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Description

[0001] The present invention relates to a mounting
bracket adapted for installation of a window in a roof
structure, said window comprising a frame including a
top frame member, a bottom frame member and two side
frame members, the mounting bracket comprising a first
bracket leg for fastening to the roof structure, and, for
fastening to a frame member, a second bracket leg ex-
tending from the first bracket leg at an angle, the angle
being essentially orthogonal in an unloaded condition of
the mounting bracket. The invention furthermore relates
to a window for installation in a roof structure provided
with a plurality of such mounting brackets.

[0002] The term "unloaded condition" in this context
means that the mounting bracket experiences only the
inherent loads coming from holding the window in place
in the roof structure. No externally induced loads, such
as loads coming from wind or snow acts on the bracket
in the unloaded condition.

[0003] A mounting bracketofthe above-described kind
is for instance known from WO 2010/009727 A1. The
mounting bracket has been made amply stiff so as to be
able to hold the window in place even under severe cir-
cumstances, such as tough weather.

[0004] One downside is, however, that when the win-
dow is subjected to for instance an impact, the mounting
brackets hold, but other parts of the window break.
[0005] Improving the properties as regards impacts or
other sudden changes of the load conditions, has been
addressed in the prior art, including the ones described
and shown in published applications Nos EP1361331A2,
US 2008/086960 A1 and KR20120089053A.

[0006] US 6 213 679 discloses another mounting
bracket.
[0007] Although the above-mentioned suggested so-

lutions provide for some absorption of forces during cer-
tain load conditions, there is still room for improvement.
[0008] With this background, it is an object of the
present invention to provide a mounting bracket of the
kind mentioned in the introduction and which provides
for improved impact-resistant properties.

[0009] This and further objects are achieved by a
mounting bracket according to claim 1.

[0010] The first load situation, in which forces act on
the mounting bracket so as to diminish the angle, corre-
sponds for instance to a situation of a wind load acting
on the window, the wind pulling in the window in a direc-
tion out of the roof structure. The second load situation,
in which forces act on the mounting bracket so as to in-
crease the angle, corresponds for instance to a situation
of a snow load acting on the window, the snow pressing
on the window in a direction into the roof structure. Due
to the provision of different properties in the two direc-
tions, the combination of features aimed at is achieved,
and it is possible to design the mounting bracket to have
sufficient stiffness to be able to resist for instance snow
loads without experiencing plastic deformation. Howev-
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er, when subjected to more severe loads, such as an
impact, the second torque threshold will be exceeded
and the mounting bracket will yield. The plastic deforma-
tion that the mounting bracket experiences in this situa-
tion will absorb a major part of the energy from the impact.
Thereby less strain is put on the remaining window struc-
ture.

[0011] Thereby is obtained a mounting bracket that
holds when subjected to severe weather conditions, but
yields when subjected to even larger loads, such as im-
pacts.

[0012] The fact that the mounting bracket itself yields
provides fora simple solution keeping the number of parts
needed for mounting the window low. It also provides for
a compact design. The fact that the plastic deformation
of the mounting bracket alters the angle between the two
bracket legs essentially without any deformation of for
instance the holes provided in the mounting bracket for
fastening the mounting bracket to the window and roof
structure provides for a continuously secure and relative-
ly well-defined fastening of the window to the surrounding
roof structure even after an impact load.

[0013] Further details and advantages of the present
invention will appear from the appended claims and the
non-limiting examples of embodiments, which will be de-
scribed below with reference to the schematic drawings,
where

Fig. 1A is a perspective view of a window according
to one embodiment of the invention adapted to be
mounted in a roof structure,

Fig. 1B is afragmentary perspective view, on a larger
scale, of the lower right-hand corner of a window as
shown in Fig. 1A with a prior art mounting bracket in
a first installation position,

Fig. 1C is a view corresponding to Fig. 1B, with the
prior art mounting bracket in a second installation
position,

Fig. 2 is an isometric view of a mounting bracket in
a first version, which is not part of the claimed inven-
tion,

Fig. 3 is a front view of the mounting bracket in the
first version, indicating a first deformation zone,
Fig. 4 is a side view of the mounting bracket in the
first version,

Fig. 5 is a front view of the mounting bracket in the
first version, indicating a second deformation zone;
Fig. 6 is an isometric view corresponding to Fig. 2,
with the mounting bracket of the first version in a
deformed state,

Fig. 7 is a front view of the mounting bracket of Fig. 6,
Fig. 8 is a side view of the mounting bracket of Fig. 6,
Fig. 9 is an isometric view of a mounting bracket in
an embodiment according to the invention, and
Fig. 10 is an isometric view of a plurality of mounting
brackets, in a supply condition of the window accord-
ing to the invention.
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[0014] Fig. 1A shows a window 1 adapted to be in-
stalled in aroof structure (not shown). The window 1 com-
prises a frame including a top frame member 2, a bottom
frame member 3 and two side frame members 4, 5. The
window 1 is mounted in the roof structure by means of a
number of mounting brackets as will be described in the
following. The window 1 also comprises a sash 1a
hingedly connected to the window frame. The general
structure of the window 1 including parts of the sash 1a
are known per se and will not be described in further
detail.

