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DESCRIPTION

Field of the Invention

[0001] The present invention concerns a fixture system for mounting on roofing felt or
membrane roofs and of the type including at least one base for mounting on a roof surface, the
roof including a support plate for a roofing felt cover or membrane, an underlying insulation
and a supporting roof construction, wherein the base is integrated with a roofing felt or film
flashing, the roofing felt or film flashing preferably including a lower roofing felt and a upper
roofing felt for attachment to the roofing felt cover or membrane of the roof, the base including
an abutment plate for fastening to the roof surface and a first anchoring rod projecting up from
the top side of the abutment plate, wherein the anchoring rod is mounted in a bushing in the
abutment plate and connected with anchoring means that are designed in dependence of the
intended use.

Background of the Invention

[0002] Various fixture systems for use on roofing felt or membrane roofs are known. Thus it is
known with systems that are used in mounting solar cell systems, terraces, ventilation
equipment and the like on a roof plate. Furthermore, it is known with security systems used for
fall protection of persons that have to stay on roofs. There are legal requirements meaning that
fall protection is to be established for work on roofs. Fall protections will typically include
eyelets or wires fastened on the roof surface. Persons may attach themselves to these eyelets
or wires via harnesses carried by the user, and which via straps are connected with the eyelets
and/or the wires.

[0003] In order to establish mounting fittings it is therefore necessary first to establish fall
protection systems for the subsequent mounting work. There may exist all kinds of work with
requirements for fall protection. It is a work-intensive procedure to establish a safety system
and then to mount a mounting system.

[0004] Moreover, the mounting of the required safety equipment is subject to strict limitations
depending on the roof construction at which it is mounted. The requirements for such fall
protection systems are described in the standard DS/EN795.

[0005] In testing the anchoring points are to resist fall load as well as static load.

[0006] When mounting the fixture system in roof surfaces with so-called hot roof there are
special designs. Such a roof will normally consist of a roofing felt cover or membrane provided
on a support plate. Under this support plate there is an insulation layer with greater or lesser
thickness. A vapour barrier will be provided under the insulation, and under the vapour barrier
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a firm supporting building construction is provided.

[0007] Today, anchoring points in the form of a base with a support plate with an upwardly
projection anchoring rod are used. This abutment plate establishes a connection by screwing
the abutment plate onto the support plate of the roof. This is effected by screwing screws
through holes at the corners of the abutment plate. Moreover, this base is fastened to the roof
via a roofing felt cover or membrane which is heat melted onto the roofing felt cover or
membrane.

[0008] In practice, it has appeared to be difficult for these bases to meet the conditions for fall
protection. WWhen the bases are loaded, this occurs by a lateral pull on the upwardly projecting
anchoring rod in direction largely in parallel with the surface of the roof. By this loading it
appears that the abutment plate will be bent up from the base in a way which is not acceptable
according to current specifications.

[0009] In order to remedy this issue, it has been necessary to use very large abutment plates.
However, this causes a problem with the sealing established by the roofing felt cover or
membrane that is heat melted onto the roofing felt cover or membrane of the roof.
Furthermore, these known bases are disadvantageous since they cannot absorb a vertical
load in the form of compression or pull. The vertical compression will be very limited as it is to
be absorbed in the support plate disposed under the roofing felt cover or membrane of the
roof. By large loads there will be a risk of deflection. Also, a strong storm may give rise to pulls
which are also difficult to absorb in the support plate.

[0010] Furthermore, constructions by which a single rod is drilled down through the entire roof
construction for mounting in a supporting roof construction have been suggested.

[0011] By such a penetration of the roof there is also established a penetration of the vapour
barrier. Since there are rules prescribing that the vapour barrier is to be intact, such a
construction will not provide a secure anchoring base.

[0012] JP 2005220658 A discloses a fixture system of the type described by introduction. This
comprises a base for mounting on the roof surface. The base is made with an integrated film
flashing and includes an abutment plate for fastening on the roof surface as well as an
anchoring rod mounted in a bushing and projecting upwards from the top side of the abutment
plate. In this document there is no description of a second anchoring rod used for fastening in
supporting roof construction and which is mounted in a reinforcing tube in order to enable
preloading of such a second anchoring rod.

[0013] Other fixture systems are known for instance from JP 5394308 B2, DE 202009015787
U1, DE 102010036305 A1, while fall protection systems are known i.a. from US 2014/224579
A1 and NL 2008114 A.

Object of the Invention
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[0014] It is the purpose of the present invention to indicate a fixture system of the kind
mentioned in the introduction and which enables relieving the drawbacks by the prior art
roofing systems, hereby providing a fixture system that is easy and rapid to mount and which
at the same time provides efficient fall protection. Moreover, it is an object to indicate a fixture
system that also can be used for mounting equipment to be located above the roof. It is thus
an object that the bases placed on the roof can be used for a fall protection system as well as
a mounting system.

[0015] According to a further aspect, it is the object to indicate a fixture system that enables
sealing of the vapour barrier when the latter is penetrated for fastening the base to a
supporting roof construction under the vapour barrier.

Description of the Invention

[0016] According to the present invention, this is achieved by a fixture system according to
claim 1, which is peculiar in that a second anchoring rod also is mounted in a bushing in the
abutment plate, projecting down from the bottom side of the abutment plate and provided with
fastening means such that the second anchoring rod can be fastened in the supporting roof
construction under the roof surface.

