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(57) A tension indicator for a safety line apparatus
comprises two rods (2) slidably associated to one anoth-
er, the rods (2) each exhibiting a first end (2a) and a
second end (2b), a tension being applicable between the
firstends (2a), the tension coming from a cable of a safety
line apparatus, each rod (2) further exhibiting a prevalent
longitudinal development axis (B), the prevalent longitu-
dinal development axes (B) being substantially parallel
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to one another, the first ends (2a) moving in reciprocal
distancing/nearing when the second ends (2b) move re-
spectively in reciprocal nearing/distancing; an elastic el-
ement (9) being active between the second ends (2b) to
balance the tension applied on the first ends (2a). A dis-
sipating organ (10) is arranged between the second ends
(2b) of the rods (2) and is activatable by nearing the sec-
ond ends (2b) in order to brake a distancing action of the
first ends (2a) of the rods (2).
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Description

[0001] The invention relates to a tension indicator for
a safety line apparatus. In particular, the present inven-
tion can be used in measuring tension of safety cables
in safety-line apparatus.

[0002] By safety-line apparatus (life-lines), a system
is intended for securing an operator to an anchoring point
during performance of work on high surfaces, such as
for example maintenance activities on a building’s roof,
the fastening of aerials, cleaning of chimneys and the like.
[0003] In more detail, a safety line apparatus compris-
es a cable stretched between two anchoring-points; in
particular, each head of the cable is connected to a re-
spective anchoring point. Arope is connected to the cable
which can slide along the cable; the rope is further con-
nected to a harness worn by the operator. This leaves
the operator free to move safely on the whole raised sur-
face and, should he fall, the apparatus prevents him from
impacting onto an underlying surface.

[0004] The safety apparatus further comprises a ten-
sioner for keeping the cable stretched by applying a pre-
determined tension thereon. Itis necessary to stretch the
cable in order to limit transversal displacements thereof
following any operator’s falling. Itis also, however, equal-
ly essential to prevent the cable tension from exceeding
a critical value which might cause it to break.

[0005] Specific standards relating to operator safety
prescribe a correct value for the tension to be applied to
the cable; the tensioner thus enables the tension to be
varied, by nearing or distancing two threaded attach-
ments connected respectively to the cable to one of the
two anchoring points.

[0006] The safety-line apparatus comprises a tension
indicator connected in series to the cable the tensioner
in order to measure the tension applied to the cable. In
this way, the operator can be provided with a reading of
the tension applied; the operator can thus regulate the
tensioner on the basis of the reading in order to stretch
the cable with a predetermined force.

[0007] In order to enable the operator to perform his
activity in conditions of total safety, the safety line appa-
ratus comprises an energy absorber, connected to an
end of the cable and to one of the two anchoring points.
By energy absorber is meant a device which can absorb
or dissipate the operator’s kinetic energy in a case in
which he falls from the raised surface. The market offers
a variety of energy absorbers, which are able to deform
plastically such as to brake the possible fall of the oper-
ator.

[0008] In the field of safety-line protection apparatus,
a tension indicator of known type comprises two rods
which slide on each other, each along a respective prev-
alent longitudinal axis. The prevalent longitudinal axes
are arranged parallel to one another.

[0009] Each rod comprises a first end and a second
end. The first end of each rod exhibits a hole for connect-
ing the rod to the cable or to one of the two anchoring
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points. The rods are orientated such that while the first
ends move in a reciprocal nearing direction, the second
ends move in a reciprocal distancing direction, and vice
versa. In other words, the rods are orientated in such a
way that the holes are opposite to a central portion of the
whole defined by both the rods.

[0010] A springis active between the rods and exhibits
two ends, each destined to abut on a respective stop
fashioned on each rod at the second end thereof. The
spring reacts to a traction exerted on the first ends with
an elastic thrust which tends to distance the second ends
and thus to exert a recall force on the first ends. The
known tension indicator further exhibits a graduated
scale or an indicator traced on a rod, such as to enable
the operator to read the tension applied.

[0011] The known tension indicator exhibits an impor-
tant drawback inasmuch as in the field of safety lines it
is necessary to connect an energy absorber in series in
order to be able to guarantee operator safety.

[0012] In this context, the technical task underlying the
present invention is to provide a tension indicator for a
safety line which obviates the drawbacks of the prior art
cited above.

[0013] A particular aim of the present invention is to
make available a tension indicator for safety line protec-
tion apparatus which is able to dissipate the energy of
the operator should he fall.

[0014] The above-settechnical objective and the spec-
ified aim are substantially attained by a tension indicator
for a safety line protection apparatus which comprises
the technical characteristics set out in one or more of the
accompanying claims of the drawings.

