires
careful alignment or matching to the surface of a building
wall. Aligning or adjusting cladding panels is time con-
suming and labor intensive. Occasionally, cladding pa-
nels need to be bent or deformedwhichmay affect visual
appearance.
[0007] The object of the present invention is to provide
a fastening system for cladding panels which enables
cladding panels of different shapes to be fastened to a
building facade in a simple and efficient manner.
[0008] The invention further aims to provide a fasten-
ing system that provides high structural stability and
holding power for cladding panels.
[0009] A further object of the invention is a fastening
system suitable for fastening cladding panels which are
flat or havebent sidewalls equippedwith hanging slots or
hanging bolts.
[0010] The above objects are achieved by a system for
fastening cladding panels to a building facade, compris-
ing a rail, a bracket and a first screw for fixing the bracket
to the rail, wherein

the rail comprises at least one first tongue and the
bracket comprises at least one first groove;
or

the rail comprises at least one first groove and the
bracket comprises at least one first tongue; and

the first tongueand the first grooveare configured for
sliding engagement.

[0011] The invention also encompasses cladding pa-
nels that are equipped with hanging bolts or slots. The
brackets of the fastening systemand the hanging bolts or
slots of the cladding panels are adapted for facile en-
gagement and stable suspension of the cladding panels
on the fastening system.
[0012] Preferably, the brackets of the fastening system
and the hanging bolts or slots of the cladding panels are
adapted for releasable engagement.
[0013] More preferably, the brackets of the fastening
system and the hanging bolts or slots of the cladding
panels are adapted for releasable, interlocking engage-
ment.
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[0014] In a particular embodiment of the invention, the
bracket has a projecting crosspiece and the cladding
panels are provided with hanging slots adapted for en-
gagement with the projecting crosspiece.
[0015] In yet another embodiment of the invention, the
cladding panels comprise hanging slots and the brackets
are equippedwith bolts that are adapted for engagement
with the cladding panel hanging slots.
[0016] In yet another embodiment the inventive brack-
ets have slots and the cladding panels are equipped with
hanging bolts that are adapted for engagement with the
bracket slots.
[0017] Expedient embodiments of the inventive sys-
tem are characterized by one of the following features or
a combination of two or more of the following features
insofar the combined features are not mutually exclusive
or contradictory and according to which:

- the system comprises 2 to 1000 rails;

- the system comprises 2 to 10000 brackets;

- the system comprises 2 to 10000 first screws;

- the bracket comprises one or two bolts;

- the bracket comprises one or two bolts for engage-
ment with hanging slots of cladding panels;

- the bracket comprises one or two bolts for engage-
ment with hanging slots of cladding panels and the
bolts have a diameter that is less than a hanging slot
width;

- the bracket comprises one or two bolts with cylind-
rical shape;

- the bracket comprises one or two bolts having a
length of 20 to 80 mm;

- the bracket comprises one or two bolts having a
diameter of 5 to 20 mm;

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the bolts for engagement
with hanging slots of claddingpanels project from the
bracket along the direction of unit vector (010);

- the bracket comprises one or two slots;

- the bracket comprises one or two slots for engage-
ment with hanging bolts of cladding panels;

- the bracket comprises one or two slots for engage-
ment with hanging bolts of cladding panels and the
slots have a width that is larger than a hanging bolt
diameter;

- the bracket comprises one or two slots having a
substantially rectangular shape;

- thebracket comprisesoneor twoslotshavingawidth
of 6 to 30 mm;

- the bracket comprises one or two slots having a
length of 10 to 40 mm;

- the rail comprises a second tongue and the bracket
comprises a second groove; or

the rail comprises a second groove and the
bracket comprises a second tongue; and
the second tongue and the second groove are
configured for sliding engagement;

- the rail comprises a third tongue and the bracket
comprises a third groove;
or

the rail comprises a third groove and the bracket
comprises a third tongue;
and
the third tongue and the third groove are con-
figured for sliding engagement;

- the rail and the bracket are configured for releasable
engagement;

- the rail and thebracket are configured for releasable,
interlocking engagement;

- the rail and the bracket are configured for releasable
engagement through a first relative translation in a
first direction and a second relative translation in a
second direction substantially perpendicular to the
first direction;

- the rail and the bracket are configured for releasable
engagement through a first relative translation in a
first direction and a second relative translation in a
second direction substantially perpendicular to the
first direction, wherein the first and second directions
are substantially perpendicular to a longitudinal axis
of the rail;

- the bracket comprises a through-hole adapted for
sliding or screwing insertion of the first screw;

- the rail comprises a slot adapted for non-positive
screwing-in of the first screw;

- the rail comprises 5 to 15 wall segments, wherein a
first group of wall segments are arranged substan-
tially perpendicular to a second group of wall seg-
ments;
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- the rail comprises 5 to 15 wall segments, wherein a
first group of wall segments are arranged substan-
tially perpendicular to a second group of wall seg-
ments and each wall segment of the first group is
connected to oneor twowall segments of the second
group;

- the rail comprises 5 to 15 wall segments, wherein a
first group of wall segments are arranged substan-
tially perpendicular to a second group of wall seg-
ments and eachwall segment of the second group is
connected to two or three wall segments of the first
group;

