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(67)  There is described a positioning and clamping
device (1) for a panel (2), for example a panel for forming
a balustrade on a balcony, wherein the device is config-
ured to be placed in the U-shaped cavity of a profile beam
(3). The device is provided with a positioning plate (15)
inserted in an opening (16) in the base and wider than
the base so that the positioning plate may be installed in
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a stationary position between the sidewalls of the
U-shaped cavity of the profile beam. The lateral displace-
ment of the positioning plate enables setting the angular
position of the panel (2) while the latter is adequately
supported along its side surfaces, but before clamping
the panel into a fixed position relative to the beam profile
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Description
Field of the invention

[0001] The present invention is related to the installa-
tion of mainly vertically oriented panels in a building, for
example for enclosing a balcony space.

Background to the invention

[0002] It is well-known to close off balconies or other
spaces in a building by a balustrade formed of vertically
mounted rectangular panels, often glass panels, placed
side by side and without interposed supports or posts
between adjacent panels, so that the panels are fixated
only along their base. Various systems are known for
clamping the panels at the base, such as the systems
disclosed in patent  publication documents
US2019/0177973 or WO2015/047109. As is the case in
these exemplary documents, the panels are often placed
in the cavity of a U-shaped profile beam mounted on a
horizontal surface, for example the floor of a balcony.
Inside this cavity and thereby obscured from sight by the
upstanding walls of the profile, the panels are secured
by suitably shaped support and clamping elements.
[0003] These elements are often provided with means
for adjusting the position of the panels before securing
the panels in a required position. Mainly the angular po-
sition relative to a horizontal plane needs to be correctly
set before the panel can be secured. For this purpose,
and as illustrated for example by the above-cited prior
art documents, many of the existing systems are provid-
ed with curved or truncated elements which are capable
of sliding relative to one another before being secured
by a fixing bolt or the like. These elements are often quite
bulky and difficult to arrange in the limited space available
inside the U-shaped cavity. Some of these elements have
complex shapes which increases the cost of the systems
in question.

[0004] Additionally, prior art systems lack the ability to
precisely control the adjustment of the position and/or
angle of the panels, which are typically glass panels. In
a lot of the prior art system types of wedges are used
thatare forced into a locking position by for example ham-
mering, which leads to the risk of unreliable locking as
the clamping force cannot be controlled and over time
the wedges could release again from their initial position.
Further the shocks from hammering the wedges into
place and the related stress concentrations could lead
to damage to the glass panels.

[0005] Further in prior art systems for mounting such
panels on balconies or similar locations, there is a need
for first equalizing any irregularities and/or slopes in the
ground surface, for example by means of providing a
suitable filler and/or levelling material or structure. There
typically is a need, depending on the length over which
such a balcony needs to be installed to level out height
differences and/or irregularities in the order of 2 cm to 3
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cm, for example by means of a suitable mortar to create
alevel and flat filling below the mounting element for the
panels. Itis clear that this filling and/or levelling operation,
and often the time required for the materials used inthese
operation to set and/or harden, impact the efficiency of
the method for mounting such systems. The need for
filler materials also leads to degradation of aesthetic and
structural properties of the building as mounting of the
system.

Summary of the invention

[0006] The presentinvention addresses at least some
of the above-mentioned problems of the prior art. This is
achieved by a device, a system and a barrier, such as a
balustrade or an enclosure, as well as an installation
method thereof, inaccordance with the appended claims.
[0007] The invention is thus related to a positioning
and clamping device for a panel, wherein the device is
configured to be placed upright in the U-shaped cavity
of a profile beam. The device comprises a cradle for re-
ceiving the panel therein, wherein the cradle comprises
a base and lateral support elements. The device is pro-
vided with a positioning plate inserted in an opening in
the base and wider than the base so that the positioning
plate may be installed in a stationary position between
the sidewalls of the U-shaped cavity. The positioning
plate interacts with a circular setting plate that is rotatably
inserted in a circular opening in the positioning plate, and
that comprises an eccentrically placed pivot axle. The
pivot axle is rotatably mounted in the base, so that rota-
tion of the pivot axle about its central axis generates a
lateral displacement of the base relative to the stationary
positioning plate. This lateral displacement enables set-
ting the angular position of the panel while the latter is
adequately supported along its side surfaces, but before
clamping the panel into a fixed position relative to the
beam profile.

[0008] The positioning plate and the setting plate are
pieces with low technical complexity, which also take up
little space as they are situated in a limited area at the
base of the positioning device.

[0009] Accordingtoafirstaspectoftheinvention, there
is provided a device for positioning and clamping a planar
panel in a U-shaped profile beam when the profile beam
is mounted with the open end of the U shape oriented
upwards, wherein the panel, when placed in a vertical
position, comprises a straight underside and two planar
side surfaces, the device comprising a cradle suitable for
being placed inside the U-shaped cavity of the profile
beam, the cradle comprising :

- abase for receiving the underside of the panel,

- lateral support elements on either side of the base
for supporting the two planar side surfaces of the
panel,

- oneormore securing elements for clamping the pan-
el between the lateral support elements,



3 EP 4 008 850 A1 4

characterised in that the device further comprises:

- a planar positioning plate inserted in an opening
through the base, the positioning plate comprising a
circular opening,

- a planar setting plate having a circular shape that
fits within the circular opening of the positioning
plate, configured such that the only possible move-
ment of the setting plate relative to the opening is a
rotation about its central axis, wherein the setting
plate is provided with an eccentrically placed pivot
axle, that is rotatable about its central axis with re-
spect to the base of the cradle,

wherein the positioning plate is wider than the width of
the base, so that the rotation of the pivot axle about its
central axis actuates a relative movement of the base
with respect to the positioning plate when the latter is
held in a stationary position, thereby enabling to set the
angular position of a panel held by the device.

