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LADDER SAFETY MECHANISMS

FIELD OF THE INVENTION

[0001] The present invention relates to safety mechanisms
and in particular, ladder safety mechanisms.

BACKGROUND TO THE INVENTION

[0002] Ladders are typically used to access places which
are at a significant height above a surface. In use, ladders are
typically rested on a surface and leant against an object or
structure at an angle. The ladder is then climbed by a user.

[0003] One danger of using ladders is that when a user falls
from a ladder they can fall a significant distance and be
injured or killed. Falls from ladders may occur because a user
slips from the ladder and/or because the ladder becomes
unstable and/or falls. For example, if the user places the
ladder at a steep angle and moves in a way that applies force
to the ladder away from the structure or object, the ladder can
fall away from the structure or object potentially causing
injury or death. Similarly, if the user moves in a way that
applies a sideways force to the ladder along the object, the
ladder can tip sideways and fall with similar consequences for
the user.

[0004] The prior art discloses numerous devices for secur-
ing ladders to structures, such as scaffolding or rails, however
many such prior art devices require the first user of the ladder
to ascend the ladder and secure the ladder in place with the
device. Therefore, such devices offer no protection for the
first user of the ladder.

[0005] Inthe priorart, United Kingdom Patent GB2426544
discloses a ladder mounting assembly to mount a ladder to a
structure. The ladder mounting assembly comprises jaws to
grab the structure. The jaws comprise two jaw members
mounted on mounting members, which are in turn mounted
on a track attached to the ladder. A remotely controlled motor
can be provided for moving one or both of the mounting
members along the track to grab the structure and hold the
ladder in place. However, problems with the invention dis-
closed in GB2426544 are that it is large and complex. Con-
sequently, it can be costly to produce and adds significant
weight to the ladder potentially limiting the portability of the
ladder. The motor also requires a power source. The mounting
assembly of GB2426544 is therefore limited to specific appli-
cations.

[0006] United Kingdom Patent Application GB2447359
discloses increasing the stability of a ladder by securing a
ladder to a pole. GB2447359 teaches a ladder comprising a
horizontally arranged U-shaped member attached to an upper
portion of the ladder. The U-shaped member receives a ver-
tical pole and an arcuate member is pivotable relative to the
U-shaped member. When a downward force is applied to a
rope, the arcuate member is pivoted such that the arcuate
member and the U-shaped member enclose the pole. The rope
is then secured via a jam cleat to keep the arcuate member in
place.

[0007] While GB2447359 teaches a simpler, lighter weight
solution than GB2426544 to secure a ladder, the invention of
(GB2447359 is limited to the very specific use of securing a
ladder to a pole and therefore is also limited in its application.
[0008] In the prior art, devices to minimise the effects of a
user falling from a ladder have also been developed.
(GB2447359 teaches that a user can attach themself to a
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secured rope using a conventional rope grab. If the user falls
the rope grab engages the rope and stops the fall of the user.
[0009] United States Patent Application 2012/0080263 dis-
closes a roof ladder that attaches to a roof. A spring arrest
anchor extends when a user slips down the roof then retracts
when the user remounts the ladder.

[0010] The reference to any prior art in this specification is
not, and should not be taken as, an acknowledgement or any
form of suggestion that the prior art forms part of the common
general knowledge.

OBIECT OF THE INVENTION

[0011] It is a preferred object of the embodiments of the
present invention to provide a system and/or a method and/or
anapparatus that addresses or at least ameliorates one or more
of the aforementioned problems of the prior art and/or pro-
vides a useful commercial alternative.

SUMMARY OF THE INVENTION

[0012] Generally, embodiments of the present invention
relate to safety mechanisms and in particular to ladder safety
mechanisms.

[0013] According to one aspect, but not necessarily the
broadest aspect, the present invention resides in a ladder
safety mechanism comprising:

[0014] atleast one clamp attachable part way along a ladder
to secure the ladder to the structure; and

[0015] at least one manually operated actuator coupled to
the at least one clamp to enable a user located at the bottom of
the ladder to open the at least one clamp to release the part of
a structure;

[0016] wherein the at least one clamp is oriented substan-
tially perpendicularly to a part of the structure to which the
ladder is to be attached.

[0017] Preferably, the at least one clamp is automatically
secured to the part of the structure by placing the clamp onto
the part of the structure.

[0018] Suitably, the at least one manually operated actuator
enables a user located at the bottom of the ladder to open the
at least one clamp to receive the part of a structure.

[0019] Preferably, the ladder safety mechanism further
comprises a manually operated adjuster to enable a user
located at the bottom of the ladder to adjust the distance ofthe
at least one clamp from the end of the ladder.

[0020] The ladder safety mechanism may further comprise
at least one track removably attached to the ladder along
which the at least one clamp can slide.

[0021] The at least one track may be attached to one or more
rungs of the ladder and/or may be attached outside or inside a
rail of the ladder.

[0022] Suitably, the at least one track can be attached to one
ormore rungs of the ladder with a u-shaped clamp comprising
atoeto prevent rotation of the u-shaped clamp about the rung.
[0023] The at least one clamp may be slidably attached to
the at least one track via a slider which is lockable in one of a
plurality of predetermined positions along the track.

[0024] The slider may comprise a pair of manually oper-
ated actuators to control insertion and withdrawal of a pair of
respective pins into and from respective apertures in the track.
[0025] Suitably, each pin is independently biased by a
respective biasing element in a locked position when each pin
is aligned with a respective aperture in the track.



US 2016/0115737 Al

[0026] Preferably, the slider comprises a visual indicator
indicating whether the slider is in a locked position or an
unlocked position. The visual indicator may comprise
coloured ends of the pins which are visible through apertures
in a body of the slider when the slider is in an unlocked
position.

[0027] Preferably, the at least one clamp comprises a pair of
spaced apart jaws to receive the part of the structure and at
least one claw arm to secure the part of the structure within the
clamp.

[0028] The atleast one claw arm may be pivotally mounted
to a housing of the clamp and pivotally mounted to a slider
block movable within the housing, preferably such that a rate
of opening or closing of the at least one claw arm is greater
than a rate at which the slider block descends or ascends
respectively, and preferably such that a gap between the part
of the structure and the at least one claw arm is minimised
irrespective of the size of the structure.

