OPTI CAL FI BRE MONI TORING This invention relates to the i i3G=08 = A
optical fibres and is particutarly concerngd with apparg?%éé#%ﬂ det%&i%ru; 61
whet her or not an optical fibre is carrying a light signal. 5 In the
specification of our co-pending Patent Application No: 8922079.2 (Seri al

No: 2226128A) there is descri @ ECAL cFEBBREIMONETORENGAppar at us for ~

det ecting whether or not an optical fibre is carrying a |light .signal,

whi ch i nproved appalftis oareneiosedebatésutol@heamsndigamicheg of srupti on of
the signal if one is present. Thi's inproved apparatus conprises bendi ng

means for subp®tdcad diibhrestand pbs tpPantbctuiardpt coakeinad withni cr obendi ng

of a gradually increasing extent; first detecting nmeans for detecting |ight
escapi ng fronPPRaTREYS * dglecobry WReEhercoupned ea wnticaktfderecting
means and to Ehe bendi hg nmeans, a control unit which will give an out put
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whether” or not an optical fibre is carrying a liéht

. signal, which improved apparatué caﬁ be used without

10 causing undue disruption of the signal if one is
present. This improved apparatus comprises bending
means for subjecting at least a portion of an optical
fibre to microbending of 5 gradually increasing extent;

first detecting means for detecting light escaping from

15 the fibre; and, operatively coupled to the first
detecting means and to the bending means, a control unit
which w;}l give an output indication on receipt of a
signal from the first detecting means that light

-escaping from the fibre has been detected -and which, on

. 20 receipt of said signal, will stop the bending means from
further increasing the extent of microbending of said
portion‘of the fibre.

A'preferred embodiment of the impfoved apparatus

'fof our aforesaid co-pending patent application comprises

25 firét bending means for subjecting at least a portion of

an optical fibre to microbending of a gradually



i‘ncreasi ng extent; second bending neans .for-causing a second portion of the
optygal fibre to be subjected to nacrobending to a- predeterm ned fixed
extént, the extent of macrobending being insufficient, by itself, to cause
5 a substantial amount of light to escape2fromthe optical fibre; first
detecting neans for detecting light escaping fromthe fibre, the first

det ecti ng neadNaxr€asing exkenbeat feAops bpadisgoMeansdfoNy Faustngaad
operatively coupled_to the first detecting_neans and to 10 the first.

bendi ng means SEEXBhtRATLientohnFRe aPtlcgly £idreip e sbiesred &R

the 1 bre has HdPherditedtans RFFORCEOHIARCEINes SHePY| ghas, SFFRtS op
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| mpr oved apparhti ooy antPeL; hGbheof 1IQREVLD SIS it NS SheilaL |,

formof a handifgle f Orrfei€CheREcHifbReats Tr et oRy 1ighe IS
carrying a light signal, which handtool can be readily manufactured in

quantity and castdeingagidn thedfibrehe theelfd vt MBtesing NesNgUBein
di sruption of a signal in an optical fibre 25 if one is present. According
to the inventiim,théeclbaadionl ofothei sesoadhbenidingmimeand; a ahdpe and si ze
that it can be held 3.
operatively coupled to the first detecting means and to
10 the first bending means, a control unit which will give
K/‘ an output indication on receipt of a signal from the
first detecting means that light escaping from the fibre
has been detected and which, on receipt of said signal,
will stop the first bending means from further
15 increasing the extent of microbending of said portion of
the fibre. |
It is an object of the present.invention to
provide a modification of the preferfed embodiment of
the improved apparatus of our aforesaid co-pending
20 patent application in the form of a handtcol for
- detecting whether or not an optical fibre is cafrying a
light signal, which handtool can be readily manufactured
in quantity and can be readily used in the field without
causing undue disruption of a signal in an optical fibre
25 if one is present.

According to the invention, the handtool comprises

a housing of such a shape and size that it can be held



in the hand;

opti cal

v

first bending means for subjecting a first portlon -of an

flbre to mcrobending of a gradually increasing extent, which f|r
bendi ng means conprises an anvil fixedly secured in the hou5|ng, ab
pressure nenber so nounted in the housiBg that the pressure nenber is
constrained to nove towards or away froma face of the anvil in a
rectilinear idi rohet handsulkibzsit iséhdingrmelniso foar sulspectiagdafl gt e sef the
anvil and/or the pressure-inparting face of the pressure 10 nenber

i ncl udi ng opexradamcs Emmonticahdiibreoto adcrohendingrofea operating
mechani sm nounted in the housjing for cau5|n%§are pressure nenber to nove
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extent;

first detecting nmeans for detecting |Iight escaping

omthe fibre,

the first 2guiriteaitid IEansSriel ngonBantedade ! kat®wusade b8 the vicinity
of the second bendi ng neans; second detecting neans nounted in the housing

for detecti mpwitlerarsiar thel. pressure—-imparting face of the pressure
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member including'one or more than one undulation, and a
motor-driven operating mechanism mounted in the housing
for causing the pressure member to move towards or away
from the anvil;so-that.when said first.portion of an
optical fibre is positioned between the pressure member
and the anvil and the pressure member is caused to move
towards the anvil said first portion of the optical
fibre will be constrained between the anvil and the
pressure member and will be subjected to microbending of
a gradually increasing extent; second bending means
which is fixedly seéured in the housing adjacent the _:;
anvil and ﬁhich will cause a second portion of said

optical fibre to be subjected to macrobending to a
predetermined fixed extent; first detecting means for
detecting light escaping from the fibre, the first

detecting means being mounted in the housing in the

vicinity of the:second bending means; second detecting

. means mounted in the housing for detecting when said



first portion of the fibre has been subjected to a predetermn ned anount of
m ¢robendi ng; and, operatively coupled to the first and second detecting
nmeans and to the notor driving the operating nmechanismof the first 5
bendi ng nmeans, a control unit which will gi.ve a first output indication on
recei pt of a signal fromthe first detecting nmeans, 'the arrangenent being
such that, onfieea Porifien sofinghef Ebbrehbaki beendsudxiecktedet@sa t he '
control unit will stop the notor causing said nmovenent 10 of the pressure
menber towar dpridetErnined ameunht ofuninycbendidste a31d  hepexabhvedy

m crobendi ng of said first portion of the fibre and that, if the second
det ecti ng neacsoudtesttto tthe Eiratf ppgt sgeendofedeHa g iReaNAadnEekR

subjected to its predeterm ned maxi mum 15 anmount of nj crobendj ng_and.no
si gnal has bedher @R AF¥ivinghshe; PRLY ﬂﬁfﬁﬂﬂﬁﬁm %fsgbﬁaF1F§tsent

to the control unit which will stop the tor .gaysi.n aj e of the
pressure nefo&enGRE dEe?ﬂﬁ'aﬁvFP"'gﬁogré\%ﬁ‘t kaﬁ'r#hé'\[ﬁ} c?g‘égggi %‘i?_%g ext ent
f m bendi 20 of . saj kst ' f fd | '

Second out put St L EakoR, PR TRl dfa 4t llfrth tnd tirde

handt ool prefQ#%Q%¥tfﬁﬁgﬁ%§§§,atﬁﬁr@Wﬁéﬂdﬁ%ﬁﬁ%fﬂéﬁﬁg*suéﬂi€Hah§ o8

supported in t ousi It extends 1n 25 a direction substantially
parallel to thedi{setb@Naokifmal0F em R Mriasstdete@sbengandant, clthean be

rotatably driven about its axis by said notor in either rotational 5.
: control unit will stop the motor causing said movement
10 of the pressure member towards the anvil to prevent
KJ‘ further increase of the extent of microbending of said
first portion of the fibre and that, if the second
detecting means detects that said first portion of the
fibre has been subjected to its predetermined maximum
15 amount of microbending aﬁd no signal has been received
from the first detecting means, a signal is sent to the
control unit which will stop the motor causing said
movement of the pressure member towards the anvil'to
prevent further increase in the extent of microbending
20 of said first portion of the fibre and will give é
second output indication.

