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2223576 CPTICAL FI BRE MONI TORI NG This i-nvention relates to the nDnltorlng
of optical, fibres and is particularly concerned: 2/2 %?@us for and a
nmet hod of detecting whether or not an optical 4 reying a i ght
signal. 5 An optical fibre conprisges a core of material transparent
to light, usually in the infra-red region. It is clad by a material of a
refrgetive index |ower than that of the material -of the core so that |ight
is constrained to travel down QREIGAL FEBRE MONIEORING 10 reflection from

the.cladding. By nodul ating the light, that is altering its anplitude or
ot her characteristics, signals may be transnitted down the fibre. These

o eamuter datat I s AL el e it R R e g S edety
to detect whet| B ’]ﬁbﬁ?é HE i§ b&éf&?ﬂ??éy%én&%%%%’a@fi é%hi s m ght

"be the case wh Icity of optica es Is 1nstal at the sane

‘time, but onl hp%)&%@t'ds meén&ssqnetﬁoenefo&etaet&nar SeithetS OO HAES
damaged or 20 egraded in sonme way, then it can be replaced by a fibre not

in use. |If theaw optiilcdls fibre farcaerybng aobhkghtysdgnal.the route, it is

I mportant to be able to detect which fibres carry no traffic and are

t heref ore &vail abl e Aroropticak EPorescomprises a core of material

transparent to light, ﬁsually in the infra-red region.
It is clad by a material of a refractive index lower

S than that of the material of the core so that light is
constrained to travel down the core of the fibre by -

10 reflection from the cladding. By modulating the light,
that is altering its amplitude or other characteristics,

 'signals may be transmitted down the fibre. These
signals may be used for a variety of purposes, from
television broadcasts to computer data transmission.

15 There is frequently a requirment to detect whether
or not a fibre is in service. One reason for this might
be the case where a multiplicity of optical fibres is
installed at the same time, but only a small number
used. If one of the fibres in use becomes damaged or

20 degraded in some way} then it cén be replaced by a fibre
not in use. If the repair is to be carried out séme way
along the route, iﬁ is important to be able to detect
‘which fibres carry no traffic and are therefore

available for use as spares.
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2. It is an object of the present invention to provide inproved apparatus
for detecting whether or not an optical fibre is carrying a |ight si,gnal,.
-whi ch inproved apparatus can be used w t hout causing undue 5 disruptton of
‘the signal if one is present. According to the invention, the inproved
appar atus conprises bending neans for @antrollably causing at |least a -

. portion of an optical fibre to be subjected to a gradually increasing i
anount of def or mekt obs aniekject ofethet Prgsendm@ntlorctong 1ight 7
escaping fromthe fibre; second detecting neans for detecting when the

fibre has REViER RPEVed aPBREALVS APkedekeatiiid ARRiMenoBeh8Enat i on;

fhe 157 it didtdead DELRERTTACERPARES SURRG Flatdto s bni bt cn

stops the - o Lfucther | 5 --_"éygi Kol formation -
of the fibre aﬁ%gagsgés%iéﬁgétaé%tgéthg%&?gﬁfﬁ%ﬁﬁpgh T%g #ﬁd@ e second
detecti g rgady Q@f@ﬁtéftaﬁé. ggsggh_bg_g:gﬁg'q%eg,z&eﬁd{bj_e_cted to its 3
predetern1ne mexi mum anount of efprnatlpn and no signal has been_rece!ved
fromthe first deA@sdér@ingeosSthé thysakion,sae Himprere®dpParasus Wich
stops the bending neans from further increasing the anmount of deformation
of the fi broonprlises bernding meanadfont pontnedil@liyorcausireg paeferred -
enbodi nent of the invention, the - S ' _ A
least a portion of an opticaljiibre-to be subjeqted to a

gradually increasing: amount of deformation; first

10 detecting-means.for'détecting-11ghtneécaping'from the - FJ_

fibre; second detecting meanSszr.detecting-when the
fibre_haé'been;subjected to-a-predeterminéd maximum-_
amount of.defcrmation: - and a cohtrol unit, the
arrangemént being.such that if iight-is detected by the
15 first detecting means a sigﬁal-is sent to the control
unit which stops the bending means'frdm further
increasing the amount of deformatibn'of the fibre and

gives a first output indication, and thatiif the second

detecting means detects that the fibre has been - S

20 subjected:to its predetermined makimum amount of-
deformation and no signal has been received from the
_first-det?ctingmmeansga_signal.iS'sent to the control
unit which stops the bénding means from further
increasing the amount of deformation of the fibre and

25 gives a second output indication.

