[err] ( OPTICAL FIBRE SPLICING This invention relates to effeecting a fusion
splice between two optical fibres, one_o[_gach of which may _be a c¢onponent
of an optical cable, and is particularly’concerned wth prep&ra¢ign of the
optical fibres inmediately prior to the actual fusion splicing operationg
In order that a satisfactory DPUICAIL FIBRECSPLECING ected between two
optical fibres, it is necessary to ensure that: (1) each optical fibre has
a substanti al This| anventiibacrelptesp ito ;efifectingdaafusiamespglive axis;
(ii) end parts of the optical fibres are so disposed that the cores of the
fibres are ipetueenatwpappfignilalfikiremncomef or epchnof whigdf mayfbeéi ght
fromone fibre to the other; and (iii) the end faces of the axially aligned
end parts ofatﬁ@mﬁﬁﬂﬁﬂﬁl°fiBPe?R&&?%#x&ﬁkﬂﬂ;pPBéeﬂérPﬁK@dqﬁﬁﬁﬁante apart,
whi ch predet erm ned 8istagce i's such that aLter t he ausL n splicing
" operation hdSCRGGFRBAEHLE dPEﬁHﬁ&QQ¥PQﬁ°fHE 8pPPEiradi Fidreg e in an
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fibre to ap Lned extent and at a predetermned rate to conplete the
fusion Splicéggﬁéﬁ§g§6phisticated nmet hods and appar atus have been proposed

and are used to effgch rgxiabnat! Q"B Hadfbry fusion splice can be

effected between two optical fibres, it is necessary to

ensure that{

(i) each optical fibre has a substantially flat end

face lying in a plane radial to the fibre axis;
(i1) end parts of the optical fibres are so disposed
that the cores of the fibres are in substantially
- axial alignment for optimum transfer of light from
one fibre to the other; and
% (iii) the end faces of the axially aligned end parts of
the optical fibres are spaced a predetermined’

distance apart, which predetermined distance is

such that, after the fusion splicing operation has

commenced and end parts of the optical fibres are
in an appropriate softened state, the end part of
one or each optical fibre caﬁ be moved axially
towards and against the end part of the other
optical fibre to a predetermined extent and at a
predetermined rate to complete the fusion splice.
ﬁany sophisticated methods and apparatus have been
proposed'and are used to effect axial alignment of the

prepared end parts of optical fibres to be fusion




prepared end parts of optical fibres to be fusion = 2. spliced and to
‘ensure that the "end faces of the axially aligned optical fibres are
spaced.apart by the required distance. The najority of these sophisticated
met hods and apparatus operate automaticallgy or sem - automatically and
require accurately tool ed equi pnent, conplicated electronic circuitry and,

in some cases,s%aw@dcmreé éndudbsSkhat ¢ end Fices COPSEHECA%Eall e -
equi pnent for effecting axial alignnment, and spacing of the end faces, of

prepared end pElignéd @?ti@al fibres beebephceidapuit dsyl theexpqatrea and
represents a substantial proportion of the overall cost of fusion splicing
apparatus. .|t distanedj ecThefmafoerptyseft thesentsophist jratedemethodpr oved
met hod of, and an inproved conponent for use in, positioning two optical
fibres rel ati\end capparatos hepefatet butomatdcaldly ofxf esemirg a fusi on splice
t her ebet ween, whi ch inproved. met hod and i nproved conponent enable the cost
of the equi pnreantemnaticalilyoandf requiixe accaraiielghkaonlednequppment,of the
end faces, of optical fibres to be fusion spliced to be greatly reduced as
conpared wit h epbieated; eheetgonicogdacyitxy andy i} $OM8 BAPBEBse, with
a consequenti al, substanti al re&ugtio in the overall cost of fusion

0
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the equipment for effecting axial alignment, and spacing
of the end faces, of prepared end parts of optical
w ~ fibres to be fusion spliced is expensive and reprééents
a substantial proportion of the overall cdst_of fusion
splicing apparatus.

It is an object of the present invention to
provide an improved method of, and an improved component
for use in, positioning two optical fibres relative to
one another for the purpose of éffecting a fpsion splice
therebetvween, which improved method and improved
component.enable the cost of the equipmeht'required for
effecting axial_alignment, and spacing of the end faces,
of optical fibres to be fusion spliced to be greatly
reduced as compared with equipment hitherto proposed and
‘used for this purpose, with a consequential substantial
reduction in the overall cost of fusion splicing
.apparatus. |

According to the invention, the improved method

comprises the steps of:-



conprises the steps of:- 3. (1) applying to each optical. fibre at a . :.°
position spaced fromthe end to be spliced a one-piece collar which is so
di sposed on the fibre that relative | engthw se novenent therebetween CJ'
cannot be effected wi thout the application of a substantial force; (ii) -

cl eaving each optical fibre at a positﬁvn bet ween the collar and said end

f the fibrg,.to I o pr.ot rudi from, he callar.an opti.cal .fi.bre tail of
a predet ernihbd | SRBIHEAG, FgeASh, PRELAL, 1iPTe AF APPELEIPY ng in a -

pl ane radial to t%ﬁﬁ_é#fggémpgﬁéfggﬁgic@%%;ééiﬁ%éré%g%#§%$?$said optica

fibre tails into nds of "an ope _ CPecti | i near

gui de passage in Loy sp! LALBA 363EOR1bdE Yh SBid ChIG-8PPARRLUS |0 such

a way that the c ars a the renote Taces | ongi y spaced

upst andi ng abut mept$agiget BBngRhividle Hdvemdrt Ithé¥éhétwaehstanhbe! | v axial
alignment, the predeterm ned I'engths of the optical fibre tails having =

regard to the di sp@neefbeteacnithbitakhieppl hritibsush ahat said end
faces of the optical fibre tails are disposed a predetermn ned distance
apart appropri at eshbstansiab €pkiceigng of the optical fibre tails.
(ii) cleaViﬁgfeéch_éptical fibre ‘at a position between
the'cbll#r”andTSaid’end'Of fhéffibre}tofleaVe-