[0015] For mounting the window 1 in the roof structure,
a plurality of mounting brackets is provided. In Fig. 1B,
a prior art mounting bracket 6’ mounted at the lower right-
hand corner of the side frame member 4 of the window
of Fig. 1A represents said plurality of mounting brackets.
The number of mounting brackets necessary for mount-
ing the window may depend on the window size etc, but
usually a plurality of four to eight mounting brackets is
used. The installation level in the mounted position pro-
vided in Fig. 1B is an alternative to the standard instal-
lation level in the mounted position shown in Fig. 1C. In
the mounted position shown in Fig. 1C, the mounting
bracket 6’ is mounted on bottom frame member 3 of the
window of Fig. 1A, to provide another installation level of
the window 1 in relation to the surrounding building struc-
ture. Markings on the window frame are associated with
respective grooves for use with the plurality of mounting
brackets in a desired level. Details regarding the mount-
ing bracket 6’ and the installation thereof are described
in Applicant’s European patent application with the pub-
lication No. 2578763A1.

[0016] Fig. 2 shows a mounting bracket 6 according to
a first version in closer detail, said version not being part
of the claimed invention. Reference is also made to Figs
3 to 5, showing further views of the mounting bracket 6
in the first version.

[0017] In Fig. 2, an orthogonal co-ordinate system x-
y-z is shown for clarity reasons only. The components of
the mounting bracket 6 may be defined by any other sys-
tem of orientation.

[0018] The mounting bracket 6 comprises a first brack-
et leg 7 for fastening to the roof structure, and a second
bracket leg 8 for fastening to a frame member 2, 3, 4 or
5 of the window 1. The second bracket leg 8 extends
from the first bracket leg 7 at an angle a in the embodi-
ment shown. It is also conceivable that the first and sec-
ond bracket legs 7, 8 are not adjoining but that an inter-
mediate element or section is present. The mounting
bracket is in Figs 2 to 5 shown in an unloaded condition,
and as is seen, the angle a is essentially 90° in the un-
loaded condition of the mounting bracket 6. Referring to
the co-ordinate system, the first bracket leg 7 extends
essentially in the xy plane and the second bracket leg 8
essentially in the yz plane in the embodiment shown.
[0019] In the first version, two flanges 9 extend at an
angle B from the second bracket leg 8, so that an edge
10 of the flange 9 faces the first bracket leg 7. In the
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embodiment shown, a gap 19 is present between the
edge 10 and the first bracket leg 7. In the depicted first
version, the edge 10 is proximal to the first bracket leg 7
in the unloaded condition such that the gap 19 between
the edge 10 and the first bracket leg 7 is approximately
0.2 mm across the whole length of the flange edge 10.
The term "proximal" envisages gaps in the order 0.1 to
0.3 mm. Also skewed gaps presenting a varying distance
between the flange edge and opposing bracket leg are
conceivable. However, it is also conceivable that the
edge 10 of the flange 9 is located adjacent to the first
bracket leg 7, i.e. no gap present.

[0020] Inthedepictedfirstversion, the angle  between
flange 9 and the bracket leg 8, from which the flange 9
extends, is essentially 90°. That is, the angle B is the
angle measured in the xy plane in the co-ordinate system.
However, other values for the angle 3 are conceivable,
preferably in the range of 45° to 135°, probably more
preferred 70-110°, most preferred 80°-100°, in order to
provide for a sufficiently robust design of the flanges act-
ing as stiffening ribs. For embodiments where the angle
B is larger than 90°, the opposing bracket leg should ex-
tend further than is the case of the first version of Figs 2
to 5 so as to be able to be abutted by the flange edge in
that position of the flange.

[0021] The angle y between the flange 9 and the op-
posing bracket leg 7 is essentially orthogonal in the em-
bodiment shown. Referring to the co-ordinate system,
angle vy is the angle measured in the yz plane. It is noted
that both of the angles y and B are orthogonal in the ver-
sion of the mounting bracket shown in Figs 2 to 8 in order
to obtain a robust construction. However, combinations
of various sizes of angles forboth $ and yare conceivable.
[0022] Embodiments comprising just one flange or
more than two flanges are also conceivable; however,
embodiments with an essentially symmetric arrange-
ment of more than one flange around a symmetry plane
C are preferred in order to ensure a uniform deformation,
as will be further described below.

[0023] The flanges 9 in the first version are integrally
formed with the second bracket leg 8. The integrally
formed flanges 9 have been obtained by bending and
extend from each end 18 of the second bracket leg 8.
Embodiments with flanges that are not integrally formed
with the mounting bracket leg, from which they extend,
or combinations of integrally and not integrally formed
flanges, are conceivable. Non-integral flanges could for
instance be added, for instance welded or bolted, onto
the respective mounting bracket leg. A mounting bracket
with three or four flanges may for instance comprise an
integrally formed, bent flange at each end of the second
bracket leg and one or more flanges added onto the sec-
ond bracket.