- the rail comprises 5 to 15wall segments, a first group
of wall segments are arranged substantially perpen-
dicular toasecondgroupofwall segments, eachwall
segment of the first group is connected to one or two
wall segments of the second group and each wall
segment of the second group is connected to two or
three wall segments of the first group;

- the rail comprises ninewall segments, wherein a first
group of five wall segments are arranged substan-
tially perpendicular to a second group of four wall
segments;

- the rail comprises ninewall segments, wherein a first
group of five wall segments are arranged substan-
tially perpendicular to a second group of four wall
segments and eachwall segment of the first group is
connected to oneor twowall segments of the second
group;

- the rail comprises ninewall segments, wherein a first
group of five wall segments are arranged substan-
tially perpendicular to a second group of four wall
segments and each wall segment of the second
group is connected to two or three wall segments
of the first group;

- the rail comprises ninewall segments, wherein a first
group of five wall segments are arranged substan-
tially perpendicular to a second group of four wall
segments, each wall segment of the first group is
connected to oneor twowall segments of the second
group and each wall segment of the second group is
connected to two or three wall segments of the first
group;

- the rail has a length of 1000 to 10000 mm;

- the rail has a cross-sectionwith an area of 370 to 560
mm2;

- the rail has a length of 1000 to 10000 mm in a first
direction and a cross-section with an area of 370 to
560 mm2 in a plane orthogonal to the first direction;

- the rail has across-sectionwith aminimumbounding
box having a rectangular shape with edges of
lengths 90 to 110 mm and 33 to 41 mm;

- the rail has a cross-section with a first principal area
moment of inertia of 210000 to 315000 mm4 and a
second principal area moment of inertia of 64000 to
96000 mm4;

- thebracket comprises5 to10crosspieces,wherein a
first group of crosspieces are arranged substantially
perpendicular to a second group of crosspieces;

- thebracket comprises5 to10crosspieces,wherein a
first group of crosspieces are arranged substantially
perpendicular to a second group of crosspieces and
eachcrosspieceof the first group is connected toone
or two crosspieces of the second group;

- thebracket comprises5 to10crosspieces,wherein a
first group of crosspieces are arranged substantially
perpendicular to a second group of crosspieces and
each crosspiece of the second group is connected to
two or three crosspieces of the first group;

- thebracket comprises5 to10crosspieces,wherein a
first group of crosspieces are arranged substantially
perpendicular to a second group of crosspieces,
each crosspiece of the first group is connected to
oneor twocrosspiecesof thesecondgroupandeach
crosspiece of the second group is connected to two
or three crosspieces of the first group;

- the bracket comprises six crosspieces, wherein a
first group of four crosspieces are arranged substan-
tially perpendicular to a second group of two cross-
pieces;

- the bracket comprises six crosspieces, wherein a
first group of four crosspieces are arranged substan-
tially perpendicular to a second group of two cross-
pieces and each crosspiece of the first group is
connected to one or two crosspieces of the second
group;

- the bracket comprises six crosspieces, wherein a
first group of four crosspieces are arranged substan-
tially perpendicular to a second group of two cross-
pieces and each crosspiece of the second group is
connected to two or three crosspieces of the second
group;

- the bracket comprises six crosspieces, wherein a
first group of four crosspieces are arranged substan-
tially perpendicular to a second group of two cross-
pieces, each crosspiece of the first group is con-
nected tooneor twocrosspiecesof thesecondgroup
and each crosspiece of the second group is con-
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nected to two or three crosspieces of the second
group;

- the bracket has a length of 20 to 50 mm;

- thebracket hasa cross-sectionwith anareaof 340 to
510 mm2;

- the bracket has a length of 20 to 50 mm in a first
direction and a cross-section with an area of 340 to
510 mm2 in a plane orthogonal to the first direction;

- the bracket has a cross-section with a minimum
boundingboxhavinga rectangular shapewithedges
of lengths 90 to 110 mm and 33 to 41 mm;

- the bracket has a cross-section with a first principal
area moment of inertia of 210000 to 315000 mm4

and a second principal area moment of inertia of
38000 to 57000 mm4;

- the bracket comprises a U-shaped part with two
flanking crosspieces connected by an interposed
crosspiece;

- the bracket comprises a U-shaped part with two
flanking crosspieces connected by an interposed
crosspiece and the through-hole is arranged in the
interposed crosspiece;

- the bracket comprises a U-shaped part with two
flanking crosspieces connected by an interposed
crosspiece and each of the two flanking crosspieces
is equipped with a bolt for engagement with a hang-
ing slot of a cladding panel;

- the bracket comprises a U-shaped part with two
flanking crosspieces connected by an interposed
crosspiece and each of the two flanking crosspieces
is equipped with a slot for engagement with a hang-
ing bolt of a cladding panel;

- thebracket comprisesa tubular part and the through-
hole is arranged in a wall of said tubular part;

- a wall of the tubular part opposite the through-hole
comprises a cutout providing clearance for access to
the through-hole;

- a wall of the tubular part opposite the through-hole
has a bore that provides clearance for access to the
through-hole;

