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Optical’ Fibre Splicing 2162657 This invention relates to effecting a

per manent end-t'o-end splice between two optical fibres, one or each of

whi ch nmay, be a conponent of an optical cable. The abutting ends of two

opti cal fibres to be spliced 5 usually are permanently secured together by@
fusion or by an index;mat.ching adhesive. In effecting both of these nethods

of splicing optical fibres, beforefpkdeadnFdbriec Spldicdngs are perpmanently

secured together it is necessary to ensure 10 that the cores of tai%gﬁﬂ
fibres afs-axially aligned for optimumtransfer of light fromone Ti
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currently favouregaeh“o&h%ggbgﬁgagggshss@ombgﬂgh=i%riaheg %qgh&tga%a% of

the optical fibres either rempte fromthe proposed splice 20 or

into a part of th?th?B%%k1Bkbéﬁd§hb?htk§ 3 h@@ﬁﬂttﬁ%rkbetBF9Q0§?d1%thce
and fromwhich the buffer coating on the fibre, i.e. a coating o

gﬁlﬁgL;egg fﬁgsopabuanuycaaat?ekahnvhhﬁb_eueﬁbbescagdtnaetegt$uhhengba55y
ptical tibre from nmechani cal danage, reduces 25
m crobendi ng | ossaandnaeabhaschbrgf abhesteebe bent into
_ In effecting both of these methods of splicing
~ optical fibres, before the two optical fibres are
permanently secured together it is necessary to ensure
10 that the cores of the optical fibres are axially aligned
for optimum transfer of light from one fibre to the
other, Axial alignment of the two optical fibres is
espeeially eritical in the case of single mode optical
fibres where the diameter'or the core 1s substantially
15 lessﬁthan the overall diameter of the optical fidre.
Two methods of obtaining optimum axial alignment of
(W two optical fibres are currently favoured. In the first
of these, light s 1nJecte& into one of the optical
. : fibres either at the eﬁd remote from the proposed splice
20 or into a part of the optical fibre which is adjacent to
the proposed splice and from which the buffer coating on
the fidbre, L.e. a coating of relatively soft polymeric
material which overlies and protects the glass surface

of the optical fivre from mechanical damage, reduces

25 microbending 190ss and enables the fibre to be bent into



2. 'and maintained in a bend Or substantially smaller radius than woul d

ot herwi se have been possibl e, has been renoved and the anount or I|ight
passing ¥knto the cladding or the other optical ribre at the abutting endéi:>
or the optical ribres is continuously nonitd&«ed. Une or each or the

optical ribres is noved transversely with respect to the other_until said

noni tored |ight EN% BAINYAKNRCS HdY ShPatitatIURP 1t i e SN kler radius
appropriately axially aligned, and the svpl'i ce is the‘&rlerr(é‘ct ecH |n 10 the
second \(3} tﬂese géﬁ?od‘teﬂ"lldi d’rﬁ“tﬁrz'é“lsrﬁ ' qer?lt‘b RHE® Bt e b1 H rltlﬁr es
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optical fibre is usly nonitore e en he ot her opt
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fi bre adjacent” the propo I ce. one or each or the optical fibres is

moved transver selgp dff tdt P 2R 1t & 1% PLILTndVEd | Lididdd¥L e rast ed
fromthe other optical fibre either at its renpte end or at said position

adj acent the propQsEpbeIP U anes s nEXivAylL tSeremon neiradd naL drie s baes are
appropriately axially aligned, and the splice is then effected. 25
| deal |y, to keep s mumbeam eafe bapamatiaras 1mag ettsnrfyl Uroe Hpavetap frivep me beoldy t 0
a mnimum light is injected
axlally aligned, and the splice 1s then efrected. In
St 10 the second of these methods, light 1s injected into one
of the optical ribres either at the end remote from the
proposed splice or into a part of the optical ridre
which 1s adjacent the proposed splice and from which the
burfer coating has been removed and the light
15 transtrerred into the other optical fibre is continuous.y
monitored at the end of the other optical fibre remote
from the p;oposeu splice or at a position in the other
optical tribre adjacent the proﬁosec splice. OUne or each
of the optical fibres is moved transversely with respect
20 to the other until the light extracted from the other
optical fibre either at its remote end or at said
position adjacent the proposed splice is a maximum, ,
thereby indicting the fibres are appropriately axially'
aligned, and the splice 1s then effected.

