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Description

The present invention relates to a supporting and
mechanical anchoring device for panels, advanta-
geously for glass panels, belonging to a structural ar-
ray of window frames and/or structural walling sys-
tems.

More particularly, the present invention relates to
a device allowing the support and the mechanical an-
choring of panels, advantageously of glass panels,
belonging to window frames and/or structural walling
systems of buildings in which the single panels are in-
dividually retained by a supporting structure and, at
the meantime, are movable in a restricted extent ac-
cording to three mutually perpendicular directions in
order to compensate eventual working and laying tol-
erances of the panels, as well as the unavoidable
movements due to the weather conditions as squally
wind or expansions due to temperature and/or humid-
ity changes.

The present invention may be mainly applied in
the field of the construction of buildings.

Many devices are known for solving the problem
of supporting and anchoring or glass panels for win-
dow frames or glass facade walling systems.

In the case of double-layer insulating glass pan-
els, the background art provides for a mechanical an-
choring of the internal glass layer to the supporting
structure situated inside of the building by means of
metallic sections, while the external panels are mere-
ly fastened by glueing them to the spacer elements
provided between two adjacent panels.

This embodiment practically involves several dis-
advantages and drawbacks since the glass wallings,
which are relatively heavy, undergo high mechanical
stresses which are for instance due to vibrations, or
expansions, or to the action of UV-rays, and it may
very well happen that the glueing between the various
panels may yield, also because the properties of the
silicone-like materials used for such a glueing show a
degradation in time.

This constitutes a potential source of accidents.

Other embodiments have been proposed in order
to solve that problem; these embodiments provide for
the support and the anchoring of the external glass
layer, both in the case of single-layer and multiple-lay-
er panels.

One kind of possible mechanical anchoring pro-
vides for the drilling of the panel and for the fastening
of the same panel to the rear supporting structure by
means of screws.

Aform of embodiment of this kind is disclosed, for
instance, in documents US-A-3.685.240, US-A-
4.689.928, EP-A-0.136.064, EP-A-0.233.821 and
EP-A-0.024.857.

Document EP-A-0.250.989 discloses a structural
glass walling in which the individual facade glass
plates comprise joints formed by structural sealants
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and from metallic elements which engage the facade
glass plates in recesses formed in their four side
edges, to form a safety connection which mechanical-
ly supplements the chemical-physical connection
formed by the structural sealants.

Said mechanical elements are formed by metallic
sections fixed to an internal supporting structure.

The joints are sealed by means of a synthetic
polymeric material in order to form a connection which
is fixed but enables a restricted movement of the pan-
el relative to the fixed structure under thermal expan-
sion conditions.

Document DE-A-3.624.491 discloses a similar
supporting and anchoring device, in which the exter-
nal layer of the glass panel is worked along its edges
in order to form a step in which is placed a mechanical
retaining element formed by a metallic strip which is
fixed, on its turn, to the facade internal supporting
structure.

However, both of the forms of embodiment men-
tioned above involve some disadvantages and draw-
backs, since the movements allowed to the panels by
the metallic retaining elements are extremely restrict-
ed and often they do not suffice for compensating for
either the working and laying tolerances, or the envir-
onmental stresses which the panels undergo when
they are assembled; consequently, the risk of an ac-
cidental breakage of said panels is rather high.

The prior art underlying the present invention is
constituted by the document EP-A-0.250.989 cited
above; it is a purpose of the present invention to ob-
viate the drawbacks and disadvantages typical of the
prior art, and to provide, thus, a supporting and mech-
anical anchoring device for panels, advantageously
glass panels for window frames and/or glass walling
systems, which enables to compensate for both the
working and laying tolerances, and the movements
due to environmental mechanical stresses acting
from any direction on the panels, said device further-
more being economical and easy to be installed.

This is achieved by a supporting and mechanical
anchoring device having the features disclosed in
claim 1.

The dependent claims describe advantageous
forms of embodiment of the invention.

