CASSETTE FOR ENCLCSING CPTICAL FI BRE SPLI CES OR JO NTS Thi s invention
relates to cassettes for encI05|ng j oi nts between optlcal cables each
conprisi ng aGASSETNE N ‘ . R CES )

house protected spllces or jOIntS bet ween opti cal flbres of two optlcal
cables in a pluralThis cineention crglatesctiocasssetsesofon waclaging ner §>
whi ch are assenbl ed together and housed in an_overall joint enclosure into
whi ch the optQidths hefiweenreptical srablegheasht aPAPrdsh8Genafter, for
convenlenceaéi i ncluded in the generic term"cassette". Each cassette
usual Iy hou éi ifiby 9f cﬁP§$%E%cf§HrSﬂtlcal flbre splices or joints and

an excess length each .opti cal bre of ,eac ce or joi 0 provide
for any necessityqﬁb |Q%P%Fa cPFaFRicen ° PPE&IPFPbPéiﬁé eww splice

Spi | ceor “Tlaﬁ’htﬁf'yse '°£a41¢?=%€é’ b FaFABRT- RS FORE fibre
surrounded ‘L’Iﬁﬂiﬂ{ '8;@' géggg %Eﬂégpﬁggs%%mam cal

prot ection fortﬁm&spll or jO prOV| I an excess

length of exdhéPidditafind¥s ﬁl&ﬂeaféuﬁﬁbéhﬁlea Ebgkenked atid Housdd

joints housed within a cassette, It is common practice for a substanti al
length of opld Gl dvd¥£lEXjeikt NéndleBusePifteciBichpithee optiicaiint to be
coiled within the periphery of the cassette in at |east one conplete turn
before the idabkesnmfgcted) all heuchsaohtainkrst hereinafter , 0fddr to avoid
or limt the extent of optical signal attenuation and optical fibre fatigue
t hat m ght «idreremiende, dcedmwg byckudeddinnthe gphnerdc term

"cassette". Each cassette usually houses a plurality of
proteeted optical fibre eplices or jdihts and an excess
length of each optical fibre of each splice or joint to
_provide for any necessity to re-splice or re-joint the
optical fibres of any spliée or joint which develops a
fault.

By the expression “protected optical fibre splice
or joint* is meant an optical fibre.splice or joint
which is surrounded by or enclosed within individual
means for providing mechanical protection for the splice
or joint.

In order to provide for an excess length of each
optical fibre of the plurality of protected splices or
joints housed within a cassette, it is common pracfice
for a substantial length.of optical fibre extending from
a protected splice or joint to be coiled within the
periphery of the cassette in at least one complete turn
before the fibre emerges from the cassette.

Furthermore, in order to avoid or limit the extent of
optical signal attenuation and optical fibre fatigue

that might otherwise be caused by a bend in an optical
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2 fibre, it is also ¢common practice to ensure that the radius of the or
each bend in the excess length of each opgjcal fibre does not fall below a
predeterm ned m ninumval ue, usually in the order of 30mnm As a
consequence; tfikbfezeibiid ads6ctdmmon picticdcto snsuby thatntheer of
protected optical fibre splices or joints which it houses, but by the

m ni mum r adi uradiudi cf the opteach bHerd cimarhécekeessabengthubft eachal
proportion of the space within the cassette serves no useful purpose.
Moreover, a ploptical fHibzecdoessset t fallhehdw cal poedeterminedpi es a
substantial volunme with the consequential serious disadvantage that an
overal | opticaintmm yalwe, cusnably cimtithe, oxder ofu30mppne &vore than
one assenbly of such cassettes is unnecessarily |arge_and expensive and
woul d occupy <ifRsequenses the $ize o%inicanselte ois deternined, gof,

obj ect of the present inventign to provide, for_usg in effecting an optical
connection betl&aeﬂ‘%p‘?' r i ohrREotActeg, optigal gb‘??%a?l’i:g‘ﬁ?ﬁsgra cassette

b f which & | | | tigal ble joint.

nousi ng a il pARER (GhTR T6 Bl Jott I P ASRHReERIFR RS (o e
bstanti al | & AT [ i 04 nt

anctosur o i ¢ MUFREHE nh oREIREL BN el i Mt 388, 0uibagiB ™

splices of 10d¥cportidR bs Sthd’ dpidd britlei Mo "L Rbe Ot 8 sEXFES Sno N0l D Of

each optical fi ége¥% accommodat or any re- splicing or re-joirnting of

the optical fij¥&fuPipirpose. Moreover, a plurality of such cassettes

s assembled together occupies a substantial wvolume with
the consequential serious disadvantage that an overall
optical cable joint enclosure which is to house one or
more than one assembly of such cassettes is
unnecessarily large and expensive and would occupy
substantial space in a joint#ng bay or cabinet.

It is an object of the present invention to
provide, for use in effecting an optical connection
between optical fibres of two or more optical cables, a
cassette by use of which the volume of an overall
optical cable joint enclosure housing a multiplicity of
protected optical fibre splices or joints can be
substantially reduced as compared with an overall
optical cablé_joint enclosure hitherto used to house a-

" like number of protected optical fibre splices or.
joints, without eliminating the provision of an excess
length of each optical fibre to accommodate for any re-
splicing or re-jointing of the optical fibres of a
splice or joint that may be required.

