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(57) Abstract: This invention relates to a tensioning device that is installed in a
temporary horizontal lifeline system. The tensioning device comprises a pulley
including a drive spindle and a pulley wheel connected to the drive spindle, said
lifeline passing, in use, around the pulley wheel; a locking member configured
to engage, in use, with a part of said lifeline to prevent relative movement of
the lifeline with respect to the locking member in a first direction; and a handle
assembly connected to the drive spindle, the handle assembly being moveable
between a first, disengaged position in which rotation of the handle assembly
does not cause rotation of the drive spindle and a second, engaged position in
which rotation of the handle assembly rotates the drive spindle, rotation of the
drive spindle rotating the pulley to move the lifeline in a second direction rela-
tive to the locking member, thereby tensioning the lifeline.
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Tensioning Device

BACKGROUND

This invention relates to a tensioning device to be used in a horizontal lifeline. In
particular, this invention relates to a tensioning device that is installed in a

temporary horizontal lifeline system.

It is often necessary to install a temporary horizontal lifeline when a worker is
working at height over a significant horizontal span, such that the worker may be in
a location remote from an anchor point for fall arrest equipment.

In these situations, a flexible line, in the form of a rope or cable, is suspended
between two anchor points at the extremes of the area over which the worker will
travel. A worker can then attach their personal fall arrest equipment to the
horizontal lifeline to provide protection from falling from a height over the full span

of the work area.

It is important that the horizontal lifeline is correctly mounted and tensioned to
provide the required fall arrest capability. Accordingly, it is known to attach a first
end of the lifeline to a first anchor point, which may be provided on any suitable
fixed structure. The second end of the lifeline is fed through a tensioning device,
and the tensioning device is attached to a second anchor point, provided on a
suitable fixed structure at a distance from the first anchor point.

The lifeline passes around a pulley within the tensioning device, with a free end of
the lifeline extending from the device. A locking mechanism within the tensioning
device allows the lifeline to be pulled around the pulley in a first direction but grips
the lifeline preventing the lifeline being pulled around the pulley in a second,

opposite direction.

When installing the horizontal lifeline, it is necessary to ensure that the correct
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tension is applied to the lifeline by the tensioning device. Typically, however, the
tensioning device is operated by rotating the pulley spindle with a suitable spanner
or socket carried by the worker. This has a number of disadvantages.

Firstly, the worker may not be carrying the correct size spanner or socket.
Secondly, the worker may drop the spanner or socket when installing the
tensioning device, which is a significant hazard when the worker is working at
height. Thirdly, the worker may over tension the lifeline, such that the lifeline is not
able to provide the required amount of energy absorption should a worker
connected to the lifeline fall from a height.

It is, therefore, an object of the present invention to provide an improved
tensioning device for horizontal lifelines that overcomes at least some of the
disadvantages of prior art devices.

SUMMARY OF THE INVENTION

According to a first aspect of the present invention there is provided a tensioning
device for a horizontal lifeline comprising:

- a pulley including a drive spindle and a pulley wheel connected to the drive
spindle, said lifeline passing, in use, around the pulley wheel;

- a locking member configured to engage, in use, with a part of said lifeline to
prevent relative movement of the lifeline with respect to the locking member in a
first direction; and

- a handle assembly connected to the drive spindle, the handle assembly
being moveable between a first, disengaged position in which rotation of the
handle assembly does not cause rotation of the drive spindle and a second,
engaged position in which rotation of the handle assembly rotates the drive
spindle, rotation of the drive spindle rotating the pulley to move the lifeline in a
second direction relative to the locking member, thereby tensioning the lifeline.
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The handle assembly is preferably biased in the first position. In preferred
embodiments the pulley is housed in a main body of the tensioning device, and a
biasing member is located between the handle assembly and the main body to
bias the handle assembly in the first position. The biasing member may be a

compression spring.

Movement of the handle assembly between the first and second positions is
preferably along an axis of the drive spindle. In preferred embodiments the handle

assembly includes a hole for receiving a part of the drive spindle therethrough.

In preferred embodiments the drive spindle includes a drive shaft section and in
the first position the handle assembly is engaged with the drive shaft section and
in the second position the handle assembly is not engaged with the drive shaft
section. The engagement of the handle assembly with the drive shaft section
forms a keyed connection between the handle assembly and the drive spindle.
The drive shaft section of the drive spindle may have a square cross-sectional
shape, and preferably the handle assembly includes an aperture shaped to
engage with the drive shaft section of the drive spindle.

