JO NTI NG UNDERWATER OPTI CAL FI BRE CABLES This invention rglates
jointing of optical fibre cables suitable for underwater ﬁée Eé”%ﬁﬁb_7
part- icularly to the jointing of- cabl es, such as those dis- closed in our
copendi ng UK Patent Applications Nos. 8509947 (Serial No. (Z157847) and
850%538 (Serial No. ( 2/57 848 ). which conprise a central tensile f"
resifs\t/ant nmenber which is covered with at | east one | ayer of plas- t¥cs
mat eri al , through-passages being present in the plastics material covering,
each through-passage housing 10 at | east one optical fibre with the
remai ni ng space therein be ing filled, or substantially filled, with a
-substantially inconpressible fluid, and a netallic.water barrler over said
pl astics material .covering, and wherein the cable is devoid of any

rei nforcenent against tensile and radial 15 conpressive |oadings radially
outwardly of the optical fibres thereof. In the above-nentioned
applications and in t hEODPXEIXAGt UNPBRWATEROOPTIICA Lt FIIBRE IQABLE®RS used in

t he expression 'substantially inconpressible fluid" is intended to include
Vi scous substances such as petroleum 20 jelly and.silicone grease, in
addition to liquids; and an exanple of a suitable liquid is silicone oi
Whenever such cabl es aF&isechuventiien Belbses &ferthrerpinsriqalief comebcat is

necessary to j @jrsUcHSPss Veusahhee!l eBgt h%d%'?-dfatt@'re%é’“ tdhd Ghdws phieh
have to be 25|+%£id with the cable | engths and which wi 11" be di sposed
|

under water, 3K e, €9 ntRe nﬁRi‘ﬁBlﬁﬁy%'aFﬁ‘P&ﬁéncé”&fh 23 dirsafdes-
| ayi ng expensi A osEuIsin hewe aéﬁeﬂﬁmygrEﬂuPbeﬁﬁmtSpbmidhﬂihdﬂ f®s. such g;

cables. Firstly,. nnect i pn qptic | Jfidyre |n.the 0, nt 3
skeul dbe sécuré 4{F%Qﬂleﬁﬁ% P g@ &gﬁ theggbtlcgl% ii 1 {

10|nt_shou!dluﬁ2msﬂsﬂbp@biedwhnchechaprgab sypegsradstensniasnzﬁusmaesses
can give rise %’n%nﬂ:térerm'?{éﬁn %b&m@ tise %ltg'i%'as@?hl 4 Y 16 Jé“ fé?res

to rupture or reak because o elr ragl e nature réqU|r nt
tics material, through passages being present in the

plastics material covering, each through-passage housing

10 at least one optical fibre with the remaining space therein be-
ing filled, or substantially filled, with a substantially
incompressible fluid; and a metallic .water barrier over
said plastics material covering, and wherein the cable is
devoid of any reinforcement against tensile and radial

15 compressive loédings radially outwardly of the optical
fibres thereof. 1In the above-mentioned applications and
in the present application, the term 'fluid' as used in
the expression 'substantially incompressible fluid' is
intended to include viscous substances such as petroleum

jelly and silicone grease, in addition to liquids; and

19
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an example of a suitable liquid is silicone oil.
Wheneveir such cables are required to be laid over

very long disténces it is necessary to joint successive
cable lengths end-to-end with joints which have to be

23 laid with the cable lengths and which will be disposed
under water, in service, thus making any maintenance of
a joint after laying expensive. Thus there are many
requirements for a joint for such cables. Firstly, the
connections between the optical fibres in the joint

30 should be secure and reliable. Second, the optical fibres



5 Is particularly inportant -when the joint is intended to be laid un
wat er. at ‘great depths, for exanple at depthE greater than 1, 000 meter@)
because of the high radial com pressive | any ng to which the joint wt+ be
subj ect’'ed at such depths due to hydrostati ¢ pressure. Third, the ten- 10
sile stfength of thetbendedntoshomldhaotoibet sybijgeded e omvhani¢ahsstress-

resi stam nenmbersegl Lhaceaklen shoulsdeRol e gi%s rifan édﬂaétégndi@%?% of

nmenbers and shoul d decrease _the flexibility of the joint as conpare

that of the cabl e§hg§sOoPE&sp1las1ga8d| Hre mapp FAMFe fde diihreshdip rupturgeor

reliably waterti gbteaR Bechaspr o¥erthed@THFQ IV eVdia®iuried t i s\ r HREAS

of the joint "and the _cables, Fifth th%rajl' gi nth Sh%'&' d pr.ovide reliable
¢al* 8

el ectrical contindPt§2PEEGEEATANy LOPEET & FOE NSt PP d 2 he
cabl es for provi dbaglpéddenntierophteireattr @rieatr eepaher,s f200 exXampXdicatopdd sthe

signals being tra ' d t he b L AddE L | | Vi I .
di nensi-ons of thegfg}’%%gsﬁgé dqbgag %%%ienrérh 'Itbc?c %%el ﬁfaitg]eel g‘y%]}g x%)?d]t?'ule com-
cabl e | engt hs whi pheasévpolpedingetebyhish dhjeedoiat mid Iprbes sub jentsd i atn

is to enable a 255,ch04Bbthe BRePEQYhIQF oMUt B e .A00MEird, the ten-
requi rements. In accordance with the invention there is provided a joint

joining two bPticatlei GtEergEReSfstheascanestignddmdher Jnddt Reteteeihe
eaclh conpri Se38 Celéhtﬁlal_teenlsi&b! Qel’se.%it%hﬁtn]fmem@%r o\ﬁhim i&atfl@ééa_rﬁfb:m'd Mot
at | east one . layer o astics terial, through-passages in re-
sent in the plastPg&s ﬁﬁ?e;f‘gf‘ gb\?%l’lo g,t?‘géc‘?hmte 86&-3'%’:53‘53‘:‘% ‘?‘%E‘g;)%‘?

| gast one.optical thebféewiblhltibhe oé- thei Gioigtspaceompareid widimgHad efl, or
subs't a.nt iall y fil Lﬁg’ c%&@saagug%ra%@,t Ia%' l slsrl%qggr %‘%%\Ir't%lhe tf}JeUI 3Ji @dshBOSuld a
metallic water barrier over said plastics nmaterial covering an erein
each cabl e i $5devbedreliahyyrwatertighgr somast tagareyente sainagary eali et

conpressi ve | oadi ggschadigtbynat pardlsy o2f thide jeRhitCand it ILOME 1 & d
joint conmprising a nmechanical tensile resistant connect- ion _connecting
bared end portionkhgf IPABLcERPHAA PERYidE reliable electrical continuity

between any electrical conductors incorporated in the
cables for providing power to optoelectronic repeaters

- 20 for the optical signals being transmitted by the cables.
Additionally, the overall dimensions of the joint should
be a minimum to facilitate 1laying of the cable lengths

which are joined thereby.