The device according to the present invention
comprises a mechanical retaining element formed by
a metallic section, generally a steel section, having a
first arm insertable in a recess or cavity provided in
all of the edges of a panel, advantageously a glass
panel, and another arm cooperating with a slot provid-
ed on a metallic section integral with the internal sup-
porting structure of the structural array.

The structure of said other arm enables a restrict-
ed movement, which is nevertheless widely sufficient
for compensating any working and laying tolerances
and external mechanical stresses acting on the same
arm, and consequently on the panel connected to it,



3 EP 0 404 151 B1 4

inside the slot provided on said metallic section, ac-
cording to three, mutually perpendicular, directions.

This possibility of movement according to three
mutually perpendicular directions allows safety condi-
tions to be achieved and to compensate any working
and laying tolerance, as well as any environmental
stress.

Other features and advantages of the invention
will become apparent by reading the following de-
scription of a form of embodiment of the invention, giv-
en as a non-limiting example, with referencee to the
figures shown in the attached drawings, in which:

- fig. 1 shows a plan view of a device according

to the invention, applied for supporting a single-

layer glass panel;

- fig. 2 shows a plan view of a device according

to the present invention, applied for supporting a

double-layer glass panel;

- figs. 3a to 3¢ show a mechanical retaining ele-

ment according to the present invention;

- figs. 4a and 4b show, respectively as plan and

elevation view, a section connectable to a retain-

ing element and to the array supporting structure;

- fig. 5 shows, in a perspective schematical view,

the cooperating action between a retaining ele-

ment and a section according to the present in-
vention.

In the figures, reference sign 10 generally indi-
cates a supporting and mechanical anchoring device
for glass panels of window frames and/or structural
walling systems according to the present invention.

Said device 10 comprises a mechanical retaining
element 11 formed by a metallic pressed element hav-
ing a first arm 12 intended to be inserted, together
with a suitable gasket (not illustrated in the figures),
into arecess or cavity 13 which is provided in the edge
14 of a panel 15, advantageously a glass panel, be-
longing to a structural array of panels forming a fa-
cade glass walling of a building.

Referring to figures 1 and 3a to 3c, said first arm
12is connected to a second arm 16 which is generally
perpendicular to the former, and said second arm 16
is connected to a third arm 17, which is generally par-
allel to said first arm 12 and, consequently, to the ma-
jor internal surface of panel 15.

Lastly, said third arm 17 is connected to a fourth
arm 18, which is perpendicular to the internal surface
of panel 15 and which comprises an extension 19 co-
operating with a slot 20 (see figures 4a and 5) formed
in a section 21 in a way which will be later on descri-
bed in detail.

In the described form of embodiment said third
(17) and fourth (18) arms are provided with reinforc-
ing ribs 27.

However, said ribs 27 are not essential for realis-
ing element 11, the component materials of which
may vary in accordance with different design require-
ments.
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Fig. 2 shows a form of embodiment similar to that
of fig. 1, applied to a double-layer glass panel; ele-
ments similar to those already described with refer-
ence to fig. 1 carry the same reference signs, provid-
ed with a prime mark.

According to the invention, said third arm 17 is
buried in a moulding of a resilient structural sealant
22, which also connects panel 15 with section 21 and
which enables a precise positioning of element 10 rel-
ative to panel 15, while preserving all the possibilities
of movement of panel 15 in respect of section 21.

Furthermore, gaskets 23, 24 realised in a resil-
ient material are respectively placed between section
21 and panel 15 and between two adjacent sections
21.

Finally, each section 21 is provided with means
(not shown in the figures) for connecting it to a rear
supporting structure provided, in some instances,
with mechanisms allowing the individual panels 15 or
groups thereof to be opened about a vertical or a hor-
izontal axis.