In a preferred embodiment of the invention, the

inproved apparatus comprises a body having a curved
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I*npr oved ~appar at us conpri ses a body having a curved 3 surface; drive
meaphs’ for noving an optical fibre and the eurved surface of the body one
“relative to the other so as to cause at least a portion of the fibre to be
subjected to a gradually increasing anount of 5 deformation; first
detecting neans for detecting |ight escaping fromthe fibre; second

. detgcti f det ect i wh fib h b ubj d
or 60t er i ﬂggé‘niﬁ;g%em:aﬁﬁa%g@ﬁaﬁ%t e IOFnG AP SRbhA | FERFE, 2Rl
arrangenent bej ng. such .t hat i f |ight, .10, oct edy by, L. i i
][reansf a sihgnaﬁ_"h? gcg‘g?f?dt ﬁgﬁfgc o@cﬁhenéé?\dsf \?éﬁ?% hﬁg%%%;s‘ygﬁgyd?%ég%%%l "
rom further creasi.n an ; : g h | '
f1rat outpat FRcPEaPodabiss M Iadt 4 PHER Qe dene MEALES BoTBE Sive”

that a fi bre'é‘?j@@%@é%é@%ﬂl@iir&iﬁ@é’ﬁ@&h@@ﬂt”@ti mum anount  of
an

def or mat i on no signal has been received fromthe first detecting neans
a signal i$ sg@atoitMmatiengonitialstiidtedt iy nemss t ber ddévectings light
further increasing the anount of deformation of the fibre and gives a 20
second out putescdpiagi dromTithe fidbresd Sacend devectirgineansi §@rnukes use
of the phenonena known as deformation | oss, which is the escage of |ight

t hrough the c@eterkingf whenofhiec fiikyeyhas been subjected to

predetermined maximum:amount=of~deformation; and a
control unit, the arrangement being such that if light
N 10 4is detected by the first detecting means a signal is
sent to the control means which stops the drive means
from further increasing the'émount of deformation of the
fibre and gives a first output indication, and that if
. the second detecting means detects that a fibre has been
15 subjected to its predetermined maximum aﬁount of |
deformation and ho'signal has been received from the
first detecting means a signal is sent to the control
unit which stops the drive means from further increasing
the amount of deformation of the fibre and gives a’~
20 second output indication.

The improved apparatus of the invention makes use
of the phenomena known as deformation loss, which is the
escape of light*thropgh the'clédding of an optical fibre

~due to deformation of the fibre. Such deformation
25 "includes microbending, which is the bending of the fibre
through a radius of an order of magnitude similar to the

. radius of the fibre itself, and macrobending, which is a



due to deformation of the fibre. Such deformation 25 includes . o
m cr obendi ng, which is the bending of the fibre thtough a radius of an =«

order of magnitude simlar to the radius of the fibre itself, and = *
macr obendi ng, which is a 4. bending,of the fibre through a radius
typically not .less than ten tines the fadius of the fibre itself. If t he

deformation is,extre ~nmost. of the light wld, escape a the signal U
t r ansni tteg’%qun%eog???%pf@a?e bﬁ’é‘ﬂugﬂ' fs Fﬁ&ipﬁecq}%‘: ' Jf?ptarg‘f'%% of ~

t he present_,inv ' he,.ano j o f Bile; Q) Of; vaN 4GPt I Ga¢ fibre is

i ncreased -;trﬂa uﬁé%%ér\%eggggggﬁigé ﬁ?gﬁ'%l @?éﬁi&%te e_citt%%l%pf t?\lgffllyrlés)t R
detect‘”g'ﬁﬁﬁ&%métf%ﬂnﬁégéitféﬁéitﬂo§EQBff%hhh§&gm&PH%T¥3ééhéﬁ@ amount of.
deformation of - the 10 fibre. -In.this way, disruption of the signal, if one
I s present aricd tHdMidfghalr efenshiytethwibadpehdiisimiptedlr vathenirface is a

