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(54) Improvements in or relating to fall arrest systems

(57) A fall arrest assembly (11) for use, for example,
with a vehicle (15) having a platform or a floor (12) ele-
vated from the ground such as to present a fall hazard,
comprising a number of impact absorbing units (19)
which can be set out in an array. Each unit (19) comprises
a casing (37) of flexible laminar material having a loose
filling of particulate material. Restraining means (25) hold

the array of units together with at least one face of each
unit (19) lying substantially in a common plane so as to
define a generally level surface to receive a falling per-
son. The fall arrest assembly (11) includes means (42,
44, 46, 48) for locating the impact absorbing units in close
proximity to an edge of the platform (12) of the vehicle
to minimise the gap between the array of impact absorb-
ing units and the platform or vehicle.
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Description

[0001] The present invention relates generally to fall
arrest systems, and in particular to an improved fall arrest
system suitable for specific application in circumstances
where there is a risk of a person falling from a relatively
low height which is, nevertheless, sufficiently great to
present a risk of injury.
[0002] Such situations include the bed or body of a
vehicle, such as a self-unloading lorry, a platform erected
or existing for performances to be visible from an arena
or region other than an auditorium (although it may also
be used in an auditorium) or a platform used for other
purposes such as loading or unloading of goods.
[0003] In recent years a number of accidents have oc-
curred when workers have been engaged in tasks on
such locations. The platform or bed of a flat-bed self-
unloading lorry is a particularly dangerous environment
since it is elevated from the ground by four or five feet
(in some cases more) (1.3 - 1.8 metres) and the terrain
on which such a vehicle may be located for unloading
purposes may be very irregular, containing hard protu-
berances and discontinuities such as rocks, bricks and
other building materials scattered about, gullies or chan-
nels formed at a building site, or other similar irregulari-
ties. Frequently, a worker is required to undertake tasks
whilst standing on the flat-bed of a self-unloading lorry,
to engage the elements of the load (for example bricks
on palettes) onto the self-unloading crane and/or to
steady the load as the crane lifts and transfers the load
from the flat-bed to the ground. If, in undertaking these
tasks, the worker’s attention is focused on the load rather
than on the precise boundaries of the flat-bed of the ve-
hicle, it can happen that he may lose his footing and fall
from the edge of the bed or platform onto the ground
below. Although this fall may be less than two metres,
and therefore not covered by the regulations imposed by
the health and safety executive, which relate to falls from
greater than two metres, the consequences of such a fall
may nevertheless be serious, involving strained or
sprained joints, broken limbs, concussion or the like,
even if they are not immediately life-threatening. The con-
sequences of a broken limb for a manual worker include
an inability to perform his or her normal functions for an
extended period of time whilst the limb heals and regains
its original strength, a potential loss of income and con-
siderable inconvenience.
[0004] With the increased awareness of risks in indus-
trial and commercial environments it is becoming in-
creasingly unacceptable for workers to be allowed to
function in circumstances where there are inadequate or
no provisions for safely mitigating such risks, and the
present invention is directed at providing a solution to the
problem of preventing, or at least reducing, the conse-
quences of accidents resulting from a fall, especially from
a relatively low height.
[0005] According to one aspect of the present inven-
tion, there is provided a fall arrest assembly for use with