According to the invention, there is provided a

cassette for enclosing an optical connection between



splice or joint that may be required. According to the invention, there is
provided a cassette for enclosing an gptical connection between 3.
optical fibres of two or nore optical cables, the cassette containing: (i)
a pref or ML EREPD PIBréHOF | kP YR ROréi BetiBathablek,! ehel® one optical
conductor i's so disposed that opposite énd parts of the or each condugfor -
prot rudes ddgsette donEawings an angl e to.one-another lying in"the range .
[err] to 90, each of the protruding parts of the or each optical conductor
consi stingf a a guggtorhed tomponéntr comprilsing) a hodplinge iy | oi nt

bet ween one protruding length of optical- fibre and an optical fibre of

one of the opti odiicinldtesleast! anepbptical gonduckervidensohe ot her
protruding length of optical fibre and an optical fibre of the other

optical cable, dispegsd cthatroppesitebendgpartsi afdthet brmeakhni cal
protection; the prefornmed conponent and the optical fibre splices or joints
bei ng so di sposetPnduataer prakyydes ([Eromhther hoveing 8t ABaantliere splices
or joints are spaced fromthe prefornpd conponent agd:thatﬂthe pr ef or med
conponent and/ ortQ 1RA ARAARE LHIRG 107 thecrange QS E0. POt aghe so

detachably mounted i.n the cassette that the distance between the protected
optical fibre spﬂf@é&e(ﬁr‘? f ""%ﬁ]cpffﬁgsp?gfﬁ_gﬁeﬁrcﬁﬁﬁgnﬁﬁ‘.he& - be reduced.
conductqrﬂconéiﬁting-of*afleHchfof optical fibre,

- and-

- (11) fa¢splice?dr.jointﬁbetweé¢ onéaprotruding5iength~of N
. optical'fibre andiannopticalffibre~o£:0ne bf the |
‘optical cables, and a Bplicé;6rajoint hétween’the -

other protruding length of .optical fibre and an:

: optical.fibrerofttheuothei=optic&l.cable,-the |
splices or joints being provided with.mechaniéal
protéction;f .

the preformed:campohent and the optical fibre spliéeslor
joints being so~dispos§d_in.thb;cassétte that the -

protected optical fibre splices or joints are spaced

€

from the preformed component and: that the preformed
component and/or the protected optical fibre splices or
joints are so detachably mountedain;the-c&séétté that -
the distance between the'protected“opticalufibre.splices
or. joint and:the.préfbrmed component can be reduced.

Preferably, opposite end parté-of.theHOr-each'
optical conductdr-protrude from the housing in
substantially-the-aame'directiOn.

In using the preformed component to effect an

optical connection between optical fibres of two optical



Preferably, opposite,end parts of the or each optical conductor protrude
firom the housing in substantially the safs direction. In using the
preformed conponent to effect an optical connection between optical fibres
of two eptircalcables canext dwo @rataniding rlengihs cofjtoptidabpfibze fibre
of the \e'r each optical conductor of the‘g@forrred conponent is spliced or

jointed to one@fithenemmacinioptinals canductgr ok the prefermed and t he
other of said two protrudi ng Iengths of )ﬁ@;l,cal fibre of said optical

conductor is Sempenensy i mpldded vk ininfeditamme 1ob HiR ieptigalres,
Foint . Pref or B3BFeR kS hevoRi °V':+dy2ﬂ~g{q%£e%ae£parﬁ’4;«? e | ofhenof 1854 cach
opti cal conduct or of the pre nt lice oi nt

ik oy O T e e g e W
or, alternati f&'{#&%ﬂf drs (ﬁﬁi °5a|39‘r’§r%‘m'p % %1? T‘t-)l ihh‘g

5|r ?;/Lgegf WIt LQ&%&%?‘H‘% Q-{ ance vveen(kﬁe %%O‘;eﬂctcl?d % +J('caa fi br e
zerl Irgejso?:]tjl glg of any tS‘J[§.‘1q:| ce ogj]%n%?a co.mmda%%uaﬁ )-Lé?' "

plurality of (?0 hd id¥ Q:p‘iﬁldélesffﬁré B ithe o hé’aélﬁsse”e will
be arranged S|de by-si de so that the protruding | engths of optical fibre of

the or each opigtidalc @ttidiictorOfof the preformed component are spliced

s or jointed.concurrently to the optical fibres to be
optically connected. Each optical fibre splice or joint
may be provided with individual mechanical protection
or, alternatively, two or more optical fibre splices or
joints may be provided with mechanical protection common
to said splices or joints. By virtue of the fact that
the distance between the protected opt;cal-fihre splices
or joints and the preformed component can be reduced,
re-splicing or re-jointing of any splice or joint can be
accommodated. Usually the plurality of protected
optical fibre splices or joints in the cassette will be
arranged side-by-side so that the protruding lengths of
optical fibre of the or each optical conductor of the
preformed component over at least parts immediately
adjacent the protected optical fibre splices or joints -
are arranged to extend in the same direction and:
substantially parallel to one another, the protruding
lengths of optical fibre providing the excess length of
optical fibre available to accommodate anyﬂreésplicing'
or re-jointing of ahy optical fibre splice or joint that

may be required.