25 Ideally, to keép the number of operators necessary

to operate the method to a minimum, light 1s injected



3. into the first optical fibre at a position adjacent the proposed splice
and, in the first case, |light scatter fromgthe abutting ends of the optica
fibres IF continuously monitored or, in thé 'second case, light 5 ener gi ng

fromthe' other opticalntl Bhe @Kr@tp@%kﬁb@ﬂ Fqivree it hh%oﬁﬁ@@@%eddgﬁhbﬁQ ithe
continuously nonitored. Wiilst there is no difficulty in injecting |ight

into an opti cal f|brQrb@paeenbpnheepanpqsed TMe aqd risft bheebutﬁghtC@%thQron
the optical fibre at that position 10 is renoved, we have found that it
difficu%& to get suf firomethel iaphttingoenids @drehd=ddu;maptrdabeﬁibse at a
posi ti on~adj acent the proposed splice if the buffer coating is not renoved;
this difficulty is acphtipsguader aonhsoned oxi, flitbrhe segogidngheernddght
optical fibre 15 with a core of a relatively small dianeter. It is an

obj ect of the preSenemensdngi Snomotheoothera®ptimady dddbagpatasupossitiand
met hod of |nject|ng |I?ht through a buffer coated optical fibre into the
core thereof. d A&EBFdFHQ 5°Pﬁé°Fn9@ﬂﬂM§h13tW@“t#ﬂPSVéHYaBB&ﬁ&PU§d-
conprises a body which is g a substantlalgy %Id t ranspar ent

material and whi ch has at *pt48t PHFE@ f&c88 dilifitead ﬁéF&tFVéePBIBHelxght
anot her, said faces ing¢ludin tact face which Is
substantial |y arcuat&® gg Eﬂagggéﬁaimhfgﬁe J&éﬁ?ﬁd § 358P°3§3|ﬁ§91§° if
snDotth curved Iengkneogupygpe oSQ?EEdoRpkh%a% t&%%q f?b§gcggdthat position

_ 10 1is removed, we have found that it is difficult to get

bt sufficient light into the core of the optical fibre at a
position adjacent the proposed splice if the butfer
coating is not removed; this difficulty is ampixrled
where the optical fidbre 1s a single mode optical fibre

15 with a core of a relatively sﬁall diameter,

- It 1s an object of the present invention to provide
an improved apparatus for and method of injecting light
thfough a buffer coated optical fibre into the core
théreor. _

LJ 20 According to the invention, the improved apparatus
comprises a dbody which 1s made of a substantially rigid
transparent material and which has at least three faces
inclined relative to one ano;her. said faces including a
first or contac; face which is of substantially arcuate

25 shape and which i1s adapted to bear against a smoothly
curvéd length of buffer coated optical fidbre, a second

or entry face through which light emitted by a 1light



or ‘entry face through which light emtted by a |ight source can be
Injected intq the body in a direction towards sg d contact face and a third
or refleeting face which is of substantially planar formand which w ||l «i:)

reflect ‘injected |igiilurded odin’ @@ I13) el e dhtoRithed vy 3@t af AP e clthdn
I nclinations of said faces relative to one another being such that at | east

a maj or proportion oftowagltls isiieicteadcth tidvtofgive ndent phifraicori Med lieea t@d\face
will be directed or. reflected towards a part of the Iength of said snoothly
curved .contact face Wwhdrawier @f1Guts teinti aldys pllanarg!f drime amdl fwdri ehoatiilng
and cl agdi ng of an optical fibre against which said body bears into the

core of the optical frieflectFdmieahed diiahdatiad apptiinedt ifarhtoweandsngadd
overal |l diameter of 250pm preferably the snoothly curved 15 contact face

of the substantialdl yeoinfiag tbddeenad e danlinadionig woft gad 4 faces redgdiyepto
to 10.0mm a preferred radius of curvature is 4.5mm_'In this case

