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(57) The present invention relates to improvements
for anti-fall devices that can be directly anchored to me-
tallic covering coat and that in case of fall provide for
spreading stresses on the covering coat preventing its
damage at the anchoring point; particularly, the improve-
ments relate to the anchoring plate of the device to the
cover, and the vertical elements (9,14) supporting the

Anchoring device for anti-fall systems, particularly suitable for metal covers

anchoring cable which in case of fall can flatten and bring
themselves in the same direction of the fall. This is
achieved by enabling a rotation of the elements (9,14)
transmitting the stress from the safety line to the metallic
covering, both about a vertical and a horizontal axis img
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Description

STATE OF THE ART

[0001] The presentinvention relates to improvements
for anti-fall devices that can be directly anchored to a
metallic covering coat of buildings and that in case of fall
provide for spreading stresses on the covering coat pre-
venting its damage at the point of the covering coat where
the device is anchored.

[0002] Technological evolution and development of
materials, together with arising needs prescribed by
building regulations, are progressively asserting the use
of metallic-type covering coats in the field of building con-
struction and architecture, with an expansion of types
and product range.

[0003] The use of metallic-type covering coats is also
asserting in the field of restructuring and in renewal of
existing buildings, in which there is a need for replacing
the fiber cement-type covering coats, which usually con-
tain asbestos, with new metallic-type covering coats.
[0004] Metallic-type covering coats are offered on the
market in different materials, such as: sheet steel, alu-
minum, copper, specific alloys, with a wider expansion
of iron and aluminum sheets.

[0005] The offered shapes too are different for ribbing,
fixing method, junctions and exposures with single, dou-
ble, coupled sheets with insulating or waterproofing ma-
terials.

[0006] The result is a wide range designed to meet a
variety of needs arising from time to time.

[0007] This type of covers suitable for a variety of con-
structions has the advantage of lightness, so it is often
used on lightweight, prefabricated structures and struc-
tures characterized by large bearing distances, typical of
non-residential premises in particular for industrial use.
[0008] The installation of the anchoring devices on
coats, to be used for subsequent accesses to the coat
itself, presents considerable difficulties in presence of
metallic-type coats.

[0009] On one hand because of the need for piercing
metallic elements for the transition and anchoring of the
vertical components of the anchoring devices and then
for sealing the remaining spaces by means of dry usable
products; on the other hand, because of the impossibility
to directly bind the "ordinary" anchoring devices on me-
tallic covering panels.

[0010] In fact, the stresses induced by the supporting
devices and hence the covering panel against the pos-
sible fall of operators are important, with significant effort
of the hook and the panel, thus irremediably damaged,
resulting in a lack of or insufficient retention of the fall.
[0011] In the art the following patents are known:

WO 02/43809 A1, WO 03 039680 A1, AT 500 5522
A1, DE 39 23 691 C1.
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Summary of the invention

[0012] These patents describe devices for protection
against falls from height, none of which however can re-
duce the stresses transmitted during the fall to the an-
choring systems and thereby to the cover of the building.
[0013] It is an object of the present patent to provide
devices able to remedy the problems mentioned above.
[0014] According to the present patent, anchoring de-
vices for anti-fall systems particularly suitable for metal
covers comprise:

two end poles;

a large number of intermediate poles in relation to
the extension of the cover surface;

a large number of corner poles in relation to the ex-
tension of the cover surface;

a fixing plate of each pole to the cover;

a steel cable of the line;

an energy dissipator;

aturnbuckle and accessory components of the cable
fixing.

[0015] Itis a first object of the present invention to re-
alize a steel plate fixing the pole capable to offer a high
resistance to tearing if operator falls.

[0016] Itis a second object of the present invention to
realize a pole, or rather an element capable to support
the pole, to which the devices for workers’ safety are
fastened, capable to orient itself in accordance with the
falling line of operator by rotating about its vertical axis,
and moving from a vertical position to a position parallel
with the falling line of operator.

