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(57)  The invention provides a system for cladding a
facade, comprising panels and fastening means for in-
stalling the panels on the facade, spaced therefrom by
some distance. The fastening means comprise elongate
suspension means extending in vertical direction along
the facade, spaced therefrom by some distance, which
are provided with a number of suspension elements
along their length. The fastening means further com-
prise hook members which are attached to the rear side

of the panels for suspending engagement with the sus-
pension elements. According to the invention, the hook
members are of substantially U-shaped horizontal
cross-section, with the elongate suspension means ex-
tending between the two legs of said U-shape. The in-
vention further provides a suspension means, a panel,
a suspension element, a building and a method for use
with such a facade cladding system.
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Description

[0001] The invention relates to a system for cladding
a facade, comprising panels and fastening means for
installing the panels on the facade, spaced therefrom by
some distance, said fastening means comprising elon-
gate suspension means extending in vertical direction
along the facade, spaced therefrom by some distance,
which are provided with a number of suspension ele-
ments along their length, said fastening means further
comprising hook members which are attached to the
rear side of the panels for suspending engagement with
the suspension elements. More specifically, the inven-
tion is in particular, but not exclusively, aimed at panels
which are at least partially made of wood- or cellulose-
containing materials. Such panels are characterized by
a relatively low weight, which makes it possible to use
them in relatively large dimensions.

[0002] A system as referred to in the introduction is
described in European patent  application
EP-A2-387127. Said system employs cables which are
tensioned in vertical direction along a facade. Turnbuck-
les are clamped down on said cables at regularly spaced
intervals along the length thereof. Each turnbuckle is rig-
idly connected with the facade in question. The turn-
buckles are provided with an upwardly oriented hook on
their side remote from the facade, from which facade
panels can be suspended. To that end, the facade pan-
els are provided with a downwardly oriented hook on
their rear side, which hook mates with the upwardly ori-
ented hook of the turnbuckles. An important drawback
of such a system is its complexity, in particular as re-
gards the specific attachment of the turnbuckles to the
cables on the one hand and the attachment of the turn-
buckles to the facade on the other hand. In addition to
that, tensions can be introduced into the cable via the
turnbuckles. In addition, because of the horizontal spac-
ing between the facade panels and the turnbuckles that
is made necessary by the presence of the hooks there-
between, the facade panels will furthermore exert a sig-
nificant bending moment on the turnbuckles and on the
cables.

[0003] The objectofthe inventionis to provide, wheth-
er or not in preferred embodiments thereof, a system for
cladding a facade as referred to in the introduction, by
means of which a significant improvement is achieved
in regard to the drawbacks of the prior art as described
above, more specifically a system by means of which
the cladding of a facade with panels can take place in a
quick and efficient manner without highly qualified per-
sonnel being needed for carrying out the relevant oper-
ations and without the use of high-quality and thus costly
technical means being required.

[0004] In the first place, the system according to the
invention is characterized in that said hook members are
of substantially U-shaped horizontal cross-section, with
the elongate suspension means extending between the
two legs of said U-shape. A system according to the
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main aspect of the invention makes it possible to clad a
facade with panels in a quick and efficient manner with-
out highly qualified personnel being needed. In addition
to that, the spacing that is according to the invention
present between the suspension means and the facade
minimizes the thermal bridge effects between the fa-
cade and the facade panels. Another advantage arises
from the low cost of the materials that are required for
this facade system. Cladding a facade with panels will
sooner be profitable as a result of the above advantag-
es. In addition, the web of the U-shape is highly suitable
for attaching the hook members to the rear side of the
panel, whilst the underside of the two legs of the U-
shape can support on the suspension element for sus-
pending engagement therewith. Thus it is possible to re-
duce the mechanical load, more specifically the bending
moment, that acts on the suspension means in question.
Furthermore, a suspension means extends advanta-
geously between the two legs of the U-shape, so that
the amount of space that is required between the facade
on the one hand and the rear side of the panels on the
other hand, but also between a suspension means and
the rear side of the panels, can remain within acceptable
bounds.

[0005] Preferably, the U-shape of the hook members
has been obtained by flanging a plate. In this way an
inexpensive production process is used for manufactur-
ing the hook members, so that said means can be pro-
duced in large numbers at low cost.

[0006] The hook members are preferably made of a
metal, more preferably of steel, even more preferably of
stainless steel. These types of materials are in principle
quite capable of absorbing the mechanical load that is
exerted on the hook members, and they are sufficiently
corrosion resistant, which may for example be required
in coastal regions.