preformnmed conponent over at |east parts i medi ately adjacent. the protected
optical fibre splices or joints are adbranged to extend in the sane :
direction and substantially parallel to one another, the protruding |engths
of optical fibreAptboughnwohprotested epyilcall fihremisglides omil able to
acconnndatg'anz re-splicing or re-jointing of any optical fibrg splice or
joi nt thatjedptscarequeauired to effesdugm woptisiad sommeatsiorcal fibres
splides or. joints are required to effect an optical connection. between two

optical fibetweenr twe optical Libres of,the qptdcal cabiftfor of protected

optical fibre splices or joints required to effect, optical connections

bet ween bﬁ$9EHiEP9bP stbPﬂpﬂﬂ&ﬁﬁtP&apﬁﬁﬁﬁqﬁﬁqﬁﬂﬁ$§ﬁiirﬁihg%itate any _
increase in the size qf ,the cassett hat Jg ght otherw se be enpl oyed and,
in fact, bBRLLEES: RE JPIRLEIERIUSE, '%9 E(ﬁﬂtﬁq ”(??ﬂn?$%§?ﬂ f or med

-pvi d he ,ex | f fibre available f f i ng an)
o Sl ci rigeBFerB. PEEABAT, IhaReI) o aRtira dabes Ao Beee o0 I
tt ' house . )t gt Lical g | o | oi nt
andpr of or HEdCEERSaRe RUST thskelel 3 he' i of g a7 I 01 20y

cables cangesyghabaloissd>bel WABIGH Und 9 R DAl 10

enpl oyed toO house e protected o | bree 'spl'tces or Jornts, and the

coi | ed excefag pepEriainl 1ehigtNs UL pticalY Ydibie J¥EHd Preformed

interconnectin the opti"cal fibres of "optical cables of the sane
construct! 88mponent provide-the excess lengths of fibre available

for*efiec;ing anybréésplicing'orhre?jbintinthhét-may:be Y
__;géuired,-the5ovéraliy§ize-of;a.caééefterrequired'to_'
house the protected optical fibre sélicésﬂdr'joints-and'
_pfgformed'combonent?interconne¢tihg'thé"optiéalffibrés-
- of the opticalgcahlgsudanabe.suhstantiaIIleess than
thgt qf the.cassgtte%hitherto*empldyed=to-houSe the
__p#o#ectedloptical:fibreasplicesyer3jdints,*and'the
coiled-excéss=lengths of optical_fibre-prbfruaing
.thgtefrom;.interconnecting'the optical fibres of optical .
cables. of the same construction. = S o v
- In order to provide for opposite end parts of the
or'each_oPtical,condpctor of : the: preformed component to
pro;rude'f;qm.thé hoﬁsing=of=theﬂc6mpbnent-atfan:aCuté
angle to one another lying in.the range 0° to 90°, and
preferably in-substahtially thePsame“&iiectibn,'an*
4 intermediatepgo?tion of:the:length of the or each
optical cqnductor=dispbéed-in the hbﬁsing_either“sweeps
throuqh_an.angle 1ying.in;the.range*90°'to 180°,
preferably_an.ahgle_of:approximately'180’(so’that the
angle between the ingoing and outcoming ‘fibres is

approximately 0)°, or has optically'intercdnnedted*



In order to provide for opposite end parts of the or each optical conductor
of the prefornmed conponent to protrude fgpomthe housing of the conponent at
an acute angle to one another lying in the range [err] to 900, and

pref er abl y i nthehstmrdnd | fgnhivg sanparit rehéreof at least neneaneapsrti on of
the I ength of the or each optical conductor disposed in the housing either
sweeps througidmrcansing | an nopticahesignal evteningotherepeicsly an angle
of approximately [err](so that the angle between the ingoing and outcom ng
fibres is apprepduster yalyng oone ef opaid protredingclergehs of 6. therein
and formng a part thereof at |east one neaps for causing an optical signal
entering the epfieal Eibkrctorleave thecrbical conrdneter RLIRGGER. of
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of 15mMm or eV@h the bend in the optical fibre will be such that the
N, extent of any attenuation of an optical signal and of
any optical fibre fatigue caused by the bend are
acceptable; since there is only a single bend in the
optical fibre, the radius of the bend can be
substantially less than the minimum radius of bends in
. ’ excess lengths of optical fibres coiled in cassettes
hitherto used and can be in the region of 15mm or even
less. By using optical fibre designed to have strong
guiding of an optical signal at the operating wavelength
and by employing an annealed fibre or a hermetically
coated fibre to reduce any fibre fatigue, a bend of very
small radius, e.g. 5mm, may be used. Where means for
causing an optical signal entering the optical conductor
along one of said protruding lengths of optical fibre to
leave the optical conductor along the other of said
protruding lengths of optical fibre is interconnected in
said intermediate part of and forms a part of the
optical conductor, said means may comprise a reflector
or refractor or an integrated optical chip. The _
integrated optical chip, or another integrated optical