[0017] The invention furthermore concerns a use of a fixture system according to the invention
for a combined fall protection system and mounting system. The number of penetrations of the
roof compared with two separate systems is hereby reduced.

[0018] By the system according to the invention it is possible to establish a fastening to the
supporting fixed building construction located under the roof and the insulation. Hereby is
established a fixed anchoring of the base in the supporting roof construction, as for example a
metal structure, a concrete structure or a wood structure.

[0019] The abutment plate is dimensioned so that it will not be bent up from the base. It is thus
possible to vary the thickness or shape of the abutment plate. By a lateral pull a displacing
movement will therefore arise in parallel with the roof surface. This is prevented due to
interaction between the second anchoring rod and the integrated roofing felt or film flashing
which is welded onto the roofing felt cover or membrane of the roof.

[0020] Very large displacing forces are thus to be produced in order for the abutment plate to
be bent or displaced.

[0021] By applying the second anchoring rod extending through the roof and by fastening it to
the supporting roof construction, a strong mounting point is established which can absorb
vertical loads in the form of pull or compression, and which can be used for mounting



DK/EP 3347541 T3

equipment to be located above the roof surface. The load applied on the anchoring means on
the first anchoring rod will therefore be transmitted securely to the supporting roof construction.
The supporting construction is sometimes also termed the load-bearing construction.

[0022] According to a further embodiment, the fixture system according to the invention is
furthermore peculiar in that a reinforcing tube that is shorter than the second anchoring rod is
provided around the second anchoring rod.

[0023] Using a reinforcing tube around the second anchoring rod will enable that the abutment
plate can be clamped against the reinforcing tube which is shorter than the anchoring rod.
Hereby is achieved a particularly stable and rigid construction. The abutment plate can
advantageously be clamped such that a preloading occurs in the anchoring rod. The design
with the anchoring rod placed inside a reinforcing tube will provide greater bending resistance
than a design only using an anchoring rod. Furthermore, the reinforcing tube may surround a
hole provided in the vapour barrier for passage of the anchoring rod for fastening in the
supporting construction located under the vapour barrier. Hereby is achieved certainty of a
secure sealing of the vapour barrier at the point where the anchoring rod penetrates the
former.

[0024] According to claim 1, the fixture system according to the invention is peculiar in that the
abutment plate is provided with a three-dimensional structure. In an embodiment it is provided
with projections on the top side of the abutment plate in order thereby to reinforce the bending
resistance of the abutment plate.

[0025] As the abutment plate is provided a three-dimensional structure in the form of
projections on the top side of the abutment plate, it is possible to increase the bending
resistance compared with a plane abutment plate. The risk of it being bent up from the base is
thereby reduced.

[0026] According to a further embodiment, the fixture system according to the invention is
furthermore peculiar in that the second anchoring rod is provided with a screw thread
interacting with a screw thread in the bushing of the abutment plate, and that the abutment
plate is clamped down against the reinforcing tube such that there is a mechanical connection
from the abutment plate to the fastening means, which are fastened in the supporting roof
construction.

[0027] By this embodiment, the second anchoring rod can be mounted on the abutment plate
in a simple way. Moreover, the clamping of the abutment plate against the reinforcing tube will
establish a secure mechanical connection providing a bending-resisting design.

[0028] The fastening of the second anchoring rod is simply effected in that the bushing in the
abutment plate is screwed until a firm connection is established to the second anchoring rod.
The second anchoring rod only needs a screw thread at the end by which it is screwed to the
bushing of the abutment plate.
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[0029] The whole anchoring rod may alternatively be a threaded rod. By the mechanical
connection from the abutment plate to the supporting roof construction there is certainty that
pulling or compression in vertical direction will not have influence on the roof surface with the
risk of leaks occurring in the roofing felt cover or membrane.

[0030] According to a further embodiment, the fixture system according to the invention is
furthermore peculiar in that the projections are provided as radially oriented, elongated
elevations that are pressed up or moulded parts of the abutment plate and provided in a
number between 6 and 12, preferably 8.

[0031] By the three-dimensional form, the strength of the plate against bending is increased
compared with a plane plate. According to the invention, the three-dimensional form is
provided in radially oriented projections. These projections will extend from a central part of a
rectangular plate and be directed towards the corners of the plate and the centre of the long
sides of the plate. In this way preferably eight projections will be provided.

[0032] In practice, it has appeared that hereby is achieved sufficient strength against lateral
pulling. In direction towards the corner of the plate there may be absorbed larger lateral pulling
forces in parallel with the roof surface than attained when a pull is directed at right angles to
the side edges of the plate. However, compensation can be made by not disposing the
projections with equal angular spacing. Even if preferred that the angle is the same between all
radial projections, it is also possible to vary this angle.

[0033] Tests used for approving the bases are based on the distance by which the abutment
plate is bent up from the roof surface.

[0034] Experiments with abutment plates of 2 mm thickness, and which are square with a side
length of 290 mm, show that by a lateral pull in the first anchoring rod with 100 kg in a common
abutment plate and a reinforced abutment plate there is a distance between the side and the
roof surface of 1 mm and 9 mm, respectively, by diagonal pulling, and of 3 and 10 mm,
respectively, by pulling at right angles to the side of the abutment plate.

