-1- AMODULAR SYSTEM FOR A FACADE STRUCTURE  The present invention relates to a
modular system for a faade structure for a building comprising panels and panel retaining elements for
mounting th¥ 82A#96He 5 building. The invention also relates to a faade R&UERFOHIMHT Using said
modular system.  Nowadays many buildings, and especially the faades and roofs thereof, are

constructed frm %Q%S}Eﬁq‘-@ﬁtgl PRCAD IH R RIFERERIR buildings by interlocking parts of

the panels and attaching the panels to the support structure of the 10 building by means of screwing
the parts directly to the support structure, or by means of specially designed clamps which are
screwed to the supfdxt gtresehtrénventitne eletdsclois freodidatl\systtnevied byfaside tmenale fordafemale
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the preceding paneNgvwiaass maﬂﬁisa;ﬂaa@@%@f thpennlicatientaé afisl aaal%dﬁsthﬁélw&fanae@
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ation It is an object of present invention to prowde an

assembly for a faad%flatﬁr&ﬂegﬁ ﬁﬁﬂ&ﬁ%ﬂ)&ﬁfé&%’&&l@hﬁiﬂﬁﬁﬁ%@ fadalmale principle ARcobject
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for a facade of
15 attached. Depending on the type of panel, the interlocking system requires starting the

attachment of the panels at a lower level and working upwards or the other way around.
In all cases the next panel firmly locks the preceding panel in place.

A disadvantage of the application of said panels is that when an intermediate
panel needs to be replaced, for instance when it is damaged, these panels can only be

20 replaced without destroying the panel by removing the other panels which were
installed after the damaged panel are removed as well. The alternative of cutting the
intermediate damaged panel and/or destroying the points of suspension of the damaged
panel, allows the panel to be removed without the need to remove other panels.
Afterwards, the points of suspension need to be repaired. This is a difficult and time-

25  consuming operation. '

It is an object of the present invention to provide an assembly for a fagade of a
building which enables quick mounting of the fagade.
It is also an object of the present invention to provide an assembly for a fagade
of a building which enables mounting of the panels in any chosen order.

30 It is also an object of the present invention to provide an assembly for a fagade of
a building which enables to easily replace a damaged panel without having to remove
additional undamaged panels.

To achieve one or more of these objectives a modular system for a fagade
structure for a building comprising panels and panel retaining elements for mounting

35  the panels to the building is provided, wherein said panels 1 comprise an intermediate
portion 2 extending between two upstanding flanges 3a,3b located on opposite edges
2a,2b of the intermediate portion 2 and wherein the free ends 4a,4b of the upstanding
flanges 3a,3b are bent so as to extend towards the back side 2f of the intermediate
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a building which enables to easily replace a damaged panel without having to remove additional
undamaged panels.  To achieve one or more of these objectives a modular system for a faade
structure foMORMEIMYEImprising panels and panel retaining elements for RfoUBRRYSBY4HE panels to
the building is provided, wherein said panels | compris2 an intermediate portion 2 extending between
two upstanding flanges 3a,3b located on opposite edges 2a,2b of the intermediate portion 2 and
wherein the free ends 4a,4b of the upstanding flanges 3a,3b are bent so as to extend towards the

back side 21 of e dni6RTale 1208 esaashliey sby U liapcahsigalall vitdiiehaped
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order resistance of the flanges will exert an inwardly directed force which will allow in the

bent-away free ends of the upstanding flanges on the panel as one-way beards which are
25 initially pressed in the recesses of the retaining element, and the spring-back of the
flanges will ensure that the free edges hook behind the securing notches in the retaining
elements. The deformation of the upstanding flanges during mounting is preferably an
elastic deformation only. When after the panel is mounted a pulling force is exerted on
the panel, the free edges will move inwardly, thereby increasing the grip on the securing
30  notches and preventing pull-out of the panel. When after the panel is mounted a pushing
force is exerted on the panel, the free edges will move outwardly, but the securing
notches are dimensioned such that the grip on the securing notches is retained and the
panel remains in place. By using this mounting by clicking and snapping into place
without the use of a male-female connection between the subsequent panels, the order
35  of mounting the panel to the building in terms of direction is irrelevant. It is even
possible to leave out certain panels, for instance for permitting to secure a scaffolding to

the building. After the upper panels have been snapped into place, the scaffold can be