[0010] The positioning plate allows for the ability to pre-
cisely control the adjustment of the angle of a panel,
which are typically glass panels.

[0011] According to an embodiment there is provided
a device, wherein the lateral support elements comprise
a back portion that is fixed to or uniform with the base of
the cradle and one or more support elements which are
movable so as to adapt the space between the back por-
tion and the movable elements to the width of a panel,
wherein the movable elements have a triangular cross
section, and wherein the one or more securing elements
include one or more wedge-shaped elements configured
to be inserted between the movable elements and a side-
wall of the U-shaped cavity and secured to the movable
elements, to thereby clamp the panel between the back
portion and the movable elements.

[0012] In this way, by means of the movable elements,
there is a decreased risk of unreliable locking as the
clamping force can be established in a more controlled
manner and the risk that over time the wedges could
release again from their initial position is decreased.
[0013] Further, as during mounting, the clamping force
is gradually increased the risk for unallowable stress con-
centrations which could lead to damage to the glass pan-
els is reduced.

[0014] According to an embodiment there is provided
a device, wherein the cradle comprises two of said mov-
able elements and two respective wedge-shaped secur-
ing elements, and wherein the positioning plate is located
in between said two movable elements.

[0015] According to an embodiment there is provided
a device, wherein the base is provided with one or more
recesses, one recess for each of said movable support
elements, and wherein the movable support elements
are slidably inserted in said recesses so that their position
can be adapted to the width of the panel.

[0016] According to an embodiment there is provided
a device, further comprising fixing elements for releasa-
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bly securing the positioning plate to the base of the cradle.
[0017] According to an embodiment there is provided
a device, wherein the fixing elements include a fixing
plate located underneath the positioning plate, the fixing
plate being essentiallyimmobile relative to the base when
the cradle is placed in the U-shaped cavity, the fixing
plate comprising :

- acentral opening into which said pivot axle is rotat-
ably inserted,

- at least one threaded hole, adjacent to the central
opening,

wherein the positioning plate comprises at least one hole
above and overlapping the respective atleastone thread-
ed hole and larger in diameter than the latter, the larger
hole allowing the passage of a securing bolt for fixing the
positioning plate to the fixing plate by screwing the se-
curing bolt into the threaded hole.

[0018] According to an embodiment there is provided
a device, wherein the device is further provided with one
or more positioning bolts for adjusting the height of the
cradle inside the U-shaped cavity.

[0019] Inthis way adjustment of the height, to compen-
sate for slopes or irregularities of the ground surface is
achieved in such a way that no levelling or filler material
is needed, which leads to more efficient mounting meth-
od. Additionally the panel is levelled by means which are
positioned inside the U-shaped cavity, which are not vis-
ible and thus provide for an increased aesthetic effect,
as well as an improved structural property as in this way
the elements for adjusting the height are protected and
shielded from the elements, and further remain accessi-
ble for readjustment after mounting, if that would be nec-
essary. Further it is clear that in this way the U-shaped
profile beam can be mounted directly to the ground sur-
face, without the need for intermediate elements such as
filling or levelling materials, which provides for a more
secure and rigid mounting.

[0020] According to an embodiment there is provided
a device,, wherein the device further comprises one or
more preliminary holding elements which are inserted in
grooves provided in the upper surface of the base, and
whose position inside said grooves is adapted to the
width of the panel.

[0021] According to a second aspect there is provided
a system for positioning and clamping a plurality of planar
panels for forming a barrier, the system comprising one
ormore U-shaped profile beams and a plurality of devices
in accordance with the first aspect.

[0022] According to a third aspect, there is provided a
method for positioning and clamping a plurality of planar
panels for forming a barrier, the method comprising the
steps of :

- mounting one or more U-shaped profile beams on a
support surface, to thereby form a single elongate
U-shaped cavity,
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- placing a plurality of devices according to any one
of claims 1 to 7 in the U-shaped cavity formed by the
one or more profile beams, wherein the positioning
plates of said devices are held stationary between
the upstanding walls of the U-shaped cavity,

- placing a panel in the U-shaped cavity, wherein the
panel is supported by the cradles of at least two of
said devices, while the lateral support elements are
not securing the panel, and wherein the panel is sup-
ported laterally by a lateral panel support placed
along an upper region of at least one of the inner
walls of the U-shaped cavity,

- adjusting the angle of the panel by rotating the pivot
axles off the setting plates of the respective devices,

- when the angle of the panel is set, securing the po-
sitioning plates to the base of the respective devices,

- securing the movable support elements to thereby
clamp the panel in the U-shaped cavity.