In preferred embodiments the handle assembly comprises a coupling member and
an arm, the coupling member being connected to the drive spindle and the arm
being pivotally connected to the coupling member. The arm is, therefore,
preferably moveable relative to the coupling member between a first, retracted
position and a second, extended position. With the arm in the retracted position it
is desirable if no part of the arm extends beyond a perimeter of a main body of the
tensioning device. When the arm is in the second position a force applied to the
arm applies a greater torque to the connection between the coupling member and
the drive spindle than the same force applied to the arm in the first position.

Preferably the arm comprises an elongate member having a first end and a
second end, the arm being pivotally connected to the coupling member proximate
the first end, and the second end being further from the connection between the
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coupling member and the drive spindle when the arm is in the second position
than the first position. In particularly preferred embodiments the pulley is mounted
in a main body of the device and, when the arm is in the second position, the
second end of the arm extends beyond a perimeter of the main body.

The arm is preferably biased in the first, retracted position. As such a torsion
spring may be connected between the arm and the coupling member to bias the
arm in the first position.

In some embodiments one of the coupling member and the arm includes a detent
and the other one of the coupling member and the arm includes a stop surface,
the detent contacting the stop surface to limit relative movement between the arm
and the coupling member. Typically the detent and the stop surface are located
such that the detent contacts the stop surface when the arm is in the second
position. Preferably one of the coupling member and the arm includes a detent
and the other one of the coupling member and the arm includes two stop surfaces.
In these embodiments the stop surfaces are arranged such that a first stop surface
contacts the detent when the arm is in the first position and a second stop surface
contacts the detent when the arm is in the second position. Preferably the detent
is a post and the or each stop surface is a concave surface configured to contact a

circumferential surface of the post.

According to a second aspect of the present invention there is provided a
horizontal lifeline system comprising:

- an elongate, flexible lifeline; and

- a tensioning device according to the first aspect of the invention, the lifeline
being engaged with and wrapped around the pulley wheel.

The lifeline system preferably further comprises a connector attached to the
locking member, the connector being configured for attachment to a fixed anchor
point.
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In some embodiments the pulley is located between two housing plates and the
lifeline enters a space between the housing plates at a first location and exits the
space between the housing plates at a second location, such that the lifeline is in
contact with the pulley wheel around at least half the circumferential length of the

pulley wheel.

According to a third aspect of the present invention there is provided a method of
tensioning a horizontal lifeline using a tensioning device according to the first
aspect of the invention, the method comprising:

- passing a part of the lifeline around the pulley wheel such that a free end of
the lifeline extends from the tensioning device;

- moving the handle assembly from the disengaged position into the engaged
position to engage the handle assembly with the drive spindle; and

- with the handle assembly in the engaged position, rotating the handle
assembly to rotate the pulley wheel in a direction to increase a tensile force in the

lifeline.

Preferably the handle assembly is biased in the disengaged position and the
method comprises applying a force to the handle assembly against the biasing
force to move the handle assembly into the engaged position.

In some embodiments movement of the handle assembly between the disengaged

and engaged positions is along an axis of the drive spindle.

The drive spindle may include a drive shaft section and moving the handle
assembly into the engaged position forms a keyed connection between the handle
assembly and the drive shaft section. Preferably the drive shaft section has a non-
circular cross-sectional shape and the method comprises locating at least a part of
the drive shaft section in an aperture of the handle assembly having a

corresponding non-circular cross-sectional shape.

The handle assembly may comprise a coupling member engaged with the drive
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spindle and an arm connected to the coupling member. In these embodiments the
method comprises moving the arm relative to the coupling member from a first,
retracted position to a second, extended position, before applying a force to the
arm to rotate the handle assembly. The arm is preferably pivotally connected to
the coupling member, and the method may comprise rotating the arm relative to
the coupling member until a detent contacts a stop surface to locate the arm in the

extended position.