35 of mounting the panel to the building in terms of direction is irrelevant. It is even possible to leave
out certain panels, for instance for permitting to secure a scaffolding to the building. After the upper
panels havetfeehgAgsded into place, the scaffold can be - 3 - gradually rdthdERFOEH#E gaps in the
faade can be filled by snapping a panel where the scaBiclding was secured at the building. Ugly visible
residual scaffolding securing elements on the faade are thereby prevented. The intermediate portion of
the panel is preferably rectangular in shape, because this way the panels are cheapest and more or 5
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embodiment tr‘{gnltﬁlsﬁdgnécfé)e oa}ttﬁney bend %lé ween heagpstan Ing tflange and the free en cgéj?h%r
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or mesh portioR RGN I G YLIRGUP MAE00 SO S AU RAAG-DRITON SbisiRiRRY a0
produce a smooth faade; itis . .
invention, the securing notches are elongated so as to create a slot-shaped or slit-shaped
recess to receive the free ends of the upstanding flanges.
In an embodiment the free ends of the upstanding flanges abut the securing
25 notches of the recesses in the retaining elements head-on, i.e. the extremity of the free
end touches the securing notch when a pulling force is exerted on the panel. Preferably,
the recesses are slot- or slit-shaped as a result of the elongation of the securing notches.
The advantage of the use of such a shaped recess is that the demand on tolerance of the
length of the free edge may be slightly relaxed because the end of the free end generally
30  does not touch the far end of the recess. The distance between the end of the free end
and the far end of the recess is the length tolerance that the panel can endure. The
dashed extension of the free ends in figure 9 illustrates this clearly. In this embodiment
the inside edge or the bend between the upstanding flange and the free end of the
upstanding flange abut the securing notch when a pulling force is exerted on the panel.
35  These touching points are indicated with the asterisk (*) in figure 9.
The panels may comprise a perforated or mesh portion in the intermediate portion.

Although the intermediate portion is preferably flat to produce a smooth facgade, it is



- 4 - also possible to provide the intermediate portion with beads, stiffening ribs, micro lines or ridges.
This may have a technical reason, e.g. to increase stiffness of the panel, or an aesthetical reason. In
an embodinY¥éRt281 986 }lention the angle between one of the upstanding SHfaHEBZ0&HeP #e7
intermediate portion of the panels is smaller than 90. When the panels are mounted on a vertical or
tilted surface (i.e. non-horizontal), the panels are mounted such that the angle between the bottom
flange and the intermediate portion is the acute angle, and the angle between the top flange and the
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flange of one parief, or it allow§ two neighbouring pangls to be mounted, one using the one up €f‘andmg
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15 comprise two upstanding flanges 7a,7b, wherein both upstanding flanges are provided

with recesses 8a,8b which are substantially complementary to the shape of the
substantially v- or u-shaped flanges of the panel 1, and which recesses 8a,8b are
provided with securing notches 9a,9b .
This embodiment allows an even more secure mounting of the panel into the
20 retaining element by using both upstanding flanges of the retaining element to hold the
upstanding flange of one panel, or it allows two neighbouring panels to be mounted,
one using the one upstanding flange of the retaining element, and the neighbouring
panel in the other upstanding flange.
In an embodiment of the invention the upstanding flanges 3a,3b of the panels are
25 not perpendicular to the intermediate portion 2 when the panel is seen in cross section
along a line perpendicular to the edges 2a,2b, but wherein the angle formed by the
intermediate portion and the first upstanding flange 2a is a°, and the angle formed by
the intermediate portion and the second upstanding flange 2b is (180-a)°.
In this embodiment, the tilted upstanding flanges result in a tilted gap between
30 two adjoining panels, particularly when mounted vertically, which prevents our
counteracts water to seep through the gap towards the building or the support structure.
The angle between the two adjoining flanges, B, is O in this case. When the panels are
mounted in a more or less vertical position, the angle o is sharp, i.e. less than 90° to
avoid water permeating through the gap between two adjoining upstanding flanges of
35 two adjoining panels. Although in the absence of a sealant between the two adjoining
panels there will always be some capillary effect, this will not result in water