[0029] Suitably, the at least one claw arm is pivotally
mounted to the housing via a movable pivot, a kidney shaped
cam or a spring actuated cam

[0030] Suitably, a wedge engages the slider block to lock
the slider block and the at least one claw arm in position.
[0031] Preferably, the wedge is disengaged from the slider
block to release the slider block and the at least one claw arm
via the manually operated actuator, such as a rope or cable,
connected to the wedge.

[0032] The safety mechanism may further comprise a
biased latch to retain the wedge in a disengaged position
without the need for the user to continue operating the actua-
tor.

[0033] Preferably, the clamp includes a visual indicator to
provide a visual indication of when the clamp is in a locked
and unlocked position.

[0034] Suitably, the visual indicator is in the form of two
coloured regions provided on a side of the wedge, wherein
one or other of the two coloured regions is visible through an
aperture in the housing of the clamp to indicate the clamp is in
a locked or an unlocked position.

[0035] Preferably, the visual indicator is replicated in a
respective cleat attached to a lower rung of the ladder to
indicate to the user at the bottom of the ladder whether the
respective clamp is in a locked or unlocked position.

[0036] Suitably, the manually operated actuator is in the
form of a rope or cable routed through the ladder in a con-
figuration to maintain substantially the same tension in the
rope or cable when first and second ladder sections of the
ladder are moved relative to each other.

[0037] Preferably, the ladder safety mechanism further
comprises a fall protection device attachable to an upper
portion of the ladder, the fall protection device attachable to
the user and comprising a limiter to limit a fall of the user.
[0038] Suitably, the limiter is a speed limiter to limit the fall
speed of the user.

[0039] Suitably, the limiter is a fall arrester to stop the fall of
the user.
[0040] Preferably, a distance of the at least one clamp from

an end of the ladder can be adjusted.

[0041] Preferably, the fall protection device comprises a
reel-in, reel-out safety line.

[0042] The safety mechanism preferably further comprises
one of the following to ensure a connector of the fall protec-
tion device is at the bottom of the ladder for connection to the
user before they ascend the ladder:
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[0043] a fly lead attached at one end to the connector and
secured at the other end at the bottom of the ladder;

[0044] a retracting mechanism affixed at the bottom of the
ladder, the retracting mechanism comprising a retractable
line coupled to the connector;

[0045] aropeorline loop mounted to arail of the ladder and
the connector can be coupled to the loop.

[0046] Preferably, the ladder safety mechanism further
comprises a stabiliser attachable to the lower portion of the
ladder.

[0047] Preferably, the stabiliser comprises one or more
variable length connectors to adjust the angle of the stabiliser
relative to the ladder.

[0048] Preferably, one or more parts of the ladder safety
system, such as, but not limited to the at least one clamp, the
at least one manually operated actuator, the fall protection
device and/or the stabiliser, can be retrofitted to the ladder.
[0049] According to another aspect, the present invention
resides in a ladder comprising the aforementioned ladder
safety mechanism.

[0050] Furtheraspects and/or features of the present inven-
tion will become apparent from the following detailed
description,

BRIEF DESCRIPTION OF THE DRAWINGS

[0051] In order that the invention may be readily under-
stood and put into practical effect, reference will now be made
to embodiments of the present invention with reference to the
accompanying drawings, wherein like reference numbers
refer to identical elements. The drawings are provided by way
of example only, wherein:

[0052] FIG. 1 illustrates a perspective view of a ladder
safety mechanism attached to a ladder according to embodi-
ments of the present invention;

[0053] FIG. 2 illustrates a rear view of the ladder with an
aspect of the ladder safety mechanism attached;

[0054] FIG. 3 illustrates a clamp of the ladder safety
mechanism shown in FIG. 1 when the clamp is closed;
[0055] FIG. 4 illustrates the clamp shown in FIG. 1 when
the clamp is open;

[0056] FIG. 5 illustrates an example of a structure to which
the clamp of the ladder safety mechanism can be attached;
[0057] FIG. 6 illustrates a fall protection device of the lad-
der safety mechanism shown in FIG. 1;

[0058] FIG. 7 illustrates a top view of an embodiment of the
fall protection device shown in FIG. 6;

[0059] FIG. 8 illustrates a side view of an embodiment of
the fall protection device shown in FIG. 6;

[0060] FIG. 9 illustrates a perspective view of a ladder
safety mechanism according to other embodiments of the
present invention attached to a ladder;

[0061] FIG. 10 illustrates a perspective view of the fall
protection device coupled to the ladder shown in FIG. 9;
[0062] FIG. 11 illustrates an enlarged perspective view of
the ladder safety mechanism shown in FIG. 9;

[0063] FIG. 12 illustrates a perspective view of a track of
the ladder safety mechanism shown in FIG. 9;

[0064] FIG. 13 illustrates a perspective view of a slider of
the ladder safety mechanism shown in FIG. 9;

[0065] FIG. 14 illustrates a perspective view of a clamp of
the ladder safety mechanism shown in FIG. 9 with part of a
housing removed;
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[0066] FIG. 15 illustrates a partially transparent perspec-
tive view of a cleat of the ladder safety mechanism shown in
FIG. 9 ; and

[0067] FIG. 16 illustrates a partially transparent perspec-
tive view of an opposite side of the cleat shown in FIG. 15.
[0068] Skilled addressees will appreciate that elements in
the drawings are illustrated for simplicity and clarity and have
not necessarily been drawn to scale. For example, the relative
dimensions of some elements in the drawings may be dis-
torted to help improve understanding of embodiments of the
present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0069] Embodiments of the present invention relate to
safety mechanisms and will be described with reference to
their implementation with ladders.

[0070] FIG. 1 is a diagram of a ladder safety mechanism
100 according to one embodiment of the present invention.
The ladder safety mechanism 100 is attached to a ladder 102.
The ladder 102 is a rigid ladder and comprises a plurality of
rungs 106 coupled between rails 104. The safety mechanism
100 can be attached to the ladder 102 during production or
supplied as a kit that can be retrofitted to a ladder, for example
by a supplier or a user of the ladder.

[0071] The ladder safety mechanism 100 comprises at least
one clamp 110 attachable part way along the ladder 102. The
embodiment shown in FIG. 1 comprises two clamps 110, one
clamp attached to each rail 104. However, it is envisaged that
more than two clamps can be used depending on the applica-
tion and/or the configuration of the ladder 102.