- thesystemcomprisesaholder for fastening the rail to
a building facade, the holder comprising

- a clamp adapted for insertion of the rail; and
- a rod for fastening the clamp to a building wall;

- the rail is made from aluminum;

- the rail is made from steel;

- the rail is made from an extruded aluminum strand;

- the bracket is made from aluminum;

- the bracket is made from steel;

- the bracket is made from an extruded aluminum
strand;

- the bracket is cut froman extruded aluminumstrand;

- the bracket is cut from an extruded aluminum strand
at an angle of 20 to 40 degree relative to a long-
itudinal strand axis;

- the bracket is cut from an extruded aluminum strand
along two substantially parallel cut lines each en-
closinganangleof20 to40degreewitha longitudinal
strand axis;

- the bracket is molded from aluminum;

- the rail comprises a first, second, third, fourth, fifth,
sixth, seventh, eighth and ninth wall segment;

- the first and second wall segments of the rail are
connected;

- the second and third wall segments of the rail are
connected;

- the third and fourth wall segments of the rail are
connected;

- the fourth and fifth wall segments of the rail are
connected;

- the fifth and sixth wall segments of the rail are con-
nected;

- the sixth and seventh wall segments of the rail are
connected;

- the seventh and eighth wall segments of the rail are
connected;

- the eighth and ninth wall segments of the rail are
connected;

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the two major opposite sur-
faces of each the first, third, fifth, seventh and ninth
wall segments independent of one another are sub-
stantially coplanar to planes spanned by unit vectors
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(010) and (001);

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the two major opposite sur-
faces of each the second, fourth, sixth and eighth
wall segments independent of one another are sub-
stantially coplanar to planes spanned by unit vectors
(001) and (100);

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the rail has a length in the
direction of unit vector (001) of 1000 to 10000 mm;

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the first, third, fifth, seventh
and ninth wall segments of the rail independent of
oneanother eachhavea thicknessof 1 to6mm in the
direction of unit vector (100);

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the second, fourth, sixth and
eighth wall segments of the rail independent of one
another each have a thickness of 1 to 6 mm in the
direction of unit vector (010);

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the first, third, seventh and
ninth wall segments of the rail independent of one
another each have a width in the direction of unit
vector (010) of 10 to 60 mm;

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the fifth wall segment of the
rail hasawidth in thedirectionof unit vector (010) of 2
to 6 mm;

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the second and eighth wall
segments of the rail independent of one another
each have a width in the direction of unit vector
(100) of 20 to 60 mm;

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the fourth and sixth wall
segments of the rail independent of one another
each have a width in the direction of unit vector
(100) of 10 to 40 mm;

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the fourth and sixth wall
segments of the rail bound at least one slot having
a width in the direction of unit vector (010) of 2 to 6
mm;

- the fourth wall segment of the rail is equipped with a
first bar;

- the first bar is arranged on an edge of the fourth wall

segment;

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the first bar extends from the
fourth wall segment in the direction opposite to unit
vector (010);

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the first bar extends in the
direction of unit vector (001) over the entire length of
the rail;

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the first bar hasawidth of 2 to
12 mm in the direction of unit vector (010);

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the first bar has a thickness
of 1 to 6 mm in the direction of unit vector (100);

- the eighth wall segment of the rail is equipped with a
second bar;

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the second bar extends from
the eighth wall segment in the direction opposite to
unit vector (010);

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), thesecondbarextends in the
direction of unit vector (001) over the entire length of
the rail;

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the secondbar hasawidth of
2 to 12 mm in the direction of unit vector (010);

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the second bar has a thick-
ness of 1 to 6mm in the direction of unit vector (100);

- the eighth wall segment of the rail is equipped with a
third bar;

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the thirdbar extends from the
eighth wall segment in the direction opposite to unit
vector (010);

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the third bar extends in the
direction of unit vector (001) over the entire length of
the rail;

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the third bar has a width of 2
to 12 mm in the direction of unit vector (010);
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- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the third bar has a thickness
of 1 to 6 mm in the direction of unit vector (100);

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the second and third bar of
the rail bound a groove having awidth of 2 to 6mm in
the direction of unit vector (100);

- the secondwall segment of the rail is equippedwith a
fourth bar;

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the fourth bar extends from
the second wall segment in the direction of unit
vector (010);

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the fourth bar extends in the
direction of unit vector (001) over the entire length of
the rail;

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the fourth bar hasawidth of 2
to 12 mm in the direction of unit vector (010);

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the fourthbarhasa thickness
of 1 to 6 mm in the direction of unit vector (100);

- the sixth wall segment of the rail is equipped with a
fifth bar;

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the fifth bar extends from the
sixth wall segment in the direction of unit vector
(010);

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the fifth bar extends in the
direction of unit vector (001) over the entire length of
the rail;

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the fifth bar hasawidth of 2 to
12 mm in the direction of unit vector (010);

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the fifth bar has a thickness
of 1 to 6 mm in the direction of unit vector (100);

- the bracket comprises a first, second, third, fourth,
fifth and sixth crosspiece;

- the first and second crosspieces of the bracket are
connected;

- the second and third crosspieces of the bracket are

connected;