chip disposed within the housing and constituting at



| ess. By using optical fibre designed to have strong gui ding of .an opticali
signal at the operating wavel ength ang by enploying an annealed fibre or a
hermetically coated fibre to reduce any fibre fatigue, a bend of very small

radi us, e.gyeaBENpafeyobcthecer Hhcbptikals condueter RE aheoptical signal
entering the optical conductor along one of said protruding |engths o@’

optical fiprefbembdagompbaent)i nay bendesigned ¢oJeffect Aty ohesaid
protruding | engths of optical fibre is interconnected in said internediate
part of andffarptusapity of fibrepbptit fandtdons, inelddedramomy conprise
a reflector or refractor or an integrated optical chip. The integrated
optical chihicbrarmeother integrated optical chip disposed within the
housi ng and constituting at_. 7. least part of the or an optical conductor
bf the prefd)nedactrpencouplexyconstdtuging aocesrededappries of a
plurality of fibre-optic¢ functions included anong which are:- (i) a tree.
coupl er constitu¥ragngtieB8aded series of Y-junctions; (ii) a star coupler
incorporatgrg a nixggg regi n.ipternediate of a plyrality. of input points
and a plurb&ly Bf8H --p‘ﬁ?.Bg?ﬁt%f“’(’FPP}" 1Rav 8 RIsEPILPEr such as a
wavel ength divisiop nmultiplexor or_a band.pasg filter. This |ist of
Fnot ons whi oh FREeEPeaiRF, 85, & piuBiEY ok ipebE PRinER.PD
conponent can sepygrhpiby Of S5ePIcpBRHELEVe -
| (iii) a wavelength selector such as a wavelength
- division multiplexor or a band-pass filter. ' 'kJﬂ
This list of functions. which the or an integrated
. optical chip oflthé-prefbrmed cbmponent:can serve is by
no means exhaustive. |

The housing of the preformed component may be a
moulded body of plastics insulating material in which
the or each optical conductor, and:wheq:preSent the or
each integrated optical chip or other means forfcausing
an.optical:signai éntering the or an optical conductor
along one of said protruding lengths of optical fibre to QJ
leave the optical conductor along the other said
protruding lengths of optical fibre, méy-be at least
partially éncapsulated; | '

‘The invention also includes an improved method of
effecting an optical connection between.optidal fibres
of two or more optical cables by means of the cassette -
hereinbefore described, which optical fibres may be

components of optical fibre ribbons.



The housing of the prefornmed conponent may be a noul ded body of plastics

I nsulating material in which the or each ®ptical conductor, and when
present the or each integrated optical chip or other means for causing an
optical~ signal enterThe ihventien fprthet incliudesranl opyicad of said

pr ot r udimng l engths of optical fibre to |l eave the optical conductor along

t he ot hér sai kennectiiongbetwgensoptical i fibréesbof, twayopemare| eptical
partially encapsul ated. The invention_also includes an inproved nmethod of
effecting an opables effieetedohybthecimprpved -methedcheseinheforenpre
optical cables_by npans of the cassette hereinbefore described, which

opti cal fibresdﬂ%sr 0nponents of optical fibre ribbons The I nvention

further includes an tical nnectl bet ween res of two or
nmore optical cables ?eﬁ?gﬁ §°Phks E%F fﬁﬁﬁrﬁ ?@ BePore descri bed.

The i nvention s furt

of two preferr %Pfﬁ%?€+ﬁﬁbl ﬁﬁ%%ﬁgﬁgse¥éwpgescr eEf?§§¥§%d8Lt$§:Fple,
et oM, DetMEEPorRLd CBbmbbhiLEs Ofot Pad 1L £x gu‘gel afiBpefogfd of twe

cassettes In a pre I’Ef or ne onen

prot ect ed opt i &ghn i 6n SB%u;sén %ﬁﬁééﬁ%@ﬁmw bF tRbeLENRS oo,;,afcal

acconpanyl ng gr ammat | ¢ raw ngs gur es
di agramat i ¢ gSPed Chhd 052 tefbewsoétﬁée imm&ﬁ e4 I SfeBpted med

conponents, and Figures 3 and 4 are diagrammtic cross-sectional
preformed component and a plurality of protected optical
W, - fibre splices are disposed, with reference to the
accompanying diagrammafic drawings, in which:-

Figures 1 and 2 are diagrammatic cross-sectional
views of the two preferred preformed components, and

Figures 3 and 4 are diagrammatic cross-sectional
views of the two preferred cassettes.

