EP 2 096 248 A1

(1 9) Européisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 2 096 248 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
02.09.2009 Bulletin 2009/36

(21) Application number: 09154138.3

(22) Date of filing: 02.03.2009

(51) IntCl.:

E06B 1/60 (2006.01

(84) Designated Contracting States:
ATBEBG CHCY CZDE DKEE ES FIFR GB GR
HRHUIEISITLILT LULV MC MK MT NL NO PL
PT RO SE SI SKTR
Designated Extension States:
AL BA RS

(30) Priority: 29.02.2008 EP 08152136

(71) Applicant: VKR Holding A/S

2970 Horsholm (DK)

(72) Inventor: Nielsen, Jesper

4550 Asnzs (DK)

(74) Representative: Miinzer, Marc Eric

Zacco Denmark A/S
Hans Bekkevolds Allé 7
2900 Hellerup (DK)

(54) A window or door structure with a mounting bracket for connecting the fixed frame of the

structure to a wall opening

(57) A window or door structure which is suitable for
being mounted in an opening in a wall, said window or
door structure comprising a fixed frame (50;170) being
ofthe type with a groove (51;171) arranged along at least
a portion of the outer periphery of the fixed frame (50;
170) and where said window or door structure comprises
at least one mounting bracket (1;20;60;70;150) suitable
for connecting said fixed frame (50;170) to said opening.
The mounting bracket comprising a first area (4) which
is fastened to the fixed frame (50;170) and a second area
(5) which is arranged to be fastened to said opening. The
firstarea comprises atleast a first flange (6) and a second
flange (7) which protrude from the first area (4), said
flanges (6,7) are arranged one on each side of a first
plane (A) which is parallel to the plane of the window or
door structure and where the first flange (6) is in contact

with at least a portion of a first inner side of said groove
(51;171) and the second flange (7) is in contact with at
least a portion of a second inner side of said groove (51;
171) which is opposite the first inner side of said groove
(51;171) and where the bracket (1;20;60;70;150) is ar-
ranged such that the contact area between the first flange
(6) and the first inner side of said groove (51;171) and
the contact area between the second flange (7) and the
second inner side of said groove (51;171) are arranged
exclusively one on each side of a first axis (C) which is
perpendicular to the plane of the window or door struc-
ture. The contact between the first flange (6) and the first
inner side ofthe groove (51;171) and the contact between
the second flange (7) and the second inner side of the
groove (51;171), forms a path of contact, the angle be-
tween the average tangent of the path of contact and the
plane of the window or door structure being less than 40°.
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Description

[0001] The current invention relates to a window or
door structure which is suitable for being mounted in an
opening in a wall, said window or door structure compris-
ing a fixed frame being of the type with a groove arranged
along at least a portion of the outer periphery of the fixed
frame and arranged such that the longitudinal axis of the
groove is parallel with the plane of the window or door
structure and where said window or door structure com-
prises at least one mounting bracket suitable for connect-
ing said fixed frame to said opening, said mounting brack-
et comprising a first area which is fastened to the fixed
frame and a second area which is arranged to be fas-
tened to said opening when the window or door structure
is mounted in the opening, and where said first area com-
prises at least a first flange and a second flange which
protrude from the first area, said bracket being arranged
such that the flanges protrude from the first area on the
side of said mounting bracket which is facing the fixed
frame, said flanges are arranged one on each side of a
first plane (A) which is parallel to the plane of the window
or door structure and where the first flange is in contact
with at least a portion of a first inner side of said groove
and the second flange is in contact with at least a portion
of a second inner side of said groove which is opposite
the first inner side of said groove and where the bracket
is arranged such that the contact area between the first
flange and the first inner side of said groove and the con-
tact area between the second flange and the second in-
ner side of said groove are arranged exclusively one on
each side of a first axis (C) which is perpendicular to the
plane of the window or door structure.

[0002] It should be noted that in the description the
focus is on window assemblies, however it should be
clear to the person skilled in the art that the mounting
bracket of the invention can also be used to mount door
frames in wall openings.

[0003] In the current specification, the term "groove"
should be understood as a longitudinal recess having an
essentially constant cross section taken along a plane
which is perpendicular to the longitudinal axis of the
groove. The term "flange" should be understood as an
element which protrudes from the main body portion of
the bracket and having a surface which can press up
against the inner side of the groove. In the context of the
current specification, the flange could take many forms,
both straight, curved, asymmetric, symmetric, etc.
[0004] Furthermore, the phrase "exclusively one on
each side of a first axis" should be understood as mean-
ing that the two areas of contact are located completely
on each their own side of the first axis. There is no overlap
between the two areas of contact when seen along a
direction which is parallel to the first axis. It should also
be mentioned that the phrase "arranged one on each
side of an axis" should be understood as meaning ar-
ranged one on each side of a plane which comprises the
axis.
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Description of related art

[0005] Mounting brackets for mounting a window or
door assembly in a wall opening are known in many dif-
ferent forms. Many brackets are attached to the fixed
frame of the window or door assembly via screws/nails
and are also fixed to the wall opening via screws/nails.
An example of this type of bracket is shown in DK 176245
B1 (Friis).

[0006] Lately many window and door assemblies have
been manufactured from composite materials and metal.
In these types of materials, it is often possible to form a
track in a portion of the fixed frame which has two co-
planar flanges. Many brackets have therefore been dis-
closed which can engage with the flanges of such a track.
Some examples of such brackets are disclosed in DE
6913297 (Schenning), EP 1 806 469 A2 (Fuchs), EP 1
688 577 A2 (Mallebay) and GB 2 291 455 A (Wilson).
[0007] A problem with the first type of bracket is that it
can be difficult to mount the bracket on the window frame
since the person mounting the bracket has to hold the
bracket in one hand while fastening the bracket to the
window with the screws/nails. This can be a complicated
procedure especially if the window needs to be stabilized
during the mounting as well.

[0008] The second type of bracket discussed above is
only suitable for use with frames having a track with two
co-planar flanges which the bracket can engage. How-
ever, for frames which are made of wood, the brackets
can’t be used since it is not possible to make thin and
strong flanges in a wooden frame which would be suitable
for the known types of brackets. Furthermore, certain
types of composite materials are very strong, but are also
very brittle. In these types of materials, it is also not pos-
sible to make thin flanges which will be robust enough to
be used together with such brackets.