[0017] The first object is achieved by realizing a
shaped fixing plate and connection of the covering coat
- a supporting component which has a specific metallic
shape for any type of metal covering coat, and is provided
with a double row of holes, preferably positioned near
the terminal portions of at least two opposite sides of the
plate in which the fixing rivets in the covering coat are
placed. The plate also allows the anchorage on the side
of the ribbing; in the middle of the shaped plate are
planned at least four angular holes for the attachment of
a base plate; the base plate comprises a steel plate pro-
vided with four angular holes placed in correspondence
with the angular holes of the shaped plate.

[0018] The second object of the present invention is
achieved by means of a rotating and swinging vertical
supporting component for the steel cable, comprising:

- a U-shaped rotating base provided with a central
hole in the bottom portion apt for securing it with a
high-strength bolt to the base plate, mentioned ear-
lier, said rotating base with its vertical sides arranged
with holes for the insertion of retaining means and
rotation of a vertical swinging component

- and a vertical component comprising a steel press-
bent plate with holes arranged for the insertion of
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horizontal rotating bolts, a coupling loop of the steel
cable, and sealing bolts.

[0019] According to the present invention, in case of
stress of the steel cable due to the fall of an operator, the
vertical rotating and swinging component rotates posi-
tioning itself in the direction of the falling line and, at the
same time, bends down bringing itself from a vertical po-
sition to a position parallel to the falling line, thereby
avoiding that, like it happens with traditional poles sup-
porting steel cables, the lever effect of the pole on the
sealing plate would add to the traction due to the weight
of the falling body, which often causes the unhinging of
the plate from the covering coat, with easily imaginable
consequences for both safety and restoration costs.

Brief description of the drawings

[0020] For a complete understanding of the objects
mentioned above reference should be made to the fol-
lowing detailed description of an explanatory example,
but not limited, provided with accompanying drawings,
wherein:

Figure 1 shows a schematic view of a safety system
used on buildings’ covers

Figure 2 shows a sectional and plan view of the
shaped plate for fixing to the covering coat

Figure 3 shows an axonometric view of the base
plate

Figure 4 shows a bottom axonometric view of the
rotating base

Figure 5 shows a side axonometric view of the ver-
tical swinging component.

Figure 6 shows a side view of the vertical swinging
component.

Figure 7 shows an exploded front view of the whole
system.

Figure 8 shows a side view of the mounted rotating
base and vertical swinging component.

Figure 9 shows a top view of the rotating base and
vertical swinging component.

Detailed description of the invention

[0021] With reference to said figures, the anchoring
device for anti fall systems particularly suitable for me-
tallic covers, consists of:

- A shaped base plate (1), in steel or other suitable
material, provided with a variety of holes (2) and (3)
positioned along its terminal portions, suitable for the
installation of rivets, or other similar anchoring
means, to fix it to the covering panel; furthermore,
the shaped plate (1) has at least four holes (4) to
secure a second steel plate (5), and a series of serv-
ice holes (6) to secure it to the covering beams;

- Asecond steel plate (5) provided with four holes (7)
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positioned near the corners in correspondence with
the holes (4) on the shaped base plate (1), for se-
curing it to the steel shaped plate (1), and a central
hole (8) to secure a retaining means for the anchor-
age of the rotating base (9).

- A rotating base (9) comprising a U-shaped plate,
preferably made of steel, provided with a central hole
(10) in the bottom side to secure it to the second
steel plate (5) by means of a stopping device which
anchors it to said second steel plate (5), but lets it
free to rotate 360 degrees; the vertical sides of the
rotating base (9) have holes (11) for the insertion of
an horizontal rotation pin, holes (12) for the insertion
of sealing bolts and holes (13) for the insertion of
guarantee bands (13a), preferably made of plastic
material, which pass through the holes (13) and are
tensed and blocked in correspondence with the seal-
ing bolts.

- A vertical swinging component (14) comprising a
steel press-bent plate with holes (15) for the insertion
of a rotation pin, also provided with holes (16) for the
insertion of sealing bolts and with holes (17) for the
insertion of a coupling loop of the steel safety cable.