The arm is preferably biased in the retracted position and the method comprises

applying a force to the arm against the biasing force to move the arm into the

extended position.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be further described by way of example only and with

reference to the accompanying drawings, in which:
Figure 1 is a perspective view of a tensioning device for tensioning a safety
line according to a preferred embodiment of the present invention, the

tensioning device including a main body and a handle assembly;

Figure 2 is a schematic diagram showing how the tensioning device of
Figure 1 is mounted and the path of a lifeline through the device;

Figure 3 is a perspective view from a first side of the tensioning device of
Figure 1;

Figure 4 is a perspective view from a second side of the tensioning device
of Figure 1;

Figure 5 is a side view of the tensioning device of Figure 1, with the handle
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assembly in a first, disengaged position;

Figure 6 is a cross-sectional view of the tensioning device of Figure 1 taken
along the line A — A, with the handle assembly in a first, disengaged

position;

Figure 7 is a side view of the tensioning device of Figure 1, with the handle
assembly in a second, engaged position;

Figure 8 is a cross-sectional view of the tensioning device of Figure 1 taken
along the line A — A, with the handle assembly in a second, engaged
position;

Figure 9 is a view of a part of the tensioning device of Figure 1 showing a
pulley wheel for receiving the safety line and a brake mechanism for
engaging with the safety line;

Figure 10 is a further view of the pulley wheel and brake mechanism of
Figure 9;

Figure 11 shows the handle assembly of the tensioning device engaged
with the pulley wheel of Figure 9;

Figure 12 is a cross-sectional view of the handle assembly and pulley wheel
of Figure 11 along the line B — B;

Figures 13 and 14 show an arm of the handle assembly of the tensioning
device in a first position and a second position respectively;

Figures 15 to 17 show an arm, a biasing member and a coupling member of
the handle assembly of Figure 11;



10

15

20

25

30

WO 2018/033729 PCT/GB2017/052412
-8-

Figure 18 is a view of the handle assembly of the tensioning device of
Figure 1;

Figure 19 is a cross-sectional view of a coupling member of the handle

assembly of Figure 17 along the line C — C; and

Figure 20 is a perspective view of the pulley wheel of Figure 11.

DETAILED DESCRIPTION

A tensioning device 10 for a horizontal lifeline is illustrated in Figures 1, 3 and 4.
The tensioning device 10 comprises a main body 12 housing a pulley 14 and a
brake mechanism 16, and a handle assembly 18 operatively connected to the
pulley 14.

In use the tensioning device 10 is located and connected between an anchor
point, which may comprise a building, frame or suitable stanchion, and a lifeline in
the form of an elongate flexible cord or cable. In particular, and as illustrated in
Figure 2, a part of the brake mechanism 16 is connected to the anchor point by
means of a suitable connector such as a shackle. The lifeline cable enters the
tensioning device 10 at a first location, passes around the pulley 14 and a first,
free end of the lifeline extends from the device 10 at a second location. This is
illustrated by the dashed arrow in Figure 2. The other, second end of the lifeline is
connected to a second anchor point at a distance from the first anchor point.
Workers working at height connect themselves to the lifeline between the
tensioning device 10 and the second anchor point by suitable personal fall arrest

equipment.

The tensioning device 10 is operated to apply the required tensile force to the
lifeline by rotating the pulley 14 to move the lifeline cable in a tensioning direction
(T) such that the length of cable between the free end of the cable and the pulley
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14 increases. The brake mechanism 16 is configured to be engaged with the
lifeline cable to prevent the cable moving in an opposite withdrawing direction (W)
around the pulley. In particular, in the event of a fall of a worker connected to the
lifeline, the brake mechanism 16 engages the lifeline cable to prevent the cable

being withdrawn from around the pulley 14.

Importantly, the tensioning device 10 of the present invention can be operated to
tension the lifeline without the need for separate tools such as a spanner, wrench
or similar item. The tensioning device 10 has an integral handle assembly 18 that
can be engaged with the pulley 14 to allow the lifeline to be tensioned, and
subsequently disengaged from the pulley 14 to prevent unintended movement of
the pulley 14 or handle 18 during use of the lifeline.

As shown most clearly in Figures 3 to 8, the main body 12 of the tensioning device
10 comprises a pair of housing plates 20, 22 spaced apart a set distance by a
plurality of spacers 24 extending between opposing internal surfaces 26 of the
plates 20, 22. The pulley wheel 14 is mounted between the housing plates 20, 22
and a drive spindle 28 is connected to the pulley wheel 14 and extends through an
aperture 30 in a first or front one of the housing plates 20. The pulley 14 is
mounted for rotational movement about the drive spindle 28 and, as such, a
rotational axis 32 of the pulley 14 is co-axial with a longitudinal axis 32 of the

spindle 28.

The pulley wheel 14 comprises a pair of flanges 34 extending radially outwardly
from the spindle 28. The flanges 34 define a groove 36 between them for

receiving the lifeline cable (not shown).