[0023] In this way an efficient, simple and user-friendly
mounting and adjustment of the planarpanels is possible.
[0024] According to an embodiment, there is provided
a method, wherein the devices further comprise at least
one positioning bolt for adjusting the height of the cradle
inside the U-shaped cavity, and wherein the height of the
cradles of the devices is set by turning these bolts, after
setting the angle of the panel and before securing the
positioning plates to the base of the devices.

[0025] According to a fourth aspect, there is provided
a barrier comprising :

- one or more U-shaped profile beams mounted on a
surface and forming an elongate U-shaped cavity,

- a plurality of panels mounted side by side in said
cavity,

wherein each panel is supported by at least two devices
according to the first aspect, mounted in the cavity.
[0026] According to an embodiment, there is provided
abarrier, wherein said barrier is abalustrade of a balcony.
[0027] Accordingto afurtherembodiment, there is pro-
vided a barrier, wherein the panels are glass panels.

Brief description of the figures
[0028]

Figure 1a illustrates two panels of a balustrade in
accordance with an embodiment of the invention.
Figure 1b shows a detail of the profile beam into
which the panels are mounted.

Figure 2 illustrates the balustrade of Figure 1a with
the profile beam removed from the drawing, showing
the position of two positioning and clamping devices
in accordance with the invention.

Figure 3 is a detailed 3D view of the positioning and
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clamping device according to an embodiment of the
invention.

Figure 4 illustrates the main components of the po-
sitioning and clamping device of Figure 3.

Figure 5 is a side view of the device, installed in the
profile beam and holding a panel.

Figure 6 shows the underside of the positioning and
clamping device, illustrating the location of the posi-
tioning plate.

Figure 7 illustrates the positioning plate in detail,
along with a fixing plate for securing the positioning
plate to the base of the device.

Figures 8a and 8b illustrate the way in which the
angular position of the panel is set using a device
according to the invention.

Figure 9 illustrates the setting of the height of the
panel using a device according to an embodiment
of the invention.

Figures 10a and 10billustrates the steps of the meth-
od for positioning and clamping a panel using posi-
tioning and clamping devices in accordance with the
embodiment shown in the previous drawings.

Figures 11 and 12 illustrate cross sections of differ-
entembodiments similar to the ones illustrated in the
other drawings, comprising panels with different
widths.

Detailed description of embodiments of the inven-
tion

[0029] Before the present invention is described, it is
to be understood that this invention is not limited to par-
ticular systems and methods or combinations described,
since such systems and methods and combinations may,
of course, vary. It is also to be understood that the ter-
minology used herein is not intended to be limiting, since
the scope of the present invention will be limited only by
the appended claims.

[0030] Asusedherein, the singularforms"a", "an", and
"the" include both singular and plural referents unless
the context clearly dictates otherwise.

[0031] The terms "comprising”, "comprises" and "com-
prised of" as used herein are synonymous with "includ-
ing", "includes" or "containing", "contains", and are inclu-
sive or open-ended and do not exclude additional, non-
recited members, elements or method steps.

[0032] The term "about" ,"approximately" or "essen-
tially", as used herein when referring to a measurable
value such as a parameter, an amount, a temporal du-
ration, and the like, is meant to encompass variations of
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+/-10% or less, preferably +/-5% or less, more preferably
+/-1% or less, and still more preferably +/-0.1% or less
of and from the specified value, insofar such variations
are appropriate to perform in the disclosed invention. It
is to be understood that the value to which the modifier
"about", "approximately" or "essentially" refers is itself
also specifically, and preferably, disclosed.

[0033] Whereas the terms "one or more" or "at least
one", such as one or more or at least one member(s) of
a group of members, is clear per se, by means of further
exemplification, the term encompasses inter alia a refer-
ence to any one of said members, or to any two or more
of said members, such as, e.g., any >3, >4, >5, >6 or >7
etc. of said members, and up to all said members.
[0034] All references cited in the present specification
are hereby incorporated by reference in their entirety. In
particular, the teachings of all references herein specifi-
cally referred to are incorporated by reference.

[0035] Unless otherwise defined, all terms used in dis-
closing the invention, including technical and scientific
terms, have the meaning as commonly understood by
one of ordinary skill in the art to which this invention be-
longs. By means of further guidance, term definitions are
included to better appreciate the teaching of the present
invention.

[0036] In the following passages, different aspects of
the invention are defined in more detail. Each aspect so
defined may be combined with any other aspect or as-
pects unless clearly indicated to the contrary. In particu-
lar, any feature indicated as being preferred or advanta-
geous may be combined with any other feature or fea-
tures indicated as being preferred or advantageous.
[0037] Reference throughout this specification to "one
embodiment” or "an embodiment" means that a particular
feature, structure or characteristic described in connec-
tion with the embodiment is included in at least one em-
bodiment of the present invention. Thus, appearances
of the phrases "in one embodiment" or "in an embodi-
ment" in various places throughout this specification are
not necessarily all referring to the same embodiment, but
may do so. Furthermore, the particular features, struc-
tures or characteristics may be combined in any suitable
manner, as would be apparent to a person skilled in the
art from this disclosure, in one or more embodiments.
Furthermore, while some embodiments described herein
include some but not other features included in other em-
bodiments, combinations of features of different embod-
iments are meant to be within the scope of the invention,
and form different embodiments, as would be understood
by those in the art. For example, in the appended claims,
any of the claimed embodiments can be used in any com-
bination.