[0015] Further characteristics and advantages of the
present invention will more clearly emerge from the non-
limiting description that follows of a preferred but not ex-
clusive embodiment of a tension indicator for safety line
apparatus, as illustrated in the accompanying figures of
the drawings, in which:

figure 1 is a perspective view of tension indicator for
a safety line apparatus of the present invention; and
figure 2 is a perspective exploded view of the tension
indicator for safety line apparatus of figure 1;

figure 3 is a portion of a frontal view of the device of
figure 1, in a second variant.

[0016] With reference to the figures of the drawings, 1
denotes in its entirety a tension indicator for safety line
apparatus of the present invention.

[0017] The tension indicator 1 comprises two rods 2
which are slidably associated to one another. Each rod
2 has an elongate shape and exhibits a respective prev-
alent longitudinal development axis B. In particular, each
rod 2 has at least in part a uniform transversal section.
The transversal section is, in the described embodiment,
rectangular.

[0018] Each rod 2 exhibits a first end 2a and a second
end 2b opposite the first end 2a. Each rod 2 also exhibits
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a hole 4 at the first end 2a thereof for connecting a cable
or an anchorage of the safety line apparatus.

[0019] Each rod 2 comprises a coupling portion 5 at
the second end 2b thereof. The coupling portion 5 is pref-
erably L-shaped or C-shaped.

[0020] Each rod 2 further comprises a central body 6
realised in a single piece with the coupling portion 5. In
greater detail, the central body 6 develops along the prev-
alent longitudinal axis of development B of the rod 2 and
has a transversal section which is substantially rectan-
gularand uniform. The coupling portion 5 exhibits a great-
er width than that of the central body 6. The coupling
portion 5 exhibits a slit 8 located at an edge of the coupling
portion 5. In particular, the slit 8 has a rectangular section.
In greater detail, the slit 8 of each rod 2 has a comple-
mentary shape to the section of the rod 2 at the first end
2a thereof.

[0021] The prevalentlongitudinal axes of development
B of the respective rods 2 are substantially parallel to one
another. In this way, the respective rods 2 can each slide
along its own prevalent longitudinal axis of development
B, parallel to one another.

[0022] The first end 2a of each rod 2 is inserted in the
slit 8 afforded on the other rod 2 in order to slidably couple
the rods 2. In particular, this enables the rod 2 to be re-
tained in the slit 8, thus enabling the rod 2 to slide, though
preventing transversal displacements with respect to its
own prevalent longitudinal axis of development B.
[0023] The rods 2 each exhibit a respective contact
surface 3. In other words, the rods 2 are superposed and
in reciprocal contact at the respective contact surfaces 3.
[0024] With reference to the reciprocal arrangement
of the rods 2, the second ends 2b are arranged between
the first ends 2a. In detail, the first ends 2a of the rods 2
move in a reciprocally distancing direction when the sec-
ond ends 2b move in reciprocal nearing. Likewise, the
first ends 2a of the rods 2 move in a reciprocally nearing
direction when the second ends 2b move in a reciprocally
distancing direction. In use, a tension originating from
the cable of the safety line apparatus is applied between
the first ends 2a.

[0025] An elastic element 9 is active between the sec-
ond ends 2b of the rods 2 such as to balance the tension
applied on the first ends 2a. In the described embodi-
ment, the elastic element 9 is a spring 16, preferably a
helix spring, and the rods 2 are arranged internally there-
of.

[0026] Adissipating organ 10is arranged between the
second ends 2b of the rods 2. In particular, the tension
indicator 1 comprises two dissipating organs 10, each
located at the second end 2b of a respective rod 2. The
elastic element 9 is arranged between the dissipating
organs 10 and exhibits two ends 9a, each active on a
respective dissipating organ 10.

[0027] Each dissipating organ 10 is able to absorb a
quantity of energy and plastically deform. In particular,
each dissipating organ 10 is plastically deformable such
as to pass from a first configuration in which it exhibits a
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maximum length into a second configuration in which it
exhibits a minimum length. In greater detail, each dissi-
pating organ 10 is activatable by reciprocal nearing of
the second ends 2b in order to brake the sliding of the
rods 2. In particular, the dissipating organs 10 and the
elastic element 9 are packed between the coupling por-
tions 5 of the rods 2.

[0028] The tension indicator 1 comprises two washers
11, each having a first surface 11a in contact with an end
9a of the elastic element 9 and a second surface 11b in
contact with a respective dissipating organ 10. In partic-
ular, the first surface 11a and the second surface 11b of
each washer 11 are parallel to one another. In other
words, the washer 11 is flat. In greater detail the washers
11 have the aim of increasing the available rest surface
of the dissipating organ 10 and the ends 9a of the elastic
element 9, thus improving the transfer of force between
them.