An object of the present invention is to enable a
25 joint to be provided which meets the above requirements.
&uf In accordance with the invention there is provided
a joint joining two optical fibre cables suitable for
underwater use, which cables each comprise a central ten-
sile resistant member which is covered with at least one
30 layer of plastics material, through-passages being pre-
sent in the plastics material covering, each through-
passage housing at least one optical fibre with the re-
maining space therein being filled, or substantially
filled, with a substantially incompressibie fluid, and
35 a metallic water barrier over said plastics material

covering and wherein each cable is devoid of any rein-



5 .resistant nmenbers of the cables end-to-end, a plastics covering
conprising one or nore |ayers of plastics mater- ial covering said ~°
mechani cal connection and the baréd ends of the plastics nateri.al coverings #
of th bl es, through- cavities being previded in the joint's plastic'
coveri 10 extending in the longitudinal direction of the joint a%{

|t er cOTnect | o4 SOREERL VEeh L gb9be REPRTEAAOT HIS 1A e SIS O Sings

fibres of the ca passages extendi ng Int
t hr ough-cavi ti etsatémlbseuwgt‘wnﬂbzteﬁ ther ephlmptlhftlhe"ersemqnatgfssmi n

sai d through- cayaiﬁ@sc&ﬁpmbﬁhggafmékﬁﬂmealsuéaga%' et Jeddeebomtiddt -

substantially inconpressib , a netallic water barrier ex-
tendi ng over, atRPitrRefettPeWpeficdsgPd PBFrhicprasti &bec SraYinag Heansidke and

connect ed, 5n &a@i@t&mghﬁemﬁer oftﬂhéheaBmésp@hHl-Ql&SeQxfd mef gl1ld<e e er
barriers of the 20 joint bein

cabl es Vol |nforcenent
agai nst tensil € %Nﬁr+%%|%.me5h5?%§s?98 PBaﬂPﬁﬁs F§8F§|F§aéﬁ¥vé§%ﬁixﬂﬁ $e
optical fibres tahnecteritgesaby. ménhendealtbahnehelbmvamﬂ(ﬂhannadnﬂtnﬁdsn

under - st ood, H%Pwﬁﬁ &f 155918§b89EQF95§ EP@E?QL pho%h el %Pﬁe ﬁ?éﬁﬁéﬁf

reqw renments a are given exa
described with ¢fe‘fla¢la¢|%eben£th‘atééﬂ9 ianyhagigdati' nsgspllanswﬂ ceveliipg e 1

is a side ﬁbEWVéﬁtéh&ﬁﬁ@tlﬁO%Hénﬂoﬁé@t991h9§|dEkQE%1B%|%QOQﬁﬂg”jgﬂdéﬂEhd
cabl es partially broken"30 . away t0 show a_ | ongi tudi nal section of the

joint; Figure 211?%&&«??%%%?5&%?5%@éé&tFBﬁoaghrﬁéstelgms sfolhhs Pl lgfe

1 taken al ong ttlﬁleeld,@eléél fibrastbattﬁeguamea gur €hd lt&r@ugmq;agﬁ/gdy
anot her joint jOInI t WO ogaiﬁgl re teleconnu at.i ons cabl
s ﬁ?ﬁg

partially - %&% e\ Vad s ofdr thaCRaP e LEiAE SO ?ﬂrﬂ
and Figure 4 isthemeamswemhetheosemaéningnsphcbhenjsadﬁ shoom ghy dagiutrie s3

taken along.thgline ¢M1ld, 10r substantially filled, with substantially
incompressible fluid, and a metallic water barrier ex-
tending over, and in contact with, said joint plastics
covering between and connected, in a Qatertight manner,
to the end portions of metallic water barriers of the
20 cables, said joint being devoid of any reinforcement
against tensile and radial compressive loadings radially
outwardly of the optical fibres connected thereby.
In order that the invention may be better under-
stood, two preferred embodiments thereof which meet the S
25 above requirements and which are given by way of example v
only, will now be described with reference to the accomp-
anying drawings in which:

Figure 1 is a side view of a joint joining two

optical fibre telecommunications cables partially broken
30 away to show a longitudinal section of the joint;

Figure 2 is a transverse cross-section of the joint
shown in Figure 1 taken along the line II - II in that
figure;

~Figure 3 is a side view of another joint joining

35 two optical fibre telecommunications cables partially



5 that figure. In general, both of the illustrated joints join optical
fibre tel ecommuni cations cables which conprise a central tensile resist @@
Jrenber which is covered with at | east one layer of plastics material, i’
t hr ough- passages 10 bei ng present in the pl astics material covering,each
t hr oughspassage housing at | east one optical fibre with the remai ning space
t her ei'msbei ng fi birekenorawsiybstoarsthiond lay Mangidoidimahh sestiboi asf | thé yjoint ;

i nconpressible flyid, and a metallic water barrier over said plastics
material. 15 covering and wherein each cable is:devoid of any rein-
forcenent agai nst tensiFéew@® dadisal2 COARNTISR TR/ TREC Y ben a9 f ythe
outwardly of the jQRktC&hdwnbres Flikere0f3 takdr Widie L dl Zhe tHELETY Si $hOwWN
a joint 1 which {Xﬁ: ns two such cables 2 and 3 (end portions-of which only
20 are shown) W3 TH&E®a construction as disclosed in our

above-nenti oned UK Pat elin Aemleiradt,i dotko.o 830471 1ust e dejsiets f o t he

| ongi tudi nal sectjion of I . Lhese cabl es each rise. a central
tensile resist antoPQrfelr?t?elr %?%r%hi%gﬁeﬁrog?nélrngitﬁa%]to&sescaf%ofgﬁ owrsnrﬁ% %o%%%\%ta 25
antitorsionally sengmddd temslidie wietst stpade membtereavh itdle i3 reondsredier o
being filled Wi tBed 19423t 3l Alaber RGO UGN A AL, HSLAS- fassages

petroleumjelly or a silicone gfease. The plastics material covering

nenber 5 coAfri sb§ingo Prapend 1ngikhel £l mate i lersanening « iRagp

t hr ough- passages th# olulghS pa@\&aige b odfsa ngefathad dut tdie o gdic £RCH W e WH €K
forns a | oose ja?glet for .at, | east on%&%p- tical, fi bfrb’glr 10, and i s .enbedded |n
the outer pl-asti ¢3¢ 4FMa1@ing, SPALE A9%" % R Tedy Syt BIRLLY
owef the coveri nd iild edgsiwdhat ad siib saachtd adl1astimon s itdl é SFf Yuriod, 3nd

vi ded over the wat ?lretgarlriiceﬁw'ateg rﬂ)earr'r‘li elirer Oraiea(?prﬁ%lgs% i -s _mast,érf)a];]
anti-ship-worm protection may bé provided over 1Taye e VarT oy
conponents &6 t heoysblieg 2ndh#h@raria sEachppad Uracls atevaswich ehdargorteéion-t o

be joined in a gorcement against tensile and radial compressive loadings

radially outwardly of the optical fibres thereof.
In Figures .1 and 2, there is shown a joint 1 which
joins two such cables 2 and 3 (end portions of which only
2b are shown) which have a construction as disclosed in our
above-mentioned UK ?atent Application No. 85096G47. As
. can be seen from the 1ongitudina1 section of cable 2,
these cables each comprise a central tensile resistant
member 5, which preferably takes the form of a compact
25 antitorsionally stranded member with spaces between the
strands thereof being filled with a substantially incom-
pressible fluid, such as a petroleum jelly or a silicone
grease. The plastics material covering of the member 35
comprises two layers 7 and 14 of plastics material and the
30 through-passages in this covering are defined by tubes 11.
| each of which forms a loose jacket for at least one op-
tical fibre 10 and is embedded in the outer plastics lay-
er 14. The metallic water barrier fof the cable over the
covering is designated 15 and a plastics layer 19 is pro-

