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(54) Glazing panel and assembly of a multitude of such glazing panels

(57) Glazing panel (2) comprising at least two parallel
outer glazing panes (5,6) spaced apart from one another
by means of a spacer frame structure (7), one glazing
pane surface (25,26) of each outer glazing pane (5,6)
being a bonded glazing pane surface (25,26) which is
bonded to a lateral side (29) of the spacer frame structure

(7), which is provided with a protrusion (30) for supporting
the corresponding bonded glazing pane surface (25,26),
a slot (31) being left adjacent to the protrusion (30) be-
tween the concerned lateral side (29) of the spacer frame
structure (7) and the concerned bonded glazing pane
surface (25,26), the slot (31) being at least partly filled
with an adhesive material (34).
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Description

[0001] The present invention relates to a glazing panel.
[0002] In particular, the present invention relates to a
glazing panel comprising at least two parallel outer glaz-
ing panes spaced apart from one another by means of a
spacer frame structure and wherein one glazing pane
surface of each outer glazing pane is a bonded glazing
pane surface which is bonded to a lateral side of the
spacer frame structure.
[0003] According to the state of the art, all kinds of such
glazing panels exist, often described as insulating glazing
or double glazing, which glazing panels are usually
mounted in a window frame for realizing a window.
[0004] Typically, the window frame supports and bears
the glazing panel and is providing the structural strength
needed in order to restrict deformations of the window
and to withstand loads exerted on the window, such as
wind loads, loads exerted during opening and closing or
wrong manipulation of the window by a person and so on.
[0005] The glazing panel or insulating glazing is con-
sidered as being a transparent plate which just completes
the window and which is not fulfilling any structural func-
tion such as a bearing, a supporting or a load taking func-
tion.
[0006] An important drawback of the existing windows
is that the window frame is forming a non-transparent
part of the window with relatively important dimensions
compared to the total window surface, so that incident
light is partly obstructed.
[0007] In windows with a hinged window frame which
can be opened and closed the part of the window that is
transparent is even still smaller.
[0008] In other words, the transparency ratio of the ex-
isting windows is rather small.
[0009] As a consequence, the existing windows are
also rather inefficient thermal insulators, since the win-
dow frame is usually a rather weak thermal insulator, at
least compared to the double glazing panels.
[0010] Also the fact that less sun light can penetrate
through the known types of windows due to the presence
of the window frame, than would be the case with a win-
dow consisting essentially only of a double glazing panel,
implies that available solar energy is not used for heating.
[0011] Another drawback of the existing windows is
their visual aspect, which is often non-esthetic.
[0012] For example, in cases where fixed windows are
mixed with windows having sash frames that can be
opened, there is usually a clear visual difference.
[0013] In some cases, glazing panels are also used to
construct a so-called curtain wall, which have a higher
transparency ratio than the traditional windows.
[0014] Nevertheless, also in these applications the
loads exerted on the glazing panels are accommodated
by a supporting structure, which inevitably obstructs light
from penetrating the building and which is often again
visually non-esthetic.
[0015] It is therefore an objective of this invention to