[0035] It is also possible, in an embodiment which is not claimed, to provide the plate with
circular shape such that the same strength appears by pull in any direction.

[0036] The plate will preferably be a steel sheet of 2 mm stainless steel. The dimensions will
typically be a square surface with a side length of 290 mm. However, the used plate may have
greater or smaller dimensions, both with regard to the thickness and to the length of the side
edges.

[0037] According to claim 1, the fixture system according to the invention is peculiar in that the
anchoring means include a fitting at which can be mounted wires for a fall protection system.
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[0038] As the anchoring means mounted on the upwardly projecting first anchoring rod
includes a fitting at which wires can be mounted, an efficient fall protection can be established.
The fitting can be provided as a fitting with an eyelet at which can be mounted a wire that
fastens the user directly to the anchoring system.

[0039] The eyelet may alternatively be used for a through-going wire also passing through
corresponding eyelets or fittings of other bases forming part of the fixture system. It is hereby
possible to make a fixture system covering a desired area of a roof, and where a user can
attach himself to a wire running between different bases that are fastened upon the roof.

[0040] According to a further embodiment, the fixture system according to the invention is
furthermore peculiar in that the anchoring means include a support holder which is adapted for
mounting equipment to be disposed above the roofing felt cover or membrane, as for example
solar panels, terraces, railings, piping, air conditioning units.

[0041] If the anchoring means on the first anchoring rod includes a support holder for
mounting, it is possible to mount various equipment to be located above the 2. roofing felt
cover or membrane.

[0042] The applied support holder may be a support holder forming part of mounting systems
known per se for railings, solar panels, piping, air conditioning units and the like. As the fixture
system provides a fixed mechanical connection to the supporting roof construction, such
elements can have considerable weight and can also be exposed to substantial wind pressure
without risking that the roofing felt cover or membrane of the roof is destroyed.

[0043] According to a further embodiment, the fixture system according to the invention is
furthermore peculiar in that the fastening means at the second anchoring rod includes a
washer intended for bearing against a top side of the supporting roof construction.

[0044] By placing a washer on the second anchoring rod, this washer may be clamped onto a
top side of the supporting roof construction. Since a vapour barrier is placed immediately upon
the supporting roof construction, the washer can form a sealing of the opening at which second
anchoring rod penetrates the vapour barrier in a particularly safe way.

[0045] The washer can be clamped against the supporting roof construction, e.g. by screwing
it down into the supporting roof construction in the form of a concrete structure or wood
structure.

[0046] According to a further embodiment, the fixture system according to the invention is
furthermore peculiar in that the fastening means at the second anchoring rod includes a tilt
anchor intended for bearing against a bottom side of the supporting roof construction. By using
a tilt anchor bearing against the bottom side of the supporting roof construction the reinforcing
tube can be clamped down against the top side of a plate or sheet against which tilt anchor is
bearing on the bottom side. Thus there may be provided a clamping of a plate in a supporting
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roof construction which e.g. can be a trapezoidal profiled steel sheet or a wood plate. The tilt
anchor will be clamped against the bottom side of the steel sheet while the reinforcing tube is
clamped down against the top side of the sheet.

[0047] In addition it is preferred to use a washer which is brought to bear against the top side.
However, in both cases there will be achieved a firm mechanical connection with the
supporting roof construction, and at the same time there is achieved a secure closing of the
opening in the vapour barrier.

[0048] According to a further embodiment, the fixture system according to the invention is
furthermore peculiar in that the fixture system includes a number of feet for mounting on the
roof surface, and that these feet are interconnected with wires and a rail system for
establishing a combined fall protection system and mounting system covering a desired area of
the roof surface.

[0049] By applying a plurality of bases on the roof surface and interconnecting these with wire
and rail systems, it is possible to combine fall protection system and mounting system for
covering a desired area of the roof surface.

[0050] It is possible that the anchoring means on the first anchoring rods both include support
holders for mounting and fittings for the fall protection systems. But in such a situation it will
only be necessary to provide one anchoring system on the roof. This will of course appreciably
facilitate the procedure when equipment is to the mounted on a roof.

[0051] According to a further embodiment, the fixture system according to the invention is
furthermore peculiar in that the abutment plate is a stainless, acid-proof steel sheet with a
thickness between 1.5 mm and 4 mm, preferably 2 mm. It is preferred that the projections are
formed by pressing the steel sheet.

[0052] The thickness of the steel sheet may vary, but in practice it appears that a 2 mm thick
steel sheet, which is reinforced, will meet the requirements set up for fall protection. Such a
sheet will typically be a square sheet with a side length between 250 and 350 mm, preferably
290 mm.

Description of the Drawing

[0053] In the following, the invention will be explained in more detail with reference to the
enclosed drawings, where:

Fig. 1
shows a partial perspective view of a base for a fixture system according to the
invention;

Fig. 2



DK/EP 3347541 T3

shows a partial section through a part of the base shown in Fig. 1;
Fig. 3
shows a various views of an abutment plate forming part of the base shown in Fig. 1;
Fig. 4
shows a sectional view through a detail with a further embodiment of a base for a fixture
system according to the invention;
Figs. 5-6
are cross-sectional views corresponding to Fig. 4 of further embodiments for a base for
use in a fixture system according to the invention;

Fig. 7
shows a partial sectional view of details of the second anchoring rod and the reinforcing
tube;
Figs. 8-14
show views of different steps by mounting a base as illustrated in Fig. 4;
Figs. 15-20
show views of mounting a base as illustrated in Fig. 5;
Figs. 21-26

show views of different embodiments of anchoring means for use on a base of a system
according to the invention;

Figs. 27-28
show views of various embodiments for a slide fitting for use in a fixture system
according to the invention; and

Figs. 29-34
show different examples of a fixture system according to the invention used for fall
protection and for mounting equipment on a roof.