[0024] Asis seen, the flanges 9 of the first version are
substantially triangular with a straight free edge 20. This
is beneficial with regard to maximizing the stiffness of the
flanges 9 acting as stiffening ribs in the first load condi-
tion, while minimizing the overall weight of the mounting
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bracket. Nevertheless, other shapes of flanges are con-
ceivable, for instance rectangular or flanges with a con-
vexly or concavely curved free edge.

[0025] Although described mainly in this context as if
the flanges 9 extend from the second bracket leg 8 so
that their edges 10 are proximal to the first bracket leg
7,itis understood that the opposite, namely that the flang-
es 9 extend from the first bracket leg 7 in such a way that
the flange edges 10 are proximal to the second bracket
leg 8, is also conceivable.

[0026] Referring now in particular to Fig. 4, the forces
acting on the window 1 in various load conditions will be
described. In the installation position shown in Fig. 4, the
firstbracketleg 7 is fixed to the roof structure and a frame
member of the window 1 is fastened to the second brack-
et leg 8. Forces F1 and F2 acting on the window 1 are
transferred to the mounting bracket 6 as will be described
in the following:

In a first load condition, forces F1 act on the window 1
and are transferred to the mounting bracket 6 so as to
diminish the angle a.. The mounting bracket 6 of the first
version deforms elastically. The gap 19 is minimized, if
not already closed, as the edge 10 of the flange 9 is
brought into abutment with the other bracket leg 7 than
the one 8 it extends from. As there prior to deformation
was a gap 19, essentially contact between the flange
edge 10 and the first bracket leg 7 will arise. In case of
an initially skewed gap narrowing away from the inter-
connection 13 between the first bracket leg 7 and the
second bracket leg 8, the contact zone will become more
point-shaped.

[0027] The flanges 9 acting as stiffening ribs in the first
load situation provide for a first torque threshold T1 in
the first version. As mentioned above, the mounting
bracket is so designed as to be able to withstand even
severe yet commonly occurring loads in this situation,
such as wind loads acting on the window.

[0028] In a second load condition, forces F2, as indi-
cated in Fig. 4, act on the window 1 and are transferred
to the mounting bracket 6 so as to increase the angle a.
The flange edge 10 is being brought out of its proximity
to the other bracket leg 7, and thus the flanges 9 lose
their effect as stiffening ribs in this load situation. Hence,
the mounting bracket 6 is provided with a second torque
threshold T2 in this load situation, beyond which plastic
deformation of the mounting bracket 6 will occur. The
second torque threshold T2 is thus mainly dictated by
the remaining design of the mounting bracket, which will
be discussed below.

[0029] The mounting bracket 6 is so designed as to be
able to withstand even severe yet commonly occurring
loads in this situation, such as snow loads acting on the
window, without exceeding the second torque threshold
T2, i.e. only deforming elastically. However, when sub-
jected to larger loads, such as an impact, the second
torque threshold T2 will be exceeded and the mounting
bracket 6 will deform plastically thereby absorbing energy
from the impact protecting other parts of the window and
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surrounding structure.

[0030] The second torque threshold T2 is smaller than
the first torque threshold T1, but embodiments where the
opposite is the case might be envisaged.

[0031] Inthe first load condition, when the window 1 is
subjected to forces F1, deformation of the mounting
bracket 6 in the first version occurs primarily in a first
deformation zone 11 in the firstbracketleg 7. As indicated
in Fig. 3 showing the mounting bracket 6 of the first ver-
sion, the first deformation zone 11 is essentially line-
shaped and extends along a line 15. The line 15 is es-
sentially parallel to the longitudinal extension of the in-
terconnection 13 of the first bracket leg 7 with the second
bracketleg 8. The line 15 is also offset from the intercon-
nection 13 so astointersect a point of contact 14 between
the first bracket leg 7 and the flange edge 10. The point
of contact 14 is essentially the point of contact farthest
away from the interconnection 13, since this will be the
natural bending point in the first load situation.

[0032] Variationsinthe flange design providing for var-
iations in the shape of the first deformation zone may be
envisaged. For instance, a rounded tip of the flange
where the free flange edge and the abutmentflange edge
meet may provide for a broader, more strip-shaped, first
deformation zone.

[0033] Inthe second load condition, deformation of the
mounting bracket 6 occurs primarily in a second defor-
mation zone 12 in the first bracket leg 7. The second
deformation zone 12 is delimited by the interconnection
13 and the line 15 and is marked by a darker colour in
Fig. 3. Inthe second load situation, deformation will occur
in whole or parts of the second deformation zone 12 de-
pending on the specific design of the area.