Referring to fig. 5, it may be noted that, once said
extension 19 has been inserted into the slot 20 of the
fixed section 21, said fourth arm 18 may carry out
three kinds of movement according to three directions
which are substantially perpendicular to each other,
namely:

- afirstmovement in the direction indicated by ar-
row A, corresponding to a movement of the re-
taining element 11 on a plane parallel to the main
surface of panel 15 (see figs. 1 and 2). This
movement is limited by the distance interposed
between the longitudinal edges of slot 20;
- asecond movement in the direction indicated by
arrow B, also corresponding to a movement of
the retaining element 11 on a plane parallel to the
main surface of panel 15, but in a direction which
is perpendicular to that of said first movement.
This movement is limited by the distance inter-
posed between the extension 19 of arm 18 and
the body of the same arm 18;
- a third movement in the direction indicated by
arrow C, corresponding to a movement of the re-
taining element 11 on a plane which is perpendic-
ular to the main surface of panel 15. This move-
ment essentially depends on the distance inter-
posed between the edges 25 and 26 of the sup-
porting arm of extension 19, in respect of the slot
length.

Thus, a precise dimensioning of slot 20 and of
arm 18 with the extension 19 allows the designer to
predetermine the maximum allowable movement ex-
tent in each direction for each panel 15, achieving in
this way the purposes of the invention, since a panel,
advantageously a glass panel, is obtained which be-
longs to a window frame or to a structural walling sys-
tem, which is mechanically retained (and which there-
fore fulfills the highest safety requirements) and
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which in the meantime allows both the working and
laying tolerances and the size variations due to envir-
onmental external stresses to be widely compensat-
ed.

The invention has been described with reference
to a particular form of embodiment.

However, it comprises several other forms of em-
bodiment which fall within its scope.

Thus, forms of embodiment falling within the
scope of the invention include applications for glass
panels having more than two glass layers, or panels
provided with step-formed notches cooperating with
the retaining element, as described in document DE-
A-3.624.491, and thus visible from outside, as well as
forms of embodiment according to which the support-
ing and anchoring device is used for retaining panels
constituted by non-vitreous material, such as marble,
stone, or granite panels, or any other panel-shaped
building material as, for instance, synthetic plastic
material as plexiglass.

Furthermore, the shape of the sections to be con-
nected to the supporting structure may be widely
modified and may not correspond to that shown in
figs. 4a and 4b, provided that said section would com-
prise a slot suitable for cooperating with the panel re-
taining element.

The shape of said retaining element may also be
modified within wide limits, provided that the element
would comprise an arm for mechanically retaining the
panel and an arm cooperating with the slot provided
in the section.

These and other forms of embodiment fall within
the scope of the invention.

Claims

1. Supporting and mechanical anchoring device
(10) for flat panels (15) belonging to structural ar-
rays of window frames and/or to structural walling
systems, in which at least one edge (14) of each
of said panels (15) is provided with at least one
recess or notch (13) suitable for cooperating,
when installed, with a first arm (12) belonging to
a mechanical safety retaining element (11) retain-
ing the external layer of said panels (15), said
panels (15) being connected to a fixed supporting
structure internal to the building by means of a
structural sealant, said mechanical safety retain-
ing element (11) cooperating with said structure,
characterised in that said mechanical retaining
element (11) is provided with another arm (18)
having an extension (19) insertable with a prede-
termined clearance into a slot (20) provided in a
section (21) integral with said fixed supporting
structure, said extension (19) being movable in-
side of said slot (20) about a predetermined dis-
tance and according to three, mutually perpendic-
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ular, directions, two of said directions being con-
tained in a plane which is parallel to the major sur-
face of said panel (15), the third direction being
contained in a plane which is perpendicular to the
major surface of said panel (15).

2. Device (10) according to claim 1, characterised in
that said mechanical retaining element (11) is
constituted by a metallic pressed element com-
prising said first arm (12), one end of which is in-
tegral with a second arm (16) which is substan-
tially perpendicular to said first arm (12), said
second arm (16) being integral by one end there-
of with a third arm (17) which is substantially per-
pendicular to said second arm (16), said third arm
(17) being integral by one end thereof with said
another arm (18) carrying said extension (19),
said third arm (17) being substantially perpendic-
ular to said another arm (18).