penetrating the fagade, particularly not when J is not zero, because the capillary effect is



counteracts water to seep through the gap towards the building or the support structure. The angle
between the two adjoining flanges, 0, is 0 in this case. When the panels are mounted in a more or less
vertical posEh2¢HEE8RIe a is sharp, i.e. less than 90 to avoid water permdXtHERMEUYMGHe gap
between two adjoining upstanding flanges of 35 two adjeining panels. Although in the absence of a
sealant between the two adjoining panels there will always be some capillary effect, this will not result
in water penetrating the faade, particularly not when 13 is not zero, because the capillary effectis -5 -

reduced when G lisanch BEMERMBABIRASRANKIAG JRARARAIDHEASES R RARUVA IRyl fn an

increasing distance (see figure 4). . However, it will be Clear that this embodiment will also comprise
panels whereifF3lidinaR dnerrasingstittanr edsss 84ty flanges of adjoining panels not to be precisely

5 parallel leading td@g&p@&wﬂhh@d@mm flamgewoflimenwwiblaaietscootpo deepenelislistameifsee
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intermediate portign 8 and #2,0k(1c. 2dioning RaReLis 180 A o JReduGniofs found iy it may
even be beneflSIAl 10 Use paners Wherein (215 larger thah 5 Decause itaows quick an preusey
mounting of ﬂ@b’@ﬁ@@ |§E)Qgi§1g09ﬁdhe gap as illustrated in figure 3 counteracts penetration of

10  moisture as well as the penetration of wind driven rain. Since the sharp angle between
the intermediate portion 2 and 3b of one panel is defined as a, the obtuse angle between
intermediate portion 2 and 3a of the adjoining panel is 180-(a+ ).

The inventors found that it may even be beneficial to use panels wherein B is
larger than 5° because it allows quick and precise mounting of the panels. It was found

15 that B is preferably larger than 5°. It is preferable that the angle is not larger than 25°. In
a preferred embodiment the angle is between 10 and 20°, e.g. 15°.

In an embodiment of the invention the panels are made from sheet material of
steel, a steel alloy, aluminium or an aluminium alloy, preferably by roll-forming, and
wherein the panels are optionally coated with coating layers providing the panels with

20 corrosion protection and/or colour and/or texture. A suitable thickness of the panels is
between 0.5 and 2.5 mm, e.g. about 1 mm.

Since the shape of the panel is relatively simple, it can be produced cheaply. The
panels may be produced by simple bending or press-braking, but preferably by roll-
forming. By using a dedicated roll-former, the panels can be produced on the erection

25  site of a building. Such a dedicated roll-former may be transported to the erection site in
a standard transport- or sea-container

In an embodiment of the invention a plurality of panel retaining elements is
mounted onto the building and adjoining panels are snapped into the recesses 8a,8b of
the retaining elements and wherein the upstanding flange 3a of a first panel and the

30 upstanding flange 3b of a second panel longitudinally adjoin so as to allow mounting
the adjoining panels to the building by snapping the adjoining v- or u-shaped flanges of
the panels into the corresponding recesses 8a,8b in the upstanding flanges 7 of one or
more retaining elements 5 . Longitudinal adjoining means that the edge 2a of one panel
adjoins the edge 2b of the adjoining panel.

