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(67)  The invention relates to a fastening arrange-
ment (100) for fastening roof equipment at a roof sur-
face/structure, the fastening arrangement (100) compris-
ing: a fastening plate (110) having an upside (112) com-
prising: at least one fastening means (118) for fastening
a roof equipment (200) at the fastening plate (110), a
downside (114) arranged to be placed on a roof sur-

FASTENING ARRANGEMENT FOR ROOF EQUIPMENT

face/structure (310) in operation, and at least one attach-
ment means (116) for attaching the fastening plate (100)
at the roof surface/structure (310); at least one load brak-
ing device (150) configured to at least partially penetrate
the roof surface/structure (310) and/or grip onto the roof
surface/structure (310) when a load (L) is applied at the
fastening means (118).
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Description
Technical Field

[0001] The invention relates to a fastening arrange-
ment for fastening roof equipment at a roof.

Background

[0002] Different fastening arrangement for fastening
roof equipmentto a roof are provided on the market. Such
fastening arrangements may comprise a fastening de-
vice for fastening roof equipment to a roof via a roof con-
sole. Examples of roof equipment are ladders, snow fenc-
es, safety equipment and solar panels.

Summary

[0003] An objective of embodiments of the invention is
to provide a solution which mitigates or solves the draw-
backs and problems of conventional solutions.

[0004] Another objective of embodiments of the inven-
tionis to provide a solution which can absorb load applied
at a fastening arrangement.

[0005] The above and further objectives are solved by
the subject matter of the independent claims. Further ad-
vantageous embodiments of the invention can be found
in the dependent claims.

[0006] According to an aspect of the invention, the
above mentioned and other objectives are achieved with
a fastening arrangement for fastening roof equipment at
a roof surface/structure, the fastening arrangement com-
prising:

a fastening plate having an upside comprising: at
least one fastening means for fastening a roof equip-
ment at the fastening plate, a downside arranged to
be placed on a roof surface/structure in operation,
and at least one attachment means for attaching the
fastening plate at the roof surface/structure; and
atleastone load braking device configured to atleast
partially penetrate the roof surface/structure and/or
grip onto the roof surface/structure when a load is
applied at the fastening means.

[0007] That the load braking device is configured to
penetrate the roof surface/structure at least partially may
be understood such that at least one part of the load
braking device is configured to penetrate the roof sur-
face/structure at least partially. That the load braking de-
vice is configured to grip onto the roof surface/structure
may be understood such that the load braking device
grips hold of a section of the roof surface/structure. In
non-limiting examples, the load braking device may pen-
etrate softer roof surface/structure such as waterproofing
surfaces while grip hold of harder roof surface/structure
such as battens.

[0008] The disclosed fastening arrangement provides
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a solution in which a load applied at the fastening means
is directed by the load braking device into the roof sur-
face/structure thus fully or partially absorbing the load
and thereby braking the applied load. Hence, the load
braking device may also be denoted a load absorbing
device, or aload braking and absorbing device, or simply
a load braking/absorbing device. A function of the load
braking device is thus to guide load into the roof sur-
face/structure acting as a load transmission device.
[0009] In an embodiment of a fastening arrangement
according to the first aspect, the load braking device ex-
tends in the same plane as the fastening plate before the
load is applied at the fastening means.

[0010] The load braking device may hence be aligned
with the fastening plate in an initial state and move rela-
tive to the fastening plate towards the roof surface/struc-
ture when a load is applied at the fastening means. The
downside of the fastening arrangement can thereby be
made essentially plane, while the fastening arrangement
can still provide improved load braking and/or load ab-
sorption.

[0011] In an embodiment of a fastening arrangement
according to the first aspect, the load braking device is
configured to rotate around an axis when the load is ap-
plied at the fastening means. The load braking device
may be configured to rotate around the axis towards the
roof surface/structure when the load is applied at the fas-
tening means.

[0012] In this way, a simple and robust movement of
the load braking device can be achieved, allowing the
load braking device to penetrate into and/or grip onto the
roof surface/structure in a controllable way, when the
load is applied.

[0013] In an embodiment of a fastening arrangement
according to the first aspect, the axis extending in the
same plane as the fastening plate.