Detailed Description of Embodiments of the Invention

[0054] In the following, identical or corresponding elements will be designated with the same
reference numerals. No specific explanation will thus be given in connection with such details in
connection with each Figure of the drawing.

[0055] Fig. 1 shows a base 1 in a fixture system as illustrated in Figs. 29-34.

[0056] The anchoring base includes an abutment plate 2 and a first anchoring rod 3 protruding
up from the abutment plate. The anchoring rod 3 is fastened to the abutment plate via a
bushing 4 as the rod 3 is provided with a screw thread interacting with a screw thread in the
bushing 4.

[0057] The base further includes a layer of lower roofing felt 5 and a layer of upper roofing felt
6. Between the two roofing felt layers 5, 6 there is welded a metal sheet 7 in the upper roofing
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felt for increasing durability.

[0058] Above the upper roofing felt 6 there is disposed a steel tube 8 and a self-adhesive fluid
sealing.

[0059] At the top of the construction, an aluminium closure 10 is provided.

[0060] When the elements are mounted on the first anchoring rod 3, an outer threaded end
will project over the aluminium closure 10. The threaded end can then be used for fastening
anchoring means as will be explained in more detail below.

[0061] At the bottom side of the abutment plate 2 there is fastened a second anchoring rod 11
via a bushing (not shown). This is provided with fastening means which in the shown form is
provided by means of a concrete screw 12. A reinforcing tube 13 is provided around the
second anchoring rod 11. At the lower side of the reinforcing tube there is provided a washer
14 used for sealing against a vapour barrier.

[0062] The abutment plate 2 is a square plate or sheet provided with a three-dimensional
structure as there is provided eight radially oriented projections 15. The projections are
directed diagonally in relation to the plate and at right angles to the side edges 16 of the plate.

[0063] Fig. 2 is a cross-section through a part of the base shown in Fig. 1. In Fig. 2 appears an
insulation 17 provided under a roofing felt cover or membrane 18 covering a roof surface. The
roofing felt cover or membrane 18 is provided on a support plate 19. In Fig. 2 is illustrated how
holes 20 in the abutment plate allows material from the different roofing felt or film layers to
fuse and form a tight and strong fastening of the base on the roofing felt cover or membrane
18.

[0064] Fig. 3 illustrates how the abutment plate 2 is provided a spatial shape by providing
pressed up projections 15. The holes 20 allowing material through-flow is also illustrated. In
Fig. 3 is also seen how the bushing 4 has a central opening 21. This opening is provided with
screw thread for receiving the threaded first anchoring rod.

[0065] Fig. 4 illustrates a further embodiment of a base of a system according to the invention.
This embodiment is intended for use in a hot roof with insulation 17 disposed upon a vapour
barrier 22. The vapour barrier 22 rests on a plywood board 23 constituting the supporting
construction for the hot roof.

[0066] By this embodiment, at the bottom of the second anchoring rod 11 there is mounted a
tilt anchor 24. The tilt anchor 24 consists of a central rod 25 and a pivotably suspended anchor
part 26. The anchor part 26 is shown in its position where it bears against a bottom side 27 of
the plywood board 23. The washer 14 bears against the top side 28 of the plywood board as
the vapour barrier 22 is clamped between the washer 14 and the plywood board such that
sealing is provided when the tilt anchor is drawn to the shown position.
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[0067] A metal sheet can be used as alternative to plywood.

[0068] In Fig. 5 is seen that the second anchoring rod is provided at its bottom side with a
threaded concrete screw 29 which can be screwed into a supporting construction in the form of
a concrete layer 30.

[0069] Fig. 6 is a further embodiment of a screw for use in the fixture system according to the
invention. By this embodiment, at the lower end of the second anchoring rod 11 there is
provided a wood screw 31 which is screwed into a supporting construction in the form of a
wooden lath 32.

[0070] Fig. 7 shows two examples of a sealing against a vapour barrier 22 disposed between
two insulations 17.

[0071] At the left side is seen how a further tube 33 is provided externally of the reinforcing
tube 13. The tube 33 is provided in two separate lengths. Between these there is provided a
deformable tube piece 34. As seen at the bottom left, the deformable tube piece 34 will be
imparted deformation by clamping of the reinforcing tubes such that a sealing appears against
the vapour barrier 22.

[0072] To the right is seen a further tube 35. This is also in two parts, and a deformation tube
36 is provided between the two tubes. The upper tube 35 is provided with an oblique bevelling
35' at its lower end. By assembling, the deformation tube 36 will therefore press outwards and
seal against the vapour barrier 22 such as it appears in the lower right view in Fig. 7.

[0073] In connection with Figs. 8-14 it will be explained in the following how a base is mounted
in a roof construction where the vapour barrier 22 and the insulation 17 rest on trapezoidal
steel sheets 37.

