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of the Invention This invention relates to an optic fibre supgcz'th]&dlf\g’ﬁg 5
for use ingpeslpeLgr barriers for supporting an optic fibre wh t L0 ed
to generate an alarmif an attenpt is mnade to breach the FaTrawr/00962

Background Art 10 Perimeters such as fences are known which use optic
fibres to generate an alarmif an attenpt i1s-made to breach the fence,
either by separating adjacent wires so a person can pass through the

adj acent wires, or by cutting tdﬂ@r!@FﬁﬁBRé.Ssﬁ%&[@f ﬁé}@fgﬁtional ar r angenent
an optical fibre runs parallel™w ' i ch are suspended
between the vertical posts. If the wires are spread apart, the optical
fibres are novEdebfit bft hbewneenaddnt he novenent of the optical fibre
causes a chan } : 2 flight trangsmtted through the fibre
which is det eg?lécijg E’}"%HE%%C ‘Srga%ﬁ‘& \'K,g’i 8t ERGLEsEahrgl spRPPEthEeydrer at ed.
The major & safVantageinfpenineterhbaguéers £bat sappsgashgeaﬂbbgtéﬁoum of
optical fibre £spteaihi d 0 high_expense of such tibre, the
cost of a securiqtl] 25 pﬁgi%tgggga}:h 8%131%?:&&: igntgg@’?‘sl%ﬁﬁ} AbgRUDt is
particular if ™% % varPrerchsthe Bagniereant | ength. To overcone the cost

probl ens associated with running an optical fibre along each of the fence
wires, a systeé’gcgas 30 Eeen devel oped where the wires which nake up the
fence arehoperméw j IEd b)éﬂ: springﬁgj in the vicin}ty of the I
spring, ahloptBeraimdtidurse dwch dPeteRELoSSrd | s Lbhre c nerely
be | ooped frorgcfrbe?rp%ég;e forizontal-wires to ?ﬁ%_ %?Hﬁ?%o%%%vf%r?ﬁ
extend al ong all "o T hottohtHF IR raktennt b gradapto ikrencle tioe
breach the f &9y sidgmmatinEemerat 10s, ad e iy GfERd s @oty?%ﬁlﬁ%l I

further stret B raﬁﬁ/ ling on the . 2 2 DEC 200 219
PCT/ AU02/ 0096%;&_'4526: g il a‘-péﬂt wrres, or by cutting the wires.

hal

15 In one comventiomal arrangement an optical fibre runs
parallel with each of the wires ,which are suspendead
between the vertical posts. If the wires are spread
apart, the optical fibres are moved with the wires and the
movemgnt of the optical fibre causes a change in parameter

20 of 1ighE.transmitte& through the fibre which is detected
by a detector and which causes an alarm to be generated.
The major disadvantage of thig 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 hag

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



| oop of optical fibre to change its shape and therefore change the

paraneter .of a |ight signal propagating along the fibre. If thg EE‘%;@
cut, the spri nlg] tension is released, causing a change in shape of 5
fibre whi'tHo3ar7a ooped in the vicinity of the spring. HoreENevo2/H2S
system whil st considerably reducing the anount of optical fibre which is
required, has a problem that the | oopinggof the fibre is not controlled

and the 10 anount of noverrent of the wire, depending on where the
fibre onl smal | anmount in

i ntrusion takg I pt.i_cal
the vicinity o? #h‘gﬁ '{oge KSR tHET e %Oﬁ?O‘FIP%YP ment of
the fibre in qh@%dﬂi@man%m:@qﬁ tay Iofghthes spra hopromkest tef edidpn of an

actual 15 i ndygdisdgR-d1or I t [ e.;the nature of the
noti on whi ch produces thg:ﬂc Hééngf’éi%en l;sar{dr{r{etgcﬁ{l R HE Dt TR it e in the

above syst efe}e@sfigin|IGpu iammathanast itheshdne,of aﬂlh@rfiltm whizh is .
transl at opy nysHENtin \Whid & iSRS ty %{Flt@{@@bmgenem may al so be

i nvol ved, the majority of the novenent of the bre is in the formof a
vibration whi ch extends al ong the wire when the wire is noved. 25 Summary

of the Invenuicaﬂav'léhe le@ﬁtsy@fte&d)emfﬁwtcdﬂﬁ&ﬁﬁﬁé?ﬂy Srddu YV ige a device
whi ch overcones_t ‘Ig:h I nvention, in a first aspect, nay be said

to reside in-— S0y (? & (G o REred b has é’rﬁ@&%t er
barrier, incladitnghea 1h0|p&tngsmfp(m:te el fsrer storndiﬂmtﬁﬁ:tﬁdlrléd) ahd R@L! i on of

Lhe per | 151 CTubfild Sl a BRGART SRR LTRIDG Lo Connect on {9, anot her

85 portion of the perineter barrier rst
first menber inrraspon z%ssvxgla@/eolmpgm@ﬁ/ A2 /RAGEAL fHAbmewhay, a

-small amount in the vicinity of the loop. This, togetherxr

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.

+

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

alsco 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 gaid to reside in
30 a device for supportlng an optical fibre in a perlmeter
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 Ffirst

member;



a second fibre support coupled to the second coupling neans for cdupling

the first fibre support and the second fibre support for rél t Ef¢ Zﬁggement
5 with respect to one another; and biasing neans for biasing and'

second fWOY®EM4tahorts into an internediate orientation bg&ﬁg@ﬁy&wﬁpBX|num
bi ased orientation provided by a nmaxi rum bias of the biasing neans and a
zero bias orientation if no bias 10 is prgvided by the biasing neans.

Thus, according to the invention, the device can be coupled into a fence

by connecting the first a nmenbers to parts of the fence, such as
in a horizontal 15 wire of ?%&4)3%? ¢ SERBRMT lee ti tde seceomsi oned,

the biasing MEEMDT ases the fibre supports |nto the internediate

position. An optical filygf,eas port ed the fibre supports and run
al ong the supports so as_to % rﬁéjglegl?l%e%o 5t i°C; §£1Fntf&r§tplféé§?erm ned

ori entation. SO0RHCTN aa’%‘%éiﬁﬁ ﬁiasiqmidélﬁnfd)rm@bxtﬂﬂefd&a&reuartlbﬁé 1?
pul |

apart adj aEentwiwh eesfedthed Qﬁﬁeeantcﬁ;%eﬁrep%h%t ion of the wres wll
on one of the support nbers to stretch” the spring and therefore increase

the anount of bias suppliEedPPo™eREsSt FBrebdagpout theoftanseahlessypparts to

25 nove rel at ifdbrieo supcaney Heltot anclaﬁlﬂg,%nfeﬁga@rl ?’95%5"=§958f B?Qe supports

and therefore 39:%\9% he oerd ent.ation,and shape o
transl atory novement of the TOrB‘reé‘tatFrBPeP‘s“S"tlﬁ&ﬁ Ryvvebmakionm Bhas elfanges

t he paramet er tbf¢ biheiogt mealnssagah pé@pagaggngrggﬁggglﬂoﬁhgffhgrﬁ sQ t hat

30 the al@ m gan ke 306" ¢ If.the fence is attenpted to be breached by
tutting the wi rep t he cut \%ﬁeggewiaf'ﬁs%@gufnﬁ 8 the b| asi ng neans not

applying any bias at all to the two fibre supports, thereby causing the

spring to renpkés,tBecbi-agngPebi et po 0 the supports nove to
35 an unbi ased %I on, tong ain cgug%{rgﬁc%g% eHlle %T'l‘é ShapE* B the
optical fibre %‘35%8 t 888y 2t RERCHPPYr tenBectimy the fiignaind aedeng

gener ated. Theewnbegest tonphasst 88 €het foete YWQR3H UL 219 2 }?OLDEZ Ztr%f
PCT/ A02480965; 2dvapt 28e EDRLe! NS, TLRLE SKPPOLLS CAN act as an amprifi er
=
biasing means biases the fibre suwpports imto the
intermediate position. aAn optical fibre can be supported
on the fibre supports and run along the supports so as to
place the optical fibre into a bredetermined orxrientation.
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. Thig 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 pogition 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



to anplify the anmount of novenent of the portion of the fence which may be
noved on an attenpted intrusion so that a change in shape ofsth fi?re
occurs which produces a 5 change in the paranmeter of the proéégaﬁﬁgg m5ght
whi ch i s Weayi17gisdet ect abl e. Furthernore, because the chagge,ifgshare is
determ ned by novenment of the supports and the supports can nove tromthe.
internediate position towards the maxinum bias position or m ninum bi as
position, the 10 anobunt of novenent and the nature of the novenent is

therefore controlled thereby providing nore certainty in the change in
par anet er of afiﬁélnﬁa&?altim' dhsnifiibrs Ewprosten can jantr @si em aowddlfihert akes

place. 15 Prebenapliy fiyheHd bnusitPRE b vt 2 WP YolrtAlLHE o gfer abl y
t he coupllngfgeagsw_ic%zgfvo means.. I n the preferred enbodi ment of the
g e &% OISt 9% @04 adherRg eh e rHgd oan soe kdhat

i nvention the bias
connect ed t oat kbahgestinnehbpe afd tHee fdbier RRUreOMecHed-baut-Re second
menber . ef he. . ar [ urve me, _each arm haying a .25 first
end pivo?glISﬁgg%%e%?égﬁﬁgﬁgéﬁgg%ggif%é%éﬁebEPpFﬁ@tFPPéilﬁﬁg wbd6hd isupport
nmenbers, andeassdrvodetesdabdevot Furrheouphed begeuker thy thengkveh neans.