35 vided over the water barrier. Other layers, for example



5 staggered manner as illustrated in the |ongitudinal sect- ion in the
case of cable 2. The joint 1 joining the cables 2 and 3 conprises a
mechaf€nl tensile resistant connection connecting the bared end portions
~of thetdken- sile resistant menbers 5 of sthe cables end-to-end. As 10 -~
il lustrated this mechani cal connection conprises a netallic clanp 4, but it
- may take ot her fofn8nkidshdp-weamplpeoteytilost awy Nt Gei dedas Eer el Y&} d
between the nmenbeys 5. The illustrated netallic clanp 4 is disposed about
the bared end portions of the menbers and cl enched 15 = thereonto whereby
radial |y i nwardly extendPfgVpFrdprust conponesits Iaf dhmraintege? i and e esses

forned thereby istibppBENBALE 5t ABKh SRACHHrYIGH Uy B A 400
occupi ed by fhe nbers Jare filled \imflﬁh t%g) same substanﬂa y Jl’lpné

conpr essi bl € f I UPE*RRPERT B2RBEY £5r ATPStIG et Whdhes Lareipidinaeh séet-
strands of the nkobeis BheTkaseonbifgeabllieonz .andhd MEFISIONS id e AP 4

are such that as SLS egsi | eadi_ngs _which .ma e placed on the
joint during cab‘l:geg}é% %958? gi 8E?'RS}SSso%ef“gtcih8ﬁé-9437%'ﬁse’r%r%?sWea%ff anp
4 al so provi des eopsectienj aphnectangr tbeal berede enidopdiativeen dthethenbsais 5

of the cables 2 §£ﬂe3,r&@ksbaHEHHSﬁﬁeﬁsngnyfQhee Al difldil&,pr have
a

wound t herearound,.  one or nore electric- 'y conduct’ive el enents such as

copper wired A 3l}estraped shis mephasirad semmeictdos qumprisier 80 covers

pp _ . )

the clanmp 4 and riéabbiedceaflipPR(t baBsief mhhe tiakRelotMedStidrnd AR £o:Pf

each cable 2 anq33 t he Ia%er n§¥ e agglLed by nng%%%ﬁg in situ, by .

extrusion, or by YW Rg EhptesEraf| SOPPELSE: & hAF weld jhsititeen the U

Sui tabl e plas- tweysbemsefi al Thentlidstpatygdr apyhdndc RAlayy By i< iyddie B85

and nylon. The .6$Fe@ﬁ POLELENSL 8T oL PE; LRYer £8 are - 6 - tapered

_externally and the aredeend'poré?ong o?l?ﬁé ?EbggelfeWﬁffﬁ G@Aléiﬁqﬁ?ed

through-pa§éhge§hﬁPQ¢m¢@a%mesebbrP@ﬁéabbyiéawafﬂbyesx&epdtﬂgipwwamdﬂﬁﬁﬁs

tapered end portg d©ONshe E&LimSOBREEEL0Dn PELVEERS! @%rﬁ@rdl'%%lerfelbt}r %% e S
members 5. Any. spaces inwardly of clamp 4 not occupied by
the members 5 are filled with the same substantially in-
compressible fluid which is used for filling the spaces

20 between the strands of the members 5. - '

The configuration. and dimensions of the clamp 4
are such that as to resist tensile loadings which may be
placed on the joint during cable laying or picking-up
operations. Furthermore, the clamp 4 also provides a .

25 reliable electrical connection between the members § of S
the cables 2 and 3,'which members 5 may, for example,
include, or have wound therearound, one or more electric-
ally conductive elements such as copper wires.

A first layer 8 of a plastics covering of the joint

30 covers the clamp 4 and the bared end portions of the inner

plastics layer 7 of each cable 2 and 3, the layer may be

appliedtnrmoulding igsitu;by extrusiqn,'of by winding
tapes of plastics material about the joint. Suitable plas-

tics materials include polypropylene, polyvinyl chloride

35 and nylon. The axial end porfions of the layer § are



5 made on the external surface of the | ayer 8 between the ta- pered end .

portions thereof,

and the connection 9 shown com prises two optical fi,

J0 joi ned by fusion at [err] and disposed within a sleeve 12, which may
‘metal lic or pl astics and which circunscribes the fused joint 10'. 10 The

connected fi bres

are |l oosely housed in thedsteeve with an excess | engt h

such t¥wat they may take up an undul atory path therein, as illustrated. The
remai ning space within the: sl eeve cont subst anti al | .i nconpressi bl e
T g o hace et R erTar iy nd| fRemSredsena nst1aRe PR ERR W b n
the sl eeve supportubése 1weHich tdeef od talgal ﬂst-oﬂgﬁi-phssagpseﬂsthe ktabdeBofor
Preferably, the K nalnln C |1 t h f|UId

this space is not%co %e?sfageqﬁezsd é\/)vl h % Jal dgg?%% sFée\{"/gdl sel \poﬁgis
to be able to w tlthanoEacﬁe mmm@smw@ b@fawﬂg Phe opbigadr Edbeesetlens
than if the s{ L ELLg UL S Syt | édﬁﬂacéfhw R ?sy@w GYEHel¥ the ta-

I ncreasing the
| ayer 8 and each
25 portion of

thic ness of the sl eeve. sl eeve 12 rests on the
nenebrenhpostaeps thessmiactod theacerBpetirpd IO M-

P ides lhwo Optilkhistinied, 16 ﬁmj M tHuioPfad hieo ¢ s 11

extend into the end portions of the sleeve_ 1 Wien the sl eeve hikforned of

plastics, the pl d5t§RRSGh et tin L%e%llﬁ%"%d%mtﬁﬁéﬁﬁs?‘?yhgﬁt me

SbPE so

t hat the sleeveeyuhéxhcsrhudIWHEbhxﬂukﬁnﬁgfwlshsuekeoﬂheeahgoiube1end

portions.
over the plas |c
Thr ough-cavi ties

disposed adj acent, fe m%t@i,l,v A@rﬁxu%atg@stmyr;@ﬁsmin

defi ned by sleeves 12 an

| aye e.doint s, plas i C GOV ang g ed
aj% n%f?ﬁ?énf%%frm)??FS|§% i % ru5|8h B18¥LE%Usen
anﬂexnhsg;lengﬁha$unhu¢mnﬁrmmeﬂlmezttaheoﬁpthe jiodndatory

%hspgexeallﬁlare
- the end portions of ubes

are di sposed on tqh?r%&ﬁ%ﬂqchﬁﬁ%&“%Lﬁf%NQﬁ nthal 1&yé¥°8mpr7ﬁélbﬂﬁsf48§d
mat - erial of thesldavels la Mx&;p@mﬁogémy%xeexeglizcaﬂs Epbasend pretions

and as will Ibse apfofuec al eCL:IrE Otrné hseleeve supports the walls thereof against

20

radial compressive loading. Preferably, the remaining
space is completely filled with this fluid. If this

space is not completely filled with the fluid, the sleeve
itself has to be able to withstand the compressive loading

to a greater extent than if the sleeve were completely

"filled. This may be achieved by increasing the wall thick-

25

30

.35

ness of the sleeve.