[0074] As it appears on Fig. 8, by a drilling machine 38 provided with a stepped drill 39 there
will be drilled through the roof membrane 18 and the support plate 19 and further on through
the insulation and the membrane such that a hole 40 is formed through the vapour barrier 22
on the trapezoidal steel sheet 37.

[0075] Fig. 9 shows that after drilling the hole a plastic tube 41 is pressed down into the boring.
The length of the tube is adapted to the insulation thickness such that the top of the tube 41 is
at level with the top side of the roofing felt cover 18.

[0076] As seen on Fig. 9 a second anchoring rod in the form of a threaded rod 11 is passed
down through the tube 41 with a tilt anchor 24 mounted on the threaded rod 11, down through

the plastic rod. The anchor is passed down through the hole 40 in the steel plate.

[0077] As it appears on Fig. 11, when disposed at the bottom side the tilt anchor 24 will pivot to
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the shown position, and then by an upwardly directed pull in the anchoring rod 11 establish
contact of the tilt anchor 24 against the bottom side 42 of the trapezoidal steel plate 37.

[0078] By tightening the threaded anchoring rod 11 to the bottom as shown in the lower view
on Fig. 11, the washer 14 will be clamped down against the top side 43 of the trapezoidal steel
plate 37. The trapezoidal steel plate will hereby be clamped between the tilt anchor and the
washer 14. The washer 14 will establish a clamping of the vapour barrier 22 such that safety
against any leakage in the vapour barrier at the hole 40 is provided.

[0079] In Fig. 12 is seen that the reinforcing tube 13 is passed down around the anchoring rod
11. In Fig. 12 is seen a jig 44 applied for performing a marking 45 on the anchoring rod 11.
This marking 45 is used for correct cutting off of the anchoring rod over the roofing felt cover
18.

[0080] Fig. 13 illustrates that the anchoring tube 13 is shortened at the marking 45. The
anchoring rod is then passed around the anchoring rod 11 to the shown position. The
anchoring rod 13 is passed right down so as to be in contact with the washer.

[0081] Fig. 14 shows how the abutment plate 2 is passed down on the second anchoring rod
11. This occurs with the integratedly provided roofing felt layers 5, 6 mounted over the
abutment plate 2.

[0082] As it appears at the bottom of the drawing in Fig. 14, the abutment plate 2 is screwed
onto the second anchoring rod 11 with the first anchoring rod 3 projecting up from the top side
of the abutment plate 2. There is hereby established a secure mechanical connection to the
supporting roof construction via the tilt anchor and the washer to the first anchoring rod 3, after
which desired anchoring means can be screwed on, depending on the intended use.

[0083] In Figs. 16-20 is illustrated mounting of a base in a supporting roof construction, which
is a concrete panel 46. It appears that here is used a drill 47 with cutter and drill extender after
drilling through the insulation thickness.

[0084] Fig. 16 corresponds to Fig. 9.
[0085] Fig. 17 shows that an anchoring rod 11 with pre-mounted concrete screw 31 is screwed
down into the hole. Tightening is performed with a spanner by a box nut 48 mounted on the

anchoring rod 11.

[0086] Fig. 18 shows a marking corresponding to the marking explained in connection with Fig.
12.

[0087] Fig. 19 shows a shortening corresponding to the shortening explained in connection
with Fig. 13.
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[0088] Fig. 20 shows mounting of the abutment plate 2 and the roofing felt 5, 6 corresponding
to the one shown in Fig. 14.

[0089] Figs. 21-26 show various embodiments of anchoring means intended for mounting on
the first anchoring rod. In all these embodiments there is shown a bent plate. This plate can be
reinforced by ribs or supplementing support plates.

[0090] As it appears on the preceding Figures, the first anchoring rod 3 will project over the
steel tube 8 that is fastened over the abutment plate 2.

[0091] In Fig. 21 appears an embodiment of a first anchoring means 49 having an opening 50,
a first plate part 51 of a bent plate 52. The opening 50 is provided for placing on the first
anchoring rod 3 (not shown here). By the bent plate 51, at the outer end of a second plate part
54 there is provided a guide 53 for receiving a wire used in a fall protection system.

[0092] In this design, above the opening 50 there is a free area beside the second plate part
54 on which the guide 53 is provided. Therefore it will be possible that at the top of the first
anchoring rod (not shown here) there is mounted a further anchoring means (not shown) in the
form of a support holder for mounting equipment (see e.g. Figs. 29-34) to be disposed above
the roofing felt cover or membrane.

[0093] The guide 53 is provided in the form of a rectilinear tube. This first anchoring means 49
will therefore be suited for use in a fixture system where several guides 53 are provided for the
wire extending over a distance.

[0094] There is a guide plate 120 with angularly bent end parts 121 under the guides. This
guide plate 120 provides a gradual transition for a slide (mentioned later in connection with
Figs. 27 and 28), when it is to go from the wire and in over the guide 53. By means of the
angularly bent end parts 121 of the guide plate, the slide is guided to the correct side of the
anchoring means 49.

[0095] Fig. 22 shows an embodiment of a second anchoring means 55. This anchoring means
55 also includes a plate 56 in which the opening 50 is provided in a first plate part 57. In a
second plate part 58, a guide 59 is provided at an outer end. This guide is also provided in the
form of a rectilinear tube.