The first preferred preformed component shown in
Figure 1 comprises a moulded body 1 of plastics
insulating material in which is encapsulated a plurality
of optical conductors 2 disposed one above or below and
spaced from another, of which only one optical conductor
is shown. Each optical conductor 2 comprises a length
of hermetically coated optical fibre which, over an
intermediate part 3 of its length encapsulated in the
moulded body 1 sweeps through an angle of approximately
180° with a bend in said intermediate length of fibre of
a radius of approximately Smm, and which has opposite

end parts 4 that protrude from the moulded body 1 in



~views of the two preferred cassettes. The first preferred, preforned
conponent shown in Figure 1 conprises a noul ded body 1 of plastics

insulating material in which is encapsulated a plurality of optical
conductors 2 di sposed one above or bel gw and spaced from another, of whjch

only one optical conductor is shown. Each optical conductor 2 cOnprisgi a

length of heww@taselhy1goshedsanbi aakebthbbf, WIiThl, pRotirudingesidredi

part 3 of

at-e

its Il ength encapsul ated in the noul ded body 1 sweeps through an

angl e of appavks Nkt 6fyth80optitald benduttogaecdchnhasmadilangtheredt h of fibre
of a radius of approximately 5mm and which has opposite end parts 4 that

protrude frseréhal nrcehttrebrdy, leig. 208m,sahdt ephistlittytiese esmemsdi recti on.
The protruding end parts-4 of the optical conductor each has a | engt
several centéemgthesf epyicalbchibzedavaniabletto excemmodatst lanyf repti cal
fibre available to accommodate any re- splicing or re-jointing of an :
optical fi#Rlipingeonrreoiainbinghpéhan ppbicadi Adbred spddceoon he opti cal

conductor forps a part, The second preferred prefaorned congonent shown in
Figure 2 coipbnt et whighdgdPEetyudipg srdsPAEE Phsths PRY1fAderi al

whichis encapsul ated_a plurality of optical conductors 7 disposed o
above or beFRAUGHOE ;EQEES 2cRALFot her, of which only one optical co

is shown. Each o
optically interc

opti cal

Chif&é&re 2 comprises afmbulded*bday 6 of plastics

insulating maﬁerial in which ié=encapsu1ated a plutality-

of optical conductors’ 7° disposed one above or below and
spaced=frqmwanother;dof%whiChfonly one optical conductor

is-shdwn.'-Eaéh“optiéal conductor 7-has an integrated

passive optical chip ‘8 optically interconnected in and

forming a part ofﬂthe”CQnduétory'whiéh’opticalzchib'is
wholly encapsulated in'the moulded. body 6. Opposite end

parts 9 of the optical conductor 7 each consist of a

-length'of-optical-fibre-aﬁdfprottudé'ftémfthe'méﬁlded

body 6 at an acute angle to one another'of.épproximately
70°. ° Over a part of the léngth of“éach“pfot:ﬁding end
part 9 of the optical conductor 7 intermediate of its
free end and thé'mdulded'body'G,-thekpkétruding end part

can be smoothly bent as shown so that_ﬁortiéns-bf the

protruding end'parts-femote”frbm'thé“mbuidéd'body extend

substéntially-parallgl-to oneiandthér. As in the case
of the first p:eferred preformed'cbmponént shown in-
Figure 1, a protruding end part 9 of each optical

conductor 6 each has a length of several centimetres,

ki gchagard ‘e FrBERachahed BLaboRBSRL bR i o

h of

in
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nduct or
chip 8



whol Iy encapsul ated .in the noul ded. body 6. Opposite end parts 9 of the
pptical conductor 7 each consist of a length of optical fibre and protrude
fromthe noul ded body 6 at an acute angle to one another of approximtely
70. Over a part of the l.ength of each prgtruding end part 9 of the optical
conducker 7 internmediate of its free end and the noul ded body 6, the
protruding end.gar 20ex] Reid BRistituted edced Weriftl B dpyildaans of the
protrudi ng end parts renote fromthe noul ded body extend substantially
paral l el to ofdbieoldviilable ith lakeochmmdatfe tdisy da-splhlcdiy raad pu-ef or med
conponent shown in Figure 1, a protruding end part 9 of each opti cal
conductor 6 edaintdng dferagi loptficedy dilirec aapiliined roas,jointl ®fe whid¥am and
constitutes excess length of optical fibre available to accommbdate any
re-splicing opnotrydiing iengl glaxdn cdpttihealoptiilad sindusctor jfoms & which a
protrudi ng end part of the optical conductor fornms a part. As will be seen
on referring P&xti.gure 3, the cut- back ends of two optical cables C whose
optical fibres are to be optically interconnected protrude into a cassette