Iprefe[]ablhy, al so, thenemgdotinerc hald® Soitadithatadd ileaxt & @plor properdion
th that it b | e [ [ i '
ther ango 60 to° 85: - lord Btk Jrate b RERUER G Gntte FARRodmGP Ghe, 23y
contact face is 4.5mm, .qreferghbly.the smothly .curved contact face t ends
an angle at its cent o lg‘f %.c?uﬁé'te{?rteeqer?rt lﬁ‘ee aeync S d:%"c?ré@[ & ﬂa'r' Zgﬁlww

The entry face _preferleétalg\‘hl %rOfsasiL&b§tmao%tt'hailyJ Yurved contact face from where

10 it will pass through the buffer coating and cladding of
~ an optical fibre against which said body bears into the
| core of the optical fibdre.
For a buffer-coated optical fidbre having an overall
diameter of 250um, preferably the smoothly curved
15 contact face of the substantially rigid body haé'a
radius of curvature in the range 3.0 to 10.0mm; a
preferred radius of curvature is 4.,5mm. In this case
preferably, also, the smoothly curved contact face is of
such an arcuate length that {t subtends an angle at its
&jg 20 centre of curvature lying within the range 60 to 85°;
where the radius of curvature of the smoothly curved
contact face is 4.5mm, preferably the smoothly curved
contact face subtends an angle at its centre of
curvature in the range 80 to 85°,
25 The entry face preferably is.or substantially
planar rofm and preferably the entry and reflecting

faces are contiguous the one with the other, the angle



pl anar formand preferably the entry and reflecting faces are conti guous

the one with the other, the angle bet ween these two faces preferably

lying wijhin the range 80 to 900. The substantially rigid body is =
preferably made of substantially rigid transparsant plastics material and,
as a consequence, is inexpensive. A major advantage of the apparatus of the

present Invention |i@etiweemdhese teif adeacaref enatily Jyises wditdvin ithe
focusing at |east arnmmjor proportion of the light entering the :
substantially rigid Sédmge &fhartds 9%°s 10 smoothly curved contact surface,
It operadfes efficiently where thetghght source is an inexpensive |ight

r

emtting device. The i nveriieor? 4d$ i 4l lfcfe?.sldd brﬂé’g’hd& @F.eéferé@tliypd‘q%&lf
appar at s her el bef oPSRILARKEIIE Y RHEHT AP AT HA (R0a oo Bt a5 L2 TorARn
curve in a part ofgt |.enat. f oRtJ Ggal, Jihr nd pl aci ng the snooth

curved cont gct sun5f aggs i Q’% gegqu"ﬁtg?grft !qa I(i;;/her’{pgell?‘c?e‘bv(;aed'y gf thegl npr oved Y

apparatus into 20 faci al Q?{&tgﬁ%tr \yg%teﬁ:‘gr%rg}ottymey G gqulse%gt Q]hgigggtsie%qzl

fibre so that the optical e an ot hl'y curved cont act are in

interfaci al contact tbhaughot 14R8 1enge Qfaéthﬁh%'fg.gtb@e)éuﬁ‘é”{‘id 1801kACt

face, and injecting light froma |ight source throu
efficient in focusing at least a major proportion of the

light entering the substanﬁially rigid bdody towards-!ts
o 10 smoothly curved contact.surrace, it operates efficiently
where the light source is an inexpensive light emitting
device. |
The invention further includes a method of
effecting local injection of light into a bdbuffer coated
15 optical fibre using the improved apparatus hereinbefore
described, which method comprises effecting a smooth
curve in a part of the i;ngth of the optical fidbre and
placing the amoothly curved contact surface of the
o substantially rigld body of the improved apparatus into
20 facial contact with the smoothly curved length of
optical fibre so that the optical fibre and the smoothly
curved contact face are in interfacial contact
throughout the length of the smoothly curved contact
face, and injecting light from a light source through
25 the entry face of the substantially rigid body into.the -
body where part of the light is reflected by said