[0007] In order to prevent the hook members from
moving sideways off the suspension elements, it is
strongly preferred for the hook members and the sus-
pension elements to interlock in a form-locked manner
during their suspending engagement.

[0008] A constructionally very advantageous embod-
iment is obtained if the hook members and/or the sus-
pension elements are provided with slots to enable said
form-locked engagement. The slots are preferably
present in the hook members as well as in the suspen-
sion elements, so that the form-locked engagement acts
in two perpendicular directions.

[0009] Preferably, the suspension elements extend
parallel to the facade on either side of the associated
suspension means. As a result, the suspension ele-
ments are evenly loaded by the weight of the panels,
whilst in addition it is no longer necessary to exert a
bending moment on the associated suspension means.
[0010] Preferably, the suspension elements are sub-
stantially plate-shaped for reasons of constructional
simplicity.

[0011] In order to obtain an advantageous mechani-
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cal load on the suspension means, the suspension
means preferably extend at least substantially in the
plane of the associated suspension elements.

[0012] An optimum use of materials is obtained if the
suspension elements have a horizontally extending lon-
gitudinal direction.

[0013] A very suitable embodiment of the suspension
elements is obtained if the suspension elements com-
prise two element parts which clampingly engage the
suspension means on opposite sides. In principle, said
clamping engagement can be realised at any longitudi-
nal position of the suspension means, so that a system
can be adapted for use with panels of varying dimen-
sions.

[0014] In order to prevent the suspending engage-
ment between the hook elements and the suspension
elements from being released, for example under the
influence of heavy wind loads, which might lead to the
panels falling down, the fastening means preferably
comprise fixing means for fixing the suspending en-
gagement between the hook elements and the suspen-
sion elements.

[0015] A simple constructional solution to this prob-
lem is obtained if said fixing means comprise springs
which are operative between the hook elements and the
suspension elements.

[0016] A very advantageous embodiment is obtained
if the elongate suspension elements are flexible cables.
Cables are available in great lengths, they can easily be
cut to the desired length at the location of the facade to
be clad, but they can also be supplied in the desired
length. Cables furthermore provide an advantageous
possibility of attaching the suspension elements sepa-
rately to the cables in a production environment special-
ly equipped for that purpose, so that a high degree of
precision can be obtained and, in addition, no labourious
operations at the location of the facade to be clad will
be required. This makes it possible to realise a consid-
erable saving of time in cladding the facade. If the cables
are twined, a very reliable system will be obtained. The
same advantage applies if the cables are made of stain-
less steel, so that they will be less liable to corrosion.
[0017] In a very advantageous embodiment, the sus-
pension elements are pre-tensioned. In this way the
negative effects of temperature fluctuations, which in
principle may lead to the suspension elements increas-
ing or decreasing in length and/or to cable relaxation in
general, are minimised as much as possible.

[0018] In particular in situations in which the facade
to be clad has a considerable height, it is preferable,
especially if cables are used as the suspension means,
for the fastening means to comprise holder means at-
tached to the facade for holding the suspension means
between the ends of said suspension means, spaced
from the facade. In this way, a constant spacing can be
maintained between the suspension means and the fa-
cade along the entire length of said suspension means.
The holder means prevent the facade panels from "flap-
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ping", movement of the facade panels towards and
away from the facade in a direction perpendicularly to
the facade, and enable the use of the individual suspen-
sion elements having a considerable length. In addition
to that, no stresses (in tension) can thus be introduced
into the suspension means via the holder means. Ac-
cordingly, another preferred embodiment of the inven-
tion is characterized in that said holder means comprise
guide means for guiding the suspension means.
[0019] The maintaining of a fixed spacing between the
facade and the suspension means preferably takes
place by guiding the suspension means in such a man-
ner, that vertical movement of the suspension means
along the holder means is in principle possible, for ex-
ample in that the suspension means are passed through
an eye of the holder means. This is advantageous in
particular during installation of the cladding system ac-
cording to the invention on a facade, since it enables an
easy installation of the system.