' pfoﬁtﬁdiﬁg from the collar an optical fibre tail
of'alpiedetérmined'length.having-a 5ub3£antiaily :}
flat'énd_féce91Ying in a plane radial to the axis
of the fibre; and | |

(iii).iﬁtfoduéingiééid'opticél fiﬁfé taiis:into 6pposite
ends*of an open-ended substéntislly'reétilinear
guidé'pasSaée:in the'spliéing;étatioﬁ"of:fusion
Splicinq'appératus in such a way that the collars

"abut.the:femdfe*faces'Of longitudinally spaced
hpstanaing'abutments and tﬁé'opticai fibre tails
aré'in'substanfially-axial alignment, the =~ : -

' pré&eteimiﬁed“iengths'Of'thé optical fibre tails
having"régard'tc.the'distanée 5é£ween'said

"'abutments:being”such that sai&5end faces of the
opiiééirfibfé tails are disposed a”prédétermihed
disﬁance apart appropriate for fusiOn'splicing:of
the optical fibre tails.

After the ﬁwo optical fibre'tails'haVé'been

prepared-and'pOSitioned in adcordandé with the improved



After the two optical'fibre tails have been prepared and positioned in
accordance wi'th the inproved 4 met hod herei nbefore described, fusion
spliging of the optical fibre tails can be effected. The open-ended
substentially rectilinear gui.de passage &ato opposite ends of which the
optical fibre tails are introduced may be in the surface of an el ongate
table in the matiliod tpreinbeforé descoibed,i faagonpspliciagh@f theferably,
the open-ended substantially rectilinear guide passage extends between
opposi t e endopificalprifhrerctatlsscant bal efferted. el ongat e. support nenber
which is positioned in the splicing station f& fusi on_splicing .apparatus
and whi ch has, at. Fhpopenrended fubphaptipliysreq %lﬁ.e@ﬁéda% i ch
fusion splicing to be effected,,a slot or_apetture which.inter sai d
gui de passagP3HRRES tHHR ?P%ﬂ%%g?sﬁf‘ saef'ogglf"ﬁeERnedf’Rt&F#heé;%ﬁ%e;ort
menber. Prefer ,_the, transvergel v_extendi S a e in the
suppor t nenbgi‘aallialsg/cae?ﬁ-rwﬁﬁo 'ilgﬁ‘is’é‘éybé%mggnegﬁeLg%ggagf Q’t?rfléli{menber and t he
support nenber, is. S0 ROSi{Loned, pet Atk i bHdbgaleus jaced abut ments
that the traﬁ%éﬁ%ﬁe?fég*%%d$ﬁgt§§op§ggcggatEgggaggort nenﬁér is centrally

0 poned DELGSILGI pARaCAs Pt DRSS thelereiedpmence. (he
substanti al | yg@a@hnt LaPI$ PEELNEEinear guide passage extends between
.opposite_endé-of a preformed substantially rigid
elongate support member which is positiqned in the
splicing station of fusion splicing apparatus and which
hés, at a position intérmediate.of_its ends to enable
-which fusion splicihg to be effected, a slot or épertu:e
_which intersects said gﬁide p#ssage and extepds
transversely across the width of the support member.
Preferably, the transversely extending slot or
aperture in the support member is centrally disposed
between the ends of the member and the support member is
so pésitioned between the longitudinally spaced
LJ abutments that the transversely extending slot or of the
§upport member_is_cegtrally disposed between the remote
faces of the abutments. As a consequence, the lengths
6£'the optical fib;e tails to be fusion spliced will be
sgbstantially equal to one another.
At least the remote faces of the abutments
preferably.are_substantially_flat_and lie in planes

substantially radial to the_axig_of the guide passage of



At least the renote faces of the abutnents preferably are substantially
flat and lie in planes substantially radial to the axis of the guide
passage of the support nenber and, preferably also, the end faces of t:he
collars caused to abut the renote faceg of the abutnents are substantia™y
flat and lie in planes radial to the aXés of the collars. In addition to

t he one- pi e CQLLARr e MIAL+aSnA Sk L8R < Qggggs ' the. upst andi ng
abut nent s %ﬁ%nghbgafﬁaﬁ‘gﬁgreﬁg&f akg?g&?ﬁ’g'yf;'p_. i cdl ﬁ%réegc% afl?c%gr)ot rudi ng
fromthe - cgfl gpel .épliﬁ-&&eéﬁh?é'é@oﬁbt hBB%dtﬂet"rfécﬁaééb tde @ face of
the other optical fibre tail, the collar when.initially positioned on an
opti cal fltﬁﬁhﬁﬁanaa“aesysuﬁstunﬁﬂaau?dfuata&ﬂaﬁniéﬂiﬂIﬂ!&héaeaVIng t ool