[0009] Another example of a known bracket is dis-
closed in DE 30 39 484 A1 (Schwarzer). This bracket is
used on wooden frames. A tooth on the bracket is ar-
ranged in a groove in the frame. The bracket is then ro-
tated 90° and the tooth is forced into the sides of the
groove. However, this type of bracket creates quite a bit
of damage on the frame due to the large tooth which
needs to cut into the frame. This can weaken the frame.
Furthermore, this type of bracket can’t be used together
with composite frames. Another problem with this type
of bracket is that over time, the tooth will press itself more
and more into the groove and the frame will become
loose.

[0010] Another known bracketis disclosed in DE 2 245
156 A1. This bracket is used to mount a steel window sill
to an opening in a wall. The bracket comprises a first
linear flange and a second curved flange opposite the
first linear flange.

[0011] The bracket is mounted in a square groove in
the steel window sill by rotating the bracket around one
end of the linear flange. This causes the curved flange
toslide along the opposite side of the groove. The bracket
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is held in place by teeth which allow the curved flange to
slide along the groove in one direction, but prevent the
curved flange from sliding along the groove in the oppo-
site direction. Once the bracket is rotated into place, it is
not possible to remove the bracket without damaging the
groove and/or the bracket. This type of bracket will only
work with grooves which are quite wide and will not work
with narrow grooves and/or with grooves where the en-
trance of the groove is narrower than the body of the
groove, for example dovetail grooves.

Summary of the invention

[0012] Itistherefore one aspectofthe currentinvention
to provide a mounting bracket as mentioned in the open-
ing paragraph which is better than the mounting brackets
known in the art.

[0013] This aspect is provided by a mounting bracket
according to the opening paragraph where the contact
between the first flange and the first inner side of the
groove and the contact between the second flange and
the second inner side of the groove, when seen in cross
sections through said flanges taken along a plane which
is perpendicular to the longitudinal axis of the groove,
forms a path of contact, the angle between the average
tangent of the path of contact and the plane of the window
or door structure being less than 40°. In different embod-
iments, the angle could also be less than 30°, less than
20°, orlessthan 10°. In this way, itis possible to distribute
the forces which are applied to the groove in the frame
by the flanges of the bracket over a larger area having a
component which is parallel to the plane of the window
ordoor structure. The smaller the angle between the con-
tact path and the plane of the window or door structure,
the greater the component of the contact area which will
be parallel to the plane of the window or door structure.
It is also possible in this way to build the groove without
thin flanges. This makes it possible to use the bracket in
softer materials such as wood and less robust materials
such as fibreglass while still being able to support large
loads.

[0014] Please note that the phrases "path of contact”
and "average tangent" are discussed in greater detail in
the detailed description of this specification.

[0015] Another way of describing the relationship be-
tween the flanges and the groove, is that the projection
of the area of contact between the outer surface of the
flange and the inner side of the groove onto a first plane
which is parallel to the plane of the window or door struc-
ture is greater than the projection of said area of contact
onto a plane which is perpendicular to the plane of the
window or door structure and which is parallel to the lon-
gitudinal axis of the groove. In one embodiment, the ratio
between the two projections could be greater than or
equal to 2to 1.

[0016] In one embodiment of the mounting bracket, at
least one of the flanges of the mounting bracket could be
arranged such that the flange’s dimension which is par-
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allel to the longitudinal axis of the groove to which the
bracket is connected is greater than the flange’s dimen-
sion which is perpendicular to said longitudinal axis of
the groove and parallel to the plane of the bracket. In this
way, the flange can be made longer than it is wide and
the flanges can therefore be made quite narrow. The
flange’s dimension which is perpendicular to the plane
of the bracket could also be made greater than the di-
mension of the flange which is perpendicular to the lon-
gitudinal axis of the groove and parallel to the plane of
the bracket. In this way, the groove to which the bracket
is connected can be made quite narrow.

[0017] Due to the arrangement of the flanges, the
mounting bracket could be arranged such that a vector
between a point on the first flange and a point on the
second flange has a component in a direction parallel to
the longitudinal axis of the groove to which the bracket
is connected which is at least twice as large as the width
of the groove. In this way, a large contact area between
the flanges and the groove can be provided without re-
quiring a wide groove.

[0018] In a further embodiment, the longitudinal axis
of the area of contact between the first flange and the
first inner side of the groove and the longitudinal axis of
the area of contact between the second flange and the
second inner side of the groove could be arranged par-
allel to each other and to the longitudinal axis of the
groove. In this way, the two areas of contact can be made
quite large and give a good support in a direction which
is perpendicular to the plane of the window or door struc-
ture. It should be noted that in one particular embodiment
the first and second flange are arranged parallel to each
other.

[0019] In a preferred embodiment, the bracket could
be arranged such that the area of contact between the
first flange and the first inner side of the groove which
forms an angle of less than 45 degrees to the plane of
the window or door structure and/or the area of contact
between the second flange and the second inner side of
the groove which forms an angle of less than 45 degrees
to the plane of the window or door structure arel/is greater
than 20mm2. Larger values than 20mm? could also be
imagined, for example greater than 30mm?2, greater than
40mm? or greater than 50mm2. By providing a large con-
tact area between the flange and the groove, the flange
is prevented from being pressed into the material of the
groove over time. This keeps the connection between
the groove and the bracket firm even after multiple load-
ings.

[0020] Inone embodiment, the mounting bracket could
be arranged such thatthe flanges of the mounting bracket
are arranged such that when the mounting bracket is held
such that the first axis (C) is at an angle to an axis which
is perpendicular to the plane of the window or door struc-
ture, the maximum distance between the flanges in a
direction which is perpendicular to the plane of the win-
dow or door structure is less than when the bracket is
held such that the first axis is parallel with the axis which
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is perpendicular to the window or door structure. In this
way, the flanges can be inserted in a groove without dam-
aging the sides of the groove and then rotated into the
groove to fasten the bracket to the groove. This also al-
lows the flanges to be used together with a dovetail
groove.