[0072] Each clamp 110 can be oriented substantially per-
pendicularly to a part of a structure to which the ladder 102 is
to be secured. For example, as shown in FIG. 1, clamps 110
can be attached in a substantially vertical orientation for
attaching to a substantially horizontally oriented scaffolding
pole or other structure. Alternatively, clamps 110 can be
attached in a substantially horizontal orientation for attaching
to a substantially vertically oriented component of scaffold-
ing or other structure.

[0073] Itisenvisaged that in some embodiments, the clamp
110 is rotatable so the clamp 110 can be angled to suit the
orientation of the part of the structure to which the clamps are
being secured. Hence, the part of the structure to which the
ladder can be attached can be oriented vertically, horizontally
or at another angle, and be part of scaffolding, a metal bar or
other suitable securing point, such as on a building site. An
example of such a structure is shown in FIG. 5.

[0074] Whilst clamps 110 are shown in FIG. 1 as being
suitable for clamping to a structure having a circular cross
section, such as a scaffolding pole, clamps 110 are not limited
to such a shape. Clamps 110 can be shaped to attach to a
structure, or part thereof, having a different cross-sectional
shape and/or size. Therefore, the clamp 110 can have a square
shape for attachment to a structure having a square cross
section and so on.

[0075] At least one actuator is coupled to the at least one
clamp 110. The actuator enables a user located at the bottom
of'the ladder 100, e.g. at ground level, to open the at least one
clamp 110 to receive part of the structure and to close the at
least one clamp 110 to secure the ladder to the structure. In
some embodiments, the actuator is a manually operated
actuator 120. The at least one manually operated actuator 120
provides a mechanical connection between the user at the
bottom of the ladder 102 and the at least one clamp 110.
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Alternatively, the actuator can be an electronic actuator. For
example, the electronic actuator can be a motor coupled to the
clamp 110 and controlled via a controller that is attached to
the ladder or is a remote controller.

[0076] The embodiment shown in FIG. 1 comprises two
manually operated actuators 120, one actuator 120 for each
clamp 110. A manually operated actuator 120 can be provided
for each clamp 100 used or a manually operated actuator 120
can be used with more than one clamp 110.

[0077] Insome embodiments the manually operated actua-
tor 120 comprises a rope or cable 122 attached to the at least
one clamp 110. The rope or cable 122 can be attached near the
bottom of the ladder 102, for example on the rail 104 below
the third rung 106 up from the bottom of the ladder 102. In
some embodiments the manually operated actuator 120 com-
prises a wheel 124, for example a sheave, attached near the
top of the ladder, for example on the rail 104 above the third
rung 106 down from the top of the ladder 102. The rope or
cable 122 can be run from near the bottom of the ladder 102
via the wheel 124 to the at least one clamp 110 to enable the
at least one clamp 110 to be actuated in an upward direction.
[0078] In some embodiments the ladder safety mechanism
100 further comprises a fall protection device 130. The fall
protection device 130 comprises a reel device 140 attachable
to an upper portion of the ladder 100, for example to the rail
104 above the top rung 106. The reel device is coupled to a
retractable cable 132 attachable to the user, for example by a
connector 134, such as a carabiner to couple to a belt or
harness of the user. The retractable cable 132 is automatically
reeled in or reeled out of the reel device 140 as the attached
user moves toward or away from the reel device, respectively.
The user can stay attached to the fall protection device whilst
the user is not on the ladder, for example, when the user is
working near the ladder or moving between ladders. The fall
protection device 130 comprises a limiter 146 coupled to the
reel device 140. In some embodiments, the limiter 146 is a
speed limiter to limit the speed at which the retractable cable
132 can be reeled out of the reel device 140. The speed limiter
146 is load dependent and limits the speed at which a user of
the ladder 102 can fall. The speed limiter 146 is shown more
clearly in FIG. 6 and is discussed in more detail hereinafter.
The limiter 146 can additionally or alternatively be a fall
arrester to stop a fall of the user. In some embodiments, the
cable 132 is designed to stretch and/or snap to reduce the
maximum force on the user during the fall.

[0079] Insome embodiments the ladder safety mechanism
100 comprises a stabiliser 150 attachable to a lower portion of
the ladder 102. The stabiliser 150 comprises one or more
adjustable feet 154 to be attached at the base of the ladder and
one or more variable length connectors 152 coupled to the one
or more adjustable feet 154 and the ladder 102. The one or
more variable length connectors 152 adjust the angle of the
one or more adjustable feet 154 relative to the ladder 102 to
enable the ladder 102 to sit stably at a range of angles to a
surface. In some embodiments, the one or more adjustable
feet 154 are flexible to enable the one or more adjustable feet
154 to sit stably on a rough and/or bumpy surface. In some
embodiments, the one or more adjustable feet 154 and/or the
one or more variable length connectors 152 are spring loaded
to enable the user to more easily position the ladder 102. The
stabiliser 150 helps to prevent the ladder 102 from slipping on
the surface.

[0080] FIG. 2 illustrates a rear view of an aspect of the
ladder safety mechanism 100 according to embodiments of
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the present invention. In these embodiments the distance of
the at least one clamp 110 from an end of the ladder, for
example the base of the ladder 102, can be adjusted. The
distance of the at least one clamp 110 from the end of the
ladder can be adjusted by moving the clamps directly and/or
the ladder safety mechanism 100 can comprise at least one
manually operated adjuster 160 to enable a user, such as auser
located at the bottom of the ladder 102, to adjust the distance.
The manually operated adjuster 160 enables the user to align
the at least one damp 110 with the part of the structure, so the
ladder can be secured to the structure easily whilst the user is
at the bottom of the ladder, e.g., at ground level. In some
embodiments, the manually operated adjuster 160 adjusts the
position of the at least one clamp 110 along the ladder 102.
For example, the at least one clamp 110 can be coupled to a
track that is coupled to the ladder 102. In some embodiments,
the manually operated adjuster 160 moves one section of the
ladder 102 relative to another section of the ladder 102 to
adjust the distance of the clamps 110 from an end of the ladder
102. For example, the ladder can be in the form of a ground
operated extension ladder with the clamps 110 attached to the
upper section of the extension ladder. In some embodiments,
the manually operated adjuster 160 comprises a rope or cable
162 to enable a user at the bottom of the ladder 102 to adjust
the distance of the clamps 110 from an end of the ladder 102.