Preferably tBg.gaviiceakie a s, for_ 30 attaching. the
optical fibre ?g t he devi%ggggdtkgﬁﬁgﬁgH%Bgfgglt FbF%PPSr%ﬁpBBthBeon t he
devi ce and eXPBRAETE| 6RF MPNE ArkeB Ghet AoteswieddatPr pbedalhby tbeakiest and

second portipHe wAslindA BDag0RRESHHSR BRI ki 0,5 GQN Lon to.{he
pOrtiong.Of t he gerinﬁteraba?rier? 2 %Qﬁégggggé §i§83£§%55?3n’ chd
PCT/ AU0Z/00983°%RE °FLBOYEHABE: FBA S8Rt PBRYTRayEcher MgEementsiso which the

portions of therpforsetentballedr theeeb@npesvedinl habs cvhighyape;fol ded
over to engage_thg H&étiﬁnéaogmt g ggrg ter to_join the.gortlons of the
perinmeter barrier o -5 the Trrer Engts&eonT iaBnhevRich, ¥iLl aprgurhe
attachment ridass apnprises$oppactukidlys dbakes place.

15 Preferably the f£ibre supports comprise support arms.

k

Preferably the coupling means is a pivot means.

In the preferred embodiment of the invention the biaging

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.



the device. 10 Preferably the attachnment neans further includes tfes for

securing the fibres so the fibres extend along the arns. Prefgy?bm%ctﬁﬁ
arnms have a transverse cross section which is at |least part curved”i 5

shape so WRAB/0{He? fibre can 15 locate in the curved prOfikénﬁ%o%&ﬁ rms.
The arns may include a reinforcing rib which extends along at g part
of the length of the arns to strengthen t arns. 20 I n another

enbodi nent, the device has third and fourth ~fibre supports which forma
straight-sid VVconfigunation. wth three pivot connections forned

bet ween adj aceht FPTRECHFORhBOVEEBRFI Bararcopries hplthetopshiphetner ed

enbodi ment ofpédreionyesti 8he pheimbiest LhRER,SYRROLLANd, s§coNd fié,bre
Phat*8foul d

support are l.ed._fo | gti ve npvenent on pivot neans SO
“the perineter E%?r?ﬁ? é?%gﬁg 8VeEoﬁ?r3€@a§8etB€ ehahgersi of 36héeenper at ur e,
the first andeevordefiboejsimpohéspoPyeohh 8 eHBSHapPiLaLly g£§ﬁgegagg§r
ange I'n

wth respgct1ggaqg§r$go£g§r%§go épgt here is substantially no C

the configuration of an opiica % be supported on the first and
second fibre supports. 35 Preferably the first and second fibre supports

conprise ar - GLAF el ! ith respect to pne another in a 2 2 DEC
2005 WO 03/ 017219 PQT%FAuoz/o 9 &-"K%‘Rt preger ef et orF ¥R ofigeaeh arm

havi ng a couptish§l®HMs whi ch incl udes pivot means so that upon an attenpt
to breach the perineter barrier, novenent of the perineter barrier wll

cause r tive movenent of the first and 5 second fibre supports with
& 45 TR e -

respect 1o oné ¥ Y- achnsith geeans t Sypidrent Uite: Lsdqansian fer
contracti on skcurdngpeariarel lirdiardd ahd augese £ | ad JHt 'Eq%;[ ghat iyve, fovenent
of .the first fibre support with respect to the seconéﬂfl re 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.
i
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 anothe£ SO
that there is substantially no change in the configuration
of an optical fibre to be supported on the firgt and
second fibre supports.

35
Preferably the first and second fibre supports comprise

arms which are arranged with respect to one another in a



support so that an alarmsignal is not generated due to 10 novenent of the

perineter barrier caused by expansion or contraction of the i €knne
barrier due to tenperature change. Preferably the coupling ngggsﬁfncﬁmae

coupl i ng MG#ges2ziand 15 the pivot neans conprises a singl ' in
passi ng t hrough both of the coupling flanges. Wiilst in alﬁgg?éﬁ&g%a

enbodi nent, a single pivot neans is used to couple both flanges, the
coupling neans may 20 include separate prvot~ pins for separately coupling
the fibre suggorts for relative novement with respect to one another. The
i nventi on nayPiFSgtEETdged cricadipddom addyiccem hanvings asdopeitingg an

optical fibrembans pRicRRLeCIRALY Sivor Blaydi 0g; irst support nenber
for connectiogotg a g?rhion of, thgﬁﬁgﬁianﬁg %%rF?g%;u °€e€§n8t%ﬁﬁﬁ%ht
menber for conneffFafi™t G°&nbeRdretss bareisk i Hovpmeneodr thar peetimet i I St

fibre supportbaoupbedwifilt baukir stlateFRehovenseoR¢ LhAr ¢15URPQLL coupl ed
' first and

h
to the second ek I.votal nmoynting nmeans for nounting the

second figfe gﬁ%%%?téing %F989§F5n89§heﬁﬁ?98ﬁ8 firePBEN2BPEheaR Rutenpt to
breach the peti@eange’ ¥ ﬁ@mﬁéi‘aﬂzﬁre,7exﬁanEE&QQQScoﬁgé@Q@gﬁOQgG%he
barrier, novesepinof b f the peri er barrier  causes relative
nmovenment bet ween ?ﬁee?igg%L%%% g%%%ﬁ EfﬁﬁagggﬁpBBrF§l§513§ Pevengngeotthe
orientati on otranti®pti Ea4brei srereuppwitbdrespebe £br Bhe apdcs880RELELDr € 5
supports to tdesedyr esablgaanagl 3 opeition.to b ener at ed, and upon
nmovemnent gf t he peri neter %ar?ie[ %ﬁﬁ ggéké? %%n??gcggﬁﬁrﬁFegx%%ﬁsFBn due
to tenpe% t urtVeReRY 2t i bae Ratidestar f breoienvemened dby t epdns Sbnapd
second fibre cuppei¢sidntoNOthel 8+ Ve POV CHRALI DETYREN: Neenperature

change.

Preferably the coupling means include coupling flanges and
15 the pivot means comprises a single pivot pin rassing
through both of the coupling flaﬂges.

Whilst in a preferred embodiment, a single pivot means is
used to couple both flanges, the coupling means may

20 include separate pivot ping for separately coupling the
fibre supports for relative movement with respect to one
ancther.

The invention may also be =aid to reside in a device for
25 supporting an optical fibre in a perimeter barrier,
including:
a first support member Ffor connection to a
portion of the perimeter barrier;
a second support member for comnection to another
30 part of the perimeter barrier;
a first fibre support coupled to the Ffirst

member;

a second fibre support coupled to the second
member;
35 pivotal mounting means for mounting the Ffirst and
second fibre supports for pivotal movement; and

wherein upon an attempt to breach the perimetexr



10 first and second fibre supports so as to not change the configuration

of an optical fibre supported on the first and second fibre sgﬁm a . an
alarmcondition is not generated. 15 Preferably the first and Sitdl 2 re

supports X@MPPI73Y arns, and the arns are biased into a psegeiRlmided
orientation by biasing neans. Preferably the pivotal nmounting neans is a
single pivot 20 pin on which the first_apd_second fibre support nenbers
are mounted. In this enbodi nent, the support device is |locatable within a

support post and | asi ng meaps include a first 25 spring having a first
arm abutting a wa}f%e’o?“ eem%%%p%fta DSt ihPh S @rriaret e thatmig he
first fibre StRpERs relafdive secontesprhdtgedtay ity afif,}gtstaﬁrgé}g)rg{ m
abutting an @pRQsid deOf t ost, and second spring armabutting
the second fibre suﬁ%(%}% S:%(chbr;le1 SFARTF SR WS Q- et atdBh @ iar e support s
i nclude' at tRHfent fidwrss Funp ot iom tiee Fitre 4@ the: P ES S
Preferably thaddd:®ls and RGN, SURRSY, rs each .carr 35 a capstan
wheel for engagi ng the portion of .1e'L%)éaﬁneeaé—[F“ ﬁgfﬁlﬁo‘{ﬁé’ Efost an wheel
havi ng a han eﬁ%’fﬁér e Uhesbmavgmestaciforbef pehdneapat darwiesl 1so that

the WO 03/ 01%239 of &orkraddEG2QR5 REHHAYR2/ QA6 rLpeter barrier nember
can be tensi %%d by .wi nding onto the capsta%g\%méglpie PEFSFé‘aey the first

and second supp(‘):rtt r &F 5 s gevameaitr off thleatfds sthetinden whi ch
the capstan weeend ifsHreusuaipet tio butohat kehacRief ﬁl&%h&gﬁ:hgee%gggs t%[éd ude

| ocki ng pang;far Logki t-he .capstan wheel in a rotated position t
frai ntain the llgtt 3%% os%%gﬁldt %é'%ﬁpr HEPEr *FafPi 8F. tPr 8PEr gbRpoehthizocki ng

means Conpri§@gfégy¢ntﬁg@apédantbP@dgblaﬁibﬁenbﬂgpbﬂtbaeoﬁuEﬂgrfigggberS
whi ch engagesnat BecBaRdepeMaLpLe£R" E¥eRl LoLation gt the capstan in

generated.