[0038] In the present description of the invention, ref-
erence is made to the accompanying drawings that form
aparthereof, and in which are shown by way of illustration
only, images of specific embodiments in which the inven-
tion may be practiced. Parenthesized reference numer-
als cited in the claims with reference to respective ele-
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ments merely exemplify the elements by way of example,
with which it is not intended to limit the respective ele-
ments.

[0039] Itis to be understood that other embodiments
may be utilised and structural or logical changes may be
made without departing from the scope of the present
invention. The following detailed description, therefore,
is not to be taken in a limiting sense, and the scope of
the present invention is defined only by the appended
claims.

[0040] Figure 1aillustrates a portion of an embodiment
of a barrier 50, in the form of for example a balustrade
50 in accordance with an embodiment of the present in-
vention. The balustrade comprises glass panels 2 placed
side by side in the U-shaped cavity of a profile beam 3,
for example formed of aluminium, mounted on a planar
surface, for example the floor of a balcony. The detail in
Figure 1b shows the profile beam 3, with plastic closing
strips 30 attached to the rim of the upstanding walls of
the profile. It is clear that alternative embodiments are
possible in any other suitable material, such as for ex-
ample a suitable metal, such as for example aluminium,
steel, etc. or any suitable combination or hybrid of a plas-
tic and a metal. At the outer end of one of the closing
strips 30, a sealing strip 31 is attached, preferably formed
of rubber or an equivalent material such as for example
a suitable plastic, and lying against one sidewall of the
panel 2. On the other side, the opposite sidewall of the
panel 2 is supported by a retention band 32 attached to
the inner wall of the profile 3 near the top of said inner
wall. The retention band 32 is also preferably formed of
a sealing material, but has sufficient solidity to hold the
panel 2 in place when the panel is inserted between the
back portion 8 and the holding elements 45, which will
be described in further detail below with reference to Fig-
ure 4, and pressed against the band 32. The retention
band 32 further comprises a thin extension 33 lying
against the sidewall of the panel 2 and serving as a seal-
ing strip with the same function as the sealing strip 31 on
the other side.

[0041] Figure 2 shows the balustrade 50 with the U-
profile removed, thereby visualising a number of posi-
tioning and clamping devices 1 according to an embod-
iment of the invention. According to the embodiment
shown, two devices 1 are installed for each of the panels
2.

[0042] Figures 3 to 5 illustrate one of the positioning
and clamping devices 1 in more detail. Figure 3 shows
a 3D view of the assembled device 1 holding a glass
panel 2, while Figure 4 illustrates the main components
of the device 1. Figure 5 is a side view of the assembled
device holdingaglass panel 2 and installed in a U-shaped
profile beam 3. The device 1 comprises a cradle that
includes a base 7, a back portion 8 and two movable
support elements 9. The base 7 is an elongate piece,
preferably formed of a synthetic material. According to a
particular embodiment, the synthetic material could for
example be formed in a suitable glass fibre reinforced
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polyamide, such as for example nylon, however itis clear
that alternative embodiments are possible in which any
other suitable material is provided, such as for example
any other suitable plastic, any suitable metal, and/or any
suitable combination thereof or hybrid material. The base
7 is configured to be placed lengthwise on the bottom of
the U-shaped cavity of the profile beam 3, extending in
the longitudinal direction of the cavity. The width 7W of
the base 7 is smaller than the width 3W of the U-shaped
cavity to such a degree that a significant shift of the base
7 relative to the sidewalls of the cavity is enabled. The
widths 7W and 3W are shown in further detail in for ex-
ample Fig. 5, and thus refer to the distance along a sub-
stantially horizontal direction in the state shown in Figure
5, transverse to the longitudinal direction of the profile
beam 3, or in other words transvers, or substantially
transverse to the longitudinal plane of the panel 2, and/or
the upright legs of the U-shaped cavity of the profile beam
3.

[0043] The back portion 8 is an upright wall element
extending along the majority of the length of the base 7.
In the embodiment shown, but without forming a limitation
to the scope of the invention, the base 7 and the back
portion 8 are formed as a single uniform piece. The base
7 comprises two recesses 34 into which the movable
support elements 9 can be slidably inserted so that the
panel 2 may be supported by the base 7 along its under-
side 4, see for example Fig. 5, and by the back portion
8 and the movable elements 9 along the respective side
surfaces 5 and 6 of the panel 2. In this way, the base 7,
the back portion 8 and the movable elements 9 effectively
form a cradle into which the panel 2 can be placed.
[0044] Inthe embodiment shown, the movable support
elements 9 have a triangular cross-section and are con-
figured to co-operate with wedge-shaped securing ele-
ments 10 which are inserted into the triangular space
between the movable elements 9 and the side wall of the
U-profile beam 3. Securing bolts 51 oriented in a slanted
direction enable the securing of the wedge elements 10
to the movable elements 9, to thereby immobilize said
movable elements 9, and clamp the panel 2 between the
back portion 8 and the movable elements 9, at the same
time clamping the device 1 as a whole into the U-shaped
cavity of the profile beam 3.