The motor-driven operating mechanism of the
handtool preferably comprises a screw-threaded shaft
which is so supported in the housing that it extends in

25 a direction  substantially parallel to the direction of

motion'of the pressure member and which can be rotatably

driven about its axis by said motor in either rotational



direction; two stops iin screwthreaded engagenent with and | ongi-tudipally
spaced on the shaft a predeterm ned fixed distance apart; a substantiallyég
rigid el ongate nenber, which is secured to and extends fromthe pressure 5
menber in a direction substantially pars|lel to the shaft and which is so
keyed to the stop nearer the pressure nmenber that, when the shaft is
rotatably daivectdloit twes stops hai scréwAghreadedbengagemait arigl agai nst
rotational novenent and said el ongate nenber and 10 said longitudinally
spaced st opandr dongittudiineddy cspacved ionsthd dhaétt ropredetemsimed to the
shaft, the elongate nenber having an end wall extending transversely of the
shaft i nt er fddest digtange] apape] ansubstantigpiynyigiccelongatmds t he
shaft and extends 15 between and is secured at its ends to said
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transversely extending end wall and the stop nearer the pressure nenber is
6. against rotational movement and said elongate member and

10 said longitudinally spaced stops are constrained to move
in said direction with respect to the shaft, the
elongate member having an end wall extending
transversely of the shaft intermediate of said stopé;
and a coil spring which surrounds the shaft-and'extends

.15 between and is secured at its ends to said transversely
extending ehd wall and the stop nearer the pressure
member. The arranéement-is such that, as the shaft is
rotatably driven by the motor in one rotational
direction, initially the elongate. member and the

20 longitudinally spaced stobs'are constrained to move with _::
respect to the shaft in such a direction that the
pressure member is caused to move towards the anvil
until it abuts the first portion of an optical fibre
disposed between the anvil and pressure member, and,

25 thereafter, as rotation of the shaft continues, the coil
spring extending between said transveréely exXtending end

wall and the stop nearer the pressure'member is
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dgradual | y,conpressed, thereby to subject said first portion of the optical
fib%g to a gradually increasing pressure and, hence, to m crobending of a
gradual ly increasing extent. On receipt of a signal fromthe 5 first
detecting nmeans, the control, unit of the Mandtool w |l stop the notor
rotatably driving the shaft 'to prevent further conpréssion of the coi
" spring and hengraf@uailhyr compressedf therely cte s@biectobend fdnst said
first portion of the optical fibre and, subsequently, 10 the control unit
wi || cause thepabtdent 8fdithee aRfdaHaffibne (¥R Jpghafualiy: Ancgaasing

direction, initially, to cause the | ongitudinal spaced stops tqQ nmove with
respect to thepFSF§¥§SI9n§Pi%&PQQHﬁQ°§hFQ?EP%ﬁé¥§9t8 dfr BXEEYR il the

whi, ch id fi [ 15 of [ [ ' bj d

o Substant al FHCEERELRNG SRS ar (B RGRAP SR BaPRAPRY SEBBLEH ops. and
Eﬂe el ongat eg Mgt %‘t‘ee‘%‘lﬁg Wiardd, THE %&Eflbi' Bgﬂesbtfetﬂ'er Hddibs?
at the preSsure nmenber noves away fromthe anvil 10 enable the optical

fibre to be regpygdshag ¥hd ARG b dua ol fo8r 20LhGANE Bkt fed he second

detecting neans detectS that the fibre has been subjected t

predeterm ned pRsiveEn® FRITHEE colibrddion 60 8her edelesPritd hd Mehce
anount of m crobendi ng and no signal has been received fromthe first

detecting 25 neagtherhdncredgnadf ithseamtténtt O mdorobending Wi caid| |
stop the notor rotatably driving the shaft and hence will prevent further
i ncrease in théirstepordfion f the optical fibre and, subsequently,
| 10 the control unit will cause the motor to drive the shaft
LJ in the opposite rotational direction, initially., to
cause the longitudinally spaced stops to move with
respect to the rotatably driven shaft in the opposite
direction until the pressure to which said first portion
15 of the optional fibre is subjected is substantially zero
and, thereafter, the longitudinally spaced stops and the
elongate member will continue to move in said opposite
direction so that the pressure member moves away from
the anvil to enable the optical fibre to be removed and
20 replaced by another optical fibre. If the second
detecting meané detects that the fibre has been
subjected to a predetermined maximum pressure and,
hence, to a predetermined maximum amount of microbending
and no signal has been received from the first detecting
25 means, then a signal is sent to the control unit which
will stop the motor rotatably driving the shaft and

hence wili prevent further in¢rease in the extent of



of m crobending of said first portion of the fibre and will give a second _
out put indication. Subsequently, as previously described, -the control unigg
will cause the notor to drive the shaft in the opposite rotational 5 . =
direction to cause the pressure nenber ©7Q nove away fromthe anvil and - -
enable the optical fibre to be renoved and repl aced by another optical :
fibre. Prefefamicrodendingecobndaildt Edtristg poetiionda®ctlse t ibbrehantd bre has
been subjected to a predeterm ned:10 maxi mum pressure and, hence, to its
predet er m ned ldadingn anseeendf outpushdndicatdan no Sukgeduentlyecas
received fromthe first _detecting neans, the notor is, stopped and said
first porti ®Fdfiqurlppieseribedrethe SoRtd@le i M redvRantheessure
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posi tion at pressure to whi said first portron an or?tlcal

fibre and hengs 4dea ¥ eshothe 6peheadi M pre i nsufficient for a signal to
be detected by the first detecting neans, 25 novenent of the longitudinally

spaced stops is teppof@rabyyar igsthe seconddstdctingafedrsi gdtects ne,
for exanple approxinmately 1 second, sufficient to enable 8. o
that the fibre has been subjected to a predetermined

10 maximum pressure and, hence, to its predetermined -
maximum amount of microbending and no signal has been -
received from the :first detgcting means, the motor is -
stopped and said first portion of the optical fibre is
subjected to said maximum pressure and, hence, to its

15 predetermined maximum amount of microbending for a
predetermined period of time, for example 3 seconds,
before the motor is caused to drive the shaft in the .
opposite rotational direction to relieve the pressure on
said first portion of the optical fibre.