[0034] InFig. 5, the mounting bracket 6 of the first ver-
sion has a weakening geometry in the second deforma-
tion zone 12. In the embodiment shown, the weakening
geometry is in the form of a slit 16 but could also take
other forms. The slit is, in the embodiment shown, es-
sentially centrally placed in the second deformation zone
12 and extending with its longitudinal extension essen-
tially parallel to the interconnection 13 and with equal
distance to the line 15 and the interconnection 13. The
particular position and orientation of the slit may vary.
[0035] The dimensions of the slit 16 may be varied ac-
cording to specifications and legislative regulations and
furthermore taking into account climate conditions includ-
ing the risk of extreme weather. In the first version of the
mounting bracket 6 shown in Fig. 5, the slit 16 extends
across approximately 70-90 percent of the width wd2 of
the second deformation zone 12 and across approxi-
mately 5-15 percent of the height hd2 of the second de-
formation zone 12. This arrangement provides for areas
in the second deformation zone indicated in Fig. 5, which
areas will undergo the most plastic deformation.

[0036] Other percentages, arrangements and combi-
nations of weakening geometries are conceivable and
may for instance include a number of small holes or per-
forations, two or more slits arranged in an array, areas
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of smaller material thickness than the remaining second
deformation zone etc. possibly resulting in other defor-
mation areas than the ones indicated.

[0037] In the first version, the first bracket leg 7 is es-
sentially T-shaped in that the width of the first bracketleg
7 at the second deformation zone 12 is essentially iden-
tical to the width wd2 of the second deformation zone 12,
while the width wl1 of the remainder of the first bracket
leg 7 is larger than the width wd2 of the second defor-
mation zone. The relationship between the narrower and
the wider part of the first bracket leg is around 0.45, but
may vary between 0.40-0.50 or even 0.30-0.60 so as to
fit well to various sizes and types of windows and roof
structures.

[0038] The overall height hl1 of the first bracket leg is
essentially 1.5-3 times the height hd2 of the second de-
formation zone 12, but may also vary so as to fit to various
sizes and types of windows and roof structures. The width
w2 of the second bracket leg 8 is essentially equal to the
width wd2 of the second deformation zone 12 but may
also vary.

[0039] As mentioned earlier, the first torque threshold
T1 and the second torque threshold are different from
each other. In the first version, the first torque threshold
T1 is substantially larger than the second torque thresh-
old T2. Typical ratios T1:T2 are 1.5 to 5, but depending
on the window, expected loads and use, however, other
ratios are envisaged.

[0040] In Figs 6 to 8, the configuration of the mounting
bracket 6 of the first version following an impactis shown.
As may be seen, the mounting bracket 6 has undergone
plastic deformation in the deformation zones described
in the above. Hence, the first bracket leg 7 has been
twisted and slightly bent, the slit 16 has been stretched,
and the gap 19 between the edge 10 and the first leg 7
has widened.

[0041] Referring now to Figs 9 and 10, an embodiment
of the mounting bracket according to the invention will
be described. Elements and parts having the same or
analogous function as in the first version of Figs 2 to 8
carry the same reference numerals to which 100 has
been added. Only differences relative to the first version
will be described.

[0042] One difference relevantto the presentinvention
is that the flanges 109 are angled slightly outwards and
form another angle (corresponding to angle 3 described
with reference to Fig. 2) than orthogonal with the second
bracket leg 108.

[0043] Furthermore, the edge 110 has an extension
providing a point of contact 114 between the edge 110
and the first bracket leg 107.

[0044] The configuration of the mounting bracket 106
in this embodiment furthermore includes a profiling of the
edge of in particular the first bracket leg 107 which ena-
bles accommodation of a corresponding mounting brack-
et installed on an adjacent window.

[0045] In apresently preferred embodiment of the win-
dow according to the invention, a plurality of the mounting
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brackets 106 is provided separately from the window, for
instance the window 1 of Fig. 1, in a supply condition.
[0046] The mounting brackets 106 of the plurality pro-
vided with the window 1 in the supply condition may as
shown in Fig. 10 include four mounting brackets 106. In
the embodiment shown, these mounting brackets 106
are stacked on each other in a stacking unit 150 which
is able to accommodate all four mounting brackets 106,
and if necessary several more mounting brackets. The
stacking unit 150 includes a set of protruding fingers 151
introduced through the respective slits 116 of the mount-
ing brackets 106.

[0047] The invention should not be regarded as being
limited to the embodiments shown in the drawings and
described in the above. Several modifications and com-
binations may be carried out within the scope of the ap-
pended claims.

Window

Top frame member

Bottom frame member

Side frame member

Side frame member

Mounting bracket

First bracket leg for fastening to roof structure

Second bracket leg for fastening to frame member

Flange

Edge of flange

First deformation zone (so as to diminish o, wind

load)

Second deformation zone (so as to increase a,

snow load or impact)

Interconnection between first and second bracket

legs

14  Point of contact between first bracket leg and
flange farthest away from interconnection

15 Line along with which first deformation zone ex-
tends, parallel to the interconnection and intersect-
ing point of contact

16  Slit in second deformation zone

17  Each end of second deformation zone

18  Each end of second bracket leg

19  Gap between flange edge and other bracket leg

20 Free edge of flange

S 2 0O N O WN -
- O

-
N

-
w

106  Mounting bracket (second embodiment)

107  First bracket leg for fastening to roof structure

108  Second bracket leg for fastening to frame mem-
ber

109 Flange

110  Edge of flange

114  Point of contact

116  Slit (weakening geometry)

150  stacking unit

151 protruding fingers

o Angle between first and second bracket legs

B Angle between the flange and the bracket leg
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T1
T2
wi1
hl1
wi2
hi2

wd2
hd2
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from which the flange extends