[0096] By this embodiment, the plate 56 is bent at a greater angle than shown in Fig. 21. Thus
it will be possible that on a first anchoring rod 3 passing through the opening 50 there is
provided a support holder having substantially greater width than the support holder capable of
being placed in the embodiment shown in Fig. 21.

[0097] Fig. 23 shows an embodiment of a third anchoring means 60. This third anchoring
means 60 includes a bent plate 61 which at a first plate part 62 is provided with the opening
50, and which at a second plate part 63 is provided with a guide 64 for receiving a wire. The
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guide 64 is also provided in a rectilinear tube that serves to receive the wire.

[0098] The plate 61 is bent such that the second plate part 63 is disposed in over the opening
50. The first anchoring rod 3 passing through the opening 50 will therefore not be particularly
suited for use for other equipment to be provided above the roof surface. However, it is noted
that a low mounting means can be provided within the interspace formed by the bent plate 61.

[0099] Fig. 24 shows an embodiment of a fourth anchoring means 65. This anchoring means
65 is also formed by a bent plate 66. The opening 50 is provided at a first plate part 67. A
guide 69 is provided at the second plate part 68 of the plate 66. The guide 69 is provided in the
form of a curving tube. The anchoring means 65 will therefore be used for establishing a
change of direction for a wire passing through the guide 69.

[0100] The anchoring means 65 includes a plate 66 which is bent at largely the same angle as
the plate 61 in Fig. 23. Therefore, in connection with this embodiment the same considerations
will apply with regard to disposition of support holders for mounting on the first anchoring rod 3
passing through the opening 50.

[0101] Fig. 25 shows an embodiment of a fifth anchoring means 70. The anchoring means 70
includes a plate 71. The opening 50 is provided at a first plate part 72. A guide 74 is provided
at the second plate part 73. The guide 74 is also here a curving tube. By this angle is seen that
the anchoring means 70 can be used for change of direction of a wire passing through the
guide 74 such that it is imparted a directional change of approximately 90°.

[0102] There is an angular bending of the plate 71 in the anchoring means 70 such that the
second plate part 73 largely covers the first anchoring rod 3 passing through the hole 50.
Therefore, in this embodiment there will largely only be space for a nut or similar used for
fastening the anchoring means 70.

[0103] Fig. 26 shows an embodiment of a sixth anchoring means 75. The anchoring means 75
includes a plate 76. The opening 50 is provided at a first plate part 77. An opening 79 is
provided at the second plate part 78. The opening 79 can be used for fastening a snap hook or
similar which is fastened to the strap of a safety harness for a user on the roof. Alternatively,
the opening 79 can be used for passing a wire there through.

[0104] This embodiment is particularly simple. The second plate part 78 is bent away from the
first plate part 77 such that there is free space above the opening for placing mounting means
at the end of the first anchoring rod 3 passing through the opening 50.

[0105] Fig. 27 shows an embodiment of a first slide fitting 80 for use in a fixture system
according to the invention. The slide fitting 80 includes a first plate part 81 that is assembled
with a second plate part 82 via screws 83 and nuts 84. The two plate parts 81, 82 are angularly
bent such that an opening 85 appears into an inner space 86 in which a wire can be received.
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[0106] It appears in the outer left view that the two plate parts 81, 82 are offset such that the
opening 85 appears with a large opening, allowing a wire to pass through the opening 85.

[0107] In the second view from the left is seen that the opening is reduced in that the two plate
parts 81, 82 are displaced such that the opening 85 gets a size that a wire can no longer pass
through the opening, and therefore remains in the space 86.

[0108] Openings 87 and 88, respectively, are provided in the two plate parts 81, 82. When the
two plate parts 81, 82 are displaced to the position shown in the second view from left, the
openings are aligned, and the two plate parts are retained in their mutual position in that a
snap hook 89, which is provided with a slide lock 90, enables connecting the slide fitting 80 to a
strap that is fastened to a safety harness on a user working on the roof.

[0109] Fig. 28 shows an embodiment of a second slide fitting 91. The slide fitting 91 is also
formed by a first plate part 92 and a second plate part 93 providing the opening 85 and the
cavity 86 for receiving a wire.

[0110] In this design, the two plate parts 92, 93 are assembled by means of two screws 94, 95,
each interacting with a nut 96, 97. In this embodiment, the slide fitting 91 will be mounted at a
position around a wire and then clamped. The opening 85 has such a size that the wire cannot
pass out through the opening. The slide fitting in the plate part 92 is provided with an opening
98 serving to receive a snap hook or similar used for mounting a strap fastened to a safety
harness on a user on the roof.

[0111] Fig. 29 shows a first embodiment of a fixture system according to the invention. In this
system is applied a base 99 which is used for fastening a wire 100. The wire 100 is provided
with a turnbuckle 101 such that it can be tightened to desired tension. A number of slide fittings
91 are provided on the wire 100. Alternatively, slide fittings 80 can be used.

[0112] Moreover, a number of bases 102 are provided, each provided with anchoring means
for the wire 100 and at the same time supporting support holders 103 for a supporting
structure 104 for solar cell panels 105. Solar cell panels are shown as an example.
Alternatively, they may be roof terraces, ventilation equipment etc.

[0113] Fig. 30 shows a second embodiment of a fixture system according to the invention.
Here it is seen how the wire 100 is passed around a corner via an anchoring means 70 as
shown in Fig. 25. Furthermore is seen an anchoring means 60 of the type shown in Fig. 23.