[0022] The device of the present invention is installed
by fixing the shaped base plate (1) to the covering panel
by means of rivets or the like inserted through holes (2
and 3) and, if in correspondence with the cover support-
ing beam, securing means inserted into holes (6). To the
shaped base plate (1) is then coupled the plate (5) by
means of high-strength bolts inserted into holes (7); to
the second steel plate (5) is coupled the rotating base
(9), let free to rotate 360 degrees by means of a self
blocking bolt inserted into a metal sleeve of rotation. To
the rotating base (9) is coupled the press-bent plate (14),
by means of staybolts inserted into the holes (11) of the
rotating base (9) and into the holes (15) of the press-bent
plate (14); so that the press-bent plate (14) can rotate
relative to the second plate (5) together with the rotating
base (9) and take positions different from the vertical one.
[0023] As mentioned, the press-bent plate (14) acts as
a "pole" to support the steel cable to which the operator
is hanged up with provided safety means during work
carried out on the cover.

[0024] During the assembly phase, which provides
tensioning of the steel cable of the operator anchoring
line, which passes through the holes (17) of the press-
bentplates (14), the press-bent plates (14) keep a vertical
position thanks to the side sealing bolts inserted into
holes (16); the bolts (16) are suitably sized to withstand
the tensioning or the involuntary impact stresses with an
operator during standard assembly and use steps.
[0025] In case of fall of an operator, there is a stress
on the cable to which the operator is anchored that varies
with the geometry and length of the line formed by the
cable, and that is transferred to the press-bent plates
(14). Press-bent plates (14), thanks to the possibility of
rotating about two axes, undergo two movements caused
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by the action of the cable, through the following steps:

- Breakup for the shearing of the side sealing bolts
inserted into holes (12-16) for efforts of the cable
higher than 200 daN

- Breakup of the guarantee bands (13a) in plastic ma-
terial inserted into holes (13) as fall indicator which
were tensed and blocked in correspondence with the
sealing bolts when the device is in a vertical position.

- Rotation about the horizontal axis with lowering of
the press-bent plate (14) up to the horizontal position
parallel to that of the base plate

- Rotation about the vertical axis of the rotating base
(9) and of the press-bent plate (14) up to position
themselves aligned with the pulling direction of the
steel cable of the line;

- beginning of the deformation of the steel cable of line
(geometric, elastic and finally plastic) with actuation
of the energy dissipator inserted in the line up to the
falling stop

[0026] The double movement system of the final and
intermediate components modifies the stresses induced
by the steel cable to the anchoring plate and then to the
building cover.

[0027] Compared to other anti-fall systems with rigid
end poles, flexural stress is greatly reduced by the knock-
ing down of the press-bent plate (14) (rotation about the
horizontal axis), which results in turning it into a edgewise
effort, lifted a few centimeters from the covering coat,
with obvious ease of absorption by the cover.

[0028] Furthermore, the possibility of the components
to rotate about a vertical axis, bringing themselves in the
pulling direction of steel cable, prevents stress out of main
levels of resistance and then the deformation of the com-
ponents, with torsional stresses on the anchoring plate
which indefinably change the stress on anchorages. Pos-
sible moves for the devices are defined, being allowed
to rotate around clearly identified axes

[0029] This is an important difference from other sys-
tems that require the abatement of vertical components
for deformation of one or more of their parts, which do
not allow to unequivocally define the amount of stress on
the anchorage in different configurations as it is not pos-
sible to define the deformation level and mode.

[0030] As mentioned above, the possible movements
of the system are required and provide the only break of
the sealing bolts and guarantee bands.

[0031] Afterafallitis required, inaccordance with safe-
ty rules, to check all the components of the system, and
their behaviors which, by the present patent, resulted not
deformed after dynamic tests carried out on test field,
with the possibility to simply restore the system by testing
the anchoring components, and by replacing the sealing
bolts and bands, but without the need to replace major
components.

[0032] Furthermore, the possibility of the components
to rotate about a vertical axis, bringing themselves in the
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pulling direction of steel cable, prevents stress out of main
levels of resistance and then the deformation of the com-
ponents, with torsional stresses on the anchoring plate
which indefinably change the stress on anchorages. Pos-
sible moves for the devices are defined, being allowed
to rotate around clearly identified axes

[0033] This is an important difference from other sys-
tems that require the abatement of vertical components
for deformation of one or more of their parts, which do
not allow to unequivocally define the amount of stress on
the anchorage in different configurations as it is not pos-
sible to define the deformation level and mode.