&

mandrel with a curved surface whose radius of curvature decreases snoothly -

and gr aduahisirfg cthe improved| sppargtussofs dlieuprasemte imventiaome mandre

to arelatively small radius at- the other end of ‘the mandrel. The mandr el

i s pref er atihe iamqunt fof deformatienuafopnaopsical Fibrer ik neans is

conveniently adapted to cause an optical fibre tqQ move fromthe |arger end.

of the nmandMareasqtavadually} opn nﬁsoFOPHeaﬁaltJfg'fgglt. (is[ rﬁi“%"‘?ﬁ'ﬁ%rl{”gd
enbodinentxhe first detecting means, a signal is sent to stop o -
further inctéasé_in_the_amount-offdéfﬁrmation of the /\

10 fibre. In._. tl;jis way, disruption of 'thé_'sisgnal,_ if one is ~J
present, is limited. . | | ' o

| ;Préﬁérab;y;_the.body havingfa cﬁrved.surface is é
'-maﬁdrelgwith'a'curvédfsqrfaqe.whose:radius.of.curvature
, decreases_smoothly_andagraduailY-from~a relatively largé_

15 radius atfoné_énd of thg-mandrel_to_as:elatiQely small
‘radius at the other end of thé mandrel.. The mandrel is
preférably’in tne.formfof é frustum of a cone.  The .

~ drive meanszis:Conveniently-adaptéd tO-caﬁse an.optical'y:
fibre to.po?e.:tom1the,largér-end~0f'the mandrel to the ”; .
20 smaller end of the mandrel. Inja-preferred-embodiment,:AQ
_.the”conica;"mandrel.is-rotatably mounted about its axis
and the sﬁrface of the mandrel is provided with a-grbove_ 
'which extends helically around the mandrel and so is of
a grqdually deCreasiﬁg;radius.g In use, an optical fibre .

25 is constrained within"the helically extending groove at f¥7H

_the larger en@;of the mandrel and. the mandrel -is

rotatably driven about its axis by the drive means so:as
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ﬁhe‘¢dnfeal mandrel is rotatably nounted about its axis and the surface of
t he,mandrel is provided wi t’h a groove which extends helically around the
-mandrel rand so is of a gradually decreasing radius. In use, an optical
fi-bre 25 1is constrained within the helically extending groove at the

| arger end of the nmandrel and the mandrelS.is rotatably driven about its
axi g by the drive neans so as -5 to cause the optical fibre effe&tively
to nbve arounto arruse obket eptieadr ELbraneideatiyalng §Q MR KPR
arrangenment produces a gradual _i ncrease in the bending of an tical fibre,
so that di srupRgcdlend:haesngrare 5tpwﬁﬁﬂ§iq9ﬁn§ﬂ§;&ékc beqﬁ%g ily
limted. Preferabl the L0pLQ [sJoF:1s el daes, aftn | t i de
menber for urﬁ?ﬂﬁn%ﬁmﬁﬁgingd?¥§gega§%F%%#aTHg&%urved%ghr 2o gge a
helically. gro geQnC gtfgéﬂ??ﬂi@l. 53 HROMGrigeLdierid ©e (dEgRappve may
10 vary to alter perrodically the pressure applied on a fibre disposed
between the of reghd g8i §PeBBARST caRdpeheead@idne!Linivedui de nenber, or at