a platform or a vehicle having a platform or a floor ele-
vated from the ground such as to present a fall hazard,
said fall arrest assembly comprising a plurality of impact
absorbing units in an array, each such unit comprising a
casing of flexible laminar material having a loose filling
of particulate material, and restraining means for holding
the said array of units together with at least one face of
each unit lying substantially in a common plane whereby
overall to define a general surface to receive a falling
person, the said fall arrest assembly including means for
locating the array of impact absorbing units in close prox-
imity to an edge of the platform or vehicle whereby to
minimise the interspace between the array of impact ab-
sorbing units and the platform or vehicle.
[0006] The array of impact absorbing units may, in fact,
be no more than a single row of such units, with the sur-
face area of the exposed faces together extending over
a sufficient region to provide a safe reception area for
receiving a falling person. An array comprising several
rows of impact absorbing units or even several layers of
such units is envisaged within the scope of the invention.
[0007] Whatever the form of the array, the said re-
straining means may comprise a belt or band passing
around the said array and acting to retain the impact ab-
sorbing units. If the array comprises more than one layer
several belts or bands may be used. The impact absorb-
ing units may be elongate, and may be cylindrical or pris-
matic, such as parallelepiped, and may be oriented with
their longer dimension or axis upright or horizontal. In the
former case the retaining belt or band may pass around
a meridian plane to retain the upright units standing in
the said two dimensional array. In the alternative, involv-
ing a plurality of impact absorbing units effectively lying
on their sides, the retaining belt or band may lie in an
azimuthal plane of the array.
[0008] Alternatively, the said restraining means may
comprise an outer envelope within which at least one
layer of the said impact absorbing units may be enclosed.
[0009] Rather than an enclosing envelope, of course,
the array may be provided with a cover layer positionable
over the said array of units to define the said common
plane. It is expected that such a cover layer may not be
able to provide a sufficient restraining effect to maintain
the elements of the array in position on its own, and may
need to be supplemental by other restraining means,
such as a circumscribing belt or band or by providing all
the impact absorbing units with individual interconnection
means such as buckles or clasps.
[0010] The example, referred to above, of parallelepi-
ped impact absorbing units is a particular example of the
general form which may be considered prismatic (the
cross section of the prism being triangular, square, rec-
tangular or even involving a greater number of sides) and
the array of units may be formed by orienting the units
themselves on end with their axes upright.
[0011] The loose filling of particulate material may
comprise beads, beans or grains of a crushable material
such as expanded polystyrene or other plastics material
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having similar physical and mechanical properties.
[0012] The casings of the impact absorbing units may
be fabricated from a plurality of panels joined along their
peripheries. The shape of the panels will depend on the
form of the casing, A cylindrical casing, for example, may
be made from a tubular panel with flat circular end panels,
or may be made by stitching a flat rectangular panel into
a tube and then attaching end panels which may be cir-
cular or elliptical. A prismatic unit may likewise be made
from a rectangular panel stitched along two opposite edg-
es to form a tube and then secured to end panels of po-
lygonal form, namely triangular, square, rectangular etc.
[0013] Altematively, a prismatic casing may be fabri-
cated from an assembly of flat panels all joined at their
peripheries, and the method of joining may be stitching,
adhesive or other technique dependent on the precise
nature of the material.
[0014] However it is formed, the junction at the periph-
eries of the panels is conveniently (but not necessarily)
effected in such a way that the junction itself serves to
encourage the casing to tend to retain a predetermined
shape. For example, over-lock stitching forms a relatively
stiff bead-like rib along the joined edges, effectively form-
ing a frame-like structure.
[0015] The means for locating the array of impact ab-
sorbing units in close proximity to an edge of an elevated
platform, or the like, may be provided by a bracing mem-
ber, such as a strap or the like.
[0016] For example, the strap, or the like, may be po-
sitioned diagonally across one end of the assembly to
secure the assembly to the elevated platform or the like.
The strap may be adjustable in length to facilitate fasten-
ing to the platform, for example.
[0017] The bracing member may therefore provide ad-
ditional stability to the safety system by preventing un-
desirable movement of the assembly during the fall of a
worker thereon. The system may further comprise a brac-
ing member guide. The guide may aid in the positioning
of the bracing member, especially when the bracing
member is positioned diagonally across an end of the
assembly for example, and may also inhibit disengage-
ment and displacement of the bracing member.
[0018] The present invention also comprehends a
method of arresting the fall of a person from a platform
or a vehicle, comprising the steps of:

providing a plurality of impact absorbing units each
comprising a flexible casing with a loose filling of
particulate material;
assembling the said plurality of impact absorbing
units into an array comprising at least one row of
such impact absorbing unit;
applying restraining means to the array to hold each
member of the array in position with respect to the
other members, and
locating the said array in close proximity to the edge
of the said platform or vehicle.

