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FLOATING BARRIER

BACKGROUND OF THE INVENTION

[0001] This invention relates to the provision of a barrier on a body of water e.g. at sea, in

a dam or river, in an estuary or the like.

[0002] There is a need for certain strategic installations, whether permanent or temporary,
land-based or floating, to be protected against intrusions, attacks and, more generally,
against unauthorised access. For example an installation on land, close to a beach or
floating in water can be attacked by assailants in a relatively small boat. Although it is
difficult to protect this type of installation against all water-based attacks a requirement exists
for a security barrier which can provide, at least, a substantial degree of protection,

particularly against attacks which are launched using relatively small water vessels.

[0003] It has been found that a floating barrier can often be overcome by a vessel which is
aimed at the barrier at a high speed. An object of the present invention is to address, in a

more effective manner, this type of situation.

SUMMARY OF THE INVENTION

[0004] The invention provides a barrier which includes an elongate axle, at least first and
second buoyant bodies mounted at spaced locations to the axle, at least one counterweight
which is attached to the axle, at least two upwardly extending supports mounted at spaced
locations to the axle, and at least one elongate flexible retaining member attached to and

extending between the supports.

[0005] The counterweight may include a mass, and at least one elongate member with a
first end which is attached to the axle and an opposed second end to which the mass is

attached.
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[0006] The barrier may include at least two of the elongate members with respective first
ends which are attached to the axle at spaced locations. The mass may be attached to, and

positioned between, respective second ends of the two elongate members.
[0007] The mass may be separately formed and attached in any suitable way to the axle.

[0008] Depending on the extent of deterrence required, safety constraints and other factors
each buoyant body may be substantially smooth on an outer surface, or include a plurality of

deterrent formations on an outer surface.

[0009] The first and second buoyant bodies may be mounted at spaced locations to the
axle between the elongate members, and the barrier may include third and fourth buoyant
bodies mounted to the axle near respective opposed ends of the axle. This is a preferred

construction, but other arrangements are possible.

[0010] Each buoyant body may be of any suitable shape e.g. cylindrical or spherical. The
buoyant body may be formed from two separately constructed halves, e.g. hemispheres,
which are interconnected to form the body e.g. a sphere. The axle may extend between

interconnected halves of the body.

[0011] Mounting components attached to the axle may allow for rotation of the axle about a
longitudinal axis. Each mounting component may be of any suitable kind and may include a
shackle or joint, in the nature of a universal coupling, which allows the axle to rotate and to

move transversely, to a limited extent, relative to the axis.

[0012] Each buoyant body may be rotatable about, and relative to, the axle. Alternatively

each body is fixed to the axle so that it is rotatable together with the axle.

[0013] The elongate flexible retaining member may be a cable or chain.
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[0014] The invention further extends to a barrier assembly which includes a plurality of
barriers, each barrier being of the aforementioned kind, wherein the barriers are connected

to one another in an elongate array.

[0015] It is possible to increase the degree of security which is offered by a floating barrier
by interconnecting a plurality of barriers, each barrier being of the aforementioned kind, in a

two-dimensional array (viewed in plan).

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The invention is further described by way of example with reference to the
accompanying drawings in which:

Figure 1 illustrates half sections of a buoyant body;

Figures 2, 3 and 4 are front, side and perspective views respectively, of an assembled
buoyant body; and

Figures 5, 6 and 7 are side, plan and end views respectively of a barrier according to the

invention.

DESCRIPTION OF PREFERRED EMBODIMENT

[0017] Figure 1 of the accompanying drawings illustrates first and second half sections 10
and 12 respectively, of a buoyant body. The half sections are, for ali practical purposes,

substantially identical. Thus the construction of the half section 10, only, is described.

[0018] The half section 10 includes a moulded hemispherical shell 14 which is formed from
a suitable plastics material. The shell has a number of channels 16 which extend over its

outer surface. An interior of the shell is filled with a closed cell marine foam 18.

[0019] An elongate channel 24 extends diametrically, in the foam, across’a flat surface 26
of the half section. A number of flanges 28, integral with the shell 14, are iocated in

respective channels at a perimeter of the flat surface 26.
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[0020] Figures 2 to 4 are front, side and perspective views, respectively, of a buoyant
spherical body 32 which is formed by interconnecting the half sections 10 and 12 to each
other. Bolts 34 are passed through registering holes in the flanges 28 and the half sections
are thereby firmly secured to each other. A portion of an axle 36 (see Figure 1) is previously
positioned in the registering channels 24 in the two half sections. The axle includes an outer
tube 38 through which extends a shaft 40. At opposed ends of the half sections the tube has

respective flanges 42 and 44 which are bolted to the assembled half sections.

[0021] In another form of the invention each buoyant body is not spherical, as shown, but

instead is circular cylindrical. Each body could have any other suitable shape.

[0022] The channels 16 in the two half sections 10 and 12 form circular recesses 50.
Circumferentially extending bands 52 are then positioned in the recesses 50 in an outer
surface of the spherical body 32. These bands carry outwardly projecting spike or deterrent
formations 54. The bands are formed in semi-circular half sections which are bolted
together. In this way, a substantial force is exerted on the two half sections which helps to

keep the sections firmly engaged with each other.

[0023] Figures 5, 6 and 7 are side, plan and end views respectively of a barrier 100
according to the invention. The barrier includes an elongate solid axle 102 on which four
buoyant bodies 104, 106, 108 and 110 are mounted at evenly spaced locations. At opposed
ends the axle has mounting structure in the form of universal-type shackle joints 112 and
114. Alternatively, short flexible chains or cables, between adjacent bodies, are connected

to axles on which the respective bodies are mounted.

