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of the Invention This invention relates to an optic fibre support device  5
for use in perimeter barriers for supporting an optic  fibre which is used
to generate an alarm if an attempt is  made to breach the barrier.
Background Art 10 Perimeters such as fences are known which use optic
fibres  to generate an alarm if an attempt is made to breach the  fence,
either by separating adjacent wires so a person can  pass through the
adjacent wires, or by cutting the wires. 15 In one conventional arrangement
an optical fibre runs  parallel with each of the wires which are suspended
between the vertical posts. If the wires are spread  apart, the optical
fibres are moved with the wires and the movement of the optical fibre
causes a change in parameter  20 of light transmitted through the fibre
which is detected  by a detector and which causes an alarm to be generated.
The major disadvantage of this technique is that a  considerable amount of
optical fibre is required and due  to the high expense of such fibre, the
cost of a security 25 perimeter barrier of this type is very high
particular if  the barrier is of significant length. To overcome the cost
problems associated with running an  optical fibre along each of the fence
wires, a system has 30 been developed where the wires which make up the
fence are  periodically joined by a spring and in the vicinity of the
spring, an optical fibre is looped across the spring. The  fibre can merely
be looped from one of the horizontal wires to the next without having to
extend along all of 35 the horizontal wires. if an attempt is made to
breach the  fence by separating the wires, the movement of the wires  will
further stretch the spring thereby pulling on the 2 2 DEC 2005 WO 03/017219
PCT/AU02/00962 - 2  



loop of optical fibre to change its shape and therefore  change the
parameter of a light signal propagating along  the fibre. If the wire is
cut, the spring tension is  released, causing a change in shape of the
fibre which is 5 looped in the vicinity of the spring. However, this
system, whilst considerably reducing the  amount of optical fibre which is
required, has a problem  that the looping of the fibre is not controlled
and the 10 amount of movement of the wire, depending on where the
intrusion takes place, can move the optical fibre only a  small amount in
the vicinity of the loop. This, together  with the uncontrolled movement of
the fibre in the loop at  the vicinity of the spring, makes detection of an
actual  15 intrusion more difficult. L  Furthermore, the nature of the
motion which produces the  change in parameter in the optical fibre in the
above  systems is mainly a vibration of the wire, rather than a 20
translatory movement. While some translatory movement may  also be
involved, the majority of the movement of the  fibre is in the form of a
vibration which extends along  the wire when the wire is moved. 25 Summary
of the Invention The object of the present invention is to provide a device
which overcomes this problem. The invention, in a first aspect, may be said
to reside in  30 a device for supporting an optical fibre in a perimeter
barrier, including: a first support member for connection to a  portion of
the perimeter barrier; a second support member for connection to another
35 portion of the perimeter barrier; a first fibre support coupled to the
first member; 2 2 DEC 2005 WO 03/017219 PCT/AU02/00962 - 3  member; 



a second fibre support coupled to the second coupling means for coupling
the first fibre  support and the second fibre support for relative movement
5 with respect to one another; and biasing means for biasing the first and'
second  fibre supports into an intermediate orientation between a  maximum
biased orientation provided by a maximum bias of  the biasing means and a
zero bias orientation if no bias  10 is provided by the biasing means.
Thus, according to the invention, the device can be  coupled into a fence
by connecting the first and second  members to parts of the fence, such as
in a horizontal 15 wire of the fence, so that when the wire is tensioned,
the  biasing means biases the fibre supports into the  intermediate
position. An optical fibre can be supported  on the fibre supports and run
along the supports so as to  place the optical fibre into a predetermined
orientation. 20 If an attempt is made to breach the barrier by pushing
apart adjacent wires of the fence, the separation of the  wires will pull
on one of the support members to stretch  the spring and therefore increase
the amount of bias  supplied to the fibre supports to cause the supports to
25 move relative to one another to change the orientation of  the supports
and therefore change the orientation and  shape of the fibre by a
translatory movement of the fibre,  more so than a vibration. This changes
the parameter of  the optical signal propagating through the fibre so that
30 the alarm can be generated. If the fence is attempted to  be breached by
cutting the wire, the cut wire will result  in the biasing means not
applying any bias at all to the  two fibre supports, thereby causing the
spring to remove  the bias applied to the supports so the supports move to
35 an unbiased position to again cause a change in the shape  of the
optical fibre supported by the supports so that the  signal can be
generated. The invention has the distinct WO 03/017219 2 2 DEC 2005
PCT/AU02/00962 advantage that the fibre supports can act as an amplifier  



to amplify the amount of movement of the portion of the  fence which may be
moved on an attempted intrusion so that  a change in shape of the fibre
occurs which produces a 5 change in the parameter of the propagating light
which is  easily detectable. Furthermore, because the change in  shape is
determined by movement of the supports and the  supports can move from the.
intermediate position towards  the maximum bias position or minimum bias
position, the 10 amount of movement and the nature of the movement is
therefore controlled thereby providing more certainty in  the change in
parameter of the signal which will occur  when an intrusion actually takes
place. 15 Preferably the fibre supports comprise support arms. Preferably
the coupling means is a pivot means. In the preferred embodiment of the
invention the biasing  20 means comprises a spring which has one end
connected to the first member and the other end connected to the second
member. Preferably the arms are curved arms, each arm having a  25 first
end pivotally connected to a respective one of the first and second support
members, and a second end  pivotally coupled together by the pivot means.
Preferably the device includes attachment means for  30 attaching the
optical fibre to the device so that the optical fibre is supported on the
device and extends along  the arms of the device. Preferably the first and
second portions include 35 connection portions for connection to the
portions of the  perimeter barrier. 2 2 DEC 2005 WO 03/017219
PCT/AU02/00962 - 5  The connection portions may comprise holes to which the
portions of the perimeter barrier are connected or tabs  which are folded
over to engage the portions of the  perimeter to join the portions of the
perimeter barrier to  5 the first and second members. Preferably the
attachment means comprise support lugs on  