| east one of the guide nenbers, may be in the formof a |light guide adapted
to transmt |ight epgepepgbliyomthe dpproved idpparatusdribludestatet ecting
means, which may conprise one or nore than one photodetector. The second
detecti ng neabeastyonenpuide memberf gor urging an optical fibre
against the curved surface. Where a helically grooved
conical mandrel is employed, the depth of the groove may
s 10 vary to alter periodically the pressure applied on a
fibre disposed between the  or each guide member and the
mandrel. The guide member, or at least one of the guide
members, may be in the form of a light guide adapted to
_transmit light escaping from an optical fibre to the
15 . first detecting means, which may comprise one or more
than one photodetector.: | |
' The second detecting means may comprise means for
detecting when the fibre haé-reached the smaller end of
the conical mandrel. The radius of the smaller end of
20 the mandrel may constitute the predetérmined maximum
extent of bending of an optical fibre at whicb, if no
. escaping light has been detected, it is concluded that
the fibre is not cartying a signal.
The invention further includes an improved method
25 . of detecting whether or not an optical fibre is carrying
a light signal, which method comprises the steps of

- subjecting the fibre to a gradually increasing amount of



detectrng mhen the frbre has reached the snaller end of the conrcal ’
mandrel . The radius of the smaller end of 20 the mindrel may constitute the
pr edet er mi ned maxi num extent of bending of an optical fibre at which,*if no

escaping |ight has been detected, it is concluded that the fibre is not '

carrying a-signal. The invention furtheréJncludes an inproved nethod 25 of

detecting whether or not an optical fibre is carrying a |ight nal , mhL;h-
met hod conprdeﬁermaeionepcoﬂtigwbmaﬂmrﬁytﬁﬂﬁimﬁr roeecgpedeéll ght 7

i ncreasi ng anount of 6.. deformati on, contrnuouslg detecting for escape

of 1ight froﬁ?@ﬂethﬁbfébﬁﬁda@@nFﬁﬁ&iﬁH%PﬁﬁYNWQP* ing theuAbognt of

deforneti on of the fi bre;

when def or ne@® EATBRELAB ‘Pﬁbrtg‘eh ne'(raZ%ﬁ%ﬂ%éh%geﬁ%‘IE%P ﬂeﬁfﬁﬁ% (randvglrue.:

o e T Eapk st ﬁﬁtsﬁt%%gn%ﬂw%%ﬁf% Fhrd PR NGl PEL R lg! TRl on
of exanple, pf.phEReLHS geé@'t@frﬂ{it X ga,{ﬂr a{}&gﬁr? ”&W&héécﬁbiﬂat an

optical fibrers carry eference to
acconpanyi ng; fligRy ﬂaswfseeh a@t‘é.fi:t%diil HHSPPUIng BhereaseM Al the pref erred

apparatus. Referring to the draw ng, the apparatus conprrses
' deformation of the fibre. SRR
The invention is further illustrated by a
description, by way of example,_of preferred apparatus
10 for detecting whether or not an optical fibre is
carrying a light signal, with reference to the '
accompanying. drawing which shows a diagrammatic side
- view of the preferred apparatus
Referring to the~draw1ng. the apparatus comprises
15 “a'mandrelrl'in-thevshape of a frustum of a cone which isf“::
rotatably meunted about its axis 2 and which can be’
“rotatably'driven?about its axis byfahdrive motor 1l0.
. Extending heiically in thefcurVed surface of the mandreii-
1l from the.larger.end-3 of the mandrelltc_the Smaller'
20 ende4 is a groove.5 of'a.graduaily'decreasing radius. -
- The radius'of-the;groove-Sfat'the smaller end of the
' mandrelfl-constituteSmthe predetermined-maximum'amount
of deformation to which'an opticalifibrefis-to-be
‘subjected. “Positioned-adiacentfthe=he116ally grooved’
25 surface of the mandrel 1 is a light .guide 6ffor~urgingt";
an optical fibre disposed in the helical groove 5

against the curved surface of the mandrel and for



15 ‘a mandrel- 1 in the shape of ra frustumof a cone which is rotatably
.mount’ed about its axis 2 and which can be rotatably driven about its axis
‘by a drive notor 10. Extending helically in the curved surface of the
mandrel 1 fromthe larger end 3 of the mandrel to the smaller 20 - end 4 is
a groove 5 of a gradually decreasing radi ds. The radius of the groove 5 at