3. Device (10) according to claim 2, characterised in
that said third arm is buried, when assembled, in
a structural sealant moulding (22) connecting
said panel (15) to said section (21).

4. Device (10) according to anyone of the preceding
claims, characterised in that said mechanical re-
taining element (11) is provided with reinforcing
ribs (27).

5. Device (10) according to anyone of the preceding
claims, characterised in that said first arm (12) of
said mechanical retaining element (11) is con-
nected to said recess or notch (13) by means of
gaskets.

6. Device (10) according to anyone of the preceding
claims, characterised in that it is used for retain-
ing external glass panels (15) of single-layer, or
double-layer, or triple-layer glazing systems.

7. Device (10) according to one of the claims 1 to 5,
characterised in that it is used for retaining stone,
or marble, or granite or wooden panels (15) or
panels (15) constituted by a synthetic plastic ma-
terial or by any other building material.

Patentanspriiche

1. Vorrichtung (10) zur mechanischen Halterung und
Befestigung von Platten (15) in Rasterstrukturen an
Leibungen oder durchgehenden Fassaden, wobei
mindestens ein Rand (14) einjeder dieser Platten
(15) mit wenigstens einem Spalt oder einer Vertie-
fung (13) versehen ist, um beim Einbau den ersten
Arm (12) aufzunehmen, der zu einem mechani-
schen Sicherheits-Aufhalterelement gehdrt, um
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die &uBere Schicht dieser Platten (15) aufzuhal-
ten, wobei diese Platten (15) mit einer festen Hal-
terungsstruktur im Bauwerk durch eine Struktur-
dichtungsmasse verbunden sind, wobei dieses
mechanische Sicherheits-Aufhalterelement (11)
mit der Struktur zusammenwirkt und dadurch ge-
kennzeichnet ist, dal dieses mechanische
Sicherheits-Aufhalterelement (11) mit einem wei-
teren Arm (18) mit einer Verlangerung (19) ver-
sehen ist, die mit einem bestimmten Spiel in ein
Langloch (20) im Profil (21) einhdngbar ist, das
mit dieser festen Halterungsstruktur eine Einheit
bildet, wobei diese Verlangerung (19) im Lang-
loch (20) in einem bestimmten Umfang und in drei
zueinander rechtwinkligen Richtungen beweglich
ist, wobei zwei dieser Richtungen auf einer Ebe-
ne parallel zur groRen Plattenfldche (15) und die
dritte Richtung auf einer Ebene rechtwinklig zur
grofRen Plattenflache enthalten sind.

Vorrichtung (10) nach Anspruch 1, dadurch ge-
kennzeichnet, dal das mechanische Halterungs-
element aus einem gestanzten Metallelement be-
steht, zu dem der erste Arm (12) gehdort, von dem
ein Ende mit dem zweiten Arm (12) befestigt ist,
der im wesentlichen senkrecht zum ersten (12)
steht, wobei dieser zweite Arm (16) an einem En-
de mit einem dritten Arm (17) im wesentlichen
senkrecht zum zweiten Arm (16) befestigt ist, wo-
bei der dritte Arm (17) an einem Ende an den an-
deren mit der Verlangerung (19) versehenen Arm
(18) befestigt ist, wobei der dritte Arm (17) im we-
sentlichen senkrecht zu dem anderen Arm (18)
steht.

Vorrichtung nach Anspruch 2, dadurch gekenn-
zeichnet, dal® der dritte Arm (17) beim Einbau in
eine Strukturdichtungsmasse (22) versenkt ist,
die die Platte (15) und das Profil (21) verbindet.

Vorrichtung nach einem der vorherigen Ansprii-
che, dadurch gekennzeichnet, dal das mechani-
sche Halterungslement (11) Verstarkungsrillen
(27) aufweist.

Vorrichtung nach einem der vorherigen Ansprii-
che, dadurch gekennzeichnet, daR der erste Arm
(12) des mechanischen Halterungselements (11)
mittels Dichtungen in den Spalt oder in die Aus-
hebung (13) eingefiihrt ist.