overcome one or more of the above-mentioned draw-
backs or possibly other non-mentioned drawbacks of the
known glazing panels and windows.
[0016] In particular, it is an objective of the present in-
vention to provide a glazing panel with a very high struc-
tural strength which is able to withstand loads similar to
the loads usually applied on a known window, without
the need of an outer window frame or supporting struc-
ture.
[0017] It is still another objective of the present inven-
tion to keep the non-transparent parts of such a glazing
panel as small as possible in order to avoid obstruction
of light penetration.
[0018] To this end, the present invention relates to a
glazing panel comprising at least two parallel outer glaz-
ing panes spaced apart from one another by means of a
spacer frame structure, one glazing pane surface of each
outer glazing pane being a bonded glazing pane surface
which is bonded to  a lateral side of the spacer frame
structure, wherein said lateral sides of the spacer frame
structure are provided with a protrusion which supports
the corresponding bonded glazing pane surface, a slot
being left adjacent to the protrusion between the con-
cerned lateral side of the spacer frame structure and the
concerned bonded glazing pane surface, the slot being
at least partly filled with an adhesive material.
[0019] A big advantage of such a glazing panel accord-
ing to the invention is that its spacer frame structure has
an adapted shape which enables the realization of a glaz-
ing panel which is extremely strong and which can be
used as a structural building component rather than as
a decorative element without any load bearing function.
[0020] Indeed, finite element calculations demonstrat-
ed that it is possible to develop such a glazing panel
according to the invention with extraordinary structural
strength, if, on the one hand, the spacer frame structure
provides in a sufficient rigid support in order to withstand
the loads, and if, on the other hand, small deformations
of the outer glazing panes are not too much prevented
by the spacer frame structure and the bond between the
spacer frame structure and the outer glazing panes, so
that stresses in the assembly are kept at a sufficiently
low level.
[0021] The protrusions at both lateral sides of the spac-
er frame structure provide in the necessary support for
the outer glazing panes, while at the same time a limited
deformation of the outer glazing panes or a pivoting
movement around  the concerned protrusion is still pos-
sible in the space available in the adjacent slots, at least
if an adhesive material is applied, which is not too stiff
and therefore suitable for this purpose.
[0022] In that way, it is possible to realize a glazing
panel in which the stiffness and the structural strength of
both outer glazing panes as well as of the spacer frame
structure and the binding adhesive, work together and
add to the total strength of the glazing panel, so to form
an exceptionally strong glazing panel suitable for build-
ing.
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[0023] In the traditional known glazing panels this is
not the case, since in those glazing panels the glazing
panes are kept together by means of a thin wall tubular
spacer frame made of metal or a synthetic material in
which a desiccant is provided, while the space between
the glazing panes at their outer border is sealed by means
of a soft component such as polyurethane, silicon or
polysulfide or the like.
[0024] The joining of the known glazing panes is ther-
mally insulating and damp tight, but the glazing panes at
both sides of the spacer frame have a rather independent
behavior from a mechanical or dynamical point of view.
[0025] Actually, glass has a very high strength and stiff-
ness, these interesting physical characteristics being
completely neglected for load bearing functions in the
present known glazing panels.
[0026] A glazing panel according to the invention can
be mounted without using any additional outer window
frame or other supporting structure and has therefore a
lot of advantages such as maximal transparency and as
a consequence maximal sun light penetration, a very high
thermal insulation, visual uniformity between fixed glaz-
ing panels and panels that can be opened and closed,
as well as visual uniformity between glazing panels used
at varying positions in a building, as for example in a front
side, a roof or an inside wall and so on.
[0027] A preferred embodiment of a glazing panel ac-
cording to the invention is a self-supporting glazing panel,
having sufficient structural strength for bearing at least
the weight of the glazing panes of the glazing panel as
well as for supporting a wind load of 1600 Pa applied
perpendicular to a surface of one of the outer glazing
panes, without the need of an outer supporting sash
frame for supporting the glazing panel.
[0028] As is known in the domain of building, a glazing
panel or window that withstands a wind load of about
1600 Pa is suitable for being applied in normal situations
on buildings which are subjected to normal wind loads,
such as glazing panels for buildings in cities at a height
below certain heights.
[0029] Additionally, in a still more preferred embodi-
ment of a glazing panel according to the invention, the
spacer frame structure has an outer border which fits
within the outer  border of the outer glazing pane with the
largest dimensions.
[0030] Such an embodiment of a glazing panel accord-
ing to the invention provides maximum transparency and
is actually a real structural glazing panel that does not
need any outer structural or load bearing support.
[0031] The present invention also relates to an assem-
bly of a multitude of glazing panels according to the in-
vention wherein adjacent glazing panels are connected
to one another by connecting spacer structure frames of
adjacent glazing panels, in order to form an assembly
which behaves as a single, self-supporting structural
glazing panel and this without the need of enclosing the
outer borders of the glazing panels in an additional outer
supporting frame.

[0032] Such an assembly according to the invention is
very suitable for realizing curtain walls or other building
structures in a very simple way, the glazing panels being
capable of withstanding the loads without the need of
other load bearing elements or with just a minimal amount
or very light outer frame structures, such as profiles or
joint structures for making the assembly wind and rain
tight etc...
[0033] The invention provides therefore also in a com-
plete new way of building with glazing panels, wherein
the strength of the glass is used to a maximum.
[0034] With the intention of better showing the charac-
teristics of the invention, hereafter, as example without
any limitative  character, some preferred embodiments
are described of a glazing panel and an assembly of glaz-
ing panels in accordance with the invention, with refer-
ence to the accompanying drawings, wherein:

figures 1 and 2 represent a front view on two different
assemblies of glazing panels in accordance with the
present invention;
figure 3 represents on a larger scale a cross-section-
al view, indicated by III-III in figure 1, through a border
of a first embodiment of a glazing panel according
to the invention,;
figure 4 represents in a way similar to figure 3 a cross-
sectional view through the border of another embod-
iment of a glazing panel in accordance with the
present invention;
figure 5 is a cross-sectional view on a spacer frame
structure of still another preferred embodiment of a
glazing panel in accordance with the present inven-
tion;
figures 6 and 7 represent cross-sectional views sim-
ilar to figure 3, through a glazing panel wherein the
spacer frame structure of figure 5 is applied, in full
line when the glazing panel is not subjected to ex-
ternal load, and in dash line after deformation of the
glazing panel under a certain load;
figures 8 and 9, are similar views as figures 5 and 6
for still another embodiment of a spacer frame struc-
ture and the corresponding glazing panel in accord-
ance with the invention respectively;
figure 10 is another alternative for the spacer frame
structure represented in figure 5;
figures 11 and 12 are views similar to figure 6 of a
cross-section through still two other embodiments of
a glazing panel in accordance with the invention;
figure 13 is a perspective view of the embodiment of
a spacer frame structure represented in figure 5, in
a disassembled status; and,
figure 14 is a perspective view of a glazing panel
according to the invention represented in figures 6
and 7, which is partly assembled and which compris-
es the spacer frame structure of figure 13.