15 Preferably the first and second fibre supports comprise
arms, and the arms are biased inté 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 includé

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



15 the reverse direction due to tension of the perineter barrier on the
capstan wheel. L 20 Brief Description of the Draw ngs Preferr?g% m%mnts
of the invention will be described, by way of exanple, with T 0ho
the acconpalyi'hg!? drawings in which: Figure 1 is a view obce/3@Yime;
enbodying the 25 invention; Figure 2 is a view of a device according to a
second enbodinent; Figure 3 is a cross-secgional view along the line
[11-111 of Figure 2; 30 Figure 4 is a view of the device of Figure 1 in
maxi mum bi as Lo, Fi.qure 5.is a view of the device of Figure 1 in a
no bi as cond???g%@glé%gu?’g ISh NS S E N SRR %@altle%ﬂ&nﬁfiubéﬂ mipddngt hato3s
devi ces i nst afpedepRshaperiuwreiler barrier and supporting an optic fibre;
Figure 7 shows a third enbodi nent of the 2 2 DEC 2005 WO 03/017219
PCT/ AU02/ 00962 -_9 invention; invention; Figure 8 shows a fourth
embodi ment of FFEeERYLYetbeshdnst aapdr saeved bappbet hegbugingaSnsSupport
devi ces agcordhbnigiriSet Yephlef 8Er o] of. .the _invention; Figure 10
is aviewof a su&gort dgvi ce ac%g?gig%ggégga%ﬁehﬁ%éﬁeﬂ}%dc%ﬁﬁfﬁﬁ‘n’élﬁ?eéf t he
i nvention; Fi'gurdYeiedatfgrarovredPBf part of the 10 enbodi ment of Figure
10 along the line X-X of Figure 10; Figure 11 shows the device of Figure
t he device and show the device in a second

10 to illusty t@egﬁgat{gg of !
operating position: Fryures 1213hotst i Ftudevi eeking anerms tfon boistoy 15 by
tenper at ure fidhgtamnstan whdel 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 pPrevent rotation of the capstan in

15 the reverse direction due to tension of the perimeter

barrier on the capstan wheel. U

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
ITI-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 berimeter barrier and supporting an
optic fibre;

Figure 7 shows a third embodiment of the



Description of the Preferred Enbodi nents 20 Wth reference tz?i Eggegda a
device 10 for supporting an optical fibre in a perineter bartfe udibas a

fence foMibW/ MY vertical posts and horizontal wires |spgqpm2f009'£2e wires
are schematically shown by reference 12 in Figure 1 and may conprise
barbed or non-barbed, single or 2S multi-stranded wire. The device 10 has
a first support nenber 14 and a second suUpport nenber 16. The first and
second supporg_mrrrgn%e_gs. 14 and 16 are intended to be connected to the wire
12 by 30 cutting PR&“®re 12 and coupling one end 12' of the wire 12 to
the support nember 14 aRilgtthe 8t bRowend A2urtRf ekBEa:Whhe &ﬁ tRet he support
menber 16. 'fiﬁ?é‘nlf:f&?e has not already been erect eé, t wo eng?hs of wire
can sinply be connéectéd to each of the support nenbers 14 and 16 so that
35 when the wires are skjppeore edl $1m:‘>w9riiﬁﬁiwséﬁ,béﬁﬁigfﬂﬁélu%%i' S
suspendedsi n & j kgure 1. 22 DEC 2005 WO 03/01 - 10
PCT/ AU02/ oogezﬁ%‘gﬁgﬂﬁ%’rﬁ?‘%ﬂ? g?g‘h%ga%% 4% EeferErdl eybedénent a0 £ and

i ncl ude conne'd®® olPvieakkoror connect i ng the wire ends 12' and 12'" to the

portions 14 and 16. TherfANREGld oS JBY; ol ude_holes 18 in which the ends
12' and 12'' can 5 | ocate. Alternativelly?v&ﬁ‘]ﬂe DOTHRIRE 12CEAF iaIUstinabs

20 which can 2 TR dPLReredikad iRt tof tte chuser®iosp as to secure the
ends 12' and 12'' 14 angndde 1007€ iSHURP Yilad RARES I so that a
spring Zfrocarglg%gﬁqné)q_;ti%gﬁfﬁ 14 and 162{1@he sprl_ﬁbgflé’f%i%%éfn couple in
the hol es 22. Sand 26 W Y 1R Fwshridra delnel 420 A Fdguer iTmi ng t he
tabs 20 the barbed wi Migenus 112'stant tRe deVERlRROM; JBIAS k4 and 16.
to the support; IHEASHS operation of the device and show the device in

Figure 13 is a view of a still further enbodi nent of the inventidn.

a second operating position;

Figure 12 shows the device in a position caused
15 by temperature fluctuation; and

Figure 13 is a view of & still further embodiment
of the invention.

Degcription of the Preferred Enmbodiments

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 hoxizontal wires is shown.
The wires are schematically shown by reference 12 in
Figure 1 and may comprise barbed or non-barbed, single or

25  multi-stranded wire.

The device 10 hag a first support member 14 and a second
support member 16. The first and second support membersg
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" offthe
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.



and 16 have a second suspended between the has wire ends 25 and'26

Alternatively, the ends to the support nenbers in the sane ;_Irgn[]grt ?@5 are
connecteqmﬁo3bhe L The support nenbers 14 and 16 nay al so include tugs 41
for gui d' g *"hEdptical fibre fromthe support portions 3@Tanchoé@d:2to the
arms 30 and 32. 20 A first curved arm 30 and a second curved arm 32 are
respectively connected to the first suppory nenber 14 and second support
menber 16. The arns 30 and 32 are connected to support nenbers 14 and 16

by pivot 25 ceppegl, 3 35 e y sinply conprise pivot pins,
rivets or the li ke.b?ﬁé“%%&%%?fs %%?ngf g?h@"&r gEneygldyy ivengisadi wodhl | y
connect ed t ogePAtRdBy canpevsioncurnpst For 3énnRicElngd @Rl wilRY «GAEPHHLIE a
pivot pin, riyMetjer'tihg kike , t gri-eptatign shown in Figure 1, the
curved arns 30 and 32 forn1ap3§%é#§ I?gsﬁgpL h'cu %&dcﬂF€8ﬁFP§@ﬁaﬂﬁah. The
devi ce of Fi gtfel4dpshphesaledni whith Wheesnd?® 4@' 3hdt hat' 't banspri ng 24
i's partly5tensbened. bup1Banhbit-¥1{eng at ,the arns_30Q and 32 are
pulled into the ﬁréﬁntatioﬁ shomﬁyln %§g§§£§%0§%iéﬁ F%Pnﬁnﬁﬁugﬁtﬁﬁhﬁdiate
WD 03/ 017219 < M ShcpP90bs et/ aupr/ andeerinpedt tibi bhebehdeen2anso

orientation tae @onBewiké tBEeedids 13' tHEASPEP MOcddehs EH§LXF§t%%%§%gghor
at "a e

the spring 24,}s ffectiyely rel eased and applies no bra
arms 30 and éZé Egl(lii %ﬁfe %ﬁ?ss‘ép’?/‘?’é\?\/‘&?mlée§%c fdaefbdlli heve af sebend

invention irhalk 2| $skethat ex enmeiny s absniBdi §akBehhks PALLSel Oche
10 portions 14 and 16. The spring 24 has wire ends 25 and 26
which can couple in the holes 22. Alternatively, the ends

25 -and 26 could also be connected to the support members

-

14 and 16 by crimping the tabs 20 in the Same manner as
the barbed wire ends 12' and 12'' are connected to the

15 support members 14 and 16.

]

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 bartly tensioned but not fﬁlly
tensioned so that the arms 30 and 32 are pulled into the

orientation shown in Figure 1 which forms an intermediate



t hose previous described. In this enbodi ment chevron-1ike projecfions 38

are punched out of the support nenbers 14 10 and 16 so as to {%O\ﬁ'fgf
apertures @Q%}Rgﬁf() whi ch can be wused to connect the ends 14 d 12805 he
ends 12' an =7 of the wire 12 described with referengermoofi@sy e 1.

Simlarly, a plurality of individual discreet tabs 39 can also be provided
for securing the ends 12' of the wire 12. 151 and al so the arns 25 and 26 of
the spring 24 to the support nenbers 14 and 16. In this enbodi nent, the

arms 30 and 32o£BénbLE PHRVBAEH eV i.h 40.to0 sitrengthen the arns and
the arns nay alfo 20 have a cur?/edﬁﬁgrcg%{s%@:e% TTh YResh VhlEi g@ke 8pin
which optical¥ithe SRHRER bl 2t ek chit aptikal shi-big 2400scan be

connected to tdEfertivaly ansh 32:eD B t . the arns, 30 and 32 by a
metal or pl aStéﬁnéi:Fo 101 5 The suppor@ﬂ%%se%&%%%aai@ng%ot? hebrns 30

and 32 can be presseaa"“fq mhetal and the tabs 20, 39 and 41 fornmed in the
pressing ahd then folded into the orientation and then, in the case of the

tabs 20 and 3% . Grinp to support the arnms 25, 26 of the
spring 24 or %'hlegt%(%jﬁd'?%'v%aﬁd O%(Zj'a‘ SEF e sslipentT et teliss iddveost dag
fol ded into admomhdstatliide inefsienket heyietiallls aciqidsd ﬁwgatrébsortc} he
optical fibretHiie The ORIL Hosl 'lr%%dlooirm Qe a single fibre, but hore 35
preferably may be in.the formof a cabl eto 'Snieﬁﬁ’oﬂqlﬁlﬁa?t dhepraen~MB e
03/017219 - 12T SFtHPOS20652PETPANORLA0062 Wit theefsiReee MRnbaw 95 4 and

5 if an H0templd 1% edes 9 B"r%@@ﬁe_t hERELLOBt er b?@ i er _hy_ pushi ng apart
chis

Wire 12 and ane%g%acent wi re whi arranged “A8ovarsr “hdichweemebei r e
a

12, the pushi n§Sapart SOPPERE fPPesnds W | rnded €l toi Bhe ankier 4@ 'bapag
supplied in tA8'di pécthenwike flordexapphea wakhOWeh o Fioure 4 which will
tend to pul I, sﬁﬁﬁ_lgﬁf}m g o1Lhe sugport , 16,‘iﬁn theeﬁflf':ggfieolﬁooFlgPFﬁmlA. The
pulling of the suppoff PnPLAEUITECPT ol vafnal Aigrreest tebeh3ot han
spring 24 and2lferegaserenédedoiot oécbibsgWheéheh8s 12’ of the wire 12

15 and also the arms 25 and 26 of the spring 24 to the

support members 14 and 16. T

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 £ibre 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.