[0019] The method of the invention may further com-
prise the step of overlaying the said array of impact ab-
sorbing units with a cover of flexible laminar material and
securing the said cover in position on the said array.
[0020] Likewise, the method may further include the
step of enclosing the said array of impact absorbing units
in an envelope which acts also as the said restraining
means.
[0021] The present invention also comprehends a
safety system for a vehicle having a bed or platform el-
evated from the ground, comprising a two-dimensional
array of individual fall arrest units, each comprising a cas-
ing containing a loose filling of particulate material, the
fall arrest units being enclosed within an outer envelope
which retains the units in the array in position and defines
a continuous surface for receiving a falling person.
[0022] In all aspects of the invention the said particu-
late material may comprise crushable elements such as
beads, beans, grains, granules or the like.
[0023] The safety system of the invention may further
include means for engaging the outer envelope, or more
generally the restraining means, to the vehicle to resist
displacement of the system during unloading of the ve-
hicle.
[0024] As a further refinement, there may be provided
an intermediate layer between the said impact absorbing
units and the outer envelope, and the said intermediate
layer may be made of netting or other mesh-like material.
Indeed, the outer envelope or (if provided) the cover lay-
er, may be made of netting or mesh-like material.
[0025] In a further aspect of the invention a fall arrest
system comprises means defining a receiving surface on
which to receive a falling person, and a plurality of un-
derlying impact absorbing units in an array each provid-
ing support for a defined portion of the receiving surface
whereby to maintain it in position ready to receive a falling
person.
[0026] In this aspect the said means defining a receiv-
ing surface may comprise a single sheet of flexible lam-
inar material or part of an envelope enclosing the said
impact absorbing units.
[0027] Various embodiments of the present invention
will now be more particularly described, by way of exam-
ple, with reference to the accompanying drawings, in
which:

Figure 1 is a schematic perspective view of a self
unloading lorry provided with a fall arrest system in
accordance with the principles of the present inven-
tion;
Figure 2 is a cut away perspective view of one em-
bodiment of the fall arrest system of the invention;
Figure 3 is a perspective view of an alternative em-
bodiment of the fall arrest system of the invention;
and
Figure 4 is a schematic perspective view of a further,
and currently preferred, embodiment of the inven-
tion.
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Figure 5 is a schematic perspective view of a self
unloading lorry provided with an alternative embod-
iment of the fall arrest system of the present inven-
tion.

[0028] Referring first to the drawings, a self-unloading
lorry generally indicated 11 has a flat bed 12 for receiving
the load, exemplified by a palette of building bricks 13.
For unloading such palettes a crane 14 is provided near
the cab 15 of the lorry 11, having a control valve system
16 operated by a set of levers 17 adjacent the rear of the
cab 15. In use of such a vehicle, the driver, or another
worker schematically indicated 18, has to climb onto the
flat bed 12 to operate the levers 17 in order to engage
the load 13 with the crane 14 and elevate this from the
platform 12 and swing it out beyond the confines of the
vehicle to enable it to be lowered onto the ground. As
discussed briefly above, if, during tins operation, the op-
erator 18 should lose his footing the consequences of a
fall from the platform, which may be a distance of four or
five feet (1.2 - 1.8 metres), whilst not being likely to be
fatal, may nevertheless cause unacceptable injuries
such as bruising, concussion strained or sprained joints
or broken limbs.
[0029] In accordance with the principles of the present
invention, this risk is mitigated by providing, around the
perimeter of the flat bed 12, a plurality of fall arrest as-
semblies generally indicated 19 spaced along the sides
of the flat bed 12 and at the rear end of the vehicle 11.
These fall arrest assemblies 19 are slightly wider than
they are high and of such a length that, for example, two,
three or four units will be sufficient to extend along the
entire length of the flat bed of a vehicle (depending on
the length of the vehicle). In the embodiment shown the
fall arrest assemblies 19 are 1.8 metres wide, 1.2 metres
high and 2.4 metres long. Three or four units along the
length of the vehicle and one unit across its tail is there-
fore sufficient to provide a catchment area around the
entire periphery of the bed of the vehicle. One row of
units is wide enough to provide an area sufficient to break
the fall of a worker should he lose his footing and fall from
the edge of the vehicle.
[0030] The internal structure of exemplary fall arrest
assemblies forming embodiments of the invention is il-
lustrated in Figures 2, 3 and 4. In Figure 2 the fall arrest
assembly 19 is illustrated as being composed of a plu-
rality of generally cylindrical impact absorbing units 20
each comprising a tubular flexible fabric casing with cir-
cular end panels 21 secured by stitching at their periph-
eries, generally indicated 22. A filler opening (not shown)
may be provided for filling and/or emptying of the contents
of the casing 20, and such contents are typically polysty-
rene granules or beads, although irregular chippings of
expanded polystyrene may also be used. The impact ab-
sorbing units 20 are secured together by clips or buckles
23 at their ends, and at least one intermediate point by
buckles 24 secured to belts or straps 25 extending be-
tween adjacent units 20. Over the entire array of units 20