"o Bt Rk o, AR S AR
Tooht oo e o BFTOadPECEEL! § okl QUK i HIAR diledEtdiibELs: 1S @
agai nst the C%%ﬁé%%feﬁé Qﬁa%ﬂ@r”@ﬁﬁr'%lf ¥ fQUnical’ fdriiydi tii g hi ght

escaping fromt e to a photodetector 7 constituting the first

det ecti ng nMeanfetdéiter et whllehseBhkel tat@ sOftHd @t BlL de By Rebfisa
detector 8 which constitutes the second detecting neans 5 and I ch serves

to detect vfheramd wipichasetvoésetoecdehest! Mhestran aptedudloffiwe nradches | n
use, the leading end of an optical fibre F which is to be nonitored to
ascertain whetthe smahberiendaofi tbeamangimelsi gnal, is disposed in the
helical 10 groove 5 at the larger end 3 of the mandrel 1 and the nmandrel is
rotatably driven abolR ¥$8.a%he hpaddBgienge of an optical fibre F

which is to be monitored to ascertain whether or not it
carries a light signal, is disposed in the helical
[ 10 groove 5 at the larger end 3 of the mandrel 1 and the
mandrel is rotatably driven about its axis by the drive
motor 10 to cause the optical fibre effectively to move
gradually around and towards the smaller end of the
mandrel. At the same time, the light detector 7
15 continuously detects for escape of light from the
optical fibre and the detector 8 continuously monitors
for when the optical fibre F reaches the smaller end 4
of the mandrel 1 when, as has been explained, the amount
of deformation of the fibre will be at the predetermined
20 maximum value. When escaping light is first detected by
the light detector 7, or when the fibre F has reached
‘the smaller end of the mandrel 1 and deformation of the
fibre has reached the predetermined maximum amount and
no escaping light has been detected, control means 9 to
25 . which the light detector 7 and the detector 8 are

operatively coupled stops the drive motor 10 to stop
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motor 10 to cause the optical fibre effectively to nove gradually around
. and towards the snaller end of the mandrel. At  the Sane tine, the light *~
“detector 7 15 continuously detects for escape of light fromthe optical

fibre and the detector 8 continuously gltors for when the optical fibre F
reaches the smaller end 4 of t he mandrel®41 when, as has been explained the-

et omon® EBLERULA o chlt® et b 09 34 tﬁ;ggh BUERGH: Lhaleatdon o
when the fi b&?p?oBﬁa&@%@S&%{%ﬁé‘%&é% oL écéﬁ}f gaﬂ%g)?(ﬁ: %rarlzq'xe

deformation of the fibre ha eter I‘mim anbunt and
no- escapi ng pirelkthamiheen ndstiafine hrdamt rof d@f@fm&tienZBf \i!?:x' ech the Iight
- detector 7 and the detector ‘8 are operatively coupled stops the drive nDtor
10 to stop fibpeation of the mandrel and gives an output indication -
appropriate to the detection of escaping Ilght or the predet er ni ned maxi num -
anount of -deformation of the fibre. 9 c..L MS *
CLAI Ms: 1. Apparatus for detectlng mhether or not an optlcal

1)
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fibrelié'carrying-a li ght signal, which apparatus conprises bending neans
for.controll ably causing at- | east a portion of an optical fibre to be

subjected to a gradually increasing anmount of defor : i ng

means for detecting |light escaping fromthe fibre; sec i1 ns
for detecting when the fibre has been subjected to a gmﬂﬁmﬂmg!kﬂil mum

- anognt of deformation; and a control unit9. the arran { t hat

if I'tght is detected by the first detecting neans a signal is sent to the
control unit &Mt ops the bending neans from further increasing the
amount of defqrmatiopn of the fibre . and gi.ves first output indication, and
that i1t he sekond dRRRFRRYS nEgte RBRSTAEY wheted Aot a8 oBhical
subj ected to i t erni X g a of f Lan. and no signa
has been recei%%ﬁ?%gn?%g}?lfggﬁdgt gptti %g'%alrfs ‘gﬁs%%é%g‘é%t to the
control unit védmpr54€9oéRA1RGNALBASTERRS cONUPIINALIY ddisd Bigi 8¢ the
anount of deformation of the fibre and gives a second output indication. 2.
Appar at us for limstcta neortbdheofoannopticadpifitrle fid e isulspscyeaote ai ght
signal, which apparatus conprises a body having a curved surface; drive
means for novigradualoky i tn¢réasingaanount ofr deformationof fiwstody one

relative to the other so as to cause at
: detecting means for detecting light escaping from the