the device. 10 Preferably the attachment means further includes ties for
securing the fibres so the fibres extend along the arms. Preferably the
arms have a transverse cross section which  is at least part curved in
shape so that the fibre can 15 locate in the curved profile of the arms.
The arms may include a reinforcing rib which extends along  at least part
of the length of the arms to strengthen the  arms. 20 In another
embodiment, the device has third and fourth  fibre supports which form a
straight-sided W configuration.  with three pivot connections formed
between adjacent arms  of the W configuration. 25 in the most preferred
embodiment of the invention, the  first fibre support and second fibre
support are coupled  for relative movement on pivot means so that should
the  perimeter barrier expand or contract due to changes in 30 temperature,
the first and second fibre supports move in a  substantially fixed manner
with respect to one another so  that there is substantially no change in
the configuration  of an optical fibre to be supported on the first and
second fibre supports. 35 Preferably the first and second fibre supports
comprise  arms which are arranged with respect to one another in a 2 2 DEC
2005 WO 03/017219 PCT/AU02/00962 - 6  predetermined orientation, each arm
having a coupling  means which includes pivot means so that upon an attempt
to breach the perimeter barrier, movement of the perimeter  barrier will
cause relative movement of the first and 5 second fibre supports with
respect to one another, but on  a change of temperature, expansion or
contraction of the  perimeter barrier causes fixed but no relative movement
of  the first fibre support with respect to the second fibre  



support so that an alarm signal is not generated due to 10 movement of the
perimeter barrier caused by expansion or  contraction of the perimeter
barrier due to temperature  change. Preferably the coupling means include
coupling flanges and  15 the pivot means comprises a single pivot pin
passing through both of the coupling flanges. Whilst in a preferred
embodiment, a single pivot means is  used to couple both flanges, the
coupling means may 20 include separate pivot pins for separately coupling
the  fibre supports for relative movement with respect to one  another. The
invention may also be said to reside in a device for  25 supporting an
optical fibre in a perimeter barrier,  including: a first support member
for connection to a  portion of the perimeter barrier; a second support
member for connection to another  30 part of the perimeter barrier; a first
fibre support coupled to the first  member; a second fibre support coupled
to the second  member; 35 pivotal mounting means for mounting the first and
second fibre supports for pivotal movement; and wherein upon an attempt to
breach the perimeter 'WO 03/017219 - 7  22 DEC 2005  PCT/AU02/00962
barrier, movement of a portion of the perimeter barrier  causes relative
movement between the first and second  fibre supports so as to change the
orientation of an  optical fibre supported on the first and second fibre 5
supports to thereby enable an alarm condition to be  generated, and upon
movement of the perimeter barrier by  way of contraction or expansion due
to temperature  fluctuation, causes a fixed movement of the first and
second fibre supports but no relative movement between the 



10 first and second fibre supports so as to not change the  configuration
of an optical fibre supported on the first  and second fibre supports so an
alarm condition is not  generated. 15 Preferably the first and second fibre
supports comprise  arms, and the arms are biased into a predetermined
orientation by biasing means. Preferably the pivotal mounting means is a
single pivot  20 pin on which the first and second fibre support members
are mounted. In this embodiment, the support device is locatable within  a
support post and the biasing means include a first 25 spring having a first
arm abutting a wall of the support  post and a second arm abutting the
first fibre support,  and a second spring having a first spring arm
abutting an  opposite wall of the post and a second spring arm abutting
the second fibre support. 30 Preferably the first and second fibre supports
include'  attachment means for securing the fibre to the supports.
Preferably the first and second support members each carry  35 a capstan
wheel for engaging the portion of the perimeter barrier, the capstan wheel
having a handle member for  enabling rotation of the capstan wheel so that
the WO 03/017219 - 8  2 2 DEC 2005 PCT/AU02/00962 perimeter barrier member
can be tensioned by winding onto  the capstan wheel. Preferably the first
and second support members each 5 comprise a pair of plates between which
the capstan wheel  is journaled for rotation. Preferably the plates include
locking means for locking  the capstan wheel in a rotated position to
maintain the  10 tension on the perimeter barrier. Preferably the locking
means comprises a pin located  through an opening in the support members
which engages  the handle member to prevent rotation of the capstan in 



15 the reverse direction due to tension of the perimeter  barrier on the
capstan wheel. L 20 Brief Description of the Drawings Preferred embodiments
of the invention will be described,  by way of example, with reference to
the accompanying  drawings in which: Figure 1 is a view of a device
embodying the 25 invention; Figure 2 is a view of a device according to a
second embodiment; Figure 3 is a cross-sectional view along the line
III-III of Figure 2; 30 Figure 4 is a view of the device of Figure 1 in
maximum biased condition; Figure 5 is a view of the device of Figure 1 in a
no bias condition; Figure 6 shows, schematically, a plurality of the  35
devices installed in a perimeter barrier and supporting an  optic fibre;
Figure 7 shows a third embodiment of the 2 2 DEC 2005 WO 03/017219
PCT/AU02/00962 - 9  invention; invention; Figure 8 shows a fourth
embodiment of the Figure 9 shows a perimeter barrier including 5 support
devices according to the preferred embodiment of  the invention; Figure 10
is a view of a support device according  to the preferred embodiment of the
invention; Figure 10A is a plan view of part of the 10 embodiment of Figure
10 along the line X-X of Figure 10;  Figure 11 shows the device of Figure
10 to  illustrate operation of the device and show the device in  a second
operating position; Figure 12 shows the device in a position caused  15 by
temperature fluctuation; and 