w th respect to the cutting.blade of the tool to ensure that, after the

cl eavi ng opeadiadbntbashbéaresl becthd, coddawpt.i cal fibre tail of ‘a required
length is obtained. .The preformed substantially rigid el ongate support
menber will be nalle efiditimhetoathehdnk-piecapanld axf semvistqras ray t he
~tenperature to which it will be subjected during-fusion splicing of the

fi bres and skephwhith pngages dnecoérthesupstanding tdhmtmdntss to The
substantially rectilinear optical fibre guide:passage in the support nenber
may be a boeesyreckhakt thasendefage P§a§gebQPﬁ§Q§1tﬁkbqﬁyﬁﬁﬂlcﬁ'the nmenber
innediatelyyaQLac nt~a¥d~on.o£posi£e sLdes_of“th%_tranavqrsel
: r ro co ]

protruding m th ar 1s correct y_posltlonee(with '
respect to the'énaffACé”bf the othef d§tica1 fibre tail,
the collar wﬁén'iﬁifiaily;pdéitidﬁedfbﬂ-anﬁbptical fibre W
can be pdsitiveIY‘locafed"in'an'opﬁiéal'fibre-cleaving-
tool with régbeéf to the cutting blade of the.tqol-fo-
' ensure that, ‘after the diéaving dpéfétibn has been
éffected;*aﬁ bptiCaI-fiBre tail of a required length is
obtained. '_ | | _
 The preformed substantially figid7éidn§dte support
member will be made of a'materiaIPWEich.is capable of |
| Qithsﬁaﬁdiﬁgiﬁhe”temﬁératuré'to‘ﬁhi&h7it.ﬁiii be -
subjected dﬁfinq fusioﬁ*splicihg'dfﬁfhe fibres'and which —
will have no deleterious effectfdn_fhé;fibres{' The ~ N
substantiéllyfrédtiiineaf optical fibré gﬁide passage in
the'Suppoit'mémbéf'may be a'boréjwﬁiéhféxténds over at
least parts of the;length;of the méﬁber'immédiaﬁély."
adjacent and on_oppdSifé_Sideé 6£_tﬁé”tranévéf§é1y
extending slot or aPerture:éf-iﬁ”ma§55e'a éhéhﬁe1 in a
surface of the memﬁer}.wh;ch cﬁéﬁhei"may be of aﬁy .
transvérSé'6r05§~seét10n”su1tab1e:f6}°ae66mmédatiﬁg'.

aligned optical fibre tails; preférred cross-sectional



extending slot or.aperture or it may;be a channel in a surface of the
menber, whi ch channel nay be of - &ny transverse cross-section suitable for
.accongnodating ali'gned optical fibre tails; "preferred cross-sectional 6.
shapes’ i nclude V-, U and square cross-segtional shapes. \Were the guide
passage of the support nenber at |least in part conprises a channel in a

surface of t h% Itn RIS V- & g4 g;ﬂa ngqugkgnggbgng@dmm SERaPpes.t o
that surface of t'he support nenber in whicCh the channel |ies. The preforned

elongate |id Apyed tHCqidd SassdGe NBECEhal sappblit aletibent aatsubpast
menber. |f desired, theq%refo?%%d lTd may. be te%gorarily applied to said

surface of theisunna tesipiPbsedf 4 echahrebpincal shirfaeet aiff Lhmveubpent
i ntroduced into the channel and before fusion splicing is effected to serve

to retain the magibew) 4iprefémmed éhohhatehdidemagubengeansesd £l thahg.
The preforned substantially rigid el ongate support nenber nmay be nmade of a
ceramic, vitreousfare sofitehedsuppertamenbert imawhiehnidhe sthannel) higs.
pl astics material. The support nenber, and the el ongate |lid when. enpl oyed,
may be used t dlle qwiefopeedeebongatendidcBRYpbS: Madey o dhe RaPesion
Space i n he ImabeRLRbcRg the cREPRGALROPIBPOReMATBE Ho! He AR CEoty
the'préformed lid may”be temporériiy appiied to said
surface of the support member after the optical fibre
) tails have been introduced into the ChAnnel and before
fuéioﬁ.splicing is effected to serve to retain the
0pticai fibre tails in the channel during fusion
spliéing.

The preformea Substéntially rigid eiongate.sﬁpport
member may be ﬁa&e of a.éetamic, vitreous or sintered
materiél'or it may be madelof'a moulded plastiés
material. | | | “ |

The supébrt.ﬁeﬁbef, and the elongété.lid when

_ emplojed, may be used to provide permanent mechanical
protection for the fusion splice between the optical
fibre tails and, in this case, at least any space in the

- transversely extending slot or aperture not occupied by
the fusion spliced optical fibre tails may be
substantially filled with a curable material in a liquid
or semi-liquid state which is permitted or caused to
set.