[0014] Thus,theload brakingdevice can rotate relative
to the fastening plate, allowing the load braking device
to rotate towards the roof surface/structure when the load
is applied.

[0015] In an embodiment of a fastening arrangement
according to the first aspect, the axis extends perpendic-
ular to or near perpendicular to an inclination direction of
the roof surface/structure in operation, i.e., when the fas-
tening arrangement is installed or mounted on the roof.
[0016] In an embodiment of a fastening arrangement
according to the first aspect, the load braking device com-
prises a hinge portion extending along the axis, the hinge
portion acting as a hinge around the axis for the load
braking device when the load braking device penetrates
into the roof surface/structure and/or grip onto the roof
surface/structure.

[0017] Thehinge portion canactas a mechanical hinge
function, allowing the load braking device to rotate
around the axis, when the load is applied at the fastening
means.

[0018] In an embodiment of a fastening arrangement
according to the firstaspect, the hinge portion is arranged
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at an upper section of the load braking device, the upper
section facing a roof ridge in operation.

[0019] In an embodiment of a fastening arrangement
according to the first aspect, the load comprises a load
component in an inclination direction of the roof sur-
face/structure.

[0020] In an embodiment of a fastening arrangement
according to the first aspect, the load braking device is
arranged adjacent to the fastening means.

[0021] This implies improved load transmission from
the fastening means to the load braking device and thus
also improved load absorption.

[0022] In an embodiment of a fastening arrangement
according to the first aspect, the fastening arrangement
comprises a bracket attached to the upside of the fas-
tening plate, wherein the fastening means is arranged at
the bracket.

[0023] In an embodiment of a fastening arrangement
according to the first aspect, the bracket extends out-
wards from the upside of the fastening plate.

[0024] Thus,the loadbraking device can penetrate into
and/or grip onto the roof surface/structure in an angle
dependenton the vertical height position of the fastening
means.

[0025] In an embodiment of a fastening arrangement
according to the first aspect, the bracket extends perpen-
dicularly from the upside of the fastening plate.

[0026] In an embodiment of a fastening arrangement
according to the first aspect, the fastening means is ar-
ranged at a distal end of the bracket in relation to the
upside of the fastening plate.

[0027] In an embodiment of a fastening arrangement
according to the firstaspect, the bracket and/or load brak-
ing device is arranged at a centre section of the fastening
plate.

[0028] Thereby, the applied load can be evenly distrib-
uted over the fastening plate due to the central location
of the bracket and/or load braking device.

[0029] In an embodiment of a fastening arrangement
according to the first aspect, the bracket is arranged at
the load braking device and attached thereto.

[0030] Thereby, improved load absorption is possible
due to improved load transmission.

[0031] In an embodiment of a fastening arrangement
according to the first aspect, the fastening plate and/or
the load braking device comprises a weakening and/or
a slit having a transversal section extending perpendic-
ular or near perpendicular to an inclination direction of
the roof surface/structure in operation.

[0032] The weakening and/or the slit will define and
delimit the load braking device at the fastening arrange-
ment.

[0033] In an embodiment of a fastening arrangement
according to the first aspect, the weakening and/or the
slit further comprises atleast one non-transversal section
extending in an angle in relation to the transversal sec-
tion.

[0034] In an embodiment of a fastening arrangement
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according to the first aspect, the load braking device com-
prises at least one protrusion or at least one sharp edge
at least partially penetrating the roof surface/structure
and/or grip onto the roof surface/structure in operation.
[0035] Thereby, the penetration capability and/or the
griping capability of the load braking device is improved
or secured.

[0036] In an embodiment of a fastening arrangement
according to the first aspect, the load braking device com-
prises a hinge portion acting as a hinge for the load brak-
ing device when the load braking device penetrates into
the roof surface/structure and/or grip onto the roof sur-
face/structure.

[0037] The hinge portion act as a mechanical hinge
function as arotational axis when the load braking device
penetrates into and/or grip onto the roof surface/struc-
ture.

[0038] In an embodiment of a fastening arrangement
according to the first aspect, wherein the hinge portion
isarranged at an upper section of the load braking device,
the upper section facing a roof ridge in operation.
[0039] In an embodiment of a fastening arrangement
according to the first aspect, the fastening arrangement
comprises at least one reinforcing section arranged on
the fastening plate below the load braking device in an
inclination direction of the roof surface/structure in oper-
ation.

