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OPTI CAL FI BRE FUSI ON SPLI CI NG Thi's invention Felates to end-to-end fusion
splicing of optical fibres. Many techniques differing from one another have -

been proposed for effecting an, end-to end_ijJon splice 5 between two
optical fibres. An ideal fusioPEIAGAL & : 28 capabl e of
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| i t esent invention to provide a
?ﬁpLgSZd met hod oFd§q¥§¥fng 3; ?ﬁ% -%§%§§USIOH splice betmeeﬁ t wo g?
t | fib whi ch e
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splice will be magl r r e t nd
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parts of the two optical res are intro u ransverse y Tnto opposite

end parts of ap OpRRwRRiEtwd BRI cdD paKkax! el noasdT osabodh speikengt h

of a 20 surface .of a preforned substantially rigid el ongate support nenber

so that, at a posidechhiiiie sSHsiiR HOfcdpb RISt Beihy PedROLY GB88CLn the

end faces of the optical fibres abut or are spaced a short distance apart,

the support nenberfikqia pyad el - skl Xed abpetattdr Znd Sskevdl! fediably and
w t hstanding the tenperature to which it will be subjected during fusion

splicing of the firepeatedly produce at any location satisfactory fusion

splices. .

10 It is an object of the present invention to
provide an improved method of'effecting an end-to-end
fusion splice between two optical fibres, which improved

-method can be readily and repeétedly’effeéted and
substantially reduces the risk that a unsatisfactory

15 fusion splice will be made.

- In the improved method according to the invention,
énd parts of the two optical fibres are introduced
transversely into opposite end parts of an .open-ended

. channel in and extending throughout the length of.a )

20 surface of a preformed substantially rigid elongate
support member so that, at a position intermediate of
the ends of the support member, the end faces of the
optical fibres abut or are spaced a short distance

= apart, the support member being made of a material which

25  1is capable of withstanding the temperature to which it

will be subjected during fusion splicing of the fibres




2. .and ‘which will have no deleterious effect on the fibres and the support
renber having at said position internediate of its ends a transversely

ext endi ng open-ended slot in said surface or transversely opposed 5
apertures opening into said channel for terorarily acconmodating the

el ectrodes by which fusion splicing is to be effected; the el ectrodes are

i ntroduced i nt o a8 whichnwidds bayeeroefeletenisus efifagts on $he, Bihragd
apertures and fusion splicing of the adjacent ends of 10 the optical
fibres s ef f ect®@ thedsuppost member Hiaving@torsalk RAAIEAN ibres has
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25 for the al i gRGrubrRuIYS citen Pl Xt di Rmsledsidy opposed
apertures and fusion splicing of the adjacent.endé of
~ 10 the optical fibres is effected: and, after fusion
splicing of the optical tibres has been effected and the
- electrodes have been withdrawn, any_spacé in the channel
not occupied by the fusion spliced optical fibrés and
the transversely extending slot or transversely opposed
15 apertures are substantially filled with a curable
material in a liquid or semi-liquid state and the
curable_materia; is pérmitted or caused to sét.
By virtue of the fact that the end part of each
L, optical fibre.is introduced transversely into the open-
20 ended channel in a shrface_of thé support member, there
is negligible tisk of any damage being effected to the
end face of the fibre after the fibre has been_clgaved
and.beforg fdsion spiicing of the opticél fibres is
effected. Furthermore, in addition to providing support
25 for the aligned end parts of the'optical fibres during
| fhe fusion'splicing operation, the rigid elongate member
also brovides permanent protection.for the fusion splice

between the optiéal fibres.



the fusion splicing operation, the rigid el ongate nenber also provides *
per manent protection for the fusion splice between the optical fibres. 3
After any space in the channel has been Iubst anti al | y filled with curabl e

material in a liquig,or sem-liquid_state, .pref bly a prefornmed el ongate
lid is secured to b&&?réepﬁéaP4§P ﬁﬁbﬁiﬂnﬁﬁanQéiékﬁgihggnmhich t he channel