' The one-piece collars disposed on the optical .

f( fibres may additionally be employed as end walls of a



~the fusion spliced optical fibre talls mey be substantlally filled with a-

curable material inaliquid or sem=liquid state which is permtted or
caused to set. The one-piece collars disposed on the optical fibres may :
‘additionally be enployed.-as end walls of a 7. protectlve encl osure

subsequent |y assenbl ed around the fusion splice. The one-piece collar may
be nmade of a-resilient material, e. g. rubber or a. reS|I|ent plastics .
material, or it rmay be made of a netal or netal aIon or of 'a substantially
rigid plastics or other suitable nod-* metallic material.. Preferably, the

one- pi ece Goldialod &t ke ﬁgﬁﬂ Valigid phastics’
material b ausec%%‘égglgg%gggg a%?lblo%%l q‘{]tlxter f%%na%bgbgagbﬁ made in
quantltyamfdéwbﬁogﬁlggelnjectlon nmoul di ng or by extrusion and high quallty
cl eaving of "the extrudate. Wiere the one-piece collar is nmade of a

resilient materizhe onetpLabbycolleashaye e dddd |c¥ asra’aﬂflehta resilient
mat eri al, preferably the open-ended ‘pasSage of “the-coll'ar +sa throughbore
of such a MBweaEﬁBﬁ ergss rubb&r or a resrllent plastlcs materral,
or it may be made of a metal or metal alloy or of a
substantlally r1g1d plastlcs or other sultahle non-:
metalllc materlal.: Preferably, the one-piece collar is
.made of a re9111ent or substantlally rlgld plastlcs ' A
materlal because one-plece collars of ‘such materlals can hd
be readlly made in quantlty at. low cost by 1njection
mouldlng or by extrusion and hlgh qualrty cleavrng of
| the extrudate. _,' “
| Where the one-plece collar is made of a reslllent
materlal, preferably the open-ended collar is made of a -

re3111ent materlal, preferably the open-ended passage of

the collar is a throughbore of such a transverse cross-



sectional shape and size that an optigal fibre disposed in the passage will
be resiliently gripped by the collar. To this.end, in one preferred

enbod{ nent the one-piece collar of resilient material has a throughbore
which 7s of a non-circular transverse crogs-section and which, in a first, -
pl ane containing the axis of the collar, has a transverse dinension |ess

than the di anei&étDdn&] SR4pEaandi Pifet €hEE AASOPLAFAY EiKFwedidosdd
collar and which, in a second plane containing the:axis of the collar and

substantial | y iwrttee poassagel wilbtbel regilheatayt gaipped by tieasi on
greater than the diameter of said optical fibre; for exanple, the

t hr oughbor e nmmyolkae. a To atisireremd £r bBsesecpreffiexiredp mnbodimtenty theé i pti cal
shape. By radially conpressing opposite sides of the resilient collar in

di rections submnerpiede¢ ycoblamlof cresilientsmapeaial thas ta dhwanghbore
cross-sectional: shape of the throughbore of the collar can be tenporarily
nodi fied to apftish g 0F ainearairephae trangyerse exgas-wegpionandi pre
can be fed therethrough and, after a length, of optical f,ibre has been fed
through the di"dtisRedn m rRlape 1 ¢RNt3ERARG theq axdd kiR forces

can be renoved t hat, t he t.hroughbore of the.col Lar will return towards
its original Llan . hag %h‘ﬁfé‘%ﬁ%‘?ﬁe‘g‘b’ﬁ??ﬁi’nw esg, than ﬁit"lﬁ]t ly grip the

0Bty cal 11 b1 4t Gy SORINY SFLIR BB b RO g (e

'hgsoget ﬁ'r gﬁgﬂg& ‘é&é BOP1 LB Und Voh £2¥%; PLACE £8LLAR 1S dddtlidRigf’ ! @l
L the axis of the collar and substantially normal to said

| first plane, has a transverse dimension greater than the
diameter of said optical fibre; for example, tbe'
throughbore may have a transverse cross-section of
approximately elliptical shape. By radially compreSéing
opposite sides of the resilient collar in directions
substantially normal to said first plane, the transverse
cross—-sectional shape of thelthroughbore of the collar
can be temporarily modified to approximatély circular
shape so that - a length of optical fibre can be fed
therethrough and, after a lengtﬁ of optical fibre has
been fed through the distorted throughboie of the
collar, said compressive forceé can be removed so that
the throughbore of the collar will return towards its
original non-circular shape and the collar will so

- resiliently grip the optical fibre that relative
lengthwise movement between the fibre and the collar
cannot be effected without the abplication-of a

,!( substantial force. 1In one alternative embodiment the

one-piece collar of resilient material has a throughbore‘



9. of substantially circular transverse cyoss-section whose di aneter - .
decreases smoothly and gradually fromthe end~face and over a part -of the
|l ength of the collar to a dianeter such that an optical fibre disposed in.
the throughbore will be resiliently grgpped by the collar over the ot he?*
part of the length of the collar. Where the one-piece collar is nade of a

metal or neb#l sabbeAn®iadflye. ki B .i.@i—éﬂs{zé%d._Ekéw%gifzﬂzﬁe.ﬂé&gﬁé“ table

non-nmetallic material, preferably the open-ended passage o ar is a
channel opediagetelodebreaidspmicdtinby | and §PEAGALLY Bruh Afhes an
approxi mately key-hol e shaped transverse cross-section that the collar can
be applied fegesandselert @ gamptofaihd i beregthdof hehepidoidlar ity @& can
effect a "snap--fit" in the root of the channel. In all cases, preferably,

t he one pi eddawetenr sheh thadxiady mgiticahsfibre dispeseet tiipritHe shape whi ch
I's substantially uniformthroughout the length of. the collar. It is to be

under st ood EREPughkorapwdldd bestmiesd Idfentky | gwippednbyarthet leeoldea: pi ece
collar for use tgerein can be readi:ly nodified to provide an inproved .