The brake mechanism 16 comprises a locking member 38 (shown most clearly in
Figures 9 and 10) pivotally mounted between the housing plates 20, 22. The
locking member 38 comprises an anchor arm 40 and a lock arm 42. The anchor
arm 40 and lock arm 42 extend in substantially opposite directions from a pivot 44
about which the locking member 38 rotates. The anchor arm 40 includes a
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connecting eye 46 to which a connector, such as a shackle (not shown), is
attached in use. The lock arm 42 includes a toothed cam surface 48 at a distal

end of the lock arm 42. Typically the locking member 38 will be a unitary member.

The lock arm 42 extends in a direction towards the pulley wheel 14 and the length
of the lock arm 42 is such that the cam surface 48 locates between the flanges 34
of the pulley wheel 14. Furthermore, the toothed cam surface 48 is angled such
that, as the lock arm 42 rotates in a first direction, a part of the toothed surface 48

moves radially inwardly towards the axis 32 of the pulley 14.

In use, the toothed surface 48 of the locking member 38 is in contact with a part of
the lifeline cable located in the groove 36 of the pulley wheel 14. When an
increased force is applied to the lifeline cable, such as due to the fall of a worker,
the locking member 38 rotates in the first direction and the toothed surface 48
applies a greater clamping or gripping force to the lifeline cable seated around the
pulley wheel 14.

A pin or bolt 50 extends through a hole 52 in the locking member 38 and
corresponding holes 54 in the first and second housing plates 20, 22, as shown
most clearly in Figures 6 and 8. This pin 50 provides the pivot 44 for the locking
member 38. A head 56 of the pin 50 at a first end of the pin 50 contacts an outer
surface 58 of the first housing plate 20 and a locking nut 60 is attached to a
second end 62 of the pin 50 and is located against an outer surface of the second
housing plate 22. The pin 50 and nut 60, therefore, secure the housing plates 20,

22 together and provide the pivot for the brake mechanism 16.

The brake mechanism 16 further comprises a release arm 64 that is operatively
connected to the locking member 38. The release arm 64 is rotatable to

disengage the lock arm 42 from the lifeline cable.

The handle assembly 18 comprises a coupling member 66 and an arm 68. The
coupling member 66 is moveably connected to the drive spindle 28 of the pulley
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14 and the arm 68 is pivotally connected to the coupling member 66. The coupling
member 66, shown most clearly in Figures 17 to 19, comprises a base plate 70
having opposite first and second faces 71, 72. The base plate 70 is elongate in a
first direction defining an axis 74 of the coupling member 66. A first hole 76
extends through the base plate 70 in a proximal region of the base plate 70 and a
second hole 78 extends through the base plate 70 in a distal region of the base
plate 70. Both the first and second holes 76, 78 lie on the axis 74 of the coupling
member 66.

A raised guide area 80 protrudes from the first face 71 of the base plate 70 and
partially surrounds the first hole 76. A post 82 also extends substantially
perpendicularly from the first face 71 and is located between a part of the raised
guide area 80 and the second hole 78. In this example the base plate 70 further
includes a groove 84 in the first face 71 that extends from the second hole 78.

A boss 86 protrudes from the second face 72 of the base plate 70. The boss 86
includes a star-shaped aperture or recess 88 and is located such that a centre of
the aperture 88 is aligned with a centre of the first hole 76.

An insert or socket element 90 is received in the aperture 88 and fixedly
connected to the coupling member 66. The insert 90 has a star-shaped perimeter
edge 92 that corresponds to the star-shaped aperture 88 in the coupling member
66. The size of the insert 90 is preferably such that there is an interference fit
between the perimeter edge 92 of the insert 90 and a side wall 89 of the aperture
88. The insert 90 further comprises a central square-shaped hole 94. When the
insert 90 is located in the aperture 88, a centre of the square shaped hole 94 is
aligned with the centre of the first hole 76 in the base plate 70. A dimension of the
square-shaped hole 94, between opposing side walls, is preferably greater than or
equal to the diameter of the first hole 76 in the base plate 70 of the coupling
member 66. While in this embodiment the hole 94 is square, it will be appreciated
from the following description that the central hole 94 in the insert 90 may be of

any suitable non-circular shape, for example rectangular, triangular or an irregular
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shape.

The coupling member 66 and the insert 90 will typically be made of dissimilar
materials and, preferably, the coupling member 66 is made of aluminium and the
insert 90 is made of stainless steel. The insert 90, therefore, reinforces the

aperture 88 of the coupling member 66.