[0029] The tension indicator 1 further comprises two
further washers 12, each located between a dissipating
organ 10 and a respective coupling organ 5. In particular,
each further washer 12 is in contact with an abutting sur-
face 18 of a respective rod 2. This abutting surface 18 is
defined on each coupling portion 5, at the connection
with the central body 6, where the transversal section of
the rod 2 exhibits a variation. In greater detail, the further
washers 12 have the aim of increasing the available rest
surface of the dissipating organ 10 and the abutting sur-
faces 18 of the rod 2, thus improving the transfer of the
forces between them.

[0030] Each dissipating organ 10 exhibits a through-
cavity 15 in which the rods 2 are inserted such that the
rods 2 can slide internally thereof. This advantageously
enables minimising the size of the dissipating organ 10.
The dissipating organ 10 comprises at least a saucer-
shaped deformable element 14. In other words, the de-
formable element 14 is a disc-shaped element, substan-
tially a saucer-shaped element, preferably spherical,
such as to define a convex surface 19 and a concave
surface 20.

[0031] The deformable element 14 thus exhibits a var-
iable concavity 13. In particular, the concavity 13 is great-
est when the dissipating organ 10 is in the first configu-
ration. Further, the concavity 13 is at its minimum, pref-
erably null, when the dissipating organ 10is in the second
configuration. In other words, the deformable element 14
is plastically compressible such as to pass from an un-
deformed configuration to a deformed configuration. In
still other words, the deformable element 14 flattens
when passing from the undeformed configuration to the
deformed configuration.

[0032] In greater detail, when the deformable element
14 is in the undeformed configuration, the dissipating or-
gan 10 is in the first configuration. Further, when the de-
formable element 14 is in the deformed configuration,
the dissipating organ is in the second configuration.
[0033] In the described embodiment, the dissipating
organ 10 comprises a plurality of deformable elements
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14 arranged in series. In particular, the deformable ele-
ments 14 are arranged one by a side of another such
that the concavity 13 of each deformable element 14 is
orientated in an opposite direction to the direction of the
concavity 13 of the adjacent deformable element 14.
[0034] Inother words, the deformable elements 14 are
associated in couples such that the concavities 13 of the
deformable elements 14 of each couple face one anoth-
er. In greater detail, the deformable elements 14 are in
reciprocal contact atthe respective peripheral edges 14a.
[0035] Further, the deformable elements 14 are also
in reciprocal contact at respective central portions 14a
thereof.

[0036] With reference to the embodiment of figure 3,
each dissipating organ 10 comprises the deformable el-
ements and further flat disc-shaped elements. As illus-
trated in figure 3, the deformable elements 14 are asso-
ciated in couples with an interposing of a further flat disc-
shaped element 30.

[0037] More specifically, the concavity 13 of each de-
formable element 14 is facing the flat disc-shaped ele-
ment 30.

[0038] In this embodiment, the dissipating organ 10
comprises, in series, at least a deformable element 14,
with the respective concavity 13, a flat disc-shaped ele-
ment 30 and an adjacent deformable element 14, with
the concavity 13 thereof orientated in an opposite direc-
tion to the concavity 13 belonging to the preceding de-
formable element 14.

[0039] In this configuration, the deformable elements
14 exhibit peripheral edges 14b thereof in contact with
the respective flat disc-shaped elements 30 and the cen-
tral portions 14a in contact with one another.

[0040] Without forsaking the ambit of protection of the
presentinvention, the dissipating organ 10 can also com-
prise an alternation of the deformable element 14 and
the flat disc-shaped element 30.

[0041] Note that it is possible to pile any number of
deformable elements 14. This advantageously enables
defining the total damping capacity of the dissipating or-
gan 10, by varying the number of deformable elements
14. Each deformable element 14 exhibits a through-hole
4, in which the rods 2 are slidably inserted.

[0042] In greater detail, the hole 4 has a complemen-
tary section to the section of the central bodies 6 of the
rods 2 when the central bodies 6 are superposed. In par-
ticular, the entirety of the holes 4 of the deformable ele-
ments 14 at least partly defines the cavity 15 of the dis-
sipating organ 10. In other words, the cavity 15 is at least
partly defined by a succession of holes 4 in the deform-
able elements 14.

[0043] Each deformable element 14 has a thickness
comprised between 1 and 5 mm, preferably 3 mm. Each
deformable element 14 further has a radius of curvature
which is comprised between 80 and 95 mm, preferably
88 mm. Each deformable element 14 further exhibits a
plan diagram comprised between 50 and 75 mm, pref-
erably 66 mm. Each deformable element 14 is constituted
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by plastically-deformable material; by way of example
each deformable element 14 is made of metal or another
material.