20 Preferably, also, és the coil spring is being
gradually compressed and at a position at which the
pressure to which said first portion of an optical fibre
and hence the extent of microbending is insufficient for
a signal to be detected by the first detecting means,

25 movement of the longitudinally spaced stops is
temporarily arrested for a predetermined period of time,.

- for example approximately 1 second, sufficient to enable

3



i

the el ectronics of the handtool to be autonmatically calibrated, thereby to
conpensate for any drift that may have resulted from changes in tenperature
or Ot her causes. 5 It will be appreciated that the pressure to which
a first portion of an optical fibre wll I8 subjected will depend upon the
mat eri al and di nensions of the coil spring. W have found that, for an
optical fibre thetbdektmdndosr eift ltheubehdtoabttedbe taubematicadlyabl es, a
10 coil spring is enployed which will inpart a predetermnm ned maxi mum
pressure of appedibmatedy sbhergbymbtes compersate fortapy drifs Spetcmay
fibre when constrai ned between the anvil and pressure nenber. |In this case,
automati c cal i BRYE 6 Sy tere LB Chemges M 1LPIPRY RABWEE0BF BEBEErably is
ef fected when the pressure on said first portion of an optical fibre is
approxi mately 2888§Sammres. Each of the stops preferably is releasably

| ocked on the shaft h he fixed .dist e e h apn 2 e

adj usted as y be ré%uh"g'g %’c? ?aprf%%t&$%€e%aﬁréﬁﬁ%%eg?ug@acghd
hence a predet er g; ' ] ' ' . i cal
fibre is to begst%gggt ﬁ?&?&éﬂg@f%lo‘ét&rq% of a g%%?%%?%?@?%ﬁ and
of particular Wi'ﬁ.”iiegfép%d ¥Pon the M AP Yand 0aLREHE EohBab A thiefto11
signal can be detected in an optical fibre constrained between the anvil
and pressure maphehgdf Wee HaveSttdudlitHhtEafSr anl 6p818h8SEiBkel BF the

direction of travel of the signa
kind currently used in optical transmission cables, a
10 coil spring is employed which will impart a
et predetermined maximum pressure of approximately 900
grammes on a first portion of an optical fibre when
constrained between the anvil and pressure member. In
this case, automatic calibration of the electronics. of
15 the handtool preferably is effected when the pressure on
said first portion of an optical fibre is approximately
200 grammes.
Each of the stops preferably is releasably locked
on the shaft so that the fixed distance between them can
20 be adjusted as may be reduired to set a predetermined
maximum pressure, and hence a predetermined.maximum
extent of microbending, to which an optical fibre is to
_ be-subjecéed using a coil spring of a particular
material and of particular dimensions.
25 Preferably, to ensure that a light signal can be
detected in an optical fibre constrained between the

anvil and pressure member of the first bending means



along the fibre, the handtool includes two second bendi ng neans-which are

L4

fixedly secured in the housing adjacent transversely opposite sides of tﬁﬁ

anvil, each 5 of which second bendi ng neans w | |

portions of said optical fibre to be sgbjected to nmacrobending to a

predeterm ned fixed extent,
housing in ¢

central

cause one of two second ™

a first detecting nmeans being nmounted in the
a¥itéBkt ¥fotheaghreeeaos andirverads. the aigheferred 10
enbodi ment, the anvil and said two second bendi ng neans are parts of a
si ngl e pl at&lehggthesfibrengthe hdpdtaiola ixraloidéy twovedcenduat e shape,
part of said curved edge constituting the anvil

a

and adjoining parts

of sai d edgeendingpmsahs whileb efket fdxedly smmstréduinnghésShbsing second

bendi ng nmeans. The pressure nmenber preferably is secured in a carriage

whi ch i's sepdjaceny tovansvensehyr opposite siteprefsthe apwvddr @&@¢Ehwhich is
so nounted in the hodsing_that _the carriagghtand hence the pressure nmenbeér

secured. 200fnhehirh, spgorgnkepgingdMeanf

beRdge oPnguaY ftNem sai d face
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press sai
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second portions o
vicinity of each second bending means. In a preferred

embodiment, the_anvilland said ‘two secﬁnd bending means
are parts of a single pléte'of glass héving an edge of a
smoothly curved arcuate shape, a central part of said
curved edge copstituting the anvil and adjoining parts
of said edge on opposite sides of the anvil éonstituting
the two second bending means.

The pressure member preferably is secured in a
carriage which is separately formed with respect to the

pressure member and which is so mounted'in the housing

that the carriage, and hence the pressure member secured.

therein, is constrained to move towards or away from -
said face of the anvil in said rectilinear direction
substantially normal to said face. Pfeferably,'also,
the carriage also_carries on'transverseiy opposite sides
of the pressuré member bodies of rubber or rubber-like
material which, when the pressure member imparts
pressure on said first portion of an optical fibre

‘constrainéd between the anvil and the pressure member,

"

’



tWwo second bending neanss The pressure nenber preferably is adjustably
secyred in the carriage in such a way:that.the position of the pressure
menber with 5 respect to the carriage can be adjusted to and | ocked in any
one of a limted nunber of positions |yind0along a |line substantially
parallel to the direction of notion of the carriage. The invention is
further i.llustwiildd press 19atidsgeconfoporsionsy offi thenflereopgalpsss dheed
handt ool for detecting whether, or not an og}ical fibre is carrying a |ight
signal, wth rd&We Sreond PeRAHRgoRPARS ng IRCARTRFSUTQ RATPART. Figure 1
shows a plan view of the preferred 15_handtool with the |lid renoved and
with the press&F@Qﬁﬁﬂé;Yb%%r?ﬂé“ﬁFFB&?l?eggﬁqﬂnlqrﬁP%n9?FF1F9§uF€ Fyd 5
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housing 1 Conpragﬁ's[f}%}]@ &é?x?21ﬁﬁﬂtéd2n§m9>%txa@1?*ii&sit&§onﬁ§Oiyiﬂgﬂglnghi%n he

housi ng being o an el ongate shape and size that it can _
hand. Fi xedld e st 8605a009¢ patadllelhadd@he dSrébtabui bfimdbrdioly a

face 5 towards or away fromwhich a carriage 7 is constrained to nove in a
rectilinear dirgfttlon carmbge.
The invention is further illustrated by a
10 description, by way of example, of a preferred handtocol
St for detecting whether or not an optical fibre is |
carrying a light signal, with reference to the
accompanying drawings, in which:-

Figure 1 shows a plan view of the preferred .

15 handtool with the l1id removed and with the pressure
member bearing directly against the anvil;

Figure 2 is a fragmental schematic diagram of the
preferred handtool shown in Figure 1 with an optical
fibre positioned between the pressure member and anvil;

- 20 and

Figure 3 is a front view of the anvil of the
preferred handtool shown in Pigure 2.