[ 30 and 32 are pulled
10 applied to the arns 30 and 32 so that the arns
|ntop?he orientation shown in Figure 4. In this orientation, |t w il be

adius of the curved portion 50 of the arns 30 aﬁdﬂB@ 0
nggcéggt‘?]hm%ﬂr 34 is decreased fromthe radius ShO\AﬂPCTD/AEJOQl)I(}’ngg lQ'he

dius of, for

us shown |n Figure 1 nay preferably be set at a ra _
éia:rg?; 40nmm and thegradi us in Figure 4,18t . maxi mum stretch of the SEI’I ng
24, bei hg reduced to about 15mm The change in radius and therefore the

change in theishaperatchhe f:bb!r@gﬁ&-et,;hﬁ E%al Légoggg%@;ge cur vegtStZO portion

to
f ontr IIed and consi stent
g(r)e:azht Pﬁ(raebgh"l gFeﬁﬁ ather Berimptshi hgrapart badpaehﬂhgwajpas;tlarl&@d 1tr yi ng

pass between ahaeaﬁd;aagﬁaénw {;%el%za%@% #% %gIQII%EQP ?,%X%reg?ﬁgehgwgade by
he
ESH : od 1o ?‘{%QQS%%Q% %BS]E‘h’égs%PFﬁ'@ of Ebeuwisesola wdifl ebebyt in

unstretchéd pasftroe béﬂi@bsuppliiécﬂlglﬁh@hé“&f??éétﬂgﬂbg@ 1§Ogt 3%6?-{“1giﬁt he

Gre
support nenb dlrect pf arrow B 30
spPPng 24 |seér(l:orr%|f'e$ % FeTAxad: WHHER et bki hendr t?hEu bri Aigr2dxamglehe

pul ling of t es%ﬂpmm:rtrﬁaﬁbm i t DINBSEE b€ S URROSY Aenbgp. 14 Mkngﬁggse

re
e o e B B L L O O et ene ™ he

Ris effectiv
:)gft f?ﬁ' gg eftRR t FRAEIRE 24 n':ﬁnd alrstren ghtthe nejolmer 6bybahs oyeh@noi 89 t he

d WO
shape ofibhe agpbi&s ivb the WGididy %d}%%rt ey O%I n a%g:gg\/\zgngnw
©3/017219 - 13 cont Ied manner 2 Svpah 2 (o
Fur t her nor e, (R}Q]elr hpptogr i exgmtder (ﬂhcmnt:he Bl dgmre 30. anth

t he menbers Mnamcbﬁferhgaﬂm,pll\tokvliﬁw%%érplﬁlﬁ and 34,and tpte i voting

of Swire
f the arns 32 JiQuether t he pivot 34, any novenen
22 in the di rectlor? i (?\%s ijé:ﬁ’(? @Zﬁ'rse\ﬁoolf’é’r@/ Fdidesht tiid Ipiwese to

be anplified 3y itshelegrieasiest ifommofrHeheading: Madnd Ny IFevALAge Of fhe arns.
Thus, only arerBlds BALSHEThL 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 vieinity of the portion 50 in a known and



10 of .the wire 12 will cause a significant change in shape of the portion
50 fromthe internediate orientation shown in Figure 1 towa:zjg bo t he
maxi mum bj as. orlentatlon shown in Figure 4 or between the o n ECiZﬂﬁ}S
shown in PIYW¥¥72%and the zero bias orientation shown | N P gAE R 0662 THUS,
only a 15 small nmovenent will cause a significant change in shape which
provi des the controlled change in shape_oizthe fibre and therefore the
easily detectable signal to indicate an alarmcondition. This

anplificati ono@htibe188VANEAL,,Of the wire 12 upon an intrusion is
| nportant because the 20 NtTusi on may take place at sone considerable

distance. fromthe | ocation where the devices 10 are actually installed in

the fence. Thuszthmarhbed akd t Les; pul | ed art, the anount of
movenent of ope of the  su %?%éﬁeﬁgers 1%1%§%a}6c?%?3?€€8ntﬂ§ BRR R BFd

the 25 anmount® B3R 3¢ cHP ngRefmemeesyr L hgardnlbebyutbe sivght. The
anpl i fi cabi orcainddat :EI@VEJST’%Y&& bys thes | eyner e f_Lhe
y i 1@6?%% g?n,lt_) hd'a oﬁ eabn%nn t he

ensure a Si gry |cant Chaggf in the curvature o re S

arms and t heref I ERE IV‘%Iéi”e‘ﬁ?‘é@ﬂaar%‘?ﬁét’é@v‘émm@ﬁtlttdnsvizr@ghIz 30
propagating tiw clgh dhedtbse. offiguerd Shone Bpldsialdali Qo ’f%f? 4 th
and t he

present invenfign fence 1 I ncl udes, vertical™ posts
hori zont al | yw(j" gp(;ﬂs%di \?\%orgbs - 1P %ﬂsémeﬂcwqf% Qé%rp;heqﬂ;w@g e:hey g ce 10
can be conne@nsy tihna e?a@remget heef Witree sa i . ad;-mgptozg[ya Of s RASES, for

exanpl e amd iJ¥e 19! t end a ong. the arnms 30 and 32 of each
of the WO 03/017219 - 14 2%%5% e SHRAT I aheRehek
extend from &h¢ REien (2 tiremdhe J&dammﬁia/ﬁer eodtizract idiesgal [xext end

along the armigide andcitials e vy ks SRE LA LAl Wilg 13 and so

on, so that g,ll the wires 12 are connected by a conmon e 1% br e
can then travef ifdér §romfFvaeTs Fdifin OBy erd@tiia: 1sheem 6@ drigmirend amd of

the wires 12the arschériad eadicngatioer ehanel Rer kel 5. heﬂﬁ%‘ C%ﬁl}o are
instal | eds 'Qmﬁ@ihmgbe&g%tw%ﬁﬁi %%u%% %egiEﬂféﬁéa%%'%%%%%e in éhape
which provides the controlled chamge 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 gquite 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 parametexr 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
Vhorizontally disposed wires 12. Aas éan 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



Figure 6. The fibre can then extend along the arns of 10 each of t hose

devi ces 10 in series and then continue to another |ocation anz q%é)uzrbguer
set of de 10 are installed and so on until the entire fe i

cover ed Qi?é HPbre. Because the fibre does not have to pextangooshong
each of the fibres 12, the anmount of optical fibre 15 used in the systemis
considerably less, thereby greatly reducifig.the cost of installing the
secure perimeter barrier. As described above, because the fibre is

supported on gdgs gk, 32.0f the.devices 10 and the  arns 30 and 32
are nmoved in a co%ﬁlﬁg mannge]F up%n‘?%“ele%e‘?”’ée gge‘?‘?nbh%fn?’ﬁ‘é wires 12
or a pul | i ng ¥Harfndeemrak2an® thér =dwie oftdhd {idie tke C&L&ﬁl@eﬂol n a

control |l ed anthd ey G 3 dPNNE 1 $0; e ' nthe met er of
li ght travelllngthroa%gtheflbrelca ‘E?é%a}g c"fje’ﬁé)?j(r)za es%n

al arm condi t i%h % & diitt et res gt e s#mmca:édlrblhesr corbash ment  of

t he i nvensi orfiibtre Whintgle tﬂ'gg-_,@ e 1 3 vd10 ther at their
ends and ared %I n%g hy etpl vot 34. Like referenlcgﬁlrﬁﬁ/m r?QI}?%?LO_J},’P Y 7
i ndi cate | i k& 54 HSL Fethaue®nf Gf thet arigiree 1D 1R @m&:}ﬂer Fi gure

8 shows a furlchertienbodiarentarefcidie ddv&H it idbviiLh ¢ hgdayige 0. 4s in
a

the form of St |ded W35 configuratiqon having a first arm
second arm 107, ea%Lhtghl r} S WTES %&?ﬁrﬁ‘ Hmirgicated dvnd 70%mnd 102

are joi ned byigusievst. cOueedtitore Hom t‘fiaael asnt0 213 e BER2Q5 WO
03/ 017219y PCLLA 0 3.8, aned b L vot connection 106,
and the arns ilogo%/z.afng%%%e ggegrlj%%neg{b 8 PVt %Pgn%é’ﬁni SGefgreeTe arm
101. is pi vBPgthprcdrsatioa m@eg@p@orfurmmelseMolfy d@vmce@t 1ocamagect i on

109 and the an@xi04eisaganiecihed uhe shhensuppes | vot
connect i on 1% }S‘%I’I ngs 124 and ZILIZS:Lextendg g \E/\fg ﬁg?‘he arms fof%é’ﬁ&ef’oz
and 103 and I84°% sﬁé tFvel FE5RYSEr S¥rdEibres dprseratt hpvet he satendanner

as previous| gldegcerbbdof the fibres 12, the amount of optical fibre

15 wused 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 upen

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
easlily 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. ILike reference numerals

30 in Figure 7 indicate like parts of those described thh
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



10 Thi s enbodi nent has the advantage that the arns are forned frdm

straight sections of netal rather than curved sections of mgalpr
Furthernore, there will be five curved portions of the fibre gugggr?@é by

the arms #O4¥E"PPvot 15 connections 109, 105, 106, 107 angl r eby
increasing the nunber of changes in curvature of the fibre sﬁ%ﬁfl(%&?he
wire 12 be pulled or severed, notw thstandizng the fact that the radius of
curvature at each of those locations is I'kely to be smaller in the

i nternedi ate ition.sho in 20 Figure 10 than in the other enbodi nents.
instill a fu??ﬁe%kgnﬁéﬁfl\é@n'tby PaPREPtt FRAPE6EACE LRE, 3pdi hhe azmsand3125

as shown in F&gérboﬁ,aaesﬁn@hedsbyi agpivekl dohbetnliehPeeed bejuegp thg, arms
Shown 11 F1 gurs B coura ) $6"pe tbchol BupHBr EasdmnE Lhukwer Bivaks and
therefore thePmeetion 20Pvaddstbei omm 104 thecbhheetuhi €8 tBeSYRPRLLEd DY
the device. 3Pefharr£6 ]gytﬂig.gtsggmlgcﬁgggngl nd preferred enbodi ment of

a

t he invention which has sonme additiona vantages over the enbodi nent
previ ously described. In particular, the enbodinent of Figures 9 to 12 is

not suscepti bderiySS Thanggsi1by LLPPLRE 2 [ an_ext ension
or contraction glfsozit he %{\n es 12 which ?o%!#‘?ﬁé\gpg@?%e%afggr??%rﬁ%hi S
elimnates t HEDoekt 6t tif%fr?ﬁ%e?tﬂz"ﬂac 200 5P REY DB 1729 oL PGH AP 00962