The sleeve 12 rests on the layer 8 and each end of
the sleeve is connected to. a respective bared end
portion of a tube 11. .

As illustrated, the end portions of the tubes 11
extend into the end portions of the sleeve 12. When the
sleeve is formed of plastics, the plastics material used
is advantageously heat shrinkable so that the sleeve end
portions can be heat shrunk onto the tube énd portions.

A second layer 13 of the joint's plastics coveringis
provided over the plas_tics layer 8 by mouldi'ng Lr_l__s_l_‘l_‘.&, or by
extrusion. Through-cavities extending in the longitudinal
direction of the joint disposed adjacent the radially inner-

most.surfacetyfthe-layer 13 are defined by sleeves 12 and



5 going the through-cavities in the joint's plastics cover- ing
i nt er connect respective through-passages of the cables defined by the tubes

11, t optical fibres of the cables extending into the through-cavities .
and g connected therein with the-rénaining space in the through- 10
caviti

.being filled, or substantially filled, with a substantially :
incorrpressi ble fluid. The layer 13 covers - the ends of the Iayers 14“51‘
the two cabl es 2thedeid apdrailbesesft sheheubed Sur fub@em Areandh o@édtm the

| ayers 14 and th I ars 15 res tlvel

outer dianeter 'fe ‘?ﬁﬂﬁg 01@%§ TL'ggg\t,J\%stant i gﬁ"ﬁ a é’(fual8r p’ﬁ"ﬁ’ % 1‘Eﬁ‘ a‘?ﬁe’%er
of the cabl es’ mmllerMerbn¢r| ¢3s adbeged ttve thadisdldepyexutied nsd tube
surface of the |laygrpbseidndi 484! aGORE G pW ta?;g?-e@ta%gg Cfr‘q YHdGE L8 O

exanpl e of al um ni um which extends over the | astics
cover i ngbet ween &%Er@nthdotRT onghoFavAE ieabiias thgatiod nddisy |péra§t1i3:s ocahech

it i s connected 1 almaéxeéonﬁéebtragaeehvte%h%& L%a@éa\@sd'm t 1S
i ndi cated at. 17. ‘xeé metal lic water barrler for

the joint which ‘b"’f €H8f F?@swétler the op&icad fibfiepphythee
cabl es' water braahsles' seﬁﬁendfnlgt hetaothe th@o&@h@l’claﬁg.tl@sprﬁd dﬁuﬁg

reliable electri C cables'. water bar.ri |ch
be used as an elé: r| ca (?c%}lﬁ%ﬁ%? gir] %Bow 3?5&“58\%?*"'?83061"0%1 Rt rpg
repeaters fid trfea‘omi%%lb%ugmafslbedmgorr apbsitansd a3Qy fliyl tehls wtﬂhaa The

wal | th|Ckness(guﬂéﬁ%ﬁ¥@giiﬁglﬂéoﬂﬁyegg15@@ ?ﬁﬂh@u”]*%|UQa %¥Mf§H£ I rs -

enable the covering 16 to be fitted the joint since overing
functions only dh& sederohahe e%a&ﬁﬁs M §§n§h6a§é¥9 C&§1&r$ &l eamd |3ce€4n<135

connection and i&dhetes etqaum@l ¢0d pserEdeeany rsaghi BirCaft the TRGRAY Gy
resi stance to eith re tens essi,ve | oadi ngs on the

joint. Typicallyt%he ehl% % or?e?ﬁgﬁé%v‘éﬂsﬁﬁ F’§r5ﬁe§§m§5 respectively.
t ent hsof m 1115 netThes a;unhrt Hsanét eknefsthentaperof 3subskabisitanity aliNat @dqien

no matter 5 a%6M¥ﬂé{gﬂgJPt&¥%$é%Q¥ £§ %RebgaLﬁgg“ metallic water

barriers 15 and the radially outermost surface of the
layer is in direct contact.with a metallic covering 16,
for example of aluminium, which extends over the joint's

20 plastics covering between the end portions of the cables'
water barriers 15 to which it ‘is connected in a water-
tight mannér, fof'example by welding, as indicated at 17.
The covering 16 thus forms a metallic water barrier for
the join£ which provides continuity of the water barrier g:,

25 formed by the cables' water barriers 15. Furthermore,
the covering 16 provides a reliable electrical connection
between thé cables' water barriers which may be used as
an electrical conductor for providing power to optoelect-
ronic repeaters for the optical signals being transmitted

30 by the cables. _ _

The wall thickness of the covering 16 may be the
minimum value required to enable the covering i6 to be
fitted in the joint since the_covering functions only
as a water barrier and, in some cases, as an electrical

35 connection and is not required to provide any significant



A plasticcs layer 18 is provided over the netallic covering 16. This |ayer
18 extends between and adheres to the ends of the plastics layers 19 oy
the cables'-water barriers 15 and, as illustrated, the outer dianeter g , ’
of the 1ayer 18 is preferably the sane, substantialy the sane, as t
outer dianeter of the Iayers 19 Furt her ayers for exanple of

anti - shPp- wor m pr e er er A8 if,correspqnding |ay
ers are provided g‘tﬁ%t aéﬁc%a 13 acei'réjeql!g 31¥eJ tensilq ohet ?gf‘ﬂ’}%hﬁﬁﬁ‘
in Figures 1 and ?f‘etsl‘-ﬁé"l%yl@ragftﬁs tdre fhos niomtp-l astymically i tlye N8l ibRness

omtted in whichogashel 63 veliatesi ol %M ddmd Sodndiid 821 PIndbReC! ane, fa20d

thelayer 13 vaI Qrmthe plastics covering of the joint
| ayer 13 coveri ng *3AGka&Rs infRaies if Zybsﬁﬁwwhrﬁﬁﬁw ¥ eplo epdttef

the layers 7 gnd a4 okhabe deptexhe avink BGSMeddisw, as before, the
sl eeves 12 and end portiqgns .of tt he t.ubes 1]83form n )(ﬁpe through cavities
in the joint. In Figures 3PIRFt4Cs Ha%en & HRWPLPYiAs rrnthe metallic