35 The panel retaining elements may be mounted to the building individually as
single brackets, or as a part of a rail comprising a plurality of brackets over the length of
the rail. The plurality of brackets over the length of the rail may be individually pre-



15that f3 is preferably larger than 5. It is preferable that the angle is not larger than 25. In a preferred
embodiment the angle is between 10 and 20, e.g. 15. In an embodiment of the invention the panels
are made fr¥R MNP 1erial of steel, a steel alloy, aluminium or an alumirf G B 8fErably by
roll-forming, and wherein the panels are optionally coated with coating layers providing the panels with
20 corrosion protection and/or colour and/or texture. A suitable thickness of the panels is between 0.5
and 2.5 mm, e.g. about 1 mm.  Since the shape of the panel is relatively simple, it can be produced
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single brackets or the rall comprising the plurality rackets are mounted to the building using a
further U-shap®fl BrefSRef Atentisd pvesdhrentssirnginbipsdronioining panel. The presence of

such a gap allows for thermal expansion of the panel without the risk of buckling the
flat part of the panel. It also allows for ventilation and a degree of pressure equalisation

15  between the front and back sides of the panel when subjected to dynamic wind loads,
and thereby reduces wind-suction effects.

In an embodiment of the invention a plurality of panel retaining elements is
mounted onto the building and wherein the upstanding flanges 3a,3b of a first panel are
snapped into the recesses 8a,8b of one upstanding flange of a retaining element and

20  wherein the upstanding flanges 3a,3b of a neighbouring panel are snapped into the
recesses 8a,8b of the other upstanding flange of the retaining element preferably
wherein the gap between the two neighbouring panels is minimised by abutting the edge
2¢ of the intermediate portion of the first panel against the edge 2d of the intermediate
portion of the neighbouring panel.

25 In this embodiment, there is no gap between two neighbouring panels, thereby
achieving a smooth finish of the facade.

In an embodiment of the invention, an intermediate material is provided between
the upstanding flanges and the panel retaining element when mounted. This
intermediate material may prevents the occurrence of rattling as a result of metal-metal

30  contact, for instance in windy circumstances. This intermediate material may be in the
form of a layer or material, or a loose inlay which e.g. is put in place in the recesses of
the clip prior to clicking the panel in place, or an inlay which is clipped into or onto the
recesses of the clip prior to clicking the panel in place. The material may be a polymer
material, such as a plastic or a rubber-like material. The intermediate material may also

35 be used to improve an reduced friction of the panels during mounting, or to correct
minor size deviations (tolerance). By using different materials at different retaining

elements, some panel retaining elements could be used as fixed points (by using high



5 translational tolerance during mounting of the rails or brackets to the building, thereby facilitating
alignment of the rails or brackets, preferably wherein the legs of the U-shaped bracket are provided
with notche WREH/ARRR1the U-shaped bracket to take up some rotational tBfeFAR28%8{AHy mounting
of the rails or brackets to the building. In this embodirm@nt, the gap between two adjoining panels is
identical over the 10 entire length of the two adjoining panels, thereby achieving a nice (i.e.
aesthetically pleasing) finish of the facade. By using panels with a recess in the upstanding flange, the

recess is identigaligyer e BIYGERAD ofikie MARHIC DR ehliiS AR QAL bR AR allows
for thermal expansion of the panel without the risk of buckling the flat part %e panel. It aIscE)F%IA'Iows
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edge 2c of the intermediatgef;n%oEg(r:)mrz3 r?fto tE%st. pans ioa}lg?li]rést ?tlplelsedrgg 22l &I tgee intevrlrgg(gi%g}pgir;[ion of
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thereby achieWRgfandine Siangaiah arenes both @f the adess X mmdiaridht trimersioadinsnilanesmmanediate
material i® proseeasitb eftwste mihg:sthetinoingfiéay gakansihgheffoaneheei ale pgrelb v aniwitehatiented.
This intermediple MRATIRLIRC BERKHHD S50 RICRLERNIRG 80 S PRI B! b