[0114] Moreover, slide fittings 91 provided on the wire 100 are seen.

[0115] In this embodiment, solar cell panels 105 are mounted on mounting construction 104
which at one side is mounted on bases 106. Each base 106 supports an anchoring means 55
of the type illustrated in Fig. 22, thus allowing that above the first anchoring rod 3 there is a
relatively large opening where the solar cell panel 105 may be provided. At the other side, the
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mounting construction 104 is mounted on bases 107 (also seen in Fig. 29). The bases 107 are
only provided with anchoring means that include a support holder 103. In this design, the
anchoring means may in principle only consist of the upwardly projecting part of the first
anchoring rod 3.

[0116] Fig. 31 shows an anchoring system that supports a railing 108. The railing 108 is
disposed on angularly bent support holders 109 that rest on bases 110, 111. It appears that the
bases 110 only serve to support the support holder, and that the base 111 is provided with an
anchoring means 55 of the type shown in Fig. 22.

[0117] Fig. 32 shows an embodiment wherein a sign 112 is supported instead of a railing. The
sign is supported by two mounting beams 113 placed on bases 110 and 111, respectively, as
also explained in Fig. 31.

[0118] Fig. 33 shows a further embodiment of a fixture system where a pipeline 114 is
supported. The pipeline 114 is mounted on support rods 115 placed on bases 116. The bases
116 are also connected with anchoring means 55 of the type illustrated in Fig. 22.

[0119] Fig. 34 shows an embodiment in which a heavy pipeline 117 is supported in support
holders 118. The support holders 118 are mounted on two mounting beams 113. The mounting
beams rest on bases 119. The bases 119 are provided with anchoring means 55 of the type
illustrated in Fig. 22.

[0120] The invention is explained in connection with various embodiments, but deviations can
be made from the above embodiments within the limits defined by the claims. It is also possible
to combine different embodiments of the anchoring means with different designs of the bases,

still within the limits defined by the claims.

[0121] As an example as to the dimensions, the following can be specified: The drill used for
drilling through insulation and vapour barrier can have a diameter of 25 mm.

[0122] The plastic tube pressed down into the hole will have a diameter of 40 mm.

[0123] The second anchoring rod can be a threaded rod with a 12 mm screw thread. The
anchoring tube 13 can be a 20 mm stainless tube.

[0124] The anchoring tube 30 will typically be cut off 10 mm above the roof surface.
[0125] The second anchoring rod 11 is shortened to a position 30 mm over the roof surface.
[0126] The first anchoring rod is provided above the roof surface and can, depending on the

intended application, have different lengths. The first anchoring rod can typically have a height
above the roof surface between 50 and 100 mm.
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[0127] The abutment plate 2 will typically be a steel sheet with a thickness of 2 mm and be a
square with a slide length of 290 mm.

[0128] The above dimension only serve as illustration of a single embodiment as dimensions
that are greater or lesser may be applied.

REFERENCES CITED IN THE DESCRIPTION

Cited references

This list of references cited by the applicant is for the reader's convenience only. It does not
form part of the European patent document. Even though great care has been taken in
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
liability in this regard.

Patent documents cited in the description

o JP2005220658A (68121

o JPEIG4308R F0013]

o DEZOZG09Q15787UL [0013]
o DE1O2C10038308A1 [8813]
o USI014224579A1 18813}

o NL2008114A 68131




10

5

20

25

DK/EP 3347541 T3

PATENTKRAVY

1. Et kombineret faldsikringssystem og montagesystem til montering pa tagpap eller
foliebelagte tage, og som omfatter mindst en fod (1) tif montering pé en tagflade, hvor
taget omfatter en understetningsplade (19) til en tagpap eller foliebelegning (18), en
underliggende isolering (17} og en understotiende tagkonstruktion (23}, hvor foden (1)
er integreret med en tagpap eller folieinddzkning, tagpappen eller foliebelegningen
fortrinsvis omfatter en underpap (5) og en overpap (6) til fastgerelse il tagets tagpap
eller foliebelagning (18}, hvor foden (1) omfatter en anlegsplade (2} til fastgarelse til
tagtladen og en farste forankringsstang (3) ragende op fra oversiden af anlegspladen,
hvor anlazgspladen (2) er en rektanguleer plade med sidekanter, hvor forankringsstangen
(3) er moonteret 1 en besning (4) 1 anlegspladen (2), og hvilken forankringsstang (3) er
forbundet med forankringsmidler (49, 55, 60, 65, 70, 75), der er udformet athaengigt af
den patenkte anvendelse, hvor anlegspladen (2) er forsynet med en tredimensionel
form, da den er forsynet med radialt forlgbende fremspring (13), der straeldeer sig fra en
central del af den rektangulare plade og er rettet mod hjermnerne af pladen og midten af
pladens langsider, hvor forankringsmidlerne omfatter et beslag med et gje, hvorpa der
kan monteres en wire, der fastger brugeren direkte 1l det kombinerede
faldsikringssystern og montagesystem, eller alternativi kan ejet anvendes til en
gennemgaende wire (100), der ogséa passerer gennem tilsvarende ojer eller beslag pa
andre fadder, der udger en del af et kombineret faldsikringssystem og montagesystem,
hvor der | bosningen (4) i anlegspladen ogsa er monteret en anden forankringsstang
(11) ragende ned fra undersiden af anlegspladen (2) og forsynet med fastggrelsesmidier
(12, 24, 29, 31}, saledes at den anden forankringsstang (11) kan fastgores i den

understettende tagkonstruktion (23, 30, 32) under tagfiaden.