L oot o cunBEPRERRRABI VORI e iRk GRS, Hatdfr 2R Tn B Biglane he

appl i ed to sgid.anifagengl Pt UPRA %ya?¥yw ft PL{ Lak-£i bres have
been introdu?gds%gi_ ?‘?\'t&gq%lhe c_t%;lnggetafn e ora(?a1 éﬁésféﬁﬁes‘glléjélg%at% efﬁkﬁct ed
to assist inyjgl iEn'sE&u‘r@% W itdRit iSubiRd ot f\‘r-’héhéﬁ‘ﬁﬁérﬁ%éﬂge{-l‘fﬁo” -
splicing. Preferably, the preformed substantially rigi'd el ongate support

menber issmagfieh &hecthEnhelvlliedlUs THe Prefohmedde 18hGate! 11dNRa
open-ended channel in a surface of the elongate support nenber may be of

any transver pe madesofsetid @ank inatidrd d10ras cEpeTelohgite abuBPELL opt i cal
fibres. Preferred cross-sectional shapes include V-,U 20 ‘and square
Cross-secti omeiberapeIf Bedired; whelpresfoimed dlsdthay by be enpl oyed
" temporarily applied to said'surfaée:6f the support |
member after the optical fibrés ﬁa§é been:inthduCed |
10 into the channel éﬁd before fusion épiicing'is effected g;
to assist inﬁretaining:the optical fibres in the channel |
during fusion splicing. .'“_ B |
Preferably}"the bfeformed'éﬁbétéﬁti&ilyirigid
elongate support member is made 6f.5ederamiC} vitreoué
15 or sintered material. | : | - |
: The open-ended channel in a surface of the
elongate supportﬁmembéf'may be of'aﬁy”tranSVerSe cross-
section suitable fof.éqééﬁmddating a1i§ﬁed bptical
fibres. .Prefefréd"éross—sedtional'Shapes'ihclude vV-,U-
20 and square croés-ééctiénél shapés,'- |
Suitablé.éurable materials that may be empioyedﬁ
‘include an adhesive ﬁhich'is curedrﬁynultraQQioiet
‘radiation and a hot melt adhesive which sets on
cooling. - : |
25  The invention also 1nc1udes,af6r”usé in the
’improvéd method'as héreinbefore'described.-a'two-part

 component comprising a preformed Subsfantiaily rigid

K
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iﬁérudé an adhesive which is cUred by ultra-violet radiation and a hot nelt

adhesi ve which sets on cooling. 25 . *  The invention also includes, for

use i h the inproved nethod as herei nbefore described, a two-part conponent
conprising a preformed substantially rigid4. 4. elongate support nenber
and an associated preformed el ongate |id As herei nbefore described. The

i nvention is fuelopgatel syppartdmepberdandr ppt PEFOCHRtadyPEeLoxmag e, of

f our preferred forms 5 of two-part conponent for use.in effecting an

end-t o- @gﬁ fusr%hoéﬁﬂFEelﬁétaéehe¥§6359f96ﬁldPFSFé§é§nd of the inproved

met hod effecting an eng to-end f sron s Ilceaﬁetmeen t WO ogtlcal fibres

with reference to t heThBcRPERYLAB FaﬁPF& ernifiustrated Figures 1

and 2, respecti an expl oded_i sonetic view and an_end w of a

first prof erredg 8¢ FiBFLoRe- sxrwaxoﬂsoﬁ§ﬁ{np55nd°£. epaspgeﬁsrseéri

vi ews of thr gt rnatlv referre f.orns f&a %ﬁ nent nd

Referring to Flﬁ 1pgﬁ ompﬂgep §Per§Pe}Pe8 &F eBngo e

conmponent conpr d.elo

associ at ed mrthkﬁﬁiogugggigég§gﬁg%?hat Pepggﬁgg-eﬁgﬁééFe |d5; gg%arately
improved method of effecting an end-to—end fusion splice
between two optical fibres with reference to the
accompanying drawing, in which:-

10 . Figures 1 and 2, respectiveiy, are an exploded
isometric view and an end view of a first preferred form
of two-part component, and |