extends a flexible envelope 26 having an upper catch-
ment or receiving surface or layer 27, sides 28 and a
bottom (not illustrated). Releasable fastening means
such as Velcro (RTM), tie holes for a drawstring or a
sliding clasp fastener may be provided to facilitate form-
ing an opening in the envelope 26 to introduce and/or
remove impact absorbing units 20.
[0031] In Figure 3 the alternative embodiment of the
fall arrest assembly 19 comprises a plurality of prismatic
impact absorbing units 29 in the form of cylindrical ’can-
nister’ shaped casings having a cylindrical side wall 30
and circular ends 31. Again, the side wall 30 is either a
cylindrical tubular woven fabric or a flat element stitched
along two opposite sides to form a tube. Although illus-
trated as circular ends 31 these may be of polygonal
shape such as triangular, square, rectangular etc.
[0032] The prismatic impact absorbing units 29 are
held in an array standing on end by a restraining belt or
strap 32 passing around a meridian of the array. In this
embodiment the array comprises two rows of four units
29, and in the embodiment of Figure 2 the units have a
loose fill of crushable beads or beans such as expanded
polystyrene or other plastics material. The loose fill may,
alternatively, comprise gas-filled pockets of plastics or
other impermeable material and the flexible casings com-
prising the walls 30 and 31 may be impermeable rather
than permeable to allow a partial inflation of the casing
to reinforce the impact absorbing effect of the loose fill.
[0033] Since the fall hazard which the fall arrest units
19 are intended to provide protection from involves only
a fall from relatively low height it is not essential to ensure
that the receiving surface is absolutely continuous. For
this reason the open array illustrated in Figure 3 does
not have an envelope or overlying cover and although
the individual impact absorbing units 29 are shown as
circular, and therefore a small gap, for example the gap
illustrated as 33 in Figure 3, may be present, the risk of
a limb of a tailing person entering this gap is small, and
even if it did the forces involved are unlikely to result in
strain or injury. In addition to the belt or band 32 the in-
dividual units 29 may be held together by straps or buck-
les schematically illustrated 34 at their upper ends and
possibly also at their lower ends if this is considered ap-
propriate, although the meridian band 32 may be expect-
ed to be sufficient to retain the units 29 together in the
array.
[0034] Turning now to Figure 4, the presently preferred
embodiment comprises a two dimensional array of twelve
prismatic impact absorbing units 35 each of parallelepi-
ped prismatic form oriented with its longer side 36 upright
and its end faces 37 horizontal. Each unit 35 comprises
six rectangular side panels 38 of flexible fabric material
secured together and two square end panels 37 secured
to the side panels 38 by stitching along their peripheries
with over-lock stitching to provide a secure enclosed cas-
ing. Within the casing 35 is a loose fill of particulate ma-
terial which, as in the other embodiments, may be ex-
panded polystyrene beans, grains, beads or irregularly
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shaped chips or other specially shaped pieces such as
S-shape or W-shape which provide a degree of interlock
with one another. A filling opening, not shown, may also
be provided to facilitate emptying and refilling of the cas-
ing.
[0035] The fall arrest assembly 19 illustrated in Figure
4 comprises three rows of four impact absorbing units 35
held together within an external envelope 39 which itself
comprises a parallelepiped fabrication of flat flexible pan-
els stitched at their peripheries to form an enclosure with-
in which the individual impact absorbing units 35 are con-
tained. The dimensions of the envelope 39 are such that
the impact absorbing units 35 are held tightly within it and
the end faces 37 each provide support for a defined area
of the upper face 40 of the envelope which is, itself, held
in shape by the array of twelve impact absorbing units
35 closely stacked together within it.
[0036] The dimensions of the impact absorbing units
35 are 1.2m high with the end faces 37 being 0.6m along
each side.
[0037] As discussed above in relation to Figure 1, the
fall arrest assemblies 19 can be positioned around the
perimeter of a vehicle to provide a safe protective area
around the vehicle to prevent injury in the event of a fall.
[0038] Referring now to Figure 5, there is illustrated a
perspective view similar to that shown in Figure 1. A fall
arrest assembly 19 is shown positioned on the ground
adjacent to a lorry 11, having a flat bed 12. A load 13
rests upon and is supported by the flat bed 12.
[0039] In this embodiment, the fall arrest assembly 19
comprises a bracing member, here represented by a
strap 42, and a bracing member guide 50. The strap 42
is positioned diagonally across the end panel of the outer
envelope 39 of said assembly 19, and extends to an ap-
erture 48 found in the adjacent side of the flat bed 12. In
this way, the strap 42 is attached to the flat bed 12 by
threading the strap 12 through the aperture 42 and tying
thereto. The strap 42 is adjustable in length by means of
a buckle 44, the excess strap 46 hanging loosely from
the buckle 44.
[0040] The bracing member guide 50 is located in a
corner, closest to the flat bed 12, of the panel across
which the strap 42 is positioned. The bracing member
guide 50 is represented by a strap substantially shorter
in length than the strap 42. The strap 42 is attached to
the bottom of the outer envelope 39 and extends diago-
nally across the end panel of the outer envelope 39, trans-
versely beneath the bracing member guide 50, towards
the aperture 48 in the flat bed 12.
[0041] The location of the assembly 19 is therefore
substantially retained, with respect to the flat bed 12, in
the event of a worker falling on the upper surface 40 of
the assembly 19. This is by virtue of the additional support
and securement provided by the bracing member 42.