[0040] Thereby, the fastening plate is more robust in
this part of the fastening plate facing the roof eave which
means that this part will withstand higher loads and not
tear apart when the load is applied. This means that the
load will be absorbed into the roof surface/structure in-
stead of tearing apart or break the whole fastening ar-
rangement.

[0041] In an embodiment of a fastening arrangement
according to the first aspect, the attachment means is
arranged at a circumference of the fastening plate.
[0042] This means a secure anchoring of the fastening
plate at the roof surface/structure.

[0043] Further applications and advantages of the em-
bodiments of the invention will be apparent from the fol-
lowing detailed description.

Brief Description of the Drawings

[0044] The appended drawings are intended to clarify
and explain different embodiments of the invention, in
which:

- Fig. 1 shows a fastening arrangement in a view from
above according to embodiments of the invention;

- Fig. 2 shows the fastening arrangement in Fig. 1 in
a perspective side view without attachment means;

- Fig. 3 and 4 show a fastening arrangement in a side
view cording to embodiments of the invention;

- Fig. 5 shows the fastening arrangement in Fig. 3 and
4 in a side perspective view;

- Fig.6 and 7 show fastening arrangements according
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to further embodiments of the invention; and
- Fig. 8 illustrates a house with a roof.

Detailed Description

[0045] Fig. 1 shows a fastening arrangement 100 in a
view from above according to embodiments of the inven-
tion and Fig. 2 shows the fastening arrangement 100 in
Fig. 1in aslight perspective side view without attachment
means 116 illustrated.

[0046] With reference to Fig. 1 and 2, the fastening
arrangement 100 for fastening roof equipment at a roof
surface/structure comprises a fastening plate 110 having
an upside 112 and the upside 112 comprises at leastone
fastening means 118 for fastening a roof equipment 200
atthe fastening plate 110. The fastening plate 110 further
has a downside 114 arranged to be placed on a roof
surface/structure 310 in operation, and at least one at-
tachment means 116 for attaching the fastening plate
100 at the roof surface/structure 310. The fastening ar-
rangement 100 in operation, i.e., installed or mounted on
aroof 300, and attached to a roof equipment 200 is shown
in Fig. 8. The fastening arrangement 100 further com-
prises at least one load braking device 150 configured
to at least partially penetrate the roof surface/structure
310 and/or grip onto the roof surface/structure 310 when
aload L is applied at the fastening means 118.

[0047] The load braking device 150 may extend in the
same plane as the fastening plate 110 before the load L
is applied at the fastening means 118, as shown in Figs.
1to 3. The load braking device 150 may hence be aligned
with the fastening plate 110 in an initial state, e.g., be
manufactured to be aligned with the fastening plate 110.
With reference to Figs. 1 and 3, the load braking device
150 may be formed in the fastening plate 110 and have
the same main extension as the fastening plate 110. In
addition, an upside 112a of the load braking device 150
may be aligned with the upside 112 of the fastening plate
110, and a downside 114a of the load braking device 150
may be aligned with the downside 114 of the fastening
plate 110. When the load L is applied at the fastening
means 118, the load braking device 150 moves relative
to the fastening plate 110, as shown in Figs. 4 and 5. The
load braking device 150 may move relative to the fasten-
ing plate 110 in a downward direction D, as indicated in
Figs. 4.

[0048] In embodiments, the load braking device 150
rotates around an axis A when the load L is applied at
the fastening means 118. The load braking device 150
may rotate around the axis A towards the roof sur-
face/structure 310 in the downward direction D. With ref-
erence to Figs. 1, 2 and 5, the axis A may extend in the
same plane as the fastening plate 110. The axis A may
e.g., extends perpendicular to or near perpendicular to
an inclination direction | of the roof surface/structure 310
in operation.