[0081] FIG. 3 illustrates the ladder safety mechanism 100
with the clamp 100 in a closed position according to one
embodiment of the present invention. The clamp 110 com-
prises a first hook 112 and a second hook 114 pivotally
attached to one another. The first hook 112 and the second
hook 114 can be attached to the ladder 102 or the manually
operated adjuster 160. The first hook 112 has a fixed align-
ment parallel to the ladder 102 to enable the ladder 102 to
hook onto the horizontal part of the structure. In some
embodiments the angle ofthe first hook 112 will be adjustable
as detailed above. The second hook 114 is pivotal relative to
the first hook 112 and the ladder 102 to enable the clamp 110
to be opened and the part of the structure to be received by the
clamp 110. The wheel 124 is attached above the clamp 110 to
enable the position of the clamp 110 along the ladder to be
adjusted and to enable the rope or cable 122 to actuate the
second hook 114 in an upward direction. Actuating the sec-
ond hook 114 in an upward direction opens the clamp 112 as
shown in FIG. 4.

[0082] FIG. 4 illustrates the ladder safety mechanism 100
with the clamp in an open position according to one embodi-
ment of the present invention. A force applied by the user to
the rope or cable 122 has rotated the second hook 114 in a
counter-clockwise direction from the position shown in FIG.
3 and opened the clamp 110. The fixed position of the first
hook 112 relative to the part of structure enables the firsthook
112 to securely hook over the structure and the second hook
114 can then be closed to secure the ladder 102. The ladder
102 can be secured in such a way to structures with a range of
cross-sectional shapes and areas. For example, the part of the
structure can be part of scatfolding, a rail on a building or any
other suitable securing point.

[0083] FIG. 5 illustrates an example of a structure 500 to
which the clamp 110 of the ladder safety mechanism 100 can
be attached. The structure comprises substantially horizontal
parts 510 and substantially vertical parts 520. The at least one
clamp 110 can be oriented substantially vertically to secure
the ladder 102 to one or more of the substantially horizontal
parts 510 of the structure. Alternatively, the at least one clamp
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110 can be oriented substantially horizontally to secure the
ladder 102 to one or more of the substantially vertical parts
510 of the structure.

[0084] FIGS. 6, 7 and 8 illustrate the fall protection device
130 in more detail. The fall protection device 130 comprises
sheath 142 that can be installed over the top end of the rail 104
of'the ladder 102 to securely attach the fail protection device
130 to the ladder 102. The sheath 142 is secured to the rail 104
of the ladder 102 via fasteners 144. A pin 148 rotatably
attaches the reel device 140 to the sheath 142. In some
embodiments the pin 148 is an axle upon which the reel
device 140 can rotate. In some embodiments, a limiter 146
detects when the reel device 140 exceeds a preset load and
limits the speed at which the reel device 140 can rotate. In
some embodiments, the limiter 146 detects when the reel
device 140 exceeds a preset load and stops the reel device
from rotating to arrest the fall of the user.

[0085] In alternative embodiments, the rope or cable 122
can perform the function of a limiter by stretching and/or by
braking in a stretched condition to limit and/or slow the fall
speed of the user.

[0086] Further embodiments of the present invention will
now be described with reference to FIGS. 9 to 16.

[0087] FIG. 9 shows another embodiment of the ladder
safety mechanism 100 attached to a ladder 102. The ladder
102 is of a known type that comprises a first ladder section
103 A and a second ladder section 103B (sometimes referred
to as a fly section), slidable relative to the first ladder section
103 A such that the ladder 102 can be extended to the desired
height. The first and second ladder sections are slidably
joined together via brackets 105. The rungs 106 of the ladder
102 have a circular cross section and a pair of spaced apart
rungs 106 is provided at each level. The bottom rung between
the splayed feet of the first ladder section 103A has a flat
upper surface and a diverging thickness for strengthening
purposes. However, other shapes of rung can be accommo-
dated with the present invention. Furthermore, these embodi-
ments of the present invention are equally applicable to lad-
ders comprising a single ladder section and to ladders
comprising more than two ladder sections.

[0088] The ladder safety mechanism 100 shown in FIG. 9
comprises a pair of spaced apart clamps 110 for attachment to
a part of a structure, such as a rail 510, two small parts of
which are shown in FIG. 9. Each clamp 110 is movable along
a respective track 200 affixed to each side of the second
section 103B of the ladder 102. Each clamp 110 is operated
by a respective manually operated actuator 120 comprising a
rope or cable 122 routed through the rungs 106 of the ladder
102. The rope or cable 122 is removably secured to a cleat 108
attached to one of the lower rungs of the ladder and the rope
or cable 122 is thus accessible by a user at the bottom of the
ladder, such as at ground level. The ladder safety mechanism
100 also comprises another embodiment of the fall protection
device 130 attached to an upper portion of the second ladder
section 1036. The aforementioned features shown in FIG. 9
will now be described in further detail.

[0089] FIG. 10 shows the fall protection device 130 shown
in FIG. 9. The sheath 142 attached to the top of the second
ladder section 1038 extends away from the rail 104 of the
ladder 102 to provide clearance for the fall protection device
130 to move and operate. The sheath 142 comprises a hollow
body 136 of a size and shape for receiving the top end of the
rail 104. The sheath 142 comprises an arm 138 extending
from the top of the hollow body 136 and one or more gussets
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or webs 139 extend perpendicularly between the hollow body
136 and the arm 138 to strengthen the sheath 142. The one or
more gussets or webs 139 taper from the hollow body 139
toward a distal end of the arm 138. The sheath 142 can be
affixed to the rail 104 with any suitable fasteners, for example,
either side of the one or more gussets or webs 139. The sheath
142 can be made of any suitable plastics material molded into
the required shape or can be formed from a suitable metal.

[0090] The distal end of the arm 138 comprises an aperture
141 through which a connector 145, such as a carabiner or
other ring is passed. Connector 145 supports the reel device
140 and limiter 146, which can be in the form of a conven-
tional fall limiting device or fall arrest device. The reel device
140 comprises the connector 134 for connecting to the user,
for example via a harness or a belt.