reflecting face towards sald smoothly curved_contact



25 the entry face of the substantially rigid body into the body where part
of the light i.s reflected by said reflecting face towards said snoothly
curved contact 6. face fromwhere at |east a major proportion of the
light entering the substantially rigid body p&sses through the buffer
coat'ing and cladding of the optical fibre into the optical fibre core. 5
Preferably, the facerfcont edeopt abaleristr @ Imadhdmgpndporsthioan hdf thevadght
contact face of the-substantially rigid body extends towards the proposed
splice iin.a substenkeming thetspbastantdpldat irdgldrodprassas timdoughhbde
of the present invention 10 are especially suitable for use when light is
to be injected i Muffer ¢edrbling and; adrddinge odpttindiont inal Whinei §nto be
spliced to another single node optical fibre. The invention is further

il lustrated by ath® Rtledpli HhOreyeong -of exanple, of preferred apparatus
for.locally injecting light into the core of a buffer coated optical fibre,
and of a preférred netiRRESFaREY ecEhpgPUTfor R8T e AP IS f (BN ¢ ckeaving
betwee.n two buffer coated tical fibres, with reference tq the 20
acconpanyi ng dr adifySREREY cpurved jGPRbACE Tace Of hifly WRALAARIALIY he

preferred apparatys; #Wbay extends towards the proposed splice in a

substaptially rectilinear direction.
The apparatus and method of the present invention
10 are especially shitable for use when light is to be
injected into the core of a single mode optical fibre
which is to be spliced to another single mode optical
fibre.
The invention is further illustrated by a
15 description, oy way of example, of preferred appar#tus
for locally injecting light into the core of a bduffer
cqoated optical fibre, and of a preferred method of
gfrecting a permanent end-to-end spliée between two
£#' buffer cocated optical fibres, with reference to the
20 accompanying drawings, i{n which:~-
Figure i is a sectional side view of the preferred
apparatus, and
Figure 2 is a sehemailc representation of the
apparatus employed in the preferred method of effecting
25 a permanent end-to-end splice between two buffer coated

optical fibdbres.

©



F‘!hre 2 is a schematic representation of the apparatus enployed in the
pgsferred met hod of effecting 25 a permanent end-to-end splice between two
baffer coated optical fibres. 7. Referring to"igure 1, the preferred {5§)
apparat.us for locally injegting.l,Jaht, | t he ,core of a buffer coated n
optical® fibre F conprises g‘esﬂr}%srtia itaﬁ Ir}i/l0 u|"g| c?"t ¥ es;ﬂr"é%t” gdfpfad'fact"’ for
supstantially rigid trgf 1l 12 o Rlnas il tard I a

contact face 2 which Isq%ﬁqﬁgué'tec sk?gépe ?ﬁ‘f&bﬂﬁ%q%hse ae}g%tg’ %‘o bbear r-coated

agai nst a.snmoothly cuipyeq dadNFHihrdf & B fdds &P i1Galy of ip3r
entry f&e 3 which is \gf plaanar form and%rousgh \?h%h%&é%?”ferﬂqt ed

through a Iight sourceranb®addmtbaddy actedd dudt 4t NAGY ritg1d divasisigdHent
towards the contact face, and a reflecting face 4 which is of planar form

whi ch is contiguous wplilasithese@iatierfiaqe 3 T By Wdd o @bintalct Taet e
light in a direction towards:-the contact face. The contact face 2 has a

radi us of 15 curvat ur @hdichd fSmorarmc cauiatiec ratha pen any) Iwhixh iisS adapitiedd afo bear
curvature of 85[err]; the angle between the entry face 3 and refl ecting

face 4 is 85. At |easegaimajtor pmopdhliyoreuwrfved diengtlj edt ahet ludfer tdoated
entry face 3 into the body 1 will be directed or reflected towards a 20

part of the |ength of opkdcadodimne Fur \and endmyadia dence whifoho hswiedr plianag (florm

pass through the buffer coating and
and through which light emitted through a light source S