[0020] In another preferred embodiment of the inven-
tion, at least two suspension means are provided for
each vertical row of panels, which suspension means
each extend straight behind the vertical row of panels,
near opposing vertical circumferential edges of the pan-
els of the vertical row of panels. On the one hand this
achieves that the suspension means are not exposed
to view, or only between the horizontal seams between
two neighbouring panels positioned one above the other
of a row of panels, whilst on the other hand a stable sus-
pension of the panels can be obtained in this manner.
[0021] Alternatively, the suspension means may ex-
tend between two adjacent vertical rows of panels, and
the suspension elements with which the suspension
means are provided may be in suspending engagement
with the hook elements associated with the panels of
the adjacent vertical rows of panels. The advantage of
such a construction is that the required number of sus-
pension means can be practically halved, because one
suspension means is used for two vertical rows of pan-
els rather than for one vertical row of panels. The two
outermost rows of panels on a facade are an exception
in this regard, of course.

[0022] The invention furthermore relates to a suspen-
sion means for use in a system according to the inven-
tion as described above, which suspension means is
provided with the suspension elements in a regular pat-
tern. As already indicated above, the suspension means
advantageously make it possible to attach the suspen-
sion elements thereto in a production environment, in
particular if cables are used as the suspension means.
[0023] The invention further relates to a panel for use
in a system according to the invention as described
above, which panel is provided with hook members at-
tached to the rear side thereof. The same advantage as
with the suspension means according to the invention
applies for the panel according to the invention, since
the hook members, too, can be attached to the panel in
an optimised production environment, thus minimising
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the amount of work to be carried out at the location of
the facade to be clad.

[0024] The invention also relates to a suspension el-
ement for use in the system according to the invention
as described above.

[0025] The invention furthermore relates to a building
provided with the system according to the invention as
described above.

[0026] Finally, the invention relates to a method of us-
ing the system according to the invention as described
above, which method comprises the steps of:

A fixing elongate suspension means in vertical di-
rection to the facade to be clad,

B providing the suspension means with the suspen-
sion elements,

C attaching the hook members to the rear side of
the panels,

D effecting suspending engagement between the
hook members and the suspension elements.

[0027] Preferably, step B and/or a step C are carried
out at a production location remote from the facade to
be clad.

[0028] The specific advantages of the method accord-
ing to the invention, whether or not in preferred embod-
iments thereof, have already been explained in the de-
scription of the system according to the invention.

Figure 1 shows a facade (partially) clad with the sys-
tem according to the invention.

Figure 2 shows the area Il in Figure 1.

Figure 3 shows the area Il in Figure 2.

Figure 4 shows the left-hand cable in Figure 3 from
a different perspective.

Figure 5 shows the rear side of a panel.

[0029] Figure 1 shows a facade 1 of a building 2,
which is clad with facade panels 3. The facade panels
3 on the right-hand side of the facade are not shown for
the sake of clarity. The dimensions of the facade panels
are about 0.80 x 0.80 m. The facade panels 3 are em-
bodied as flat plates with a base of thermosetting resins,
which are homogeneously reinforced with wood fibres.
Steel angle sections 4, 5 are fixed to the facade 1 at the
bottom side and the upper side thereof, with the vertical
leg 6 of said angle sections being fastened to the facade
1 (more specifically to the inner leave) with bolts and the
horizontal leg 7 extending perpendicularly to the facade
1 in a direction away from said facade. Two vertically
extending, twined stainless steel cables 9, 10 are ten-
sioned between the horizontal legs 7 of the angle sec-
tions 4 and 5 for each vertical panel row 8. The spacing
in horizontal direction between the cables 9 and 10 is
slightly less than 0.80 m, so that the two cables 9, 10
are hidden from view behind the facade panels 3, ex-
tending near the vertical edges of the facade panels 3.
The cables 9, 10 have threaded ends 11, 12. Attached

10

15

20

25

30

35

40

45

50

55

to the sides of the horizontal legs 7 of the angle sections
4, 5 remote from the cables 9, 10 are nuts 13, which
mesh with said threaded ends 11, 12 and by means of
which the cables 9, 10 can be pre-tensioned. Anchor
pins 14 provided with spiral eyes 15 are fixed to the fa-
cade at regularly spaced-apart positions along the
length of the cables 9, 10, through which eyes the cables
9, 10 in question extend, thus preventing (excessive)
flapping of the cables 9, 10.

[0030] The spacing between the facade 1 and the fa-
cade panels 3 can be influenced by adjusting the dimen-
sions of the angle sections 4, 5, so that said spacing can
be geared to accommodating any insulating materials
or to effecting the necessary ventilation. Since the ca-
bles extend rectilinearly along the height of the facade
1, the facade panels 3 will almost automatically be cor-
rectly aligned, without refined adjusting facilities being
needed for this purpose. It is also conceivable to have
the cables 9, 10 follow a specific non-rectilinear contour
of a facade by using spacers (not shown), so that it is
possible to follow a convex or curved shape of a facade
and clad the facade with facade panels, using the
present system according to the invention. In addition
to that it will be apparent from Figure 1, certainly in com-
bination with Figure 2, that any thermal bridge effects
are minimised as a result of the minimal contact be-
tween the respective materials of the facade panels 3
and the facade 1.