[0044] The tension indicator 1 exhibits a traced refer-
enceonone orbothrods 2, in order to enable the operator
to read the applied tension. In an embodiment that is not
illustrated, this reference can be a graduated scale.
[0045] As mentioned above, in use the first ends 2a of
the rods 2 are connected to the anchoring points and to
the cable of the safety line apparatus. The first ends 2a
are thus subjected to tension in use. The operator is safe-
guarded by means of a rope attached to the cable.
[0046] If an operator falls, an increase in tension is
determined on the first ends 2a of the rods 2 and, as has
been demonstrated, this causes reciprocal nearing of the
first ends 2a. The dissipating organs 10 are therefore
subjected to a compression force which is equal to the
tension applied on the first ends 2a of the rods 2.
[0047] When this compression exceeds a predeter-
mined value, the deformable elements 14 pass from the
initial configuration to the deformed configuration and in
this way they progressively absorb the kinetic energy of
the operator, braking his fall.

[0048] The present invention attains the set aim.
[0049] Asthetensionindicatorforsafety line apparatus
comprises a dissipating organ, it is able to absorb the
energy of the operator during an eventual fall, preventing
him from being injured without its being necessary to in-
stall a separate energy absorber.

[0050] Animportant advantage of the tension indicator
of the present invention consists in the functioning and
compression of the dissipating organ. This enables slow-
ing the fall of the operator, minimising the risk of breakage
of the organ.

[0051] A further advantage of the tension indicator of
the present invention consists in the possibility of assem-
bling a more compact safety line protection apparatus,
as itis not necessary to insert a separate energy absorb-
er.

Claims

1. Atension indicator for a safety line apparatus, com-
prising two rods (2) slidably associated to one an-
other, the rods (2) each exhibiting a first end (2a)
and a second end (2b), a tension being applicable
between the first ends (2a), the tension coming from
acable of asafety line apparatus, eachrod (2) further
exhibiting a prevalent longitudinal development axis
(B), the prevalent longitudinal development axes (B)
being substantially parallel to one another, the first
ends (2a) moving in reciprocal distancing/nearing
when the second ends (2b) move respectively in re-
ciprocal nearing/distancing; an elastic element (9)
being active between the second ends (2b) to bal-
ance the tension applied on the first ends (2a); char-
acterised in that it comprises a dissipating organ
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(10) arranged between the second ends (2b) of the
rods (2) and being activatable by nearing the second
ends (2b) in order to brake a distancing action of the
first ends (2a) of the rods (2).

The tension indicator of claim 1, characterised in
that the dissipating organ (10) is plastically deform-
able such as to pass from a first configuration in
which the dissipating organ (20) exhibits a maximum
length and a second configuration in which the dis-
sipating organ (10) exhibits a minimum length.

The tension indicator of claim 2, characterised in
that the dissipating organ (10) comprises a saucer-
shaped deformable element (14) exhibiting a varia-
ble concavity (13), the concavity (13) being ata max-
imum thereof when the dissipating organ (10) is in
the first configuration thereof and being at a minimum
thereof when the dissipating organ (10) is in the sec-
ond configuration.

The tension indicator of claim 3, characterised in
that the dissipating organ (10) comprises a plurality
of the deformable elements (14) arranged in series.

The tension indicator of claim 4, characterised in
that the deformable elements (14) are arranged
side-by-side such that the concavity (13) of each de-
formable element (14) is orientated in an opposite
direction to a direction of the concavity (13) of an
adjacent deformable element (14).

The tension indicator of claim 4 or 5, characterised
in that the deformable elements (14) are associated
in pairs such that the respective concavities (13) are
facing one another.

The tension indicator of any one of claims from 3 to
6, characterised in that each deformable element
(14) exhibits a through-hole (4), the rods (2) being
slidably inserted in the through-hole (4) .

The tension indicator of claim 7, characterised in
that the dissipating organ (10) exhibits a through-
cavity (15) at least in part defined by a succession
of the through-holes (4) of the deformable elements
(14).

The tension indicator of any one of the preceding
claims, characterised in that it comprises two dis-
sipating organs (10), each located at the second end
(2b) of a respective rod (2), the elastic element (9)
being arranged between the dissipating organs (10)
and exhibiting two ends (9a), each active on a re-
spective dissipating organ (10).

The tension indicator of claim 9, characterised in
that each rod (2) comprises a coupling portion (5)
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at the second end (2b) thereof, the dissipating or-
gans (10) and the elastic element (9) becoming
packed between the coupling portion (5) of the rods

).
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