[0049] The fastening plate 110 may have any suitable
shape such as being rectangular, circular, oval, etc. The
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thickness ofthe fastening plate 110 may be constant such
thatthe fastening plate 110 can be produced from a single
piece of sheet metal e.g., by punching and possibly fold-
ing/bending operations. The attachment means 116 may
be through holes in the fastening plate 110 with associ-
ated screws, bolts, nuts, nails, adhesives, etc. for fasten-
ing the fastening plate 110 to the roof surface/structure
310. However, also other attachment means 116 may be
employed for attaching the fastening plate 100 at the roof
surface/structure 310. Moreover, the attachment means
116 may be located at different positions on the fastening
plate 110 and the fastening plate 110 may comprise any
number of attachment means 116 for attachment to the
roof surface/structure 310. One possible layout of the
attachment means 116 is when a plurality of attachment
means 116 are arranged along the circumference of the
fastening plate 110 as shown in Fig. 1. For example, in
each corner of the fastening plate 110 for secure attach-
ment to the roof surface/structure 310.

[0050] It may further be noted that the load braking
device 150 may be arranged adjacent to the fastening
means 118, according to embodiments of the invention,
for improved load transmission and hence load absorp-
tion of the roof surface/structure 310. Thus, when the
load L comprises a load component in an inclination di-
rection | ofthe roof surface/structure 310, the load braking
device 150 will penetrate into and/or grip onto the roof
surface/structure 310 the roof surface/structure 310 in
an angle to the extension of the roof surface/structure
310.

[0051] Furthermore, the fastening arrangement 100
may also comprise a bracket 160 or a bracket part 160
which is attached to the upside 112 of the fastening plate
110. The bracket 160 may comprise the fastening means
118 which thus is arranged at the bracket 160 according
to this embodiment of the invention. The bracket 160 may
thus be a separate part attached to the fastening plate
110 by means of one or more bolts which e.g., may be
anchored at the roof surface/structure 310 and extending
up and through the fastening plate 110 and a horizontal
section of the bracket 160, respectively. The bolt may be
locked by a nut at the upside of the horizontal section of
the bracket 160 for secure fastening. The bracket 160
could however in embodiments be integrated with the
fastening plate 110 and thus formed together with the
fastening plate 110.

[0052] The bracket 160 may extend outwards from the
upside 112 of the fastening plate 110 as disclosed in the
presented Figs. The bracket 160 may in this respect ex-
tend perpendicularly from the upside 112 of the fastening
plate 110 and outwards therefrom thus being substan-
tially L-shaped where a horizontal section of the bracket
160 forms a foot section resting on the upside 112 of the
fastening plate 110 and hence correspond to the previ-
ously mentioned horizontal section. The bracket 160 may
be located on different positions on the fastening plate
110 and a non-limiting example is at the centre section
of the fastening plate 110 as shown in the Figs. for an
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even load distribution on the different parts of the fasten-
ing plate 110 when the load is applied on the fastening
arrangement 100.

[0053] Fig. 3 and 4 show a fastening arrangement 100
in a side view according to embodiments of the invention
and Fig. 5 shows the fastening arrangement 100 in Fig.
3 and 4 in a side perspective view. In embodiments of
the invention, the bracket 160 is arranged at, or on the
load braking device 150 and attached thereto. In such
configurations, the fastening means 118 may be ar-
ranged at a distal end 162 of the bracket 160 in relation
to the upside 112 of the fastening plate 110. Thereby,
the penetration angle and/or the gripping angle of the
load braking device 150 into and/or onto the roof sur-
face/structure 310 will be dependent on the height posi-
tion of the fastening means 118 in relation to the roof
surface/structure 310. In the shown embodiments, the
bracket 160 and the load braking device 150 are arranged
together at the centre section of the fastening plate 110.
However, the bracket 160 and/or the load braking device
150 may be located in different positions on the fastening
plate 110 without deviating from the scope of the inven-
tion.

[0054] Asfurthershownin Fig.3and4,theload braking
device 150 may comprises one or more protrusions 154
and/or one or more sharp edges 154 at least partially
penetrating the roof surface/structure 310 and/or grip on-
to the roof surface/structure 310 in operation, i.e., when
the fastening arrangements 100 is mounted on the roof
surface/structure 310. The protrusion and/or the sharp
edge may fully or partially dig into the roof surface/struc-
ture 310 when the load L is applied. The dimensions of
the protrusion and/or the sharp edge may depend on the
application. Furthermore, the angle of the extension of
the protrusion and/or the sharp edge in relation to the
roof surface/structure 310 may be adapted to the appli-
cation and may be 90 degrees or less in relation to the
surface of the roof.