net hod of , ©%fH hﬁhﬁtbﬁéc955&¢9£'ﬁhﬁ-iﬁﬂgﬁm,°%d%h€iQﬁﬂﬂgrhelative.to one
another two opticgl fib ri bbons, each conprjsing.a plurality of optical
fibres extending SI9E® %5%‘96‘&"'3"&"9{' r?é’]étﬁrg&%"%d%f p&ca metalsiosn splices

between t hengplj 241 biPbES oeNs" Slbstahe! AP USllia prastics or
.otherrsuitable non=meta1lic.mat¢£ia1; pfefér&bly.the
-opeﬁ-endédvpaésagé;of thé collar is a channe;'opening ;}
into the'peripheral'wallTof the'¢ollaf and of such an
approximately key-hole shaped:trathefSe cioés#section
that the collarjcan3be:applied,tr6nsversely to an-.
optical fibre and the optical fibre can effectla-"snap-
fit" in-the_rgot of.fhe~channe1. |
- In all cases,  preferably, the~one%piece collar has
an*éxternal'transverse c:oss-sectioﬁal;Shape~which is
substantially1uﬁiform throughout_theiléngfh of the .
collar.. |
It is to-bé undérétood thét’the;improvedfmetﬁod of
the invenﬁidn, and.the one-piece coliar_for use therein,
can be readily mbdified to provide an improved'mefﬁod
of,_and-&.one;pieCe_cbllar_for use in,-positiohing.=
relative 'to one another two optical fibre ribbons, each
'comprisiﬁg:a3p1uraiity of optical-fibres-eﬁténding*side—
by-side,~for7the-purposé:of'effecting;fusion-spiices

between thé»épticalwfibrés thereof and that such



10. nodifications.fall wholly within,the scope of the invention. The
invention is further illustrated”by. a .descri.ption, by way of exanple, of
.two preferred one- piece collars'for use in the inproved nethod of
posiﬁ?bning two optical fibres relative]kp one anot her for the purpose of
effecting a fusion splice therebetween, "and of the preferred nethod of
positioning t | o] r fai : t = U pur pose of
effecting a f%@?gﬁi‘ggﬁ#gébt Eg?ébg’%‘%&gﬁe éﬁ%ﬁeﬁeﬁﬁpé 86% hgﬂgccomanyi ng
drawi ngs, in yN&heiokigure 1 is a transverse cross-sectional. view, on a
greatly enlarged scale, of the first preferred one- piece collar; Figure 2
s a transverse cropReSgavef8ibnYigwfuditifer fEluyteated gog acal e, of the
second preferred one piece collar, and Figure 3(a) to (c) shows,

di agr ammat i caiéycripeiongpbyi wayhefpesfamplas, nef howo gpreberrednong—~t wo
optical fibres relative to one another for the purgose of effecting a
fusi on splicepbeteceallarm £BEf usei ig tthe- uproved imethiod sefpreferred one-
pirece collar conprises a noulded body 1 of resilient plastics material, -
whi ch body i spogitianingr gwor apbicede fihres kelabive ko @neuanetberengt h

having two dianetrically opposed fl at ;surfaCES 3 mhicf,extend
- for the purpose of effecting a fusion splice

therebetween,'and of the preferred method of positioning
two optical fibres relative to one another for the

A purpose of effecting a fusion splice therebetween, with
reference to the accompanying drawings, in which:-

Fiqure 1 is a transversa-cross-sectional‘yiew, on
a greatly enlarged scale, of the first preferred one-
piece collar;

Figure 2 is.aﬂtransverse cross-sectional view, on
a greatly enlarged scale, of the seaond preferred one
piece collar, and |

Figure 3(a) to (c) shows, diagrammatically, the
steps in the preferred method of positioning two optical

- fibres relative to one another for the purpose of
effecting a fusion splice between them.

Referring to Figure 1, the first preferred one-
piece collar comprises a moulded body 1 of resilient
plastics material, which body is of a uniform transéerse

' cross-section throughout its length having two
diamefrically opposed. flat surfaces 3 which extend
parallel to one another and two diametrically opposed

!( | convexly-curved surfaces 4. The body 1 has centrally



paral l el to one another and two dianetrically opposed convexky-curved
surfaces 4. The body 1 has centrally di spbsed within the body a

t hroughbore 2 having a transverse cross-section approxi-mating in shape tvl
that of an ellipse. The cross-sectional S|ze of the elliptically-shaped

t hroughbore 2 is such that .in. one plan& ¢ontaining the axis of the body 1

the through B dGsSd,han t t f
e e Of PDABL SpBa8a L £RER ERBCLONTPRS R bl 2 iy Ehe cirnd"pl ane

t t t '
Chroughbor e FEangreres be8sBigketion AbiFoxnihdttng | {7 sl hd hae
optical fibres &Y el2gpably . QBEP&Q%%E;DQeU%GidiﬁlV%Q’é SEIrRE Surfaces 4 of

the resilient collar 1 in directions normal to the first plane, the

transverse céDBipEealbypabhapafe thfoughboied20hirguch calfa®eis eomer arily
nodi fied to approximately circular shape so that a |ength of optical fibre

can be fed tplaméhcontaining theeaxdsl efgtheotboly iTathd i i througisbbeen fed .
through the distorted throughbore, the conpressive forces can be renoved so
" that the thrimasghdotransierset dimenedenddeistss tdramitie :t;mnmixerrmﬁ an

elliptical shape and the collar will so resiliently p the optical fibre
that rel ati veptiggl hfibserpnewbichhshrecolliar fnaartngm applied |and cannot
be effected w thout the application of a substantial force. The preferred
one- pi ece colp - §ﬁggﬂ i B: Fpgupgngalnlng the axis of the body and