, an

10 c¢an be itnjected intec the body in a direction towards the
~ contact face, and a reflecting face 4 which is of planar
form, whiéh is contiguous with the edtry face 3 and
which will reflect injected light in a direction towards
the contact face. The contact face 2 has a radius of
15 curvature of 4.5mm and subtends an angle at its centre
of curvature of 85?; the angle between the entry face 3
and reflecting face 4 is 85°, At least a majpr
proportion of light injected through the entry face 3
into the body 1 will be directed or reflected towards a
&/' 20 part of the length of the smoothly curved contact face 2
from where it will pass through the buffer coating and
cladding of an optical fibre against which the body
bears into ihe core of the optical fidbre.
In the preferred method of effecting an end-to-end
25 s8plice between two buffer coated optical fidbres, the

buffer coating is locally removed from each optical



clédding of an optical fibre against which the body bears into the core of
the optical fibre. In the preferred nethod of effecting an end-to-end 25
splice between two buffer coated optical fibres;*the buffer coating is (§§>

. - h | h
local Iy removed fromggel Ppt'ff%verub&ﬁ%%é’s fzr%%tg%eé‘%}lge Fé%glfﬁng]t ba;fer

the fibre inmediately adjaceht the end to

o " anvi 12 anda' SarafatfLE ALPHEERE Ing TRE NS B4 YFE 608 E Y e

of an anvil 12 and-a 5 |l ength of butter coa a

around the snoothly gpiryefr &PNYExtE4TEREL R AHAOVIY ?@11%&? PRIV tne
d 4. 5mMm r

surface¥ of the anvils each having a radius of curvature o 1gid

body 1 of substanti admyothDy dedr vé6 P66 #¥é x 10uidt #6¢ 166 dRIHIVEA £S5 and a
illustrated In Figure 1 is positioned i mediately adjacent the snoothly

curved length of $utlengwadfobuftércadodtéd coptll ¢l tMRrd B CONt Bt d TARurd
of the body bears against the snmoothly curved | ength of buffer coated
optical fibre and a theishddt kylyeBived corbwdandurddde rofyigh tamvspa@Entthe
plastics nmaterial is positioned i mediately adjacent the snoothly curved

- length of buffer coateveptiunfiadehref Ahecanthibks aach hmtimg entracdi dsacer 32
on the body 31 bears agai nst the snoothly curved | ength of buffer coated
optical 20 fibre 21¢urvadane fy hRMMB31 is suitable for extracting |ight

fromthe core of the optical fibre 21 through the
P A rigid body 1 of é%bstantially rigid transparent

_ 10 plastics material as illustrateq in Figure 1 1is
~ positioned immediately adjacent the smoothly éurved
length of buffer coated optical fibre.il 80 that the
contact face 2 of the body bears against the smoothly
curved length of buffer coated optfcal fibre and a rigid
15 body 31 of substantially rigid transparent plastics
material 1is positloned'lmmedlately adjacent the smoothly
curved length of buffer goated optica} fibre 21 so that
an arcuate contact face 32 on the body 31 bears against
the smoothly curved length of buffer coated optical
k;n 20 fidre 21, The rigid body 31 is suitadle for e;tracting
| light from the core of the optical fidbre 21 through the
cladding and buffer coating thereof and is the subdbject
of our co-pending Patént Application No: 85/1907%4
(Serial No: 2162962&) filed on the same day as the
25 present applic#tion. In addition to the areuate'contact
face 32, the body 31 has an exit face 33.through which

light emerging from the optical fibre can pass and a



claading and buffer coating thereof and is the subject of our co-pending

Pat ent Application No: 85/19074 (Serial No: 216 962A) filed on the sane day

as the 25 present application. In addition to thé arcuate contact face 32,

the body 31 has an eghlolAfy odrybuoPerIpbLERe! ARl GAPLALLA LUPT Mi%1eer

optical fibre can pass an y clrved reéeflecting ace
will reflect |ight Qﬂiéﬁtngné@ﬁlb¥th&hBQHﬁhtEPQuEHnEﬂGtcBﬂGﬁanrﬂce in 2,