The insert 90 includes opposite first and second faces 95, 96, as shown most
clearly in Figure 12. The insert 90 is located in the aperture 88 in the boss 86
such that the first face 95 is flush with a surface 98 of the boss 86. An annular
sleeve 100 may extend from the second face 96 of the insert 90. This sleeve 100
may be sized to be received within the first hole 76 of the coupling member 66,

such that the sleeve 100 is in contact with and lines a side wall of the hole 76.

The arm 68 of the handle assembly 18 comprises an elongate member, and a
longitudinal axis 102 of the arm 68 extends between a proximal end 104 and a
distal end 106. The arm 68 has a hole 108 in a proximal end region and, in this
embodiment, the distal end 106 of the arm 68 is curved to form a hooked tip 110.
The arm 68 has opposite first and second faces 111, 112 and opposite side edges
113. The first face 111 of the arm 68 includes a groove 114 that extends from the
hole 108, as shown most clearly in Figure 15. The arm 68 also includes a first
notch 116 on a first side of the hole 108 furthest from the tip 110 and a second
notch 118 on a second side of the hole 108 closer to the tip 110. Each of the first
and second notches 116, 118 provides a corresponding concave stop surface 120,
122, and each of the concave stop surfaces 120, 122 is sized and shaped to
contact a circumferential surface of the post 82 of the coupling member 66, when

the arm 68 is in a second and a first position respectively.

In this embodiment the arm 68 is pivotally attached to the coupling member 66 by
a pin 124 that extends through the hole 108 in the arm 68 and the second hole 78
in the base plate 70 of the coupling member 66. In this embodiment both the
coupling member 66 and the arm 68 are made from a suitable plastics material,
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while the pivot pin 124 is made from a metal material. In other embodiments the
arm 68 may be pivotally attached to the coupling member 66 in any suitable way.
For example the coupling member 66 may comprise a post or pin that locates
through a hole in the arm 68, or vice versa.

The arm 68 is connected to the coupling member 66 so that the first face 111 of
the arm 68 opposes or is in contact with the first face 71 of the coupling member
66. With the arm 68 attached to the coupling member 66, the arm 68 is movable
between a first, retracted position, shown in Figure 13 and a second, extended
position, shown in Figure 14. In the retracted position the second stop surface 122
is in contact with the post 82 of the coupling member 66 and a first side edge 113
of the arm 68 is in contact with an edge 81 of the raised guide area 80. This limits
rotation of the arm 68 in a first direction. In this position at least a part of the
hooked tip 110 of the arm 68 extends beyond a proximal edge of the coupling
member 66 to provide a grip portion that may be gripped by a user to move the
arm 68 into the extended position.

In the extended position the first stop surface 120 is in contact with the post 82
and the arm 68 extends from a distal edge of the coupling member 66. This stop
surface 120, therefore, limits rotation of the arm 68 in a second, opposite direction.
In the extended position the longitudinal axis 102 of the arm 68 is preferably
substantially parallel to the axis 74 of the coupling member 66. In this way, with
the arm 68 in an extended position, when a force is applied to the tip 110 of the
arm 68, the moment or torque at the first hole 76 is greater than if the same force

was applied at the distal end of the coupling member 66.

The arm 68 is preferably biased into the first, retracted position. In this example a
torsion spring 126 (shown in Figure 14) is located around the pivot pin 124 and
between the arm 68 and the coupling member 66. In particular, a first leg 127 of
the torsion spring 126 locates in the groove 84 in the coupling member 66 and a
second leg 128 of the torsion spring 126 locates in the groove 114 in the arm 68.
Biasing the arm 68 in the retracted position means that the arm 68 does not
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protrude from the main body 12 of the tensioning device 10 when not in use.

The drive spindle 28 connected to the pulley 14 includes a first shaft section 130
having a circular cross-sectional shape of a first diameter and a second shaft
section 132 having a circular cross-sectional shape of a second diameter. The
first diameter is larger than the second diameter. As shown in Figure 20, the
pulley wheel flanges 34 extend radially from the first shaft section 130.
Furthermore, apertures 30 in the housing plates 20, 22 are sized to receive the
first shaft section 130. In particular, a first end 134 of the drive spindle 28, at the
end of the first shaft section 130, protrudes through an aperture 30 in the second,
rear housing plate 22.

Between the first and second shaft sections 130, 132 is a drive shaft section 136
having a square cross-sectional shape. A dimension of the drive shaft section 136
between opposite drive surfaces 138 is greater than or equal to the diameter of the
second shaft section 132. A diagonal dimension of the drive shaft section 136 is
less than or equal to the diameter of the first shaft section 130. The drive shaft
section 136 and the second shaft section 132 extend from the first housing plate
20 in a direction away from the main body 12. An end of the second shaft section
132 defines a second end 140 of the drive spindle 28.