- the second and fifth crosspieces of the bracket are
connected;

- the third and fourth crosspieces of the bracket are
connected;

- the fifth and fourth crosspieces of the bracket are
connected;

- the fourth and sixth crosspieces of the bracket are
connected;

- the second, third, fourth and fifth crosspiece of the
bracket are configured in a tubular shape;

- the first crosspiece of the bracket is equipped with a
groove adapted for slidingly engaging a terminal
edge of the first wall segment of the rail;

- the fifth crosspiece of the bracket is equipped with a
groove adapted for slidingly engaging the first bar of
the rail;

- the fifth crosspiece of the bracket is equipped with a
tongue and the second and third bar of the rail are
configured for slidingly engaging said tongue;

- the fifth crosspiece of the bracket comprises a
through-hole;

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the two major opposite sur-
faces of each the first, third, fifth and sixth cross-
piecesof the bracket independent of one another are
substantially coplanar to planes spanned by unit
vectors (010) and (001);

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the two major opposite sur-
faces of each the second and fourth crosspieces of
the bracket independent of one another are substan-
tially coplanar to planes spanned by unit vectors
(001) and (100);

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the tube formed by the
second, third, fourthandfifth crosspieceof thebrack-
et has an oblique parallel-epiped cross-section in a
plane spanned by unit vectors (001) and (100);

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the tube formed by the
second, third, fourthandfifth crosspieceof thebrack-
et has an oblique parallel-epiped cross-section in a
plane spanned by unit vectors (001) and (100) with
anoblique cut angle of 20 to 40degree relative to unit
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vector (100);

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), each the first, second, third,
fourth, fifth and sixth crosspieces of the bracket
independent of one another have a length in the
direction of unit vector (001) of 20 to 100 mm;

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the first, third, fifth and sixth
crosspieces of the bracket independent of one an-
other each have a thickness of 1 to 6 mm in the
direction of unit vector (100);

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the second and fourth cross-
pieces of the bracket independent of one another
each have a thickness of 1 to 6mm in the direction of
unit vector (010);

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the first, third, fifth and sixth
crosspieces of the bracket independent of one an-
other each have awidth in the direction of unit vector
(010) of 10 to 60 mm;

- in an orthonormal coordinate system with unit vec-
tors (100), (010), (001), the second and fourth cross-
pieces of the bracket independent of one another
each have awidth in the direction of unit vector (100)
of 20 to 60 mm;

- the system comprises one or more cladding panels;

- the system comprises 1 to 20 cladding panels;

- the system comprises 1 to 100 cladding panels;

- the system comprises 1 to 1000 cladding panels;

- the system comprises 1 to 10000 cladding panels;

- each cladding panel comprises a composite lami-
nate;

- each cladding panel comprises a composite lami-
nate, the composite laminate including a first and
second outer layer and a third layer interposed be-
tween the first and second layer;

- the cladding panel comprises a lacquer coating ap-
plied to an exterior surface of the first layer opposite
the third layer;

- the cladding panel comprises a lacquer coating ap-
plied to an exterior surface of the second layer op-
posite the third layer;

- the first layer of the cladding panel consists of alu-
minum;

- the first layer of the cladding panel consists of alu-
minum and an exterior surface of the first layer,
opposite the third layer, is anodized;

- the second layer of the cladding panel consists of
aluminum;

- the second layer of the cladding panel is made from
aluminum and an exterior surface of the second
layer, opposite the third layer, is anodized;

- the third layer of the cladding panel consists of a
polymer;

- the third layer of the cladding panel consists of a
polymer blend;

- the third layer of the cladding panel comprises poly-
ethylene terephthalate;

- the third layer of the cladding panel consists of a
composite comprising polymeric and ceramic com-
pounds;

- the cladding panel comprises a composite laminate
having a total thickness of 2 to 7 mm;

- the cladding panel comprises a composite laminate
havinga total thicknessof 2 to 4mm,3 to 5mm,4 to 6
mm or 5 to 7 mm;

- the first layer of the cladding panel has a thickness of
0.3 to 0.8 mm;

- the first layer of the cladding panel has a thickness of
0.3 to 0.5 mm, 0.4 to 0.6 mm, 0.5 to 0.7 mm or 0.6 to
0.8 mm;

- the second layer of the cladding panel has a thick-
ness of 0.3 to 0.8 mm;

- the second layer of the cladding panel has a thick-
ness of 0.3 to 0.5mm, 0.4 to 0.6mm, 0.5 to 0.7mmor
0.6 to 0.8 mm;

- the third layerof thecladdingpanel hasa thicknessof
1.4 to 6.4 mm;

- the third layerof thecladdingpanel hasa thicknessof
1.4 to 3.0 mm, 2 to 4 mm, 3 to 5 mm or 4 to 6.4 mm;

- the cladding panel consists of or comprises a first
section of composite laminate;

- the first section of the cladding panel has a rectan-
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gular shape having a length from 500 to 2000 mm;

- the first section of the cladding panel has a rectan-
gular shape having a width from 500 to 2000 mm;

- the cladding panel comprises a second, third, fourth
and fifth section of composite laminate;