[0045] However, before the panel 2 is clamped in this
way, the device 1 according to the embodiment shown
allows positioning of the panel 2 correctly in terms of its
angular position and in terms of its height. The means
for adjusting the angular position are characteristic for
the present invention. As seen in Figures 3 to 5 and in
more detail in Figures 6 and 7, the base 7 comprises a
central opening 16 into which a positioning plate 15 is
inserted. The positioning plate 15 may be a metal plate,
such as for example a suitable steel plate, such as for
example stainless steel, however any other suitable ma-
terial, such as for example a suitable metal, for example
aluminium, or a suitable plastic, which have a suitable
strength and robustness are possible. The positioning
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plate 15 is essentially parallel to the bottom surface of
the base, although a slight deviation from this parallel
orientation is possible, as long as such a deviation does
not hinder the functionality of the plate 15 (described
hereafter) in an important way.

[0046] As is best visible in the side view in Figure 5,
the positioning plate 15 is wider than the base 7, extend-
ing outward from the base on either side thereof. It is
seen also in Figure 5 that the positioning plate 15 is held
stationary between the sidewalls of the U-shaped cavity
of the profile beam 3, because the width 15W of the plate
15 corresponds to the width 3W of the U-shaped cavity
of the profile beam. If the width 15W of the plate 15 is
smaller than the width 3W of the cavity, the plate 15 could
be held stationary within the cavity by auxiliary holding
means such as blocking elements inserted between the
plate 15 and the profile. The fact that the positioning plate
15 is held stationary is important for enabling the angular
positioning as will be explained hereafter. It is further
clear that the width 7W of the base 7 is smaller than the
width 15W of the positioning plate 15 to such a degree
that a suitable shift of the base 7 relative to the sidewalls
of the cavity of the profile beam 3 is enabled.

[0047] Figures 6 and 7 show that the positioning plate
15 comprises a circular opening 17 through the complete
thickness of the plate. Into this opening 17, a circular
setting plate 18, preferably also formed of metal is rotat-
ably inserted so as to be substantially coplanar with the
positioning plate 15. It is clear that according to alterna-
tive embodiments the circular setting plate 18 may be
formed from any suitable material, such as for example
steel, such as for example stainless steel, however any
other suitable material, such as for example a suitable
metal, for example aluminium, or a suitable plastic, which
have a suitable strength and robustness. The diameters
of the opening 17 and the setting plate 18 correspond so
that the only possible movement of the setting plate 18
relative to the opening 17 is a rotation about its central
axis (not taking into account the required lateral play to
enable the free rotation of the plate 18 inside the opening
17). The setting plate 18 is further provided with an ec-
centrically placed pivot axle 19, i.e. the pivot axle 19 is
placed out of centre on the circular face of the setting
plate 18 and oriented essentially perpendicularly with re-
spect to said circular face. The pivot axle 19 is rotatable
with respect to the base 7 of the cradle, i.e. the pivot axle
19 can rotate about its central rotation axis that is essen-
tially fixed with respect to the base 7. To this aim, the
pivot axle 19 is rotatably inserted in a vertically oriented
opening 20 provided in the base 7.

[0048] The pivot axle 19 is provided at the top with a
nut section 21 compatible with an Allen wrench for actu-
ating the rotation of the pivot axle 19 about its central
axis. To this aim, the nut section 21 is accessible from
the top when a panel is installed in the device (see Fig.
3), and when the closing strip 30 and the sealing strip 31
are removed (or before mounting these strips). Rotating
the pivot axle 19 in this way actuates the rotation of the
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setting plate 18 along with the pivot axle 19 about the
latter’s rotation axis, located eccentrically with respect to
the setting plate itself 18. Because of this eccentric po-
sition, the rotation of the setting plate 18 exerts a force
on the positioning plate 15, the force acting to move the
positioning plate 15 relative to the base 7 if the latter
would be stationary.

[0049] However, because the positioning plate 15 is
held stationary between the walls of the U-shaped cavity,
the force generates a movement of the base 7 relative
to the plate 15, causing the base 7 to be shifted back and
forth between the sidewalls of the cavity, and transverse-
ly with respect to these sidewalls. Because of the eccen-
tric position of the pivot axle 19, the base 7 undergoes
also a slight movement in the longitudinal direction of the
U-shaped cavity. The length of the opening 16 is overdi-
mensioned with respect to the positioning plate 15 so as
to allow this longitudinal component of the shift of the
base 7.

[0050] Thelateralshiftofthe base 7 enablesthe setting
of the angular position of a panel 2 held by the cradle of
the device, as illustrated in Figures 8a and 8b. These
images show the position of the base 7 corresponding
to a +2° or -2° shift from the perpendicular or 0° panel
position, which for example means perpendicular to the
substantially horizontal plane of the base 7 or the bottom
plane of the U-shaped cavity of the profile beam. In other
words, the embodiment of the positioning and clamping
device 1 according to such an embodiment is configured
to allow an adjustment of the angular position of a panel
2 held by the cradle of the device in a range of +/- 2° with
respect to a predetermined central reference position. It
is clear that alternative embodiments with other suitable
ranges, such as for example equal to or smaller than +/-
10°, or equal to or smaller than +/- 5° are possible. Typ-
ically, the range is adapted to enable compensation of
irregularities and/or slopes in the ground surface of about
1° or 2° per meter.