e aterial may b f

contact, for instance in windy circumstances. This intermediate In the fQrm of a layer
or material, or'8 IHEfséarﬂ}ﬁy‘%
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mtermedlaslte material a¥ also 35 be usgd tQ,improve an r&ﬂu%: frl(',él%n q%‘ﬁthéa {?anﬁls rn
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retaining elememfblesamicpamisherditliapanstn shescovuts nf thepanskireedpisirhs (W avtnprisgke - 7 -
friction materiaj}vdngs ¢S PARRE telaviaRIgsESHIOpadallow some movement to allow the thermal
expansion of the panels,(By Hsin é’&%a'\?%g'%%‘ﬁl%a\%fﬂ% a6 lkeré%e 'Qtﬁv”[‘a%l%%ﬁax'n @}’1 3Ikg be
provided with beards or spring elements so as to allow easy insertiorr of the panel in one direction
during mountirl?ﬁ tﬁ@tﬁg}gdfgﬁdproducmg a roof structure. However, as the roof would not be
20 impermeable to water at the locations where the panels abut, it is used as an over-
cladding, e.g. over a standing seam roof which is waterproof, where the standing seams
can be used to fix the panel retaining elements to. Additional precautions to make the
roof impermeable to water at the location of the where panels adjoining by sealing the
gaps between adjoining and/or neighbouring panels e.g. by using a sealant, or
25  waterproof inlays or rubberlike profiles have proven not to provide a long term
waterproofing. Use of the modular system for producing a ceiling structure (i.e.
indoors) is also possible. The combination of such a ceiling, for instance with
perforated or mesh intermediate portions in the panels, with sound-proofing material
behind the intermediate portion provides an acoustic ceiling. Heating or cooling
30 elements may also be mounted behind the perforated panels.
According to a second aspect of the invention a method of assembling a fagade
structure on a building using a plurality of panels 1 members and panel retaining
elements 5 for mounting the panels to the building is provided wherein said panels 1
comprise an intermediate portion 2 extending between two upstanding flanges 3a,3b
35 located on opposite edges 2a,2b of the intermediate portion 2 and wherein the free ends
4a,4b of the upstanding flanges 3a,3b are bent so as to extend towards the back side 2f
of the intermediate portion of the panel 1 thereby forming substantially v- or u-shaped



5 difficult extraction in the opposite direction, thereby adding to the gripping power of the retaining
element on the flanges of the panel when a pulling force is exerted on the panel.  In an embodiment
of the invenWh 2H@/ptéls may also be provided with an upstanding flange Bt GEB289W$ BF the edges
2c and/or 2d. This upstanding flange may 10 serve te 8reate an aesthetic or safety enhancing effect
when the panel is mounted as the last panel near the edge of the facade. This upstanding flange
would preferably be bent in the same direction as the upstanding flanges which are clipped into the

panel etaining IGMHIS 13 AiF RIS YRk AP SIoRE o, B0 S RPN P RORk e

building site. This has the advantage that the Wlo’lth of the panel can be fine-tuned 15 on site by cutting
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cooling 30 elements may also be mount e perforated Acc o a sec nd
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recesses 8a, S8R kST ShiR MY ﬁarfg%ge%lﬁvo‘mé lm‘?S’P&‘%éM}ﬂﬁ ui

For safety reasons, such a scaffolding needs to be secured to the building. By securing

ding a scaffolding is used.

the scaffolding to the building at the locations where the panels are not yet mounted the

25  securing points can later be covered by a panel when the scaffolding is removed. The
clicking into place and the self-securing behind the securing notches of the panel
retaining elements means that the panels can be very easily and quickly mounted by a
simple pressing and snapping into place, even in between panels already mounted. The
deformation of the upstanding flanges during mounting is preferably an elastic

30 deformation only. The fact that the order of mounting the panels is irrelevant is also
important when mounting coloured panels. Minimal differences in colour or texture of
subsequent batches of material from which the panels are produced, e.g. by roll
forming, become visible when consecutively mounting all panels of one coil and then
all panels of another batch. The method according to the invention allows mounting the

35 panels scattered over the fagade and filling the gaps scattered with the panels of any
following bath. The scattering eliminates any differences in texture or colour.