.fib:e:- second detecting means for detecting when the
‘tibre has been subjected to a predetermined maximum
- amount of deformation; and a control unit, the
arrangement being such that if light is detected by the
first detecting means a signal is sent to the control
unit which stops the bending means from further
increasing the amount of deformation of the fibre and
gives a first output indication, and that if the second
detecting means detects that the fibre has been
subjected to its predetermined maximum amount of
deformation and no signal has been received from the
first detecting means a signal 1s sent to the control
‘unit which stops the bending means from further
increasing the amount of deformation of the fibre and
gives a second output indication. -
2. . Apparatus for detecting whether or not an optical
fibre is carrying a_light signal; which apparatus
.comprises a body having a curved surface; drive means
for moving an optical fibre and the curved surface of

the body one relative to the other so as to cause at
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| east a portion of the fibre to be subjected_ta a gradually ;nefeas,ng
‘amount of . deformation; first detecting neans for detectin ht escapi ng,
fromthe fibre; second detecting neans for dem““”mu}m ’ﬂl&] f| bre has
been 'subjected to a predeterm ned maxi num anou and a
control unit, the arrangenent being such that i f* Ilgh |s detected by the
first detecting nmeans a signal is sent 1@.the control unit which stops tW%'f'
drive means from further increasing the amount of deformation of the fibré
and gives a fleastoatpartiodi o4t kbe £4brehao ibe isubjected trtEct | ng means
detects that the fibre has been.subjected to its predeterm ned maxi num

anount of(ﬁﬁQﬁ#ﬁﬁ#b%Yaﬁﬂcﬁﬁa§#§ﬁaﬁmﬁ&§tbeéndﬁé@@?@@é°Pﬂomﬁ#ﬁ§§|rst.
i ch

d I h he .d
cans from 1 HAYEFEHIE maRing FPR ARKARRARG! Laghs, AcaBingr SHAN ANF o and

means from f

g1 ves a secondlug putod ogh§BLelet Fng nefREREBLU SRR TG Hetl T 2.

wherein the body having a curved sur ace ‘conprises . a

surface \Ahosefmdé %aé)fb&éﬁVééHchééﬁrESSSSp%a@%'rMnEEloma%ﬂﬂvﬁe radi us

at one end of the mandrel to a relatively small radius at th er end: of
the mandrel . afount Appadéetdrmation fi naﬂdla €batirol. uniie; ethet he mandrel is

in the fornlof a frustum of a cone. ;
arrangement being such ‘that 'if . light 1s detected by the

- first detectinggmeans-a_signal is sent-torthe control
unit which stops “the drive means from further increasing N
the amdunt of deformation of the fibre and gives a first _
output;indicationfapd that if the second detecting means
' detects that-theafibre.haS«been=subjected to its
predetermined~maximumjamount of deformation and nc"
signal has been reéeived"ftom-the first detecting means
a signal is sent to thé control unit which stops the
drive means from further-;ncreasing“the amount of
deformationuof theifibre and gives a second output
indication. | |
3. ApparatﬁS'as=c1aimed”in CIa;m”é, wherein the body ;;’
having a curved surface cbmpriseS'a-mancrel*with a
curved surface whose radius of'curVatpre'decreaeesf-“
.gradually from.a large radius at one-end”of'the nandrel
to a relatively small radius at the'other end of the
mandrel. '
4. Apparatus as claimed in Claim 3 wherein the

mandrel is in the form of a frustum of a COne;'
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11°. 5. *. Apparatus as claimed in Cla|n13 or 4, mhereln the drive neans is
adapted to cause an optical fibre to nove fronlthe kargef—eﬁd—eL—Lhe___
mandrel* to the smaller end of the nmandrel. 6. alned in