Figure 13 is a view of a still further embodiment  of the invention.
Description of the Preferred Embodiments 20 With reference to Figure 1, a
device 10 for supporting an  optical fibre in a perimeter barrier such as a
fence  formed from vertical posts and horizontal wires is shown.  The wires
are schematically shown by reference 12 in  Figure 1 and may comprise
barbed or non-barbed, single or  2S multi-stranded wire. The device 10 has
a first support member 14 and a second  support member 16. The first and
second support members  14 and 16 are intended to be connected to the wire
12 by 30 cutting the wire 12 and coupling one end 12' of the wire  12 to
the support member 14 and the other end 12'' of the  wire 12 to the support
member 16. If the fence has not  already been erected, two lengths of wire
can simply be  connected to each of the support members 14 and 16 so that
35 when the wires are supported to vertical posts, the device  10 is
suspended in the manner shown in Figure 1. 22 DEC 2005 WO 03/017219 - 10
PCT/AU02/00962 The support members 14 and 16 are generally identical and
include connection means for connecting the wire ends 12'  and 12'' to the
portions 14 and 16. The connections may  include holes 18 in which the ends
12' and 12'' can 5 locate. Alternatively, the portions 14 can include tabs
20 which can be folded over and crimped to the ends 12' so as to secure the
ends 12' and 12''  14 and 16. The support members 14  hole 22 so that a
spring 24 can be 10 portions 14 and 16. The spring 24 which can couple in
the holes 22.  25-and 26 could also be connected  14 and 16 by crimping the
tabs 20  the barbed wire ends 12' and 12''  15 support members 14 and 16.
to the support members  



and 16 have a second  suspended between the  has wire ends 25 and 26
Alternatively, the ends to the support members  in the same manner as  are
connected to the L  The support members 14 and 16 may also include lugs 41
for  guiding the optical fibre from the support portions 39 and  40 to the
arms 30 and 32. 20 A first curved arm 30 and a second curved arm 32 are
respectively connected to the first support member 14 and  second support
member 16. The arms 30 and 32 are  connected to support members 14 and 16
by pivot 25 connections 33 and 35 which may simply comprise pivot  pins,
rivets or the like. The opposite ends of the arms  30 and 32 are pivotally
connected together by a pivot  connection 34 which, again, may comprise a
pivot pin,  rivet or the like. 30 In the orientation shown in Figure 1, the
curved arms 30  and 32 form a generally shallow curved W configuration. The
device of Figure 1 is installed in the wires 12 so  35 that the spring 24
is partly tensioned but not fully tensioned so that the arms 30 and 32 are
pulled into the  orientation shown in Figure 1 which forms an intermediate
WO 03/017219 - 11  2 2 DEC 2005 PCT/AU02/00962 orientation between an
orientation the arms will take up  if the spring 24 is fully stretched or
the spring 24 is  effectively released and applies no bias at all to the
arms 30 and 32. 5 Figure 2 is a view of a second embodiment of the
invention  in which like reference numerals indicate like parts to  



those previous described. In this embodiment chevron-like  projections 38
are punched out of the support members 14 10 and 16 so as to provide
apertures and tabs which can be  used to connect the ends 14 and 16 to the
ends 12' and  12-' ' of the wire 12 described with reference to Figure 1.
Similarly, a plurality of individual discreet tabs 39 can  also be provided
for securing the ends 12' of the wire 12 15 and also the arms 25 and 26 of
the spring 24 to the  support members 14 and 16. In this embodiment, the
arms 30 and 32 can be provided  with a rib 40 to strengthen the arms and
the arms may also 20 have a curved cross-section as shown in Figure 3 in
which  optical fibre 100 can be accommodated. The optical fibre  100 can be
connected to the arms 30 and 32 so as to run  along the arms 30 and 32 by a
metal or plastic tie 101. 25 The support members 14 and 16 and the arms 30
and 32 can  be pressed from metal and the tabs 20, 39 and 41 formed in  the
pressing and then folded into the orientation and  then, in the case of the
tabs 20 and 39, folded and  crimped to support the arms 25, 26 of the
spring 24 or the 30 ends 12' and 12'' of the wire 12. The tabs 41 can be
folded into an orientation in which they will act as a  support for the
optical fibre 100. The optical fibre 100 may be a single fibre, but more 35
preferably may be in the form of a cable containing plural  fibres. WO
03/017219 - 12  2 2 DEC 2005 PCT/AU02/00962 With reference to Figures 4 and
5, if an attempt is made  to breach the perimeter barrier by pushing apart
wire 12  and an adjacent wire which is arranged above or below the  wire
12, the pushing apart of the wires 12 will result in 5 a force being
supplied in the direction of, for example,  arrow A in Figure 4 which will
tend to pull, for example,  the support 16 in the direction of arrow A. The
pulling  of the support in the direction of arrow A will stretch  the
spring 24 and increase the amount of bias which is 