Angle between the flange and the other bracket
leg (from which the flange does not extend)
Symmetry plane through mounting bracket
Forces acting on the mounting bracket in a first
load condition (so as to diminish o)

Forces acting on the mounting bracket in a sec-
ond load condition (so as to increase o)

Torque threshold for plastic deformation during
first load condition

Torque threshold for plastic deformation during
second load condition

Width of first bracket leg (except at second de-
formation zone)

Height of first bracket leg

Width of second bracket leg

Height of second bracket leg

Width of second deformation zone

Height of second deformation zone

ms

A mounting bracket (6; 106) adapted for installation
of a window (1) in a roof structure, said window (1)
comprising a frame including a top frame member
(2), a bottom frame member (3) and two side frame
members (4, 5), the mounting bracket (6; 106) com-
prising a first bracket leg (7; 107) for fastening to the
roof structure, and, for fastening to a frame member
(2, 3, 4, 5), a second bracket leg (8; 108) extending
from the first bracket leg (7; 107) at a first angle (a)
being essentially orthogonal in an unloaded condi-
tion of the mounting bracket (6; 106),

where in a first load condition, in which forces (F1)
act on the mounting bracket (6; 106) so as to diminish
the first angle (), a first torque threshold (T1) is pro-
vided, beyond which plastic deformation of the
mounting bracket (6; 106) occurs, and where in a
second load condition, in which forces (F2) act on
the mounting bracket (6) so as to increase the first
angle (o), a second torque threshold (T2)is provided,
beyond which plastic deformation of the mounting
bracket (6; 106) occurs,

the second torque threshold (T2) being different from
the first torque threshold (T1) wherein the mounting
bracket (6; 106) comprises at least one flange (9;
109) extending at a second angle (B) from the first
bracket leg (7; 107) or from the second bracket leg
(8; 108) so that an edge (10; 110) of the flange (9;
109) is facing the other bracket leg (8, 7; 108; 107),
and wherein, in the first load condition, in which forc-
es (F1) act on the mounting bracket (6) so as to di-
minish the first angle (o), the edge (10; 110) of the
atleastone flange (9; 109)is being brought into abut-
ment with said other bracket leg (8, 7; 108; 107) pro-
viding the first torque threshold (T1), characterized
in that said second angle () formed by the at least
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one flange with the bracket leg from which it extends
is other than orthogonal.

A mounting bracket (6) according to claim 1, wherein
the edge (10) of the flange (9) is proximal to the first
bracket leg (7) in the unloaded condition, a gap (19)
between the edge (10) and the first bracket leg (8)
being provided, preferablyinthe range 0.1t0 0.3 mm.

A mounting bracket (106) according to claim 1,
wherein the edge (110) of the flange (109) has an
oblique extension providing a gap (114) between the
edge (110) and the first bracket leg (107).

A mounting bracket (6; 106) according to any one of
the preceding claims, wherein, in the first load con-
dition, deformation of the mounting bracket (6; 106)
occurs primarily in a first deformation zone (11) in
the first bracket leg (7), the first deformation zone
(11) being essentially line shaped and extending
along aline (15), which line (15) is essentially parallel
to and offset from the longitudinal extension of the
interconnection (13) between the first bracket leg (7)
with the second bracket leg (8) so as to intersect a
point (14) of contact between the first bracket leg (7)
and the flange (9), which point of contact (14) is the
point of contact farthest away from the interconnec-
tion (13), and wherein, in the second load condition,
deformation of the mounting bracket (6; 106) occurs
primarily in a second deformation zone (12) in the
first bracket leg (7), the second deformation zone
(12) being delimited by the interconnection (13) and
the line (15).

A mounting bracket (6; 106) according to claim 4,
wherein the mounting bracket (6; 106) has a weak-
ening geometry in the second deformation zone (12),
the weakening geometry being in the form of at least
one opening and/or at least one area with a smaller
material thickness than that of the remaining second
deformation zone (12).

A mounting bracket (6; 106) according to claim 5,
wherein the weakening geometry comprises a slit
(16; 116) extending with its longitudinal extension
essentially parallel to the interconnection (13), pref-
erably with equal distance to the line (15) and the
interconnection (13).

A mounting bracket (6; 106) according to any one of
the previous claims, wherein the angle (y) between
the flange (9; 109) and said other bracket leg (8, 7;
108, 107) is essentially orthogonal.

A mounting bracket (6; 106) according to any of the
previous claims, where the at least one flange (9;
109) is formed integrally with the bracket leg (7, 8;
107, 108) from which the flange (9; 109) extends,
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preferably the flange (9; 109) is formed by means of
bending.

A mounting bracket (6; 106) according to any one of
the previous claims, wherein the at least one flange
(9; 109) extends from the second bracket leg (8;
108).