[0051] Inthe embodimentshown, the angular position-
ing is further enabled by the retention band 32 to one
side and the lateral support elements 9 combined with
their respective wedge elements 10 on the other side.
As the base 7 is shifted, the panel 2 maintains contact
with the retention band 32 so that it is the position of this
retention band 32 that determines the relation between
the angular position of the panel 2 and the lateral position
of the base 7. The lateral support elements 9 and the
wedge elements 10 (not yet secured by the bolts 51)
support the panel on the other side, thereby assisting the
panel to get in contact with the retention band 32 as the
base 7 is shifted. Preferably, in order to provide for a
more precise adjustment of the angle, there can be ap-
plied a small manual force on the side of the panel facing
away from the back portion 8, in the direction of the back
portion 8, to ensure that during the mounting operation
of the panel, before the panel is fixed by the wedge ele-
ments 10, the panel is held in contact with the retention
band 32. This is a simple and user friendly action, which
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can be performed by an operator from the location where
the screws for making the adjustments to the device dur-
ing the mounting operation are located.. During position-
ing, the wedge elements 10 are not secured to the sup-
port elements 9, this means the bolts 51 are not screwed
tight), so that the position of the wedge elements 10 can
adapt to the changing gap between the panel 2 and the
profile’s sidewall, as a consequence of the lateral shift of
the base 7. As explained further, the wedge elements 10
will be secured after the desired angular position has
been set.

[0052] Generally, it is required that the panel 2 is re-
tained at least on at one side of the panel at a position
above the base 7, in order for the lateral shift of the base
7 to result in a controllable angular shift of the panel. In
the embodiment shown, this is realized by the presence
of the retention band 32. However, the way in which this
retention is done may differ from the above-described
embodiment.

[0053] In the embodiment shown, and best visible in
Figure 7, the pivot axle 19 is inserted at its lower end in
a fixing plate 35 which may be a metal plate mounted
underneath and in contact with the setting plate 15 and
provided with a central opening 36 into which the pivot
axle 19 is rotatably inserted.. It is clear that according to
alternative embodiments the fixing plate 35 may be
formed from any suitable material, such as for example
steel, such as for example stainless steel, however any
other suitable material, such as for example a suitable
metal, for example aluminium, or a suitable plastic, which
have a suitable strength and robustness. The fixing plate
35 comprises lateral extensions 52 which fit into corre-
sponding recesses in the bottom of the base 7, so that
the fixing plate 35 is essentially immobile relative to the
base 7 when the latter is placed on the bottom of the U-
shaped cavity. The fixing plate 35 further comprises two
threaded holes 37, one on either side of the central open-
ing 36. The positioning plate 15 comprises openings or
holes 38 located above and overlapping these threaded
holes 37 and having a larger diameter than the threaded
holes 37. Securing bolts 39 pass through openings 22 in
the base 7, through the larger openings or holes 38 and
are screwed into the threaded holes 37. When the bolts
39 are not screwed tight, relative movement between the
positioning plate 15 and the fixing plate 35 is allowed
within the boundaries defined by the diameter of the larg-
er openings or holes 38. This diameter is therefore con-
figured to allow sufficient freedom of movement in order
to enable setting of the panel’s angular position within a
practically applicable range. When the desired angle is
set, the securing bolts 39 are screwed tight, securing the
positioning plate 15 to the fixing plate 35 and thereby to
the base 7, thereby immobilizing the positioning plate 15
and the base 7 with respect to each other.

[0054] The fixing plate 35 and the bolts 39 represent
just one example of how the positioning plate 15 can be
secured relative to the base 7. The fixing plate 35 could
for example form an integral part of the base 7, or it could
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be omitted. In the latter case, the positioning plate 15 and
the base 7 could be secured together by bolts passing
through larger openings in the base 7 and screwed into
smaller threaded holes in the positioning plate.

[0055] In the embodiment shown, the clamping and
positioning device 1 further comprises two positioning
bolts 40 for adjusting the height of the base 7 and thereby
of the panel 2 with respect to the bottom of the U-shaped
cavity. As illustrated in Figure 9, the height H is adjusted
by rotating the bolts 40 which rest on the bottom of the
cavity, so that turning the bolts 40 in one or the other
direction lifts up or brings down the base 7 relative to the
bottom. The invention however also includes a device
with other types of height regulation means or without
any height regulation means.