10 applied to the arms 30 and 32 so that the arms 30 and 32  are pulled
into the orientation shown in Figure 4. In  this orientation, it will be
seen that the radius of the  curved portion 50 of the arms 30 and 32
adjacent the pivot  34 is decreased from the radius shown in Figure 1. The
15 radius shown in Figure 1 may preferably be set at a radius  of, for
example, 40mm and the radius in Figure 4, at  maximum stretch of the spring
24, being reduced to about  15mm. The change in radius and therefore the
change in  the shape of the fibre at the position of the curved 20 portion
50 is therefore controlled and consistently  reproduced on an attempt to
breach the barrier by a person  pushing apart adjacent wires 12 and trying
pass between  the adjacent wires 12. 25 If an attempted breach is made by
cutting one of the wires  12, the cut wire 12 will release the tension
applied to  the spring 24 so the spring 24 returns to a completely
unstretched position thereby pulling the support member 16  towards the
support member 14 in the direction of arrow B 30 in Figure 5 until the
spring 24 is completely relaxed.  The relaxing of the spring 24 and the
pulling of the  support member 16 towards the support member 14 will cause
the arms 30 and 32 to pivot into the position shown in  Figure 5 so that
the radius R is effectively flattened out 35 and becomes infinite (ie. the
portion 50 effectively forms  a straight line) thereby also changing the
shape of the  fibre in the vicinity of the portion 50 in a known and WO
03/017219 - 13  controlled manner. 2 2 DEC 2005  PCT/AU02/00962
Furthermore, because of the pivotal connection of the arms  30 and 32 to
the members 14 and 16 by the pivot 5 connections 33 and 34 and the pivoting
of the arms 30 and  32 together by the pivot 34, any movement of the wire
12  in the direction of arrows A and B previously described,  will tend to
be amplified by the orientation of the arms  and the leverage of the arms.
Thus, only a small movement 



10 of the wire 12 will cause a significant change in shape of  the portion
50 from the intermediate orientation shown in  Figure 1 towards to the
maximum bias orientation shown in  Figure 4 or between the orientation
shown in Figure 1 and  the zero bias orientation shown in Figure S. Thus,
only a 15 small movement will cause a significant change in shape  which
provides the controlled change in shape of the fibre  and therefore the
easily detectable signal to indicate an  alarm condition. This
amplification of the movement of  the wire 12 upon an intrusion is
important because the 20 intrusion may take place at some considerable
distance  from the location where the devices 10 are actually  installed in
the fence. Thus, particularly if the wires  are pulled apart, the amount of
movement of one of the  support members 14 and 16 relative the other and
the 25 amount of stretching of the spring can be quite slight.  The
amplification of that movement by the lever  arrangement of the arms will
ensure a significant change  in the curvature of the fibre supported on the
arms and  therefore an easily detected parameter change of the light 30
propagating through the fibre. Figure 6 shows an installation of the
present invention in  a fence 150 which includes vertical posts 151 and the
horizontally disposed wires 12. As can be seen in Figure 35 6, a device 10
can be connected in each of the wires 12  adjacent one of the posts 151 for
example and the optical  fibre can extend along the arms 30 and 32 of each
of the WO 03/017219 - 14  2 2 DEC 2005 PCT/AU02/00962 devices and then
extend from one wire 12 to the next  adjacent wire 12 and then again extend
along the arms 30  and 32 of the device 10 connected in that wire 12 and so
on, so that all the wires 12 are connected by a common 5 fibre. The fibre
can then travel underground as shown by  dotted line 160 or along one of
the wires 12 to another  location where another set of the devices 10 are
installed  in each of the wires 12 as generally indicated by 170 in  



Figure 6. The fibre can then extend along the arms of 10 each of those
devices 10 in series and then continue to  another location where a further
set of devices 10 are  installed and so on until the entire fence 150 is
covered  by the fibre. Because the fibre does not have to extend  along
each of the fibres 12, the amount of optical fibre 15 used in the system is
considerably less, thereby greatly  reducing the cost of installing the
secure perimeter  barrier. As described above, because the fibre is
supported on the arms 30 and 32 of the devices 10 and the  arms 30 and 32
are moved in a controlled manner upon 20 either a severing of the wires 12
or a pulling of adjacent wires 12, the shape of the fibre is changed in a
controlled and reproducible manner so that change in the  parameter of
light travelling through-the fibre can be  easily detected to cause an
alarm condition to be 25 generated. Figure 7 shows a further embodiment of
the invention in  which the arms 30 and 32 cross over one another at their
ends and are joined by pivot 34. Like reference numerals 30 in Figure 7
indicate like parts of those described with  reference to Figure 1. Figure
8 shows a further embodiment of the invention in  which the device 10 is in
the form of a straight-sided W 35 configuration having a first arm 101, a
second arm 102, a  third arm 103 and a fourth arm 104. The arms 101 and 102
are joined by a pivot connection 105. The arms 102 and 2 2 DEC 2005 WO
03/017219 PCT/AU02/00962 - 15  103 are joined by a pivot connection 106,
and the arms 103  and 104 are joined by a pivot connection 107. The arm
101.  is pivotally connected to support member 14 by a pivot  connection
109 and the arm 104 is connected to the support 5 member 16 by pivot
connection 110. Springs 124 and 125 extend between the arms 101 and 102
and 103 and 104 respectively and provide bias in exactly  the same manner
as previously described. 



10 This embodiment has the advantage that the arms are formed  from
straight sections of metal rather than curved  sections of metal.
Furthermore, there will be five curved  portions of the fibre supported by
the arms at the pivot 15 connections 109, 105, 106, 107 and 110, thereby
increasing  the number of changes in curvature of the fibre should the
wire 12 be pulled or severed, notwithstanding the fact  that the radius of
curvature at each of those locations is  likely to be smaller in the
intermediate position shown in 20 Figure 10 than in the other embodiments.
in still a further embodiment, rather than locate the  springs 124 and 125
as shown in Figure 8, a single spring  could be interposed between the arms
102 and 103. 25 Furtherstill, further multiples of the W configuration
shown in Figure 8 could also be -used to increase the  number of arms and
therefore the number of curved sections  of the fibre which is supported by
the device. 30 Figures 9 to 12 show a second and preferred embodiment of
the invention which has some additional advantages over  the embodiment
previously described. In particular, the  embodiment of Figures 9 to 12 is
not susceptible to 35 changes in temperature which may cause an extension
or  contraction of the wires 12 which form the perimeter  barrier. This
eliminates the possibility of the 2 2 DEC 2005 WO 03/017219 PCT/AU02/00962
- 16  sensitivity of the detector (not shown) being adversely  effected by
fluctuations in temperature which could happen  if the arms 30 and 32
described with reference to the  previous embodiment should move because of
stretching or 5 contraction of the wires 12 in the previous embodiment.
With reference to Figure 9, a perimeter barrier is shown  in which like
reference numerals indicate like parts to  those previously described. As
can be seen, the perimeter 



