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FASTENING ARRANGEMENT
This invention relates to a fastening arrangement, for example for
fastening a plate to a roof.
When fastening a plate, such as an anchor plate for a safety system, to a
roof, toggle fastenings are generally inserted through the plate and the
roof in order to engage with a remote surface of the roof so as to allow the
toggle fastening to be tightened. One problem with such toggle fastenings,
when used in combination with the anchor plate, is that the toggles have to
be removed from the threaded fastening, in order to allow the threaded
fastening to be passed through an opening in the plate, before being
re-applied to the fastening for passing through the roof and fastening the
anchor plate to the roof. This can be very awkward and time-consuming
for installers and can lead to parts of the fastenings being lost or even
damage to part of the roof.
It is therefore an object of the present invention to provide a fastening
arrangement which overcomes, or at least ameliorates, the
abovementioned disadvantages.
According to the present invention there is provided a fastening
arrangement comprising: a threaded fastener including a head, a shank
and a laterally expandable member; and a bridging member provided on
the shank of the fastener, the bridging member having an aperture through
which the shank passes, the aperture having a dimension greater than the
dimension of the shank but less than the dimension of the head, and an
outer dimension greater than a dimension of the laterally expandable
member in a first configuration but less than the dimension of the laterally
expandable member in a second configuration.
The laterally expandable member may comprise a toggle member.
The bridging member may be frustoconical or may be of top-hat
configuration.
A seal may be provided between the head of the threaded fastener and
the bridging member.

A tubular member may be mounted on the shank of the threaded fastener
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between the head and the laterally expandable member. The tubular
member may be provided internally thereof with a hollow cylinder of
insulating material.

[0009] The present invention also relates to a combination of a plate provided
with at least one aperture and a fastening arrangement as hereinbefore
defined passing through the aperture.

[0010] The aperture in the plate may have a smaller dimension than the outer
dimension of the bridging member.

[0011] An edge region of the at least one aperture may be deformed out of a
plane of the plate.

[0012] A seal, such as an O-ring seal, may be provided between the bridging
member and the plate.

[0013] The plate and the at least one fastening arrangement may be provided
with a protective cover layer.

[0014] For a better understanding of the present invention and to show more
clearly how it may be carried into effect reference will now be made, by
way of example, to the accompanying drawings in which:

[0015] Figure 1 is a sectional view showing one embodiment of a fastening
arrangement according to the present invention; and

[0016] Figure 2 is a cross-sectional view of another embodiment of a fastening
arrangement according to the present invention.

[0017] The fastening arrangement shown in Figure 1 comprises a plate 1, for
example part of an anchor plate forming part of a safety installation. The
plate 1 is formed with a substantially circular aperture, the edge 3 of the
aperture being deformed out of the plane of the plate 1 in a direction of a
roof to which the plate is to be secured. Alternatively, however, the plate 1
may be planar. The aperture is dimensioned to allow the passage of a
fastener, such as a threaded member 5 provided with a toggle member or
the like (not shown) in the region of the free end thereof. The threaded
member passes through an insert (or bridging member) 7. The insert is
substantially annular and has an outer dimension so as to engage with the
material of the plate 1 around the aperture and an inner dimension so as

to allow a shank 9 of the threaded member to pass through, but not a head
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11 thereof. The head 11 is provided with means, such as a hexagonal
recess, for engaging with means for rotating the threaded member so as to
fasten the plate to the roof. The design of the head may be of standard
design or may alternatively be of custom design. The insert 7 is
conveniently frustonconical, extending in the direction of the roof, so as to
accommodate the head of the threaded member and to allow a
waterproofing membrane (not shown) to be positioned over the plate.
Additionally, the configuration of the edge of the aperture and the insert is
such that there is physical resistance to lateral movement which is
preferable to relying solely on friction to maintain the insert in position
relative to the plate. Alternatively, the insert may be of any suitable design,
such as of top-hat design, although again physical resistance to lateral
movement is preferable to relying solely on friction. A seal (not shown)
may be provided between the head 11 of the threaded member 5 and the
insert 7 and/or between the insert and the edge of the aperture if desired.
Thus, the insert 7 has a central aperture which is larger than the diameter
of the shank of the threaded member in order to allow the shank to pass
through the aperture, but less than the diameter of the head in order to
maintain the insert on the threaded member. The outer dimension of the
insert 7 is greater than a dimension of the toggle or the like when the
toggle is configured to pass through the roof, but the outer dimension of
the insert is less than a dimension of the toggle or the like when the toggle
is deployed so as to be in a laterally expanded configuration relative to the
axial direction of the threaded member in order to secure the fastening
arrangement against an inner surface of the roof.