[0091] The connector 134 must be at the bottom of the
ladder 102 for use by the first user before they ascend the
ladder and this can be ensured in a number of different ways.
A fly lead can be attached at one end to the connector 134 and
secured at the other end at or toward the bottom of the ladder
102. The user can simply pull the fly lead to retrieve the
connector for attachment to the user prior to ascending the
ladder. Alternatively, a retractable line can be coupled to the
connector 134 with the retracting mechanism affixed at or
toward the bottom of the ladder such that the connector 134 is
retained at or toward the bottom of the ladder 102 when not in
use ready for connecting to the user. As a further alternative,
arope or line loop can be mounted to one of the rails 104 of the
ladder and the connector 134 can be coupled to the loop.
Pulling on the loop pulls the connector 134 into position at the
bottom of the ladder for connection to the user prior to
ascending the ladder.

[0092] Each of the above alternatives also enables the first
user to disconnect from, the connector 134 and a subsequent
user to move the connector 134 to the bottom of the ladder for
connection to the subsequent user prior to the subsequent user
ascending the ladder.

[0093] FIG. 11 shows an enlarged view of the ladder safety
mechanism 100 shown in FIG. 9. Clamps 110 are movable
along the respective track 200 affixed to each side of the
ladder 102. Each track 200 runs parallel with and outside of a
respective rail 104. Each track 200 is removably affixed to
rungs 106 of the ladder by substantially u-shaped clamps 202
located toward the top and bottom of the track 200. The
u-shaped clamp 202 receives one of the rails 104 within the
u-shape, but there is sufficient clearance between the u-shape
of the clamp 202 and the rail 104 to allow the passage ther-
ebetween of the brackets 105 connecting the first and second
sections 103 A, 103B of the ladder 102 together.

[0094] One side of the u-shaped clamp 202 located on an
inner side of the rail 104 comprises two portions 204, 206,
which are fastened together around a rung 106 using a pair of
fasteners. Portions 204, 206 each comprise a recess to accom-
modate part of the rung 106. Portion 204 comprises a toe 208
to prevent rotation of the u-shaped clamp 202 about the rung
106. Portions 204, 206 and toe 208 are sized and shaped
according to the size and shape of the rungs 106 of the ladder
102 to which the safety mechanism 100 is affixed. It will be
appreciated that the size and shape of the recess in portions
204, 206 and the toe 208 can vary according to the size and
shape of the rungs 106 of different types of ladders. Track 200
is affixed to the other side of the u--shaped clamp 202 on an
outer side of the rail 104 using one or more suitable fasteners.
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[0095] Theu-shaped clamps 202 enable the tracks 200 to be
removably affixed to the ladder 102 without the need to drill
or otherwise damage the ladder. This avoids potentially void-
ing the manufacturers warranty for the ladder where the
safety mechanism is retrofitted to the ladder and allows the
ladder 102 to be returned to its original state if required.
[0096] Withreference to FIG. 12, according to one embodi-
ment, lightweight tracks 200 can be in the form of a known
elongate section or extrusion available from Bosch Rexroth
AG, although other sections can be used for the tracks 200. An
insert 210 is received within and fixed to the track 200 by any
suitable means. Insert 210 receives fasteners to affix the track
200 to the u-shaped clamp 202. A bar or rod 212, such as a
ground steel bar, comprising a plurality of spaced apart aper-
tures 214 is received within and fixed to the track 200 by any
suitable means on an opposite side of the track to the insert
210. Apertures 214 receive pins for securing a respective one
of the clamps 110 in one of a plurality of predetermined
positions along the track 200 as will be described in further
detail herein. According to some embodiments, tracks 200
provide adistance of about 2m over which the clamps 110 can
be positioned. However, it will be appreciated that the length
of'the tracks 200 can be varied according to the size and type
of ladder to which the ladder safety mechanism 100 is
applied.

[0097] With reference to FIG. 13, each clamp 110 is mov-
able along a respective track 200 by virtue of a slider 216.
Slider 216 comprises abody 218 having a flange 220 to which
clamp 110 is affixed, for example via a plurality of fasteners.
The body 218 comprises a channel 222 for receiving the track
200. Inside walls of the channel 222 engage the track 200 to
enable the slider 216 to move along the track 200. In this
embodiment, slide strips 224 are received within and affixed
to the inside walls of the channel 222. Slide strips 224 have a
T-shaped protrusion received with the profile of the track 200.
Slide strips 224 can be made of any suitable hard wearing, low
friction material.

[0098] A cover plate has been removed from the body 216
in FIG. 13 for the sake of clarity. The body 218 of the slider
216 houses a pair of manually operated actuators or buttons
226. Buttons 226 are biased to the unactuated position shown
in FIG. 13 by a pair of biasing elements, such as springs 227,
which are held between lugs 228 of the buttons 226. On e of
the springs 227 has been removed from FIG. 13 for the sake
of clarity. Each button comprises a wedge 230 having a slot
232, An underside of the wedge 230 comprises a pair of
protrusions (not shown) each of which is received within a
respective guide 234 in the body 218 of the slider 216 to guide
movement of the buttons 226 when actuated by a user.
[0099] Slider 216 also comprises a pair of spaced apart pins
236 for engagement with apertures 214 in the track 200. Each
pin 236 is independently biased by a biasing element, such as
a spring, such that the pin is received within one of the
apertures 214 when aligned therewith. Each pin 236 passes
through a block 238 with an inclined surface 240. The block
238 is provided between the biasing element and the body 218
of the slider 216.

[0100] Hence, when the buttons 226 are actuated by the
user, wedges 230 slide along guides 234 and slide against
inclined surface 240 of a respective block 238, thus raising the
block and the respective pin 236 to withdraw the pin from the
aperture 214 in the track 200. When both pins 236 are with-
drawn, the slider 216 with the attached clamp 110 can be
moved to the desired position. The user can release the but-
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tons 226 when the slider 216 has been moved. When the pins
236 are again aligned with respective apertures 214 in the
track 200, the biasing elements will cause the pins 236 to
engage the apertures 214 to secure the slider 216 in position.
Each pin is independently biased and actuated to provide a
fail safe in case one of the pins 236 becomes stuck. The pins
236 are engaged with the apertures 214 in the default position.
[0101] The slider 216 comprises a visual indicator indicat-
ing whether the pins 236 are in the locked or unlocked posi-
tion. In some embodiments, the ends of the pins 236 are
coloured red. When the pins are raised and not inserted into
the apertures 214 in the track 200, the red ends of the pins 236
are visible through apertures 241 (shown in FIG. 11) in the
cover plate of the body 216.