- 16 sensitithd weofe tlenler egd opréAdbusPeWdsPeimgs adversely effected by
fluctuatygns in tenperature which could happen if the arnms 30 and 32
tescribed with reference to the previous enbodi nent shoul d nove because of

stret chi ng orTisisc emhcatiniant dias HchaVi a@sariPadd tHE: POV OMS ezﬂt@%]dg%ﬁl%(d
ch Tike

Wth referenggdu e Q. 4 r rrier..is shown in whi
ref erence nuneral s indiggzt eS%%gJ par‘%tg I?%ga{ HoEP St SHBUTIF @S cri bed. As
can be seen, SEPHS Mkt dtetal. 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 increésing

the number of changes in curvatuve 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 embodimen£ 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



10 barriers made up of posts 151 and wires 12. In this enbodi rrent', t he

support device 10 is contained wholly wthin sone of the postgdzlm :@U
this enbodi mrent, each of the devices 10 receives a wire 12a an 52b

whi ch ar & h6¥017H %l i gnment with one another, as can be s Fi gure
9. It should be noted that the wire |labelled 12c is al so%?gfﬁ%%@m &’ o the
devices '10. The devices 10 are |ocated wghin the posts and covered by a
cover so that it appears that the top wire 12a in Figure 9 and the wire
12c nerely a 2 Qs tension of one another. 20 Simlarly, the
second wire 1%%?1%%55'&#%% %prk \?ﬁﬁ'ree % (ghedovm heiny edwnsicly of one
anot her, as aPéferted: bar flgermrealionahdn 2emiptdatdld e V“Jo%s_[hd”ha% ther
side of the pestndSL Wi (33) I0G udeg the .devjces 10. The fact that dach of
the devices 10 is_ connectéd to a W re t2a and “as tifedenme Wi dheare not
in alignment RFEHIEHE aRdOddments shodd moties Gisicsiurg bife s0RRELRLIYY ¢ t he

devi ces 1@ andonthecoabyr esofnaoygnent (of .the,wires which will trigger the
devices 10 to produce an alarm cong:i%{%i 8’% 15‘0%8%1’619"%%5(1&%}1?38@@13@ is shown

in Figure 10 and conprises a support nember 200 which receives the wire 12

(for exanpl evitie weferidaesheweib Ei gureg ; ost 151 is preferably
of square cro&g&gctﬂogignd i ncl udes a Baseg)agé;rﬁtglle’(%% ?’3rrﬁéarof‘ssﬁag%l | s
1

151a and bot tOm wal't € A®35*epfer npReradrodmlicabecdike phetepen si de

of the post sthoss povevbdouedl thecdeyibaes A9 whbhhia EQSnpogfl% EAEESQ”E‘%%%%

gg?gi%lgggbc%%%gﬂz‘?%%gﬁéag %r?og d§ﬁgf'ggll E%;%Eﬁo‘gggg%:g%; ?e1112bhi;|escri bed
s Chot oA et oo g o earicecan Pasbohth ket RTRly| bLOUON
nmenbers 200 %r}lctj éo;irb% Th‘gfsﬁ%%ﬁ%?%étrzr%n%%'s Zg’b téli‘\ﬂé zﬁ&b%%m?%nt%@ pEfCEDt
for the fact™th&t®tHeS ek? efrceivepposiiee dizecindns wite ifb whacrd
t oget her woulakeberces N r£1 1 dnifRgiet: %i&@eoﬁéloélt@{ﬂer,anéjs tcbaexg etgé)rseeggl rérrrlle
suppprt f?”b%&g%%k\@Jl f%ashould be noted that the wire labelled 12c
ig also connected to the devices'10. *he 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 ancother.

20 Similarly, the second wire 12a and the top wire 12b also
appear to be an extension of one another, as are the other
gererally 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 wallsg 15la and bottom wall 15ib. 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



descri bed. The support nenber 201 carries a capstan wheel 10 202 to which
the wire 12b is engaged. As shown in Figure 10A, the suppo@Qr@E@eg[_][]gOl i's
bi furcated and forned of a pair of plates 20l1a which journal an axel 1b
on whi ch Y&/ 2H8t an wheel 202 is mounted for rotation W?S@A%aﬁm}%{

201b. The capstan 202 (and the axel 201b) have a 15 hole ¢k 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 201 has a crank or wi ndi ng handl es
203 connected,t ena e the axel 20lb and_capstan 202 to be
rotated to mﬁ%dgt % a?rgg%éﬁoﬁFo Re¥28° c5pRt dpropibed Wéhhltﬁf&ﬂmnwmre 12.

The capstan 262 Eboube 9bt at'Ede byi pagay? ngah hea hangh €5 203 p %@ g(bl e
tool (not shay SVﬁ%\: fe; 2b, has. . bee ul | y tensione a pin {hot
shown) is Ioca,t eed t 25 one&o ThEt ol agl %"Pt% %%ﬁ-'ﬁbr:ltcédl menber
201 so as to ™ %%Pm’@ neginbéns 2 0@ dna‘n(ﬂcm.203 and prevent the

capst an mﬁeelm}?@%dﬁmﬁ Qi ethh s | §f S&. d| ctl.on due to the
t ensi on appl i 2?? b’#t he wire 12. T@hﬁésh&%ey capst at Y- TEL RHEHE Bsitace by
the pin | ocat® Ind At IheneHmnd Do rowsite di restlidng ni&.t gnsi oned

condi ti on. ‘ﬁﬁacsaﬂapﬁfgemﬁm&i 200 B £ ILE‘&JB-KE an.arm 207 d the
v m 20 qﬁ]g}e b&© % °508 are

support nmenb onnected to an ar arns

connect ed to%tnhe su p W?%@W%W@ﬁm&%mb@nner and, as

shown in Fi g@escirGhed:. he Thay muQibits nfaddwi elpad J&‘?{Ix“_’l%@‘gl r&qugrts Oeééof
4a 05 WO

the nmenbggs 2301 uphed t.0 t e .parts by a pin 2
03/ 017219 PCT/ AU%??(%‘&%% %h%swﬁet Z’ﬁﬁ&nﬁégﬁ Sre P&sishioyn &hoRhgimeFi gur e
10, the ar s 10267 thsd sPopoare mysieraldon par alilfakcwickla %.%%!PQB e

EHEQ 8p€,

anot her. A fpaSk Spr Qgtg;,oz@&%v o.the arm 207 second
spring 211 p&/g1 vi des b| as to g%%%fbg%ﬁfhal §Br PTG fi’ébaﬂﬁ vhichre fixed
ont o bott om vidfl “®BEh28¢ Wpﬁ‘é’l S@@t igsmogngefaforanoanmi 3h3wibh cEhengages

the respectimselsdebwal rhd5btapakenanodl Ma44:aRd, 30,2 reSpeCtl vely
135
whi ch abyl thg;argp,20/,a0d 298 {9 {hereby bias tﬁg H&%}Sha
wnlicn can be used to engage the end of a wire 12

so that the wire can easily be woand onto the capstan

wheel 202. The amxel 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 conmnected 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 104, the
arm 208 is sandwiched between end parts 204 of the members
201la and coupled to those parts by a pin 204a.



10 207 and 208 into the position shown in Figure 10 against the fension

applied to the support nenbers 200 and 201, and therefore Q%éfﬁr@gﬁg7 and
208, by the wires 12a and 12b. 15 Each of the arns 207 and i e a

coupl i ng fWaMg8I2M0 and 221 respectively for couplindj thg.ar and
208 for novenment with respect to one another. In the enboﬁ?ﬁ%ﬁﬁg&gé%omn in
Figure 10, the flanges 221 and 220 overLa%jpng anot her and a single pivot
pin 225 passes through both 20 flanges 221 and 220 and coupl es to bottom
wal | 151b of the post 151. Both of the arnms 207 and 208 are therefore able
to pivot on the pivot pin 225. The arns 207 and 208 have connectors 230

whi ch may be iR tlg tig dwomericitd wessitlidis Howh&d et FEcainy an
opti cal fibrez%‘iyoaqﬁjqu](g]{]z_g ne fi.bre 250 (iPto the arns 207 and %6@5 In
the embodi menfs shown,” the F1 Bre 250 e meHad 5l Witthe Hespagtd tchams s
forned into a3@oflee-8 Zdhifdsgusatiioy 210 raadddsh® idey it e Lhg BYHA om
as 30 mar ked ahdrgfgngﬁﬁiggﬁgr 0} . an at,tenpt is made to breach the
barrier by, for .exanple, pu||f%52§%a ?“%4ﬂ§%ﬁ %@afggosﬁ R Li0§ur e The= and
the wire bel o/PFARESWAHE @i @A LI srrof iskedwonito Bogibm 35110%516heephd Ng

apart of the wokes 181l hntRWseel B8 W€ 2132845040 |led.in the direction
of arrow Min Eggure %Oé This in turn m%lﬁh%ggsgngﬁgeguﬁ 5r - SFBRGELVE00
1

and the arm WO 03/ 7214511 9ndoanpremogdd PO ADORED09GE 2EEpEEtRiEQL | N

the directionwbfichr nbwtFtaboukmkheopi ¥al 288N +325helbE egéagu%yen the arm
TETheCefFBEL of

207 intoqgn igghi si;tion With respect to the arm 2
this wll be t6 15 %ggséetgh%nﬁ& H\q%nPB’FlFEenf FhrenarkBégRBEalPnagakhgtre 10
to form a nuckhenbitheionadbndiefl corvhAtuUsapbHBre né@PLEQ! bEEH GRAN

ghto
t her eby generahe@ the ign N he r described wt re%érence
to the previous enbgg?%égléh%inl %r?@? ?ﬁgagggtigﬁ et WAt e bt 22 namded