Figures 3 to 5 are end views of three alteinative
preferred forms of two-part'component. .
15 - Referring to Figures 1l and 2, the first preferred
. form of two-part component comprises a preformed rigid
elongate support member 1 and, assoclated with the
- support member, a preformed elongate 1lid 7 separately
L/ formed with respect to the support member. The elongate
-20 support member 1 has in one major surface 2 an
open—ended channel 3 of V-shaped cross—section extending -
throughout the length of the member. Centrally disposed
between the ends of the support member 1 is a
transversely extending open-ended slot 4 of rectangular
. 25 cross—section for temporarily accbmmoda;ing electrodes
by which fusion splicing of two optical_fibres which

havé been introduced transversely into the opposite end
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formed wth respect to the support nenber. The el ongate 20 support member 1+

has in one major surface 2 an open-ended ﬁhannel 3 of V-shaped
cross-section extendi ng throughout the |efddth of the nmenber. Centrally

di sposed_bet wegg 4 Deo e OfpLhCeRUBACLh BB Jith Andi3)

. : Hloes
ext endi ng open=ended” sl rectangular Cross-section for tenporarily

accommodat i ng- gk 86k % Q8 C$n D¥H¥N} Q190 bdtemd Rt i ' '
whi ch have beeﬁiggéégﬂu%%df?ggﬁgeg%ggkeg}?f%h?ﬁgggg%BE??QPE%gﬁa {?%ﬂﬁfs of

the open-endedacinspe! ddspahbe! Bpairtsnd Thec essdicipredl prefdindd ansver gel y
extending slot 4 and spaced a short distance apart. The associated =
prefornmed el ongabrghtd Ii807 £bpsclosihg cthanedanheln 3 Hnm vheomadorsur f ace
2 of the support nenber.1 has on its inner najor surface 8 a discontinuous
el ongate ri 9 9subfabei 2 aflaphedsuppengampembert He haspon [dis igherhaadoannel

3 (but not the slot 4) so as to locate the |lid positively with respect-to

t he support nesbefacgh8 sugpscontinvonus]elopgate pidy & Wwiah ds7 are nade
of a ceramc material which is capable of w thstanding the tenperature to
whi ch they wil adpptedbrecerngager ing thes u@pedpmadith hithenehamiads Jand whi ch
wi || have no deleterious_effect on the fibre When using the

fwo- part compoBHE BREwRREnSEPEuAJs 80 as to Yocate the 114 positively

- ‘with respect to the support meﬁbéf;- The supporﬁ'member'

10 1 and preforméd lid 7 are madetéf*a ceramic“material - o~
which is capable of withstanding the temperature to - |
which they will be subjected during fusion splicing of .
the fibres and which will have no deleterious effect on
the fibres. - |

15 When using the two-part cbmponent“shOWn”in Figures.
1 and 2 in effecting an end¥toéend"fusion splice between
two obtical fibfes;*end"parts-of fpe'twb opticél fibres
éreVintroduded'transverSely into ‘the oppdsite end pafts
of the open-ended channel 3 in the major surface 2 of

20 the support member 1l so that, at'the.trénsversely '_\—J
extending slot 4, the end faces of the optical fibres
are spaced a short distance apart. The preformed 1id 7
is then tempq:arily applied to the major surface 2 of
the support member 1 to assist in retaining the optical

25 fibres in the chanhel 3. during fusion spiicing;'
Electrodes are then introduced into opposite ends of the
transversely extending open-ended slot 4 and fusion

splicing of the adjacent ends of the optical fibres is



1 %nd 2 in effecting an end-to-end fusion spflcé bet ween . two opti cal
fi bres, end parts of the two optical fibres Are introduced transversely
into the opposite end parts of the open-ended channel 3 in the major
surface 2 of 20 . the support. nmenber 1 so th@t, at the transversely
extending sl'ot 4, the end faces of the optlcal fibres are s short
di stance apart. #ﬁ%cb?éforhﬁﬁeFlﬁuqi?% ?H%%C%EﬂpBFaFPFy°BEgFP afthrese
maj or surface 2 of the su 0 assi.st ip.re t hg, optlcal
e fi bes o HaseaReI SATREERRg Fhei S SepFReERgere ¥ S Ehdnten, Behen
introduced into o Site_e f,the trangverge ext endi nded. sl ot
4 and fusion spl?gggﬁrﬂ?dtﬂgaa Jﬁﬁeﬁ?m%“ a ﬁéyoﬁPFEﬁlfg'gﬁ cﬁggn l6
effected. After fu n ' Oy Of a S e c
t he el ectrodes a§ Rbgd?ﬁgpg&%a ?ﬁ tﬁ$e¥§$%%§ %P%ieéa oﬂggsgfdg%ﬁ%égnéﬁgpace
i n the channet 3 t Lan I ge p f S 5
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the transversel y ext en INg S are ot ne esl| ve.