In an embodiment of the invention the method involves using one, more or all



10 elements 5, and wherein the securing notches 9a,9b secure the panels in place. = The mounting
of the panels preferably occurs by hanging the upper upstanding flange part of a panel in the recesses

8b, allowingMA3H4MG%6Hto the securing notch 9b, and then clicking the lowBf TEEAMY%Tange into

the recess 8a, allowing it to be secured by the securir@ rotch 9a. Alternatively, but less preferably, the
panels may be 15 mounted by pressing the two upstanding flanges into the recesses and behind
securing notches simultaneously.  Since these panels do not rely on the male-female interlocking

system, there j§nq;REe SRIRER O WL RIM RN AL HifP RGN EJTPHRE %m%&%a‘g%ﬂ%&om of
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panels of another batCh. The method according to the invention allows mounting the 35 panels
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embodiment afigvygapfanepanele wRRiN e aun pegpehdicupanel tsarhenethinegoetRm antidiy teing
both upstand agrirgesy’ heisoluing flaman'dqihe ddbedneinn-lna lpgr. ot ancaaneh bl
allows two ne ouring panels to be mounted, one using the one upstanding flange of the retaining
element, and 8RB RN dhSINTTRediatamoripR aRtithg flaHgwsieding [nstiffentrd the
inventiorgothe aglé dornieddse thblingmfedide: ippaieasand the second upstanding flange is (180-a)°.

In this embodiment, the tilted upstanding flanges result in a tilted gap between two
adjoining panels, particularly when mounted vertically, which prevents our counteracts
water to seep through the gap towards the building or the support structure. Another
advantage of using the tilted flanges is that the panels can not be inadvertently mounted

25  upside down. Particularly when using coloured or textured panels this avoids apparent
colour differences because all panels are mounted in the same direction.

In an embodiment of the invention a method of repairing the fagade structure is
provided comprising the steps of removing the damaged panel or damaged panels
individually, for instance by cutting the member so as to enable removal of the panel

30  without damaging the panel retaining elements holding the damaged panel, followed by
replacing the removed panel by snapping a replacement panel in place. Due to the
absence of the male-female interlocking, only the damaged panels need to be removed.
By removing the damaged panel(s) without damage to the retaining elements,
replacement panel of the correct size can be easily and quickly snapped in place. This

35  repair option is very important in locations where damage to the panel can occur for
instance by accidents or vandalism such as scratching, graffiti or even shooting using

firearms.



mounting consecutive panels in such a manner that the gap between the two neighbouring panels is
minimised by abutting the edge 2c of the intermediate portion of the first panel against the edge 2d of
the intermeYR2P88A% the neighbouring panel. In this embodiment, theREEHRYIPMeRGeen two
neighbouring panels, thereby 15achieving a smooth fin®sh of the faade.  In an embodiment of the
invention the method uses panels with upstanding flanges of the panels which are not perpendicular to
the intermediate portion when the panel is seen in cross section along a line perpendicular to the

edges, but wherein-fgg g{g%ﬁi]@{%‘i’ YW IRIRHYEALRLE QY %Wy%ﬁ*l?oﬁ%&fﬁ%f?@%ﬁpﬁ'@@%is a,
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u-shaped flan%es of the panels into the corresponding recesses 8a,8b.
etween the two adjoining upstanding tlanges 3b and 3a opens up towards the support

structure. The angle between the two flanges is °. The sharp angle between the
intermediate portion 2 and 3b of one panel is defined as a, so that the obtuse angle

25  between intermediate portion 2 and 3a of the adjoining panel is 180-(a+ B). This is
schematically indicated in Figure 4.

Figure 5 shows a schematic drawing of two adjoining panels without a gap in the
fagade (a), and with a gap running over the fagade (b). In Figure 5a the panels are used
resulting in the facade of Figure 2. When the panel of Figure 5b is used, a wider gap is

30  visible in the fagade. This may have a desired esthetical or functional effect.

Figure 6 shows a schematic drawing of the effect of a pulling force, for instance
by wind suction, on the intermediate portion of a panel. The pulling force makes the
free edge 4a and 4b ‘dig’ in the securing notches thereby preventing pull-out of the
panel.