10 barriers made up of posts 151 and wires 12. In this  embodiment, the
support device 10 is contained wholly  within some of the posts 151. In
this embodiment, each of  the devices 10 receives a wire 12a and a wire 12b
which  are not in alignment with one another, as can be seen from 15 Figure
9. It should be noted that the wire labelled 12c  is also connected to the
devices '10. The devices 10 are  located within the posts and covered by a
cover so that it  appears that the top wire 12a in Figure 9 and the wire
12c  merely appear to be an extension of one another. 20 Similarly, the
second wire 12a and the top wire 12b also  appear to be an extension of one
another, as are the other  generally horizontally aligned wires on either
side of the  post 151 which includes the devices 10. The fact that  each of
the devices 10 is connected to a wire 12a and a 25 wire 12b which are not
in alignment with one another  assists in disguising the operation of the
devices 10 and  the nature of movement of the wires which will trigger the
devices 10 to produce an alarm condition. 30 One of the devices 10 is shown
in Figure 10 and comprises  a support member 200 which receives the wire 12
(for  example the wire 12a shown in Figure 9). The post 151 is  preferably
of square cross-section and includes a base  portion formed of side walls
151a and bottom wall 151b. A 35 cover (not shown) can cover the open side
of the post so  as to conceal the devices 10 within the post. A second
support member 201 is also provided which is connected to 2 2 DEC 2005 WO
03/017219 PCT/AU02/00962 - 17  a wire 12 (such as the wire 12b described
with reference  to Figure 9). The wires 12 can pass into the post through
holes (not shown) in the side walls 151a so as to join  with the support
members 200 and 201. 5 The support members 200 and 201 are identical except
for  the fact that they extend in opposite directions (ie. if  placed
together would be a mirror image of one another)  and therefore only the
support member 201 will be 



described. The support member 201 carries a capstan wheel  10 202 to which
the wire 12b is engaged. As shown in Figure  10A, the support member 201 is
bifurcated and formed of a  pair of plates 201a which journal an axel 201b
on which  the capstan wheel 202 is mounted for rotation with the  axel
201b. The capstan 202 (and the axel 201b) have a 15 hole 201c which can be
used to engage the end of a wire 12  so that the wire can easily be wotnd
onto the capstan  wheel 202. The axel 201b has a crank or winding handles
203 connected to it so as to enable the axel 201b and  capstan 202 to be
rotated to wind the wire 12 onto the 20 capstan 202 to tension the wire 12.
The capstan 202 can be rotated by engaging the handles 203  by a suitable
tool (not shown), When the wire 12b has  been fully tensioned, a pin (not
shown) is located through 25 one of the holes 205 in the supported member
201 so as to  provide an abutment for the handle 203 and prevent the
capstan wheel 202 from rotating in the reverse direction  due to the
tension applied by the wire 12. Thus, the  capstan 202 is held in place by
the pin located in one of 30 the holes 205 and the wire 12b in a tensioned
condition.  The support member 200 is connected to an arm 207 and the
support member 201 is connected to an arm 208. The arms  207 and 208 are
connected to the support members 200 and 35 201 in the same manner and, as
shown in Figure 10A, the  arm 208 is sandwiched between end parts 204 of
the members  201a and coupled to those parts by a pin 204a. 2 2 DEC 2005 WO
03/017219 PCT/AU02/00962 - 18  In the intermediate position shown in Figure
10, the arms  207 and 208 are generally parallel with respect to one
another. A first spring 210 provides bias to the arm 207 5 and a second
spring 211 provides bias to the arm 208. The  springs 210 and 211 are fixed
onto bottom wall 151b of the  post 151 and have an arm 213 which engages
the respective  side wall 151a and an arm 214 and an arm 215 respectively
which abut the arms 207 and 208 to thereby bias the arms 



10 207 and 208 into the position shown in Figure 10 against  the tension
applied to the support members 200 and 201,  and therefore the arms 207 and
208, by the wires 12a and  12b. 15 Each of the arms 207 and 208 include a
coupling flange 220  and 221 respectively for couplindj the arms 207 and
208 for  movement with respect to one another. In the embodiments  shown in
Figure 10, the flanges 221 and 220 overlap one  another and a single pivot
pin 225 passes through both 20 flanges 221 and 220 and couples to bottom
wall 151b of the  post 151. Both of the arms 207 and 208 are therefore able
to pivot on the pivot pin 225. The arms 207 and 208 have connectors 230
which may be in  25 the form of lugs, pins or the like for receiving an
optical fibre 250 and holding the fibre 250 onto the arms  207 and 208. In
the embodiments shown, the fibre 250  enters from the top and then is
formed into a figure-8  configuration and leaves the device at the bottom,
as 30 marked by reference numeral 250'. If an attempt is made to breach the
barrier by, for  example, pulling apart the wire 12a shown in Figure 10 and
the wire below that wire (which is not shown in Figure 35 10), the pulling
apart of the wires will cause the wire  12a to be pulled in the direction
of arrow M in Figure 10.  This in turn will cause the support member 200
and the arm WO 03/017219 - 19  22 DEC 2005 PCT/AU02/00962 207 to pivot in
the direction of arrow F about the pivot  pin 225, thereby pulling the arm
207 into an inclined  position with respect to the arm 208. The effect of
this  will be to cause the portion of the fibre marked 25Oa in 5 Figure 10
to form a much smaller radius of curvature in a  controlled manner to
thereby generate the alarm signal in  the manner described with reference
to the previous  embodiment. Similarly, the portion of the fibre marked
250b is caused to take up a curved configuration having a 10 much larger
radius of curvature because of the pivoting of  