[0055] Fig. 6 and 7 show fastening arrangements 100
according to yet further embodiments of the invention.
The load braking device 150 may according to such em-
bodiments comprise or be partially formed or defined on
the fastening plate 110 by a weakening and/or a slit 152
having a transversal section extending perpendicular or
near perpendicular to an inclination direction | of the roof
surface/structure 310 in operation. The weakening
and/or the slit 152 may further comprises at least one
non-transversal section extending in an angle in relation
to the transversal section so as to define the load braking
device 150. Fig. 6 shows the example when the non-
transversal section is parallel to or angled in relation to
the inclination | of the roof. The dimension, length, and
position of the weakening and/or the slit 152 will impact
the properties of the load braking device 150 such as
load transmission, load absorption, and robustness.
[0056] In Fig. 7, the load braking device 150 is formed
by three weakenings and/or slits 152 in the fastening
plate 110, one weakening and/or slit 152 having a trans-
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versal section and two weakenings and/or slits 152 hav-
ing a non-transversal section being perpendicular to the
transversal section. Thus. the load braking device 150 is
formed on the fastening plate 110 as a rectangular with
three sides being weakenings and/or slits 152 in the fas-
tening plate 110.

[0057] From the present disclosure it may also be de-
rived that the load braking device 150 can comprises a
hinge portion 156 acting as a mechanical hinge for the
load braking device 150 when the load is applied such
that the load braking device 150 penetrates down into
the roof surface/structure 310 and/or grip onto the roof
surface/structure 310. With reference to Fig. 6, the hinge
portion 156 may extend along the axis A and the hinge
portion 156 may hence act as a hinge around the axis A
for the load braking device 150. When the load L is ap-
plied at the fastening means 118, the hinge portion 156
may enable the load braking device 150 to rotate around
the axis A towards the roof surface/structure 310 such
that load braking device 150 penetrates into and/or grip
onto the roof surface/structure 310. Thus, the hinge por-
tion 156 may be considered as a rotational axis for the
load braking device 150 when the load is applied. In this
respect the hinge portion 156 may be fully or partially
defined by the previously mentioned weakening and/or
slit 152. In these examples, the hinge portion 156 may
be formed by a section of the fastening plate 110 not
having a weakening and/or slit 152 and may in embodi-
ments of the invention be arranged at an upper section
of the load braking device 150, where the upper section
faces the roof ridge when the fastening arrangements
100 is mounted on the roof.

[0058] Moreover, the fastening arrangement 100 may
comprise one or more reinforcing sections 140 arranged
below the load braking device 150 in the inclination di-
rection | of the roof surface/structure 310 in operation.
Fig. 6 shows an example with a single reinforcing section
140 extending perpendicular to the inclination | in use
while Fig. 7 shows an example with two separate rein-
forcing sections 140 being aligned with each other and
arranged perpendicular to the inclination |I. However, the
separate reinforcing sections 140 do not have to be
aligned to each and may hence be arranged at different
height levels on the fastening plate 110. The reinforcing
section(s) strengthens the lower section of the fastening
plate 110 so that the fastening plate 110 at the lower
section can withstand the applied load L and thus not
tear or break apart. This means that the load braking
device 150 instead of fully tearing apart may dig into or
penetrate into the roof surface/structure 310 and/or grip
onto the roof surface/structure 310 since the reinforcing
section act as a stop and/or a guide for the load braking
device 150. The reinforcing sections 140 may be pro-
duced by punching sheet metal into a raised section
which may have a convex shape extending outwards
from the upside 112 of the fastening plate 110.

[0059] Fig. 7 also shows a through hole 154’ in the
fastening plate 110, where the load braking device 150
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is located, for receiving a nail, a screw, or any other equiv-
alent means configured to penetrate through the through
hole and into the roof surface/structure 310 thereby func-
tion as the mentioned protrusion 154. This is an easy,
low-complex, low-cost solution of realising the protrusion
154 from a production point of view.