[0102] Each slider 216 and attached clamp 110 can be
independently positioned at one of a number of predeter-
mined positions along a respective track 200 for maximum
flexibility in securing the ladder 102 to a range of structures,
[0103] With reference to FIG. 14, each clamp 110 com-
prises a housing 242 formed from two parts joined together by
any suitable fasteners. The two-part housing 242 allows
access to the mechanism of the clamp for maintenance and
repair. In one embodiment, the housing 242 is about 36 mm
thick and made of aluminium for its strength and low mass,
but other materials and sizes of clamp 110 can be employed
according to the application.

[0104] FIG. 14 shows the clamp 110 with one part of the
housing 242 removed to show the mechanism of the clamp
110. The clamp 110 comprises a pair of spaced apart jaws 244
for receiving part of structure, such as a rail 510 therebe-
tween, to which the ladder 102 is to be secured. Each of the
jaws 244 comprises an inclined edge 246 to maximize the
opening forreceiving the rail 510, which facilitates alignment
of'the clamps 110 with the rail by a user at the bottom of the
ladder 102. In some embodiments, the jaws 244 are capable of
receiving and securing a rail 510 of 30-60 mm in diameter,
although it will be appreciated that clamps of different sizes
can be produced within the scope of the present invention to
accommodate other sizes of rails and other structures.
[0105] The clamp 110 comprises a claw 248 for securing
the clamp to the rail 510 when the rail is between the jaws 244.
In this embodiment, the claw 248 comprises two claw arms
248A, 2486, one of which is received at least partially within
the other when the claw is in a closed or partially closed
position. For example, claw arm 2486 comprises a slot 250
for receiving claw arm 248A. FEach claw arm is pivotally
mounted to one part of the housing 242, for example, via a
movable pivot, such as a kidney shaped cam 252 as shown in
FIG. 14. The kidney shaped cam 252 allows movement of the
pivot points of the claw arms 248A, 248B, which helps to
maximise contact between the claw arms and the rail 510 and
minimise gaps therebetween irrespective of the diameter of
the rail.

[0106] An end of each claw arm 248A, 2486 is pivotally
coupled within, and to a slider block 254 by any suitable
fastener. Slider block 254 is capable of moving up and down
within the housing 242. A biasing element, such as a spring
(not shown) extends between a recess 256 of the housing 242
and into aperture 258 in the slider block 254. The biasing
element biases the slider block 254 into the lower position
shown in FIG. 14 such that the claw arms 248A, 248B are in
the open position. The mechanism of the clamp 110 also
comprises a wedge 260 that is capable of engaging the slider
block 254 when the slider block is in an upper position. For
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example, wedge 260 comprises a channel 261 for receiving
the slider block 254 and the slider block 254 comprises wedge
shaped recesses 263 for receiving the wedge 260. A biasing
element, such as a spring (not shown) extends between
another recess of the housing 242 and into an aperture (not
shown) in a rear of the wedge 260 to bias the wedge toward the
right hand side of the housing 242. However, the wedge 260
is retained in a disengaged position toward the left hand side
of the housing 242 shown in FIG. 14 by the top of the slider
block 254. A gap is shown in FIG. 14, but the wedge 260
would ordinarily touch the slider block 254.

[0107] In use, when a user places the clamp 10 onto a
structure, or part of a structure, such as the rail 510, the rail
510 pushes the slider block 254 upwards further into the
housing 242. This causes the claw arms 248 A, 248B to pivot
about the pivot points with the slider block 254 and about the
kidney shaped cams 252 causing the claw arms to close
around the rail 510. Eventually the rail 510 abuts against the
jaws 244 of the clamp 110 and the claw arms abut against the
rail 510. As this occurs, the wedge 260 is biased toward the
right hand side and engages the slider block 254 to lock the
slider block 254 and thus the claw arms in position. The rail
510 is therefore securely retained within the clamp 110.
Hence, the clamp 110 is automatically secured to the part of
the structure 510 by the user placing the clamp onto the
structure from the user’s position at the bottom of the ladder
102.

[0108] To unlock the clamp 110, a user pulls on the actuator
120, such as the rope or cable 122, which is connected to the
wedge 260 thus pulling the wedge 260 toward the left hand
side of the housing 242. As this occurs, a latch 262, which is
biased in an upward direction via a biasing element, such as a
spring 264, is forced upward to retain the wedge 260 toward
the left hand side of the housing 242 without the need for the
user to continue operating the actuator 120, such as keep
pulling the rope/cable 122. The slider block 254 is thus
unlocked and free to move downwards under the force of its
respective biasing element. As the slider block 254 moves
downwards, the claw arms 248A, 248B open to release the
clamp 110 from the rail 510, As the slider block 254 moves
downwards, the slider block pushes the latch 262 downwards
to release the wedge 260, which is forced to the right under the
force of its respective biasing element into the starting posi-
tion.

[0109] The arrangement of the slider block 254 and the
claw arms 248 A, 248B is such that the rate of opening of the
claw arms is greater than the rate at which the slider block
descends. This ensures that the claw arms are sufficiently
retracted that the clamp 110 can be removed from the rail 510.
Similarly, the claw arms close at a faster rate than the slider
block 254 ascends such that the claw arms prevent the rail 510
or other part of a structure from being released before the rail
510 is fully in position within the clamp 110.

[0110] The clamp 110 includes one or more replaceable
wear strips 274 affixed to the inside of the housing 242 to
facilitate smooth motion and minimise sticking of the slider
block 254 and/or the wedge 260.

[0111] Wedge 260 includes a visual indicator 266 on a side
face of the wedge to provide a visual indication of when the
clamp 110 is in a locked position and in an unlocked position.
In the embodiment shown, the visual indicator is, for
example, in the form of two coloured regions. A first, larger
region 268 can be coloured green to indicate that the clamp
110 is in a locked position. A second, smaller region 270 can
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be coloured red to indicate that the clamp 110 is in an
unlocked position. One or other of the two coloured regions is
visible through an aperture 272 in the housing 242 of the
clamp 110. The second, smaller region 270 is visible through
the aperture 272 when the wedge 260 is towards the left hand
side and disengaged from the slider block 254. The first,
larger region 268 is visible through the aperture 272 when the
wedge 260 is towards the right hand side and engaged with the
slider block 254.