Referring to the drawings, the preferred handtool
comprises a housing 1 comprising a box 2 and a
25 detachable l1lid (not shown), the housing being of such an

elongate shape and size that it can be held in the hand.
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to the face 5. A pressure nenber 9, which is separately 5 forned with —-
respect to the carriage 7, is adjustably secured in the carriage and has,g
pressure-inparting face which includes a plurality of undulations. The~
conbi nati on of the anvil 4 and anabli pressure nenber 9 constitutes first
bendi ng neans for subjecting a first 6 portion of an optical fibre F

o adual 1y ey Kediied i, e PRARCHE" “%S‘%%té’sf%éérgﬁwi Loy
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respect to rriage can JUSt ed 1 n any one of a
limited nuniercdis POsidd@no v ﬁﬁoagrécltlﬂqnwxaldﬂeé&&hen&'hasftIOn of

notion of the carriage. Movenent of the carriage 7, and hence of the

pressure neyethd, fdcwes ds Orpregyutéoiveinberany,i |wrﬁ.dlﬁm£(he§@r££é29t ed by
a notor-driven operating nmechani smconprising a screwthreaded shaft 12

whi ch | $ scEctmpabrerh i redpecboto 2theatartr iageeds lisn adjlistatlyn paral | el
to the direction of notion of. the carriage 7 and which can be rotatably
driven aboweguredin the Xmreiagerandt basmaprmsrseme-oinnna,rtaimm or 14
powered by batteries 15. - Twp stops_17 and 18 are in screwthreaded

engagenent 3% dﬁéjiqlbri’gﬂqlc}b(?%WyP%Bﬁééaté’notfh@Wt onsg2. e and can be
OISt oLy SR P e { e SO0 e Rl 87 10

constitutes first bendlng means for subjectlng a flrst

10 portion of an optlcal fibre F disposed between the anv1l o
and the pressure ‘member to mlcrobendlng:of a gradually
.increasing extent. The pressure membér'9 is so
adjustably mouﬁted iﬁ“the carriage 7 that'the position
of the-pressure member with respect to the cairiage can

15 be'adjusted'and’lpckedIin any one of e iimited number of
‘positions lying along a line pafallel'te the direction
of motion of the'earriage}

Movement of the carriage 7, and hence of the

pressure'member 9, towards or away_frém*the_ahvil 4 can

20 be effected by a motor-driven operating mechanism | D \u/
comprising a screw-threaded shaft 12 which is so
supported ih the ﬁox 2 that it extende ih a.directien
parallel to the direction of motion of the carrlage 7
and which can be rotatably driven about its axis in

25 ‘either rotational direction by a motor 14 powered by
batteries 15.5'fwd.steps'17 and 18 are ih screw-threaded

engagement with'and iongitudinally spaced on the shaft



the shaft and s so keyed to the stop 17 that, when the 5 shaft is
rotatably driven about its axis, the armis. restrained against rotational
noverent and the arm and the stops are constrained to nove with respect to
the shaft. The rigid arm 19 has an end wal$.20 renote fromthe pressure
menber 9 through which the shaft 12 passes 10 and a coil spring 21
surrounds the 3Rafehdrdarederats) lstaleky hodked acpredetarnmirredntixed t he
end wal | 20 and the stop 17., The anvil 4 is constituted by a central part
of an edge of dijitanecel afanfl dusd (Fiylotd armnd93is sejcvingchtd=ndarts 6
of the edge on opposite sides of the anvil being of smoothly curved arcuate
shape and consextgnds fnmn S repBelrgag’ ndBnd Adresiics: Rarpkiebnto

portions of the optical fibre F to macr bendigg of a predeterm ned fixed
extent. Each oftheh&ShaddoRPdekRii $R) %S BOi $h8os&R8y dt7i FR3E c HRFRJILRS a

| i 23 . (Fi 2 i d whi i d h
e e bl at e s et H aidnatAb Ry PRet 88 RRORE deht afkle e R al £8 01 "o ¢
23 i | ud th 1.G i i i [ i
by one of the Seaie By Addat Horatesihy AOVERELY SRETAETaEN 288 PNCC
whi ch m crosw L&Iéesstawrhf@ec&agéfaﬂﬁeaﬁggefm%e' aiﬁ@%%%%é '%6 eghby from

the anvil 4 to permt 71 ntroduction o an opti cal ei ng

actuated to caygm@l eCclFui £5g0d &HR 190hak0 aheeRids waie JPdmdde apgoR0
drive the shaft in such a rotational direction as to cause the pressure

the pressure member 9 through which the shaft 12 passes

10 and a cqil spring_Zl surrounds the shaft and extends
s between and is secured at its ends to the end wall 20
and the stop 17.
The anvil 4 is constituted by a central part of an
edge of a plate 3 of glass (Figures 2 and 3), adjoining
15 parts 6 of the edge on opposite sides of the anvil being
of smoothly curved arcuate shape and constituting two
second bending means for subjecting second portions of
the optical fibre F to macrobending of a predetermined
fixed extent. Each of the second bending means 6 is
LJ 20 opefatively coupled tq a control unit 23 (Figure 2) via
a photodetector 8 which is mounted on the glass plate 3
in the vicinity of the second bending means. The
control unit 23 includes three microswitches (not shown)
indirectly operated in sequence by one of the stops
25 17,18 on the motor-driven shaft 12, the first of which
microswitches, when the pressure member 9 is spaced

sufficiently from the anvil 4 to permit introduction of



head to nove towards the anvil. When the pressure 5 nmenber 9 initially
cones into contact with the first portion of the optical fibre F. the i}
second microswitch is actuated to cause the electronics of the tool to =
arrest tenporarily novenent of the prggsure nmenber to enabl e the

el ectronics of the tool to be automatically 10 calibrated. The third

m croswi t clarpfogthicabntilnte urbéin@nattuated tthe caamm e et €edbhDg8s"BENS and
is actuated to cause the electronics of the tool to stop the notor 14 -
rotatabl y dihevitapX heo steferd® thethetopt ldaland woe drivees tieenshalifected to
a predeterm ned nmaxi mum pressure 15 and, hence to a predeterm ned nmaxi num
amount of AcrsEnd mEtattomal sigrarthes Béeta auisedtie dpraessure

phot odetector 8. Wth the exception of the edge 5, 6 of the glass plate 3
and t he pafefitq HROVR LW a8 cthf d@pViilng Pﬁ’@@d’el’fﬁ‘lc@’?ﬂ%%@ors 8, all

nar oss Yo meRbemIS | o ebly | e $nEP conback Wi i Ghe BF2FRe second

ti f. the optj ' . E. . ' h t d d
moans 6 i neS ot of e sl eaf chLBEROE D okl Ben i EERER A EER 1 o
th | at t.t ' - d | eet ' ferh trol
nit 25 | s B S RREEAT i e RhR PR PR trollitg i 8o 55 Col ey 24