A window (1) for installation in a roof structure, com-
prising a frame including a top frame member (2), a
bottom frame member (3) and two side frame mem-
bers (4, 5), wherein a plurality of mounting brackets
(6; 106) according to any one of claims 1to 9 is pro-
vided with the window (1) in a supply condition.

A window (1) according to claim 10, wherein said
plurality of mounting brackets (6; 106) is provided
separately from the window (1) in the supply condi-
tion.

A window (1) according to claim 11, wherein said
plurality of mounting brackets (106) is provided in a
stacking unit (150) accommodating said plurality of
mounting brackets (106), the mounting brackets
(106) being stacked on each other in the supply con-
dition.

A window (1) according to claim 12, wherein each
mounting bracket (106) is provided with a slit (116)
and said stacking unit (150) with a set of protruding
fingers (151) introduced through the respective slits
(116) of the mounting brackets (106) in the supply
condition.

Patentanspriiche

1.

Montageklammer (6; 106), ausgelegt zum Einbau
eines Fensters (1) in eine Dachstruktur, wobei das
Fenster (1) einen Rahmen umfasst, der ein oberes
Rahmenelement (2), ein unteres Rahmenelement
(3) und zwei seitliche Rahmenelemente (4, 5) bein-
haltet, wobei die Montageklammer (6; 106) ein ers-
tes Klammerbein (7; 107) zum Befestigen an der
Dachstruktur und, zum Befestigen an einem Rah-
menelement (2, 3, 4, 5), ein zweites Klammerbein
(8; 108) umfasst, das sich von dem ersten Klammer-
bein (7; 107) in einem ersten Winkel (a) erstreckt,
der in einem unbelasteten Zustand der Montage-
klammer (6; 106) im Wesentlichen senkrecht ist,

wobei in einem ersten Belastungszustand, in dem
Krafte (F1) auf die Montagehalterung (6; 106) wir-
ken, um den ersten Winkel (a) zu verkleinern, ein
erster Drehmomentschwellenwert (T1) bereitgestellt
ist, Uber den hinaus eine plastische Verformung der
Montageklammer (6; 106) auftritt, und wobei in ei-
nem zweiten Belastungszustand, in dem Krafte (F2)
auf die Montagehalterung (6) wirken, um den ersten
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Winkel (a) zu vergréRRern, ein zweiter Drehmoment-
schwellenwert (T2) bereitgestelltist, iber den hinaus
eine plastische Verformung der Montageklammer
(6; 106) auftritt,

wobei der zweite Drehmomentschwellenwert (T2)
von dem ersten Drehmomentschwellenwert (T1)
verschieden ist,

wobei die Montageklammer (6; 106) mindestens ei-
nen Flansch (9; 109) umfasst, der sich in einem zwei-
ten Winkel (B) von dem ersten Klammerbein (7; 107)
oder von dem zweiten Klammerbein (8; 108) er-
streckt, sodass eine Kante (10; 110) des Flansches
(9; 109) dem anderen Klammerbein (8, 7; 108; 107)
zugewandtist, und wobei, in dem ersten Belastungs-
zustand, in dem Krafte (F1) auf die Montageklammer
(6) wirken, um den ersten Winkel (o) zu verkleinern,
die Kante (10; 110) des mindestens einen Flansches
(9; 109) in Anschlag mit dem anderen Klammerbein
(8, 7; 108; 107) gebracht wird, den ersten Drehmo-
mentschwellenwert (T1) bereitstellend,

dadurch gekennzeichnet, dass der zweite Winkel
(B), der durch den mindestens einen Flansch mit
dem Klammerbein ausgebildet wird, von dem er sich
erstreckt, anders als senkrecht ist.

Montageklammer (6) nach Anspruch 1, wobei die
Kante (10) des Flansches (9) in dem unbelasteten
Zustand proximal zu dem ersten Klammerbein (7)
ist, ein Spalt (19) zwischen der Kante (10) und dem
ersten Klammerbein (8) bereitgestellt ist, vorzugs-
weise in dem Bereich 0,1 bis 0,3 mm.

Montageklammer (106) nach Anspruch 1, wobei die
Kante (110) des Flansches (109) eine schrage Ver-
langerung aufweist, die einen Spalt (114) zwischen
der Kante (110) und dem ersten Klammerbein (107)
bereitstellt.

Montageklammer (6; 106) nach einem der vorange-
henden Anspriiche, wobei in dem ersten Belas-
tungszustand eine Verformung der Montageklam-
mer (6; 106) primarin einer ersten Verformungszone
(11) in dem ersten Klammerbein (7) auftritt, wobei
die erste Verformungszone (11) im Wesentlichen li-
nienférmig ist und sich entlang einer Linie (15) er-
streckt, wobei die Linie (15) im Wesentlichen parallel
zu und versetzt von der Langsausdehnung der Ver-
bindung (13) zwischen dem ersten Klammerbein (7)
mit dem zweiten Klammerbein (8) ist, um einen Kon-
taktpunkt (14) zwischen dem ersten Klammerbein
(7) und dem Flansch (9) zu schneiden, wobei der
Kontaktpunkt (14) der Kontaktpunkt ist, der am wei-
testen von der Verbindung (13) entfernt ist, und wo-
bei in dem zweiten Belastungszustand eine Verfor-
mung der Montageklammer (6; 106) primar in einer
zweiten Verformungszone (12) in dem ersten Klam-
merbein (7) auftritt, wobei die zweite Verformungs-
zone (12) durch die Verbindung (13) und die Linie
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(15) begrenzt ist.