[0060] Fig. 8 finally illustrates a roof 300 of a house on
which a roof equipment 200 is fastened with a fastening
arrangement 100 according to embodiments of the in-
vention. The roof 300 of a house has a roof ridge 320
and a roof eve 330 and a roof surface/structure 310 hav-
ing an inclination | directed from the roof ridge 320 to the
roof eve 330. The roof 300 may be formed by a roof struc-
ture having battens or being of any other roof design.
The roof equipment 200 may be any type of roof equip-
ment intended for installation at a roof. Non-limiting ex-
amples are ladders, snow fences, safety equipment of
safety systems, walkways, walkway sections, and solar
panels.

[0061] Itshouldfinally be understood that the invention
is not limited to the embodiments described above, but
also relates to and incorporates all embodiments within
the scope of the appended independent claims.

Claims

1. A fastening arrangement (100) for fastening roof
equipment at a roof surface/structure, the fastening
arrangement (100) comprising:

a fastening plate (110) having an upside (112)
comprising: at least one fastening means (118)
for fastening a roof equipment (200) at the fas-
tening plate (110), a downside (114) arranged
to be placed on a roof surface/structure (310) in
operation, and at least one attachment means
(116) for attaching the fastening plate (100) at
the roof surface/structure (310); and
atleastoneload braking device (150) configured
to at least partially penetrate the roof sur-
face/structure (310) and/or grip onto the roof sur-
face/structure (310) when a load (L) is applied
at the fastening means (118).

2. Thefastening arrangement (100) according to claim
1, wherein the load braking device (150) extends in
the same plane as the fastening plate (110) before
the load (L) is applied at the fastening means (118).

3. Thefastening arrangement (100) according to claim
1 or 2, wherein the load braking device (150) is con-
figured to rotate around an axis A when the load (L)
is applied at the fastening means (118).

4. Thefastening arrangement (100) according to claim
3, wherein the axis A extending in the same plane
as the fastening plate (110).
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10.

1.

12.

13.

14.

The fastening arrangement (100) according to claim
3 or 4, wherein the axis A extends perpendicular to
or near perpendicular to an inclination direction ()
of the roof surface/structure (310) in operation.

The fastening arrangement (100) according to any
one of claim 3 to 5, wherein the load braking device
(150) comprises a hinge portion (156) extending
along the axis A, the hinge portion (156) acting as a
hinge around the axis A for the load braking device
(150) when the load braking device (150) penetrates
into the roof surface/structure (310) and/or grip onto
the roof surface/structure (310).

The fastening arrangement (100) according to claim
6, wherein the hinge portion (156) is arranged at an
upper section of the load braking device (150), the
upper section facing a roof ridge in operation.

The fastening arrangement (100) according to any
one of the preceding clams, wherein the load (L)
comprises a load component in an inclination direc-
tion (1) of the roof surface/structure (310).

The fastening arrangement (100) according to any
one of the preceding claims, comprising a bracket
(160) attached to the upside (112) of the fastening
plate (110), wherein the fastening means (118) is
arranged at the bracket (160).

The fastening arrangement (100) according to claim
9, wherein the bracket (160) extends outwards from
the upside (112) of the fastening plate (110).

The fastening arrangement (100) according to claim
9 or 10, wherein the fastening means (118) is ar-
ranged at a distal end (162) of the bracket (160) in
relation to the upside (112) of the fastening plate
(110).

The fastening arrangement (100) according to any
one of claims 9 to 11, wherein the bracket (160)
and/or the load braking device (150) is arranged at
a centre section of the fastening plate (110).

The fastening arrangement (100) according to any
one of claims 9 to 12, wherein the bracket (160) is
arranged at the load braking device (150) and at-
tached thereto.

The fastening arrangement (100) according to any
one of the preceding claims, wherein the fastening
plate (110) and/or the load braking device (150) com-
prises a weakening and/or a slit(152) having a trans-
versal section extending perpendicular or near per-
pendicular to an inclination direction (I) of the roof
surface/structure (310) in operation.
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15. The fastening arrangement (100) according to claim
14, wherein the weakening and/or the slit (152) fur-
ther comprises at least one non-transversal section
extending in an angle in relation to the transversal
section.
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