35 Figure 7 a to c shows a sequence of events when replacing damaged panels from a
completed fagade. By longitudinally cutting the damaged panels, the panels can be

removed without damaging the panel retaining elements. New panels can be easily



15 Figure 2 shows a drawing of a part of a faade mounted on a support structure. The three panels
adjoin, showing a nice even gap to the observer, and a smooth finish of the faade. The panel retaining
elements 5 %€ MyUe?onto support structure 10.  Figure 3 shows a scREAERSMPARAAY of two
adjoining panels mounted in one panel retaining eleméit- The reference numerals are as explained
hereinabove. Figure 4 20 shows a photographic representation of two adjoining panels mounted in one
panel retaining element as schematically shown in Figure 3. It is clearly visible that the gap between

the two adjomm@&@&@@%%@%%@%%& ﬁgngggns up towards the support structure. The angle

between the two flanges is 0. The sharp an tween the intermediate portion 2 and 3b of Qne panel

le he
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the recesses in the panel retaining elements 5. The beards or spring elemen to retain, the free

edges 4a,4b ot AL ISR JRARERISOSANSBENE JidbROTHthPEfaEh AT R JUBGHM AN S .
Snappers are prefeidbtt tenelipdime e tBiy) thenitslaf sntmthmuspg axdingld oge emiiiesgastiieofl Shggsanel
retaining elemgRtddicated. The angle for B is 15°. The flanged edge of the bottom panel abuts the
15  securing notch 9a at the location of the bend of the free end of the flanged edge,
whereas the flanged edge of the top panel abuts the securing notch 9b with the inner
side of the free end of the flanged edge. The touching points are indicated with an
asterisk (*). This embodiment is particularly well suited for the mounting by hanging
the upper upstanding flange and clicking the lower upstanding flange. This Fix-Click
20 mechanism is preferable over the simulatenous snapping or clicking into place of the
upper and lower upstanding flanges.
Figure 10 panels for standing seam roofs with a tapered intermediate portion, an
X-shaped intermediate portion, a concave intermediate portion, a convex intermediate
portion or combination thereof. These drawings are included to explain the various
25  shapes involved. According to the invention, panels of similar shapes can be used in the
modular system according to the invention, wherein the standing seam parts in figure 10
are replaced by upstanding flanges in accordance with this invention.
Figure 11 shows a bracket comprising the loose inlays 11 when clipped tinto the
recesses in the upstanding flanges 7 of the panel retaining element 5. The right inlay 11
30 is provided with an upper panel clicked into the recess 8 and securing notch 9 and an
adjoining lower panel hanged into the recess 8 and securing notch 9. The panel
retaining 5 is mounted to the building through a U-shaped bracket 13 by means of a
securing element 14 such as a nut-and-bolt, a screw, a blind rivet, or an equivalent,
using washers if needed, through a slit-shaped opening in the legs of the U-shaped
35  bracket. In this example the slit-shaped opening is provided in an inwardly directed
notch in the leg. This notch allows some rotational tolerance as the rail can be rotated

slightly and still be secured in the bracket.



Figure 9 shows a cross-section of an arrangement according to the invention where the flanged edges
of two adjoining panels are slotted in the slot- shapeg recessed 10 of the retaining element. The
slot-shaped recesses are the result of the elongation of the securing notches 9a and 9b in comparison
to the enﬁaﬂ\mt of figure 1. Also the hill 10 partly defining the recesses in figure 1 is absent,
because i function in this preferable embodiment. By means of non-limiting example some
angles at the flanges are indicated. The angle for p is 150. The flanged edge of the bottom panel abuts
the 15 securing notch 9a at the location of the bend of the free end of the flanged edge, whereas the
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wherein the upstanding flange (7) is provided with recesses (8a,8b) and which recesses are provided
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upstandlng flange (3b) &, and e angle formed by the intermediate pordiod the
second upstanding flange (3a) is (188f))°, whereinf is the angle between the
upstanding flanges (3a,3b), and wheieis from O to not larger than 25°.

4. Modular system according to any one of the mececlaims wherein the panels
are optionally coated with coating layers providitige panels with corrosion
protection and/or colour and/or texture.