the arm 207, thereby also causing the change in the  configuration of the
portion 250b in a controlled and  reproducible manner so that the change in
the parameter of  light travelling through the fibre can be easily detected
15 to cause an alarm condition to be generated.  L  When the wire 12a is
pulled in the direction of arrow M,  the pivoting of the arm 207 is against
the bias of the arm  214 of the spring 210. Obviously, when the wire 12a is
20 returned to its normal position, the spring 210 will bias  the arm 207
back to the position shown in Figure 10. Similarly, should the wire 12b be
moved in the same  fashion, the arm 208 will move in the same way against
the 25 bias of the spring 215 and then be returned when the wire  12b
returns to its normal position. Figure 11 shows a view of the arm 207 in
dotted lines  being moved to an extreme position should the wire 12a be 30
cut so that the tension supplied by the wire 12a is  released. If this
occurs, the arm 214 of the spring 210  biases the arm 207 in the direction
of arrow G in Figure  11 into the position shown in dotted lines, because
the  tension supplied by the wire 12a holding the spring 210 in 35 a
"compressed" condition has been released, thereby  allowing the spring 210
to push the arm 207 into the  position shown by dotted lines and marked
with the prime WO 03/017219 - 20  reference numerals in Figure 11. The
fibre 250 shown in  dotted lines in Figure 11 and the change in shape or
radius of curvature of the portions 250a and 250b is  clearly evident in
the situation where the wire 12a is 5 severed, as illustrated by the
position in dotted lines in  Figure 11. Similarly, if the wire 12b is
severed, the arm 208 will be  biased into an inclined position with respect
to the arm 10 207 by the spring 210 to cause a similar effect to that
described above. Thus, movement of the wires 12a or 12b to separate the
wires to enable a person to breach the barrier or severing 



15 of the wires will cause the arms 207 and 208 to move  relative to one
another to thereby cause the change in the  configuration of the fibre 250
as supported on the arms  207 and 208 to enable the alarm condition to be
generated.  Since the adjacent wires 12a and 12b to which the support 20
members 200 and 201 are connected are not in alignment  with one another or
the same wire, any separation of two  adjacent wires to enable a person to
breach the fence on  either side of the device 200 will cause some relative
movement between the arms 207 and 208 to thereby enable 25 the alarm
condition to be generated. Furthermore, because of the manner in which the
wires 12 are connected to each of the devices 10, breach the perimeter will
cause at least 30 devices 10 to be triggered to provide For example, if an
attempt an any attempt two of 2 2 DEC 2005 PCT/AU02/00962 the to alarm
condition. is made to pull apart the top two wires 12a in Figure 9, then
in Figure 9 will be triggered. the two devices 10 drawn  If one of the
wires 12a is cut, then one of the devices 10 shown in Figure 9 will be  35
triggered, as will be another of devices (not shown) at the other end of
the cut wire 12a. 2 2 DEC 2005 WO 03/0J7219 PCT/AU02/00962 - 21  The
arrangement shown in Figures 9 to 12 has the advantage  that stretching or
contraction of the wires 12 due to  



fluctuations in temperature will not cause an alarm  condition to be
generated. The reason for this will be 5 described by reference to Figure
12. Should the wires expand due to a an increase in  temperature so that
the wire 12a is effectively pulled in  the direction of arrow E and the
wire 12b pulled in the 10 direction of arrow H shown in Figure 12, the
amount of  expansion of the wires 12a and 12b will be the same  because the
wires are made from the same material and are  approximately the same
length, etc. The expansion of the  wire 12a will therefore allow spring 211
to rotate the 15 support member 200 and an arm 207 in the direction of
arrow K around pivot pin 225 a certain amount and spring  210 will rotate
the arm 208 and support member 201 about  the pivot pin in the direction of
arrow L in Figure 12 by  the same amount. This movement will simply rotate
the 20 entire assembly around the pivot pin 225 as is shown in  Figure 12.
Thus, there is no relative movement between  the arms 207 and 208 and
therefore the configuration of  the fibre 250 as supported by the arms 207
and 208 does  not change. Thus, no alarm signal is generated. 25 Similarly,
if the wires contract due to a drop in  temperature, the assembly shown in
Figure 12 will simply  rotate as a unit about pivot pin 225 in the opposite
direction and therefore the configuration of the fibre 250  will also not
change. Thus, once again, no alarm signal 30 will be generated. The
rotation in the opposite direction  in the case of contraction of the wires
12 is caused by  the wires 12 pulling the support members 200 and 201 in a
direction opposite arrow E and H in Figure 12 and  therefore rotating the
arms 207 and 208 about the pivot 35 pin 225 against the bias of the springs
210 and 211. The embodiment of Figures 9 to 12 therefore has the WO
03/017219 - 22  22 DEC 2U05, PCT/AU02/00962 advantage of generating alarm
signals when an attempt is  made to breach the barrier, but not being
subject to the  