2. Kombineret faldsikringssystem og montagesystem itolge krav 1, kendetegnet ved, at
der omkring den anden forankringsstang (11) er anbragt et forsterkningsrer (13}, som

er kortere end den anden forankringsstang (11).

3. Kombineret faldsikringssystem og montagesystem tfalge krav 1 eller 2, kendetegnet
ved, at anlegspladen (2) er forsynet med fremspring (15} fra anlegspladens overside

for derved at forsterke bgjningsmodstanden af anlegspladen.
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4. Kombineret faldsikringssystem og montagesystem ifelge krav 2 eller krav 2 og 3,
kendetegnet ved, at den anden forankringsstang (11} er forsynet med et gevind, der
samvirker med et gevind 1 anlegspladens beosning (4), og at anlegspladen er spandt
ned mod forsterkningsroret (13), sdledes at der er en mekanisk forbindelse fra

anlegspladen (2) til fastgorelsesmidlerne (12, 24, 29, 31), som er fastgjort 1 den

2

understottende tagkonstruktion.

S. Kombineret faldsikringssystem og montagesystem ifolge krav 3 eller 4, kendetegnet
ved, at fremspringene (15) er udformet som radialt orienterede, langstrakte
forhejninger, der er oppressede eller stabte dele af anlzgspladen (2) og tilvejebragt 1 et

antal mellem 6 og 12, fortrinsvis 8.

6. Kombineret faldsikringssystem og montagesystem ifolge et hvilket som helst af de
foregdende krav, kendetegnet ved, at forankringsmidlerne (49, 35, 60, 65, 70, 75}
omfatter en montagekonsol (103, 109), som er tilpasset for montage af udstyr (105, 108,
114}, der skal anbringes over tagpappen eller foliebelagningen (18}, som for eksempel

solpaneler, terrasser, rekvark, rerforinger, Klimaanlzg.

7. Kombineret faldsikringssystern og montagesystem ifolge et hvilket som helst af de
foregdende krav, kendetegnet ved, at fastgorelsesmidlerne pd den anden
forankringsstang (1 1) omfatter en skive (14), der er beregnet til anleg mod en overside

(28, 43) af den understettende tagkonstruktion (23, 37).

8. Kombineret faldsikringssystern og montagesystern ifelge krav 7, kendetegnet ved, at
fastgorelsesmidlerne pa den anden forankringsstang (11) omfatter et kipanker (24), der

er beregnet til anleg mod en underside (27) af den understettende tagkonstruktion (23).

9. Kombineret faldsikringssystern og montagesystem ifolge et hvilket som helst af de
foregdende krav, kendetegnet ved, at montagesystemet omfatter et antal fodder (1) il
montering pa tagfladen, og at disse fodder er forbundet med wirer (100) og et
skinnesystems (113} ul  etablering af et kombineret faldsikringssystem  og

montagesystem, der dekker et gnsket omrade af tagfiaden.
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10. Kombineret faldsikringssystem og montagesyster ifglge et hvilket som helst af de
foregdende krav, kendetegnet ved, at anlegspladen (2} er en rustfri syrefast stalplade

med en tykkelse mellem 1,5 mm og 4 mm, fortrinsvis 2 mm.

11, Kombineret faldsikringssystem og montagesystem ifalge et hvilket som helst af de
foregaende krav 3-10, kendetegnet ved, at fremspringene (15} er dannet ved oppresning

af stalpladen.

12, Anvendelse af et system ifglge et hvilket som helst af de foreg@ende krav til et

kombineret faldsikringssystem og montagesystem.

13. Anvendelse af et montagesystem, der omfatter mindst en fod (1) til montering péd en
tagflade, hvor foden (1) omfatter en anlegsplade (2} til fastgorelse til tagfladen og en
forste forankringsstang (3} ragende op fra anlzgspladens overside, hvor
forankringsstangen (3) er monteret 1 en besning (4) 1 anlegspladen (2) og forbundet
med forankringsmidler (49, 55, 60, 65, 70, 75), der er udformet athengigt af den
patenkte anvendelse, hvor der 1 basningen (4) t anlegspladen (2) ogsa er monteret en
anden foranksringsstang (11) ragende ned fra undersiden af anlegspladen og forsynet
med fastgerelsesmidler ( 12, 24, 29, 31), saledes at den anden forankringsstang (11) kan
fastgores 1 den understottende tagkonstruktion (23, 30, 32) under tagfladen, hvori
montagesystemet er monteret pa tagpap eller foliebelagte tage, hvilket tag omfatter en
understeiningsplade {19) il en tagpap eller foliebelaegning (18), en underliggende
isolering (17) og en understottende tagkonstruktion (23), hvor foden (1) er integreret
med en tagpap eller foliebelmgning, hvilken tagpap eller foliebelegning fortrinsvis
omfatter en underpap (5) og en overpap (6) til fastgarelse til tagets tagpap eller

foliebelaegning (18) til et kombineret faldsikningssysterm og montagesystem.
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Fig. 7
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Fig. 15
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