[0031] The facade panels 3 are suspended from the
cables 9, 10, as it were. To that end, the respective ca-
bles 9, 10 are provided with two anchoring elements for
each facade panel 3, viz. an upper anchoring element
16 and a lower anchoring element 17. Thus four anchor-
ing elements are provided for each facade panel 3.
[0032] Two upper hook elements 18 and two lower
hook elements 19 are provided at the rear side of the
facade panels 3 (see Figure 5), at positions correspond-
ing to the positions of the two upper anchoring elements
16 and the two lower anchoring elements 17.

[0033] The anchoring elements 16, 17 consist of two
identical plates 20, 21 which extend in horizontal longi-
tudinal direction, parallel to the facade 1, and which are
provided at their centres with a vertically extending,
semicircular recess having a diameter corresponding to
that of the cables 9, 10. The two plates 20, 21 are
clamped together by means of two bolt-nut combina-
tions 22, 23, with the cable 9, 10 in question being
clamped down between the two plates 20, 21, so that
movement in vertical direction of the respective anchor-
ing element 16, 17 along the cables 9, 10 (four example
under the influence of the weight of the facade panels
3) is no longer possible as a result of the friction thus
obtained between the plates 20, 21 and the cables 9,
10. The anchoring elements 16, 17 are provided with
shallow vertically oriented slots 24, 25 both at their up-
per side and at their lower side, the function of which
slots will become apparent hereinafter.

[0034] The hook elements 18, 19 are of identical con-
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struction and have been formed by flanging stainless
steel plates. The hook elements 18, 19 comprise a part
of U-shaped horizontal cross-section, comprising two
legs 26, 27 and a web 28. A hole 29 for a screw 31 (or,
alternatively, a pop rivet) is present in the web 28, as is
a hole 30 formed with a punched portion extending to-
wards the facade panel 3, which slips into a shallow hole
in the rear side of the facade panel 3 in the installed
position so as to correctly orient the hook elements 18,
19. It stands to reason that the screw 31 likewise engag-
es in a bore at the rear side of the facade panel 3. Al-
ternatively it would also be possible to form a hole for a
second screw at the location of the punched portion 30,
via which screw the hook elements 18, 19 are connected
to the rear side of the facade panels 3. The upper side
of the space between the legs 26, 27 is closed by a bent-
over cover plate 33 having a V-shaped recess 34. The
edges of the V-shaped recess 34 function to guide the
cable during the installation process. Said recess 34
makes it possible for the cables 9, 10 to extend vertically
between the legs 26, 27. At their bottom side, the legs
26, 27 are provided with slots 35 that flare out at their
bottom side.

[0035] Figure 3 and Figure 4 show the suspending en-
gagement between an upper element 18 and an upper
anchoring element 16 from different perspectives for the
cable 10, with slots 35 of the hook element 18 and slots
24 of the anchoring element 16 engaging each other, so
that they are fixed in horizontal direction with respect to
each other. Springs 36 are provided on the outer sides
of the legs 26, 27 for the vertical fixation, which springs
engage in a hole 37 in the legs 26, 27 at one end and
in slots 25 of the anchoring element 16 at the other end.
A hook pin may be used for mounting the springs 36, by
means of which pin the springs can be pulled into
grooves 25 or be forced out of said grooves upon re-
moval of the springs. Although all four combinations of
anchoring elements 16, 17 and hook elements 18, 19
are provided with two springs 36, it is also conceivable
within the framework of the present invention to fit only
the combinations of the lower anchoring elements 17
and the lower hook elements 19 with such springs 36.
As will be apparent from the foregoing, the engagement
between the hook elements 18, 19 and the anchoring
elements 16, 17 takes place at diametrically opposed
positions with respect to the cables 9, 10, as a result of
which the mechanical load on the cables 9, 10 remains
within bounds.