direction towards the exit face he shapes of the contact | ecting and

exit faces 32, 34 angli@@ecednt tiowdr 89sthé oo of rhbe.r efhecbhigeandrexhe
faces ré(atlve to the contact face are such that at |east a ngjor

proportion of |ight gessaey, fremeébeingrenofekhe opeesall2f,i Bhcadd BRranghtne

the cladding and buffer coating of the optical fibre-and through the

snmoot hly curved cdonipesi iDohsacef 3Rhe ntefl bet bngyafid exlit Deceésreelatior to
reflected towards the exit face 33. A light source 16 is positioned

adj acent the body 1 thel conhacbdf ate areosueh thaht aticleesbr a3dajer

positioned adjacent the bogé931 Wth the ends of the optical fibres 11, 21

from 15 which the butepror

pnef hbgkt bpessieepfeansbhar pangealt hhe pn&ycal

substantially abut wwth their cores in approxi mately axial alignnent, ht
fromthe Iight sourcel®eeidlihprerey E%?oﬁbﬁd9hégeﬂPFybP§§6'3°BFtiHS BSd he

into the body and is ck{cc

v .

10

15

20

25

ted and refl ected
al fh bre an through the smoothly curved contact

face 32 into the body 31 will be directed or reflected

towards the exit face 33. A light source 16 {s

positioned adjacent the body 1 and a photodiode or other

light detector 36 is positioned adjacent the body 31.

With the ends of the optlcai fidbres 11, 21 from
which the buffer coatings have been removed so arranged
that they substantially abut with their cores in
approximately axial alignmeqt, light {rom theilight
source 16 is injected throuéh the entry face 3 of the
body 1 into the body aﬁd is directed and reflected in
the body towards the contact face 2 from where it passes
through the buffer coating and cladding of the smoothly
curved length of buffer coated 6ptical fibre 11 into the
core of the optical fibre. A proportion of light from
the core of the optical fibre 11 passes into the core of
the optical fibre 21. Light from the core of the

smoothly curved length of buffer coated optical fibre 21



20"t he body towards the contact face 2 fromwhere it passes through the
buf fer coating and cl addi ng of the snoot +y curved length of buffer coated
optical,fibre 11 into the core of the optrtal fibre. A proportion of Iight(éég

%Lf?céf‘effﬁiiv%ﬁt 5&?5#3 o2 B0 KR LBUB MRS SR, 47 RS
h d
but t o _coat ?%@‘*"‘Féfﬂe ol caﬁ%f .%‘r"%q‘aﬁtpa?ﬁ?s""ﬁ‘-?#% C’L‘%?aﬁtff%ﬁg@%”of the
body 31 '~”t° bagylggg b el bRyt % 1{%&?&&‘%@ f'%t&&""’%ds the
m 5 (0] e OI’ 0]

exit rabe 33 ere It passes oto

detector 35. (g PafoEBuabas et 1 seg;ll-r %ummvg %ggaxerse'y

W th respect to t until the Iy extracted

opt i cal g%pp%%ﬁﬁ?tﬁﬁ%&% %ﬂ egi‘&h etletldie f@resoi?& bhe

fibres ar axially a the splice is t

ef fect ed. AX|qﬁﬁiégngﬁgt° ;15?3 Qq%%%gﬁ %hez?pﬁbcﬁvaJﬂfﬁéﬂéwePQ&%g“m

transfer of romone fibre to the other using the apparatus an

o e ety dgesgotr RO RS st Enlpe et Wl ont oo
with the |iglylysidy&céd OPraRdeHe! 80IIQR EPPEEAEUST 1s a maximum,
thereby indicating that the coree of the fibres are
gg to appropriately axially aligned, and the splice {s then
effected. _
Aiial alignment of the cores of the optical fibres
for optimum transfer of light from one fidre to the
other using the apparatus and method hereinbefore
15 deseribed and £ .sion splicing of the aligned optical
fibres can be effected automatically by means of

equiﬁment 40 associated with the light injection and

detection apparatus.