particul arly sui tablver'f.mtg j1di.ni rltjlmt]la;edr fll&)reecﬁéa'idaacdfﬁnkeéh Cﬁ'&.ﬂ 0#8h&RLL €s

whi ch have a cons .0 isclas Qur bove tion

Appl i cation No. 850 %h g, %é'l%%g)tg%'h%a slqﬁ 1aa>?'|cﬁ al @ %erel%ké?t‘é?bl?ﬁl s
joint may al so bewased perrigng Af @rver aﬁabﬂds-lsia@ted the diger od HameOer
shoun in Fi gybes 3ragded 1a el Iltsstlrsatpre%am@ UL shold! Wi L5 £F) 2

and 24 (end portions of which only are shown) “which have a construction &%

di scl osed in our UBREPSABAL Aﬁpltlh@atc’i“&ﬁ’l\ldh%%ﬂ@f M‘%a]na}fﬁf‘%e]e% fromthe

| angj t udi. nal section of eabltaeze,la?y@rs ”'fQﬁ'eeG@tﬂ'hﬁfe Qafcmmmﬂﬁﬁ-@oﬁ@n”al
temsil e resistant

% n nber ‘W‘# ch ha Si méé construction to
that of menber 5 BESEFFEAQ aSS\?epré’Hd YT iéW(?é'dc} d’1fn © TP IRRR B8 blay -
a layer 26 of pl asrscsr‘mapepwa,lded ‘Bime tiuet @rabawsf'aday@‘rst heo | ayer 26 is

S?LLCSQES' mglgghp(rjg_v' ded# tRe® joiePlsold Wh ¥ildLd lh Y P ayer
of the joint's plastic covering may be omitted, in which
case the sleeves 12 will rest directly on the clamp 4 and
the layer 13 will form the plastics covering of the
joint by itself, the layer 13 covering and adhering to the
20 clamp 4 and the bared ends of the layers, 7 and 14 of the
cables 2 and 3, and embedding,as before, the sleeves 12
and énd portions of the tubes 11 forming the through-
cavities in the joint.
In Figures 3 and 4, there is shown a joint which is
N 25 particularly suitable for joining optical fibre telecommu-
nications cables which have a construction as disclosed in
our above-mentioned UK Application No. 8509948, although,
as will be explained herelnafter, this 301nt may also be
used for joining other cables.

- 30 The joint 20 shown in Figures 3 and 4 is illustrat-
ed in Figure 3 joining two cables 23 and 24 (end portions
of which only are shown) whiph have a construction as
disclosed in our UK Patent Application No. 8509948.

As can be seen from the longitudinal section of cable 23,

35 these cables each comprise a central tensile resistant



-fine.through-passages in the layer 26. Each through- passage houses at

| east one unj acketed optical fibre 29 with the renaining spaces therein -’
being filled with a substantially inconpressible fluid, such as a 'petrol eum®
10 jelly ot a.silicone grease. The grooves 28 are closed by a layer 32

di spo over and in contact with thé I“ayer 26 and this layer in theJ
iIIusﬁion conprises a netallic water barrier. A plastics layer 35'i's

provickd over thgugles,batien haxer ndnd Akl S LT orample o

15 anti-shi p-worm Jover 4 I ous
conponent s of tmm'eabl 5sdescamae24ae§z|oerest @qﬂoe\dub:icmsatenéaaﬁﬂ@d\dnppran@n to

be joined in a sbgpeqohgd HRIAGerasd LripIAatd it d onol tHll Nl ey,

section in the case of cable 237 The joint 20 joining the cables
and 24 conpri sesurtacenof heheadaver 20e isoicad indrdsale ansh Prayided awith

mechani cal §ensil gplapsistanbfCcheNgehlay eXbReGLINRY dritvh vy exB e\mllmr&égns
of the tensile éem st ant nbers 22 of, thg‘tec bl es. _.This connecti on nay be
formed by a har %‘h‘édt%?‘d pRPSREEFS gy & ayeTt $dred BRF roughrallic

clanp 21 which pSSsdgethcakeEOath&eelsarrpné @in jja@ideit eld o%&ivuath Eibrp F9 any
spaces i nwar dl Yoy o thﬁgprg& nﬁ ngggﬁ&ggtl%rteq% tbensg %1leISI(?t an,%"|h rrgnbers
Sstanfti a i used -

are filled with"the $ane su y |ncorrpreSS|
for filling thesglpatestbelMennchep;!:‘tes&nbéeofflmhd,SGWQéTmsa et solbéums a

petrol eum#@"y;,gne éuacgm%ﬁasgreésfe' r Srhe¥elocie L2 @ 5}1@%1 Sed

covering of the joint covers cla 1, and the surtaces 26 the bared .
ends of the cabP¥s® pr¥erid3 fia§ep§e26°m§ ianidy diy et agte “Iléshart% layeniy

direct contact mtkrndaﬂﬂladhss:es tia, t82 i11hetHadPn2 koMt e SWrdSCLF1ic
26', onto which it radi al | y out ernpst surface of

. Th
Foyer 25 whi ch YALEY THABFLEEr aRAPIBStACRAYATedS T RIS GHRE YFor e as
t he outer di arraxveteﬂfbiheleﬁbllaserl 3ger add, oithiepr Qayeirdgd fldrt fexHmMEVeSo 27

(which extend | n,tpe LRRGLL 8RBl oRectdohSChag" v prli dddd o I AR Rl J ghed
The various components of the cables 23 and 24 are
stripped back at each end portion to be joined in a stagg-
ered manner as illustrated in the longitudinal section in
the case of cable 23. The joint 20 joining the cables
20 23 and_24-comprises, as in the case of the joint 1 des-
cribed above, a mechanical tensile resistant connection
connecting the bared end portidns of the tensile resistant
members 22 of the cables. This connection may be formed .
by a hardened weld, but as illustrated is formed by a !
25 metallic clamp 21 which is identical to the clamp 4 of
joint 1. As with clamp 4, any spaces inwardly of clamp 21
not occupied by the tensile resistant members are filled
with the same substantially incompressible fluid which is
used for filling the spaces between the strands of the
30 members 22, such as a petroleum jelly or a silicone grease.
A first layer 25 of a plastics covering of the |
joint covers clamp 21.and the surfaces 26' of the bared
ends of the cables' plastics layers 26. As illustrated
ﬁhe layer 25 is in direct contact with, and adheres to,