[0112] With reference to the partially transparent views
shown in FIGS. 15 and 16, the visual indicator 266 is repli-
cated in the respective cleats 108 attached to one of the lower
rungs 106 of the ladder 102 to indicate to the user at the
bottom of the ladder whether the respective clamps 110 are in
a locked or unlocked position. The rope or cable 122 con-
nected to the wedge 260 is routed through the ladder 102 and
held within the cleat 108. The cleat 108 is attached to a block
275 which is slidably held within a housing 276. The block
275 is biased via a spring or other biasing element corre-
sponding to the position of the wedge 260 in the respective
clamp 110. The housing 276 is affixed to one of the rungs 106
via any suitable bracket 280. As shown in FIG 16, a face of the
block 275 comprises the first, larger region 268 and second,
smaller region 270 of the visual indicator 266, one or other of
which is visible through an aperture 278 in the housing 276 to
indicate the locked or unlocked state of the respective clamp
110.

[0113] Theropeorcable 122 connected to the wedge 260 is
routed through the ladder 102 in a figure eight configuration
to maintain substantially the same tension in the rope or cable
122 as the first and second ladder sections 103A, 103B are
moved relative to each other.

[0114] In alternative embodiments, certain further varia-
tions and alternatives are envisaged. For example, the kidney
shaped cam 252 can be replaced with a spring activated cam
to achieve a similar pivoting effect. For example, a ratchet and
pawl mechanism can be used with the slider block 254. For
example, the claw arms 248A, 248B can be replaced with a
single claw arm that spans the space between the jaws 244.
For example, the latch 262 for retaining the wedge 260 in a
disengaged position can be replaced with any suitable mecha-
nism that retains the wedge in position. It is envisaged that a
single clamp 110 can be employed to secure the ladder 102 to
a structure located, for example centrally on the ladder, how-
ever, it is preferred to keep the central region of the rungs 106
free to avoid trip hazards or obstructions. It is envisaged that
the orientation of the clamps 110 can be rotated, for example,
by 90 degrees from the position shown in the drawings. This
would enable the clamps 110 to be secured to a structure in a
forward motion rather than a downward motion, which may
be preferred in certain applications. It is also envisaged that
more than one clamp 110 can be operated with a single
actuator 120, such as a single rope/cable 122.

[0115] Hence, the at least one clamp 110 of the present
invention secures the ladder 102 in position to prevent the
ladder from falling away from a structure or sliding sideways.
The ladder can be secured in position by a user located at the
bottom of the ladder, such as at ground level or on an elevated
platform when trying to reach a greater height. The ladder 102
is therefore secured in position before even the first user of the
ladder climbs the ladder, unlike some of the prior art devices.
The fall protection device 130 provides fall safety for the user
in the event that they fall from the secured ladder. However,
since the ladder 102 is secured, the fall protection device 130
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is also secured. Furthermore, embodiments of the present
invention ensure that users are attached to the fall protection
device before they ascend the ladder.

[0116] The ladder safety mechanism of 100 the present
invention including the fall protection device 130 therefore
provides compliance with fall safety regulations, for example
in work environments, such as building sites. The position(s)
of the one or more clamps 110 can be adjustable along the
length of the ladder 102 and the orientation of the clamp can
be adjustable rendering the ladder adaptable to many appli-
cations. The ladder safety mechanism is also lightweight,
thus maintaining portability of the ladder. The parts of the
safety mechanism, such as the at least one clamp 110, the
actuator 120, the fall protection device 130 and/or the stabi-
liser can be retrofitted to the ladder. Therefore, these features
can be attached to existing ladders at work sites, including in
some cases fixed ladders and fire escape ladders.

[0117] Embodiments of the present invention thus benefit
users of ladders, those responsible for users of ladders, and
society as a whole by providing ladder safety mechanisms
that protect users from fall injuries and conform to safety
regulations, for example on building sites. The present inven-
tion also provides the benefit that the ladder safety device is
retro-fittable to existing ladders, so businesses do not need to
purchase new ladders. Embodiments of the ladder safety sys-
tem do not require drilling of the ladder structure or cause any
other damage to the ladder such that the warranty for the
ladder is preserved and the ladder can be returned to its
original state if required.

[0118] Embodiments of the ladder safety system are
capable of securing the ladder to structures having a range of
sizes. For example, for circular rails or the like, one embodi-
ment of the present invention can secure a ladder to rails
having a diameter of 30-60 mm whilst minimising the gap
between the rail and the at least one claw arm 248.

[0119] Embodiments of the safety mechanism automati-
cally secure the one or more clamps 110 to the part of the
structure by placing the clamp onto the part of the structure,
for example by virtue of contact with the slider block 254 and
the pivotal connections to the claw arms. Therefore, the
clamps are easily secured to the structure by the user at
ground level, which makes the ladder safety mechanism par-
ticularly useful in low light level conditions, such as at night
or in mines or the like.

[0120] The invention provides the further benefit of
enabling a ladder to lock safely onto scaffolding or other
common structures that a ladder is used near on building sites,
and once the ladder is secure, protect the user of the ladder
from dangerous falls, for example by limiting the fall speed of
the user rather than stopping the fall of the user, so that the
user will not suffer injury, such as whiplash, from a sudden
deceleration.

[0121] Embodiments of the present invention are manually
operated, thus requiring no electronics or power. Therefore,
batteries do not need to be replaced and there is no risk of
failure of the safety system due to a flat battery. Embodiments
of the present invention can also be used where there is no
mains power, unlike some of the prior art solutions.

[0122] Embodiments of the system include dear visual
indicators to indicate to a user at ground level when the one or
more clamps 110 are securely attached to a structure and
when the clamps are unlocked. Embodiments of the system
can also include clear visual indicators to indicate to a user
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when the slider 216 holding the clamp 110 is securely locked
in position on the track 200 or is unlocked.

[0123] In this specification, adjectives such as first and
second, and the like may be used solely to distinguish one
element or action from another element or action without
necessarily requiring or implying any actual such relationship
or order. Where the context permits, reference to an integer or
a component or step (or the like) is not to be interpreted as
being limited to only one of that integer, component, or step,
but rather could be one or more of that integer, component, or
step etc.