Vorrichtung nach einem der vorherigen Ansprii-
che, dadurch gekennzeichnet, dal sie dazu ver-
wandt wird, um dufRere Platten (15) zu halten, die
aus ein-, zwei oder drei Glasscheiben zusam-
mengesetzt sein kénnen.

Vorrichtung nach einem der Anspriiche von 1 bis
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5, dadurch gekennzeichnet, dall sie dazu ver-
wandt wird, um Platten (15) aus Stein, Marmor,
Granit, Holz, synthetischem Material und jegli-
chem Baumaterial zu halten.

Revendications

Dispositif (10) de support et d’ancrage mécani-
que pour panneaux plats (15) appartenant a ré-
seaux structurels de serrureries et/ou baies vi-
trées, dans lequel au moins un bord (14) de cha-
cun desdits panneaux (15) est doté d’au moins
une fente ou cavité (13) apte a coopérer, en oeu-
vre, avec un premier bras (12) appartenant a un
élément de retenue de sécurité mécanique rete-
nant la couche extérieure desdits panneaux (15),
lesdits panneaux (15) étant reliés a une structure
de support fixe intérieure au batiment au moyen
d’'un matériel de scellement structurel, ledit élé-
ment de retenue de sécurité mécanique (11) coo-
pérant avec ladite structure, caractérisé en ce
que ledit élément de retenue mécanique (11) est
pourvu d’'un autre bras (18) ayant une extension
(19) qui peut étre insérée avec un jeu prédéter-
miné dans une fente (20) prévue dans un profilé
intégral a ladite structure de support fixe, ladite
extension étant mobile a I'intérieur de ladite fente
(20) pour une distance prédéterminée et suivant
trois directions mutuellement perpendiculaires,
deux entre lesdites directions étant contenues
dans un plan qui est paralléle a la surface la plus
grande dudit panneau (15), la troisiéme direction
étant contenue dans un plan qui est perpendicu-
laire a la surface la plus grande dudit panneau
(15).

Dispositif (10) selon la revendication 1, caractéri-
sé en ce que ledit élément de retenue mécanique
(11) est constitué par un élément métallique mou-
I1é qui comprend ledit premier bras (12), une ex-
trémité duquel est intégrale avec un deuxiéme
bras (16) qui est substantiellement perpendiculai-
re audit premier bras (12), ledit deuxiéme bras
(16) étant intégral par l'une de ses extrémités
avec un troisiéme bras (17) qui est substantielle-
ment perpendiculaire audit deuxiéme bras (16),
ledit troisiéme bras (17) étant intégral par I'une de
ses extrémités avec ledit aufre bras (18) qui porte
ladite extension (19), ledit troisiéme bras (17)
étant substantiellement perpendiculaire audit au-
tre bras (18).

Dispositif (10) selon la revendication 2, caractéri-
sé en ce que ledit troisiéme bras est noyé, lors du
montage, dans une coulée de matériel de scelle-
ment structurel (22) qui relie ledit panneau (15)
audit profilé (21).
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Dispositif (10) selon I'une des revendications pré-
cédentes, caractérisé en ce que ledit élément de
retenue mécanique (11) est pourvu de nervures
de renforcement (27).

Dispositif (10) selon I'une des revendications pré-
cédentes, caractérisé en ce que ledit premier
bras (12) dudit élément de retenue mécanique
(11) est relié a ladite fente ou cavité au moyen de
garnitures.

Dispositif (10) selon I'une des revendications pré-
cédentes, caractérisé en ce que il est utilisé pour
retenir les panneaux extérieurs en verre de sys-
témes de baies vitrées a couche unique, ou bien
a double couche, ou bien a triple couche.

Dispositif (10) selon I'une des revendications 1 a
5, caractérisé en ce que il est utilisé pour retenir
panneaux en pierre, marbre, grenu ou bois (15)
ou bien panneaux (15) constitués par un matériel
synthétique plastique ou tout autre matériel de
construction.
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