. Claim4, wherein the conical nmandrel is rotatably m)umnlma |s.
and_the curved surface of the mandrel is provided wt

exhgpds helically around the nmandrel andlko is of a gradually decreaS|ng
radi us, the arrangenent bei.ng such that, when an optical fibre is disposed .
within the gr8eve aﬂnﬂ%;ﬂﬁﬂéyﬂseﬂiﬁiﬂedrﬁﬂrﬁékﬁ@l 20% 4 hewhareinl the
rotatably driven about its axis be(é]he drive neans, fhe og%\gcal fibre is

cagsed ef f ect AF&VE i"&aﬁﬁvé-sa &%IW?I‘@M ¢l HIRFastPhBO¥ER | er
7 . 5
ot ecti ng meakEoBoher deFokaend B mm’% FEh IO HR DB SFBRE pi

reached the s I of the mandrel. 8. Apparatus as clained in any
one of ClaimsggL ﬁé?ag%élch appar at us |ncludes at | east one guide nenber

for urging ansttlcﬁ\kXEEtBIt%sa&% Rlaiimed AW \XhEw'{ AGherein tWeparatus. as
claimed in Claim38 erein the guide nenber, or at |east one of the guide

menbers, is |oonhealomandteaIﬂqyan;ﬁamayanMnnbdcnhautuiﬁs axbétamdcapi ng
fronlthe fibre to the first detecting neans.
the curved surface of the mandrel is provided with a
groove which extends helically around the mandrel and so
is of a gradually decreasing radius, the arrangement
being such that, when an optiCal-fibre"iS-disposed
within the groove at the larger end of the mandrel and
the mandrel is rotatably driven about its axis by the
drive means, the optical fibre is caused effectively to
move around and along the mandrel towards the smaller
end.
7. Apparatus as claimed in Claim 5 or 6, wherein the
second detecting means comprises means for détecting |
when an optical fibre has reached the smaller end of the
\/ mandrel.
8. Apparatus as claimed in any one of Claims 2 to 7,
which apparatus includes at least one guide member for
urging an optical fibfé against.fhe curQed'surface.
9. Apparatus as claimed in Claim 8, wherein the guide
member, or at least one of the guide members, is in the

form of a light guide adapted to transmit light escaping

from the fibre to the first detecting means,



12. 10.  Apparatus for detecting whether or net—an—optitat Tibre |s‘

carrying a light signal: substantially as herein '}
reference to and as shown in the acconpanying dr mmg“‘ﬂim‘ ‘ﬁm hod ‘of
.detecting whether or not an optical fibre is car ¢ s1gnal mhen

effected by apparatus as clainmed in any one of the preceding Clains. 1.2.-A
met hod of detecting whether or-not an @d@tical fibre is carrying a light

signal, which nethod conprises the steps of subjecting the flbre to a

‘gradual | y i it easiApparatin® 60T ddebeRhingn W e RFuAGE RR LPHGLor S
f light f the fj b t t t t of

Sor e ol on AbreCd | ShEry b e ohLaREL PR SRR A Ty g aTPun o

when def or tlon ‘%%é%%e‘#)%gf{?? r&ii\:ﬁg@e&e‘}r% q&n&p&l éff ﬁ]&m’v%ue and

no escapi ng 9% ppi Ng 1 Ncrease In or mation of
the fibre. ¢ne accompanying drawing.

11. A method of detecting whether or not an optical
fibre is carrying a light signal when effected by
apparatus as claimed in any-one.of.the preceding
Claims. _ . | |
1l2. A;method of detecting whether or not an optical K_)'
fibre is carrying a light signal, which method comprises |
the steps of subjecting the fibre to a gradually
increasing amount of deformation; continuously
detecting for escape of. light from the fibre and
continuously monitoring the amount of deformation of ‘the
fibre; and, when escaping light is first detected or

. when deformation of the fibre has reached a
predetermined maximum value and no escaping light has

- been detected,_stopping_increase in deformation of the

fibre.