11 of rectangul ar sRf&iHr hegweemor aeberadng, thFigune Swefhe cut
preformed conponent 12 as_described wth reference to Fiqur J. S

det achabl y non%?FS‘d ends pf e opticel sablesC %d’ﬂ?&%ﬁe% te
renote fromthe optical cahles.,C and one protrudin ary 4 _qf each optical
conductor 2 oftth °p%é’f cﬂﬁﬂﬁ%&ﬁ’pdﬁgﬁ“’l" nesite lt%(}:oré#eodﬂ%@alafi bre F of

cassette 11 of rectangular shape through cable entries

N in one of its ends. A preformed component 12 as
described with reference to Figure 1 is detachably
mounted in the cassette 11 adjacent the end of the
cassette remote from the optical cables C and one
protruding part 4 of each optical conductor 2 of the
preformed component is spliced to an optical fibre F of
one of the optical cables and the other protruding part
of said optical conductor is spliced to an optical fibre
F of the other of the optical cables as generally
indicated at 14, each optical fibre splice being
provided with individual mechanical protection. The
mechanically protected optical fibre splices 14
associated with the protruding parts 4 of each optical
conductor 2 are each detachably mounted in the cassette.
The preformed component 12 and the mechanically
Y protected optical fibre splices 14 are so detachably
mounted in the cassette 11 that the distance between the
protected optical fibre splices and the preformed
component can be reduced to accommodate for any re-

splicing of any splice that may be reguired.



one of the optical cables and the other protruding part of said optical
conductor is spliced to an optical fibre F of the other of the optical
cables as generally indicated at 14, each optical fibre splice being

provi ded with individual mechanical prptection. The nechanical ly protected
optical fibre splices 14 associ ated with the protruding parts 4 of ea@#

optical conduct or Thersecanh pissfwmhadd \caasetes showheihBighre. 4 The
preformed conponent 12 and the nechanically protected optical fibre splices
14 are so detubstarbiaidyntieientiiddie tastdes tfindt tpreféiredi cshansettiet ween
the protected optical fibre splices and the preforned conponent can be
reduced to atesomidued oviitth referenceptéo cFiguos . 2rwith| the ekaephagnbe
required. The second preferred cassette shown in Figure 4 is :

subst ant i al Ishatddrhe wptical thibre rsplines cassociatedtwbthetbei bed with
reference to Figure 3 with the exception that the optical fibre splices
associ at ed \eEatruding Raxts by ohreach epticah oprduetoroddat bhe2 of the

preformed conponent 12 are prOV|ded wi th nechanical. protection_ 16 comon to
t he splices PrQé)Fé“‘fﬁ‘% e i 12 axe proeifed (eith maghaRicales or ned -

conponent 12 a Iacggf nDunted .0t cassette 11.50, that .the di stance
bet ween t he Bt % '?bfr% ‘-Skb?l%élsl%% th r@?BFﬁﬁg 80rrponent can

Cequi red. t°°%€fﬁ°a°%?%% def of atﬂ@%li%ﬁ%%‘f?%sééasé%ﬁ%e%ﬁéh? in

Figures 3 angd.g ’détﬁﬂéﬁ'ii‘%&ﬂééd :.x?ftﬁé‘cé‘aé’é’étfé" 1£00gUEhQE €h8f the -

pref ormed coriponent -
distance between the protected optical fibre splices and W

the preﬁprmed.component cantbe-reduced tO“accommodate
fdr-fe-splicing_bfganyfeplice that may-be*requited.ff-
~It will be appreciated that in eachrofﬁthe-f"
cassettes shown in Figure5e3~end 4, pretruding:patts 4
of each'thiea1.¢pnductbrt2[of the.preforﬁed compohent
- 12, and~a'plurality of:preteetedﬁeptical“fibre splices
14 or_16,'are'disposed;onezabove=or“below1and-spaced

from another.
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12, and a plurality of protected optical fibre spl

ces 14 or 16, are

~di sposed one above or bel ow and spaced_from anot her. 12. CLAIMS: 1.
A cassette for enclosing an opti cal coddection between optical fibres of

two or. nore optical cabl.es, the cassette containing
conpongnt cd§£$¥¥§ng a housing in which at |east on

c (1) a preforned
e optical conductor is

he honer na bt -an BgRebErERneBE kicibekhE Ak, SBERERTIAHBRREH [ IP [ rOT

t he housi ng an €

range [err| to [err],

each of the xgégtls%gﬁqiggggggisﬁgﬁﬂt_p)eoert‘%gCBroabkgahggt@egicEamagrgsi sting of

a length of a aispliceor jo
protruding | engtba9fePRLi G8hthiRiRgand an optical f
optical cables, and a splice or JoPnt bet ween the o
of optical fipyje aﬂd?ﬁéfBEHé&aboﬁthénﬁfcbﬂﬁrﬂhﬂﬁ?
splices or joints between provided with nmechanica

preformed conponenghi®Rl abeleabtCohefl bpticabl t6ndue
di sposed in the cassette that the protected optical
are spaced from t hdigpesedntHatooppositeaaddt partsh
and/or the protected optical fibre splices or joint
mount ed i n the cassendectbnt protrudes from the hous

to one another lying in the range

et ween one
| bre of one of the
ther protruding length
aPhbaglingallhe, the
protection; the
tojpoist 8obei ng so
fibre splices or joints
efptheopmregachnponent

s are so detachably
ing at an angle

0°to 90°, each

of the protruding parts of the or each optical

o conductor consisting of a length

and

of optical fibre,

(ii) a splice or joint between one protruding length of

optical fibre and an optical fibre of one of the

optical cables, and a splice or j

oint between the

other protruding length of optical fibre and an

optical fibre of the other optical cable, the

splices or joints between provided with mechanical

protection;

the preformed component and the optical fibre splices or

joints being so disposed in the cassette that the

protected optical fibre splices or joints are spaced

from the preformed component and that the preformed

component and/or the protected optical

fibre splices or

g joints are so detachably mounted in the cassette that

the distance between the protected optical fibre splices

or joints and the preformed component can be reduced.