normal to the flrst plane the throughbore-haSJa-
tranSVersefdimengiénfgreater'than_the diameter of the _\.’
optical'fibre; _By«rédia1ly.cOmpressing the éonﬁexly-
curvéd surfaces 4=of“the resiliént'céllar¢1~iﬁ.
diréctibns'hérmal to thé'first¢plaﬁéf“thé transverse
cross-sectiohal'shape of the th:ouéhbofenz'can be..
temporarilyﬁhodified to approximatelY'ciréular_éhape so
that a-length*OE'optical fibre can be fed therethrough
and, after a length of optical fibre- has been fed.
‘through the dlstorted throughbore, the compressxve
forces. can be rgmoved-so that-the'througthre will _ e
return towards its original approximaté el1iptica1:shapé ~
and the collar will so resilientlyngrip'the-oﬁtical".
fibre that relative iengthwise movement betWéén-the
fibre and thé collar cannot be effected.withouﬁ-the
aPPlication5O£ a substantial force. |

The preferred'oné~piece collar shown in Figure 2
is a moulded body 6 of rigid plastics material; which
body has thrbﬁghbut.its length a uniform t:ansverée'

cross-séctibnal-shape of approximatelj circular form.



i's a noul ded .
its length a

body' 6 of rigid plastics material, whi ch body has throughout
uni form transverse Cr@ss-secti-onal:shape of approxi mately

.circéflar form 12. The body 6 has extendi ng between its ends an

open-énded passage in the formof a chanﬂgl whi ch opens into the peripheral
wal | of the body and which is of approxinate

Ccross-section
boundi ng t he

applied trans
a "snap-fit"

collar, the s
the fibre and
substanti al f
fibres relati
bet ween t hem
collar 1 is a
end to be spl
that relative

pisiRlge tih AhePtdER of i LT EhatndDahh i

SIeF ' f a a f _the passa 7
A e T e R S L o
"gg&hga& tibipecf fects
In that part of the passage bounding t e_'entrap
pairifpHerl RGaBLICHE t{1d bEdptan® weielh ik segnovenent bet ween
the collar cannot be effected without the application of a
@pproXimatel yriederhcle nstidpsd of r MOsvér $81 GgokBPseptioal.

ve to one another for the purpose of effecting a fusion splice

Shel [tnantsetmse ol ueresions oaf | Yhat paxtiref 3the passagecy
plied to each optical fibre F at a position spaced fromthe
g’@@@,ditﬂ% the lcantxak ovtis «of | therbedy G abe spthcthati bre
| engt hw se novenment between the fibre and the collar cannot

be effected witodolar gan ikaarmlind Lxansvernely toranm ¢pticat 3a).

Each opti cal

' - wWi,th the resiljent _ _
E&-E% igMéhat the optical fibre effects a “snap-fit" in

that part of the passage bounding the central axis of

the'collar,_théﬁsnap-fit'being such that relative

~ lengthwise movement between the fibre and the collar

cannot be effected without the application of a
substantial force. o |

 In the preferred method of positioning:£w0'optical
fibres reiative to one another for thé-pufpose of
effecting a fusion splice between them as illustrated
diagrammatically in Figure 3, a one-piece collar 1 is

applied to each optical fibre F at a posifion spacéd

‘from the end to be spliced, the collar sd'resiliently

gripping the optical fibre that relative'lengthﬁise
movement between the fibre and the collar cannot be’
effected without the appiication of a sﬁbétantiai fbrce
(Figure 3a)a- Each optical fibre F with the resilient
collar 1 disposed thereon in turn is positioned in an
optical cleaver in such a way that the end face of the
collar nearer the end of the fibre to be spliced abuts
an upstanding abutment 11, the'length of fibre.

protruding from the collar passing through a passage or

| y key-hol e shaped transverse

axi s of the



collar 1 disposed thereon in turn is positfioned in an opticak cleaver in
such a way that the end face of the collar nearer the end of the fibre to
be spliced abuts an upstandi ng abutnment 11, the |l ength of fibre protrudigs
fromthe collar passing through a passgge or 13. channel in the abutnent
and across a table 12 immedi ately under a cutting blade 14. The cutting .
bl ade 14 thehannedvdn tite ghiutment idnd &crosseavtaplet rl2di ng from.t he
collar 1 an optical fibre tail T having a flat end facé lying in a plane
radial to tHemediately wndemra. cultiing bhadeecldi| | Fber cuithing dobadecen
the cutting blade 14 and the face of the abutnment 11 renote fromthe
cutting bl add ithem edeaver the iepticabribye| FTte leaye ProtrudiRer ni ned

| ength. This operation.is then repeated for the second of, the tgﬁéoptica

fibres F sofnem theiwddiaral an wrticabefibrectaipad bavdng @it abre tail

T of th det ermi.ned, | ength protryding. fromthe.collar 1 disposed on

Ine 1ibre (MRgpoR LY SRR bid cetede cradiad'corlhe’ Ri% af &he ' bros F
then introduced dnto quoosite ends of an_ppen- ol d ide

hannel 16 GHERN nd MIHE et HaRc AEp RRRRC PARe e, S Ot

support el tih P rhdd Al dnd ™l | fcdhbENchs BBNLHARCAT Tddiseah! | ¢ ng.

