WO 03/017219 PCT/ AU02/ 00962 - 1 OPTIC FIBRE SUPPORT DEVICE Field of the
I nvention This invention relates to an optic fibre support device 5 for
use in pewomshenibarriers for supporting an optic fibre waTcAUR®s3ed tO
generate an alarmif an attenpt is nade to breach the barrier. Background
Art 10 Perinmeters such as fences are knowy which use optic fibres to
generate an alarmif an attenpt is nade to breach the fence, either by
separating adjacent wires so a 0 as h t he adj acent wires,
or by cutting the wires. 15 Inogﬁ%écgﬁégﬁt? ﬁﬁéR%r{bggggﬁent an opti cal
fibre runs parallel wth each of the wires which are suspended between
the vertical RAshg Je tgﬁge s s4£ spread apart, the optical fibres are
moved with th - t of the optical fibre causes a change
in paraneter Thisofinviegiony sieddtaseda A RFFichL i SURRBT idewdect ed
by a detector gapdyai gh %ﬂﬂ%t@} HAdrds FYeangiRiading HiE SBY QY

nq

di sadvant age of, this_tec ue is that a considerable apnount of optical
fibre i s requiiddFeamirifie 1 59tk 49 FPOSERGR &balareh ¥ % athRrRos:S of a
security 25 paiddeeter bidadierchef Hadvmdidy.pe is very high particular if the
barrier is of significant |l ength. To overcone the cost probl ens associ ated
with running an optical fibre along each of the fence wires, a system has
30 been devel Gaekoxoumnd Bk Wi res whi ch nake up the fence are periodically

j oi ned by SR ' | Gd 1 I ' i S
| ooped ac% gss@[é}%%f g:%:}ngg %&H%g a\gf ?b%eé %sagrrgeﬁﬁoyﬁﬁg }P%oh g%é‘)ﬁgc?rﬁi 'gAneﬂ# ﬁe
hori zontal witcegenerate maxrlgmhdf amALHEMR: cb& altehdraacktlss t he

hori zontal Wi IRhed,! Atnix YPlsdrarBdhd Gdyasit itred A & BersARAIAA NY
the wires, the novenpent of the wres wl| further stretch the spr,ing
t hereby pul | i R§S6h Hre é'%ﬁfﬁ?ﬁ%/wﬁw‘?ﬁ'oﬁ%?y 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 Dbeen 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 loop of optical fibre to change its shape and therefore change the
paraneter of a light signal propagating along the fibre. if the wire is
cut, the wprBfog2tension is released, causing a change i nPshaya®2/06962 he
fibre which is 5 looped in the vicinity of the spring. However, this
system whilst considerably reducing the. @anpunt of optical fibre which is
required, has a problem that the |looping of the fibre is not controlled

and the 10 anpunt of. noyenment _of the wire,  dependi on re t

i ntrusion taEg8°Bl 8&e°P. éﬁaﬁmﬁi’t‘:ﬁe%gptcﬁ’@agef i %rse s@‘%pf g sr‘r%ﬁrggr?ﬁ?nt in
the vicinity change kbheppaTfhimetetrogét medighitt Isidwelurompagstiay adoawent of
the fibre in at h | st ¥ Ofetihe SRy i : kes, xtd on of an
actual 15 i n%ggsflfgg’gr?ﬁre:[%i_?ﬁécﬁ’:lge é’fr fﬁgetr'nore, s?ﬁ)%‘elﬂny;t ur esqﬁletg_%e mot i on
whi ch produceseigasednasgusingpar ghange in shanspfc fihe kg which dsove

systems i s5s MhBbped YnbERb FRcthilthe o¥ the sHH®lg.than a 20 translatory
novenent. Wile sone translatory novenent nay also be involved, the

majority of the novenent of the fibre is in the formof a vibration which
ext ends al ongHoWwa®ew, r ehidesykiten) whilstmeoediddrablyrareduwfindhaHenventi on
The object of _the _present iL.nventi.on is.t.o.pr.ovide a _devige  which,quverconmes
this problem a’f‘ﬁgr’i%n nPP&ﬂ'Faﬁ'ntf& S Ypigh &5 TSRy et;%"sg}acf o p%@?ﬁ' g“ in

30 a device fohasupher flioogiag oft thel ffibyee iish retpecntsicdiledand dhe

i ncluding:o a LifgheS URPRLLHRARS L YheC GARRC! idUDdrithg R LitiELlcHde
perimeter barrier;, a second support nenber for connectlion to another 35
portion of thénsasusienetakesr pdacea foams movieytdes gRtdale filned ard#t e

first nmenmber gmi®103mdhhazl InPERAWIYi0Q%82 of3 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.

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;



a second fibre support coupled to the second nenber; coupling neans for
coupling the first fibre support and the second fibre support for relative
novenent wb 03011219 espect to one anot her; and bi asi ng nean®Crowuobbesezng t he
first and second fibre supports into an internediate orientation between a
maxi mum bi ased orientation provided by a-ngxinmum bias of the biasing neans
and a zero bias orientation if no bias 10 is provided by the biasing
means. Thus, according to evi 0, into a
fence by connecting the ¥i éé}f ﬁ%‘srgellceon lhnf‘:rr%e‘%/‘é: oec%g'? gth %l%&gence
such as in a Mmamnbemtal 15 mﬁre of the fence, so that when the wire is

tensi oned, the biasing JBRAELAY dnthd o | &bfgﬂgxgﬂé £ O LBy

i nt er medi at e posi tion. tlcal fibre can be supported on the fibre
supports and ﬁH“P%ﬂ%galﬂletl%%piﬁﬁ?%d shibre 13 PRP%e Lo T PR ELER MeBRBEREK! o
a predet er pi nafi gl i dEPddtONto Xbhd fardstlndt ergndi s nade to breach the barrier

by pushing apart adjacent wres of t nce,, t he .separat.ion of the mﬁres
will pull on one of the%s’l?psdd’rq hf(seoxf g’lsatsr’é'f%hth? fﬁ "’Hbé)

t her ef ore i ncrididese tdugppomisntimnio taras:.:su.mphecﬁht@ d>i~cbezitdm::iao:smméent@
Cause e SRRk ARl i Sl ih (O QLadi DL B ERFNELLLC
orientation o he sy por ere ore 1an e thhe orientation an

shape of the ftls émkiysaalq mm%ltand,/ aroRee kit Q:hveemtabtveon Woreoskiasan a
vi brationg o Thiss chaReased PHEBE LI 1 md{¥gs OPtical signal propagating
through the fibre so that 30 the alarmcan be generated. If the fence is
attenpted to be breached by cutting the wire, the cut wire will result in

t he bi asing rTH&ﬁfs n@tc&;miﬁ@g:@mh&imﬁtﬁﬂ ttﬁhé rubviw éa:brﬁesur)ports
t her eby causin t}t p.rl to rermé) ta.s appl to thedsu%%) S SO
< AN bR %ocs‘?’f‘?eo% 7 o ‘T‘ 12556 2K Pin the

t he supports
shape of the mepthenad tfo martﬂlpqzﬁ)rﬁlmj fiandde suglpcas sirsoca thatizdmtaki gnal

can be ge@grat“gq:e U? t'ﬂyefgﬂc%', rLacS él{ft qh'fl‘?éﬂ. nlgl&e 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 PCT/ AU02/ 00962 4 advantage that the fibre supports can act
as an anplifier to anplify the anount of novenent of the portion of the
fence whiwb ogmy72be noved on an attenpted intrusion so thaPCTawkaemwge in
shape of the fibre occurs which produces a 5 change in the paraneter of the
propagating light which is easily detectable. Furthernore, because the
change in shape is determ ned by noverment of the supports and the

supports can ve from i ate 03| on_towar bi as
position or ﬂ%ﬁ?%? éﬁﬁgs Fﬁes ﬁ%ﬁn?agfaﬁnvgﬁe%p aﬁgi# egkéture
of the anenem¢ ampliﬁmreherEmountroflmdvemgnsbpfptbelDpnglnnrefCQhﬁalnty
in the chan t t 0§ AL sWREN BN that

i ntrusion ac?€é+€y 1 ﬁ%@ ﬁ%%cee @gv% eraﬁhheeﬁmbkggre su sortsscorrpra'lse
support arns.a ¢h@m@¢abnysbﬁﬂec@ﬁthﬂgfhbﬁﬁs°F§“§SpréthE§ﬁ§u°Fﬁ fhe

pref err ed semhogi 488t 1 Rf thBephPuRELELNoENEHBI BEbREgatnFEaARFheOHRRCHES A
spring which has_one_end connected to, the first nmenber_and the other end

connect ed to t¥eil¥cBREectaRBer . FRFERRFUBEG RECAPRE SPE CHAVEE APvs, each
arm having a sR&péi istdeﬂdmiueaabyymseameﬁtedft eha sappectisvandnehel the

first and second support ne a second en pi I

t oget her by tFePP ?Vg f8%n °veP$£? gB?ylP & Sgﬁggei %%Egkoxaggggkﬁgnt
means for 30 aheamhxm@umhblaptpoaitibbrertminﬁmuUebﬁes posthiony hsheopt i cal
fibre | s 13UPPOLLEH: 0Bs t HEvEfUhE CafAlL X! 8REAE! BRY enbRoILHRAR! 1kNe. devi ce.