[0021] In one embodiment, the groove in the fixed
frame could be a dovetail groove were the inner sides of
the groove each form an angle to the plane of the window
ordoor structure of between 5 and 45 degrees. In another
embodiment, the groove in the fixed frame could be a
square groove where the two opposing inner sides of the
groove each form an angle to the plane of the window or
door structure of 0 degrees.

[0022] Another way of describing the connection be-
tween the flanges of the mounting bracket and the groove
is that the two flanges of the mounting bracket could be
arranged such that the outer surfaces ofthe flanges press
up against the inner sides of the groove. This provides a
good support between the flanges and the groove.
[0023] Inone embodiment, the fixed frame could com-
prise a wooden portion or a composite portion and the
groove could be placed in the wooden or composite por-
tion of the fixed frame.

[0024] It can also be noted that the above embodi-
ments have focussed on the combination of a window or
door structure and a mounting bracket. However, inde-
pendent claims directed to the mounting brackets alone
as described in this specification could also be formulat-
ed.

[0025] For example, a claim could be formulated as
follows: "A mounting bracket suitable for connecting a
window or door frame to an opening in a wall, said bracket
comprising a body portion with a first area which is to be
connected with the frame when the bracket is attached
to the frame and a second area which is to be connected
to the opening in the wall when the bracket is attached
to the wall opening, said bracket comprising two flanges
which protrude from the first area, said two flanges being
arranged exclusively one on each side of a first plane
which is arranged parallel with the longitudinal axis of the
bracket and perpendicular to the first area and one on
each side of a second plane which is perpendicular to
the first plane and perpendicular to the first area, char-
acterized in that said flanges are arranged such that the
projection of said flanges onto the second plane is greater
than the projection of said flanges onto a plane which is
parallel to the first area." Furthermore, the ratio between
the two projections could be greater than 2 to 1 or greater
than 3to 1. In another example, the bracket as mentioned
above could comprise at least one projection projecting
from at least one of said flanges in a direction which is
perpendicular to the second plane.

[0026] It should be emphasized that the term "com-
prises/comprising/comprised of" when used in this spec-
ification is taken to specify the presence of stated fea-
tures, integers, steps or components but does not pre-
clude the presence or addition of one or more other fea-
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tures, integers, steps, components or groups thereof.
[0027] For example, in the embodiments shown in the
figures, there are two distinct flanges. But it could also
be imagined that each flange could be made up of a
number of smaller flanges, rods, columns, flaps, etc...
Together, they form acompound surface which can press
up against the side of the groove. Also, it should be un-
derstood that the two flanges could be joined together
such that they are integrally formed, but still act as two
flanges each having an area of contact which press up
against the sides of the groove.

Brief description of the drawings

[0028] In the following, the invention will be described
in greater detail with reference to embodiments shown
by the enclosed figures. It should be emphasized that
the embodiments shown are used for example purposes
only and should not be used to limit the scope of the
invention.

[0029] Figures 1-5show a top perspective view, a bot-
tom perspective view, a top view, a side view and a bot-
tom view respectively of a first embodiment of a left hand
(when seen from the inside of the window) mounting
bracket according to the invention.

[0030] Figures 6-7 show a top perspective view and a
bottom perspective view respectively of a first embodi-
ment of a right hand (when seen from the inside of the
window) mounting bracket according to the invention.
[0031] Figures 8-9 show two different perspective
views of a window assembly comprising a bracket ac-
cording to figures 1-5 mounted on the left side of the
window assembly and a bracket according to figures 6-7
mounted on the right side of the window assembly.
[0032] Figure 10 shows a left side view of the window
assembly shown in figures 8-9.

[0033] Figure 11 shows a right side view of the window
assembly shown in figures 8-9.

[0034] Figure 12 shows a top view of the window as-
sembly shown in figures 8-9.

[0035] Figure 13 shows a detail left side view of the
connection between the bracket and the window frame
of the window assembly shown in figures 8-9.

[0036] Figure 14 shows a detail right side view of the
connection between the bracket and the window frame
of the window assembly shown in figures 8-9.

[0037] Figure 15 shows a detail top view of the con-
nection between the left hand bracket and the window
frame of the window assembly shown in figures 8-9.
[0038] Figure 16 shows a detail top view of the con-
nection between the right hand bracket and the window
frame of the window assembly shown in figures 8-9.
[0039] Figures 17-21 show a top perspective view, a
bottom perspective view, a top view, a side view and a
bottom view respectively of a second embodiment of a
left hand (when seen from the inside of the window)
mounting bracket according to the invention.

[0040] Figures 22-24 show a top perspective view, a
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top view in the mounted position and a top view in a
mounting position respectively of a third embodiment of
a left hand (when seen from the inside of the window)
mounting bracket according to the invention.

[0041] Figure 25-27 show top views of a fourth embod-
iment of a bracket, showing an engagement element in
three different positions.

[0042] Figures 28-31 show a top perspective view, a
top view, a side view and a detailed side view respective
of a fifth embodiment of a mounting bracket according to
the invention.

[0043] Figures 32-33 show a top perspective view and
a side view respectively of the mounting bracket shown
in figures 28-31 when assembled with a support element.
[0044] Figures 34-35 show the support element shown
in figures 32-33 in a top perspective view and a side view
respectively.

[0045] Figure 36 shows a top perspective view of a
window structure with two brackets as shown in figures
28-31 to be mounted to one side of the fixed frame of the
window structure and two brackets and support elements
as shown in figures 32-33 to be mounted on the bottom
side of the fixed frame of the window structure.

[0046] Figures 37-42 show schematic representations
of different embodiments of grooves and corresponding
flanges which illustrate the term "path of contact" used
in the specification and the claims.

Detailed description of the embodiments

[0047] The mounting bracket 1 shown in figures 1-5 is
a mounting bracket for mounting a window assembly in
an opening in a wall. Figures 8-16 show details of how
the mounting bracket achieves this purpose. Figures
8-16 will be described in more detail later on in this spec-
ification.

[0048] The mounting bracket of figures 1-5 is a left
hand bracket. That is to say, the bracket is designed to
be mounted on the left hand side of a window assembly
when the window is seen from the inside. It should be
noted that the bracket can also be mounted on the right
hand side of a window assembly, but will not have the
same effect. This feature will be discussed in more detail
later on in this specification.