In practice, the threaded member 5 passes through a tubular member 13
which passes through the roof, the tubular member being made, for
example, of a foamed plastics material or other suitable thermally
insulating material. The tubular member 13 may have a hollow cylinder 15,
for example of foamed plastics material (for example of lighter density than
that of the tubular member 13), provided therein. The tubular member 13
helps to reduce the effects of a gap being made in insulating material

forming part of the roof to allow the threaded member and the toggle or the
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like to pass through. The tubular member does not wholly eliminate heat
conduction and convection, but it does offset the effects of thermal
bridging resulting from the threaded member and toggle.

In use of the fastening arrangement, a fastening assembly comprising the
insert 7 mounted on the threaded member 5 at a location remote from the
installation site (together with a securing member for engaging an internal
surface of the roof) with the threaded member and the securing member
dimensioned to pass through the aperture in the plate 1, but the insert 7
being dimensioned to be retained by the plate. In this way the necessary
holes can be formed through the roof and the tubular members can be
inserted into the holes. The plate 1 can then be placed in position and the
fastening assembly can be inserted into each of the apertures without an
risk of losing parts of the fastening assembly and reducing the assembly
time because there is no need to mount the securing member on the
threaded member after the threaded member has been passed through
the plate. Thus, the fastening assembly can be installed from a single side
of the plate 1 and there is no requirement for access to the other side of
the plate or to the inside surface of the roof. Alternatively, the tubular
member may be provided as part of the fastening arrangement and can be
inserted through the aperture in the plate at the time the plate is secured to
the roof.

The fastening assembly may be of any convenient diameter and length,
although in some cases the length of the assembly may be limited to
prevent excessive protrusion of the fastening assembly on the inside
surface of the roof.

As an alternative to a toggle fixing an alternative expandable securing
member may be used, such as a laterally expandable member for
securing in solid or hollow concrete.

The fastening arrangement shown in Figure 2 is a modification of that of
Figure 1 and the same references are used to denote the same or similar
components. Figure 2 shows a metal plate 1 which is formed with a
substantially circular aperture. In this case, though, the edge of the

aperture is not deformed out of the plane of the plate. A threaded member
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5 passes through the aperture and is provided with a toggle 17 threaded
onto the free end thereof. The threaded member 5 passes through an
insert 7 in the form of a top-hat component with a seal 19 between a head
11 of the threaded member and the insert 7. An O-ring seal 21 is
positioned between the insert 7 and the plate 1. The plate 1, insert 7 and
head 11 are covered with a protective layer 25, for example of PVC or
bitumen.

[0024] Threaded member 5 passes through tubular member 13 as explained in
relation to Fig. 1 and, as can be seen from Fig. 2, the toggle 17 (or
alternative laterally expandable member) bears against an internal surface
23 of the roof.
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Claims

1.

10.

11.

A fastening arrangement comprising: a threaded fastener (5) including a head
(11), a shank (9) and a laterally expandable member (17); and a bridging
member (7) provided on the shank of the fastener, the bridging member having
an aperture through which the shank passes, the aperture having a dimension
greater than the dimension of the shank but less than the dimension of the
head, and an outer dimension greater than a dimension of the laterally
expandable member in a first configuration but less than the dimension of the
laterally expandable member in a second configuration.

A fastening arrangement as claimed in claim 1, wherein the laterally
expandable member (17) comprises a toggle member.

A fastening arrangement as claimed in claim 1 or 2, wherein the bridging
member (7) is frustoconical or of top-hat configuration.

A fastening arrangement as claimed in claim 1, 2 or 3, wherein a seal (19) is
provided between the head (11) of the threaded fastener (5) and the bridging
member (7).

A fastening arrangement as claimed in any preceding claim, wherein a tubular
member (13) is mounted on the shank (9) of the threaded fastener (5) between
the head (11) and the laterally expandable member (17).

A fastening arrangement as claimed in claim 5, wherein the tubular member
(13) is provided internally thereof with a hollow cylinder (15) of insulating
material.

A combination of a plate (1) provided with at least one aperture and a fastening
arrangement as claimed in any one of claims 1 to 6 passing through the
aperture.

A combination as claimed in claim 7, wherein the aperture in the plate (1) has
a smaller dimension than the outer dimension of the bridging member (7).

A combination as claimed in claim 7 or 8, wherein an edge region (3) of the at
least one aperture is deformed out of a plane of the plate (1).

A combination as claimed in claim 7, 8 or 9, wherein a seal (21) is provided
between the bridging member (7) and the plate (1).

A combination as claimed in claim 10, wherein the seal (21) comprises an

O-ring seal.
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12. A combination as claimed in any one of claims 7 to 11, wherein the plate (1)
and the at least one fastening arrangement are provided with a protective

cover layer (25).