Preferably the I'rst an secon portions I nc 35 connection portions for
connection tothﬁne§©r9|69§t6911ﬁé tbéFPhﬂtBF°B&ﬁFF§rm°%® gsrbainty in

PCT/ AU02/ 0096¢pe - cﬁanaéelﬁoaaﬁaﬁéearpefttaassagﬁaqown&baewhgueachrwh|ch

the portions of the perinetger arrlir are_connected or tabs
when an iIntrusion 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.



whi ch are fol ded over to engage the portions of the perineter to join the
portions of the perineter barrier to 5 the first and second nenbers.

Pr ef er ablwotoh®1a14 achnment neans conpri se support |ugs on PChawewiwz. 10
Preferably the attachnent neans further includes ties for securing the
fibres so the fibres extend along the armsg _Preferably the arns have a
transverse cross section which is at |east part curved in shape so that
the fibre can_15 locate_ in the cyrved profile of the_arng. The ar may
ol ude a 1 of BRS: EPRGSFH OB POR CARPEn TBYa P Le HOIEE (b (G (R ongt h
of the arns tpogtiengt b&ntheepeatinetez0 barmien e edmodiatedt ox Hakdevi ce
has third and fourth_ fib u t ' orJn _a i - w
configurati on™ 1$\n£t ﬁthFgg'%S?v%?r%%o%ﬁ\é%b%ﬁge fe(%gremggb%%to%ger?%ag?%cent ar s
of the W confbguimeten. t25Jiint khenportiomse afedhanipafiinatebanpier to

i nvention,g t heynof B8 skl LBHE <SURRA" heftitdrsecond fibre support are coupled
for relative novenent on pivot neans so that should the perineter barrier
expand or contract due to changes in 30 tenperature, the first and second
fibre support srEB¥eablydthelttathmnty ndaxed JeMpidseN subpapaaigd wmwne
anot her so thﬁt %lher_e I's substantially no change in the configuration of
an optical fiBbP&8 P8VBESsupported on the first and second fibre supports.
35 Preferably the first and second fibre supports conprise arns which are
arranged .w th_respect -t 0.0ne _anqther in 7 6
pr edet er r%i%nedpﬁf?'%ﬁ iaofl oﬁ?leeg‘%ﬁggﬁ%%neﬁ%vf‘%ga\pg %%%%%%%5%%9%5 udes

pi vot means seethzingptheadibresmso the Wiknes tartensd iadang the ames.
novenent of the perineter

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



barrier wll cause relative novenent of the first and 5 second fibre
supports with respect to one another, but on a change of tenperature,
expansi orworo3ponie acti on of the perinmeter barrier causesPCirsgd2os2no
relati ve novenment of the first fibre support with respect to the second
fibre support so that an alarmsignal is gat generated due to 10 novenent
of the perineter barrier caused by expansion or contraction of the

perimeter barrier due to te era chan Pref erab the cqQu I|n means
i ncl ude couplPﬁﬁé?FSHBégeéna 188 F%é°81v8? % s g4 & -

ng % pi vot
pi n passing mbansghhmchh1nb1u&escpupbtngehhan§estth|hppn nnaammemmﬂxed

embodi ment até'ﬂgggﬁﬂi ¥Rk gg%&ﬁlehar 5&%&59 Cﬁw e!a%t Bl 't@;@gg,%n&da%er

coupl i ng means - nay Separate pi vot 'pi separately coupli ng
the fibre suppnrtsrfUnlieP5959erﬁéﬁ§#€ﬁtmWWPmepésﬁéth@bfdﬁ§t éﬁ@iher The

i nvention graysal:38abeip2kdshiBpbetsiaith &ed@ei-te thobne? Antithiee,! vt &h
optical fibre in a perineter garrler I ncluding: a first sypport nber

for connectiof £BaBIepBft ESAPEFatHESpeFARERSEOBR LY PRtEACE oy t

][ryagber for Coﬁéﬁﬂh?ﬁgrt Baaﬁeb?eeauaasp&ﬁkeaf blfte nbegie]lclah:ﬁ.hrebafdvieﬂfenta d‘ﬁ r Zt
i bre support _coupled ta.fhe a_secon re._Suppor, coup e
to the secondtﬁﬁeﬁﬁﬁfF g%LﬁFv8P8P°ﬁﬁqu? rﬁfgﬁg 5P %bﬁh M) IRESt and
second fibre supportssbothptvahahlammesagmalamﬁ wh@reﬁmeup¢ndbﬁhuﬁﬂnnpt to
br each 6 PepLiEhghe YO:ORh1 L219uEEL AN aul o By S BNETER O 2

portion t he et er causes relative novenent tween the
first and secgnutrﬁcblenseﬁpﬁhﬁsP§6lm§tﬁ6 dRarden Haeotioe Hempedirtarrean

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



optical fibre supported on the first and second fibre 5 supports to thereby
enable an alarmcondition to be generated, and upon novenent of the

peri met erwbasnoiz19 by way of contraction or expansi on duePCo/AUsppesat ur e
fluctuation, causes a fixed novement of the first and second fibre
supports but no relative novenent between 4he 10 first and second fibre
supports so as to not change the configuration of an optical fibre
supported on the first__and seco fi br%.sg’lpp tt%a SQ _an alt%r corq_ietzi_ on is
not gener at e§*FI5%Fyr oEVEBP S RE A PSFARE Seconf A & SUpports conpri se
arms, and t hecansesarelbitivedmoveneatpbedsteenrithed £igstemral issednd bi asi ng
nmeans. Prefer t ' al Nt n [ i HoTRY} pi n on
whi ch the fi rgﬁhéﬁd QESE%%S% i t&gp%rht%%snt%%s SRR Y _ia%pt hi s
enbodi nent, tpetigppofibgeyisuprestedc smbhe Gimsth and sasend §ddste and the

bi asi ng meansghppbede 2of ithelredy SRaLIG RAYiaNGre donstitdlon dyitdd ng a wal |
of the support post and a second arm abutting . the first fibre s_uetp_%‘g(i?rké1
and a second YBPPRFtRIvi AT WPORs MOYSMERS %%erﬁ@%‘?r g’ﬁﬁﬁ |l of
t he post and @wagee@neoniirads idhmnoab eikivamg icnh @use tond engammtaigeport . 30
Preferably the.first. and second fi bre_supports incl att.achment, neans
for securing %ﬁgcﬁFBFéoﬁﬁ f’ﬁ‘é‘s?ﬁpﬁorfﬁ'ﬁe% Cererap f#?ﬁ:élef ifiléﬁsrlar?dﬂsecond
support nenbesscoadh fibrey sRPprartap budn meh ewllaftdrves mparpmentt fetweern drheof
t he peri er gs r,el, | Vi rgygﬂg f

enabl i ngmlradot aﬁg%%o%‘a?hgte%gﬁl??gﬁ'&)\%éegf&%?g%%atgﬁgr?% %1349?%1721 ° t_ﬁ{e

PCT/ AU02/ 0096g0on§ igpzatiene ofhamy optisddh &ihrsn sPRoEtsido R e virikithg
onto the capghansebesls rRbekeappbriche s sl aAkdns ReRii tSWRPAld nenbers

each 5 conprise a pair. of plates between which the capstan wheel
P genergted. P P

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



Is journaled for rotation. Preferably the plates include | ocking neans for

| ocking the capstan wheel in a rotated position to maintain the 10

t ensi on owotoBe1eri neter barrier. Preferably the | ocking ®eamgioeomsei ses a
pin | ocated through an opening in the support nenbers which engages .the
handl e menber to prevent rotation of the.cgpstan in 15 the reverse
direction due to tension of the perineter barrier on the capstan wheel . 20

Brief Description o amnn referre odi.ment t. nvent.i on
will be descrPpEg™ eL H'% g’ S erqéé’i’seln ‘f %1ngac15’ ﬁwpoar%ﬁ/? ng

drawi ngs in mhhehcaﬁsganewheea.a V|em10f a device enbodylng t he

I nvention; Figure 2 is a view of a device according to a second

enbodi ment; Figure 3 is a cross-sectional view along the line 111-111 of
Figure 2;: 30 Prgfiezablysthe fdnsst anfe seepmée SSRPOUMEMPELS 9Agh mum

bi ased congli t bgp; rEgauaepéﬁso& viawesf Heitteday v tHed Webskdr vi.heélp
bi as condi ti on; Elgure hows, schenatlcally a plurality of the

devi ces |nstaFFea°Pﬁn&169rFﬁEiEP Y845%°Per and supporting an optic flbre,
Figure 7 shoms a third enbodi nent of the WD 03/017219 PCT/AU02/00962 9

I nventi on; urth enbqdi f._ the _inventian: ure 9
shows a per| ?eﬁﬁﬁay\ﬂﬁ:hiena |er?gl‘§l W?’Pcﬁ‘é’\? L& T ndcikl
preferred enbplieneapsman wiheelnianta owtafiegu pesitian a:cvma/mrd:fa:lal ml'm)ort
devi ce aQﬁ?rdEQgsion 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.