Montageklammer (6; 106) nach Anspruch 4, wobei
die Montageklammer (6; 106) eine Schwachungs-
geometrie in der zweiten Verformungszone (12) auf-
weist, wobei die Schwachungsgeometrie die Form
von mindestens einer Offnung und/oder mindestens
eines Bereichs mit einer kleineren Materialdicke als
jene der verbleibenden zweiten Verformungszone
(12) aufweist.

Montageklammer (6; 106) nach Anspruch 5, wobei
die Schwachungsgeometrie einen Schlitz (16; 116)
umfasst, der sich mit seiner Langsausdehnung im
Wesentlichen parallel zu der Verbindung (13) er-
streckt, vorzugsweise mit gleichem Abstand zu der
Linie (15) und der Verbindung (13) .

Montageklammer (6; 106) nach einem der vorange-
henden Anspriiche, wobei der Winkel (y) zwischen
dem Flansch (9; 109) und dem anderen Klammer-
bein (8, 7; 108, 107) im Wesentlichen senkrecht ist.

Montageklammer (6; 106) nach einem der vorange-
henden Anspriiche, wobei der mindestens eine
Flansch (9; 109) einstlickig mit dem Klammerbein
(7, 8; 107, 108) ausgebildet ist, von dem sich der
Flansch (9; 109) erstreckt, wobei der Flansch (9;
109) vorzugsweise mittels Biegen ausgebildet ist.

Montageklammer (6; 106) nach einem der vorange-
henden Anspriiche, wobei sich der mindestens eine
Flansch (9; 109) von dem zweiten Klammerbein (8;
108) erstreckt.

Fenster (1) zum Einbau in eine Dachstruktur, um-
fassend einen Rahmen, der ein oberes Rahmene-
lement (2), ein unteres Rahmenelement (3) und zwei
seitliche Rahmenelemente (4, 5) beinhaltet, wobei
eine Vielzahl von Montageklammern (6; 106) nach
einem der Anspriiche 1 bis 9 in einem Lieferzustand
mit dem Fenster (1) bereitgestellt ist.

Fenster (1) nach Anspruch 10, wobei die Vielzahl
von Montageklammern (6; 106) in dem Lieferzu-
stand separat von dem Fenster (1) bereitgestellt ist.

Fenster (1) nach Anspruch 11, wobei die Vielzahl
von Montageklammern (106) in einer Stapeleinheit
(150) bereitgestellt ist, welche die Vielzahl von Mon-
tageklammern (106) aufnimmt, wobei die Montage-
klammern (106) in dem Lieferzustand ibereinander
gestapelt sind.

Fenster (1) nach Anspruch 12, wobei jede Montage-
klammer (106) mit einem Schlitz (116) und die Sta-
peleinheit (150) mit einem Satz von vorstehenden
Fingern (151) versehenist, die in dem Lieferzustand
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durch die entsprechenden Schlitze (116) der Mon-
tageklammern (106) eingefiihrt sind.

Revendications

Console de montage (6 ; 106) prévue pour l'instal-
lation d’'une fenétre (1) dans une structure de toit,
ladite fenétre (1) comprenant un cadre comportant
un organe de cadre supérieur (2), un organe de ca-
dre inférieur (3) et deux organes de cadres latéraux
(4, 5), la console de montage (6 ; 106) comprenant
une premiére branche de console (7 ; 107) pour la
fixation a la structure de toit, et, pour la fixation a un
organe de cadre (2, 3, 4, 5), une deuxiéme branche
de console (8 ; 108) s’étendant depuis la premiéere
branche de console (7 ; 107) suivant un premier an-
gle (o) essentiellement droit, dans un état non char-
gé de la console de montage (6 ; 106),

dans laquelle, dans un premier état de charge dans
lequel des forces (F1) agissent sur la console de
montage (6 ; 106) de maniére a diminuer le premier
angle (a), un premier seuil de couple (T1) est fourni,
au-dela duquel une déformation plastique de la con-
sole de montage (6 ; 106) se produit, et dans laquel-
le, dans un deuxiéme état de charge dans lequel des
forces (F2) agissent sur la console de montage (6)
de maniére a augmenter le premier angle (o), un
deuxieme seuil de couple (T2) est fourni, au-dela
duquel une déformation plastique de la console de
montage (6 ; 106) se produit,

le deuxiéme seuil de couple (T2) étant différent du
premier seuil de couple (T1),

dans laquelle la console de montage (6 ; 106) com-
prend au moins une bride (9 ; 109) s’étendant sui-
vant un deuxiéme angle (B) depuis la premiére bran-
che de console (7 ; 107) ou depuis la deuxieme bran-
che de console (8 ; 108) de telle sorte qu’un bord
(10 ;110) de labride (9 ; 109) soit face a I'autre bran-
che de console (8, 7 ; 108, 107), et dans laquelle,
dans le premier état de charge dans lequel des for-
ces (F1) agissent sur la console de montage (6) de
maniére a diminuer le premier angle (o), le bord (10 ;
110) de 'au moins une bride (9 ; 109) est amené en
butée avec ladite autre branche de console (8, 7 ;
108 ; 107) fournissant le premier seuil de couple
(T1),

caractérisée en ce que ledit deuxieme angle (B)
formé par I'au moins une bride avec la branche de
console depuis laquelle elle s’étend, est différent
d’un angle droit.