AR



t he di stance between the protected optical fibre splices aor joints and the‘
pref ormed conponent can be reduced. 13. 2. A cassette as clained in
Claim 1, wherein opposite end parts o¥3¢he or each optical . conduct or
protrude fromthe houyruagn substantially the same diregtion. 3, * A
cassette af-cl ai PefFaspelite s Ghaimede} Fladm |nteheEeiRt EPRAFLLEf [t

l ength of the or each optical con uctor,di_posq&ﬂég t he "housi.ng_i s an.
optical 1iBPE RAFHF SHodhe (OF RAFP APLIGAL F9RdRCFar RESFERGE FEPR fo
[err] 4. A cassette as clainmed jn Claiml or 2..wherein an intermediate
portion oftPﬁe%H&%hﬂg<ﬁn¢§ﬂP§ﬁaé§&é¥%Xn'Qﬁns%%ﬁdﬁ%¥6? UP8posed in the
housi ng has optigally int.ercon t er ein_and, f ) N - Lhereof -at
‘oast one Reans forandre, W Einiied G e Ah B o TreBRER AT O T
conduct or gg@ ﬁ aid W Ji Se Rl QPLLCE ibig_t0 | eave
the opti ca?lng%n uc da(r%'feali)?rfgc %f;t%*%elf% ﬁggc}gs%?%t?gd%%ghl éhg?‘-ﬁgiof opti cal
fibre. 5 conflueddieldiGptadd dd™thd hddSing 4s e  Speical degppas for
causing an optical signal entering the optital conductor al ong one of said

pfOthdingwh&&ﬁthweébénﬂﬂéaﬁqﬁiéﬁfhﬂgléEiyihéfEhOEhécﬁéngendoeteb al ong

the other of said protruding |engths of optical fibre conprises a reflector

or refract@sodr, an integrated optical chip:+6.- - - A cassette as clainmed in
Claim5, wherein the integrated optical chip, or another integrated optical
4. A cassette as claimed in Claim 1 or 2, wherein an

intermediate ‘portion of_the'léngth-cf-éheior each .
6ptical conductor disposed in“the'hbusing-has?bptically et
intercénnected therein_and forming a_parﬁ thereof at
least one means'for causing an optic#l'signal entering
the optical conductor along one of said protruding

'~ lengths of opticélifibre-to-leave~the optical'COnductor
along the other of said protruding lengths of optical

 fibre. - |
5. A cassette as claimed“in-Claim'4,~Wherein'said
means for causinguan-optical'sign&l'enteriﬁg”the*optical
conductor along one of said protruding lengths of U
:optical fibre to leave the optical conductor along the
other of said protruding lengths of o
o?tical fibre comprises a refleCtdr.or.refractOr'ér“én
integrated optical chip. -

6. -  A cassette as claimed in Claim 5, wherein the
integrated optical chip, or another-intégratéd'oPtidal :
chip disposed within'the housing and constituting at
least. a part of the'or'an optical conductor of the

preformed component, is designed to efféct a fibre-optic

* [~ L M s *




chfp di sposed within the housing and constituting at |east a part of the or
an optical conductor of the preforned nponent, is designed to effect a

fibre-optic 14. function. 7. Ac ette as claimed in Caimb6,
wherein the Eh E%i%%?ic f.unction designed to be effected by said integrated
opti calchi p71I's any one of (i) a tree coupler constituting a cascaded

series of Y puncti qns. JClaisk 2 GHEY 9 | I atj s Myl Ng regi on
i nt er medi at ehdf ap %raaslslet%'eofa%t %’lﬁ pol ﬁ'tns dal(r;a a%rdl h'}rt{aﬁ%%ﬂno élo_ut put

poi nts, and @bk dptae!fRid oiflddidned to b SRS bpSsdidi Med in
any one of the precéding O ains, wherein the housing of thé preforned
conmponent i Siat ated Rpicafl RIMY ie d’,@slﬂneg iggg material in which the or
each optical conductor, and when present the or each integrated optical
chip or otheriyeana ftdleeC Ftpleraitoidtitalt ivig lcastisied e oY
optical conductor along one of said protruding | engths of optical fibre to
| eave the optical Gumdtdioms;al ong the other of said protruding | engths of
optical fibre, is or are at least partially encapsul ated. 9. A et hod of
ef fecting an(dgt)i-cal stammeoupdendnosaponationg & imixingfregiomnr nore
optical cables by neans of a cassette as claimed in any one of the

precedi ng cl ai ns, vmtermedinte efnw ipawraldty ofsginputhPaintsiand y one of

two protruding | engths _ - \ .
plurality of output points, and

(1ii) a wavelength selector.