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-IIT 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



to the preferred enbodi rent of the invention; Figure 10Ais a plan view of
part of the 10 enbodi ment of Figure 10 along the line X-X of Figure 10;

Fi gure 1ilwehoms72the device of Figure 10 to illustrate opecatAwoaf2t he
device and show the device in a second operating position; Figure 12 shows
the device in a position caused 15 by tenrperature fluctuation; and Figure
13 is a viewof a still further enbodinent of the invention. Description
of the Preferyed Enpodiments 20 Wth reference to Figure 1, a device 10 for
supporting an®BPR¥t@ 7 fibre in a perimeter barrier such as a fence formed
fromvertical posts andFhgureo8tshowsrasfosrthoembodimenti pfsthee
schenaticalIyiﬁygmgigx,reference 12 in Figure 1 and nmay conprise barbed or
non- bar bed, si'ngré or '25 multi-stranded wire. The device 10 has a first
support nmenber 14 and aFigevadd shepsre menbeetes. bapriprr ipciudizgcond
support menbesgopdfr 28dviedr Acbb@ndgdtbothe peafeshed eaboddménte ok2 by
30 cutting the wre 12 and coupling one end 12° of the wire 12 to the
support nenbebhe4iBRENERENSt her end 12'' of the wire 12 to the support
menber 16. if the fencerbgara8olo bkraatiehrcof ar sapportt devieegabsowfling e
can sinply be_ connected to each.of.the support nembers 14 and 16 so that
35 when the mf?egﬁﬁrgrggﬁﬁﬁﬁ eSmPSd%EFPFCSE %@?t&?”i E18%ice 10 is
suspended i n the mannerFigone LOAFiguaeplan\\@ie®/ O6£7RagtPET/ Bbe2/ 00962 -
10 The ppo e r y 1lsdentd_gal LClyude
connectigﬁ neé%%g§%$g%gn%gc??%§}?hgbwfggﬂ ngégl%}g%é%a%igf?@?gu?%élggrtions
14 and 16. The connect i Bhgunayllj gepwdethel dsvige afnAignrendOefi@s 12' and

12'" can 5 | ogpigstAhi8r Babikryelivn bite thar Hedisel AntRRHALC Itide dedlite 201
whi ch can be fol ded gver and crinped to the ends 12' so as to secure the

ends 12' and 225ecepd; RRSEALLHS PREAELPT

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

25 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.



14 and 16. The support nenbers 14 and 16 have a second hole 22 so that a
spring 24 can be suspended between the 10 portions 14 and 16. The spring 24
has w re wods/021and 26 which can couple in the hol es 22PCAAwWeAaEK2 Vel y,
the ends 25 and 26 could al so be connected to the support nenbers 14 and
16 by crinping the tabs 20 in the same mapger. as the barbed wire ends 12
and 12'' are connected to the 15 support nenbers 14 and 16. The support

menbers 14 and. 16 may al so clude |u r ui di th.e t.ic fipre
TP e auanine. supbeats neshars 1o L6, a3 gohrtalyy, Jashical and
curved arm 30iasdudes echiedctiione thean® Idralconneeiont n:ml m@nreerased.zt (o] t he

first support mfin‘ggn '1%03%% o%(?:rl% %;ﬁ_ orftéld[;rq_ o v(')]gh @' 350

are connect ed fo gupport e ers conne Fons 53 and
35 which may gshepldec biwdeissd 8pilmowhighn&her |emi$1@r tamdl [32('e. cHme opposite

ends of the anEhacd? 2Ad c32:AkevAINO! ey pedIRALA S QA Nelciee ﬁﬂqgo:(

connection 34 which, again, may conprise a pivot pin, rivet or

30 I'n the ori @At Whish sReWPS Fotdesr over emd cRipmechites the e&’rﬂf 32 i a
general 'y shahkowoC gevede\ehenndly aki'oRand Tike 'dad Qﬂi@fs@ﬂiﬂiﬁ menilfers

tall ed th 12 35 that th t t d but
ot ful 1y teld: BRGH L8, ¢ ke SREDAR MSBbRIE 12 atd A6 HATY A Sl |
o&/egbgtziongglzmm #17] Eloglﬂﬁtlav\/@mlinfg)amsm et ernsdiratesd \maﬁix@eﬁ:liﬂ:hle ’
P I n {
£P908ortbhe 3 SHLUON BELRRLAN, O/ SULANGN, LALTE ] Iad ake

up if the spF’l |sf y “stretcC esr Ive
rel eased and whpkhesamo doupd eating|thet (hOtlI$§ Zé’rnsmmwelwlﬂt@ﬂ @rzis s a

view of a secggdaﬁgbggi %ﬁtld)falwﬂen%e@%ed 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 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



in which |ike reference nunerals indicate |like parts to those previous
described. in this enbodi nent chevron-like projections 38 are punched out
of the suwpeswoimenbers 14 10 and 16 so as to provi de aper Paragioanaet abs
whi ch can be wused to connect the ends 14 and 16 to the ends 12' and 12’
of the wire 12 described with reference_tqgqFiLgure 1. Simlarly, a
plurality of individual discreet tabs 39 can also be provided for securing
the ends 12' of .t 2.15 and _al sqQ the.arns .25 and 26 .of th Spring 24
Lo the  suppoPFiRBRALAe™ borieiyenctiaRt i dhe Mind &l Wi HR ",
can be provi déd tiet lsparimigh 240 itso faldan githrerechiesl mehencsptiaani2f imny al so
20 have a cur el | fibre
\é%@e‘é &%e%l%%s%% %Fﬂf"“%grbgléﬁgfoe b”idbe ANl Yy gl

100 can be acconmo ate he optica can connected to the
arns 30 and 32r®s 39 pad 3R - along the arnms 30 and 32 by a netal or plastic
tie 101. 25 The support nenbers 14 and 16 and the arns 30 and 32 can be

pressed from netal and the tgbs 20, 39 and 41 foryjed in he pr.,essi ng, and
then fol ded i BEEUERe 20/ ﬁt&?@ﬁh°§h& sereRd 5*hﬂéga Q# T2 nd

39, folded andn Q‘hl:.ﬁihed.:.ﬂ:@ TeFerichncie Quic¥a 125 indi witd Ndlspigaxg 24 ®r the
30 ends 12 12'"' _of .the re l The a A1 n fhe folded int n
orientation i ii'ﬁﬁl cﬁrteﬁréi;?u\ﬁ \ﬂ:es&rt:. 5.9 a Itglu 3‘6‘& efmab &%enotptcﬂlcearlr ‘S‘r’g‘eloo.
The opti caI fpbpeemdomy 3i18e axes pugicheld loud, dfuttheorsauRonir efeaniwestsy Idy be
in the f gna ‘i% Vﬁ&”%@ ?:'f&gu&' rai)'eﬁtfulz@sescm 5&% an{%l? can be

PCT/AUOZ/ 096 h reference to ures 4 an an attenpt is
made to breate@h&opeonmecds ther snds gy p@% L6y tepdhe wnds 12" and an

adj atcen]E \chr e1\z/r'n'0h>f12 %h@lr raﬁ&&ed.lzfl%\é%ﬁibe][aehﬁ\ﬁﬂ %féﬂérﬁ:eil&odtﬂ%%fm ng
apar (0] e Wre W resu a Qr G | e In e
P Con or, Sibilaflvy o IERANK oF Brcdvdankl, dhequdst tans 05 FRR
for exanpl e, allee beppaicvifed Forheediurdmig atheofersls AR 'A.oflfthepwilnenglL2
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.