250b i s cause Ro take up a curved configuration having a 10 nuch | arger
radi us of curvature because of the pivoting of

15 Each of the arms 207 and 208 include a coupling flange 220
and 221 respectively for coupling 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 bhoth

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



the arm 207, thereby al so causing the change in the configuratioh of the
portion 250b in a controlled and reproducible manner so tg?tg he change in

t he para . light travelling through the fibre can b |EICy2 ect ed
15 to catr]?té@gsr{&g Brmcondition to be generated. L \Wen WM/AMOQ@O%g{;HiS
pulled in the direction of arrow M the pivoting of the arm 207 is agai nst
the bias of the arm 214 of the spring 2109 Oobviously, when the wire 12a is
20 returned to its nornmal position, the spring 210 will bias the arm 207

back to the pasirt eenpskewnNibNtELOHE £adD: ol OE! hopuld the wire 12b be
moved in the same. fashjon. the ar%n 3%gl&§l{&rr%%‘lé¥?vn§t ﬁg‘jggngﬁﬁ/a?lgﬁﬁi nst
the 25 bias oP1Phéd22pr Fhg¥okE BR4lingnthe arzmuRPédimbenathénwdisedl?b

returns to itporatieh RASht re8pebt OdberRd SRAWSHA. Vi 0 ar 7.in
dotted I|ines ?.E;Lnﬁ rrgved to a eextrerrtgza positio%éishoﬁ%%l téﬁ%g(\?\ntrcéplé *Be 30
cut so that tHe tensi 6R SEPHPi BU® ROTHECH 9% tbre fibrechavked. 250at hins

occurs, tle aFhultd D0 tbefsphiagn?dl sRLEEES L@@ 20T ipatifedifegtion
of arrow G i ncgﬁg?gf e%%ﬂ%ﬂﬁ&,t@g t%%zi tion shown in dotted |ines, bécause
the tension supp Ped y the wre FHRY AHRPTHeS sihe rRylown $iowsl ain
"conpressed" ®ondhanner hdestebed ofids etef dheiebyto AhOWAGriHEs SPring 210
to push the ag Ymbig O t . Y sho by dotted || hes and marked
with the pri mﬁmv@?{)%%lg%nl%ﬁ}l 58 #'e?%%eé ¢E r%\}T sﬁ??\ KR depgkedhe
fibre 250 shofwmf® nis derwsre |t hdmle W quraidviedntbithignohanis i hwehapes or

radi us ofl OCUrivedhIr Baefed NendRld iﬁ‘%&ﬁ%ﬂ@é&%;é%of't%% L%ixﬁ%’}:ii?z}eﬁ?to% :
as |

the situatio(r;tvx/nere the wire 12a is 5 severed, ustra
position in dott EFTi+e% iFheqskycelsr caysdinarthe diandwe im rghel2b i s
severed, the ecomi2fifratiidn bef dHaagRdidD 3bH NG NG RAKUTILN Mjd h respect

seser bec ancr P WA 52° R CHAEE s sie memanes o
wires to enabtieri peraselied tdemobheearfibele @ars@eLlddidly detected
15 to cause an alarm condition to be generated.
+
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 l2a 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 1l2a 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



15 of the wires will cause the arns 207 and 208 to nove relative 'to one

anot her to*thereby cause the change in the configuration of %t ' 250
§ i 2l

as suppork,%l%%{ql %}ge arms 207 and 208 to enable the alarm con be
gener at ed. "HEE t he adj acent wires 12a and 12b to whi ch gdweasypest 20

menbers 200 and 201 are connected are not in alignment wth one another or
the sanme wire, any separation of two adjagent wires to enable a person to
breach the fence on either side of the device 200 will cause sone relative

movenent bet waeiFdiehad Mumdds 130 d 2 t eby.enabl.e 25 the alarm
condition to bge generated. ,Furt.hermgﬁgu%ﬁerggirjse%&e ta%eb’ﬁ% me? fhowmi &R the
wires 12 are éﬂce?rfﬂ’@gé&r’ce& ddc Fighnenhd 1d @rd dshel Ghangesacin tdieaperdnet er wil |

cause at | eastraiiuie\df efurk@theebe st EhaoeiL4. ; Qg de For, exanple, if an
attenpt an any.attenpt t.\ap f .22 DEC_ZOSJrS 'P#ﬁuﬁd&ﬁ#t%%&?' Al arm
condition. is maae to PHIHpart thre sisyatienwvwierel Xbs wiigurza %st hen
in Figure ® wsevered,r iaggdndastirie cgwBydew:C s siQ idra f_the,
wires l1l2a is &by teg‘iri one of the devices 10%3?%/# [ n\q% éilﬁrtetoégvmﬂrrfe%eln%
triggered, as wl "“be& dnot her of devi ces (not shown) at the other end of

the cut wire 12a. 2 2 DEC 2005 WO 03/0J7219 PCT/ AU02/ 00962 - 21 The
arrangement skowl1bR15 9YFe§ 2 2,has.the advantage that stretching or
contraction of ,the vvi_rEJes 12 (}j\ue%?gé 198°:6"2:5818Y, *he LI 20 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 Wiré, any separation of two
adjacent wires to enable a berson 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, any attempt to
breach the perimeter will cause at least two of the

30 devices 10 to be triggered to provide an alarm condition.
For example, if an attempt is made to pull ‘apart the’top
two wires 12a in Figure 9, then the two devices 10 drawn
in Figure 9 will be triggered. If one of the wiresg 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.



fluctuations in tenperature wll not cause an alarm condition to be

generated. ‘The reason for this will be 5 described by refer@@cggﬂo Eq ure
12. Should the wires expand due to a an increase in tenperature sg at

the wire 128 %81 ¥ ectively pulled in the direction of argew t he
wire 12b pulled in the 10 direction of arrow H shown in Figur e&fg)tagﬁtzhe
amount of expansion of the wires 12a and 4b_wi || be the same because the
wires are made fromthe sane material and are approximately the sane

l ength, etc. ThreeXPARSLOHR wre.l12a wil] therefore allow spring 211
to rotate the 15 suppor%T rrgn%e%ﬂg% and shatm éo?‘)i?ﬂzt%sdﬂ?%cﬂqw@ige
arrow K ar ound®Bat ot tHeheRIBY sox eromt rretnbomt o finche prirgs 24Qu ldo rotate

the arm 208 angl S&pRet {oRBNDET & & ARAM “ﬁ:ﬁ pivot pin in the direction of
arrow L in Figure .12_%3% the same anount. THI'S ToveEHiS Vit 1245y rotate

the 20 entire AX&EHHISH SFOUPR I9RETAERA- piThe 25 amon sEahoiid Rvilh g e 12.

Thus, theré i sdemcridel ive f@ﬂ@f@{&et}ﬁi\&@@g@lréhﬁzarm 207 and 208 and
therefore the configuration of the fibre 250 as supported by the arns 207

and 208 does not change. Thus, no alarmsignal is generated. 25 Simlarly,

if the wires cdmulatitihierioea diemd Mud GPey agryriqxcxtergeseag_ie”m y shown in
Figure 12 wl | §i otate.a uni t, about pivot pin 2257 n the opposite
di rection and th&ige%%ruef?t hsgc %‘&rﬁsﬁ 3: Attt 0fd He Eififies tise lynioul 1gids d.mot
change. Thus, %fcéiagaitdomefalamos imypald Ihavilreba 2aepenakad The

rotation ip tRE RRRAYL &did.86% in the case of contraction of the wires
12 is caused by the wires 12 pu isrlféj%hénsﬁaﬁﬁ&rte r}énbé?lhse 2p0uB88doE01 in a
direction opp(%‘fptaélséPF’O\ﬁfE‘%’ﬁdWrﬁﬁ HFlguradl 22andiltitheeekaeesppkat i ng the

arms 207 and 2@8askeUtHderiflekoh35HRAKA 228, 89ai.nst _the bias of the springs
210 and 211. i i o gitehé%lenleolrng Rhdatharporre

-Ij;g’% %g{bomt%ggt t%fﬁ F}_ﬂgur es 9tol ] .
03/ 017219 - 22°PZ7 DEE5005 FPBCFRRB02FOEEE2 aévant Bhe ekpgeatoat bAgthkar m
signal s when irat l8apwild thedefbecbheash tPeila’ bhe' tobib 0L DELNG
subj ect tosth@upport 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



generation of alarmsignals in the case that the wires 12 which formthe

barri-er expand or contract due to changes 5 in terrperature.ggi ggr{.e q’lns is a
view of a still further enbodi nent of the invention which opér é’s:‘-1 "t he

same mann¥0 BP1HBures 9 to 12. 10 As shown in Figure 13,P(}TE“}09}0§62
enbodi ment |ike reference nunmerals indicate |ike parts to those described
wth reference to Figures 9 to 12. Also,30r ease of illustration, the
fibre 250 is not shown. 15 In this enbodinent, the support nmenbers 200 and
201 are for i pbfegral ends, of the arns,207_and 208 which are

provi ded wit hngg?’gﬁﬁég‘%o‘% %%%e"é%‘dl%ﬁa?f%\’s’mi SLIHBWS, "RRE oW pEESTRE &Rd 12b
extend under ®adeptentseld@d thd BaSraad, 2Budveott beipgoREb308E S@oABHLO
connect the w 0 speciive connegtion, portions 200
and 201, andwb%ﬁg¥%%%?gn9%x%ﬁ%r%eg% ﬁ?#geg%r%%9267san§ﬁ§58Fh heiHPFel212a
can be .connectBéchofere thorkarebar g@BamhdoBOGonttact Ghe tbrehdRgess

| ocated i B poghtt@fipedSe@ascri bed above, 25 by crinping the prongs: 304,
305.and 306 so that they securely attach to the wire 12a. The prongs of

t he menber 201 are connected to the wire 12b in the sane manner. The wre

12a conti nuesFpgssedll higs R ORDSw apel £xéends Abslf eﬁHBSmex&'élc% &(i)_% whi ch
p .