% 8. A cassette eempenment as claimed in any one of the
preceding Claims, wherein the housing of the preformed
component is a moulded body of plastics insulating
material in which the or each optical conductor, and
when present the or each integrated optical chip or
other means for causing an optical signal entering the
or an optical conductor along one of said protruding
lengths of optical fibre to leave the optical conductor
along the other of said protruding lengths of optical
fibre, is or are at least partially encapsulated.
9. A method of effecting an optical connection
between optical fibres of two or more optical cables by
means of a cassette as claimed in any one of the
preceding claims, which method comprises:
(1)-° splicing or jointing one of two protruding lengths
Y of optical fibre of the or each optical conductor

of the preformed component to one of two optical

fibres to be optically connected and splicing or

jointing the other of said two protruding lengths
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of optical fibre of the or each optical conductor of the preforned "
conponent to one of two optical fibr to be optically connected and

splicing or jointing the other of Sgld'tmo protruding | engths of optical
fibre of said opid GHticUUEiKFe (OF LERLIQI HOFEiCAL S@bHGE¥RoRPELC Rhefl T DIES;
(i1) providingmechani cal protection for each optical fibre splice or Mbint;

and (iii) so di gWEnGf Eaid ctws ek Ledpofiptesnd t he protected. opti cal
fibre splices or joints in a cassette that the protected optical fibre
splices or(ijigi niproariciiyppmesciamiecdhepyotéotion fonpeaeht optdchfiat t he
pref ormed conponent and/or the protected optical fibre splices or joints
are so det achablfibmairdplkicen ehejotnkptarndt hat t he di st ance between the
protected optical fibre splices or joints and the preformed conponent can
be reducediidi). so Aimpamingsthe preformed) componenthandi khehe protrudi ng

| engths of —optical fibre of the or_each optical conductor of the preforned
conponent are sPA@FERd jeptieal cHHRER repliges oor hdodRESCAR Ribres to be
optically connected. 11. - A nethod as clained {n Caim9 or_10, wherein
two or nore optiGafsetls Lhaf ithe Rroterted apbipabyfikrenfPhifgShani cal

protection common to said splices or ioint hod as clainmed in
81-;‘“5&; HE

. .12, A met
Bny one of O ai fE QiR SRAGE LEFOR e P5eEPrRRt: SOPBARERE cal fi br e

splices and that the preformed component and/or the
protected optical fibre splices or joints are 'so |
detachablf-moﬁnted-in the;caésette that the : ‘;J
_ diStance-betwgen.thé protected: optical fibre o
splices or joints and the,prefdrmed component can
' beareduced.' |
10. A methodféﬁ.claimed in: Claim 9, wherein the
protruding lengths of thical.fibte{of the or.each -
opticél_conduqtor[ofythe prefbrmed éomponent are spliced
or jointed concurrently to the optical fibreé to be"
optically connected.
11. A method as claimed in. Claim 9 or 10, wherein two. :i:J
or more optical fibre splices or joints’ are provided
with méchanical.protection common to'sﬁid*splicesfor: o
joints. | |
12. A method As.cla;med'in;any'one of Claims 9 tb“ll;
: wheiein the plurality of protected optical fibre splices
or joints are dispogngsidefby4side;in’the éassette and
the protruding lehgthé-of optical fibre of the.or each
optical conducto::oﬁ!the p:eformed'qomponent over at
least parts immediately adjacent thefprctegtéd optical

splices or joints are arranged to extend in the same
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pwbjoints are di sposed side-by-side in the cassette and the protruding
.lengths of optical fibre of the or eagg opti cal conductor of" the preforned
conponent over at |east parts inmmedi ately adjacent the protected opti cal

splices or :%lﬂ—é‘ééi cpfl’ Qﬂgggahﬂg.ﬁgﬁnggkgﬁgi E8Bne ahBthdl ection and

substagtially para 0 one ano as clarmed in any one

of Clai'ms %40 12AC§PE§§%naghgﬁggﬁg&a%ﬁf5H§2§ﬁgzﬁgabgFgg%}gakpcqgles are

conponents of optl re ribbons. od o ecting 4n optica

connecti on yaeé¥EER OREI 6ptiLhbr £8hpbst BB Qaiavagteeahcéhbiaalaie
substantially as herei nbefore described wth reference to Figure 1 or

Figure 2 ofcémonénspefybptidadEiBfe £bbbondd optical connection between
optical fibres of two or nore optical cables effected by the nethod cl ai med

in any one b4.C aAnmefhdd &8. effectiAgcanseptécalbebanectlibp as
her ei nbefore described with reference to and as shown in the acconpanyi ng
drawi ngs. between optical fibres of two or more optical cables
substantially as hereinbefore described with reference
to Figure 1 or Figure 2 of the accompanying drawings.
15. An optical connection between optical fibres of
two or more optical cables effected by the method
o/ claimed in any one of Claims 9 to 13.
16. A cassette substantially as hereinbefore described

with reference to and as shown in the accompanying

drawings.
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