of the support in the direction of arrow Awll stretch the spring 24 and
I ncrease the anmount of bias which is 10 applied to the arns 30 and 32 so

t hat the woms/H08Q1and 32 are pulled into the orientation PomMUR0Y2gure 4.
In this orientation, it will be seen that the radius of the curved
portion 50 of the arns 30 and 32 adj acent qiohe pivot 34 is decreased from
the radius shown in Figure 1. The 15 radi us shown in Figure 1 may

preferably be r

Figure 4, at Win%xi'L %r%%g{e?%![ ch o%jltguét%ssp%x%? beér ng P%:dé%cf{ ﬁ%‘%}%}
15mm  The chakgebireachdithe perineseaf dagnivr damyshing tamama/uer@flz he
fibre at the pag hO'&deacte%‘; Q}i&-\éGerIﬁQ.I-PQ.@ 'ﬂka’i{béé JRFST %&ﬁ% r@ﬁé ed

and consistently reproduced on an attenpt breach the barrier

person pushi Wérépénzt' e pushing, eparr afd "Ll'ﬁ/l"ﬁ’gr%sjsz B‘é"tlvgee"rﬁs‘%
adj acent g rea ¥drcebbefingn s@bbﬂﬂ]é@d.rbrﬂiﬁ:lﬁlﬁem kyE cugda r&:&ﬁtﬂ.@j t he

wires 12, the cut W | | ease t,he tensjon a ed.to the ring
24 5o the spr Arsowsh 4R Figtne 4 Byl o B por i by
pul ling the suhposupmmeaslﬁn Mmrdiscetdbac&umﬂ)ratrmrtmr ¥rhe npuliking

direction of gerewB s%%&o of Fisgure cﬂ%[ dj}t Zﬂoqﬁl}ﬁqm?‘h l,,?,_][qﬁf“g]lxeg@éﬂ

rel axed. The el axi e sprlng support
menber 16 towahessphrengu@ﬁomdngmealsﬁ \th agmmé: Qﬁméonaa:sm;ﬂlmlams 32 to

pi vot intyy thgy Piiéh' o5 %'i‘x%""'&r&d% 30 AL 2 SO Wiale iR TAdISSR dia 32
effectively flattened out 35 and becones |nf|n|te (ie. the portion 50

ef fectively fBFRsPU1ed dngR Hhien OF AREARHP ™I hevEh ol FigUaR Shapk® of the
fibre in the ‘thﬁ.lsnbﬁ:ﬁ.e@:ﬁ:aﬁ:h.%rﬂoﬁ.ﬁ:l 1190 Beh sedd) @M che N LBl 8 Sche

bi vot al - connoEEFERSoPOFRACH 0 50 EhRd S5 ¢ et A S d B B The
pi vot 5 conned#i dssd&&ma@e&lfa:m tthe paditishghedwi hin FigaEd land TIBR
together foy theaRLLOLH3%m Y FIRGTEN oy Hietdddbil 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



in the direction of arrows A and B previously described, wll tend to be
anplified by the orientation of the arns and the | everage of the arns.
Thus, onlwoassmeil4 novenent 10 of the wire 12 will cause &CIignefiwant
change in shape of the portion 50 fromthe intermedi ate orientati on shown
in Figure 1 towards to the maxi mum bi as pgientation shown in Figure 4 or
between the orientation shown in Figure 1 and the zero bias orientation
shown in Figure 5. .Thu only a 15 small novenment will cause a significant
change in shaf@ER@tH p’Pa()w%:és the controlled change in shape of the fibre
and therefore the easily detectable signal to indicate an alarmcondition.

This anplificgf o.'é%e HRYSEEL o ff théhﬁl%esllzoﬂﬁeetaenl BE' YRELORring
| mport ant because t I nt rusi on ace at sone considerabl e

di stance froif tand | 3% a€P okheHaembers é@v?ﬁ@s 80Py EhgcPE¥PFy installed in
the fences Thignnd@Eidssl 85! ynafsl hanan £BS pafretwbl o€ epar armshsoasmant of

novenment of one of the p 14 and tiye. the other_and
the 25 ampunt3 %ft%ﬁ?@%ﬁh‘g B{Fetﬂé"gbr?ﬁg 8% ggvaﬂr—pg 8¥ ah‘fa w”fﬁeﬁ'z

arpl i fi cati oniwftidadireveient obyaihewseneandaBr prgeientlyf deberidbed, wil |
ensure a signif n h noge b ryat e.gu r gon the
arns and the‘?”e#:g%% ‘% g?i ?yala%%eg é‘g %grgfﬁ%t gglgﬁgﬁggg%f o?hgﬂg Eﬁ?‘
propagat i ng t&mdaughemevérbge ofi gheea&nshov@'haﬁn naﬂxl P—aﬂnéﬂllo?‘lot"ﬁ@ent
present hpveng O@hérh1@effﬂcﬁli§0cﬁﬁé§h 'EEbH@EicKﬁEtbﬁahgaoihssiéﬁeaBQ the

hori zontally di sposed W res . can be seen in Figure devi.ce 10
can be connectlkel P‘?rr'éh@h 29 fﬁ@mthéslﬁEer’&ﬂjiéééﬁt °6Fr@nEP'tP-ﬁB S8R 81 for

exanpl e and tw@ Ifai:owékaéetsaehéxmﬁdmainoagatsheraéﬂeaaeoandhaanoﬁneach
of the WO 03/017219 PCT/ AU02/ 00962h g é nd t hen_ext end fro one
wire 12 to t Hel9es® 4a9Fakehve®rk T2°5f'18n f ﬁ°ﬁg§ ﬁ“’@‘xf‘?nglgf%ﬁg L R8%r s

30 and 32 ofthdezéeyi bfadloehaneatddni showat ini Fégh2eahd s@husn, ondyt bat
all the 9%!ess&%lffmovgﬁgggt%glgycguggngoglgnlflcant 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 omne 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



5 fibre. The fibre can then travel underground as shown by dotted |ine 160
or along one of the wires 12 to another |ocation where another set of the
devi ces IWoapmiizmstalled in each of the wires 12 as generaltiavocndiczat ed by
170 in Figure 6. The fibre can then extend along the arns of 10 each of
those devices 10 in series and then contiyye to another |ocation where a
further set of devices 10 are installed and so on until the entire fence

150 is cover t he e. Because_the f| r e ext end
al ong each oféjef‘ﬁeélef ‘itkl}f T FrECSIND L OB O opt‘?%g$ ?% li}?% Ji@guse in the
system is corsijiereit winssi2 tamd cyenyrageiy extendi alorgdecthesarms 30
Lnstalling tNeophlde R BlPicq DP6 Medinededoon' thed RbYC12DokASE e

fibre is supported on e arme 30 and the devices, 10 and the arns
30 and 32 ar omn\aal thaty abht ke | ehreanh? rapofrBeeered by o2 sSe¥PPRg of the

wires 12 ar asquddli nopd AhpEeldn WhéRStizdvel hendddgeovhdt&e shdwe bg

changed in a _control]ed and reproduci bl e er sp thai change jin the
par anet er of q‘?‘b‘?ﬂdt:\"&ﬁ%lq-‘f?]go’fh?‘ PHe ‘rFTEbY e MR 1234 %’“&%ﬁ%’ét ed to

cause an al armmﬁlmf@ d&eoeﬁegeﬁeu: ab£dth&i devicds showsre imstadled

enbodi nment of, the i.nvention in h th r.Qne
anot her at t Hgtr® %‘Th £ 1f‘}aea‘?”(i: T%l %ﬁéﬂ%lgg fﬁgtggirzéé ngzsnuﬁeral S
30 in Figure E?:.gtrnde ot e 'I'hda(ef:pla;rescwfl thelsee:ﬂbsmil addngi the ?-@ft%r@ﬁce to
rgure Lqof Al & [‘?‘@?é &&6#9&& f@bﬁq'é@ﬂegfaﬁ&ethQﬂeEBhQﬂnﬁQ hi ch

t he devi ce 10°71sS ormo stralg 35 configuration having
a first arm 1@101:@9%&%@::&?% Hb?reaatﬁ‘FF*ﬁhﬁ??n'FEB3°§nﬁe¥1’-FS§rH’i aFfh 104.