Claims

1. A fall arrest assembly (19) for use with a platform
(12) or a vehicle (11) having a platform or a floor
elevated from the ground such as to present a fall
hazard, said fall arrest assembly comprising a plu-
rality of impact absorbing units (20) in an array, each
such unit comprising a casing of flexible laminar ma-
terial having a loose filling of particulate material, and
restraining means (23,25) for holding the said array
of units together with at least one face of each unit
lying substantially in a common plane whereby over-
all to define a general surface (27) to receive a falling
person, the said fall arrest assembly including means
for locating the array of impact absorbing units in
close proximity to an edge of the platform (12) or
vehicle (11) whereby to minimise the interspace be-
tween the array of impact absorbing units and the
platform or vehicle.

2. A fall arrest assembly as claimed in Claim 1. in which
the said restraining means comprises a belt or band
(32) passing around the said array and acting to re-
tain the said impact absorbing units in a single layer.

3. A fall arrest assembly as claimed in Claim 1 or Claim
2, further including a cover layer positionable over
the said array of units to define the said common
plane.

4. A fall arrest assembly as claimed in Claim 1, in which
the said restraining means comprises an outer en-
velope (26) within which at least one layer of the said
impact absorbing units is enclosed.

5. A fall arrest assembly as claimed in any preceding
Claim, in which the said impact absorbing units (29)
are generally prismatic in shape and are oriented in
the array with their axes upright.

6. A fall arrest assembly as claimed in any of Claims 1
to 4, in which the said impact absorbing units are
generally cylindrical in shape and are oriented in the
array with their axes upright.