The dimensions of the drive shaft section 136 correspond to the dimensions of the
square hole 94 in the insert 90 of the handle assembly 18 such that the drive shaft
section 136 can be located in the square hole 94 of the insert 90.

The coupling member 66 of the handle assembly 18 is connected to the main body
12 with the drive spindle 28 extending through the square hole 94 in the insert 90
and the first hole 76 of the base plate 70. The coupling member 66 is oriented
such that the second face 72 of the base plate 70 faces towards the first housing
plate 20. The coupling member 66 and, therefore, the handle assembly 18 is
retained on the drive spindle 28 by a keeper 142 that is secured at the second end
140 of the drive spindle 28.
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The handle assembly 18 is moveable axially along the drive spindle 28 between a
first, disengaged position shown in Figures 5 and 6 and a second, engaged
position shown in Figures 7 and 8. The handle assembly 18 is located nearer the
main body 12 when the handle assembly 18 is in the engaged position than in the
disengaged position. In the disengaged position the keeper 142 contacts a region
of the front face 71 of the base plate 70 of the coupling member 66 surrounding
the first hole 76. The drive shaft section 136 of the spindle 28 is located between
the handle assembly 18 and the first housing plate 20 and only the second shaft
section 132 of the spindle 28 extends through the insert 90 and coupling member
66. In the engaged position the drive shaft section 136 locates in the square
shaped hole 94 in the insert 90 and the coupling member 66 is spaced from the
keeper 142.

Moving the handle assembly 18 into the engaged position such that the insert 90
locates over and around the drive shaft section 136 therefore forms a keyed
connection between the handle assembly 18 and the drive spindle 28 attached to
the pulley 14. This keyed connection allows rotation of the handle assembly 18 to
be transmitted to the pulley 14 to tension the lifeline. It will, therefore, be
appreciated that the drive shaft section 136 may be a shape other than square, but
must have a cross-sectional shape that corresponds to a shape of the hole 94 in
the insert 90 to allow the formation of a suitable keyed connection.

When the handle assembly 18 is in the disengaged position there is no drive
connection between the handle assembly 18 and the drive spindle 28 and,
accordingly, rotation of the handle assembly 18 does not cause rotation of the
pulley 14.

The handle assembly 18 is preferably biased into the disengaged position. In this
embodiment a biasing member 144 in the form of a compression spring 144 is
located between the handle assembly 18 and the main body 12. As shown most
clearly in Figures 5 to 8, the spring 144 is located around the drive spindle 28 and
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extends between the first housing plate 20 and the insert 90. An annular
reinforcing plate 146 is preferably attached to the first housing plate 20 around the
aperture 30, such that a first end of the spring 144 is in contact with or is attached
to the reinforcing plate 146. A second end of the spring 144 is in contact with or is
attached to the first face 95 of the insert 90.

The spring 144, or other biasing member, urges the handle assembly 18 in a
direction away from the main body 12 so that the insert 90 disengages from the
drive shaft section 136 of the spindle 28. Movement of the handle assembly 18 in
this direction is halted by contact between the coupling member 66 and the keeper
142.

Movement of the handle assembly 18 into the engaged position is limited by the
change in shape and dimensions of the first shaft section 130 relative to the drive
shaft section 136. The larger diameter of the first shaft section 130 means that
this cannot enter the aperture 88 in the insert 90, and movement of the handle
assembly 18 is prevented by contact between the first shaft section 130 and the
first face 95 of the insert 90. Additionally or alternatively a shoulder region formed
by the transition between the drive shaft section 136 and the second shaft section
132 may contact a seat in the insert 90 at an end of the side wall of the aperture
88 furthest from the first face of the insert 90.

In use, with the second housing plate 22 removed, a worker or user of the device
10 threads or wraps an end portion of a lifeline cable around the pulley 14 so that
the cable is seated in the groove 36 between the flanges 34. The locking member
38 is then positioned with the lock arm 42 in contact with the lifeline cable, the
second housing plate 22 is correctly located with respect to the brake mechanism
16 and pulley 14, and the locking nut 60 tightened to secure the housing plates 20,
22 together and to provide the pivot 44 for the locking member 38.