generation of alarm signals in the case that the wires 12  which form the
barrier expand or contract due to changes  5 in temperature. Figure 13 is a
view of a still further embodiment of the  invention which operates in the
same manner as Figures 9  to 12. 10 As shown in Figure 13, in this
embodiment like reference  numerals indicate like parts to those described
with  reference to Figures 9 to 12. Also, for ease of  illustration, the
fibre 250 is not shown. 15 In this embodiment, the support members 200 and
201 are  formed by integral ends of the arms 207 and 208 which are
provided with prongs 304, 305 and 306. As is shown, the  wires 12a and 12b
extend under the prongs 304 and 306 and 20 over the prong 305 so as to
connect the wires 12a and 12b  to the respective connection portions 200
and 201, and  therefore to the respective arms 207 and 208. The wire  12a
can be connected to the prongs 304, 305 and 306 after  the wire 12a is
located in position, as described above, 25 by crimping the prongs 304,
305.and 306 so that they  securely attach to the wire 12a. The prongs of
the member  201 are connected to the wire 12b in the same manner. The  wire
12a continues passed the prongs and extends about a  guide pulley 301 which
is connected to a fixed bracket 320 30 which is fixed in post 151. The free
end of the wire 12a  is connected to one end of spring 302. The other end
303  of the spring 302 is fixed to the post 151. The wire 12b  connects to
spring 310 in exactly the same manner. 35 if an attempt is made to pull two
adjacent wires apart,  such as shown by arrow D in Figure 13, the arm 207
will be  pulled in the direction of arrow E relative to the arm 208 2 2 DEC
2005 WO 03/017219 - 23  PCT/AU02/00962 which will cause the fibre fixed to
the arms 207 and 208  to move so that the alarm is generated. If the wire
12a  



is cut, the tension in the spring 302 will pull on the end  of the wire
12a, causing the arm 207 to pivot in a 5 direction opposite arrow E which,
again, will change the  configuration of the fibre supported on the arms
207 and  208 to cause the alarm to be generated. However, as in the
previous embodiment, if the wires 12a  10 and 12b expand or contract due to
changes in temperature, 15 the arms 207 and 208 pivot on the pivot 225 in
the same  direction without the arms 207 and 208. moving relative to  one
another. Thus, the fibre fixed to the arms 207 and  208 is not disturbed,
and therefore no alarm is generated.  Although, in the embodiment of
Feigure 13, springs which are stretched or in tension are used, the springs
could be  compression strings which are compressed to locate the  arms 207
and 208 into a predetermined orientation with 20 respect to one another.
Also, other forms of attachments of wires 12a to the arms  207 and 208 are
possible. 25 The detection and light propagation, techniques for
propagating light through the fibre 100 and for detecting  a change in
parameter may be according to our co-pending  International Patent
Application No. PCT/AU99/01028, the  contents of which are incorporated
into this specification  30 by this reference. WO 03/017219 - 24  2 2 DEC
2005 PCT/AU02/00962 Claims 1.A device for supporting an optical fibre in a
perimeter barrier, including: a first support member for connection to a
5portion of the perimeter barrier; a second support member for connection
to another portion of the perimeter barrier; 10member;a first fibre support
coupled to the first a second fibre support coupled to the second member;
coupling means for coupling the first fibre 



support and the second fibre support for relative movement 15with respect
to one another; and biasing means for biasing the first and second fibre
supports into an intermediate orientation between a maximum biased
orientation provided by a maximum bias of the biasing means and a zero bias
orientation if no bias is provided by the biasing means. 202. The device of
claim 1 wherein the fibre supports comprise support arms. 3. The device of
claim 1 wherein the coupling means is a pivot means. 4. The device of claim
2 wherein the biasing means 25comprises a spring which has one end
connected to the first member and the other end connected to the second
member. 5. The device of claim 2 wherein the arms are curved arms, each arm
having a first end pivotally connected to a 30respective one of the first
and second support members, and a second end pivotally coupled together by
the pivot means. 6. The device of claim 1 wherein the device includes
35attachment means for attaching the optical fibre to the device so that
the optical fibre is supported on the device and extends along the arms of
the device. 7. The device of claim 1 wherein the first and 22 DEC 2005 WO
03/017219 PCT/AU02/00962 - 25  second portions include connection portions
for connection  to the portions of the perimeter barrier. 8. The device of
claim 5 wherein the connection  portions comprise holes to which the
portions of the 5 perimeter barrier are connected or tabs which are folded
over to engage the portions of the perimeter to join the  portions of the
perimeter barrier to the first and second  members. 9. The device of claim
4 wherein the attachment  10 means comprise support lugs on the device. 



10. The device of claim 9 wherein the attachment  means further includes
ties for securing the fibres so the  fibres extend along the arms. 11. The
device of claim 2 wherein the arms have a  15 transverse cross section
which is at least part curved in  shape so that the fibre can locate in the
curved profile  of the arms. 12. The device of claim 1 wherein the device
has  third and fourth fibre supports which form a straight 20 sided W
configuration with three pivot connections formed  between adjacent arms of
the W configuration. 13. The device of claim 1 wherein the first fibre
support and second fibre support are coupled for relative  movement on
pivot means so that should the perimeter 25 barrier expand or contract due
to changes in temperature,  the first and second fibre supports move in a
substantially fixed manner with respect to one another so  that there is
substantially no change in the configuration  of an optical fibre to be
supported on the first and 30 second fibre supports. 14. The device of
claim 13 wherein the first and  second fibre supports comprise arms which
are arranged  with respect to one another in a predetermined  orientation,
each arm having a coupling means which 35 includes pivot means so that upon
an attempt to breach the  perimeter barrier, movement of the perimeter
barrier will  cause relative movement of the first and second fibre WO
03/017219 - 26  2'2 DEC 2a PCT/AU02/00962 supports with respect to one
another, but on a change of  temperature, expansion or contraction of the
perimeter  barrier causes fixed but no relative movement of the first
fibre support with respect to the second fibre support so 5 that an alarm
signal is not generated due to movement of  the perimeter barrier caused by
expansion or contraction  of the perimeter barrier due to temperature
change. 15. The device of claim 14 wherein the coupling means  