[0049] The bracket 1 is formed from a plate like mate-
rial such as metal sheet which is stamped and bent into
the proper shape. The bracket comprises an elongated
body portion 2. In order to make the body portion stiff,
ribs 3 are formed along the longitudinal axis of the body
portion. The bracket has afirst area 4 which is connected
to the window frame when the bracket is mounted on a
window frame and a second area 5 which is connected
to the wall opening when the bracket is connected to a
wall opening. At the second area 5 there are a number
of holes through which screws and/or other types of fas-
teners can be mounted to fasten the bracket to the wall
opening.

[0050] At the first area 4, the bracket comprises two
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flanges 6, 7 which protrude from the first area on the side
of the bracket which will be facing the window frame when
the bracket is mounted on a window frame. As it can be
seen from the figures, the flanges are formed by making
a C-shaped cut in the material of the bracket at the first
area and then bending the flange up. The flanges in this
particular embodiment are essentially rectangular planar
flanges. The flanges are in the current embodiment ar-
ranged exclusively one on each side of the centre axis
C of the bracket and one on each side a plane A which
is parallel to the plane of the window assembly when the
bracket is mounted on the window assembly. It should
be mentioned that in this particular embodiment, the cen-
tre axis of the bracket is aligned with an axis which is
perpendicular to the plane of the window assembly when
the bracket is mounted on the window assembly.
[0051] The flanges are arranged such that the plane
of the flange is arranged at an angle to the plane of the
window assembly. In the current example, the two flang-
es are each angled the same amount from the plane of
the window assembly, but in opposite directions. This
can be seen when looking at the flanges from the side
of the bracket (see figure 4), where it can be see that the
flanges form a V shape with respect to each other. In
order to strengthen the flanges, against forces which at-
tempt to bend the flanges, a support rib 8 has been
formed in the centre of each flange.

[0052] The flanges have also been formed with three
protrusions 9, 10, 11 extending from the ends of each of
the flanges. The protrusions extend in a direction which
is perpendicular to the plane of the window assembly
when the bracket is mounted on the window frame. In
the current embodiment the protrusions also extend per-
pendicular to a plane of symmetry between the two flang-
es. As can be seen from especially figures 3 and 5, there
is one large protrusion 9 near the side of the bracket
when seen from the top or bottom, and two smaller pro-
trusions 10,11 near the centre of the bracket when seen
from the top or bottom.

[0053] The bracket also comprises two holes 12 in the
first area of the bracket. These holes can be used for
screws which can further fasten the bracket to the window
frame if it is necessary. It can also be seen from the fig-
ures that the bracket at the first area of the bracket has
been formed into a box like structure. This gives extra
strength to the bracket.

[0054] The mounting bracket 20 shown in figures 6-7
is the mirror image of the bracket shown in figures 1-5
and is therefore designed to be mounted on the right
hand side of a window assembly when the window is
seen from the inside. The bracket of figures 6-7 won’t be
described in detail, but the reader is referred to the de-
scription of the bracket in figures 1-5. The reference nu-
merals on figures 6-7 are the same reference numerals
that are used in figures 1-5.

[0055] Figures 8-16 show different views of how the
brackets 1, 20 are attached to a window frame 50. The
window frame 50 is comprised of four wooden frame el-
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ements 50a, 50b, 50c¢, 50d. A groove 51 isarranged along
the periphery of the window frame of two of the frame
elements 50a, 50c. In many cases, a groove will be
formed around all four frame elements. The groove of
the current embodiment is a dovetail groove. By dovetail
groove, is meant a groove which is narrower at its en-
trance than in its interior. Usually the sides of a dovetail
groove form an angle to the plane of symmetry of the
groove of between 5 and 40 degrees.

[0056] Alefthand bracket 1is mounted on the left hand
side of the window frame when seen from the inside of
the window and a right hand bracket 20 is mounted on
the right hand side of the window frame when seen from
inside the window. The left hand bracket 1 is shown in a
position just before it is fastened to the frame and the
right hand bracket 20 is shown after it has been fastened
to the frame.

[0057] As can be seen from the figure, see especially
figures 10 and 13, the left hand bracket is rotated clock-
wise about 20 degrees from the horizontal. In this posi-
tion, it can be seen that the maximum distance between
the flanges 7 and protrusions 9,10,11 in the direction
which is perpendicular to the plane of the window assem-
bly is less than when the bracket is rotated into the hor-
izontal position. The horizontal position is shown in fig-
ures 11 and 14. This change in distance is especially
clearwhen comparing figures 15and 16. When the brack-
et is rotated away from the horizontal (figure 15), it is
possible to insert the flanges of the bracket into the
groove inthe frame. Once the flanges have been inserted
as shown in figures 15, the bracket can be rotated, back
into the horizontal position (figure 16). In this way, the
flanges are pressed up against the inner sides of the
groove and the protrusions are pressed into the wooden
material of the frame. In this way, the protrusions "bite"
into the frame and hold the bracket fastened to the frame.
[0058] In addition, the protrusions have the effect of
increasing the friction between the bracket and the frame
in the direction which is parallel to the longitudinal axis
ofthe groove. This allows the bracket to support a portion
of the window’s own weight when the window is mounted
in the window opening. If enough brackets are used with
respect to the weight of the window, it is possible to elim-
inate the need for brackets mounted at the base of the
window. The protrusions also increase the friction be-
tween the bracket and the groove in a direction which is
perpendicular to the longitudinal axis of the groove and
parallel to the plane of the window structure. This ensures
that the bracket cannot easily be pulled out of the groove.
This is especially important for grooves which have sides
which form very small angles to the plane of the window
structure, for example square grooves.

[0059] Itcan also be seen from figure 16 that the flang-
es press up against the inner sides of the groove since
the distance between the flanges in a direction perpen-
dicular to the flanges is essentially equal to the width of
the groove. It could be noted that in the current embod-
iment, the flanges have an angle which is equal to the
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angle of the sides of the groove. However, it could be
imagined that the flanges have an angle which is slightly
larger to the plane of the window than the angle of the
sides of the groove. When the flanges are inserted in the
groove, the flanges would be bent towards each other
and there would therefore be an elastic force which holds
the flanges against the sides of the groove. However, the
distance between the flanges at their base and the width
of the opening of the groove should be equal.