[0035] The assembly 1 of glazing panels according to
the invention represented in figure 1 comprises four glaz-
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ing panels 2 according to the invention and is an appli-
cation wherein the glazing panels 2 are used for realizing
a window in an opening 3 of a building 4.
[0036] As is clearly illustrated in figures 3 and 4 for
example, such a glazing panel 2 according to the inven-
tion comprises two parallel outer glazing panes 5 and 6
spaced apart from one another by means of a spacer
frame structure 7.
[0037] Possibly, a glazing panel 2 in accordance with
the invention has additionally intermediate glazing panes
8 or intermediate transparent panes made of a synthetic
material.
[0038] In the window application of figure 1, three glaz-
ing panels, i.e. glazing panels 9, 10 and 11, are fixed
glazing  panels, while the remaining glazing panel 12 is
a glazing panel that can be opened and closed.
[0039] Glazing panel 12 is therefore hinge mounted by
means of hinges 13 on the adjacent fixed glazing panel
10, while it is supported in the closed status against lock-
ing points 14 at a border 15 of the other adjacent glazing
panel 11.
[0040] Other hardware provided at the hinged glazing
panel 12 consists in a window handle 16.
[0041] Neighbouring fixed glazing panels 9 and 10 are
interconnected at discrete positions which are distant
from one another by means of coupling elements 17,
which are directly attached to the spacer frame structures
7 of the concerned glazing panels 9 and 10.
[0042] The complete assembly 1 of glazing panels 2
is in this case surrounded by a framework 18, which is
mounted in the opening 3 between the assembly 1 of
glazing panels 2 and the building 4, each of the glazing
panels 9, 10 and 11 being connected to this framework
18 by means of similar coupling elements 19 at discrete
positions which are distant from one another.
[0043] The framework 18 itself is fixed in the building
structure 4 by means of anchors 20, such as concrete
anchors 20 or the like.
[0044] The framework 18 is however nothing like a win-
dow frame known according to the state of the art for
supporting and bearing a known glazing pane.
[0045] Indeed, the mutual interconnection between the
glazing panels 9 and 10 as well as the interconnection
of the glazing panels 9, 10 and 11 with the framework 18
is exclusively realised by the coupling elements 17 and
19, which act directly on the spacer frame structure 7 of
the glazing panels 2.
[0046] Similarly, the hardware consisting of hinges 13,
locking points 14 and the window handle 16 are also di-
rectly and exclusively mounted on the concerned spacer
frame structures 7 for supporting and bearing the hinged
glazing panel 12 in the neighbouring glazing panels 10
and 11 of the assembly 1.
[0047] According to the invention, the spacer frame
structure 7 and the bond of this spacer frame structure
7 with the outer glazing panes 5 and 6 and possible in-
termediate panes 8 is designed in such a way that the
glazing panels 2 have enough structural strength in order