35 the clamp 21 and the surfaces 26', onto which it is



connect Tespective grooves 28 in the plastics |ayers 26 of the cables

and 24. The grooves 27 define through- cavities in the joint's plasti
covering layer 25 and the optical fibres 29 of the cables in the grooves 28
ex- 10 tend into and are connected therein py fusion, as shown at 30. The
connect.ed fibres are | oosel y housed in thelYrooves 27 with an excess | engt h
such th}t‘ they may take up an undulatory path therein, as illustrated, and
the remaini ng sp&auldedi n B tragioolly Zé’utsrrhostedumfaheaoﬁlayer 25 which

substanti al | y i nomessiddfedl Wdk, saehs @Q@I»WL&U%#GLLX Qhn@ 8LLnERRE

grease. A second Iay r 31 of the | ol nt ' s astics covering is” provi
the outer surfacSHfthegyter ddﬁﬁ“ec‘??)%e% tﬂéeg?ﬁblfég 2173Y¢h|§6Layerp8§> -may

be. appl i ed by rrmﬂ:dieng wikh grogidsl, Zprwtbi/clexéitléh@nlnOﬁh@yw\hgﬁlg{l}rﬂ gggeg

of plastics. nater a hout t Iayer 25. The radi ut er nos
the plasti cer:ﬂaayéi a{hmé’ i %t%‘fl%lﬁ |%r?)r%f %‘B withapndoipserout er
di ameter of the canest rreiszidqmmtgrodows|1385162th85p1a§ﬂdc$81b9e9%r%t
contact with a I 3 capering 33 ex s.over

"o R o e R, R B HE NS FRe <fiEpuen-

adheres to the layer 31 e- tvveen
barriers 32 to \/\madﬁ-tilteﬁ drodireciadt s plmsteics gtovemimer lajer 2gasgple by

wel di ng, as indi eMeetbpti Y -£ibhiedBiqlds R0 cat‘}P §ri£‘9tl'?’§ %5%; ?8 ex-

covering 16 of joint forms a water barrier for t oi nt
forma relidf e &&& ANk avhd& |‘%ﬂf“}ﬁ‘{%rﬂt?@e@a Jésfuwa@er «barrl ers

when required. Asploaat iats :doayer'rh%fl dond¥ e dlegi pves e I‘@éé‘éi&chél??ed in

cqvering 33 and t ends bet a adheres to the ends astic
I%ﬁrs 35 over t%)é I é)s'e lgzg‘r AL s s AR etuch aﬂﬁ%r%h@f nae

layer 34 and the tiakgenyp 3& ameiqdram‘omsabiqtrt Mehessetin , (d's Sibbisttaeddy Lhe
;S?ngor'ra\zs\pl)moagl ;g%lwayg%gna;rrnéng t;\;‘%zfed%éﬁ!q]he ca‘%f roovv:’iese Overf 5118‘ evi;lgé a
15§ substantially incompressible fluid, such as petroleum
jelly or a silicone grease.

A second'léyer 31 of the joint's plastics covering
is provided over the outer surface of layer 25 and closes
the grooves 27. This layer 31 may be .applied by moulding

20 in situ, or by extrusion, or by winding tapes of plastics
material about the layer 25. | |

The radially outermost surface of thé plastics
layer 31 has a diameter which is preferably equal to the
outer diameter of the cables' metallic water barriers 32,

25 and is in direct contact with a metallic coveriné 33. The
covering 33 extends over and adheres to the layer 31 be-
tween the end portions of the cables' water barriers 32
to which it is connected in a watertight manner, for
example by welding, as indicated at 33'. ' The metallic

30 covering 33, like the covering 16 of joint 1 forms a
water barrier for the joint and may also form a reliable
electrical connection between the cables' water barriers
when required. _ |

A plastics layer 34 is provided over the metallic

35 covering 33 and extends between and adheres to the ends



In the joint shown in Figures 3 and 4, the second plastics |ayer 31,_r?ay be

omtted, in which case the layer 25 will be formed such that its radially
outernost 10 surface is in direct contact with the nmetallic covering 33
which forns the joint's water barrier. In this case the covering 33 closes

t he @oves 27 rather than the layer 31lwhirch in the illustrated eang} ment
i s interposed between the |ayer 25 and the netallic covering 33. 15

The joint shown in Figures 3 and 4 may al so be used for connecting cables
in which the oftf dde fRlrsliqrbayess éés@&erntf‘ﬁr Ga8ReFds ¥aFer RAnTRr By

tubes which forgp) oomee j deket sdi anetbesf bler eﬁeaudywcmaraexcf idHeeh 3¢ dobs
substantially I:Q%O I’eSSI Ief I'n thi-s case. sl eeye |dent|cal to

the sleeves 12 7 iRre %?%b#%chgdsf“ﬂet’ h8rgrsb‘B\§§§"%'fat13‘y0|tr}ﬁ|r&ﬂ? be the
fused connecti ons vsikmfthdne,]@:pmtcal. fubther alaglerlsembre(b‘ees:rwxadmdwm@aed

at their ends to re r chefine
t he throug;}dpaslgggetgp%f jf% %?gggggﬁggeaigﬁsbar Fed %por onrs}: ar e
| ocated in the calilgsenteyersi dhs of the grooves 27 and define, with the

sl eeves to which they Pr'ietl?&“ﬁ@fﬁ@dshbhﬁwﬂhFE%\&E«E'SE%. 'a'?ldt *le l e Tséond
inter- connecting the through- gassages of the cabl es. hr ou h cavities
e

contai n subst aR¥aFtics nkNPF edli BRE PFuPﬂlﬁﬁed’V\,ﬁPcthllclhl §a~°(?r t

substantial ly fidyer 3flevSPRCES £HPREd BLth ahaet 1@%%@&@1% tdla;&qmw@t ed
optical fibres. In_ this, constructlon of ' th |g t he g aitlcs | ayer 31,
when moul d&d orSHEEFRIctS tRAndhESEhr ABATACENWALEy thSaPelal it & Einge

provi ded with raglivdigh i fuetsl| glhexﬁemﬂbng waber\/\,bla@hﬁS'. axt etrhisi rdasd he'
grooves 27. These r|b t fill e ces: n the
B R i gy L L

sl eeves and tube enc confhect 0 Fooves 279 n this
case, each rib Ymeen 31adﬂtai¢ly but bhediyloptnangdr esbodiment dscdmterposed

figuration confyyueydyh tond Nplyof §UCaHB!LRE HUELITTR BoveliGpeyLd by the
sl eeve and tube end portions 1n thée groove. Thus as in s€ of the
| ayer 13 |ﬁj oint 1, The joint shown in Figures 3 and 4 may also be used

for connecting cables in which the optical fibres are dis-
posed in through—passages defined by tubes which form
loose jackets for the fibres and which are filled with
substantially incompressible fluid. In this case sleeves,
20 identical to the sleeves 12 of joint 1 are located in the
grooves 27 to circumscribe'the fused connections 30
of the optical fibres, and the sieeves are connected at
their ends to respective bared end portions of the tubes
which define the through-passages of the zables. These
25 bared end portions are located in the axial end portions
- of the grooves 27 and define, with the sleeves to which
they are éonnected,.through4cavities in the layer 25 inter-
connecting the through-passages of the cables. The
through—cévities contain substantially incompressible fluid
30 which filis, or substahtially fills, the spaces there-
within not occupied by the connected optical fibres. In