[0060] The contact between the inner sides of the
groove and the flanges, is furthermore spread out over
an area. As can be seen from, for example, figures 14
and 16, the contact area between the first flange 6 and
the groove and the contact area between the second
flange 7 and the groove are arranged exclusively on ei-
ther side of the centre axis C of the bracket. In this way,
when the bracket is rotated about a point which lies cen-
tred between the two contact areas, for example on the
centre axis C of the bracket, the maximum distance be-
tween the flanges and protrusions in a direction which is
perpendicular to the longitudinal axis of the groove and
perpendicular to the plane of the window structure be-
comes smaller. As can be imagined, if the contact areas
of the flanges were overlapping, then the overlapping
portions would cause the maximum distance between
the flanges in the above mentioned direction to increase
when the bracket were rotated.

[0061] It can also be noted that by arranging the flang-
es of the mounting bracket such that the areas of contact
between the sides of the grooves and the outer surfaces
of the flanges are arranged exclusively one on each side
of a first axis which is perpendicular to the plane of the
window structure and one on each side of a first plane
which is parallel to the plane of the window structure, the
outer surfaces of the flanges move towards the inner sur-
faces of the groove during mounting in a direction which
is close to perpendicular to the plane of the window struc-
ture. In other words, the bracket can be rotated about a
point which is essentially centred between the outer sur-
faces of the flanges (or essentially centred between the
areas of contact between the outer surfaces of the flang-
es and the inner sides of the groove). In this way, the
protrusions on the flanges can be forced into the material
of the fixed frame in a direction which is close to perpen-
dicular to the plane of symmetry of the groove. This pre-
vents the protrusions from causing a large amount of
damage to the fixed frame. By comparing the current
embodiment to for example the solutions of DE 2 245
156 and DE 30 39 484 A1, one can see that the protru-
sions of the current embodiment are forced into the fixed
frame with very little damage to the fixed frame instead
of making a large cut into the fixed frame. This is also
useful if other forms of friction enhancing elements are
used, for example glue or double sided tape. Since the
outer surfaces of the flanges move towards the inner
sides of the groove almost perpendicularly without any
significant sliding motion, glue or tape could be used to
anchor the flanges in the groove. Glue or tape would not
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work with a solution as disclosed in DE 2 245 156 A1.
[0062] Whenseeninacross sectionthroughthe flange
and groove taken along a plane which is perpendicular
to the longitudinal axis of the groove, the contact between
the outer surface of the flange and the inner side of the
groove occurs along a contact path. As can be seen from,
for example, figure 16, this contact path assumes an an-
gle to the plane of the window assembly which is quite
small. In the prior art where the bracket engages with
flanges on the frame profile, the path of contact is usually
arranged at an angle of 90° to the plane of the window
assembly. In this way, one ends up with thin and fragile
flanges if the frame profile thickness is to be minimized.
However, by arranging the contact path at a smallerangle
to the plane of the window assembly, the contact area
can be increased and the forces on the frame minimized.
It should also be noted that if the contact path were
curved, then according to the invention, the average of
the tangent of the contact path would be at an angle of
less than 90° to the plane of the window assembly. It
should be noted that the tangent is defined as the first
derivative of the contact path and the tangent of a straight
line is therefore the straight line itself.

[0063] Figures 37-42 show some schematic represen-
tations of different flanges and grooves which illustrate
how the phrase "path of contact" should be interpreted.
It should be noted that the figures show the two flanges
in the same cross section, even though the flanges are
not overlapping. However for the sake of illustration both
flanges are shown in the same cross section. In the "real"
world, a cross section through the first flange on a plane
which is perpendicular to the longitudinal axis of the
groove would show the "path of contact" of the contact
area between the first flange and the first side of the
groove and a cross section through the second flange
along a parallel plane would show the "path of contact"
of the contact area between the second flange and the
second side of the groove. It should also be noted that
the area of contact is not explicitly shown in the figures
since the figures are cross sections, but it could be im-
agined by the person skilled in the art that the flanges
are in contact with the sides of the groove over an area
which can be called the contact area.

[0064] Figure 37 shows a portion of a frame 100 and
a portion of a bracket 101. The frame has a dovetail
groove 102 having a first inner side 103 and a second
inner side 104 opposite the first inner side 103. The
groove also has a bottom 105. The bracket has a first
flange 106 and a second flange 107. The two flanges
have outer surfaces 108 and 109 respectively which are
arranged at an angle to a plane which is parallel to the
plane of the window structure. The two outer surfaces
108 and 109 are also arranged symmetrically to each
other. The outer surfaces 108 and 109 are, in the current
embodiment, arranged such that they are parallel to the
inner sides of the groove. As can be seen from figure 38,
when the flanges are arranged inside the groove, the
outer surfaces of the flanges lie up against the inner sides
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of the groove. In this way two areas of contact are formed
between the inner surfaces of the groove and the outer
surfaces of the flange. In the cross section as shown in
for example figure 38, the contact area is represented by
two thick two dimensional lines 110 which can each be
called a "path of contact". In this case, the tangent to the
path of contact forms an angle to the plane W of the
window structure which is approximately 15 degrees.
[0065] In figure 39, the prior art type of bracket and
groove are shown, as known from for example DE
6913297U. In this case the path of contact 111 is ar-
ranged along a line which is perpendicular to the plane
W of the window structure. In figure 40, the bracket has
been slightly twisted in the groove and the base of the
flanges have come into contact with the inner sides of
the groove. However, the path of contact is now com-
posed of a first path 111 which is perpendicular to the
plane of the window frame and a second path 112 which
is parallel to the plane of the window frame. The average
tangent to this compound path of contact will be greater
than 45 degrees to the plane W of the window structure
since thefirstpath 111 islongerthan the second path 112.
[0066] Figure 41 shows another example of a path of
contact. In this example, the path of contact 115 forms
an angle to the plane of the window structure of zero
degrees. Figure 42 shows another example of path of
contact 120 which is curved. In this case the average
tangent to the path of contact is less than 40 degrees.
[0067] It should be noted that the average tangent can
be found by taking the tangent at a suitable number of
equally spaced points along the path of contact and di-
viding by the number of points used. This can be easily
found via calculus and a person skilled in the art of math-
ematics will be able to find this measure easily.