- station of fusion<splicing apparatus and _ at -a position m d-way
?gf ween 11 aads dife Ul fd Y514de 508 | £1064} Sthe Bpalhacisibry €hgrtrodes
T will_hQVe.§3prédetgrmingd lgngth, This err;tion-is '
then repéated ;o; the.§¢¢ond of the twé“opticaquib:es F g~;
so that each optical-fibre to_bg'spiicéd_hqé.an;optiCal
fibre tail T of the same predetermined_lehgth protruding-
from the céllar i'disposed on thé fibﬁe (Figu#e.3by,
The_opticalniibre tails T_of_the;optical fibrés F
éie then:int#oduced:into opposite endsfof,ég openﬁended
rectilinéar_guide chanhel 16'extending betﬁegn.opposiﬁe
ends of a preforméd_rigid elongaﬁe_sﬁppért member 15 of
a céramic mgteriél ﬁhich is poéitipned'in thelgpliging_
station'of.fﬁsion splicing appéiatus aqd_whiép has, aﬁ a . .
position mid-wéy'bétween its ends tq_enahig.fﬁgion | o/
spiieing_is to be_effected by eleqtrbdeg 19,-&;51§t.17 ' |
which intgrsecté.the guide channel and extends |
transversely éciésS-the width df:th91suppoft member.
The collar§'1_disposed on the_optical-fibres F abut the
‘remote face§ of longitudinally spaced upstanding
ébutments‘zo each héving a slot.21 ﬁhéréip for passage
.therethrouéh-of the optical fibre tai}_T, the

;(' ) rectilinear distance between each:of'éaid remote .



whi ch intersects the gui de channel and extends transversely across the

wi dt h "of the support menber. The’collars 1 disposed on the optical fibres F
abut ithe renmote faces of |ongitudinally spaced upstandi ng abutnents 20 each
haV|ﬁg'a slot 21 therein for passage thg#ethrough of the optical fibre tail
T, the rectilinear distance between each of said renote 14. faces of the

| ongi t udi nal Ifacescd thes tlanyitpndinablyt spaced mpsbanding sabutments
extendi ng between the el ectrodes 19 being such that.the optical fibre tails

T protrude i @nd tthe transverag \axis cextegding: betvéen the wlgetredes
predet er mi ned di staance apart appropriate for fusion splicing of the tails

(Figure 3c). MPudedngpuch thak the optical fibre tails T prphmide e

el casabl On?}n&?a%&nh&%%%o%&wd 3'?‘%1%585?%@ ibuwﬁims i be'%?% ned
rel easabl e s

clongat o supBoREeiEstmiped, didkhade AP r§r8§P6§ g ea'f‘ﬁ" f:mthe
connecti on f% Eﬁﬁhgﬂﬁfmiﬁﬁﬂﬂéﬁié’{#f%? ?czpt'ﬁﬁgighpﬁﬁffﬂ

descri bed an I'n our co- Pat ent |ca
9111007. 2 (S%bab cad? 45830 tails tf“éaﬁ”éheﬁf ber efflf%b%éémdxfé r&of the

optical fibre tai T has been effected, any space in the QUIde channel 16
not occupi ede@eh hﬁ fthel QonyiltuEthaply caiaaéear abutidntize 20 being
releasable so that one or.each optical fibre tail can
move a predetermined distance towards the other during
the splicing operation.

Thereaftér,'the_elongate support member 15 may be
used to provide permanent mechanical connectionifor the
fusion splice between the optical fibre tails T as
described and claimed in our co-pending British Patent
Application No: 9111007.2 (Serial No: 2245083). To this
‘end, after fusion splicing of the optical fibre tails T
has been effected, any space in the guide channel 16 not
occupied by the fusion spliced optical fibres and the
— transversely extending slot 17 are filled with a hot

melt adhesive. Before the adhesive has set, a preformed
elongate lid (not shown) of a ceramic material is
applied to the éupport member 15 so that, on setting of
the hot melt adhesive, the lid will be bonded to the
'support member and the two-part component will provide
permanent protection for the fusion splice between the

optical fibres.



transversely extending slot 17 are filled, with a hot nelt adhesive. Before
t he adhesive has set, a preforned elongate |ild (not shown) of a ceramc
material is applied to the support nenber 15 so that, on setting of the_ hot
mel t adhesive, the lid will be bonded jg the support nmenber and the
two-part conponent will provide pernanent protection for the fusion splice

bet een the opti Cahef di19%xa 1 lnay TERef ObbathtlatRy dierL sy Gy OF

they may be used as e protectlve sl eevé surrounding the

t“D part. COHHQHeHE end Walls of a ?roﬁeétlvﬁ sCeevel surtdunding €hei ns:
A nethod of positioning two optical fibres relative to one another for

the purposetgg ?giepudmbdhénﬁion splice therebetween; which et hod
conprises the steps of: (i) :- applying to each optlcal fibre at-a position
spaced fromthe end to be spliced a one-piece collar which is so di sposed
on the fibre that relative l'engthw se novenent: therebetmeen cannot be
effected without the appllcatlon of a



substantial force: (ii) cleaving each optical fibre at a position-between

the collar and said end of the fibre.to | eave pretruding—{froemthe—<ollar an

“optigal fibre tail of a predeternined |ength havi pally flat

end fdce lying in a plane radial to-thel#xis of ﬂﬂ“ﬂﬂgﬂlmhgﬁﬂgﬁ i)

I ntroducing said optical fibre tails into opposi LOly n- ended
subst anti al | yCl&tms$ i near gui de passage .in the:splicing station of fusion
splicing apparatus in such . a way that the collars .abut the renote faces of
| ongi t udi nal |}« spackdnebhednaf ngoabtioning twb tdptisial ckibfedre tails are
in substantially axial alignment, the predeterm ned | engths of the optical
fibre tails YR gbe dore anathexs: £pe the auipons Phmrfrgtingeang such

that said end, faces of the optical fibre tails are disposed a predetermn ned
di st ance apar#u%_’p‘b‘? FRiige ‘T‘g?r?ﬁ?FUﬁerl F’gﬁ’-ﬁé’ Hethed samriises pkket aj | s.