Before the adhespyerhaanegivel hepatster eRe haﬁezivé h8sageti egngo the
support nenber 1 so that, on setting of the hot nelt adhesive, the lid will

be bonded to thepﬁéf@?ﬁéd”!ﬂaeﬂ 25dréhgpplRedatb tHe SQPPEPENMeMbeL Dryi de
per manent protection for the fusion splice between the optical :fibres.

that, on setting of the hot melt adhesive, the lid will

be bonded to the support member and the two—-part
component wi;l provide_permanent protectidn for the
fusion splice between the optical fibres.

The second preferred fornmn of two-part component
shown in Figure 3 compr;ses_of a support memberall
having in one of its major surfaces 12 an open ended

._ 15 channel 13 which has a depth substantially greater than
the V-shaped channel 3 of the support membe: 1;§h0wn in
'Figures 1l and. 2. Centrally disposed_between the ends of
~and extending transversely with respect to ﬁhe support
U membér 11 and opening into the channel 13 are
H 20 transversely opposed apertures 14 for temporarily
| accommodating electrodes by which fusiop splicing is to -
be effected. A preformed 1id 17 has on its inner major
.Surface 18 a discontinuous elongate rib 19 which is of
greater depth than the rib 9 on the 1id 7 shown in
25 Pigures 1 and 2 and which engageé_in the upper part of
" the channel 13.
In the third preferred form of two—part component

shown in Figure 4, a support member 21 has in one major



The second preferred formof two-part conponent shown in Figure 3 conprises. -
of a support nmenber 11 having in one of its major surfaces 12 an open ended’ %
15 <channel 13 which has a depth-substanti"dlly greater than the V-shaped-
channel 3 of t D hown, i hgu mo-Ings y

@fb?% Qg&%igﬁngﬁa has ﬁ%n%@ai?g aggPé8?9qﬁ%?h res&%% to the

di sposed between e ends of and extendrng nsve

support nenberaddea n Nt aChankehntdad 20 i fal.s er se
opposed apertu?%%slﬁgfg?étgﬁggra%?fyaggéo%ﬁggg?%ﬁgégﬁégffgﬁgs_Eyiahic%
fusion splicingpés-énaéa sibeciadt &npwaf)orerdtemBorariay on its inner,
maj or surface 18 a discontinuous elongate rib 19 which is of greater_ﬁé%th
than the ri b %accomnedating ehevitrodesSbyrwhichs fhsdon 2plidimy dls agages
in the upper part of the channel 13. In.the third preferred form of _ '
two- part codpopenefféctedin A prefozrmed 3dgdp@ft doesbapt2haves am one .maj or
7. cross-section.and has, centrally disposed between'its ends in the major
surface, a trafboRgateyriht &y apgegdndedne§hel chapnel 24odnd mull be
tenporarily accomuodating, el ectrodes. by which. fusion splicing is to 5 be

ef f ect ed. A‘hP@$@?ﬁeE°l3892§“B§9§tn8€mh&Ve2&nbUIénééﬁ@ oif sy meddagi ng i n
t he channel 24 gﬂd_filt be bonded to the support nmenber 21 by a filmof hot
mel t adhesive. : : -

: The“féufth preferred form of*twona:t component
10 shown in Figure 5 is substantialiy identical to the .
_ third pfefefféd form of two-part component shown in '
Figure 4-With:£hé exception théﬁ“fhé Qben4énded channel
33 in thefﬁéjdr“suffacé 32 of thé*éﬁppoit'member 31 is