include coupling flanges and the pivot means comprises a 10 single pivot
pin passing through both of the coupling  flanges. 16'. A device for
supporting an optical fibre in a  perimeter barrier, including: a first
support member for connection to a  15 portion of the perimeter barrier; a
second support membef for connection to another  part of the perimeter
barrier; a first fibre support coupled to the first member; 20 a second
fibre support coupled to the second member; pivotal mounting means for
mounting the first and  second fibre supports for pivotal movement; and
wherein upon an attempt to breach the perimeter  25 barrier, movement of a
portion of the perimeter barrier  causes relative movement between the
first and second  fibre supports so as to change the orientation of an
optical fibre supported on the first and second fibre  supports to thereby
enable an alarm condition to be 30 generated, and upon movement of the
perimeter barrier by  way of contraction or expansion due to temperature
fluctuation, causes a fixed movement of the first and  second fibre
supports but no relative movement between the  first and second fibre
supports so as to not change the 35 configuration of an optical fibre
supported on the first  and second fibre supports so an alarm condition is
not  generated. 2 2 DEC 2005 WO 03/017219 PCT/AU02/00962 - 27  17. The
device of claim 16 wherein the first and  second fibre supports comprise
arms, and the arms are  biased into a predetermined orientation by biasing
means.  18. The device of claim 16 wherein the pivotal 5 mounting means is
a single pivot pin on which the first  and second fibre support members are
mounted. 



19. The device of claim 16 wherein the support device  is locatable within
a support post and the biasing means  include a first spring having a first
arm abutting a wall 10 of the support post and a second an abutting the
first  fibre support, and a second spring having a first spring  arm
abutting an opposite wall of the post and a second  spring arm abutting the
second fibre support. 20. The device of claim 16 wherein the first and  15
second fibre supports include attachment means for  securing the fibre to
the supports. 21. The device of claim 16 wherein the first and  second
support members each carry a capstan wheel for  engaging the portion of the
perimeter barrier, the capstan 20 wheel having a handle member for enabling
rotation of the  capstan wheel so that the perimeter barrier member can be
tensioned by winding onto the capstan wheel. 22. The device of claim 21
wherein the first and  second support members each comprise a pair of
plates 25 between which the capstan wheel is journaled for rotation.  23.
The device of claim 22 wherein the plates include  locking means for
locking the capstan wheel in a rotated  position to maintain the tension on
the perimeter barrier.  24. The device of claim 23 wherein the locking
means 30 comprises a pin located through an opening in the support  members
which engages the handle member to prevent  rotation of the capstan in the
reverse direction due to  tension of the perimeter barrier on the capstan
wheel. 25. The device of claim 16 further including biasing  35 means for
biasing the first and second fibre supports into  a predetermined
orientation. 26. The device of claim 25 wherein the biasing means 2 2 DEC
2005 - 28  comprises a first spring having one end connected to the  first
support member and a second spring having one end  connected to the second
support member, the first spring  having a second end which is fixed and
the second spring  5 having a second end which is fixed. 27. The device
according to claim 26 wherein the  



first and second fibre supports comprise a first arm and a  second arm
respectively, the first support member being  formed by an end portion of
the first arm, and the second 10 support member being formed by an end
portion of the  second arm, the portion of the perimeter barrier being
connected to the end portion of the first arm and  extending about a first
guide member and connected to said  one end of the first spring so as to
connect the said one 15 end of the first spring to the first support
member, the  another part of the perimeter barrier being connected to  the
end portion of the second arm' and extending about a  second guide member
and being connected to the said one  end of the second spring to thereby
connect the second  20 spring to the second support member. . 2B.(amended)
A device for supporting a sensing element  in a perimeter barrier,
including: a first support member for connection to a  portion of the
perimeter barrier; 25 a second support member for connection to another
portion of the perimeter barrier; a first support coupled to the first
member;  a second support coupled to the second member;  the first and
second supports being for 30 supporting the sensing element; coupling means
for coupling the first support and  the second support for relative
movement with respect to  one another; biasing means for biasing the first
and second  35 supports into an intermediate orientation between a  maximum
biased orientation provided by a maximum bias of  the biasing means and a
zero bias orientation if no bias AMENDED SHEET  IPEA/AU 2 2 DEC 2005 - 29
is provided by the biasing means; and wherein upon an attempt to breach the
perimeter  barrier, the first support is moved relative to the second
support to thereby actuate the sensing element which is 



5 supported by the first and second supports to enable an  alarm condition
to be generated. 29. A device for supporting a sensing element according to
claim 28 wherein the sensing element  comprises at least one optical fibre
and whereupon 10 relative movement of the first and second supports changes
the orientation of the fibre to thereby change the  property of light
propagating through the fibre to enable  the alarm condition to be
generated. 30. (amended) A device for supporting a sensing element  15 in a
perimeter barrier, including: a first support member for connection to a
portion of the perimeter barrierp a second support member for connection to
another  part of the perimeter barrier; 20 a first support coupled to the
first member;  a second support coupled to the second member;  pivotal
mounting means for mounting the first and second supports for pivotal
movement; and wherein upon an attempt to breach the perimeter  25 barrier,
movement of a portion of the perimeter barrier  causes relative movement
between the first and second  supports to actuate the sensing element
supported on the  first and second supports to thereby enable an alarm
condition to be generated, and upon movement of the 30 perimeter barrier by
way of contraction or expansion due  to temperature fluctuation, causes a
fixed movement of the  first and second.:supports but no relative movement
between  the first and second supports so as to not actuate the  sensing
element supported on the first and second fibre 35 supports so an alarm
condition is not generated. 31. The device according to claim 29 wherein
the  sensing element comprises at least one optical fibre. AMENDED SHEET
[PEAV,I l 