[0036] Animportantadvantage of the facade cladding
system according to the invention as described above
by means of a preferred embodiment is the simple and
quick application thereof. This advantage is in particular
obtained if the anchoring elements 16, 17 are attached
to the cables 9, 10 in correctly spaced-apart relationship
atan earlier stage in a production environment equipped
for that purpose. The same is true for the hook elements
18, 19, which may also be attached to the rear side of
the facade panels 3 at an earlier stage, separate from
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the facade cladding process itself, in a production envi-
ronment equipped for that purpose. As a result, it is only
necessary to fix the angle sections 4,5 as well as the
anchor pins 14 to the facade on-site, tension the cables
9, 10 between the angle sections and suspend the fa-
cade panels 3 from said cables via the suspending en-
gagement between the anchoring elements 16, 17 and
the hook elements 18, 19.

[0037] Alternatively it is also conceivable to reduce
the required number of cables 9, 10 by using one and
the same cable for suspending two adjacent facade
panels 3, seen in horizontal direction, with the cable in
question extending behind the vertical seam between
the adjacent facade panels 3. It will be apparent to those
skilled in the art that it will be necessary or desirable to
adapt the anchoring elements and/or of the hook ele-
ments for this purpose. For example, the use of wider
anchoring elements may be considered in this connec-
tion.

Claims

1. A system for cladding a facade, comprising panels
and fastening means for installing the panels on the
facade, spaced therefrom by some distance, said
fastening means comprising elongate suspension
means extending in vertical direction along the fa-
cade, spaced therefrom by some distance, which
are provided with a number of suspension elements
along their length, said fastening means further
comprising hook members which are attached to
the rear side of the panels for suspending engage-
ment with the suspension elements, characterized
in that said hook members are of substantially U-
shaped horizontal cross-section, with the elongate
suspension means extending between the two legs
of said U-shape.

2. A system according to claim 1, characterized in
that the U-shape of the hook members has been
obtained by flanging a plate.

3. A system according to claim 1 or 2, characterized
in that said hook members are made of a metal,
preferably of steel, more preferably of stainless
steel.

4. A system according to claim 1, 2 or 3, character-
ized in that said hook members and said suspen-
sion elements interlock in a form-locked manner
during their suspending engagement.

5. A system according to claim 4, characterized in
that said hook members and/or said suspension el-
ements are provided with slots to enable said form-
locked engagement.
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A system according to any one of the preceding
claims, characterized in that said suspension ele-
ments extend parallel to the facade on either side
of the associated suspension means.

A system according to any one of the preceding
claims, characterized in that said suspension ele-
ments are substantially plate-shaped.

A system according to claim 7, characterized in
that said suspension means preferably extend at
least substantially in the plane of the associated
suspension elements.

A system according to any one of the preceding
claims, characterized in that said suspension ele-
ments have a horizontally extending longitudinal di-
rection.

A system according to any one of the preceding
claims, characterized in that said suspension ele-
ments comprise two element parts which clamping-
ly engage the suspension means on opposite sides.

A system according to any one of the preceding
claims, characterized in that said fastening means
comprise fixing means for fixing the suspending en-
gagement between the hook elements and the sus-
pension elements.

A system according to claim 11, characterized in
that said fixing means comprise springs which are
operative between the hook elements and the sus-
pension elements.

A system according to any one of the preceding
claims, characterized in that said elongate sus-
pension elements are flexible cables.

A system according to any one of the preceding
claims, characterized in that said suspension ele-
ments are pre-tensioned.

A system according to any one of the preceding
claims, characterized in that said fastening means
comprise holder means attached to the facade for
holding the suspension means between the ends of
said suspension means, spaced from the facade.

A system according to claim 15, characterized in
that said holder means comprise guide means for
guiding the suspension means.

A suspension means for use in a system according
to any one of the preceding claims, which is provid-

ed with suspension elements in a regular pattern.

A panel for use in a system according to any one of
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19.

20.

21.

22.

23.

10

the claims 1 - 16, which is provided with hook mem-
bers attached to the rear side thereof.

A suspension element for use in a system according
to any one of the claims 1 - 16.

A building provided with a system according to any
one of the claims 1 - 16.

A method of using the system according to the in-
vention according to any one of the claims 1 - 16,
which method comprises the steps of:

A fixing elongate suspension means in vertical
direction to the facade to be clad,

B providing the suspension means with the sus-
pension elements,

C attaching the hook members to the rear side
of the panels,

D effecting suspending engagement between
the hook members and the suspension ele-
ments.

A method according to claim 21, characterized in
that step B is carried out at a production location
remote from the facade to be clad.

A method according to claim 21 or 22, character-
ized in that step C is carried out at a production
location remote from the facade to be clad.
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