[0068] The design of the flanges whereby the flanges
press up against opposite inner sides of the groove, has
the effect of securing the bracket in the groove such that
the frame cannot move relative to the bracket in the di-
rection which is perpendicular to the plane of the window.
This ensures that the bracket can support the window
whenitis exposed towind loads. Furthermore, by spread-
ing the contact between the flanges and the sides of the
groove out over an area the bracket is prevented from
pressing into the sides of the groove. This will keep the
bracket securely fastened to the groove over time.
[0069] As mentioned previously, the brackets can be
made as left handed or as right handed brackets. When
a left hand bracket is mounted on the left hand side of
the window, the weight of the window will cause the pro-
trusions to be forced deeper into the wood of the frame.
This would also make it possible to fasten the bracket to
the wall opening at its second end with a single bolt be-
cause the bracket would be able to support a moment at
the interface between the groove and the bracket. How-
ever, this would cause large moments to be applied to
the groove in the frame. If the frame were not strong
enough, the bracket could damage the frame. Therefore,
in most cases, two screws would be used to fasten the
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bracket to the wall opening. In this way, the bracket acts
as a beam solidly connected to the wall opening and most
of the moments would be applied to the wall opening.
[0070] If the left hand bracket were mounted on the
right hand side of the window, then the weight of the
window would cause the protrusions to withdraw from
the wood. However, it could be mentioned that when the
left hand bracket is mounted on the right hand side of the
window, then the bracket would hold itself in position due
to gravity, during the mounting of the bracket on the
frame. The bracket would even hold itself in position be-
fore the protrusions have been forced into the wood of
the frame. Therefore, in embodiments which don’t have
protrusions which bite into the frame, it might be desirable
to use a left hand bracket on the right hand side of the
frame in order to ease mounting of the brackets on the
frame.

[0071] In the above example, the brackets have been
mounted to the left and right hand sides of the window.
However, within the scope of the invention, it could also
be advantageous to mount the brackets to the top and/or
bottom of the window. For example, when a side hung
window is attached to a wall opening, there are loads in
the frame which run sideways due to the moment applied
by the window sash on the window frame. In this case,
a bracket according to the current invention could be
mounted on the top of the frame to support the forces
which are present in the top and bottom frame members.
[0072] For example, if the window assembly shown in
figure 8 were a side hung window where a window sash
was hinged on the right hand side of the window when
looking out of the window, there would be forces which
would cause the window frame to want to rotate counter
clockwise when looking out the window. In this case, a
left hand bracket could be mounted to the top frame el-
ement and/or a left hand bracket could be mounted to
the bottom frame element. It should be noted that figure
8 shows top and bottom frame elements withouta groove,
however, a groove could be added if brackets were to be
added to the top and/or bottom frame element.

[0073] The second embodiment of a bracket 60 shown
in figures 17-21 is almost identical to the bracket 1 shown
in figures 1-5. It is also a left hand bracket. The major
differences between the bracket 60 of figures 17-21 and
the bracket 1 of figures 1-5 is that the flanges 6,7 have
two smaller support ribs 61,62 instead of one larger sup-
portrib 8 and there is only one protrusion 63,64 per flange
instead of three as in the previous embodiment. It can
also be seen that the protrusion 63 which is arranged at
the top of the bracket when the bracket is mounted on
the frame, is formed to provide more support to the pro-
trusion with a curved portion 65 below the protrusion. In
this way, the protrusion is strengthened. This allows the
protrusion to bear more load in a direction which is par-
allel to the longitudinal axis of the groove.

[0074] The third embodiment of a bracket 70 shown in
figures 22-24 is very similar to the bracket 1 shown in
figures 1-5 and is also a left hand bracket. Please note
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that the elongated body portion of the bracket is not
shown in figures 22-24 in order to simplify the figures.
The major differences between the bracket 70 of figures
22-24 and the bracket 1 of figures 1-5 is that the instead
of having bent up metal flanges as in figures 1-5, the
"flanges" 6,7 of the third embodiment are two surfaces
of a single solid protrusion 71. The solid protrusion 71,
has two flat surfaces 6,7 which will engage with the inner
sides 74 of the groove when the bracket is rotated into
place. On the side of the flanges 6,7 there is a curved
surface 72,73. This curved surface helps in pressing the
bracket into the groove when the solid protrusion 71 is
made slightly larger than the groove. This allows the pro-
trusion 71 to securely wedge in place in the groove.
[0075] We note that in the current embodiment, the
surfaces 6,7 are shown as being flat and smooth. How-
ever, it could be imagined that the surfaces 6,7 are pro-
vided with small protrusions or other friction enhancing
means in order to more securely grip onto the inner sides
of the groove.

[0076] The fourth embodiment of a bracket shown in
figures 25-27 is very similar to the bracket shown in figure
22-24, but in order to simplify the figures, only the solid
protrusion 81, the inner sides 82 of the groove and the
longitudinal axis L of the bracket are shown in the figures.
The main body of the protrusion 82 is formed as a pro-
trusion having a generally oval shape. On either side of
the major axis of the oval protrusion, flanges 6,7 are ar-
ranged.

[0077] When the bracketis to be mounted in place, the
solid protrusion is inserted into the groove as shown in
figure 25 with the longitudinal axis of the bracket at
around 80 degrees to the plane which is perpendicular
to the longitudinal axis of the groove. In this position, the
dimension of the solid protrusion perpendicular to the
groove is less than the width of the groove. When the
bracket is rotated clockwise in the figures the oval pro-
trusion wedges into the groove. When the major axis of
the oval is perpendicular to the longitudinal axis of the
groove, see figure 26, the oval disk slightly deforms the
groove because the width of the oval protrusion at the
maijor axis is slightly larger than the width of the groove.
When the bracket is further rotated, the groove springs
back because the major dimension of the oval has been
passed. A slight rotation more and the flanges come into
contact with the sides of the groove, see figure 27. In this
way, the solid protrusion is held firmly in the groove and
can’t fall out. When the bracket is to be removed, the
bracket must be forcefully rotated in order to rotate the
major dimension of the oval protrusion past the inner
sides of the groove.