to withstand the loads, such as the load due to the weight
of the glazing panes 5 and 6, wind load, loads of neigh-
bouring panels and so on, without the need of enclosing
the outer glazing panes 5 and 6 between two profiled
parts of a window frame, as is the case with the known
window designs.
[0048] The framework 18 can therefore be a very light-
weight frame which has no particular structural strength
and must be  considered in this case as a simple aid for
installing the assembly 1 of glazing panes 2 into the open-
ing 3 in the building 4, which opening 3 can for example
be an opening 3 of an unfinished building 4 having edges
with a lot of irregularities.
[0049] The glazing panels 9 and 12 in accordance with
the invention are essentially only bearing their own
weight and loads on their own surface and are for this
reason indicated as being self-supporting glazing panels
9 and 12.
[0050] On the contrary, glazing panel 10 is bearing at
one edge 21 adjacent glazing panel 12 by means of hing-
es 13 and will be indicated as being a load bearing glazing
panel 12, whereas glazing panel 11 is only partly bearing
load from the neighbouring hinged glazing panel 12 and
is therefore indicated as being a semi-load bearing glaz-
ing panel 11.
[0051] Figure 2 illustrates another assembly 1 of glaz-
ing panels 2 according to the invention, this time in a
vertical curtain wall 22 application, wherein no framework
18 is used at all, adjacent glazing panels 2 being inter-
connected at their vertical edges 23 by means of elon-
gated coupling elements 24 which act again directly on
the corresponding spacer frame structures 7 of the con-
cerned glazing panels 22.
[0052] As in the preceding example, the glazing panels
22 have according to the invention again a sufficient in-
trinsic structural strength and load bearing capacity to
withstand the loads on the curtain wall 22.
[0053] In general, it is interesting when in assembly 1
according to the invention glazing panels 2 of the assem-
bly 1 are mutually coupled or that glazing panels 2 of the
assembly 2 are coupled to a framework 18, a building
structure 4 or the like by means of one more coupling
elements 17, 19 or 24, which are attached directly onto
the spacer frame structure 7 of the concerned glazing
panels 2 and which prevent a movement of the glazing
panel 2 in a direction AA’ perpendicular to the glazing
panes 5 or 6, while allowing small movements in other
directions in order to accommodate dilatation of the glaz-
ing panels 2 due to temperature change.
[0054] Figure 3 is a cross-sectional view through a first
embodiment of a glazing panel 2 according to invention,
which has all the basic characteristics necessary in order
to obtain the aforementioned structural strength of the
glazing panel 2.
[0055] Each outer glazing pane 5 and 6 has two glazing
pane surfaces 25 and 26.
[0056] On the one hand, a pair of outside glazing pane
surfaces 25 of the glazing panes 5 or 6 forms essentially
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the outside of the glazing panel 2, the outer glazing pane
surfaces 25 being in contact with the outer environment.
[0057] On the other hand, a pair of inside glazing pane
surfaces 26 of the glazing panes 5 and 6 forms essentially
the inside of the glazing panel 2.
[0058] These inside glazing pane surfaces 26 together
with an inward directed side 27 of the spacer frame struc-
ture 7 delimit at least one inner cavity 28, this cavity 28
being of course very important for the thermal insulation
characteristics of the glazing panel 2.
[0059] In the embodiment represented in figure 3, the
inside glazing pane surfaces 26 are bonded glazing pane
surfaces 26, since they are each bonded to one of the
lateral sides 29 of the spacer frame structure 7.
[0060] According to the present invention, said lateral
sides 29 of the spacer frame structure 7 are furthermore
provided with a protrusion 30, which supports the corre-
sponding bonded glazing pane surface 29.
[0061] Additionally, adjacent to each protrusion 30 a
slot 31 is left between the concerned lateral side 29 of
the spacer frame structure 7 and the concerned bonded
glazing pane surface 26.
[0062] Each slot 31 extends in this case from the cor-
responding protrusion 29 to an outer border 32 of the
adjacent bonded glazing pane surface 26, as well as to
an outer border 33 of the adjacent lateral side 29 of the
spacer frame structure 7.
[0063] Actually, the spacer frame structure 7 has an
outer border 33 surrounding the glazing panel 2 and
which fits within the outer border 32 of both outer glazing
panes 5 and 6.
[0064] In the embodiment represented in figure 3, the
slots 31 are completely filled with an adhesive material
34.
[0065] However, embodiments of glazing panels 2
wherein the slots 31 are only partly filled with an adhesive
material 34 are not excluded from the invention.
[0066] The bonded glazing pane surfaces 26 are bond-
ed to the corresponding lateral side 29 of the spacer
frame structure 7 in a region in the vicinity of their cir-
cumference or outer border 32.
[0067] In the case of figure 3 the bonded glazing pane
surfaces 26 are supported on a corresponding protrusion
30 of the spacer frame structure 7 at an inward area of
said region, which inward area is at some distance from
the adjacent outer border 32 of the concerned bonded
glazing pane surface 26.
[0068] The spacer frame structure 7 is in this embod-
iment also composed of a single spacer frame 35 and
can be fabricated of a metal such as aluminum, steel or
whatever other metal.
[0069] As an alternative it is also possible and even
preferable that spacer frames 35 of a glazing panel 2 in
accordance with the invention are fabricated from glass-
fiber reinforced polyester or glass-fiber reinforced poly-
urethane.
[0070] The protrusions 30 extend somewhat inwardly
in the direction of the cavity 28, so that an inward groove