[0056] AsseeninFigures3and4,thedeviceaccording
to the embodiment of the drawings comprises a pair of
holding elements 45 inserted into grooves 46, so that
when mounted inside these grooves they are fixed to the
base 7. The holding elements 45 represent preliminary
holding means for the panel 2 and are pushed against
the side of the panel, while the opposing side of the panel
rests against the back portion 8. With this, the elements
45 help to keep the panel 2 in place relative to the base
7 while the angular position of the panel is set. It is clear
that when the holding elements 45 are positioned inside
said grooves that they are adapted to the width 2W of
the panel 2, or in other words, that, according to this em-
bodiment, the distance between the holding elements 45
and the back portion 8 is equal, or substantially equal to
the width 2W of the panel 2. This is further shown in detail
in Figures 11 and 12, which shows a cross-section show-
ing these holding elements 45 and the grooves 46 in more
detail of two alternative embodiments. In the embodiment
of Figure 11 the width 2W of the panel 2 is larger than
the width 2W of the panel 2 in the embodiment of Figure
12. As further shown the embodiment of the holding el-
ements 45 in Figure 11 is different from that in Figure 12,
in such a way that the distance between the holding el-
ement 45 in Figure 11 and the back portion 8 is larger in
Figure 11 than in Figure 12. In this way a maximum of
elements of the system can be used independent of the
width 2W of the panel 2, and only the holding elements
45 need to be adapted to the width 2W of the panel. The
presence of such preliminary holding means is however
not a limitation of the scope of the present invention.
[0057] The invention is related also to a system for
mounting, positioning and clamping a plurality of panels
forming a barrier. The system comprises one or more U-
shaped profile beams 3 and a plurality of positioning and
clamping devices 1 according to any embodiment of the
invention. The system may further comprise additional
means for holding the panel in place during the angular
positioning of the panel, such as the retention band 32,
or for closing off the cavity of the profile beams, such as
the closing strips 30 and the sealing strip 31. The system
may further comprise any tools necessary for installing
the barrier.
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[0058] The invention is also related to a barrier obtain-
able by using a system according to the invention. This
may be a balustrade of a balcony formed by a plurality
of glass panels mounted side by side and without inter-
posed supports or posts, wherein each panel is mounted
in a U-shaped profile beam 3 and supported in the cavity
thereof by at least two positioning and clamping devices
1 in accordance with the invention.

[0059] The invention is also related to a method for
positioning and clamping one or more panels 2 in a U-
shaped profile beam 3. When the positioning and clamp-
ing device 1 of the drawings is used, the steps of the
method are illustrated in Figures 10a and 10b. The panel
is placed in the U-shaped cavity of the profile beam 3,
comprising at least two positioning devices 1 installed on
the bottom of the cavity. The panel 2 is placed so that its
underside 4 rests on the base 7 of the devices. In each
of the devices, the holding elements 45 are shifted
against the one side surface of the panel, while the other
side surface rests against the back portion 8. Then the
lateral support elements 9 are pushed against the side
surface of the panel and the wedge elements 10 are
pushed downward as far as possible, so that the panel
is supported on the one hand by the retention beam 32,
and on the other by the holding elements 9. The wedge
elements 10 are however not secured by the bolts 51 to
the support elements 9 at this moment, i.e. the devices
1 are not laterally blocked within the cavity. The position-
ing and clamping method is then performed. The steps
AtoD ofthe method are symbolized by four Allen wrench-
es depicted in Figures 10a and 10b. In step A, the angular
position of the panel is set, by rotating the pivot axle 19
of the setting plate 18. Then (step B) the height is set by
rotating the positioning bolts 40. Then (step C) the an-
gular position is fixed by securing the fixing bolts 39. Fi-
nally, in step D, the panel s laterally secured by screwing
tight the bolts 51, thereby securing the wedge elements
10 and clamping the panel between the sidewalls of the
cavity. After this, the closing strips 30 and the sealing
strip 31 can be mounted.

[0060] As stated above, the invention is not limited by
the combination of features defined by the embodiment
shown in the drawings. Although it is preferred to have
two lateral support elements 9 with the positioning plate
15 located between the two, a device according to the
invention may have just one lateral support element 9
and one positioning plate 15. Also, the device could com-
prise more than two positioning plates 15 located at dif-
ferent positions along the base 7 of the device. Instead
of the triangular-shaped support elements 9 and the
wedges 10, the lateral support and clamping of the panel
may be realized using other shapes of support and
clamping elements. The back portion 8 could be movable
and securable relative to the base 7 instead of being
fixed. According to still further alternative embodiments
of the lateral support elements are possible, for example
instead of and/or in addition to the back portion 8, the
holding elements 45 could for example comprise a U
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shaped cross section, in to which the underside 4 of the
panel 2 can be held, or in other words of which the width
3W of the U-shaped cavity of the profile beam 3 corre-
sponds to the width 2W, which could also be referred to
as the thickness, of the panel 2. Similar according to the
embodiments shown in the drawings, it is however ad-
vantageous when there is attached an element to the
base 7, which similar as the back portion 8 is configured
to assist with guiding the positioning and clamping device
1inside the U-shaped profile during a potential up- and/or
down movement during the height adjustment operation,
and/or which ensures that the positioning and clamping
device 1 doesn't tilt and/or pivot along the longitudinal
axis of the U-shaped profile during adjustment of the
height and/or the angle of the panel 2.

Claims

1. A device (1) for positioning and clamping a planar
panel (2) in a U-shaped profile beam (3) when the
profile beam is mounted with the open end of the U
shape oriented upwards, wherein the panel, when
placed in a vertical position, comprises a straight un-
derside (4) and two planar side surfaces (5,6), the
device comprising a cradle suitable for being placed
inside the U-shaped cavity of the profile beam, the
cradle comprising :

o abase (7) for receiving the underside (4) of the
panel (2),

o lateral support elements (8,9) on either side of
the base for supporting the two planar side sur-
faces (5,6) of the panel,

o one or more securing elements (10) for clamp-
ing the panel between the lateral support ele-
ments,

characterised in that the device further comprises :

- a planar positioning plate (15) inserted in an
opening (16) through the base (7), the position-
ing plate (15) comprising a circular opening (17),
- a planar setting plate (18) having a circular
shape that fits within the circular opening (17)
ofthe positioning plate (15), configured such that
the only possible movement of the setting plate
(18) relative to the opening (17) is a rotation
about its central axis, wherein the setting plate
is provided with an eccentrically placed pivot ax-
le (19) that is rotatable aboutits central axis with
respect to the base (7) of the cradle,

wherein the positioning plate (15) is wider than the
width of the base (7), so that the rotation of the pivot
axle (19) about its central axis actuates a relative
movement of the base (7) with respect to the posi-
tioning plate (15) when the latter is held in a station-
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ary position, thereby enabling to set the angular po-
sition of a panel (2) held by the device.