[0078] In this way, the solid protrusion 81 is formed
such that it has a position in which it is locked in place
and can only be removed by the application of a certain
amount of force. This self locking action can be attributed
to the fact that the distance from the centre of the protru-
sion to the perimeter of the solid protrusion has at least
four peaks, instead of just two as would be the case with
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a simple oval. In the embodiment shown, along the di-
rection of rotation, the first peak is slightly lower than the
second peak.

[0079] Figures 28-31 show some different views of a
fifth embodiment 150 of a mounting bracket. This bracket
is again very similar to the bracket shown in figures 1-5,
therefore the bracket will not be discussed in great detail,
only the main differences between the brackets will be
mentioned. The person skilled in the art will be able to
appreciate the smaller differences between the brackets.
It should be noted that the bracket shown in figures 28-31
is a right hand bracket when seen from the inside of the
window frame in contrast to the bracket shown in figures
1-5.

[0080] The main difference between the fifth embodi-
ment of the bracket 150 and the first embodiment of the
bracket 1 is that the flanges 151, 152 are arranged per-
pendicular to the plane of the bracket instead of at an
angle. In this case, the bracket is designed to be inserted
in a square groove instead of in a dovetail groove. The
outer surfaces 153, 154 of the flanges are designed to
lie up against the inner sides of the groove when the
bracket is mounted to the fixed frame. A single protrusion
155, 156 is arranged on each flange. The protrusions
being arranged at the outer most portions of the flanges
and be arranged perpendicular to the plane of the flang-
es.

[0081] Another difference between the first embodi-
ment of the bracket 1 and the fifth embodiment 150 is
that the first area 157 of the bracket is flat and not box
shaped. However a number of strengthening ribs 158
have been formed in the first area to strengthen the first
area.

[0082] Figures 32 and 33 show two different views of
a mounting bracket 150 as shown in figures 28-31 which
is assembled together with a supporting bracket 160. The
supporting bracket can be used in cases where the brack-
et 150 is required to support aload which is perpendicular
to the plane of the bracket itself. This could be, for ex-
ample, when the bracket is mounted to the bottom frame
element of a window frame and where the bracket should
support the weight of the window frame. This situation is
shown in figure 36. The mounting bracket 150 can be
attached to the supporting bracket 160 via self tapping
screws screwed through the bracket and the support
bracket.

[0083] The window structure 170 shown in figure 36
schematically shows four fixed frame elements 170a,
170b, 170c and 170d. A square groove 171 is arranged
in three frame members 170a, 170c, 170d. Two brackets
150 are mounted to the left side of the window when seen
from the inside (the right side in the figure) and two brack-
ets 150 are mounted to the bottom frame element 170d.
The two bottom brackets 150 are supported by support-
ing brackets 160. Note that in figure 36, the brackets
mounted to the left side of the window frame are right
hand brackets as described above. Since the weight of
the window is being supported by the brackets on the
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bottom of the frame, right hand brackets are used on the
left side of the frame to make mounting of the brackets
in the groove easier as discussed previously.

[0084] Figures 34 and 35 show two detailed views of
the supporting bracket 160. As can be seen from the
figures, the support bracket 160 comprises a first rail por-
tion 161 in which the second area of the bracket can be
arranged. The rail portion 161 is provided with flange
elements 162, 163, 164 which guide and hold the second
area of the mounting bracket attached to the rail portion.
The rail portion is connected to a triangular flange 165
arranged perpendicularly to the rail portion and which
provides the support force to the mounting bracket. The
triangular flange 165 is attached to a mounting flange
166 which would be attached to the wall in which the
window opening is arranged. In a typical situation, the
wall is comprised of an inner wall and an outer wall. The
space between the inner and outer walls is filled with
insulation. The mounting flange 166 would be attached
to the outwardly facing surface of the inner wall in the
hollow between the inner wall and the outer wall. The
person skilled in the art will understand this type of con-
struction.

[0085] As mentioned previously the embodiments
shown in the figures have only shown a limited number
of different embodiments which are covered by the scope
of the invention. The person skilled in the art will be able
to develop other embodiments based on the teachings
of the current invention.

[0086] For example, in the embodiments shown, the
groove has been a dovetail groove. However, the inven-
tion will also cover grooves having a square cross section
for example. In this case, the flanges could be made
spring loaded so that they are firmly pressed against the
sides of the groove when the bracket is mounted in the
groove.

[0087] Another example is that the embodiments
shown in the figures all have protrusions which act as
large hooks which press into the material of the frame.
However embodiments of brackets which don’t have
such large hook like protrusions could also be imagined.
For example one could imagine small protrusions in the
main body of the flange which could press out and dig
into the sides of the groove.

[0088] If the brackets should be used together with a
frame material other than wood, for example fibreglass
or metal, large protrusions which dig into the material will
not be the best solution. However, in this case, other
types of friction inducing means could be used to allow
the bracket to support vertical loads. For example, one
could use glue or other type of adhesive. One could also
imagine that a number of recesses were formed in the
sides of the groove of the frame element, with which a
large protrusion could engage when mounted on the
frame.

[0089] It can also be mentioned that the current em-
bodiments are all elongated, however, the bracket could
have another form than elongated. For example, the
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bracket could be square or triangular. In addition, the
flanges have all been shown as flat planar flanges, how-
ever, it could also be imagined that the flanges were
curved and thatthe inner sides of the groove were curved
a similar amount.

[0090] Itshould also be mentioned that the currentem-
bodiment has been related to a window having a window
frame with four frame elements. However, the brackets
can also be used to mount a door in a wall opening. As
will be known to the person skilled in the art, door frames
are typically comprised of two side frame elements
(jamb), a top frame element (head) and a bottom frame
element (threshold). In the most common cases, the
bracket according to the invention will be mounted to the
left and right side frame elements (jamb). In many cases,
the top and side frame elements will be identical and will
have a groove at their outer side, whereas the bottom
frame element will be different and not have a groove on
its outer side.