- the second, third, fourth and fifth section of the
cladding panel independent of one another each
have a rectangular shape having a length from
500 to 2000 mm;

- the second, third, fourth and fifth section of the
cladding panel each have a rectangular shape hav-
ing a width from 30 to 100 mm;

- the second, third, fourth and fifth section of the
cladding panel are each connected to the first sec-
tion;

- the second and fourth section of the cladding panel
are connected to opposite edges of the first section;

- the third and fifth section of the cladding panel are
connected to opposite edges of the first section;

- the second, third, fourth and fifth section of the
cladding panel are each independently inclined at
an angle of 85 to 95 degrees relative to the first
section in the same orientation;

- thecladdingpanel comprisesasixth, seventh,eighth
and nineth section of composite laminate;

- the sixth section of the cladding panel is bent at an
angle of 85 to 95 degrees and connects the first and
second section;

- theseventhsectionof thecladdingpanel is bent at an
angle of 85 to 95 degrees and connects the first and
third section;

- the eighth section of the cladding panel is bent at an
angle of 85 to 95 degrees and connects the first and
fourth section;

- the nineth section of the cladding panel is bent at an
angle of 85 to 95 degrees and connects the first and
fifth section;

- the cladding panel comprises two, three, four or
more hanging slots;

- the cladding panel comprises two, three, four or
more hanging slots arranged in two of the second,
third, fourth and fifth section;

- the second and fourth section of the cladding panel
independently of one another each comprise one or
more hanging slots;

- the second and fourth section of the cladding panel
each comprise one hanging slot;

- the second and fourth section of the cladding panel
each comprise two hanging slots;

- the third and fifth section of the cladding panel in-
dependently of one another each comprise one or
more hanging slots;

- the third and fifth section of the cladding panel each
comprise one hanging slot;

- the third and fifth section of the cladding panel each
comprise two hanging slots;

- the hanging slots are configured as cutouts;

- the hanging slots have an essentially elongate
shape;

- thehangingslotshaveanessentially elongateshape
and a longitudinal axis of the elongate shape is
inclined relative to an edge of the cladding panel
at an angle from 30 to 60 degrees;

- the hanging slots comprise an undercut;

- the hanging slots comprise an opening part and an
undercut part;

- the hanging slots comprise a substantially rectangu-
lar opening part and a substantially rectangular un-
dercut part;

- the hanging slots comprise a substantially triangular
opening part and a substantially rectangular under-
cut part;

- the cladding panel comprises two, three, four or
more hanging bolts arranged in two of the second,
third, fourth and fifth section;

- the second and fourth section of the cladding panel
independently of one another each comprise one or
more hanging bolts;

- the second and fourth section of the cladding panel
each comprise one hanging bolt;

- the second and fourth section of the cladding panel
each comprise two hanging bolts;

- the third and fifth section of the cladding panel in-
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dependently of one another each comprise one or
more hanging bolts;

- the third and fifth section of the cladding panel each
comprise one hanging bolt;

- the third and fifth section of the cladding panel each
comprise two hanging bolts.

[0018] The invention is further explained with refer-
ence to Fig. 1 to 16, wherein directions are designated
based on an orthonormal coordinate system 7 with unit
vectors (100), (010) and (001).

Fig. 1 is a perspective view of an exemplary rail 1
configured as elongated strand-like structure com-
prising a first, second, third, fourth, fifth, sixth, se-
venth, eighth and ninth wall segment 11, 12, 13, 14,
15, 16, 17, 18and19, respectively.Wall segments 11
and 12 are connected, wall segments 12 and 13 are
connected, wall segments 13 and 14 are connected,
wall segments 14 and 15 are connected, wall seg-
ments 15 and 16 are connected, wall segments 16
and 17 are connected, wall segments 17 and 18 are
connected, wall segments 18 and 19 are connected.
Fourth and sixth wall segments 14 and 16 bound an
interposed slot S1. Slot S1 has a width of 2 to 6 mm
and is adapted for non-positive screwing-in of a
screw (not shown). Rail 1 has a length L1 in the
direction of unit vector (001) with 1000 mm ≤ L1 ≤
10000 mm.

Fig. 2 depicts three perspective views of rail 1 at
viewing directions that are rotated by angular incre-
mentsof90degreearound thedirectionofunit vector
(001). Each of the first, second, third, fourth, fifth,
sixth, seventh, eighth and ninth wall segments 11,
12, 13, 14, 15, 16, 17, 18, 19 has twomajor opposing
surfaces designated as (1F, 1B), (2F, 2B), (3F, 3B),
(4F, 4B), (5F, 5B), (6F, 6B), (7F, 7B), (8F, 8B), (9F,
9B), respectively. Major surfaces (1F, 1B), (3F, 3B),
(5F, 5B), (7F, 7B) and (9F, 9B) are oriented substan-
tially perpendicular to major surfaces (2F, 2B), (4F,
4B), (6F, 6B) and (8F, 8B).