CLAI MS: 1., Apparatus for Injecting light through a buffer coated optical
fibre into the core thereof, which apparatus cgﬂprises a body which is nade
of a substantially rigid transparent materi al 8 which has at |east three
faces ifclined relaiéﬂﬁ;ﬁs% one another, said faces including a first or <§Z§>
contact face which I ubstantially arcuate shape and which is adapted

to bear against a snoothly curved | ength of buffer coated optical fibre, a
second or entry face through which light emtted by a |ight source can be

injected Jnto the bady I.m@padiamimtm?w@mei ﬂifﬁ’f‘tﬁgo%@?ea a@@rﬁﬁhi rd-

or refl&ting face which I's of substantially planar form and which w

reflect injected |i Hyatidd &gt redt i O OVRHES Sé dedPdt Btdr éPE S whien
inclinations of said faces relative to one.anot her being such that at | east

a maj or proportion afppargitiug rqeamires éroupdid § heh ol riys fobcde i ot ca t he body
wll be directed or reflected towards a part of the length of said snoothly
curved contact face sub@hadtdrally migid pasand paroengt matcerldY cand ot i o)y sl
cl addi ng of an optical fibre against which said body bears into the core of
the optical fibre. At leagtartdinge f£acesi el 1me € néha ] verrteo cdne t amot her,

snoot hly curved contact face of the substantially rigid body has a radi us
of curvature in the sy aper tincluding a first or contact face which is of

substantially arcuate shape and which 1s adapted to bear
against a smoothly curved 1ength of buffer coated
optical fibre, a second or entry face thfough which
light emitted by a light source can be injected into the
body in a direction towards said contact face and a
third or reflecting face which is of substantially
planar form and which will reflect injected light in a
direction towards sajid contact face, the inclinations of
said tacgs relative to one another being such that at
leést a QaJor proportion of light injected through the
_ entry face into the body will be directed or reflected
N towards a part of the length of sald smoothly curved
contact face from where {t will pass through the buffer
coating and cladding of an optical fibre against which
said body bears into the core of the optical fibre,
2. Apparatus as clai{med in Claim 1, wherein the
smoothly curved contact face of the substantially rigid
body has a radius of curvatufe fn the range 3.0 to
10.0mm.

s
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12..°'3. :Apparatus as clainmed in Caim1l or 2, wherein the snoothly curved
contact face is of such an arcuate length that it subtends an angle at it
centre of curvature lying within the range 60120 85. 4. Appar at us as fj
claimed in any one of the preceding Cains, wherein the snoothly curved
contact face of the3subsfpparatvy asgerliapoed hnsCiaiadiuoroR.cwhenedmne thke
4.5mm 5. Apparatus as clained-in Caim4, wherein the snoothly curved
"contact face subt en®@O2hhhRgPRr%ed; pantant Eage dar P&t auehi Ant pECLakge S0

to 85[epr]. 6. i med, | f th ding O ai ns,
wner o the ot ry’ [LRREFE ERSLobE\ ARPYaRaS Franasteopt AR PABLER: BF and

fl ' f | h ' h hep. 7.
Claimod 10 Gaim o, SUERErEe Rt ARCYEERLE b FRaRnBh, e 8ngorallacting
claimed in Qi : d>rer | e
of the pr ecedi ng G 4T e Nope ey f £8 ehftnen PATRGY, BpfoR b ErdadThe"”

“sub ially rigi |
substantial l'y ['?L?%%%ﬂﬂ§?aﬁ ?F?Pﬁaéﬁéeém fil a?rs?ed.c?ﬁ??h@ty§egoﬁf the

injecting |ight t a butter coated optica Ibre in e core
thereof - substanti al 4 yp#6a R £1 1PeF Pg£a U6S&y | Red Wi kFRaigEebeNearvaLard 82

shown in Figure 1 of the acconpanying draw ngs.
' 4,5mm,
5. Apparatus as claimed in Claim 4, wherein the
smoothly curved contact face subtends an angle at its
centre of curvature in the range 80 to 85°,
6. Apparatus as claimed in any one ;r the preceding
Claims, whefein the entry face is of substantially
planar form and the entry and reflecting faces are
contiguous the one with the other.
T Apparatus as claimed in Claim 6, wherein the angle
.. between the entry and retlectihg faces lies within the
range 80 to 90°.
8. Apparatus as claimed 1ﬁ any one of the preceding
&f Claims, wherein the substantially rigid body is made of
substantially rigid transparent plastics material.
9. Apparatus for 1n3¢ct1ng light through a buffer
coated optical fibre into the core ﬁhereof-substantiélly

as hereinbdbefore described with reference to and as shown

in Figure 1 of the accompanying drawings.