‘this construction of the'joint, the plastics layer 31, when-

moulded or extruded, can be formed with a cylindrical inner
surface provided with radially inwardly extending ribs which

35 extend into the grooves 27. These ribs may completely



“the material of | ayer 31 extends al nost conpletely about the sleeves .-and
connected tube end portions. Fromthe foregoing it will be appreciat hat
Lhe 10 joint 20 can be nodified as discussed for use in joining t _
‘cables 2 and 3 as shown-in Fi gure 1. z al so to be understood that the
joint 44 shown in Figures 1 and 2 can be ud&dto join cables such as the
cabl esw3 and 24 illustrated in Figure 3 in which the 15 optical fibres

are unj acketed. ¢ uarbasﬁéé@sttt@w&ea%aees@ge%gr958| RLBY exkend ion

_the grooves 28 of the srtipped back |ayers and PoE AL
insert ed into | IRABRCERd t tRREt QN2 RE Eb?r6§ﬁeﬁast37t- heIBanéSenéSporma@rhs

of tubes 11, and gieSead Ubesadi£1iyt GhERARELY 39en1h§dr9¥e§Eeﬁ\i%§ 32 conlhe

sl eeves 12 are disposed on the uter surface of tics layer 8,
directly on the c‘is‘%fb‘"?l T L RRP ‘f’%ﬁﬂ%t??eteﬁﬁsf’g gf‘?oﬂaBF“éo?HFffC&és

cribed, and cpvergeedyntpddshy csh¢ aybeeldd sndhtubat ehbepsresvas andthebe
I engt hs connect ed, theret gpfQrmt 0 the.j ol nt
%({]ve' 3 {}?sur A% g?a§§ }%yg%o?h 5t PRént 1,

adj acent the radi y 1 nner- ace of
il lustrated jointthe amltcvmahlce%rltmwnestoﬂstmdsu ehmoshepempldéséyl bbout

can be made readidye Atk &ydB! dna StoietbE] ShBES eRUPHRYSLAsO! 2Ny

rei nforcement 30 agai nst tensile and radial conpressive | oadi ngs radially
outwardl y -of the opticalFiemridie ciprreseteet hkreb)l BacAPPEPRiaEeEnthat| she

unnecessary ig thfoift MG SAMGse th@dTBLdanhsalii senB886li orbak¥een bening
central tensiler mstﬁ agb $n§f t he cabl es *_,s resistant to all ten- 35
sile |oading on t as pehewn, oy ?'ﬂiﬁ?l? - 13 - no
spaces within the j0| Nt Twhiih also fteebé romiensesodl that vhechownt! d shbew

radial collapse ofn el oot WIED 4 Neal A4 olabs BUDLSELCLab eV LLERI AL €n

pressure. The i 11Ut S have®d AT nitRuim ove nmensi on, W th
the outer di anet evatofes &3 JcUld]tZttoxkblsstm)held ngnt Bighne 3f inhehiahl shet hey

) orn. 1§ optical fibres are unjacketed. In such a case the unjack-
eted fibres which extend from the grooves 28 of the
srtipped back layers 26 of the cables 23 and 24 are insert-
ed into lengths of tubes, which correspond to the bared

end portions of tuSes 11, and these tubes are interconnec-
20 ted by sleeves 12. The sleeves 12 are disposed on the
' outer surface of plastics layer 8, or directly on the
clamp 4 in the alternative construction of joint 1 des-
cribed, and covered by plastics layer 13 such that the
sleeves and tube léngths connected thereto form the

- 25 through-cavities of the joint adjacent the radially inner-
most. surface of layer 13. -

Both of the illustrated joints, and the alternative
constructions thereof described, can be made readily and
simply, since the joints are devoid of any reinforcement

30 against tensile and radial compressive loadings radially
outwardly of the optical fibres connected thereby.
Such reinforcement is unnecessary in the joints since
the mechanical connection between the central tensile
resistant members of the-cables is resistant to all ten-

35 sile loading on the joint, and since there are virtually



The wei.ght of the illustrated joints is also not substantlally greater than
the equivalent length of the cables they join since the nechani cal
conneg¢ti on between 10 the cables is acconplished using a sinple clanp, or %

hard--@»ed wel d, connecting the central tensile resistant nmem bers of the
cabl e w nd the joint is devoid of additional mechanical reinforceneng.
Aswi | | be”/ appr eci at edr educi ngt he overal | di nmensi ons and wei ght of the | 0| nt

make it nmuch 15 no &qséeéstmlthyncahéegb&ngt Fhivhi alrearfe geoifiradn h;atsaeihl
joints. The discl 03 ouoh §uf<|1591 row 91 qr co(i|ll ablee oetJ %Q‘rgoelrdfrgt "f}he“

continuity betweaerh t'he' e central tensil &% edPSait me
mechani cal connetheé ohaﬁnerebet snbhfegbed %ndhydirwssatilceipresstuaidi ¢ wat er

barriers by the joint'sryate{188EFh€bd §81hRal nhRe LRSS AN ai-
menbers and the water barriers may be uSed as respective conductors for

provi di ng el®ct menpborr YEtbptbel evtrsndd amesest afs ther IxdoRITHRS-
signal s bei ng r epsiad £hle t(Wt‘c.Haﬁush ane25ab1%tsr anesTgin.ne plastics

mat eri al covering betwe _Enthe "ﬁ% ggﬁ (ri t|on nd .t e10|nt svvater
barrier acts as a diel eb?7i¥®4&0%atto F’néa é‘a‘ﬁ’le giodR S HRT 7
joint's water basubaeu:amsla\blysgbpetéedthanelthet reiqudlv adteings dengtth odf the

o e T or i orcaf el %BnlyShERR DYnbBocRE meRHAddd MM 4D B dku sl

to the formati on SO- ca er-trees’ at asti CS ayer
possi bl e cor® ositdre ofabhesj bsnacsompiéshisdr luuserng 35 simpdleAlNBmp , /01 d1fmd-
joining two opt I&@édfwi& C@Qhﬁécwhga@he t«.@at%cien;wsﬁwsr%smm Gk £S5,

each conprise a central tén- sile reSistant nmenber which is covered wth &
| east one |ayer Rfrplabtthe ﬁﬁPéFFal a“@hFBGgH%&’é’s&@eéied’éllr?g ofr @dditiont
in the plastics rﬁ@éﬁéﬁﬁéaﬁoﬂéihBGrceaéhtthrA%U@{lllWS?QEeBQHSéHQ"@du&ﬁ@Q'&:he

one optical fibre with the re-_nainin iLn bei.ng filled,
substantially f |?Y%’aafh ‘E‘?‘l’“ﬁ“§i‘]8§?aﬁf‘gal‘g F‘ﬁ ?’é’?s iR MAKE ]athd"uCh
15 easier to lay cable lengths which are joined by such

joints. _ _

The disclosed joints also provide for reliable elec-
trical continuity between the cables' central tensile
resistant members by the mechanical connection therebetween

20 and between their metallic water barriers by the joint's
'Water barrier, so that the tensile resistant members and
the wéter barriers may be used as respective conductors
for providing electric power to optoelectronic repeaters
for the optical signals being repeated. With such an o

25 arrangement the plastics material covering between the
mechanical connection and the joint's water barrier acts
as a dielectric and accordingly the plastics layer over
the joint's water barrier is not subjected to electrical
stresses which together with the action. thereon by the

30 surrounding water would lead to the formation of so-called
'water-trees' in that plastics layer and to possible

corrosion of the joint's water barrier.