36 is formed at the inward side 27 of the spacer frame 35.
[0071] The spacer frame structure 7 or, what is the
same in this case, the spacer frame 35 is provided with
attachment means 37 which consists in a longitudinal
outward groove 37 provided in its outer circumference 38.
[0072] This outward groove 37 has at both lateral sides
29 a longitudinal hook-shaped edge 39, each hook-
shaped edge having an inward extending hook 40 which
is directed towards the hook 40 of the other hook-shaped
edge 39 at the opposite lateral side 29 of the groove 37.
[0073] The attachment means or groove 37 is intended
for coupling or attaching elements directly to the spacer
frame structure 7, such as the coupling elements 17, 19
and 24, represented in figures 1 and 2, for interconnecting
glazing panels 2 or for connecting a glazing panel 2 to a
framework 18 or to another outer structure.
[0074] Also hardware, such as hinges 13, locking
points 14 or window handles 16 and so on can be con-
nected directly to the spacer frame structure 7 by using
the coupling means 37.
[0075] The inward side 27 of the spacer frame 35 ad-
jacent to the cavity 28 in the glazing panel 2 is covered
by a vapor-tight foil 41 which extends between the outer
glazing panes  5 and 6 for forming a hermetic layer 41
between those outer glazing panes 5 and 6.
[0076] Preferably and as is the case in embodiment of
figure 3, this vapor-tight foil 41 is also extending between
each outer glazing pane 5 and 6 and the corresponding
protrusion 30 at each of the lateral sides 29 of the spacer
frame structure 7.
[0077] The vapor-tight foil 41 can be a metal foil 41
made of stainless steel or aluminum.
[0078] As an alternative, the vapor-tight foil 41 can for
example also be an aluminum metalized multi-polymeric
layer foil 41, such as an aluminum metalized polyethyl-
ene terephthalate foil (PET-foil) or an aluminum metal-
ized ethylene vinyl alcohol foil (EVOH-foil), while the use
of still other materials for realizing a hermetic cover 41
are not excluded from the present invention.
[0079] The adhesive material 34 in the slots 31 forms
an adhesive binding layer and preferably consists of a
semi-stiff material with a shear strength of between 2 and
9 N/mm2 and a hardness of between 65 and 90 shore A.
[0080] It is also possible according to the invention to
provide the same or another adhesive material between
an outer glazing pane 5 or 6 and a protrusion 30 of the
spacer frame structure 7, for example on top of the vapor-
tight foil 41, at both sides of the vapor-tight foil 41 or an
adhesive material by which the protrusion 30 is bonded
directly to  the outer glazing pane 5 or 6 if no vapor-tight
foil 41 is applied at that position.
[0081] In the embodiment represented in figure 3, the
protrusions 30 have a certain height H compared to an
adjacent part on the concerned lateral side 29 of the spac-
er frame structure 7 and the slots 31 have a width W
which corresponds to the height H of the concerned pro-
trusion 30, at least with exception of a very small differ-
ence due to the presence of the vapor-tight foil 41 and a
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possible very thin adhesive layer between the protrusions
29 and the outer glazing panes 5 and 6.
[0082] It is however not excluded according to the in-
vention to design a glazing panel 2 wherein the slots 31
have a completely different cross-sectional shape and
possibly less regular shape.
[0083] In any case, it is interesting according to the
invention that the protrusions 30 on the lateral sides 29
of the spacer frame structure 7 are a kind of laterally
outwards directed pivoting surfaces around which the
outer glazing panes 5 or 6 can rotate during small defor-
mations, while the slots 31 are such that the outer border
32 of the glazing pane 5 or 6 are always kept at a certain
distance from the corresponding lateral side 29 so to limit
stress in the glazing panel 2 under load.
[0084] In that way a glazing panel 2 in accordance with
the present invention can have a very high structural
strength. Although this is not required according to the
invention, a glazing panel 2 in accordance with the in-
vention will be typical a rectangular self-supporting glaz-
ing panel 2 having a length L of for example typically 2,5
m and a width B of for example typically 1,2 m, while
other dimensions and shapes are not excluded.
[0085] According to a preferred embodiment of a glaz-
ing panel 2 in accordance with the present invention the
glazing panel 2 has a load bearing capacity which is such
that the maximum deformation of the glazing panel 2 un-
der a wind load of 1600 Pa applied in a direction AA’
perpendicular to the outer glazing pane surfaces 25 or
26 is less than 1/200, preferable less than 1/300 and still
more preferable less than 1/500 of its length L when the
glazing panel 2 is clamped at one side along its width B.
[0086] In order to avoid condensation in the cavity 28
between the outer glazing panes 5 and 6, a desiccant 42
is preferably provided within the inward groove 36.
[0087] Figure 4 represents still another embodiment of
a glazing panel 2 in accordance with the present inven-
tion, wherein this time the spacer frame structure 7 is an
assembly of two spacer frames 35, an intermediate pane
8 being provided between the pair of neighboring spacer
frames 35, which intermediate pane 8 is bonded to the
corresponding lateral sides 29 of these spacer frames
35 by means of an adhesive material 34.
[0088] The other lateral sides 29 of the spacer frames
are bonded to the concerned outer glazing pane 5 or 6,
again by means of an adhesive material 34.
[0089] The glazing pane 2 of this embodiment com-
prises two cavities 28, respectively a cavity 28 between
the intermediate pane 8 and the first outer glazing pane
5 and a cavity between the intermediate pane 8 and the
other outer glazing pane 6.
[0090] The spacer frame structure 7 comprises tubular
parts formed by the tubular shaped spacer frames 35.
[0091] Furthermore, each spacer frame 35 of the spac-
er frame structure 7 has mainly the same outer shape as
the spacer frame 35 represented in figure 3, with at both
lateral sides 29 a protrusion 30 and adjacent slot 31 and
with an inward groove 36 at the inward directed side 27