[0124] In this specification, the terms “comprises”, “com-
prising” or similar terms are intended to mean a non-exclu-
sive inclusion, such that an apparatus that comprises a list of
elements does not include those elements solely, but may well
include other elements not listed.

[0125] Throughout the specification the aim has been to
describe the invention without limiting the invention to any
one embodiment or specific collection of features. Persons
skilled in the relevant art may realize variations from the
specific embodiments that Will nonetheless fall within the
scope of the invention.

1. A ladder safety mechanism comprising:

two clamps, each clamp attachable part way along a sepa-
rate rail of a ladder, each clamp comprising a pair of
spaced apart jaws to hook over a part of a structure and
at least one claw arm closable to secure the part of the
structure between the jaws to secure the ladder to the part
of the structure; and

at least one manually operated actuator coupled to the at

least one claw arm of each clamp to enable a user located
at the bottom of the ladder to open the clamp to release
the part of the structure from between the jaws.

2-3. (canceled)

4. The ladder safety mechanism of claim 1, further com-
prising one or more manually operated adjusters to enable a
user located at the bottom of the ladder to adjust the distance
of each clamp from an end of the ladder.

5. The ladder safety mechanism of claim 1, further com-
prising at least one track removably attached to the ladder
along which each clamp can slide.

6. The ladder safety mechanism of claim 3, wherein the at
least one track is attached to one of the following:

one or more rungs of the ladder; or

outside a rail of the ladder.

7. (canceled)

8. The ladder safety mechanism of claim 3, wherein the at
least one track is attached to one or more rungs of the ladder
with a u-shaped clamp, the u-shaped clamp comprising a toe
to prevent rotation of the u-shaped clamp about the rung.

9. The ladder safety mechanism of claim 3, wherein each
clamp is slidably attached to one of the at least one track via
a slider which is lockable in one of a plurality of predeter-
mined positions along the at least one track.

10. The ladder safety mechanism of claim 6, wherein the
slider comprises a pair of manually operated actuators to
control insertion and withdrawal of a pair of respective pins
into and from respective apertures in the track.

11. The ladder safety mechanism of claim 7, wherein each
pin is independently biased by a respective biasing element in
a locked position when each pin is aligned with a respective
aperture in the track.
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12. The ladder safety mechanism of claim 8, wherein the
slider comprises a visual indicator indicating whether the
slider is in a locked position or an unlocked position.

13. The ladder safety mechanism of claim 9, wherein the
visual indicator comprises coloured ends of the pins which
are visible through apertures in a body of the slider when the
slider is in an unlocked position.

14. The ladder safety mechanism of claim 1, wherein the at
least one claw arm is pivotally mounted to a housing of the
clamp and pivotally mounted to a slider block movable within
the housing.

15. The ladder safety mechanism of claim 11, wherein the
at least one claw arm is:

pivotally mounted to the housing and to the slider block

such that a rate of opening or closing of the at least one
claw arm is greater than a rate at which the slider block
descends or ascends respectively; and/or
pivotally mounted to the housing such that a gap between
the part of the structure and the at least one claw arm is
minimised irrespective of the size of the structure;

pivotally mounted to the housing via one of the following:
amovable pivot; a kidney shaped cam; a spring actuated
cam.

16-17. (canceled)

18. The ladder safety mechanism of claim 11, wherein a
wedge engages the slider block to lock the slider block and the
at least one claw arm in position.

19. The ladder safety mechanism of claim 13, wherein the
wedge is disengaged from the slider block to release the slider
block and the at least one claw arm via the manually operated
actuator, connected to the wedge.

20. The ladder safety mechanism of claim 14, further com-
prising a biased latch to retain the wedge in a disengaged
position without the need for the user to continue operating
the actuator.

21. The ladder safety mechanism of claim 13, wherein the
clamp includes a visual indicator to provide a visual indica-
tion of when the clamp is in a locked position and in an
unlocked position.

22. The ladder safety mechanism of claim 16, wherein the
visual indicator is:

in the form of two coloured regions provided on a side of

the wedge, wherein one or other of the two coloured
regions is visible through an aperture in the housing of
the clamp to indicate the clamp is in a locked or an
unlocked position; and/or

replicated in a respective cleat attached to a lower rung of

the ladder to indicate to the user at the bottom of the
ladder whether the respective clamp is in a locked or
unlocked position.

23. (canceled)

24. The ladder safety mechanism of claim 1, wherein the
manually operated actuator is in the form of a rope or cable
routed through the ladder in a configuration to maintain sub-
stantially the same tension in the rope or cable as first and
second ladder sections of the ladder are moved relative to
each other.

25. The ladder safety mechanism of claim 1, further com-
prising a fall protection device attachable to an upper portion
of the ladder, the fall protection device attachable to the user
and comprising a speed limiter to limit a fall speed of the user.

26. (canceled)

27. The ladder safety mechanism of claim 19, further com-
prising one of the following to ensure a connector of the fall
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protection device is at the bottom of the ladder for connection
to the user before they ascend the ladder:

a fly lead attached at one end to the connector and secured
at the other end at or toward the bottom of the ladder;

a retracting mechanism affixed at or toward the bottom of
the ladder, the retracting mechanism comprising a
retractable line coupled to the connector;

a rope or line loop mounted to a rail of the ladder and the
connector coupled to the loop.

28. The ladder safety mechanism of claim 1, further com-
prising a stabiliser attachable to the lower portion of the
ladder.

29. The ladder safety mechanism of claim 21, wherein the
stabiliser comprises one or more variable length connectors to
adjust the angle of the stabiliser relative to the ladder.

30. (canceled)

31. The ladder safety mechanism of claim 1, wherein each
clamp is oriented substantially perpendicularly to a part of the
structure to which the ladder is to be attached.
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32. A ladder comprising the ladder safety mechanism of
claim 1.

33. Amethod of securing a ladder to, and releasing a ladder
from, a part of a structure, the method comprising:

attaching two clamps to a ladder, each clamp attached part
way along a separate rail of the ladder, each clamp
comprising a pair of space apart jaws;

hooking each pair of jaws over the part of the structure;

securing the part of the structure between the jaws via
closing at least one claw arm to secure the ladder to the
part of the structure; and

releasing the part of the structure from between the jaws of
each clamp via at least one manually operated actuator
coupled to the at least one claw arm of each clamp, the
manually operated actuator operable from a bottom of
the ladder.