A connector, such as a shackle, is used to attach the anchor arm 40 of the brake
mechanism 16 to a static anchor point. With the remote end of the lifeline cable
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attached to a second anchor point, the tensioning device 10 can then be operated
to apply the required tension to the lifeline cable.

A user engages the handle assembly 18 with the drive spindle 28 by pushing the
handle assembly 18 in a direction towards the main body 12 against the force of
the biasing member 144. The handle assembly 18 is pushed towards the main
body 12 so that the drive shaft section 136 locates in the hole 94 in the insert 90.
A user also moves the arm 68 of the handle assembly 18 into the extended

position.

The handle assembly 18 is rotated by applying a force to the arm 68 proximate the
tip 110. The force is transmitted from the arm 68 to the coupling member 66 by
contact between the first stop surface 120 and the post 82. Because the force is
transmitted by this contact, the handle assembly 18 can only be rotated in one
direction by applying a force to the arm 68. Rotation of the arm 68 and coupling
member 66 causes rotation of the drive spindle 28 due to the engagement
between the insert 90 and the drive shaft section 136. The pulley 14 is rotated so
as to move the cable in the tensioning direction (T) until the required tensile force
is applied to the lifeline cable.

When a user releases his grip on the handle assembly 18 the arm 68 is biased to
automatically return to the retracted position and the handle assembly 18 is biased
to automatically return to the disengaged position.

The tensioning device 10 of the present invention, therefore, has the advantage
that the lifeline cable may be tensioned with an integral handle assembly 18 and
does not require the use of additional, separate tools which may be lost, forgotten
or dropped. The length of the handle assembly 18 in the extended position is such
that at least a part of the arm 68 extends beyond a perimeter edge of the main
body 12 of the device 10 allowing a user to fully rotate the handle 18. Retraction
of the arm 68 after use, such that the handle assembly 18 does not extend beyond
the perimeter edge of the main body 12, reduces the chance of something or
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someone catching or snagging on the handle 18. The length of the handle
assembly 18 in the extended position is also, preferably, such that a user does not

over tension the lifeline cable.
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CLAIMS

1. A tensioning device for a horizontal lifeline comprising:

- a pulley including a drive spindle and a pulley wheel connected to the drive
spindle, said lifeline passing, in use, around the pulley wheel;

- a locking member configured to engage, in use, with a part of said lifeline to
prevent relative movement of the lifeline with respect to the locking member in a
first direction; and

- a handle assembly connected to the drive spindle, the handle assembly
being moveable between a first, disengaged position in which rotation of the
handle assembly does not cause rotation of the drive spindle and a second,
engaged position in which rotation of the handle assembly rotates the drive
spindle, rotation of the drive spindle rotating the pulley to move the lifeline in a
second direction relative to the locking member, thereby tensioning the lifeline.

2. A tensioning device as claimed in Claim 1, wherein the handle assembly is

biased in the first position.

3. A tensioning device as claimed in Claim 2, wherein the pulley is housed in a
main body of the tensioning device, and a biasing member is located between the
handle assembly and the main body to bias the handle assembly in the first

position.

4. A tensioning device as claimed in Claim 3, wherein the biasing member is a

compression spring.

5. A tensioning device as claimed in any preceding claim, wherein movement
of the handle assembly between the first and second positions is along an axis of

the drive spindle.

6. A tensioning device as claimed in any preceding claim, wherein the drive
spindle includes a drive shaft section and in the first position the handle assembly
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is engaged with the drive shaft section and in the second position the handle

assembly is not engaged with the drive shaft section.

7. A tensioning device as claimed in Claim 6, wherein the drive shaft section

of the drive spindle has a square cross-sectional shape.

8. A tensioning device as claimed in Claim 6 or Claim 7, wherein the handle
assembly includes an aperture shaped to engage with the drive shaft section of

the drive spindle.

9. A tensioning device as claimed in any preceding claim, the handle
assembly comprising a coupling member and an arm, the coupling member being
connected to the drive spindle and the arm being pivotally connected to the

coupling member.

10. A tensioning device as claimed in Claim 9, wherein the arm is moveable
relative to the coupling member between a first, retracted position and a second,
extended position, and wherein when the arm is in the second position a force
applied to the arm, in use, applies a greater torque to the connection between the
coupling member and the drive spindle than the same force applied to the arm in

the first position.

11. A tensioning device as claimed in Claim 9 or Claim 10, wherein the arm
comprises an elongate member having a first end and a second end, the arm
being pivotally connected to the coupling member proximate the first end, and the
second end being further from the connection between the coupling member and
the drive spindle when the arm is in the second position than the first position.