[err] 17. 2 nmeghod as clainmed in Caim1l, wherein the open- ended

sub;;antia]iysﬁié§i? ﬁear gui de -passage i nto opposite epds of which said
et o med subttnt b v 68 PEANCBERIGR AR o Wiasi i ' °
spaced from the end to be spliced a one-piece .
. collar which is so disposed 6n the fibre that
relative lengthwise movement therebetween cannot
.o - be effected without the:applicatiOn of a
substantial force;

(ii) 'cleaving each optical fibre at a position between
the collar and said end of the fibre to_léave
protruding from the collar an optical fibre tail
of a predetermined length having a substantially
flat end face lying in a plane radial to the axis
of the fibre; and

(iii) introducing said optical fibre tails into opposite
ends of an open-ended substantially rectilinear
guide passage in the splicing station éf fusion
splicing épparatus-in such é way that the collais
abut the remote faces of longitudinally spaced
upstanding abutments and the optical fibre tails
are in substantially axiél alignment, the
predetermined lengths of the optical fibre tails
"having regard to the distance between said.
abutments being such that said end faces of the

g( optical fibre tails are disposed a predetermined

dis#ance apart appropriate for fusion splicing of

the optical fibre tails.



-
positioned in the splicing station of fusion splici tus ,and whi ch
has, at a position internediate of its ends \B‘ B‘Eﬁ‘) pI|C|ngto be
effected, a slot or aperture which |ntersect passage and 7
ext ends transver sely across the width jof, the support menber. 3. . A matHod
as clained in Claim2, wherein the transversely extending slot or aperture.
in the suppplt nembeletiod el clldimell S0 Th et pewhepeinntheobpes- menber
and the support nenber is so positioned between the |ongitudinally spaced.
abut nent s t sadetihsubstantdiealdy reatdildineprsiquide ppssagee inta he. support
menber is centrally di sposed between the renote faces of the abutnents. 4.
A nethod asoppesite ienddl afnwhioh Zaidheoptical fibre thdlsemyee faces of

t he abutnents are substantially flat and lie in planes substantlall radi al
to the xisiotroduced extendshetyeemoppasiie enrdgcert o pre fermadiod as
claimed in Caim4, wherein the end faces of the col ] ars eﬁ_to abut the
renote facesubptemtimdaiaid elangatie, fURPeNt ﬁﬁdw %l anes

radial to the axes of t.he col | ars. t hod_as Ialned in any

one of the BPELLIORE rﬁii‘ vﬁ%f’zﬂﬂ‘g \ﬁ%eaﬁ’c‘?réaé*ng gégﬂ 85’ A% i bre, the

collar di sposscairta e eqarr]xd WHIH Ha se,I Yat %%c?éilﬁfoﬁnlntemedlate of '
its ends tO-enableyfuéion.splicing to be effeéted, a |

slot or aperture5which¥intersects said guide passage and

extends transversely across the width of the support w)
member. |
I A method as claimed in Claim 2, wherein the .

tranSversely-extendinggslot or aperture in the sﬁpport_-
member is centrally disposed between the ends of the
member and the support member is so positioned befween.

- -the longitudinally:spaced abutments that the
transversely extending s1ot or apérture"of-the.suppor£
member is centrally disposed between the remote faces of__'
the abutments.

4, A'ﬁethcd as claimed in Claim 2 .or 3;.wherein at
least the remoté:faces-of the abutments are:
substantially flat and lie in-plgnes.substantially
radial to the axis of the guide passage of the support
member. - |
5. A method as claimed in Claim 4,'wheréin”the end
faces of the collars caused to abut the rembte'faces of
the abutménts are substantially flat and lie in planes

;( - radial to the-axes-of”the-collars.'m



optical fibre cleaving tool with respect to the cutting blade of the tool
to ensure that, after the cleaving. operation h ,_an optical

fibre.tail of a required predetermned length is ' t hod as
claimed in any one of the preceding d ains, wherE lﬁk\ |“| lH splicing
* -e ar

of the optical fibre tails has been effected, th @e 60 S

di sposed on the optical fibres are enployed as end walls of a protective
encl osure assenbl ed around -t he fusioq_ plice. 8. A nethod of positioning
two optical fibres relative to one another for the purpose of effecting a

00 <211 B, RCHRIBR o LS L diy et arebiee ey (1
Claims, wherein, when cleaving each optical fibre, the
collar disposed thereon is positively located in an
optical fibre cleaving tool with respect to the cutting
blade of the tool to ensure that, after the cleaving
operation has been effected, an optical fibre tail of a
required predetermined length is obtained. |
7. A method as claimed in any one of the preceding.
Claims, wherein, after fusion splicing of the optical
fibre tails has been effected, the one-piece collars
disposed on the optical fibres are employed as end walls
of a protective enclosure assembled around the fusion
splice.

8. A method of positioning two optiqal fibres relative
to one another for the purpose of effecting a fusion
splice therebetween substantiéfly as hereinbefore
described with reference to Figure 3 of the accompanying

U/ drawings.