Claims

1. Awindow or door structure which is suitable for being
mounted in an opening in a wall, said window or door
structure comprising a fixed frame (50;170) being of
the type with a groove (51;171) arranged along at
least a portion of the outer periphery of the fixed
frame and arranged such that the longitudinal axis
of the groove is parallel with the plane of the window
or door structure and where said window or door
structure comprises at least one mounting bracket
(1;20;60;70;150) suitable for connecting said fixed
frame (50;170) to said opening, said mounting brack-
et comprising a first area (4) which is fastened to the
fixed frame and a second area (5) which is arranged
to be fastened to said opening when the window or
door structure is mounted in the opening, and where
said first area comprises at least a first flange (6) and
asecondflange (7) which protrude from thefirstarea,
said bracket being arranged such that the flanges
protrude from the first area on the side of said mount-
ing bracket which is facing the fixed frame, said flang-
es are arranged one on each side of a first plane (A)
which is parallel to the plane of the window or door
structure and where the first flange is in contact with
at least a portion of a first inner side of said groove
and the second flange is in contact with at least a
portion of a second inner side of said groove which
is opposite the first inner side of said groove and
where the bracket is arranged such that the contact
area between the first flange and the first inner side
of said groove and the contact area between the sec-
ond flange and the second inner side of said groove
are arranged exclusively one on each side of a first
axis (C) which is perpendicular to the plane of the
window or door structure characterized in that the
contact between the first flange and the first inner
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side of the groove and the contact between the sec-
ond flange and the second inner side of the groove,
when seen in cross sections through said flanges
taken along a plane which is perpendicular to the
longitudinal axis of the groove, forms a path of con-
tact, the angle between the average tangent of the
path of contact and the plane of the window or door
structure being less than 40°.

A window or door structure according to claim 1,
characterized in that at least one of the flanges
(6,7;151,152) of the mounting bracket (1;20;60;70;
150) is arranged such that the flange’s dimension
which is parallel to the longitudinal axis of the groove
to which the bracket is connected is greater than the
flange’s dimension which is perpendicular to said
longitudinal axis of the groove (51) and parallel to
the plane of the mounting bracket.

A window or door structure according to claim 1 or
2, characterized in that the mounting bracket (1;
20;60;70;150) is arranged such that a vector be-
tween a point on the first flange (6;151) and a point
on the second flange (7;152) has a component in a
direction parallel to the longitudinal axis of the groove
(51;171) to which the bracket is connected which is
at least twice as large as the width of the groove.

A window or door structure according to any one of
claims 1-3, characterized in that the longitudinal
axis of the area of contact between the first flange
(6;106;151) and the first inner side (103) of the
groove (51;102;171) and the longitudinal axis of the
area of contact between the second flange (7;107;
152) and the second inner side (104) of the groove
(51;102;171) are parallel to each other and to the
longitudinal axis of the groove.

A window or door structure according to any one of
claims 1-4, characterized in that the area of contact
between the first flange (6;106;151) and the first in-
ner side (103) of the groove (51;102;171) which
forms an angle of less than 45 degrees to the plane
of the window or door structure and/or the area of
contact between the second flange (7;107;152) and
the second inner side (104) of the groove (51;102;
171) which forms an angle of less than 45 degrees
to the plane of the window or door structure arefis
greater than 20mm?2,

A window or door structure according to any one of
claims 1-5, characterized in that the mounting
bracket (1;20;60;70;150) is formed from a metal
plate element (2) and that the flanges (6,7;151,152)
are stamped and bent away from the plane of the
bracket.

A window or door structure according to any one of
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claims 1-6, characterized in that the mounting
bracket (1;20;60;70;150) is arranged such that at
least one flange (6,7;151,152) has a friction enhanc-
ing element (9,10,11; 63,64;155,156) which is ar-
ranged to increase the friction between the flange
and the side of the groove (51;171) which the flange
is in contact with, the friction being increased in the
direction which is parallel to the longitudinal axis of
the groove.

A window or door structure according to any one of
claims 1-7, characterized in that the mounting
bracket (1;20;60;70;150) is arranged such that at
least one flange (6,7;151,152) has a friction enhanc-
ing element (9,10,11; 63,64;155,156) which is ar-
ranged to increase the friction between the flange
and the side of the groove (51;171) which the flange
is in contact with, the friction being increased in the
direction which is perpendicular to the longitudinal
axis of the groove and parallel to the plane of the
window or door structure.

A window or door structure according to claim 7 or
8, characterized in that the friction enhancing ele-
ment (9,10,11; 63,64; 155,156) is a protrusion which
is attached to the flange and which protrudes from
said flange in a direction having a component which
is perpendicular to the plane of the window or door
structure, said protrusion being arranged to protrude
into a recess in the inner side of the groove (51;171)
of the frame element.

A window or door structure according to any one of
claims 7-9, characterized in that the protrusion (9;
63,64;155,156) is in the form of a hook which cuts
into the fixed frame (50;170) when the mounting
bracket is mounted on the fixed frame.

A window or door structure according to any one of
claims 1-10, characterized in that flanges (6,7;
151,152) of the mounting bracket are arranged such
that when the mounting bracket (1;20;60;70;150) is
held such that the first axis (C) is at an angle to an
axis which is perpendicular to the plane of the win-
dow or door structure, the maximum distance be-
tween the flanges in a direction which is perpendic-
ular to the plane of the window or door structure is
less than when the bracket is held such that the first
axis is parallel with the axis which is perpendicular
to the window or door structure.

A window or door structure according to any one of
claims 1-11, characterized in that the groove (51)
in the fixed frame (50) is a dovetail groove were the
inner sides of the groove each form an angle to the
plane of the window or door structure of between 5
and 45 degrees.
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15.
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A window or door structure according to any one of
claims 1-11, characterized in that the groove (171)
in the fixed frame (170) is a square groove were the
two opposing inner sides of the groove each form an
angle to the plane of the window or door structure of
0 degrees.

A window or door structure according to any one of
claims 1-13,

characterized in that the two flanges (6,7) of the
mounting bracket (1;20;60;70;150) are arranged
such that the outer surfaces of the flanges press up
against the inner sides of the groove.

A window or door structure according to any one of
claims 1-14, characterized in that the fixed frame
(50;170) comprises a wooden portion or a composite
portion and that the groove (51;171) is placed in the
wooden or composite portion of the fixed frame.
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