12. A tensioning device as claimed in Claim 11, wherein the pulley is mounted
in a main body of the device and, when the arm is in the second position, the

second end of the arm extends beyond a perimeter of the main body.
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13. A tensioning device as claimed in any one of Claims 9 to 12, wherein the

arm is biased in the first position.

14. A tensioning device as claimed in Claim 13, wherein a torsion spring is
connected between the arm and the coupling member to bias the arm in the first

position.

15.  Atensioning device as claimed in any one of Claims 9 to 14, wherein one of
the coupling member and the arm includes a detent and the other one of the
coupling member and the arm includes a stop surface, the detent contacting the
stop surface to limit relative movement between the arm and the coupling

member.

16.  Atensioning device as claimed in Claim 15, wherein the detent contacts the

stop surface when the arm is in the second position.

17.  Atensioning device as claimed in Claim 15 or Claim 16, wherein one of the
coupling member and the arm includes a detent and the other one of the coupling
member and the arm includes two stop surfaces, the stop surfaces being arranged
such that a first stop surface contacts the detent when the arm is in the first
position and a second stop surface contacts the detent when the arm is in the

second position.

18. A tensioning device as claimed in any one of Claims 15 to 17, wherein the
detent is a post and the or each stop surface is a concave surface configured to

contact a circumferential surface of the post.

19. A tensioning device as claimed in any preceding claim, wherein the handle

assembly includes a hole for receiving a part of the drive spindle therethrough.

20. A horizontal lifeline system comprising:
- an elongate, flexible lifeline; and
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- a tensioning device as claimed in any one of Claims 1 to 19, the lifeline
being engaged with and wrapped around the pulley wheel.

21. A horizontal lifeline system as claimed in Claim 20, further comprising a
connector attached to the locking member, the connector being configured for
attachment to a fixed anchor point.

22. A horizontal lifeline system as claimed in Claim 20 or Claim 21, wherein the
pulley is located between two housing plates and the lifeline enters a space
between the housing plates at a first location and exits the space between the
housing plates at a second location, such that the lifeline is in contact with the
pulley wheel around at least half the circumferential length of the pulley wheel.

23. A method of tensioning a horizontal lifeline using a tensioning device as
claimed in any one of Claims 1 to 19, the method comprising:

- passing a part of the lifeline around the pulley wheel such that a free end of
the lifeline extends from the tensioning device;

- moving the handle assembly from the disengaged position into the engaged
position to engage the handle assembly with the drive spindle; and

- with the handle assembly in the engaged position, rotating the handle
assembly to rotate the pulley wheel in a direction to increase a tensile force in the
lifeline.

24. A method as claimed in Claim 23, wherein the handle assembly is biased in
the disengaged position and the method comprising applying a force to the handle
assembly against the biasing force to move the handle assembly into the engaged
position.

25. A method as claimed in Claim 23 of Claim 24, wherein movement of the
handle assembly between the disengaged and engaged positions is along an axis
of the drive spindle.
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26. A method as claimed in any one of Claims 23 to 25, wherein the drive
spindle includes a drive shaft section, and moving the handle assembly into the
engaged position forms a keyed connection between the handle assembly and the
drive shaft section.

27. A method as claimed in Claim 26, wherein the drive shaft section has a
non-circular cross-sectional shape and the method comprises locating at least a
part of the drive shaft section in an aperture of the handle assembly having a

corresponding non-circular cross-sectional shape.

28. A method as claimed in any one of Claims 23 to 27, wherein the handle
assembly comprises a coupling member engaged with the drive spindle and an
arm connected to the coupling member, and the method comprises moving the
arm relative to the coupling member from a first, retracted position to a second,
extended position, before applying a force to the arm to rotate the handle
assembly.

29. A method as claimed in Claim 28, wherein the arm is pivotally connected to
the coupling member and the method comprises rotating the arm relative to the
coupling member until a detent contacts a stop surface to locate the arm in the

extended position.

30. A method as claimed in Claim 28 or Claim 29, wherein the arm is biased in
the retracted position and the method comprising applying a force to the arm

against the biasing force to move the arm into the extended position.

31.  Atensioning device for a horizontal lifeline substantially as herein described
with reference to or as shown in the accompanying drawings.

32. A horizontal lifeline system substantially as herein described with reference
to the accompanying drawings.
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33. A method of tensioning a horizontal lifeline substantially as herein described

with reference to the accompanying drawings.
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