TRY 7" DA et smme osiaeht, bR R oA el IAS, | 11"
handt ool , enable the electronics of the tool to be automatically
10 <calibrated. The third microswitch of the control unit
constitutes the second detecting means and is actuated b
to cause the electronics of the tool to stop the motor
14 rotatably d:iving the shaft 12 if the optical fibre F
has been subjected to a predetermined maximum pressure
15 and, hence to a predetermined maximum amount of
microbending, and no signal has been received from a
photodétector 8.
With the exception of the edge 5, 6 of the glass
plate 3 and the parts of the glass plate underlying the
20 photodetectors 8, all surfaCes of the plate are silvered
| to seal the glass plate against the ingress of ambient
light. A'light signal emerging from one of the second
portions of the optical fibre F and passing through ﬁhe
second bending means 6 into the plate i$ reflected by
25 . one of two oblique faces 13 of the plate to the adjacent
prhotodetector 8. - The electronics of the control unit 23

is also operatively coupled to a display 24. The



e’ g. signal present on fibre, no signal present on 5 fibre, nodulation
sigpal detected, self-test fail and battery low, and each |anp being of a
colour different to and readily distinguished fromthat of each of the

ot her lanps. The carriage 7 carries on tlénsversely opposite 10 sides of
the pressure nenber 9 bodies 11 of rubber or rubber-like material which,
when t he presddsplaniZd nay Reisedlerakpbyt ofr dampse momnted fin stheorti on
of the optlcal flbre F di sposed between the anvil 4 and the pressure
merber , i || & RGP LE CRBTORIR N ENES L1 b eaChy A HR Fuo
second bendin means Each rubber 11 has ace havin radi us of
curvature sI|%ﬁﬁ%F#qﬁﬁgtWﬁﬁPt?mﬁo%@lFﬁg a§§E€F§F§d ¥e V5 ?ﬂ hreans 6

h h b d h il h
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t b h qgﬁﬁg h th
gce)(rzlzmrjalp(r)ura% gns tﬁfé t he o‘%’?"?‘?{?"fﬁg‘wg §§§3§& Jaégtsgg'cfb the secom%ll%endi (ra]g
means 6 are ofpuldi¢i Bk yaﬁarsscﬁaﬂaﬂﬁ bBahg Wt BOWour IdPrFésERBENdi NG

caused by the pressure nenber 9 and anvil 4, any light signal in the fibre

woul d not be dicrasd eﬁbaa’ilrypdﬂytsnga:.eheav\mwm&owIéwcmB@ﬂStﬁefor
produci ng nmacrobends in the optical fibre F and two 15. photodetectors 8

has t he advantcageet hbdmpss | | ght S|gnal i f present can be detected regardl ess
of its direction
The carriage 7 carries on transversely opposite
10 sides of the pressure member 9 bodies 11 of rubber or
¥¥ rubber-like material which, when the pressure member is
caused to impart pressure on the first portion of the
optical fibre F disposed between the anvil 4 and the
pressure member, will press the second portions of the
15 fibre against the two second bending means. 6. Each
rubber bqu 11 has a face having a radius of curvature
slightly less than that of the associated second bending
means 6 so that, as the pressure member 9 is caused to
move towards the anvil, each second portion of ther
20 optical fibre F is positively and progressively
constrained against the second beﬁding means.

The macrobends ﬁo which the second portions of the
optical fibre F are subjected by the second bending
‘means 6 are of sufficiently large radius that, without

25. the microbending caused by the pressure member 9 and
anvil 4, any light signal . in the fibre would not be
disrupted. The provision of two second bending means 6

f{ for producing macrobends in the optical fibre F and two



4+ .

of travel along the fibre. In use, an optical fibre F is disposed between_

the 5 anvil 4 and the undulating face of the novabl e pressure nenber 9&4‘-

and the screwthreaded shaft 12 is driven by the notor 14 in the | o
appropriate rotational direction to g%yse the rigid arm 19 and the .
| ongi tudi nally spaced stops 17 and 18t'o nove with 10 respect to the shaft

12 in Suchggcgkhs%mfgh%t 35*;%@ rgdaq@a%gaﬁgpﬁhggnge1gg§§f{sn§%;1€ menber

9, is caus 0 nove owar ds the anvil e un ace of the

pressure negber.3byks cLhe bhi el eReld Ho M rd18s OPLECTL s i@ e 1rSPOSEd
between the anvil and the 15 pressure nenber. Thereafter, as rotation of

the shaft 42 egabg@uggongheh@o&ﬁbggning 21 extendi ng between the
transversely extending end wall 20 and the stop .17 is gradually conpressed,

t hereby to subj eat uslkg &inr sptierili dibtafe theiopdispbséidbbetielem atgy adual |y
i ncreasing 20 .pressure and, hence, to mcrobending of a gradually

i ncr eas$ ngaextiiént. anidf thieer @nidula tiiinghtf axigynef thet mevepiliecal fibre F, the
gradual l'y increasing pressure inparted by the pressure nenber 9 will begin
to di sturbPrREsurangambsrod pndpdhe Scrsvithresded sbadsi dd liisght 25 to
|l eak fromthe fibre intoits cl.addi ng_due to m crobend

: | ng. .This light will
ener ge frofF EN&NcPXddhRg™atoFhe 4 By hgi%PQ?@PF%@FSanFgﬁﬁéndﬁ t he second

16. bendi ng,neans 6 (dependi nq,upon t.he direction.of.travel of the |ight
signal in gﬁEeFFBFE)gﬁn&a@§8a%i gﬁﬁ%ﬂﬁaarm 3 apé.Lhe

longitudinally spaced stops 17 and 18 to move with

10 respect to the shaft 12 in such a direéﬁion that the
carriage'7, and hence the pressufé.meﬁber g9, is caused
to move towards the anvil 4 until the'ﬁndulating' face
of the pressure member abuts the first}portion of the
optical fibre F diﬁpdséd between the aﬁfil and the

15 pressure member. Theréaftéf, as rdtatién of the shaft
12 continues, the coil spring 21 exténding between fhe
transversely extending end wall 20 and ﬁhe stop 17 is
gradually compressed, thereby fo subject the first
portion of the optical fibre F to a'graéually increasing

20 preSsure'gnd, hence,'to microbending of-é gradually ' -QQJ_
increasing extent. If there is a light;signal on the
optical'fibre F; the gradually increasing pressure
imparted by the pfeséuré member 9 will.begin to disturb
the transmission properties of the fibre, causing light |

25 "to leak from the fibre into its cladding due to
microbending. This light will emerge ftom the cladding

of the fibre F in the region of one of the second

.