Console de montage (6) selon la revendication 1,
dans laquelle le bord (10) de la bride (9) est proximal
par rapport a la premiére branche de console (7)
dans I'état non chargé, un espace (19) entre le bord
(10) et la premiére branche de console (8) étant pré-
vu, de préférence de I'ordre de 0,1 a 0,3 mm.
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Console de montage (106) selon la revendication 1,
danslaquelle le bord (110) de la bride (109) présente
une extension oblique fournissant un espace (114)
entre lebord (110) etla premiere branche de console
(107).

Console de montage (6 ; 106) selon I'une quelcon-
que des revendications précédentes, dans laquelle,
dans le premier état de charge, une déformation de
la console de montage (6 ; 106) se produit principa-
lement dans une premiére zone de déformation (11)
dans la premiére branche de console (7), la premiére
zone de déformation (11) étant essentiellement en
forme de ligne et s’étendant le long d’une ligne (15),
laquelle ligne (15) est essentiellement parallele a
I'extension longitudinale de I'interconnexion (13) en-
tre la premiére branche de console (7) etladeuxieme
branche de console (8) et étant décalée par rapport
a celle-ci, de maniere a intersecter un point (14) de
contact entre la premiére branche de console (7) et
la bride (9), lequel point de contact (14) est le point
de contact le plus éloigné de I'interconnexion (13),
et dans laquelle, dans le deuxieme état de charge,
une déformation de la console de montage (6 ; 106)
se produit principalement dans une deuxiéme zone
de déformation (12) dans la premiere branche de
console (7), la deuxiéme zone de déformation (12)
étant délimitée par I'interconnexion (13) et la ligne
(15).

Console de montage (6 ; 106) selon la revendication
4, la console de montage (6 ; 106) ayant une géo-
métrie d’affaiblissement dans la deuxiéme zone de
déformation (12), la géométrie d’affaiblissement
étant en forme d’au moins une ouverture et/ou d’au
moins une zone ayant une plus petite épaisseur de
matériau que celle de la deuxiéme zone de défor-
mation restante (12).

Console de montage (6 ; 106) selon la revendication
5, dans laquelle la géométrie d’affaiblissement com-
prend une fente (16 ; 116) s’étendant avec son ex-
tension longitudinale essentiellement parallélement
alinterconnexion (13), de préférence a une distance
égale a la ligne (15) et a I'interconnexion (13).

Console de montage (6 ; 106) selon I'une quelcon-
que des revendications précédentes, dans laquelle
I'angle (y) entre la bride (9 ; 109) et ladite autre bran-
che de console (8, 7 ; 108, 107) est essentiellement
droit.

Console de montage (6 ; 106) selon I'une quelcon-
que des revendications précédentes, dans laquelle
I'au moins une bride (9 ; 109) est formée intégrale-
ment avec la branche de console (7, 8 ; 107, 108)
depuis laquelle la bride (9 ; 109) s’étend, de préfe-
rence la bride (9 ; 109) étant formée par cintrage.
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Console de montage (6 ; 106) selon I'une quelcon-
que des revendications précédentes, dans laquelle
'au moins une bride (9; 109) s’étend depuis la
deuxieme branche de console (8 ; 108).

Fenétre (1) pour l'installation dans une structure de
toit, comprenant un cadre comportant un organe de
cadre supérieur (2), un organe de cadre inférieur (3)
et deux organes de cadres latéraux (4, 5), une plu-
ralité de consoles de montage (6 ; 106) selon l'une
quelconque des revendications 1 a 9 étant prévues
avec la fenétre (1) dans un état de livraison.

Fenétre (1) selon la revendication 10, dans laquelle
ladite pluralité de consoles de montage (6 ; 106) est
prévue séparément de la fenétre (1) dans I'état de
livraison.

Fenétre (1) selon la revendication 11, dans laquelle
ladite pluralité de consoles de montage (106) est
fournie dans une unité d’empilement (150) recevant
ladite pluralité de consoles de montage (106), les
consoles de montage (106) étant empilées les unes
sur les autres dans I'état de livraison.

Fenétre (1) selon la revendication 12, dans laquelle
chaque console de montage (106) est pourvue d’'une
fente (116) et ladite unité d’empilement (150) est
pourvue d’un jeu de doigts saillants (151) introduits
a travers les fentes respectives (116) des consoles
de montage (106) dans I'état de livraison.
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