i's connected 31_1(1) a fixed.bracket 320 30, which is fixed in post 1 e free
end of the witB IHCT 7 REFTS ot 1R AR JraPeB02S Mimunehe? end
303 of the sppildy. 302 is fixed to the post 151. The wire 12b connects to
spring 319 in exactly the sane manner. 35 if an attenpt is nmade to pull two
adj acent wires apart, such as shown by arrow D in Figure 13, the arm 207
will be pull®® showhdndifiaptdeorildf o ridvisE endadinvent olilhe 22082 2 DEC

2005 WO 03/0%§1§3n£@@&%@%¥1i h midl,cause Lhe fihre fixed to
the arns 207 and 208 to nove so that t et;qarmls genera}fee%l.wﬁ the wire
12a 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, énd
therefore to the respective arms 207 and 208. The wire
l12a can be connected to the brongs 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 rassed tﬁe prongs and extends about a
guide pulley 301 which is connected to a fixed bracket 3220
30 which is fixed in post 151. The free end of the wire i2a
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



is cut, the tension in the spring 302 will pull on the end of thévvire

12a, causing the arm 207 to pivot in a 5 direction opposite I i ch,
again, wl colgﬁ)?%e the configuration of the fibre supporte%%)mguﬁ]ns
207 and 208 ©0 ¢Alise the alarmto be generat ed. However, asriafoif&e:

previ ous enbodinent, if the wires 12a 10 and 12b expand or contract due to
changes in tenperature, 15 the arns 207 an&s32Q8 pivot on the pivot 225 in
the same direction without the arns 207 and 208. noving relative to one

anot her. Thus, whhenfihne thwed Lfet rnms..207 and . 208 is not disturbed,
and therefore po alarmis gener at gd.%gbiletn%&ﬁ‘&ﬁ %Pnt{‘ﬁea%oaiol?eﬁpdoﬁw

Fei gure 13, sprPng8vGnfenthrE Sheeedhun ds benbeasedn are usedy;the1S@rings

could be conpigssibn Bhéi 888sTBhChnALRCOPREESSEH,1 0, Locate the arms 207
and 208 into g predeterni nﬁ%@ori entgti on %B?%ﬁgogg%sgé%g Pﬁiénenaﬁéﬁ-héﬂd
Al 'so, other forns o Attachfient S2BFingr Ehelpamt 307 heoapireot 207 and 208 are

possi bl e. 25 mmb@mi@mméigﬁfoﬁrgp@g%}lp hni.ques for
propagating | icgmfigm:nggfortl he.fibre_ 100 and for e%%gf i%n;'gffac%ﬁﬁﬁﬁetpﬁ
paranmeter may be according to ote cbt AdFHgPorrdromt tlonahr®at 207 and

Appl i cation NEOPET RVBOUIXS, aldien £OMBENGSnOfa bl Ch are incor por at ed
into this specification 30 by this reference. WD 03/017219 - 24 2 2 DEC

2005 PCT/ AU02/00962 Cl ai ms 1. A device for supporting an optical fibre in a
perinet er bar F%¥EVSTc|afidfy the mrestisuppanbodindal, fof SANeeLdon 30 a

Sportion D tkedary R aRAdY &g 0 uppqrt nenber for connection
to anot her por&q;eon of the peri et er %%i%‘?e; SHCS S5 1 rmEe o por t
|

EPF PERS, 20 i 1208 @ ianmppom woumlisttt @ 2shers asend aearber ;

coupled to the_ _ _ _
coupl i ng neandifrectdoupkiithoute thiel Strofd B ang 208 moving relative to

one another. fThus, the Ffibre fixed to the arms 207 and
208 is not disturbed, and therefore no alarm is generated
15 .
Although, in the embodiment of Fdgure 13, springs which
are stretched or in temnsion 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 technicques for
bPropagating light through phe fibre 100 and Ffor 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.



support and the second fibre support for relative novenent 15with respect

to one anot her; and biasing neans for biasing the first and gqgg@ﬂczgaée
supports gg}o an internediate orientation between a naxi mum Bi 0

orientatidi pr8¥i'ded by a maxi num bias of the biasing meang-@RghGger 0 bias
orientation if no bias is provided by the biasing neans. 202. T%e devi ce of

claim1l wherein the fibre supports conpri gg support arnms. 3. The device of
claiml1l wherein the coupling nmeans is a pivot neans. 4. The device of claim

2 wherein thecQEé@%”Q means 25conprises a spring which has one end
connected to st nenber and the other end connected to the second

menber. 5. Thé-devi ce of Eeuige2 faireseppotrhéngr an abeicunVed bHasn each arm

having a firspeedfeR¥0okally gonnected;ta.a 30respective one of the first
and second supportenenbers, gnd a séggﬁggénd pi votal |y coupl ed together by

the pivot means. 6. The2d&8¥r&E &EPEPuEmugmbher bn thendeviea kaclaudes

35att achnment weavsohobrathacReRrdnkReropL¢alkLibre to the device so that
the optical fibre is sugported on the device and extends al ong the arms of
e

the device. 7. The devi 2eSBFORflaFRPROGRcRerher hfoti eennaatip® DPECa2RAhaNO

03/ 017219 PCTp&i02600862the2bersfeele Bart-iaps i nclude connection portions

for connection to the po tiogsfo% the perimeter barrier. 8. The device of
claimb5 wherein the confiecttdh “HBFEi THRPLOhprPeRlad| B8 thewkliiehtt he

portions of twmemBeperineter barrier are connected or tabs which are fol ded
over to eggage the portjo t erinmeter. to jojn_the ortions of the
perimeter barrier to the |?§%daﬁgb£%c%$ﬁpoﬂﬁﬁﬁ% %ieé.tqhggﬂe§?€@n§f clai m
4 wherein thée®eEhment 10 nmeans conprise support |ugs on the devi ce.

coupling means for coupling the Ffirst fibre

support and the second fibre support for relative movement:
with respect to one another; and

15 biasing means for biasing the first and second
fibre supports into an intermediate orientation between a
maximum biased orientation provided by a maximﬁm bias of
the biasing means and a zero bias orientation if no bias
is provided by the biasing means.

20 2. The device of claim 1 wherein the fibre supports
comprisge 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

25 comprises a spring which has one end connected to the
first member and the other end connected to the second
membex.
5. The device of claim 2 wherein the arms are curved
arms, each arm having a first end pivotally connected to a

30 respective 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
attachment means for attaching the optical fibre to the

35 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



10. The device of claim9 wherein the attachnent neans ftﬁlt her. incl udes
ties'for securing the fibres so the fibres extend al ong t 2 BERs200d1. The
devi ce ofy I?, wherein the arns have a 15 transverse cross section
which is at eas part curved in shape so that the fibrePCHAUDD@ate in the
curved profile of the arns. 12. The device of claim1l wherein the device
has third and fourth fibre supports whicB5ferma straight 20 sided W
configuration with three pivot connections formed between adj acent arnms of
the Wconfi gusabbnd pbtithe dﬁ\tn.ﬁaeof:oﬁhébﬂhen"‘ﬁ&fsﬁiBntsh%ofr' %
support and SESOE tg_) su porft ﬁre coypled for relative rmve &ﬁn

pi vot means soO t h8%pk IenEFEFm?’SEBaP@Fe{LEEXpand or contract due

to changes |n8t-errperat utt'be dehméldsstcB@ﬂnSﬁ&&E@réiﬁr&léUBBﬂﬁéétfﬁé{e in a

substanti al | y,£i- h.respe e another so that there is
subst ant i aI I y no %ﬁg%&ggﬁx%g 1(%8% 7 ﬁb Hire aReBhi-PREl ofi BRe to be
suppor t ed>on Pﬁelm?‘riﬂf hﬁ§r3©rsecendoﬂnecetaéqu01talss whichherdeyhtgeaaf

claim 13 whergiarth e._.supports conprise arnms_which
are arranged wth ?eéhgé% agoﬂ%nlzggﬁog# gl e R° pé)%’aJelt‘%Fﬁ?nE‘a Jotrehbati on,
each arm haV|%ﬁrElEBﬁpPﬁnE;hﬁeBﬁlélmiF%h BEri et udestipé vOirseansd See&Bal UPON
an attenpt tandiieess. the _perinmeter barrier, novenent of the perineter
barrier wll _cause reI rr;overrent of the first and second fibre WO
03 017210 - o 5 DR SRS e e mittie retstpedindne: one

anot her, 1put memms changei of sxtﬁﬁﬂi)ﬁtt e, ol XPANH L HL . contraction of the
peri rreter baggier causgs f but_ nq rel ative novenent of the first

fibre supporfivm th respect Cie‘“tch e Soid™ iYhrdegfiporihes R Eadimerdn al ar m
signal is notnepteréinethei einolubveneins dfor theperdaies pafderssaysed by

expansi on or LantdAcdHQhg ofq1d h_jg; r barrier due to tenperature
change. 15. The devi ce of cl alﬂn%el V\heqt%asien t he coupling neans
1. 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 ome another so
that there is substantially no change in the configuration
of an optical fibre to be suppoxrted on the first and

30 second fibre supports.