w |l be detected by the associ at edsphotodetector 8 which will send. a
signal to the control unit 23."On receipt 5 .-of a signal fromthe
photodetector 8, the control unit 23 will stop the notor 14 driving the
shaft 12 to prevent further conpression @fk.the coil spring 21 and hence
further increase of the extent of mcrobending of the first portion of the
optical fi bre Yerditihg ileassbée(depéhginghapoantthal dimdctidn ofiusravkd
motor to drive the-shaft in.the opposite rotational direction, initially to
cause the | ongf udhealightpéidvatt bpsthe fibred woidrbscapingrdightt to the
rotatably driven shaft 12 in the oggosite direction until the pressure to
15 whi ch the Wi}ktbpodetented bYietBpt pegPCiated PhahaseleetoFs8 which

substantially zero and, thereafter, the longituydinally spaced sto and t he
rigid arm wi ?llw%%t $ERE RoShERRL| Kot HB§ Sﬁﬁ‘%éfi‘)tie uaﬁfeé% gn @ Fﬁsgipﬁe

i 7, d_heni th , 20 h il 4
o nabr e 15a Sr, f Sfohff BESRPERE BREREGLTedENE £ d AR MRS | 4
fibre. As. th i L0Q..21..] i | ds.at
ool i onat 8 i RR kPO neomBLR0LY AdiBeg WHE AR £00c8) 2 L |
the first portfsfeveﬁt2§uihﬁe9$&bﬁske§h%a Ef.artdméﬁ%ﬂtéc}?rﬁi&eﬁ& aha

m crobending is insufficient for a signal to be detected by a photodetector
8, movement ofhéh€epteetHee hfadehBe ofl thel FRWHMA idF micesbefdiay of

predeterm ned period of time of approximately one second to enable the
el ectroni cs ofthe first portion of the optical fibre F and,
10 subsequently, the control unit will cause the motor to
N drive the .shaft in the opposite rotational direction,
initially to cause the longitudinally spaced stops 17
and 18 to move with respect to the rotatably.driven
shaft 12 in the opposite direction until the pressure to
15 which the first portion of the optical fibre is
subjected is substantially zero and, thereafter, the
'ulongitudinally spaced stops and the rigid arm will
continue to move in this opposite direction so that the
carriage 7, and hence the pressure member 9, move away
¢ 20 from the anvil 4 to enable the optical fibre F to be
removed and replaced by another optical fibre.
As the coil spring 21 is being gradually compressed
and at a_position at which the pressure member 9
initially comes into contact with the first portion of
25 the optical fibre F and hence the extent of microbending
is insufficient for a signal to be detected by a

photodetector 8, movement of the pressure head is



. the handtool to be automatically calibrated; thereby to conpensate for any

drift that may otherwise result from5 changes i‘n tenperature or other

causes. |If the the opti cal

maxi mum pressure and, hence, to a predererm ned maxi num anount of

m cr obendi ng and no signal has been received froma photodetector 8,
10 t he thir demporasiilyclarafested cton ral prede tevnd hedu pemiadheo £ etime
means will actuate to stop the notor 14 rotatably driving the
shaft 12 andfsepprexdmatialw lane jsreend ctonenpblexthe edfeqixonbendpfig of
portion of the fibre; an appropriate signal is 15 also sent to

t he di spl aythe hpretocde triks #Hﬁpmﬁﬁkﬁéﬁ}ytﬁélﬁgﬁﬁﬁﬁﬂﬂtQQﬁF%Pytﬁ@

detecting

the first

optical fibre Fis subjected to this Xj mum pressure an
predeterninS&mﬁﬁ%sﬁ&ﬁz%ﬂﬁﬂﬂnxﬁd?ﬁ%?dggﬁé Pgi

time of
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fibre F has been subjected to a predeterm ned i

t hen
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d, hey
T U o SR ﬁigra@rg od of
AR A5 IR R AT P FEeE | RUBBS el  eve the pressure on

rrel i eve the pressure on

PhE“Gpr ST en . 3 re
v ST e drledl ERAS, £ RMBORESR SRR R 0 ot

andt oo

ess@bal andh)i flankandiola conprises a

housi ng of such a shape and size that it can be held in the hand; first
bendi ng neapyelidtexulirRal inkimum amount of microbending and no

10

15

20

signal has been received from-a photodetector 8, then
the third microswitch Qf the control unit constituting
the second detecting means will actuate to stop the
motor 14 rotatably driving the shaft 12 and so prevent
further increase in the extent of microbending of the
first portion of the fibre; an appropriate signal is
also sent to the display 24. When the motor has
stopped, the first portion of the optical fibre F is
subjected to this maximum pressure and,

hence, to its.predetermihed maximum amount of
microbending, for a predetermined period of time of
approxiﬁately-threé seconds before the motor is caused
to drive the shaft in the opposite rdtational direction
to relieve the pressure on the first portion of the

optical fibre as previously described.

-



d first portion of an optical fibre to mcrobending of a gradually

i ngLgasi ng extent, which first' bending nmeans conprises.an anvil fixedly
secured in the housing, a pressure nenber so nounted in the housing that
the pressure nenber is constrained to nove towards o of
the anvil in a rectilinear direction suldg.antially nl““ﬂﬂuﬂslﬂmmmmﬁ
said face of the anvil and/or the pressure-inparting ffacé of the ressure
menmber i ncl udek@iWm8e or nore than one undul ation, and a notor-driven
operating nechani smnounted_in the housing for causing the pressure nenber

to nove towards orPaligpiteeh frE Sekecting mhethen ouimoti apt opdvidadn of
an optical fipre isﬁgositio ed beaﬁgﬁﬁb&gfrgagssure menber and the anvil
and. t he presstiRFfeibeFarLYdREs 8y iar JE1GR BADALOSAi d fir st
portion of'th

onRL i i br 1.1l ke constrai,ned between the anvil and the
pressur e nenbe?ﬂg%%g§%l% ggﬁggbﬁé &eéﬁ? Iﬁ(ﬁth%%d?ﬂéeﬁizﬁ tPagudy yan
I ncreasi ng ex ~1§€¢Qn eqndi ' | ST y C I n.the
housi ng adj ac%ﬁ'?ﬁ ?]}Ié g%y?'rlgair}%h\%gi gﬁﬂ vli\ﬁ%peg{lgjéé% Ils‘%%g%dfégrgl[‘%ﬁ egfglglaﬁ d
opti cal fibr eal o1 bersybi-esbfd oo ainepleul Nk fe 20" RIELEHERRIAS o€ Y,
extent; first detecting neans for detecting l1ght escaping fromthe
fibre, the figsaddelaet ingreasingbetenduURiEtth NEiPse heERiEg R
vicinity of the second bendi ng nmeans; second detecting nmeans nounted in the
housi ng for deomprisgswaenansid ffikedlyorddoured imethébheubaaghean

subjected to a predeterm ned amount of m crobendi ng; and, operatively
pressure member so mounted in the housing that the

a») pressure member is constrained to move towards or away
from a face of the anvil in a rectilinear direction
substantially normal to said face, said face of the
anvil.and/or the pressure-imparting face of the pressure
member including one or more than one undulatioﬁ, and a
motor—-driven operating mechanism mounted in the housing
for causing the pressure member to move towards or away
from the anvil so that when said first portion of an
optical fibre is positioned between the pfessure member
| and the anvil and the pressure member is caused to move
\ _ towards the anvil said first portion of the optical
fibre will be constrained between the anvil and the
pressure member and_will be subjected to microbending of
a gradually increasing extent; second bending means
which is fixedly secured in the housing adjacent the
anvil and which will cause a second portion of said
optical fibre to be subjected to macrobending to a

predetermined fixed extent:; <first detecting means for



coupled to the first and second detecting nmea -driving
t he operating nechani smof the first bendi ng neans control unit which