'of U-shaped cross-section.



adhesi ve. The fourth preferred form of two-part conponent. 10 shown in
Figure 5 is substantially identicaf to the third preferred formof Two-part
conponent shown in Figure 4 with the exception that tg ' nel
33 in the major surface 32 of the support ngnber 31 i muﬂmlmgﬂlﬂmf
cross-section. [err] CLAIMS: 1. A net hod of efifectiig an &ndsto- end
fusion splice beCLEEMSt wo optical fibres, wherein end parts of the two
optical fibres are introduced.transversely into the opposite end parts of
an opefp=ended chhnnel A3nethod oB)effectitngarnemdgtehend ghesion napliert h
of a suM®ace of a prefornmed substantially rigid elongate support nenber
(1,11, 21,31) so between:tuo RRiicah fihxesedheredn epd s #L e st¥Port
menber, the end faces of the optical fibres abut or are spaced a short

d}stanﬁe;apgrt,t%ﬁtéﬁﬁboﬁ¥bﬁ%§béﬁe)%ﬂ?ﬁﬁ?ﬁﬁ%ﬂoff%ﬁﬁﬁ?%ﬁ? - IPERNthe capabl e
. ! MY eee= . . :
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transversely  preformed substantially rigid elongate support

- member (1,11,21,31) so that, at a position intermediate
of the ends of the support member, the end faces of the
optical fibfes abut or are spaced a short distance
apart, the supporf member )eing made of a material which
is capable of withstanding the temperature to which it
will be subjected during fusion splicing of the.fibres
and which will have no deleterious effect on the fibres
and the support membér having at said position
intermediate of its ends_a.transversely e#tendipg
open-ended slot (4) in said surface or.transversely
opposed apertures (14) opening into said channel for

\/ temporarily accommodating the electrodes by which fusion

splicing is to be effected;_.the electrodes are
introdﬁcéd_intb said transversély:extending slot or
transveréely opposed apertures and fusion splicing of
_ thg adjacent eﬁds“of the optical fibres_is effected;
.and. after fusion splicing of-the_optical fibres has
- been effected and the electrodes'have been withdrawn,
any space in the channel not occupied by the fusion

spliced optical fibres and the transversely extending



opposed apertures (14) opening into said channel
acconmodat i ng the el ectrodes by which fus off* spl 4 ']“J mml”m”m ect ed,
the el ectrodes are introduced into said t ansver sel ycext entli g s ot or -

| d d f_the ds of
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n the channeit Hereb bt 24 e SRFERERL PCh EEfwlY, OF E?QS Zﬂé the

transversely | K Ly seky '
apertures are su 2?%. .%9|St?é§l%§ﬁ§}? ggg%?g l%&é&?%??aﬁh RQE&PE ¥or
sem-liquid s'gﬁt ﬂfkde rﬁ) @ble material is permtted or causedto set .

2. A nmethod as clalined in Cia|n11 wherein, after:-any space in the _
channel (3, 13,23, 33)a mmrhwfamaamyciameﬂ vwaarsmhabhgt@a aiyal i

aliquid or sen1-I|qU|d state, a preforned elongate lid 17,27, 37) .

secured to thadpsal faceckd éﬁ&n&@mp93113?23?33)nhﬂblﬁéehhﬁubbt&htﬂahugs 3.
A nethod as clained in Caim?2, wherein the preforned elongate lI'id is made

of the same nefilied vabth fmﬁmaahstenﬁabrin ngnbequid. or Aeﬂm-tmdnﬁ.a
claimed in daim2 or 3, wherein the
state, a preformed elongate 1id (7 17, 27 37) is ‘secured
to that surface of the support member in which the
channel lies |
3. ‘A method as claimed in Claim 2. wherein the
| preformed elohgate 1id_is made of the same material as
the elongate support member.:ﬁ
4. A method as claimed in Claim 2 or 3, wherein the
preformed 1lid is'temporariiy applied'to'said'surface'of
the support member after the optical fibres have been
introduced into:the channel”andsbefore fﬁsioh'splicing
'is effected to assist in retaining the optical fibres in
" the channel during fusion splicing.