which is covered by a vapor-tight foil 41 provided between
the intermediate pane 8 and the concerned outer glazing
pane 5 or 6 and with a desiccant 42 applied in the groove
36.
[0092] Another difference with the preceding embodi-
ment of a glazing panel 2 in accordance with the invention
is that the attachment means 37 of the spacer frame
structure 7 has the same shape of an outer groove 37
as in the preceding case, but the groove 37 is this time
formed by the combination of two hook shaped edges 39
with hook 40 provided each provided at one of the lateral
sides of the spacer frame structure 7 on the concerned
spacer frame 35.  Still another difference is that the at-
tachment means 37 formed by the hook shaped edges
39 extend with their height D above the outer borders 32
of the adjacent bonded glazing pane surfaces 26, while
the main body of the spacer frame structure 7 still fits
within the outer border 32 of both outer glazing panes 5
and 6.
[0093] In the embodiment of a glazing panel 2 in ac-
cordance to the invention represented in figure 4 there
is just one intermediate pane 8.
[0094] Nevertheless, according to the invention it em-
bodiments with multiple intermediate panes in an assem-
bly of multiple spacer frames 35 wherein each interme-
diate pane 8 is provided between each pair of neighboring
spacer frames 35, are not excluded from the invention.
[0095] Figures 6 to 7 illustrate another preferred em-
bodiment of a glazing panel 2 wherein another spacer
frame structure 7, illustrated in figure 5, is used.
[0096] This embodiment of a glazing panel 2 in accord-
ance with the invention has a spacer frame structure 7
which does not comprise tubular parts and is essentially
formed by thin wall plate like parts 43, so that the spacer
frame structure 7 is a rather slim structure.
[0097] Apart from being thin wall plated the spacer
frame structure 7 has a shape which is mainly the same
as in the preceding cases, since it is again provided at
both lateral sides 29 with a protrusion 30 having a height
H with  respect to the remaining part of the lateral sides
29 for supporting outer glazing panes 5 and 6.
[0098] The spacer frame structure 7 has an essentially
U-shaped cross-section formed by a bottom 44 and two
upright flanks 45, each flank 45 having an outward side
29 which is a lateral side 29 of the spacer frame structure
7 and an inward side provided with a hook 40 for forming
a hook shaped edge 39, intended for being attachment
means 37 shaped as a groove 37 as in the preceding
cases.
[0099] The protrusions 30 on the outward lateral side
29 extend somewhat sideward with respect to the side
of the spacer frame structure 27 which is formed by the
bottom 44 and which side 27 is intended to be directed
inwards towards a cavity 28 in a glazing panel 2.
[0100] In that way, again a groove 36 at the inward
directed side 27 is formed.
[0101] A difference with the preceding cases is that the
spacer frame structure comprises an intermediate part
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44 formed in this case by the bottom 44 and by which
the lateral sides 29 of the spacer frame structure are con-
nected to one another.
[0102] This intermediate structure 44 is provided with
a crumple zone 46 for a lateral movement of the lateral
sides 29 of the spacer frame structure 7 towards one
another or away from one another.
[0103] The crumple zone 46 consists of parts 46 of the
intermediate structure or bottom 44 which are oriented
under a certain angle E with respect to the lateral direction
AA’ perpendicular to the lateral sides 29 or outer glazing
panes 5 and 6.
[0104] Another characteristic of the crumple zone 46
in the case represented in the figures 5 to 7, is that a
central part 47 of the bottom 44 of the spacer frame struc-
ture 7 is somewhat offset with respect to the outer parts
48 near the flanks 45 of the spacer frame structure 7 in
a direction towards the hooks 40.
[0105] The central offset part 47 provides at the inward
directed side 27 of the spacer frame structure 7 a recess
or groove which can serve as a support for an interme-
diate panel 8.
[0106] In general terms, the crumple zone 46 is a zone
of the spacer frame structure 7 which facilitates some-
what a deformation of the spacer frame structure 7 by
having some weaker parts compared to a full straight
shape, mainly for allowing a movement of the outer glaz-
ing panes 5 and 6 towards one another or away from one
another in the direction AA’, as is demonstrated by the
dash line in figure 6, but also for allowing a deformation
corresponding with a certain bending of the outer glazing
panes 5 and 6, as is demonstrated in dash line in figure 7.
[0107] As in the preceding embodiments of a glazing
panel 2 according to the invention, the slots 31 provided
adjacent  to the protrusions 30 between the outer glazing
panes 5 and 6 and the corresponding lateral side 29 of
the spacer frame structure 7, provide the necessary
space for allowing such a bending movement of the outer
glazing panes 5 and 6.
[0108] Figures 8 and 9 illustrate another spacer frame
structure 7 and glazing panel 2 equipped with such a
spacer frame structure according to the invention, which
has outer flanks 45 completely similar to the flanks 45 of
the preceding embodiment illustrated in the figures 5 to 7.
[0109] The difference with the preceding embodiments
however is contained in the intermediate part 44 which
has this time a buckling shape, the bottom 44 having two
parts 49 which are inclined under an angle E with respect
to the lateral sides 29 towards the center 47 of the bottom,
so to form the crumple zone 46 of the spacer frame struc-
ture 7.
[0110] The buckling shape 47 provides the required
flexibility for allowing a movement in the lateral direction
AA’, as is illustrate in dash line in figure 9.
[0111] Figure 10 represents an alternative for the spac-
er frame structure 7 of figure 5, wherein in between the
outer flanks 45 an additional intermediate flank 50 is pro-
vided forming an additional hook shaped edge 39 which