Fig. 3 is aperspectiveviewof another embodiment of
rail 1 comprising a first, second, third, fourth and fifth
bar B1, B2, B3, B4, B5. The first bar B1 and the fifth
bar B5 are arranged on free edges of the fourth and
sixthwall segments 14, 16, respectively. The first bar
B1 projects from the fourth wall segment 14 in a
direction opposite to unit vector (010). The fifth bar
B5 projects from the sixth wall segment 16 in the
direction of unit vector (010). The second and third
bars B2, B3 are arranged on the major surface 8F of
the eighth wall segment 18 and project in a direction
opposite to unit vector (010). The second and third
bars B2, B3 are configured to form a groove.

Fig. 4 is a perspective view of a basic bracket 2
comprising a first, second, third, fourth, fifth and sixth
crosspiece21, 22, 23, 24, 25and27.Crosspieces21
and 22 are connected, crosspieces 22 and 23 are
connected, crosspieces 22 and 25 are connected,
crosspieces 24 and 25 are connected and cross-
pieces 24 and 27 are connected. The two major
opposing surfaces of crosspieces 21, 23, 25, 27
are oriented substantially perpendicular to the two
major opposing surfaces of crosspieces 22, 24.
Crosspieces 22, 23, 24 and 25 are arranged to form
a tube that has a rectangular cross-section in a plane
spanned by unit vectors (100) and (010). Crosspiece
25 is equipped with a through-hole 28.

Fig. 5 is aperspectiveviewof another embodiment of
the bracket 2, comprising a first grooveG1, a second
grooveG2and a tongueT1. TongueT1 is configured
as an extension of crosspiece 25 and protrudes from
wall 24 in the direction of unit vector (010). Fig. 5 also
depicts a cross-section 2’ of bracket 2 in a plane
spanned by unit vectors (100) and (010). As ex-
plained above, the crosspieces 22, 23, 24 and 25
are arranged to form a rectangular cross-section
tube.

Fig. 6 shows another perspective view of the bracket
2 of Fig. 5. Relative to the direction of unit vector
(001) the bracket 2 is bound by an upper and lower
plane having a normal vector n = cos α (001) - sin α
(100)whereinangleα is from20 to40degree (20°≤α
≤ 40°). Accordingly, said upper and lower bounding
planes of the bracket 2 are inclined by 20 to 40
degree relative to a plane spanned by unit vectors
(100) and (010). In the present application the term
"length" of bracket 2 refers to the extent of a cross-
section of bracket 2 in a plane spanned by unit
vectors (010) and (001) in the direction of unit vector
(001) and is designated by reference sign L2 de-
picted in Fig. 6.

Fig. 7 is a perspective view of another inventive
embodiment of bracket 2 comprising five cross-
pieces 21, 22, 24, 25, 27. Crosspieces 22, 24 and
25 are configured in a U-shape, wherein flanking
crosspieces 22, 24 are connected by the interposed
crosspiece 25. A through-hole 28 is arranged in the
interposed crosspiece 25. Each of the two flanking
crosspieces 22, 24 is equipped with a slot S22, S24.
The slots 22, 24 are adapted for engagement with
hanging bolts of cladding panels.

Fig. 8 depicts another inventive embodiment of
bracket 2 comprising five crosspieces 21, 22, 24,
25, 27.Crosspieces22, 24and25areconfigured in a
U-shape, wherein flanking crosspieces 22, 24 are
connected by the interposed crosspiece 25. A
through-hole 28 is arranged in the interposed cross-
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piece25.Each of the two flanking crosspieces 22, 24
is equipped with a bolt C22, C24. Each of bolts C22
and C24 projects from flanking cross piece 22 and
24, respectively along the direction of unit vector
(010). Bolts C22 and C24 are adapted for engage-
ment with hanging slots of cladding panels.

Fig. 9 is a perspective view of the bracket 2 engaged
with the rail 1 and depicts the entanglement of first,
second and third tongues T1, T2, T3 with the first,
second and third grooves G1, G2, G3, respectively.
The through-hole 28 is arranged on the holder 2 in
such away that a central alignmentwith the slot S1 is
ensured.

Fig. 10(a), 10(b), 10(c) illustrate the engagement of
the bracket with the rail using respective cross-sec-
tions 2’ and 1’. Initially, as depicted in Fig. 10(a) the
bracket 2’ and rail 1’ are separated and bracket 2’ is
moved in the direction of arrow 60 substantially
opposite to unit vector (100) until bracket 2’ abuts
rail 1’ asshown inFig. 10(b).Subsequently bracket2’
is sled along the contacting surfaces of rail 1’ in the
direction of arrow 61 substantially parallel to unit
vector (010) until the first, second and third tongues
T1, T2, T3 are entangled with the first, second and
third grooves G1, G2, G3, as depicted in Fig. 10(c).

Fig. 11 illustrates the non-positive fastening of the
bracket 2 on the rail 1 using the first screw 3. As
indicated by the dashed line, the first screw 3 is
inserted into through-hole 28 arranged in crosspiece
25 of the bracket 2. Through-hole 28 and the first
screw 3 are adapted for sliding or screwing insertion
of the first screw 3. The tip and thread of the first
screw 3 subsequently penetrate slot S1 of the rail 1.
The slot S1 and the first screw 3 are adapted for non-
positive screwing-in of the first screw 3 into slot S1.
The first screw 3 and the slot S1 are further config-
ured in such a way that the head of the screw 3 can
force-fit the bracket 2 against the the rail 1. As
depicted in Fig. 11 the oblique shape of bracket 2
affords unhindered access to through-hole 28 along
the dashed line substantially parallel to unit vector
(100). The oblique shape of the bracket 2 thus facil-
itates the assembly process.