14. The device of claim 13 wherein the Ffirst 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 fibrea



[ [ [ [ a 10 singlé pi vot

i nclude coupling flanges and the pivot neans conpri ses _

pin passing through both of the coupl!ngteﬁlgggffér16ihcﬁhgﬁgggﬁg&?ﬁﬁgﬁ
supporting an optical fibre in a perine _ , _ : st
Suggort KB&#0781 connection to a 15 portion of the perlggiggwgﬁ%%%fr, a
second support menbef for connection to another part of t_ et Theter
barrier; a first fibre support coupled to égevflrst nmenber ; secor
fibre support coupled to the second nmenber’ ™ pivotal nounting nean

[ ' i bl ts for pivotal novenent; and
nmounting the f n second fibre suppor |
wher ei n upon a%&%?jgtrr%tw %‘b?%%‘%?fﬂf he® pet® nekekhepp batroera obaegenstgof a

portion of theqmrermtere basxp@isi®RUSE ScéStALeY EoOYENEAL gfg%\ﬁgg?}:gﬁ

[ f 1 br orts as to change the orient
opt i cal 11 br 6 SRROPt Sk HE AT 6P ALY Bhevenempost St £henehy
enabl e an al arfdREsndiuprert ovidsh 3tgener aledhansesHman f@yﬁé‘%ﬁpﬂér{-tﬁ?e
perimeter Har e i MV-Pfs 11 ajfé Lon or_ exIFang(%orm?lgu&t o] te}rrlgséaof
fluctuation, causes a fixed rnovenent of  t HEFTrEt e e g e
supports but AG Q%ﬁ%%\k@m@%ﬁamrg _egtlfr}gt?ﬁ%erﬁlc&ﬂcbonitaﬁ&mri SH %dl-%ir%l
:EBBSHstgnaS)iQﬁé?tsﬂéﬂland szza(;ond fﬁré{supopotret ?esrc?té’feal?ﬁarﬁ%eo_ﬂdl tionis
not generateé.‘Z 2 DECTZS08°Wre3rd1 FAadmPCy Ae2edf0the 2hplihy Hfins

[ i o3 ' jor upports conprise
ar e, anth o aLER AL G B A e s Bt et A Ral S R bihel ng
means. %8 The gg‘\?i e VSr &A1 RP-E61RFetérsugke heitkorrd thenmagng:greans i s

a single pivoElphgesn which the first and second fibre support menbers are
nmount ed. 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 barriexr;
- a second support membei 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 Derimeter
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 Ffirst and second fibre
Supports to thereby enable an alarm condition to be
30 generated, and upon movement of the perimeter barrie; by
way of contraction or expansion due to temperature
fluctuation, causes a fixed movement of the Ffirst 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.



19. The device of claim 16 wherein the support device is |ocat ablle W t hin
a support post and the biasing neans include a first spri rg hgﬁi{\’n U@ first
arm abut ti ng a wall 10 of the support post and a second an gu ing he

first fibVE%UpPett, and a second spring having a first spring  arm
abutting an opposite wall of the post and a second spring P ATaHwes3 ng the

second fibre support. 20. The device of cl.aim 16 wherein the first and 15
second fibre supports include attachnment ri¥ans for securing the fibre to
the supports. 21. The d%}li c; of, claim 16 wherein the first and second
support menbers ‘each carty &CaFst &F wHedm iy whennpsigi nichd hiixpar tirgn of t he
perineter bar Mesond M bowp stuab ot svhrehp M NGg h eqenber for enabling
rotation of thgaLAPSLAY %%%edse%that the perineter barrier terfbet can be
t ensi oned by wi ndi ng onto t he capstaniffestiontatian duyittiading naianl
wherein the filfst and 8beodeviupport crathens aaeh oG RHSS 138" Of

pl ates 25 pet wepncwhicChelle Gapst eel .is journaled for “rotation. 23.
The device of claim 22 v?/hgre?% t%h%qﬁlvgalteegﬁvﬁg FdE Foddisd rben < it
| ocki ng the c&Pgt SRCRREefibiea stppatréd mepbeirts ard aomidegi N t he tensi on on

the perineteribarrier. TR4. adbedeyiC L. claim 23 wherein the | ocking

means 30 conpgises a giog Iogateﬁgt ﬁ?ogéﬁggnhgp‘é“' Fﬁalflnt?‘ﬁe%aﬁﬁﬁﬁt deydmtzer s

whi ch engages™ Fhe®fghaPéen¥ibBint 8 suevent pretatindnthi bias€agShalnsn the

reverse directhohudeeat 6ixrk€nshOingl nhhenpeL| %@E arrier on the capstan
udi ng“bi adri

wheel . 25, Thgedeyice of claim 16 further inc §5*88 AeywAdlf or
bi asi ng the f??s?ﬂ%ngu’g%%% d*PFbr @2duppsrrsnfingsm abptedetethengdrst

orientation. P&Prehsumpeitce shdchkaberahawesrehy hieihLag p_grg\gans 2_2 DEC
d

2005 - 28 cosmhi SESeRiLd T | pg.havi ng ope_end connected t o Ph&™f | rst
support menber apd a sec%n%ﬁséﬁ'%sgg%%ﬁ?iggoﬂ% ER® pesknavded tecohd second

support menbetETHHE 37Rstbahping thaviagond setiond eagowbich is fixed and
the second spgéng 5 hamGidrsecd engd whichis fixed 27, The device
accordingsto glaim 26 wherein the ~ NS dda e Hieol and

on ibre 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 go that the perimeter barrier member can be
tensioned by winding onto the capstan wheel.
2?. The device of claim 21 wherein the first and
second support members each comprige a prair of plates
25 between which the c¢apstan 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 1§ 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



first and second fibre supports conprise a first armand a second-arm
respectively, the first support nenber being fornmed by an ene@CDEE?gug)f
the first arm and the second 10 support nenber being forned by an e
portion of the second arm the portion of the perineter barrier being
connected to the end portion of the firstzarm and extending about a first
gui de nenber and connected to said one end of the first spring so as to
connect the saiothpatieekSachdrat theihi ipg.to the first support
menmber, the ?ri%t her gart of theBpe%antg‘erriﬂga?qu?e‘?n%e?W% c?t°e(‘J"E’teo t he
end portion of the S8EBREtaMATPERJ2B: Bnapaendbeptiny Isecond oy dadrenber

and being conmeohedted tbethai HeB8d 8RFpOLt LAELSECO Jng to thereby
£ e %%gl“% BT R ¥ended)

connect the sggQe 0 ring tq the second, support’
A devi ce for suggg?t%nﬁégogan?f”ﬂgw&%h? f:l-’FP‘g 30  tha eredvandr Bpring
i ncl udi ng:> a Rp¥ingsappecondeahérwhdeh coanepké@n to a portion of the

peri neter barsgfer; 25 cond. suppor t nmber faqr .connection to another
portion of the, perinet erlﬁ%a(%\?%%] CITTEE fih S it #5 #aersinneheir st
menber; a setbRALsEPPoFecend pf bhire osthmostes aRgh e & £ibe Bi-hstnang
second suppor $8cHLA Ngh-h OF SUPPO i sensing el ement; coupling means
for-coupling the first su?)%g?t an%.}'t %‘%gj’orns St f“ﬁf“S’Fél heine
movement wit h-TESPRAY (P i Rewiien obitls fij mesarenf,0nnkli 8ReNge&HRAT i ISt

and secodfl 3SuppEpomienbel bdihd NERRIIR %’pref“%n?ﬁ’gt%?ggg . naﬁs gﬁéi gum

bi ased orientgti provided by a naxi numbias o
zero bias ori%‘%‘%%?‘? o%‘q?'f q%be tﬁl%tm%ﬁi@eermepm harzigr DE€i2905 - 29
is provided [Branrctinddindneans] poxt MIeF PSR raR atLEQRL to breach the

perimeter bafdididdadist rt_i.s moved relative to the second
support to trggeebg/nlacg{]uate thaeséglg%gﬁ r?g‘f%ee SfheBA pennected to said

d 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 membex;
the first and second supports being for
30 supporting the sensing element;
coupling means for coupling the Ffirst support and
the second support for relative movement with re5pectfto
one another; -
biasing means for biasing the first and second
35 supports into an intermediate orientation batween a
maximum biased orientation provided by a maximum bias of

the biasing means and a zero bias orientation if no biasg

AMENDED SHEET
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5 supported by the first and second supports to enable an alarmcondition
to be generated. 29. A device for supporting a sensing elenené accordi&% to
claim 28 wherein the sensing elenent conprises at |east one ilidz re
and whereupon 10 rel ative novenent of the first and second supports changes
the orientation of the fibre to thereby-cB&nge the property of |ight
propagating through the fibre to enable the alarmcondition to be

gener at ed. 30.1is grendeibd Aydetet &ib@ingURRAME; gna Sensing element 15 in a
perinmeter barrier, inclu%%ng; a first suEgort menber for connection to a
portion of the perimeter GarrPelB°8 8BcBhGSEREpEPt PHEABR thepewimeieT on to

?pother ngarth@rnﬂﬁr4xnﬁanﬁ&estbaupb?tg ie aﬁﬁéaSEeigﬂﬂﬁﬁ%téoﬂﬂé?Qeé&?éhe
i rst nenber; 0 co t he_second_ nmenber;_ _pivota
nnunting'neanguggﬁﬁﬁﬁgﬁiiﬁgggkg FF%@F% n%g§e58ﬂﬁl§§pﬁa??§n?thhE@o%%l
novenent ; and SHE@catedubponthe Stiretpantiosbreadhsthpopesi tetenabPd Harri er

movement of aapekil @RneftiBe BE' LAPLEBLeRALLEST causes relative nmovenent
between the first and second . suppofts to acfuate the sensing el enent

supported on £le firstRafEvieeo @r sEpPPPTEing a heemdine reldmersn al arm

condition to hecoedenat €g, ca_aﬂmupgnwﬁefsﬁﬁnéhefséH§i§§ PELALERL er barrier by
way of contraction.or ansi on due to terrperat ure uctuati on, causes a

ex _ _
fixed novement oF tRe® frrsf2ERdoR8cBRELICelphbrre aud wieereuren ve novenent
between lthe felstisrdmoeenadt SuppPehéSEiosaSah® HOkcRE! SESoINE c1SANNL QY

Tondi tion |5 Gae cenerafeibhshe *Rhe “EERRE Lo birteh Birnaa theo wher cin
the sensing BFEREREYCcOApEight probagstivgectloptigial tié bf fbr AMNRERHIREET
[ PEAV, | | 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 barriers
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 menmber;
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 ig not generated.
31. The device according to claim 29 wherein the

sensing element comprises at least one optical fibre.
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