The arms 101 sk dPPeq a58a) 96N6H @atmptueteﬁeﬂﬂecfeﬁaems(» Isecevened0?
and WO 03/017219 PCT/ AU02/ 00962 - g ar ed ned bﬁ a p{:vot g aectlon
bRt Rt el on

106, and t he B¥ ngha oiiPEgg 1BA°ARES] B#‘?\e ipge 4 Bn=X The
arm 101 is pavendléyckosfechedfibrespp;tthenaeouitd bf aeppival 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 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



connection 109 and the arm 104 is connected to the support 5 nenber 16 by
pi vot connection 110. Springs 124 and 125 extend between the arns 101 and
102 and wOd3ant1404 respectively and provi de bias in exaeChauheesane
manner as previously described. 10 This enbodi nent has the advant age t hat
the arms are fornmed fromstraight sectiogfg,-of netal rather than curved
sections of netal. Furthernore, there mﬁll be five curved portions of the
fibre support by the ar t the C ns 9 0 06,2107
and 110, ther§€§ %ﬁ T r 235t ng gYh? ﬁu er oPg %ggggsipg’cﬁ%gaFﬁ%egrP% dos
fibre shoul d aha 1m4rere2:benpdlbzdaopngVeceuneneewntﬁ@ﬂandwhg ﬁﬁ@‘ﬁ&i
that the radiyg ,ﬁh&t‘é%ﬂ&“&&ﬁ&ceéﬁhtg shppsee! ﬂ%ﬁ\bb@ni@ Py ki pehwtt 0 be

smaller in the termediate position shown'in 20 Figure 10 than in the
ot her enbodln@ﬂ@%ethogtlpP anﬂuFbﬁePr§nﬁeélHﬁn?°nPsFﬁ8ﬁ {tRafrhro E¥PPOT e

springs 124 apdmier 86 BPOPAvbHE EbfHeet8onaigsongl e spring could be
I nt erposed between the arns 102 and 103. 25 Furtherstill, further nultiples

of the Wconfiguration shown in Figure 8 could al so be used to increase
the nunber ofpaingsangst andefinseekbendubbeweeh thevedmsedpiloand 402t he

fibre which | 2a3upperiod D¥at BE fexl66e190ab0L 83 8e! Bils 3AOUALIGN

and preferred AR venti has sone a tiona
advant ages ovehe sémecmbuuereas previouslly described. In particular, the
enbodi ment, of Figures 9 to 12 is not susceptible to 35 changes in

tenperature which em% cause an extension or contraction of the wires 12
whi ch form t hEhper embedimeps, hpsr thenhpdvaptagRatbat: fbepFITspare: Fosmad e

WO 03/ 017219 PLdhALR2498R862sectibnsSEEShkbuill ¥athelth&hdal euk@ed( not shown)

bei ng adversely el ecl g0,y b UChUathOIg L, | BIRSLALNNS W G Cougapren

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



if the arns 30 and 32 described with reference to the previous enbodi nent
shoul d nove because of stretching or 5 contraction of the wires 12 in the
previ ous wolmadiTent . Wth reference to Figure 9, a peri meCErAUD00%62r | S
shown in which Iike reference nunerals indicate |ike parts to those
previ ously described. As can be seen, theipecineter 10 barriers nade up of
posts 151 and wires 12. In this enbodinent, the support device 10 is

contal ned Whollye:vhb0LY 38MEN' gLRECRAR! Inbll spiclm sl Wyl de1 PAC Of

the devices 10 fTecelrves a wWr are not In
al i gnment  wi tﬁfﬁ)ﬁ@taﬂobﬁeiflu&!;uéﬁﬂobé dochemperatarE ghiehy couwld haRReHe

noted that theswhg Lahs! bedahdC 32l dedbeeneanpatheddrR il ¢ 10. The
devices 10 are |located within the_posts and covered by a cover ,so that it

appears that PRevigpswepkodigepk FP@HF@ BoxRy Peravis &L strehehdng Sear
to be an ext epshepaetioncolinghBeirde Inntinakhge, priefristrormhbsidimebza 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
whi ch i ncl udegitherdferensel®o Fhigufrac?®,t hapezdmets ﬂdaern;iazi dxss sh®wrs

connected to fn%gcﬁ?iugadrafezénwer Buhe a2 ﬁ?ld‘?.fc%.t%ml d Ces Ry dw'th

one another @assists in ﬁ'g-u sing the operation t he
nature of novehese previeu Neéeﬁﬁil’-‘é-he@l I | Bsr c§Pe e Feenge Hhge Perimarer

produce an al gy p-£8Pdi hh@8- u Oo@ﬂg,o@ftst He10awac el rb 12 .Shaw dui i gure 10
and conprises a support ne

whi ch receives the wire é\%@&é&r
exanpl e the wePRodINeREq\hhe,SEPRRFE §PVieRe L0ods Poptadnes y of
squar e cross-weehinnsamd bﬂfck:hée@oatba&el poiTin @hifsolembddimenit]e asdH Hfl51a
and bottom wa ver .(not _sh own %an Sqver the ﬁ&%nw%:. %of t he

151b., A 3
post so as tléhﬁoaﬁ‘é%ef’hgodgﬁfzgé efoaw‘”tlﬁu n host™ "AtSecsind rsUppor t
menber 201 i samésnobr dni dddonenl wd thoonec aadthe\\Da33 /Gty DE) seen from

rPeC]:r/e 'ra‘g(r)]g/e %0 9 Gglguré 79 .a \ﬂ:r %h@)al(is B%h n%%eﬁh ?:h\éﬁ:r ‘i‘:hLZ t&rl‘l‘aes (fl.ra'b%qq.e\ﬂ tlrﬁ c
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 1l2c
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 15la 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



to Figure 9). The wires 12 can pass into the post through holes (not
shown) in the side walls 15l1a so as to join wth the support nenbers 200
and 201. woTh®1zwupport nenbers 200 and 201 are identical exTaut2h@s2 the
fact that they extend in opposite directions (ie. if placed together would
be a mirror image of one another) and thefefore only the support nmenber
201 wi Il be described. The support menber 201 carries a capstan wheel 10

P oy 501 T A £2 (kR £RIRAS P8 338'HLRrIbAN Riph)RerkinRMPOT!

menber 201 is bl*urca or ne air o a whi ch J our nal
an axel 201b o Bhgehe She cBhetwhremedp QGE PésﬁDEnFthhGrPPéFth€ﬁuﬂhth

the axel 204y, dhe£3LSLRGwA 21£aeﬂetBEa@Xﬁ£1291QB1Ea§% %sléohgbgn201c
whi ch can be used to engage the end awre so that the wre can

easily be mod%ﬁF%n?betﬁ%ﬂeaﬁgtﬁﬂmbﬁﬁéegogoindTﬁg axel 201b has a crank or

wi ndi ng handl e LOPpE&LENREMBErE0200 sAdagoloacaaiienticadx ekceptb Fatrd
capstan 202 to be_rotat stan 20 to

tension the wWhe EQCtTﬁgaﬁaEE?%neﬁéﬁngaﬁnb89P8Fé#8d%5§98%6 nélﬁhe andl| es
203 by a suipbitedt voyether wbald) beWaemirkorwimegé2bfhane baenhhwbly

tensioned, a Bh8 LASEoRUANNLALS LASILEHOLUCONUIREE 903 faaNpeNol s 205 in

t he supporte as~to e an abut nent handl e 203
and prevent t@esccabsdan MhEeSHEDQrFrmﬁmberaﬁpﬁgcﬁﬁrﬂﬁé Pe@ép§§aﬁ1W@@?ﬂon

due to the te %éﬁOanﬁﬂibﬁdtﬂ¥ %Eﬁe“ﬂﬁﬁ ig. eﬂBH%edtheAsC§B§%ﬁn1%O§lb%raeld
in place by t In ocated in one of 30 the hales 20 d the wire _12b in

a tensioned c%ﬁ@tt?hﬁ S“HH@rEUBﬁUPFrngHﬁeFSZBOfP§°éﬁﬁﬂe€FQd togmed 2fnP207

and the suppgsirnBfbpLatfd nalaowneehegoﬁenam ahmaze8. 201® ahnwhiz2h/ and
208 are connecjied to %he S g? 20 nbers d 35 %8% .in th pSRPE manner

and, as shown*Pf ErBEFR™1BA a?ﬁ1?8§n ﬁang 18€tmeen end parts
204 of the neakels202Pla The cappkead 202thasé phet axigyl 203bn hexe a0

03/01721%5PCIA§*QZQQQgG%hiéhlgan be used to engage the end of a wire 12
so that the wire can easily be wound onto the capstan
wheel 202. The axel 201b has a c¢rank or winding handles
203 connected to it so as to enable the axel 201lb 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.