[0034] As mentioned above, the possible movements
of the system are required and provide the only break of
the sealing bolts and guarantee bands.

[0035] Afterafallitis required, in accordance with safe-
ty rules, to check all the components of the system, and
their behaviors which, by the present patent, resulted not
deformed after dynamic tests carried out on test field,
with the possibility to simply restore the system by testing
the anchoring components, and by replacing the sealing
bolts and bands, but without the need to replace major
components.

[0036] The guarantee band prevents the possible tam-
pering of components that could compromise the safety
system operation; in fact, the band covers the safety bolts
and prevents them from being replaced by other unsuit-
able ones without removing the band.

[0037] The presence of the guarantee bands ensures
that the system consists of elements correctly assembled
and tested. Authorized maintenance envisaged by the
laws in force provide for the replacement of the band with
another one supplied by the manufacturer to ensure the
successful enforcement of the checking for each ele-
ment.

Claims

1. Anchoring device for anti-fall systems particularly
suitable for metal covers, characterized by being
composed of:

-ashapedbase plate (1) in steel or other suitable
material, provided with a variety of holes (2) and
(3) positioned along its terminal portions, suita-
ble for the installation of rivets or other similar
anchoring means to secure it to the covering
panel; the shaped base plate (1) has also at least
four holes (4) to secure a second steel plate (5)
and a series of service holes (6) for its securing
to the covering beams;

- a second steel plate (5) provided of four holes
(7) arranged near its corners in correspondence
with the holes (4) on the shaped base plate (1)
and a central hole (8) to secure a retaining
means for a rotating base (9) anchorage;

- arotating base (9) comprising a U-shaped steel
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plate, provided with a central hole (10) in the
bottom side for its securing to the second steel
plate (5), by means of a stopping device which
anchors it to said second steel plate (5), but lets

it free to rotate 360 degrees; the vertical sides 5
of the rotating base (9) have holes (11) for the
insertion of a horizontal rotation pin; holes (12)

for the insertion of sealing bolts and holes (13)

for the insertion of guarantee bands (13a);

- a vertical swinging component comprising a 10
steel press-bent plate (14) with holes (15) for

the insertion of rotation pins; holes (16) for the
insertion of sealing bolts and holes (17) for the
insertion of a coupling loop of the safety steel
cable. 15

A method to achieve a fall protection using an an-
choring device according to claim 1 characterized

in that in case of a fall there is a stress on the steel
cable of the line, which varies with the geometryand 20
length of the line;

said stress is transferred to the press-bent plates
(14); said press-bent plates (14) thanks to their ability

to rotate about two axes undergo two movements
caused by the action of the cable, through the fol- 25
lowing steps:

- breakup for the shearing of the side sealing
bolts inserted into holes (16) for efforts on cable
higher than 200 daN 30
- breakup of the guarantee bands (13a) inserted

into holes (13) which act as fall indicator as
tensed over sealing bolts;

- rotation about the horizontal axis with lowering

of the press-bent plate (14) up to the horizontal 35
position parallel to that of the shaped base plate

(1

-rotation about a vertical axis of the rotating base

(9) and press-bent plate (14) up to bring them-
selves aligned with the pulling direction of the 40
steel cable line;

- beginning of the deformation of the steel cable

line (geometric, elastic and finally plastic) with
actuation of the energy dissipator inserted in the

line up to the stop of the fall. 45

Anchoring device for anti-fall systems particularly
suitable for metal covers according to claim 1 char-
acterized in that guarantee bands passing through
holes (13) are personalized and contain a code 50
which guarantees the product.

Anchoring device for anti-fall systems particularly
suitable for metal covers according to claim 1 char-
acterized in that guarantee band (13a) covers seal- 55
ing bolts preventing them from being replaced with
others unsuitable without removing the band.
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