5. Modular system according to claim 3 or 4 wherthe anglep between the
upstanding flanges (3a,3b) is O.



3. Modular system according to any one of the preceding claims wherein the upstanding flanges
(3a,3b) of the panels are not perpendicular to the i%ermediate portion (2) when the panel is seen in
cross section along a line perpendicular to the edges (2a,2b), but wherein the angle formed by the
intermed?t(M)orti?n ands he first u rﬁﬁand'{ng flan e‘z)égg i &, and.th 8E§.Ie ﬂemedﬂgéoéﬁintermediate
porion afe Mg Sl g, e AT et A R A AL AR R the
upstandifgSIHRSEANAN9H) 288 S/ k3reitPP IR Alol@astPnot larger than 25. 4. Modular system
accordin%t%ﬁ?rg one of the preceding claims wherein the panels are optionally coated with coating

layers prdvi Hlaayeie MifceBNon B ol IR D BIRERS RIBS MR R S tRF HRRESSRYem
according8a,8hjmaBastoirhereilithehagd Rbatosiviehth @pfeadding dartes ¢8d[3e) ippstanslieg

Modular gysigesacerding & & paaekcaimssimhensiirtaigsae angle, fBhenueendhupeiarios
flanges (@{%@#
a,
(s

. BHeheeen |
the recedsss Tty S0 Conp e AR ARl U5 Sh e SRS TRERE e
(3a, 3b) 4k f‘ﬁ),-or wherein the recesses (8a, 8b) have a shape which is substantially

| the shape of the substantiglly v- or u-shaped flanges (3a, 3b, 4a, 4b). 8. Modyl
Cyetem sEcHlBHUR) SAmEAEROI DA LA ok Aol B GREr e Loty

flanges dp@twiegiaie rapsianfigniemnges maddke panemagedenimgnt any one of the preceding
claims wherein the intermediate material is provided in the form of a loose inlay. 10. Facade
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panel retatargneldineninatenalntcpronid dokihuhdiformndbassaniagjoining panels are snapped into
the recesses (8a,8b) of the retaining elements and wherein the upstanding flange (3a) of a first panel
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the panebien&rgeranraio Jxieiad iesrerds dhrabeaslasideatdioinisisaediaterippoicreél)aoftéaealloy,
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wherein RS RYERAIV hhels seeUinthibEineiainiadng Hawkdipe gas habieasttitedges

of the twaipsighldoig ngapayee| 67K cn2ibraiththiocapstawdiang titegiinsisprdividas egithlistodsses
(8a,8b) and which recesses are provided with sagurdtches (9a,9b), the method
comprising the step of mounting subsequent parwlshé building structure by
shapping the free ends (4a, 4b) of the v or u-ghdf@ges (7) of one or more
retaining elements (5), and wherein the securirtghes (9a,9b) secure the panels in
place, without the use of a male-female connechetween subsequent panels is
smaller than 90°and the angle between the othetamghisg flange and the
intermediate portion of the panel is larger thafi & wherein the panels are made
from sheet material of steel, a steel alloy, alusmmor an aluminium alloy by roll-
forming.



13. Method of repairing the facade structure produced in accordance with claim 11 or 12 by removing
the damaged panel, for instance by cutting the mer%ber So as to enable removal of the panel, without
damaging the panel retaining elements holding the"’damaged panel, followed by replacing the removed

panel byfﬂ?%'e cfeg}a(é%rsneelnn f’rlwrbel 'R 8e structure onilibg according to claim 11

wherein the consecutive panels are mounted in auchnner that the gap between the
two neighbouring panels is minimised by abutting #ddge (2c) of the intermediate
portion of the first panel against the edge (20}he intermediate portion of the
neighbouring panel, or wherein the consecutive Isaan® mounted in such a manner
that the visible gap between the edges of the ®ightbouring panels (2c, 2d) at the
location where the panels adjoin is equidistant.

13. Method of repairing the facade structure predua accordance with claim 11 or
12 by removing the damaged panel, for instanceultyng the member so as to enable
removal of the panel, without damaging the pan&imeng elements holding the

damaged panel, followed by replacing the removeatephy snapping a replacement
panel in place.
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