7. A fall arrest assembly as claimed in any preceding
Claim, in which the said loose filling of particulate
material comprises polystyrene beads or granules.

8. A fall arrest assembly as claimed in any preceding
Claim, in which the said casings of the impact ab-
sorbing units (20) are fabricated from a plurality of
panels (21) joined along their peripheries (22).

9. A fall arrest assembly as claimed in Claim 8, in which
the said panels are joined by stitching.

10. A fall arrest assembly as claimed in Claim 8 or Claim
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9, in which the joining of the peripheries (22) of the
panels (21) is effected in such a way that the junction
serves to encourage the casing to tend to retain a
predetermined shape.

11. A fall arrest assembly as claimed in Claim 10, in
which the joining of the said peripheries (22) is ef-
fected by overlock stitching to form a reinforced bead
along the edge between two adjacent panels of a
casing.

12. A fall arrest assembly as claimed in any of Claims 4
to 11, in which there is further provided an interme-
diate layer between the said impact absorbing units
(20) and the outer envelope (26).

13. A fall arrest assembly as claimed in Claim 12, in
which the said intermediate layer is made of netting
or other mesh-like material.

14. A fall arrest assembly as claimed in any of Claims 4
to 13, in which the outer envelope (26) is made of
netting or mesh-like material.

15. A fall arrest assembly as claimed in any preceding
Claim, wherein the locating means are provided by
a bracing member (42),

16. A fall arrest assembly as claimed in Claim 15, where-
in the bracing member (42) comprises a strap or the
like.

17. A fall arrest assembly as claimed in Claim 16, where-
in the strap or the like is positioned diagonally across
the end of said assembly.

18. A fall arrest assembly as claimed in any of Claims
15 to 17, further comprising a bracing member guide
(50).

19. A method of arresting the fall of a person from a
platform (12) or a vehicle (11) having a platform or
a floor elevated from the ground such as to present
a fall hazard, comprising the steps of:

- providing a plurality of impact absorbing units
(20) each comprising a flexible casing with a
loose filling of particulate material;
- assembling the said plurality of impact absorb-
ing units (20) into an array comprising at least
one row of such impact absorbing units;
- applying restraining means (23,25) to the array
to hold the members of the array in position with
respect to the other members, and
- locating the said array in close proximity to the
edge of the said platform (12) or vehicle (11).

20. A method as claimed in Claim 19, further comprising

the step of overlying the said array of impact absorb-
ing units (20) with a cover of flexible laminar material
and securing the said cover in position on the said
array.

21. A method as claimed in Claim 19, further including
the step of enclosing the said array of impact absorb-
ing units (20) in an envelope (26) which acts also as
the said restraining means.

22. A safety system for a vehicle (11) having a bed or
platform (12) elevated from the ground, comprising
at least one two dimensional array of individual fall
arrest units (20), each comprising a casing contain-
ing a loose filling of particulate material, the fall arrest
units being enclosed within an outer envelope (26)
which retains the units in the array in position and
defines a continuous surface (27) for receiving a fall-
ing person.

23. A safety system as claimed in Claim 22, in which the
particulate material comprises crushable beads.

24. A safety system as claimed in Claim 22 or Claim 23
further including means for engaging the outer en-
velope (26) to the vehicle (11) to resist displacement
of the system during unloading of the vehicle.

25. A fall arrest system for a vehicle (11) having a bed
or platform (12) elevated from the ground, compris-
ing means defining a receiving surface (27) on which
to receive a falling person, and a plurality of under-
lying impact absorbing units (20) in an array each
providing support for a defined portion of the said
receiving surface whereby to maintain it in position
ready to receive a falling person.

26. A fall arrest system as claimed in Claim 25, in which
the said means defining a receiving surface compris-
es a simple sheet of flexible laminar material.

27. A fall arrest system as claimed in Claim 26, in which
the means defining a receiving surface comprises
an envelope (26) enclosing the said impact absorb-
ing units (20).
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