serves as a part of attachment means 37 with an adapted
shape for coupling elements 17, 19 or 24 or hardware
like hinges 13, locking points 14 window handles 16 and
so on.
[0112] In the preceding cases the glazing panel 2 had
always a symmetric shape with respect to a central plane
parallel to  the outer glazing panes 5 and 6, which is not
the case any more in with a spacer structure 7 according
to figure 10.
[0113] The spacer frame structure 7 of figure 10 is
made of glass-fiber reinforced polyester or glass-fiber
reinforced polyurethane, the reinforcement 51 being in-
dicated in the figure with a dash line.
[0114] It is clear that all kinds of spacer frame struc-
tures 7 with other dimensions and other shapes are not
excluded from the invention.
[0115] Figures 11 and 12 illustrate still other glazing
panels 2 wherein the outer glazing panes 5 and 6 have
different sizes, outer glazing pane 6 being somewhat
smaller than outer glazing pane 5 and their outer borders
32 being somewhat offset with respect to one another.
[0116] An intermediate pane 8 has the same size as
the smallest out glazing pane 6 and the different panes
5, 6 and 8 are spaced from one another by means of a
traditional spacer 52 known according to the state of the
art.
[0117] Additionally, also a spacer frame structure 7
keeps the outer glazing panes 5 and 6 at a certain dis-
tance from one another and provides also the required
structural strength to the glazing panel 2 as in the pre-
ceding cases.
[0118] The spacer frame structure 7 in these figures
has a specially adapted shape with a cross-section hav-
ing an essentially Z-shaped form, the outer flank 45 ad-
jacent to  the biggest outer glazing pane 5 extending in
the outward direction with respect to the bottom 44 of the
spacer frame structure 7, while the outer flank 45 ad-
jactent to the smallest outer glazing pane 6 extends in-
wards with respect to the bottom 44.
[0119] The outer flanks 45 have again the same char-
acteristics, i.e. a protrusion 30 at the lateral sides 29 of
the spacer frame structure 7 a slot 31 being left between
the concerned lateral side 29 and the corresponding out-
er glazing pane 5 or 6.
[0120] Another difference however with the preceding
embodiments of glazing panel 2 in accordance with the
invention is that one of the bonded glazing pane surfaces,
i.e. glazing pane surface 26 by which the biggest outer
glazing pane 5 is bonded to the spacer frame structure
7, is an inside glazing pane surface 26 adjacent to a cavity
28 of the glazing panel 2, while the other bonded glazing
pane surfaces, i.e. glazing pane surface 25 by which the
smallest outer glazing pane 6 is bonded to the spacer
frame structure 7, is an outside glazing pane surface 25.
[0121] The bonded glazing pane surfaces 25 and 16
are both again as in the preceding embodiments bonded
to the corresponding lateral side 29 of the spacer frame
structure 7 in a region in the vicinity of their circumference
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or outer border 32.
[0122] The bonded glazing pane surface 25 of the
smallest outer glazing pane 6 is however supported on
a protrusion 30 of the spacer frame structure 7 at an
outward area 53 of said  region, which outward area ex-
tends unto the outer border 32 of the concerned bonded
glazing pane surface 25.
[0123] The intermediate part 44 of the spacer frame
structure illustrated in figure 11 is completely flat and is
directed perpendicularly to the outer glazing panes 5 and
6 providing a rather rigid structure in the lateral direction
AA’.
[0124] The intermediate part 44 is made of a thin wall
plate so that a bending deformation is not restricted too
much and stresses due to such a deformation are kept
within acceptable limits.
[0125] An adhesive material 34 is applied in the slots
31 and is also flexible enough to allow the aforemen-
tioned bending deformation of the adjacent outer glazing
pane 5 or 6 as is demonstrated in the dash line in the
figure 11.
[0126] The embodiment of a glazing panel 2 according
to the invention represented in figure 12 is quite similar,
but has all kinds of hook shaped edges 39 formed by
outer flanks 45 and intermediate flank 50, a crumple zone
46 being also provided in the form of a central part 47 of
the bottom 44 which is offset with respect to the outer
parts for the bottom.
[0127] Apart from a similar flexibility for bending defor-
mations as in the case of figure 11, the spacer frame
structure 7 in the glazing panel 2 of figure 12 has also a
rather limited rigidity against forces applied in the lateral
direction, so that also a lateral flexibility is present in  this
embodiment of figure 12, allowing small lateral move-
ments of the outer glazing panes 5 and 6 towards one
another or away from one another, as is illustrated in
figure 12 by means of dash lines.
[0128] As in the preceding embodiments the spacer
frame structure 7 has in the examples of figures 11 and
12 an outer border 33 which fits within the outer border
32 of the outer glazing pane 5 with the largest dimen-
sions.
[0129] Figures 13 and 14 illustrate in perspective view
how a spacer frame structure 7 as well as a glazing panel
2 according to the invention are assembled.
[0130] In order to realize a rectangular glazing panel
2, the structural spacer frame 7 consists of rectilinear
parts 54 which are connected to one another in corners
by means of inserts 55 which are slid in the groove 37
forming the attachment means 37 and which are further
bonded by means of an adhesive material 34 to the rec-
tilinear parts 54.
[0131] The present invention is by no means limited to
glazing panels 2 or assemblies 1 of such glazing panels
2 according to the invention described as examples and
illustrated in the drawings, but such glazing panels 2 or
assemblies 1 of such glazing panels 2 according to the
invention can be realised in all kinds of variants, without

departing from the scope of the invention.