! . . r-the T g | a leh
will give a first output indication on receipt H“Iu IHIIHI “ ”H“the first”
detecting neans, the arrangenment bei ng_such that'® A #iia signal
fromthe first detecting neans, the coh®rol unit will stop the notor

causi ng said novenent of the pressure_nenber t%ﬁagds t he agxiL to prevent .
further inclekrcEing hkight e?ﬁcﬂPiWc#SBE‘n&h‘?g Xy gtRer §LXBhrtion of the

port1 on of GRESTHHAS SRR dre Lu eunEad 44 (950 HeReLd, 485 thex mum

of ! . . . i
et ecti ng ARty g oFle (SedefdibefRind SRR IFecRhaTUEREE RS,
mot o causi figh S2L dngBNELRMn Ofnd MEoBEIRSURRATRIDELC L OHE' HehNgagnvi | Lo

prevent further Tncrease in e extent Of m crobending of said first

portion of the fibrs,raignYbk! tAEVeiBrachey LubPUsubyditati €8 a 2. A

handt ool as clainmed 1n Caim1l, wherein the notor-driven operating
mechani sm coppebeLernifeacumblineagedmikaidberdiig; s andsupperatdvedyt he
housing that it extends in a direction substantially parallel to the
direction ofcoupled eb the fiessuandnsemondndetéctingancans andt Ziol vy
driven about its axis by said notor in either rotational direction; two
stops in screhetnotatedringngetbet operating |Inechandismaofly theafddssn t he
shaft a predeterm ned fi xed distance

bending means, a control unit which will give a first

output indicetion on receipt of a signal from the first U
detecting.means, the arrangement being such that, on

receipt of a signal from the first detecting means, the
control unit will stop the motor causing said movement

of the pressure member towards the anvil to prevent

further increase of the extent of microbending of said

first portion of the fibre and that, if the second

detecting means detects that said first portion of the

fibre has been subjected to its predetermined maximum

amount of microbending and no signal has been received _
from the fifst detec;ing means, a signal is sent to the N
control unit which will stop the motor causing said

movement of the pressure member towards the envil to

prevent further increase in the extent of microbending

of said first portion of the fibre and will give a

second output indication.



dpart; a substantially.rigid el ongate nenber which—
extgpds fromthe pressure member in a direction subs i arallel to
the shaft and which is so keyed to the stop nearergtbmm@ % FI “m

that, when the shaft is rotqtlonably drivgg about it gate
menber - i s restrained agai nst’ rotational novenent and said elongate menber

and said |ongi tudi ng| 'ﬁén%%f’%ﬁﬂdéé%aﬁﬁ&icﬂ'i‘séié‘iﬁei | anEead il d

direction with respect to the shaft, the elongate nenber having an end wal |
ext endi ng trangicyelgi idfer pedhtiin c?ﬁi@émiéhecafnpﬁs@sstaor)s and a coil
spring which surrounds the shaft and extends between and is secured at its
ends to said trgeusitifteadud eafty viitkval s sodstipposted Henrtte t he
pressure nenber, the-arrangenent being such that, as the shaft is rotatably
driven by the muuming theet rict sxtemis din ezt dbnecthene sobgtiamtimitler and
the longitudinally spaced stops are constrained to nove with respect to the
shaft in sugaralieledio dthe hitrecilon caf unethonbof thec prassune nove
towards the anvil initially until it abuts the first portion of an optical
fibre di sposed menherpndhieh |CamdereREatabiEnBEL Vel @baute ks tasis as

t he coil sprln ext endi ng between, sai d transyersely_ exte dlng end wal | and
the stop nearer Xrﬁa é%‘%tﬁ’é iR pithex ﬁ?ﬁﬂﬁg Ecé t HAQR 3RS

Rt kP ARG, Mo B

receipt of a's'éggﬁeéréﬁntﬁél shaft a predetermined fixed distance

_ "apart; a substantially rigid elongate member which is

~ secured to and extends from the pressure member in a
direction substantially parallel to the shaft and which
is so keyed to the stop nearef the pressure member that,
when the shaft is rotationably driven about its axis,
said elongate member is restrained against rotational
movement and said elongate member and said
longitudinally spaced stops are constrained to move in
said direction with respect to the shaft, the elongate
member having an end wall extending transversely of the

U/ ' shaft intexmediate of sald stops: and a coil spring
which surrounds the shaft and extends between and is
secured at its ends to said transversely extending end
wall and the stop nearer the pressﬁre member, the
~arrangement being such that, as the shaft is rotatably
driven by the motor in one rotational direction,
the elongate member and the longitudinally spaced stops

are constrained to move with respect to the shaft in



first detecting neans, the control unit wi{l stop theTmotor rotatably - ’
driving the shaft to prevent further conpression of ! ' and ¢
hence further increase of the extent of m crobendi ndi“ﬂlgﬂ“‘“mm“:“mb”'On

of the optical fibre and, subsequently2lthe control "t tc Wil Tw cause the
nmotor to drivgét he shaf%.i n %ple oggos_ite rotationeg direction to _cause the
| ongi t udi nal3%F AT EEH8Tt RSV ERCWPFRSFESSe MCRS T b8 r 5B RPEHI FOri ven
shaft in thefapossher8kr Rk @Rvil NihiakkY 1yntuinlt itihe; Presseseche wWhich said
first portion of optical fibre is subjected is substantially zero and,
thereafter, fiimst poetpensolir ennenbidcahafimvecdimmnsdd opeteeanthle
sufficiently to, enable the o?tical fibre_to 3& I eno hat, .i.f the

d; d
second det e®Viyt MR sPHEPEEEE PRAPSLa; 87, eﬁ(?ratﬁl‘%%f bfg%]hgkfai 6°& thas

been subj ectsf} 44 | é 8t OhaIALCHELREEN "BY i BURrAMBWRr 0 1 i si@bsadhgg_ and no
signal has been received fromthe first detecting neans, a signal is sent
to the contregid urall weméhtheel BtopopeerRer nshgr Prossy? ynemberngst he shaft

and will cause ih mot or. to dri shaft._ikn the opposi rotati onal
di rection t(?rcaa‘t agljf%ecﬁ?’g’s:se%?ggﬁeﬁﬁg‘rrr%g 'E%veua\%aey&f ro%)ng% e%gﬁ\sﬂ%l

suffici entlgdﬂ:ﬂmbés the optieall Fibre te kegreygusIly 3. incAehandigool as
claimed in Gaim2, wherein, if the second detecting neans detects that the
fibre has bddiestbfected.t Beacpns clet BLAT ARG FARE oF esstR@uahdy hence to -

its predete@ﬁé¥¥k§?§én&ﬂk@ﬁ??anoiegL§£9bSQdEn%f?H¥l from the
first detecfiﬁg means, the ébﬁtrdi "unit will stop the
motor rotatably driving the shaft to prevent further Q)
compression of the coil spring and hence further |
increase of the extent of microbending of said first
'portion of the optical fibre and, subsequently, the
_control unit will cause the motor to drive the shaft.
in the opposité rotational direction to cause the
longitudihally spaced stops to mer with respect to the
rotatably driven shaft in the opposite direction,
initially until the pressure to which said first
portion of optical fibre is subjecfed is substantially
zero and, thereafter, until the pressure member has
moved away from the anvil sufficiently to enable the _QJ
optical fibre to be removed; and that, if the second
detecting means detects that said fifst portion of fhe
.fibre has been subjected to its predetermined maximum
amount of microbending and no signél has been received
from the first detecting means, a signal is sent to
"the control unit - which will stop thenmotor rotatably