Figures 12(a) and 12(b) illustrate the installation of a
cladding panel 5 using the inventive fastening sys-
tem. In the depicted embodiment the cladding panel
5 is equippedwith oblique suspension slots 51. Each
obliquesuspensionslot51 isadapted for suspension
on a bracket 2. Fig. 12(a) shows an initial situation
where the cladding panel 5 is distanced from the
bracket 2 mounted on a rail 1, the latter being fas-
tened to a building facade (not shown). The cladding
panel 5 is moved in the direction of arrow 63 sub-
stantially opposite to unit vector (100) until cross-

piece 23 of bracket 2 is inserted into oblique suspen-
sion slot 51. Subsequently, cladding panel 5 is low-
ered in the direction of arrow 64 substantially oppo-
site to unit vector (001) until an upper edge of oblique
suspension slot 51 rests on an upper edge of cross-
piece 23.

Fig. 13 is a perspective view of the rail 1 and a holder
4 for fastening the rail 1 to a buildingwall 80. Holder 4
comprises a clamp 41 that is adapted as receptacle
for rail 1. Clamp 41 has two legs 42 and 43. The legs
42, 43 are preferably configured to receive the rail 1
in a form-fitting manner. One or both legs 42,43 are
provided with an unthreaded or preferably threaded
through hole 44, 45 suitable for the sliding or
threaded insertion of a second and third screw 46,
47. Second and third screws 46, 47 are configured
for fastening the rail 1 to the clamp 41. Preferably, a
tip and thread of the second and third screws 46, 47
are adapted to pierce opposite flanking wall seg-
ments of the rail 1, particularly the second and eighth
wall segments 12, 18. The piercing of the opposite
flankingwall segmentsof the rail 1 takesplaceduring
assembly by screwing the second and third screws
46, 47 into the through-holes 44, 45. The holder 4
further comprises a fourth screw 48 and an optional
dowel (not shown) for attachment in a hole 81 in
building wall 80.

Fig. 14 is a perspective view of the rail 1 fastened to
clamp 41 by the second and third screw 45, 47.
Clamp 41 is non-positively attached to a building
wall 80 by means of the fourth screw 48 and a
therefor suited dowel (not shown).

Fig. 15 depicts a first and second embodiment of a
cladding panel 5 having a hanging slot 51 and a
hanging bolt 52, respectively.

Fig. 16(a), 16(b) and 16(c) are partial perspective
views of cladding panels 5 equipped with hanging
slots 51A, 51B and 51C, respectively. Each of hang-
ing slots 51A, 51B, 51C comprises an opening por-
tion and an undercut portion.

Reference signs:

[0019]

1 rail;
1’ cross-section of rail 1;
L1 length of rail 1;
B1first bar of rail 1;
B2 second bar of rail 1;
B3 third bar of rail 1;
B4 fourth bar of rail 1;
B5 fifth bar of rail 1;
S1 slot of rail 1;
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11 first wall segment of rail 1;
12 second wall segment of rail 1;
13 third wall segment of rail 1;
14 fourth wall segment of rail 1;
15 fifth wall segment of rail 1;
16 sixth wall segment of rail 1;
17 seventh wall segment of rail 1;
18 eighth wall segment of rail 1;
19 ninth wall segment of rail 1;
1F first major surface of first wall segment 11;
1B second major surface of first wall segment 11;
2F first major surface of second wall segment 12;
2B second major surface of second wall segment

12;
3F first major surface of third wall segment 13;
3B second major surface of third wall segment

13;
4F first major surface of fourth wall segment 14;
4B second major surface of fourth wall segment

14;
5F first major surface of fifth wall segment 15;
5B second major surface of fifth wall segment 15;
6F first major surface of sixth wall segment 16;
6B second major surface of sixth wall segment

16;
7F first major surface of seventh wall segment

17;
7B second major surface of seventh wall seg-

ment 17;
8F first major surface of eighth wall segment 18;
8B second major surface of eighth wall segment

18;
9F first major surface of ninth wall segment 19;
9B second major surface of ninth wall segment

19;
2 bracket;
2’ cross-section of bracket 2;
L2 length of bracket 2;
α oblique cut angle of bracket 2;
T1 first tongue arranged on rail 1 or on bracket 2;
G1 first groove arranged on rail 1 or on bracket 2;
T2 second tongue arranged on rail 1 or on brack-

et 2;
G2 second groove arranged on rail 1 or on brack-

et 2;
T3 third tongue arranged on rail 1 or on bracket 2;
G3 third groove arranged on rail 1 or on bracket 2;
21 first crosspiece of bracket 2;
22 second crosspiece of bracket 2;
23 third crosspiece of bracket 2;
24 fourth crosspiece of bracket 2;
25 fifth crosspiece of bracket 2;
27 sixth crosspiece of bracket 2;
28 through-hole arranged in crosspiece 25 of

bracket;
S22 slot arranged in crosspiece 22 for engage-

ment with hanging bolt of cladding panel 5;
S24 slot arranged in crosspiece 24 for engage-

ment with hanging bolt of cladding panel 5;
C22 bolt attached to crosspiece 22 for engage-

ment with hanging slot of cladding panel 5;
C24 bolt attached to crosspiece 24 for engage-

ment with hanging slot of cladding panel 5;
3 first screw adapted for sliding or screwing in-

sertion into through-hole 28 and non-positive
screwing-in into slot S1 in order to fasten
bracket 2 to rail 1;