in the internediate position shown in Figure 10, the arns 207 and 208 are
generally parallel with respect to one another. A first spring 210

provi des Wpag/ot1¢ he arm 207 5 and a second spring 211 pr@®¢roda®2oims to t he
arm 208. The springs 210 and 211 are fixed onto bottomwall 151b of the
post 151 and have an arm 213 whi ch engageggthe respective side wall 151a
and an arm 214 and an arm 215 respectively which abut the arns 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 nenbers 200 and 201, and

t her ef ore t heImrbhbe2dZtandeddadtepposhtionr shovpainngiguze 195 thehagmst he

arms 207 and 209 Lpgl H68 2reoyphiPdl1il2pgea22Q1 a€n2EéspReRCEL Valy foOr
coupling the arns 207 and 208 for  novenent with respect to one another. In
the enbodi nen@BotBaswn RAnfErghr ePxdng: RL0r PERYLLesoP1as| tooEhsy BB 0dhe

gggtheé and ﬁaﬁ&n8|geBBM&tsﬁ%ﬂn&zﬁ%ma?ﬁeﬁiahéobﬂasbebhtﬂﬁ branges .22 fhand

and couples to bo m 51b of..t st,15]1. Both.o e _ar 207
and 208 are tﬁBFé?gFeaigléﬂgtéléiﬁﬁ? Sﬁxﬁﬁe°§¥$oP°g%ﬁm2?EalTﬁéagrﬁ% 8% and
208 have connpeser 1523a8ndhhakeman bemi 2132%hiikh Bogages [khgs regpestdve he

i ke for receiviing LC fLhr 5 n olLdi t f LA t he
arns 207 andsﬁﬂg.wsgltggiéngégi%gn gﬁs%%%ngnghgﬂf?%Péagqugggfé?gvgg%ﬁ1the
top and then whi€brabuti bhe arfisgdP@- endcdABi §ar shessbanbiesakbe A®Sdevi ce

at the bqtf o oesaﬁg pBBkefrBY hel b81EEcRUERLAN 2R0Figlired pabib@iRist S
made to breach the barrier by, for example, pulling apart the wi_re 12a
shown in FiguFbelﬁeaﬁa°ntﬁEP¥FF§ B8l 5iet R¥PPREte eEF 29080k in

Figure 35 10) aniheheubEbRe 8Rar hrfik by wnae208i | byCtheewikeswilra abda to
be pulled in hg direction of arrow Min Figure 10. This in turn wll
cause the supia t menber 200 and the arm WD 03/017219 PCT/ AU02/ 00962 - 19
207 to pivot in the direction of arrow F about the pivot

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 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



pin 225, thereby pulling the arm 207 into an inclined position with
respect to the arm 208. The effect of this wll be to cause the portion of
the fibrewomsken1250a in 5 Figure 10 to forma nuch snal | ecTrAan06of
curvature in a controlled nmanner to thereby generate the alarmsignal in
the manner described with reference to Lthggprevious enbodinent. Simlarly,
the portion of the fibre marked 250b is caused to take up a curved

configuration Vi n adi f

ivot (ng of 192 o upSeat THePasdFest iRt PR, ST RE  Rahbe En Chi pidor ¢
configurati onpii ms, pbhérehyZﬁﬁﬂaln.ngathenaml R8@ amgo P@pﬁ@&ﬂ-@-ﬂﬁde manner
so that the changesbn LhenPRLageLer ol cnli dbh BR¥el | g Heaush deharidr e

can be easily ¢ use an alarmcondition to be generated. Wen
the wire 12a wlpubeetioi fanpe HhpepprbAoBf ofr FBR FLDLTEHBAFRFS | 25028 he

arm 207 is agﬁi fetﬂﬁ EbaEOQﬂ bhguahMsmidlideef rhguspofnguziRtudeyiieus v,
when the wire ails returned to_its, nornal e]&r!hﬁn thesrln 210

will bias th‘é°ﬁFﬁ?éé?db§ERn?5 tRethBEPPYASBRE ey,
shoul d the MﬂEEelﬂanharﬁﬂéedrtbeﬂhﬁlshﬁtefb&&hbentothheammw@ﬁ&ug Il nove in

the sane way agaipst _the 2 1 d
when the wire® ﬂﬁ?@"ﬁ“@f‘grn gi‘ ??‘ﬁ'g?{(ﬁrggﬁ %cr?léﬂr‘l' |§n%flilggll?f'e %f% g\%t/sﬂé;dq\?l ew
of the arm 20250b fist tedskidnts tbEenygpnmeyedrvedagonfiguratien Hhagrinshaul d
the mnre]}ga ﬁﬁchBQag ErSQaEQaE be &QQ?EQEESB%QEhQQ R¥ e Wik thdly icE

r el eased. occ arm 2 spring 210 biases the arm 207
in the di recttbﬁ armaRP3w Ehemebygalso CRUSAPG ttlli’@ FHengeo s in dotted

l'i nes, bscauseohhﬁguESE%iano%uEahl 96rlaiohh<25w anlaadwiuiid]gddwaxﬁaoru ng 210
in 35a conpresse condition has been reh?9 t here allowr]i%rt%ef

spring 210 t o*pRERARREPILNISHRSENER g?n&\ﬂw FEPEF TS and
mar ked with thegRei Wavemahgliai:auammuoz/lm&azan b20 easdflar @ledeeanetker al s

In Flgur%j}1 tghgangrgnzg a%%pggnhltlon 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 1l2a 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



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 WPasins2% severed, as illustrated by the positionPCa/Adpeoed2! i nes
in Figure 11. Simlarly, if the wire 12b is severed, the arm 208 wll be
bi ased into an inclined position with respgct to the arm 10 207 by the
spring 210 to cause a simlar effect to that described above. Thus,
novenent of the WI res 1 b.to %Qﬁra th Wi Sinf RE’ son
to breach therﬁa?ﬁelelr eor%%?%vggj'% ik fﬁ' h‘gl'vm (r?re}*se vﬁﬁsr%%u@e]%e arﬁg 207
and 208 to nodettedaflinest gnoﬁ'egumﬁé: angl tthe athanggsia (shaRsha@e in t he
configurati Onrgtalh@.egte' Gh?cv%i%x%s oEURBRY %t&%ﬂéﬁésﬂfdﬁn@@s@%é% to

enable the alarmcondition to be generateéed Since the adjacent wires 12a
and 12b to whFdRari¥ syppert ‘o %%W%WW%%&% ¥ e not
in alignment gebiedne agNQhesteatidde bathaigdsi tivh Sapaicited Dinds\in
adj acent wires.,to engﬁlue a person to breach the fence on either side of
the device 208igpEe se sone relative novenent between the arns 207 and
208 to thereby enable 25 the alarmcondition to be generated. Furthernore,
because of th I n | 8S n e
devi ces 10, a%yng?'fae 1%'%? eacC %et t:tl'eZ% é":slzrrsees'(rae%evc‘\fl :]ﬁ%aﬁ%ga at@?g@sﬂtv% of
the 30 devi cebiagedo mezot r@ing davcdd nest mqamui@mmmlarnﬁm thorkhe Rm

exanpl e, 4§ aaoat L@mhe' SoRG tzqoméd ARAld d hedOhr (WY & Jedad N

Figure 9, then t devices 10 drawn in Figure 9 will be triggered. if
one of the w rie§cr2&eadsabame- then one of the devices 10 shown in Figure 9
will be 35 tri ggered as will be another of devices (not shovvn) at the

ot her end of t cut WI re l2a. 03/.0172 PCT/ 2/.00962

arrangenent sff P§PEs F (e FHEES ¢ 29 st??a%rasttre?}é%l ng or

contraction Ofm.trbe \Morma.bz.edlae Heaxrson 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 1l2a 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, 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 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 1l2a.



fluctuations in tenperature wll not cause an alarm condition to be
generated. The reason for this will be 5 described by reference to Figure
12. Shoulwotohe1m2iy es expand due to a an increase in tenpecatAlneoews2t hat
the wire 12a is effectively pulled in the direction of arrow E and the
wire 12b pulled in the 10 direction of armeaw-H shown in Figure 12, the
anount of expansi on of the wires 12a and 12b will|l be the sane because t he

wires are nmad SR I
| engt h, etc. expan? I on 0 SH\;%'\AI}?E < I?%gﬁe;%sg a % ow sprl ng 211
to rotate t hetb@tsm@ﬂchmﬁ)é?r mta?ﬁ?td@fa@ﬁ e iigere 1B e it

arrow K ar oungjpic¢lathidhs? 4 ac dr@l th A REN ] Ak s ard LA | FOF ate
t he arm 208 and support nenber 1 about the pivot pin |r1_r_t he ction of
arrow L in Flg’ﬁﬂnélfz-%thH'@% . e ?ﬁﬁfﬂ?‘rﬁlﬁrvﬁ S Fotate

the 20 entire gRedibed BwweFdhends W Fligus52as is shown in Figure 12.
Thus, there is no relative novenent between the arns 207 and 208 and

therefore the configuration of the fibre 250 as supported by the arnms 207
and 208 does shoulchiiige wiltas exyard atun sigrrlan sinpreasg och 25 Sini | arly,
| T the wires %qlﬁoea:%tt&e 4 thll Yhd mnt%@ﬂ afdrersddici AopP Il SIYR in