driving the shaft and will cause the
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rfo signal .has-been received fromthe first detecting neans, the control
unit W ll cause the notor to stop for .a predeterm ned perlo '

that"said first portion of the optical fibre will be s
maxi mum pressure and, hence, to its predeterm ned maX| !@ﬂi’ l”m
m cr obendi ng for sald pr edet er m ned peri &Rof tinme. bef ore theL ni t
causes the notor to drive the shaft in the opposite rotational dlrectlon to
relieve the pﬂ@%@%?etgnd§AVG fthessheditt idon e toppopiteakrotiattional A
handtool as clainmed in Cdaim2 or 3, wherein, as the coil spring i's being

gradual |y conptts@eHiaRdtat cé“ﬁ@s thieo PLAsSHre HeReeEr 59smove: @Way cfrrcmu d
first portion f an ogilcal nd hence tﬂ% extent of mcrobendin

i nsuf ficient for®a28Y aFu’thiS é(cttéﬁ eRakle Fheseridcad: iHiPneedies, Q he

control unit VMHL &gase novenent of the longitudinally spaced stops to be
tenporarily artrest for a predeterm ned period of tirre sufficient to

enable the elegtro Acﬁaﬁatbﬁereg%n%’%%ne@ in a<f2 N orzén g]itn 3 F}x %* be

automatically calibrate y to conpens have

resulted from ﬁ@aﬂsSdéeebeﬁagf fledhe Sletddied et;x?ﬁéeﬁne%lbré BaRdd, as

clainmed in any one of C ains 0 4, wherein he stops 1I's

rel easabl y | ocdselj eotélietshal bredetoainineds fmaveingh Shaagsubal W) HigmsLan
be adjusted as may be required to set a predeterm ned maxi num pressure, and
hence a predet®onitsdpestienternmfined maximum amount of microbending and
" no signal has been received from the first detecting
Y means, the control unit will'cause the motor to stop for
a predetermined period of time so that said first
portion of the optical fibre will be subjected to said
maximum pressure and, hence, to its predetermined |
maximum amount of microbending for said predetermined
preriod of ;ime before the control unit causes the motor
to drive the shaft in the opposite rotational direction
to relieve the pressure on said first portion of the
optical fibre. |
4. A handtool as claimed in Claim 2 or 3, wherein, as
.the coil spring is being gradually compressed and at a
position at which the pressure to which said first
portion of an optical fipre and hence the extent of
microbending is insufficient for a signal to be detected
by the first detecting meahs, the control unit will
cause movement of the longitudinally spaced stops to be

temporarily arrested for a predetermined period of time

sufficient to enable the electronics of the handtool to



ni crobending, to which-an optical fibre is to befsubngng;ﬁgﬁdtsé handtogl ~
as clained in any one of the preceding O aing,- wherein the I ;hj
i ncl udes two second bendi ng neans which are fix?ﬂWﬂuﬂﬂu : 1e housi ng
adj acent transversely opposite sides of the anvi'/¥ 'm ,{M].m:second
bendi ng means will cause one of two se€dnd portions®oftsaf dsoplical fibre-

to be subjected to nmacrohendi ng t redeterm ned fixed extent, a first

det ecting nP&nSUSOMAFLGRINEFE g%thGUSFHQrPPYtﬁQ Fompensaty £REh second
2514 o SoBBHA ST HpHe Ry Heveareaibred Tram EURRGSE o ol acs naving
e, const | LPPRY stpke A BUREE e dE R, 2, S50t Sai B edge on opposi te.

handtool a6t ar BeiHROdY Ad Gl dncdtitaRD GRET GIMAE 2 coif: O A

pressure neghgrelih U Uk ithd SE6ps 208 f@isash.sﬁe&gr&e% Yo Of@d Wi th

respect to the pressure nenber and which is so nounted 1 n the housing that

the carri ageha®td seenstati hehdr £B%ed edIBTEAREeSBEWREn! R¥R bar oEoNst rai ned
to nove towards or away fromsaid face of the anvil in said rectilinear ¢

direction saldjusteidlds/ mey e requbiedf toesel. aApradditedmiased! ai med in
Claim8, wherein the ' - '

' maximum pressure, and hence a predetermined extent of !
microbending, to which an optical fibre is to be
subjected.

6. A handtool as claimed in aﬁy one of the preceding
Claims, wherein the handtool includes two second bending
means which are fixedly secured in the housing adjacent
transversely.opposite sides of the anvil, each of which
second bending means will cause one of two second
portions of said optical fibre to be subjected to
macrobending to a predetermined fixed extent, a first:
.detecting means being mounted in the housing in the
vicinity of each second bending means.

7. A haidtool as claimed in Claim 6, wherein the ;id
anvil and said two second bending means are parts of a

single plate of glass having an edge of a smoothly

curved arcuate shape, a centrai part of said curved edge
constituting'the_anvil and adjoining parts of said edge

on opposite sides of the anvil constituting the two

second bending means.



«

‘carriage,also carries on transveksely opposite sides of the pressure nenber

bodi.es of rubber or rubber-like material whjch, when t WUEr
imparts pressure on said first portion of an optical fnmmmnml LS o

bet ween the anvil and the pressue nenber,,will press safd Second' portions
of the fibre against the two second bendiﬁgﬂneans. 10. A handtool as
claimed in daign 8 qr nei . the. syLe ' 'US£QQ! ecur ed
in the carri agedT‘]i n &J&%néi@lv&% ﬂ%at e%fem%gs;dg‘i 8§§o ﬁ%’hg%p?'?ses re r%d ef with
respect to the rlag L she | apdmoacke i@dqy% f imted
nunber of posi tc'lcl?nisdﬁa'y%ng a'.i'lgingt'fi'faE Ittﬁégggggt g‘n%nlbal I y%tpas_r al e&)_ticgﬁt e
direction of mld.Gn e WY Hparddrelynzndied with delsteldnedhaider
or not an optical fibre i1s carrying a Ii1ght signal substantially as

ger ei nbef ore dengdhiae Wdnberelaicraeién 28dses mohnted in RheatuEEYy | N9
rawm ngs.

that the carriage, and hence the pressure member secured
therein, is constrained to move towards or away from
said face of the anvil in said rectilinear direction
substantially normal to said face. |
9. A handtool as claimed in Claim 8, wherein the
carriage also carries on transversely opposite sides of
the pressure member bodies of rubber or rubber-like |
material which, when the pressure member imparts
pressure on said first portion of an optical fibre
constrained between the anvil and the pressue member,
will press said second portions of the fibre against the
two second bending means.
10. A handtool as claimed in Claim 8 or 9, wherein the
pressure member is adjustably secured in the carriage in
such a way that the position of the pressure member with
g respect to the carriage can be adjusted to and locked in
one of a limited number of positions lying along a line
substantially parallel to the direction of motion of the
carriage.
11. A handtool for detecting whether or not an optical
fibre is carrying a light signal substantially as
hereinbefore described with reference to and as shown in

the accompanying drawings.