4 holder for fastening rail 1 to a building facade;
41 clamp of holder 4 adapted as receptacle for

rail 1;
42 first leg of clamp 41;
43 second leg of clamp 41;
44 through-hole in first leg 42;
45 through-hole in second leg 43;
46 second screw for fastening rail 1 to clamp 41;
47 third screw for fastening rail 1 to clamp 41;
48 fourth screw for fastening clamp 41 to building

wall 80;
5 cladding panel to be fastened to rail 1;
51 oblique suspension or hanging slot of cladding

panel 5;
52 hanging bolt of cladding panel 5;
60 first motion arrow indicating first translation of

bracket 2 relative to rail 1;
61 second motion arrow indicating second trans-

lation of bracket 2 relative to rail 1;
63 third motion arrow indicating translation of

cladding panel 5 relative to bracket 2 and rail
1;

64 fourth motion arrow indicating translation of
cladding panel 5 relative to bracket 2 and rail
1;

7 orthonormal coordinate system with unit vec-
tors (100), (010) and (001);

80 building wall;
81 hole in building wall 80 adapted for third srew

46 and dowel;
n unit vector with n = cos α (001) - sin α (100) in

a direction perpendicular to the oblique cut
plane of bracket 2;

Claims

1. System for fastening claddingpanels (5) to abuilding
facade, comprising a rail (1), a bracket (2) and a first
screw (3) for fixing the bracket (2) to the rail (1),
characterized in that

the rail (1) comprises at least one first tongue
(T1) and the bracket (2) comprises at least one
first groove (G1);
or
the rail (1) comprises at least one first groove
(G1) and the bracket (2) comprises at least one
first tongue (T1);
and
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the first tongue and the first groove are config-
ured for sliding engagement.

2. The system of claim 1, characterized in that

the rail (1) comprises a second tongue (T2) and
thebracket (2) comprisesa secondgroove (G2);
or
the rail (1) comprises a second groove (G2) and
the bracket (2) comprises a second tongue (T2);
and
the second tongue (T2) and the second groove
(G2) are configured for sliding engagement.

3. The system of claim 2, characterized in that

the rail (1) comprises a third tongue (T3) and the
bracket (2) comprises a third groove (G3);
or
the rail (1) comprises a third groove (G3) and the
bracket (2) comprises a third tongue (T3);
and
the third tongue (T3) and the third groove (G3)
are configured for sliding engagement.

4. The system of claim 1, 2 or 3, characterized in that
the rail (1) and the bracket (2) are configured for
releasable engagement.

5. The system of any one of claims 1 to 4, character-
ized in that thebracket (2) comprisesa through-hole
(28) for sliding or screwing insertion of the first screw
(3).

6. The system of any one of claims 1 to 5, character-
ized in that the rail (1) comprises a slot (S1) adapted
for non-positive screwing-in of the first screw (3).

7. The system of any one of claims 1 to 6, character-
ized in that the rail (1) comprises 5 to 15 wall seg-
ments (11, 12, 13, 14, 15, 16, 17, 18, 19), a first group
of wall segments (11, 13, 15, 17, 19) are arranged
substantially perpendicular to a second group of wall
segments (12, 14, 16, 18), each wall segment (11,
13, 15, 17, 19) of thefirst group is connected tooneor
twowall segments (12,14, 16, 18)of theseondgroup
and eachwall segment (12, 14, 16, 18) of the second
group is connected to twoor threewall segments (11,
13, 15, 17, 19) of the first group.

8. The system of any one of claims 1 to 7, character-
ized in that the rail (1) has a length of 1000 to 10000
mm.

9. The system of any one of claims 1 to 8, character-
ized in that the rail (1) has a cross-section with an
area of 370 to 560 mm2.

10. The system of any one of claims 1 to 9, character-
ized in that the bracket (2) comprises 5 to 10 cross-
pieces (21, 22, 23, 24, 25, 27), a first group of cross-
pieces (21, 23, 25, 27) are arranged substantially
perpendicular to a second group of crosspieces (22,
24), each crosspiece (21, 23, 25, 27) of thefirst group
is connected to oneor two crosspieces (22, 24) of the
second group and each crosspiece (22, 24) of the
second group is connected to two or three cross-
pieces (21, 23, 25, 27) of the first group.

11. The system of any one of claims 1 to 10, character-
ized in that the bracket (2) has a length of 20 to 50
mm.

12. The system of any one of claims 1 to 11, character-
ized in that the bracket (2) has a cross-section with
an area of 340 to 510 mm2.
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