5. A method aS'claimed in any one of the'preceding S/

Claims, wherein the preformed substantially rigid
elongate sﬁpport ﬁ;mbef is made of a ceramic. Qitreous
"or sintered material.

6. A method as claimed in any one of the preceding
Claims, Wherein the open-ended chanﬁel (3, 13$”ih a
'surface of the elongate support member (1 11) has a

cross-— section of substantially V‘shape.

v



preforimed lid is-temporarily applied to said surface ‘of the support menber

after the optical fibres have beefd introduced into the nﬂ e

fusioh splicing is effected to assist in retaining the lmﬂm "““mmmm

t he channel during fusion splicing. 5. ¥0 et hod as cl#i rfred i n"any ohe of

the preceding C ains, wherein the prefornmed substantially rigid elongate

support nenber i%. nadeh diethedragriclaimed cbysany enetef cthanpreceding. A

met hod as clainmed in any one gf the preceding Cains, werein ihe

open- eﬁﬂ&d chanrfelaims 1 herekn khe Luraphle Raterhah@mRIOYRR 1fefBer

(1,11) fMegs a cross-section of substantially V-shape. 10 * C

L M s* 7. 29hemiyRnich s m%%y%%%%%%tpm@%eﬁana ai s,

wherein the curaple erial | oyed, i s, ap adhesive [ is_cured py

ultra-violet radfati g?#‘ ’%e&°§2£§re‘¥ﬁ%’d“%§ &’a‘?ﬂ%d@‘ﬁ éﬁyagﬁ%mﬁffcgﬁi Ers 1to

6, wherein the ¢ I ri.al I | Sy & tyad X Lch sets

on cooling. 9. %%?f%s@&?ené‘%ﬁgﬁtrﬁ%‘ggﬁ#g%f?‘gﬁ'?ﬂ%aa%ge%?%d{e%%gtf usi on

- splice between t%@ﬁ\i’é%h;{.&l@@étésoﬁl@égffn' n any one of the preceding

Claims, a two-pafl conmponent Conprising a pre ormed substantially rigid

el ongate supportgembepof ludd. #1f e Méhod 68 €pLEceiA§danhengcto-end

fusion splice beﬁween‘two optical fibres as claimed in

any one of the preceding Claims, a two-part component

comprising a preformed substantially rigid elongate

support member (1,11,21,31) having an open-ended channel

(3,13,23,33) in and extending throughout the length of a

surface of the member, the support member being made of

a material which is capable of withstanding the

temperature to which it will be subjected during fusion

splicing of the fibres and which will have no

deleterious effect on the fibres, and the support member

‘having intermediate of its ends a transversely extending

W open—ended slot (4) in said surface or transversely
.opposed apertures (14) opening into said channel for
temporarily accommodating the electrodes by which fusion-
splicing is to be effected and, associated with the
support member, a preformed elongate 1id (7,17,27,37)
for securing to that surface of the support member in ‘-

which the channel lies. |

10. A two-part component as claimed in Claim 9,

wherein the elongate l1lid has on its linner surface and



(3,13,23,33) in and extendi ng throughout the | ength—ef—a—surface of the’

member, the support menber being made of a faterial L s | e -of -
wi t hstanding the tenperature to which it will be i! gﬂ muﬂrﬁg usion*
C

splicing of the fibres and which will hawe no del ect *on t he

fibres, and the support menber having internediate of its ends a

{ransversel y extenfung BAMIEAIAGSladiad B J1b o N #GF CofgablagoLar se! Y
ares e i :

opposed apert opening into said channel for tenporari _
acconmodat i ng¢hRe uphast RIS BV tHl Chanifd0Nn SEhé CARSpo St  RekBeet f eotjﬂ
and, associ ated w the support nenber, a prefornmed elongate |id ot
(7,17,27,37) for securing-to that surface of the support nenber in which:

the channel lies. 10. A two-part conponent as clainmed in Caim9, wherein
the elongate lid has on its inner surface and extendi ng between its ends.

arib (9,19) for engaging in the upper part of the channel in the support
menber . ' ' '

IR 3
“"!""-?: .