e

) O A R



13.. 10. A nmethod of effecting local injection of light into -a buffer
coated optical fibre using the apparatus clained in any one of the
precedimg C ai ms, which nethod conprises effeg§ing a snooth curve in a par
of the 5 length of an optical fibre and placing the snoothly curved conta

face of the substantgal |y éghsld berlyeOf e & in @PPSE AL USn § 64 ©1 S RCH Al 1 CONE At o
with the snmoothly curved length of optical fibre so that the optical fibre

and the_snoot hly cus visif et cdt ddiceptd €l NE i &rifcagled appdv fChs

t hroughgut the | ength of the snmoothly curved contact face, and injecting
light From a |ight sbatmedtin camh drie ehtthe fEroecedin e satmd AnthHéh ymet o ol
body into the body where part of the light is reflected by said reflecting
face towards said stamptiseguefertiong corsmeati agur ¥e on whepartatof et a
maj or proportion of the light entering the substantially rigid body passes

_through the buff%®r k&thPhamr QridR g Oidnhanhtplaging dre isneotiney
optical fibre core. 11. A nethod of effecting a permanent end-to-end splice
20 between two buffWIYebaRRRE Ak if2Me 1D iR ARl Db L84 AR Y 2the
el ghbour | ng end 1 4P DUARSAT A48 ARG TR 1) 1 R [RPIARA 1 nto
degggmﬂ %/OC;JL\éegr cht{r)}gé%d (S].{ﬁrf%r}gm 301;1? h%et 1.bclgl]c etribCr'Oeatsec(o:I t%nSatOFgriecaJinicbarlesfibre
“and the smoothly curved contact face are in interfacial
L/ : 10 contact throughout the length of the smoothly curved
contact face, and injecting light rroq a light source
through the entry face of thé sub;tantially rigid body
into the body where part of the light is reflected by
said reflecting raqe towards said smoothly curved
15 contact face from where at least a major proportion of
the light entering the substantially rigid body passes
- through the buffer coating and cladding of the optical
fibre into the optical fibre core.
11. A method of effecting a permaneht end-to-end spiice
20 between two buffer coated optical fibres which comprises
arranging the two optical fidbres in approximately axial
alignment and.uith their neighbouring end faces
substantially abutting; localiy injecting light into a
smoothly curved length of one of the buffer coated

25 optical fibres adJaeent to the proposed splice using

apparatus as claimed in any one of Claims 1 to 9;
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aﬁparatds as claimed in any one of Clainms 1 to 9; 14. conti nuously
moni toring l.ight enmerging froma snoothly curved | ength of the other buffer

ctoated optical fibre at a position adjacent theg, proposed splice or
conti hyously nonitoring light passing into the cladding 5 of the other

optical fibre at theoathauanslgl hynaborihgglepHt enerfengptroml af sh6OShly
novi ng one or each of the optical fibres transversely with respect to the
other until the |igbureedrgengthrofh thedobhber boptiecakodtbdeopsiaabaribre
or sahq>nnn|tored | ight passing into the 10 cladding of said other optical
fibre¥s a mninum atind peskhhent a¢jscenti et hbeopbaedi spl baesonf the
optical fibres together.
continuously monitoring light passing into the cladding
5 of the other optical fibre at the substantially abutting
ends of the optical fibres; moving one or each of the
optical fidbres transversely with respect to the other
until the light emerging from said other optical fibre
is a maximum or said monitored light passing into the
U 10 o¢ladding of said other optical fibre is a minimum; and
permanently securing the abutting ends of the optical

fibres together.
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