Claims

1. Glazing panel (2) comprising at least two parallel out-
er glazing panes (5,6) spaced apart from one another
by means of a spacer frame structure (7), one glazing
pane surface (25,26) of each outer glazing pane be-
ing a bonded glazing pane surface (25,26) which is
bonded to a lateral side (29) of the spacer frame
structure (7), characterized in that said lateral sides
(29) of the spacer frame structure (7) are provided
with a protrusion (30) which supports the corre-
sponding bonded glazing pane surface (25,26), a
slot (31) being left adjacent to the protrusion (30)
between the concerned lateral side (29) of the spacer
frame structure (7) and the concerned bonded glaz-
ing pane surface (25,26), the slot (31) being at least
partly filled with an adhesive material (34).

2. Glazing panel (2) according to claim 1, character-
ized in that at least one of the slots (31) is extending
from the protrusion (30) to an outer border (32) of
the adjacent bonded glazing pane surface (25,26)
or of the adjacent lateral side (33) of the spacer frame
structure (7).

3. Glazing panel (2) according to any of the preceding
claims, characterized in that it is a self-supporting
glazing panel (2), having sufficient structural
strength for bearing at least the weight of the glazing
panes (5,6,8) of the glazing panel (2) as well as for
supporting a wind load of 1600 Pa applied in a di-
rection (AA’) perpendicular to a surface (25,26) of
one of the outer glazing panes (5,6), without the need
of an outer supporting sash frame for supporting the
glazing panel (2).

4. Glazing panel (2) according to any of the preceding
claims, characterized in that both bonded glazing
pane surfaces (25,26) are inside glazing pane sur-
faces (26) adjacent to a cavity (28) of the glazing
panel (2).

5. Glazing panel (2) according to any of the preceding
claims, characterized in that one of the bonded
glazing pane surfaces (25,26) is an inside glazing
pane surface (26) adjacent to a cavity (28) of the
glazing panel (2) and the other is an outside glazing
pane surface (25).

6. Glazing panel (2) according to any of the preceding
claims, characterized in that the spacer frame
structure (7) has an outer border (33) which fits within
the outer border (32) of the outer glazing pane (5)
with the largest dimensions.
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7. Glazing panel (2) according to any of the preceding
claims, characterized in that the spacer frame
structure (7) does not comprise tubular parts (35)
and is essentially formed by thin wall plate like parts.

8. Glazing panel (2) according to any of the preceding
claims, characterized in that the spacer frame
structure (7) comprises an intermediate part (44) by
which the lateral sides (29) of the spacer frame struc-
ture (7) are connected to one another which inter-
mediate part (44) is provided with a crumple zone
(46) for a lateral movement of the lateral sides (29)
of the spacer frame structure (7) towards one anoth-
er or away from one another.

9. Glazing panel (2) according to claim 8, character-
ized in that the crumple zone (46) consists of parts
(46) of the intermediate structure which are oriented
under a certain angle (E) with respect to the lateral
direction (AA’) perpendicular to the outer glazing
panes (5,6).

10. Glazing panel (2) according to any of the preceding
claims, characterized in that spacer frames (35) of
the glazing panel (2) are fabricated from glass-fiber
reinforced polyester or glass-fiber reinforced poly-
urethane.

11. Glazing panel (2) according to any of the preceding
claims, characterized in that the spacer frame
structure (7) is provided with attachment means (37)
which consists of a longitudinal groove (37) provided
in its outer circumference (38), the groove (37) hav-
ing at both lateral sides (29) a longitudinal hook-
shaped edge (39), each hook-shaped edge (39) hav-
ing an inward extending hook (40) which is directed
towards the hook (4a) of the other hook-shaped edge
(39) at the opposite lateral side (29) of the groove
(37).

12. Glazing panel (2) according to any of the preceding
claims, characterized in that an inward side (27) of
spacer frames (35) of the spacer structure (7) adja-
cent to a corresponding cavity (28) in the glazing
panel (2) is covered by a vapor-tight foil (41) which
extends between panes (5,6,8) adjacent to the con-
cerned spacer frame (35) for forming a hermetic lay-
er (41) between those panes (5,6,8).

13. Glazing panel (2) according to claim 12, character-
ized in that the vapor-tight foil (41) is extending be-
tween an outer glazing pane (5,6) and an abovemen-
tioned protrusion (30) on a lateral side (29) of the
spacer frame structure (7).

14. Glazing panel (2) according to any of the preceding
claims, characterized in that an adhesive material
(34) is provided between an outer glazing pane (5,6)

and a protrusion (30) of the spacer frame structure
(7).

15. Assembly (1) of a multitude of glazing panels (2) ac-
cording to any of the preceding claims, character-
ized in that adjacent glazing panels (2) are connect-
ed to one another by connecting spacer structure
frames (7) of adjacent glazing panels (2), in order to
form an assembly (1) which behaves as a single,
self-supporting structural glazing panel (2) and this
without the need of enclosing the outer borders (32)
of the glazing panels (2) in an additional outer sup-
porting frame.
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