The device according to claim 1, wherein the lateral
support elements comprise a back portion (8) that is
fixed to or uniform with the base (7) of the cradle and
one or more supportelements (9) which are movable
so as to adapt the space between the back portion
(8) and the movable elements (9) to the width of a
panel (2), wherein the movable elements (9) have a
triangular cross section, and wherein the one or more
securing elements include one or more wedge-
shaped elements (10) configured to be inserted be-
tween the movable elements (9) and a side-wall of
the U-shaped cavity and secured to the movable el-
ements (9), to thereby clamp the panel (2) between
the back portion (8) and the movable elements (9).

The device according to claim 2, wherein the cradle
comprises two of said movable elements (9) and two
respective wedge-shaped securing elements (10),
and wherein the positioning plate (15) is located in
between said two movable elements (9).

The device according to claim 2 or 3, wherein the
base (7) is provided with one or more recesses (34),
one recess for each of said movable support ele-
ments (9), and wherein the movable support ele-
ments (9) are slidably inserted in said recesses so
that their position can be adapted to the width of the
panel (2).

The device according to any one of the preceding
claims, further comprising fixing elements (35,39) for
releasably securing the positioning plate (15) to the
base (7) of the cradle.

The device according to claim 5, wherein the fixing
elements include a fixing plate (35) located under-
neath the positioning plate (15), the fixing plate being
essentially immobile relative to the base (7) when
the cradle is placed in the U-shaped cavity, the fixing
plate (35) comprising :

- acentral opening (36) into which said pivotaxle
(19) is rotatably inserted,

- at least one threaded hole (37), adjacent to the
central opening (36),

wherein the positioning plate (15) comprises at least
one hole (38) above and overlapping the respective
atleast one threaded hole (37) and largerin diameter
than the latter, the larger hole (38) allowing the pas-
sage of a securing bolt (39) for fixing the positioning
plate (15) to the fixing plate (35) by screwing the
securing bolt (39) into the threaded hole (37).

The device according to any one of the preceding



10.

1.

12.

17

claims, wherein the device is further provided with
one ore more positioning bolts (40) for adjusting the
height of the cradle inside the U-shaped cavity.

The device according to any one of the preceding
claims, wherein the device further comprises one or
more preliminary holding elements (45) which are
inserted in grooves (46) provided in the upper sur-
face of the base (7), and whose position inside said
grooves is adapted to the width of the panel (2).

A system for positioning and clamping a plurality of
planar panels for forming a barrier, the system com-
prising one or more U-shaped profile beams (3) and
a plurality of devices (1) in accordance with any one
of claims 1 to 8.

A method for positioning and clamping a plurality of
planar panels (2) for forming a barrier, the method
comprising the steps of:

- mounting one or more U-shaped profile beams
(3) on a support surface, to thereby form a single
elongate U-shaped cavity,

- placing a plurality of devices (1) according to
any one of claims 1 to 7 in the U-shaped cavity
formed by the one or more profile beams, where-
in the positioning plates (15) of said devices are
held stationary between the upstanding walls of
the U-shaped cavity,

- placing a panel (2) in the U-shaped cavity,
wherein the panel is supported by the cradles
of at least two of said devices (1), while the lat-
eral support elements (8,9) are not securing the
panel, and wherein the panel is supported lat-
erally by a lateral panel support (32) placed
along an upper region of atleast one of the inner
walls of the U-shaped cavity,

- adjusting the angle of the panel (2) by rotating
the pivot axles (19) off the setting plates (18) of
the respective devices (1),

- when the angle of the panel is set, securing
the positioning plates (15) to the base (7) of the
respective devices (1),

- securing the movable support elements (9) to
thereby clamp the panel (2) in the U-shaped cav-

ity.

The method according to claim 10, wherein the de-
vices further comprise at least one positioning bolt
(40) for adjusting the height of the cradle inside the
U-shaped cavity, and wherein the height of the cra-
dles of the devices is set by turning these bolts (40),
after setting the angle of the panel (2) and before
securing the positioning plates (15) to the base (7)
of the devices (1).

A barrier (50) comprising :

10

15

20

25

30

35

40

45

50

55

10

EP 4 008 850 A1

13.

14.

18

- one or more U-shaped profile beams (3)
mounted on a surface and forming an elongate
U-shaped cavity,

- a plurality of panels (2) mounted side by side
in said cavity,

wherein each panel is supported by at least two de-
vices (1)accordingto any one of claims 1 to 8, mount-
ed in the cavity.

The barrier according to claim 12, wherein said bar-
rier is a balustrade of a balcony.

The barrier according to claim 12 or 13, wherein the
panels (2) are glass panels.
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