[0024] The buoyant bodies are substantially identical and are made in the manner which
has been described hereinbefore. Each buoyant body is free to rotate about the axle. This
is not necessarily the case for, in an alternative form of the invention, each buoyant body is

fixed to the axle so that it is only rotatable together with the axle.
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[0025] Elongate members 120 and 122 are positioned, respectively, between the bodies
104 and 106, and 108 and 122. The elongate member 120 has a first end 120A which is
mounted to the axle between the bodies 104 and 106. Similarly the elongate member 122 is
mounted to the axle between the bodies 108 and 110. An elongate counterweight 124
extends between, and is attached to, opposed respective second ends 120B and 122B of
the elongate members. The counterweight is in the form of a chosen mass of desired
magnitude which is positioned a fairly substantial distance 126 from the axle 102. The
counterweight can be made in any suitable way. In one preferred form of construction the
counterweight is a tube which is filled with a high density, settable material which is thereby

encapsulated in the tube.

[0026] Elongate supports 130 are fixed to the axle and extend from the axle in a direction
which is diametrically opposed to the position of the counterweight. Each elongate support
is rigid. Each support carries three clamps 132, 134 and 136 respectively at spaced
locations. First and second elongate supports 130A and 130B respectively, are positioned
close to the respective ends of the axle while a third support 130C is positioned between the
buoyant bodies 106 and 108. Strong, flexible, weather-resistant cables or chains 140 are
fixed to the clamps and extend between the supports generally parallel to the axle. The
cables are held by the supports on a side of the axle which is diametrically opposed to the
counterweight, and form a transversely extending array which is positioned above the

buoyant bodies.

[0027] The floating barrier offers substantial protection to an installation against attack by
relatively small vessels. The counterweight acts to urge the buoyant bodies to an orientation
in which the elongate supports extend upwardly and the cables or chains carried by the
supports are thereby elevated. If an attempt is made to propel a boat ‘over the floating

barrier the elevated cables help to trap the boat and impede its movement.
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[0028]) Secondly, if a barrier is rotated by an impacting boat, thé action of the
counterweight is such as to restore the barrier, fairly quickly, to a desired orientation at which

the cables which it carries are again elevated.

[0029] The deterrent formations on the outer surface of each respective buoyant body can
penetrate a hull of a boat and can become locked to the hull. This also'helps to impede

passage of the boat.

[0030] The two-part construction of the buoyant body simplifies manufacturing procedures,
for it can readily be ascertained that the interior of each shell 14 has been correctly filled with
the marine foam 18. Maintenance is also simplified for, if required, a buoyant body can be

replaced.

[0031] The counterweight 124 is supported by four of the buoyant bodies. Its mass can
therefore be greater than the mass of a counterweight which is suppoded by only one
buoyant body. Also, a force which is required to rotate the counterweight rapidly so that an
impacting boat can travel over the barrier is considerably increased. The cables 140
interconnect four of the buoys on one axle and the impacting force on the éables must thus
be sufficient to overcome the effect of one counterweight. The counterweight is displaced a
substantial distance from the axis of the axle and consequently the moﬁwent required to

rotate the counterweight about the axis is increased.

[0032] The floating barrier can be configured in different forms. The individual buoyant
bodies could have smooth external surfaces. A physical barrier to movement of a vessel or
a person is still presented but the likelihood that the buoyant bodies will cause damage to
the vessel or injure a person is much reduced. If a formidable physical deterrent is required
then the deterrent formations could be in the form of large and sharp spikes. The invention
is not limited in this respect. Buoyant bodies with smooth surfaces can be used in a first
array positioned on one side of a second array of buoyant bodies which cafry spikes so that

the deterrent effect of the resulting barrier is increased from one side to the other.
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[0033] A plurality of the barriers 100 can be interconnected, to follow an elongate path.
Each barrier is, in effect, a substantially rigid sub-assembly. However, adjacent barriers can
move relative to one another because of flexible and articulated links which are established

by interconnecting adjacent universal shackles 46, 48 to each other.
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CLAIMS

1 A barrier which includes an elongate axle, at least first and second buoyant bodies
mounted at spaced locations to the axle, at least one counterweight which is
attached to the axle, at least two upwardly extending supports mounted at spaced
locations to the axle, and at least one elongate flexible retaining mémber attached to

and extending between the supports.

2 A barrier according to claim 1 wherein the counterweight includes a mass, and at
least one elongate member with a first end which is attached to the axle and an

opposed second end to which the mass is attached.

3 A barrier according to claim 2 which includes at least two of the elongate members
with respective first ends which are attached to the axle at spaced locations and
wherein the mass is attached to, and positioned between, respective second ends of

the two elongate members.

4 A barrier according to any one of claims 1 to 3 wherein each buoyant body inciudes

a plurality of deterrent formations on an outer surface.

5 A barrier according to any one of claims 1 to 4 wherein the first and second buoyant
bodies are mounted at spaced locations to the axle between the elongate members,
and wherein the barrier includes third and fourth buoyant bodies mounted to the axle

near respective opposed ends of the axle.

6 A barrier according to any one of claims 1 to 5 wherein each buoyant body is formed
from two separately constructed halves which are interconnected for form the body

and wherein the axle extends between the interconnected halves of the body.

7 A barrier according to any one of claims 1 to 6 which includes at each end of the axle
a respective universal coupling, which allows the axle to rotate and to move

transversely, to a limited extent, relative to a longitudinal axis.
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A barrier according to any one of claims 1 to 7 wherein each buoyant body is

rotatable about, and relative to, the axle.

A barriers according to any one of claims 1 to 7 wherein each buoyant body is fixed

to the axle so that it is rotatable together with the axle.

A barrier assembly which includes a plurality of barriers, each barrier being
according to any one of claims 1 to 9 wherein the barriers are connected to one

another in an elongate array.
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