Figure 12 will otate as a unit out IVOtb’EIn 225|nthe opposite
di rection and Uthﬁ?eldmf’é'-lt% aforrrrpy & iand drhe Heixe 2pLled |in fthe) not

change. Tiys, MRCR-AYH BE %ﬁ@rﬁﬁM@'l@@'ﬂ&dfebﬁzgmaérﬂﬂJnﬂ_h@f
rotation in the oppaosite direction mtherE% of trat lon of the wires
[ﬂé%t

12 is caused SFPansdcR _f the JiTeHd4he& § EERCEHM 201 in a
directi on opposidafis® the briarsk Hiten nedpirfrd tinsl sdremedosei abtand ngee he

arnms 207 and 208 abo.ut t i,vot 35 n 5 agal nst I ngs
210 and 211. %%pt}%ﬁ FHures® 21?’0 ’the'Irlﬁ?or:g‘é CEIE <

03/ 017219 P_CT/Wﬁl:@Z/J[mQ@ﬁ.ll ﬂ&r@mt@@@mfsmﬂlhg:mmm@Ws when
an attenpiS'ssupport 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



made to breach the barrier, but not being subject to the generation of
alarmsignals in the case that the wires 12 which formthe barrier expand
or contrawDodoen2io changes 5 in tenperature. Figure 13 i PCa/Alioemosst a
still further enbodi ment of the invention which operates in the sane
nmanner as Figures 9 to 12. 10 As shown-igmFLgure 13, in this enbodi nent

i ke reference nunerals I ndicate |li ke parts to those described with

f to Fi 9
25015 not SHBIRERGass o denskhSing, HaFR B1dhats WIS B BBLshbl 1017

are formed byadqtegrlareaqustbe basrierns bot net bednghpukiseE ter SREded

wi th prongs 38éneggélaﬂdo§0§1aéﬁ éigﬁgﬂﬂnmntEﬁe whsesthde and ddResxtuiend
under the prongs nd 306 and 20 over the prong 305 o as to.connect the

wires 12a andwhigh ?ﬁthEh?é?ﬁEEF?VeGEBﬁHQCPFoﬁ° FRLEN “?05°aﬁ&a?€f and
therefored o {hecempeestiye.arns 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 crinping the prongs 304, 305 and 306 so
that they serfigeaty aBtﬁshatoiEWeoﬁAaestial Thetpeongsboldimentmofbdhe 201

are connected,to _the b _j S n t
passed the pr%ﬁ ?ng 5% ﬁsog%g%?gg ggetgg %Eﬁf ;gggf&hﬁ%cﬁg?g&%%nEQESZd

to a fixed brbtokdg. 320 30 which is flxed i n post 151 The free end of the
wre 122 d s connected to one end of spring 302. The other end 303 of the
spring Is fixed to the post 151. - The wire 12h, 6 conn s to ring 310
in exactly thBssghewrniReFiguse A3anin £hAf epbo H@nFo rﬁﬁ%% C%’cent

Wi lrlesdapart 3 n’%ﬂébai& $hayBaby aikewpBrie Ebgthesk3delstriled #AEmi || be
pulled Tn the, deLeghba" el skl sl 8o7hhYe hla41C LM Wp 03/ 017219

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 1l2a
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



which will cause the fibre fixed to the arns 207 and 208 to nove so that
the alarmis generated. if the wire 12a is cut, the tension in the spring
302 will woloB/oonie he end of the wire 12a, causing the ar ®CZOURO0962 VOt N
a 5 direction opposite arrow E which, again, will change the configuration
of the fibre supported on the arns 207 angsz 208 to cause the alarmto be
generated. However, as in the previous enbodinent, if the w res 12a 10 and

12b expand Orw%.?.n%l %%_ld%gtutﬁ% q__lijl%ngq_ fep SIRE Y lr%r% ﬁt{l@ Fod 208

pi vot on the pi'vo € sane rec lon Wt ar ns 207 and 208.
movi ng rel ati k@ moveose &hethahe Flarm tife densrateded ¥H the wW¥R 1% and

208 is not di giuhed, caRd cheiehOlis thedlsyrids ARnNarate ul]lEbrﬂﬁlh'@Uéﬁd in

t he enbodi nent of Fi gure 13, springs which are stretche in tension are

used, the spr Pﬁg§h@omlﬂ'%ézaeoﬁﬁ1“€s"§’r%ﬂ:}§ ATy 2 Qhi % Pd’r‘é°"to’rfbr"’éssed to
locate thes agikedfiocandpHdiive &x&q‘w el efteildh, et e L 1 ocrhandd e

respect to one anqther. Al so, her_.forms of att hment,s  of r 1
the arms 2078 %g%r"émp(?ég‘s%e Eihrenfunpgr c(’aélzocr%'1 aq:nlael |n¥|\% %ropagatlon

t echni ques f or08prepeagaisendhe giiadmhrmidie tdendrairesl. 100 and for detecting
a change in paraneter may be according to our co-pending International
Pat ent Application No. PCT/AU99/01028, the contents of which are

i ncor por at ed Howeveli,s aspdal theamravians iwmhadinend o rih dehe Wi 029 042219

PCT/ AU02/ 9962 nq 124, MRS orl cohtddC@dores l&i&iééé‘&.:@%é&ﬁﬁéﬁ@éufdz pre
in a perineter barrier, including: a first 3 gpo,rt menber, for connectlon

to a 5 porti &heoRree 29y Rt 208 RVl o < tinerhR rs3m
connection toadreldtdion W@thﬂt(ﬁhéf&rmKHZUEH&ﬂdtﬁﬂgimﬁvlng relatlve to

one another. Thus, the fibre fixed to the arms 207 and

208 is not disturbed, and therefore no alarm is generated.
15

Although, in the embodiment of Figure 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 1l2a 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.



a first fibre support coupled to the first nenber; 10 a second fibre
support coupled to the second nenber; coupling neans for coupling the
first fibweossupport and the second fibre support for rel Cinagoosssaent
with respect to one another; and 15 biasing neans for biasing the first and
second fibre supports into an internedLagg arientati on between a nmaxi num
bi ased orientation provided by a maxi num bias of the biasing neans and a
zero bias origgtation if no bias is provided by the biasing neans. 20 2.
The devi ce of 1 wherein the fibre supports conprise support arms. 3.
The devi ce oflclai m 1 whedeirhcehforospbpaytapansn ppticply Fib¥eadd a4. The

devi ce of cI2%g}gm§gggfggfkggr?!gﬁb&gdgggqs 25 conprises a spring which

has one end ANEecC A irst nmenbér and the other end connected to
the second nenber. 5. FhEigebi surppre| BERPer\WFerePCR™MPREEAPRs *2r & curved

arms, each; argLbaybdo® thesbetithelietobalririeggnnected to a 30 respective
one of the first and second sugport nmenber a second,end %ivgggt r

s, _an
coupl ed together by the2pFEEPRANSYRROTE. MeRReHedOFe COPIE LA™ SehEPS T T he
devi ce incl udgsrtabhaonthie peaimefier datradlemg the optical fibre to the 35

device so that the optica%éggg;%i¥%gsgggggggdfggpggﬁi deyhze gandext ends

al ong the arns of the dBv Ceé o wherein the first
and WO 03/ 017a&8bBE}/ AU02/ 00962 - 25 second portions include connection

portions for connection, La b8 BebiORapRbrih@cRp1ctrle) thal ldediond. The

device of " claim5 wherern the connection "portions conprise holes to which
the portions wmembgg;

coupling means for coupling the first 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 maximum 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
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

25 comprises 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

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



5 perineter barrier are connected or tabs which are folded over to engage
the portions of the perineter to join the portions of the perineter

barri er twotlh®1fiest and second nenbers. 9. The devi ce ofrCalAdioemnewénher ei n
the attachnent 10 neans conprise support lugs on the device. 10. The
device of claim9 wherein the attachnent. ggans further includes ties for
securing the fibres so the fibres extend along the arns. 11. The device of

cl aim 2 wher ei h V. & [

| east part curévgect(f f\an% alpe sgoq'f%ﬂfd% hm%é%' crgrf?‘?& ﬁélﬁ%\#g&%{ﬁ%ﬁﬁ
profile of tHhe dhe portions ofeihe narinetien bawrie¥n t he device has
third and fourgh fibre sRPQIS MIdE d1RliR % SJHéilﬁh{ He délatbWion

configuration with three pivot connections fornmed between adj acent arnms of
the W confi guRaLtdons someisp hlesite s the ReTEIMRS 19F stheibre

support ang sgeiiGnetdy i taxfd Q:cfzﬁt&&t%ﬁ fox tabatwhibch naye nEolded

pi vot nmeans so that shoul d tr}:ﬁ-éepe” .ter q_%hrl er_expand or contract due
to changes i n Y&fperatrthHEI® (HE BVST AR %fe REHEE T po? t LMY

subst anti al | y gforteibrmmroierthe tgeriosgest haroiesr drottiee Sbrst tmdtmgids

substantial ly eq:agge in the configuration of an optical fibre to be

supported on t iTst and 30 second fibre supports. 14. The device of
claim 13 vvhereﬂon the firBe dericecdheiain ¢ sharein At RChReRt whi ch

are arranggd puddl '&Rscisd %x&iﬁ‘oﬁ‘%d‘ﬁ‘é o) thdrELhpi&s i ned orientation,
each arm having a coupli ng means whi ch 35 |ncI udes pivat neans so that upon

an attenpt to ¥each t hFEpdaigerhaiaim ° MRKRIR Hre (HeEadmsnt er

barrier will ntige fﬁﬁéﬂamttﬁstf&fgéaﬁrm sles oftbFéHr €o Vkhe
03/ 017219 PCT/fql]éOZI 009 2 1 ug)pt%ts wi th respect to one another, but on
a Change Of res ex a OI 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



tenperature, expansion or contraction of the perimeter, barrier causes
fixed but no relative novenent of the first fibre support with respect to
t he secomwofBlor21support so 5 that an alarm signal is not pgendanaved2due to
novenent of the perineter barrier caused by expansion or contraction of
the perineter barrier due to tenperature ggange. 15. The device of claim 14
wherein the coupling means include coupling flanges and the pivot neans

conprises a 10 sin | ssing. t ot Cc(ﬂéqj
fl anges. 16. ﬁuBBS’?%g g’&& sUpp Bfgl%né a%ngptalg%g'?l Pr l%"'lq:lf ot;gea per | r?eég’rf
barrier, incltdmpgrakuire;sexpappdon mensentractiomad ithe merimet®nortion

of the perimehel B3l behsel $IGARULAPRY roleitie MfvARACUL Uhd Eanal her
part of the perineter barri fibre_support coqpl ed to the first

menber; 20 a §eb§ﬁdSﬂthswaﬁbr Fe@@&ﬁrtedtq &hen sesonsh FLRRSIFPPIRY Sl

nmounting npangnhher aBPHA kg st:.Bﬁaf.Ll gt notd gesRaeed idiee t pRerdnteritorof
pi votal movenent; and wherej on an attenpt to breach theoonrl ter 25

barrier, novefBft PEFiRSEEH | z T FEUSES ARt SFEATOR OL SFEEEF AT ve
movement bet WeEN thiee peirifieteid baseded duehte s:tqmnmias:m at:shatrme:-hange the

ori ent ation ofzan Pt gal bEbteeSBRALEY 90 LIRS ANL BRIy

supports to t ena n-alarmcon ion to generate upon
movement of t hacﬂaﬂtenetosuplbalgr fdanges wad &hecmmmms)rc@mﬁ%rﬁ due
to teﬁpef Ul li%tat%mcgass%ir@ et @Al JIP I lo O ft H e dig Bitngand
second f| re sup but no réelative novenent between the first and

second fibre §&|§p§|e§9 so as to not change the 35 configuration of an
optical fibrejgupportedaonetieef st suppdredhonan idptd cRlpFEikire dm an al arm

condition is g%glmggggrigigler including:
’ :
a first support member for connection to a
15 portion of the perimeter barrier;
a second support member 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.



WO 03/017219 PCT/ AU02/ 00962 - 27 17. The device of claim 16 wherein the
first and second fibre supports conprise arms, and the arms are biased
into a prwoesertined orientation by biasing neans. 18. TireToaweo®6nf claim
16 wherein the pivotal 5 nmounting nmeans is a single pivot pin on which the
first and second fibre support nenbers_ape oounted. 19. The device of
claim 16 wherein the support device is |locatable within a support post and

the biasing ns inclyde 3ea%ézt8§péi%gmh§gl eihr§§ agpg.geubhing a

wal | 10 of the” Support P St9% econ arn1a I rst | bre
support, and secendnfiibpei syphaviagcemprise gﬁmﬁnga #h&b@?@?ngrﬁn

opposi te mﬁjlbf%%é&ehﬂeétaaﬁgea g?ﬂﬁﬂedSBEh@ﬂtékﬁbﬂb PG sinG sReeRd

fibre support evice o claim 16 wherein the rst an 15 second
fibre support38incl ude Bee:@eWeae Afafiiai® 16sWREFPAD F g PiBPEaLo the

supports. 521. nJhee 98% mBafk ¢kahnsifgnbepdivot! pAnf bhSwhieth thecdidssupport

nmenbers each carry a cg g gn wheel for i ng the rtion of the

peri neter bar?RerSefABACL) Fﬁnsﬁﬁpﬂﬁgepeﬁg%F% a% 3% SHnber for enabling
rotation of the. capstavhahdelrice bhatlahm pérwhereunbahﬁlsuppembedewawebe

t ensi oned by %/_\n?n? %Eag&ocon n§apst ggﬂg&é@.@ a%@etqlgqugsqfngc&,@anfgl

wherein the f Suppor Toers ea conprise a
pl ates 25 bet imehudki shfinetcaspring hawdng & stmﬁta%@ P&Utrté-tn@c iPoially3,

The devige ofof! ghil! 2apBRkCEBsthankl 4 Bodoil uin dibsig BT i

| ocki ng the ca stan a rotated position_to naintai,n the tension on
the perineter Ebbre; eBpprogl, FRE geSrPCODG SHTIMG FOVIRNG & %137}’7’5 |G

neans 30 conpgifesbatkifgl aﬁabggobhﬁ:euwlan dfpeunen@dst el sUpRednd menber s
whi ch engages the handl e % revent tlon of the capstan in the

reverse di recEPEH*Hud o PEH%F@n Fﬁ?cﬁﬁﬁ & BEPSE on the capstan
wheel . 25. Thegodevi ce ofhel demid&é bfir thedm A6 wiergibi &hendirst 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 temnsion 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



35 neans for biasing the first and second fibre supports into a
predeterm ned orientation. 26. The device of claim25 wherein the biasing
means WO W8/0007219 PCT/ AU02/ 00962 - 28 conprises a firsecamuongodsavi ng
one end connected to the first support nenber and a second spring having
one end connected to the second suppori ggenber, the first spring having a
second end which is fixed and the second spring 5 having a second end

which is fixed. 27. The devi [ cl.ai g@ﬁﬁ ' L Lst and
second fi bre%‘ﬂ'ﬁ’p%ﬁ% ca()(rjrfi;zfliléstg %%fgﬁsgtﬂ%‘rr%# nJ) anél_ggcon g‘?%‘?g‘g?oe%?iével Y,
the first supforst rmmportaienper and® seeend gppingi bavingtprefeRdt arm

and the secong, 1l SUPYS (FINSLcHiEd "Bub 96 FE Inbikbép, Ctlle PRLEEONsOELRGE

second arm the portion of the perineter barrier b |nﬁ connegted to the
end portion dfaving fa rsgcendn wRiGR Nt L2583 12RY FRP sFegeRrdeSREMBEr and
connect edst 0 1§Rfthg Wasetbhdfendevii¢htispeingdso as to connect the said

one 15 end of_the first sprjng to the first suppprt r ot her
part of the [fhi meter gg}é)léeer‘gtfe? r?gf’%%’f#l’é‘ﬁ e%ot%fa%lﬁgfgﬁ“gh%%érﬁo%ﬁ%f t he
second arm arghxsd enttd ngecdmdit £ Hbre eswpporus deompnbee anfibet ngrmoandcaed

toth id d of | d 20
Sgr : nS ts gl { hgsnegceo e&'n Oau.grllJ p%%%éﬁ%%%lrﬂ”tﬂ& E Qrét'eéﬁﬂﬁ‘ofe NR&fbel NEe $860N

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.