35



a netallic water barrier over said plastics material i and
wher.ei n ‘each cable is devoid of any rein- f_orcerreﬂ“lﬂﬁ@m‘“@ﬂﬂﬁrﬁwe and
.gfadi al conpressive |oadings radially outwardly of A sfiores {
thereof; said joint conprising a nmechani ciall tensile resistant connect- {0
conne¢cting baredcemadMgorti ons of the central tensile 15 resistant nmenbers
of thé&wsabl es end-to-end, a plastics covering conprising one or nore |ayers
of plastics naten-- iAaljodeserjoigniseg dkwechptical f£bbnectabideandutihabiar dibr
ends of the plast,| ] co I NS e_cabl arqugh-__. cavi,ti.es
bei ng provided i E\’ht%%é@%g’%rﬂ '@ssep’l é’gﬁ‘{:}gc%é\?éelr%%geggg gé’t"g% %%ggi r‘fet"hg'a‘1 ten-
| ongi t udi nal di r edlicoresfi stiant glembemavhitkertonneeeirad wétpeeoti deast one

t hr ough- passages 1@k elyhg sCRl 251 dd6n | fi f I S 3

t hr ough- passages g&t erg?i)i nqhia(ralsti(;%sa_i d%{;g%jg -%£€§§%g$péﬁgaggigng%égﬁntedg%ed

t herei n Wi t h3t he SE&failfi r?g'esp’a?@es‘i%F%d?%)t?‘h#ﬁhgﬁotav%f'geseish Be&iowgh -
filled, or.substgakisalgdey Woudiefl ad t¥e SOSEROL6BLE¥al NEPBPECRS Al @ Kl Wed,
and a netallic water .barrier ex- tendi ,overfar](d‘| iin contact with, _said
joint plastics cB#PiRG SRARSe T ETE b &d 1 heds warefPghentdAdde, to

t he end portionsfafl 1eel,aMiith watsabdxadnt 4Bl pfindempPesseBheesiuiai,d an@d Nt
bei ng devoid of any_rei.nf.orceent ,against tensile.and.radial conpressive

| oadi ngs radi al | f/l é'ﬁf('v?/él;ldlcy womeetrheb%prfllecrél°¥T'Brse‘§1§oﬁ?‘|5§?éﬁst Rar&n .a§2. A
joint as cl &Pnedcieneclimigmand wheares in ezsadh cadb be i $spdevodddofi shyarplimsti cs
| ayer over its |l tef. ; s L . stivel3oadines
barrier, and mg?g?r?ekn%g\e?g%%tﬁ%st ptreor{/slld]e(itlC ‘W?hr%db%%s%?cgrrgiér‘eo?/gradiltr?
metal | i c wat er bapdied 1yt wataiandlge of dheeertieslt htbprasthesepdyesaidver
the respective Ngbahki @ompralsitad ld Mechfi1@al Nees3iEe PEsYREh@NELANX tLhe
sane. 5 3. Joint as clained in claiml1l or 2, wherejn said chani Q%|
tensile resistant®CofECEITHNE TSR FRT tAC B Het s ?chefaﬁﬁnﬁgghtfé‘s" €

di sposed abogt thesharadtemtmbers of the cables end-to-end, a plastics

covering comprising one or more layers of plastics mater-
ial covering said mechanical connettion and the bared ends
of the plaétics material coverings of the cables, through-
.cavities being provided in the joiht's plastic covering
20- extending in the longitudinal direction of the joint and
interconnecting respective through-passages of the cablex.
the optical fibres of the cables in the through-passages
extending into said through-cavities and being connected
L _ therein with the remaining space in said through-cavities
25 being filled, or substantially filled, with substantially
incompressible fluid, and a metallic water barrier ex-
tending over.and in contact with, said joint plastics
covering between and cbnnected, in a watertight manner,
to the end portions of metallic water barriers of the
30 cables, said joint being devoid of any reinforcement
against tensile and radial compressive loadings radially

outwardly of the optical fibres connected thereby.

2. A joint as claimed in claim 1, wherein each cable is

rrovided with a plastics layer over its metallic water



portions of the tensile resistant nenbers of t ces .’

i nwardly of the clanp not occupied by said 10 I]“Iﬂlﬁ“lﬂjmmmﬂmﬁt nmenber s’
being _filled with a substant- |aI gnp_resmbﬂecfll&m" 43 A joi'nt as
clal@ln any one of clains to 3 wh refn said through-cavities are
def i at | eashapmpier, j and y"‘b?"?b%p‘é’é‘c’l jeinfedse@ranide dwitinec Hlne"t 158

conn- 15 ectipifededVELNi {HEmOPA1TRE &abéeSbhheﬁem the Autdile &ﬁ.a?;

clained in claim4, vvh | id thro cavities,are dis seda nt
Che radially [ RESROE (EhT BLatH PRt frens e EhY ReSrrliive Fdiie
cover- ing, thevatek dbayrberterveshgsthéasamef, sai éubsynemﬂ:mmgr zhe same.
direct contact with the netallic water barrier of the joint. 6. A joint as
claimed in £l aijn 5 Awheint nasaclaimedugh- ctarmt ilegraZe cdfeinedar lnpighi d
sl eeves and bafﬁ&ﬁ%@&; ££hOD8 Oﬁeggéesﬁv xsnhuh,%%owl%h e it a

t hrough- 25 passages 0 e cabl es, each sleeve being connected at each
end thereof to me¥ bb@tﬂfémt'u%léhdlﬁo?f-ﬁﬁﬁseénebtoh‘é hesbaredrangd i al of

sai d | ayer adhegdigidfs S@fdtﬁée€¥6§1§8dré!§@§tﬁﬁd R@ble®dS o f7 theA ddY s S
claimed in claim5 or 6, wherein salg 61 i ially mnerraoso surfdace of
chhere y

said | ayer -of t?féVJ%P"h‘Ee§ phuardlyce §™Pn "R OF SR sai
through-cami t i esews £16li Spe5€tlans membler»scbeﬁ;agt £d1 lwid fvitdhnc aditeytemt-o t he
mechani cal conng El ai,ned in claim5 or 6, wherein

. 8.
bet ween 35 sa’r?iﬂﬁg’e?c%‘f‘pf 5Sf‘%?' 5Pastics covering in which said -
16 - %ol‘ntf hNLés cla:Lm<L,Hr QHanga\éh%e %% %r]_% SSHO%%d f‘nd said .

nmechani cal conn‘}ec- ti re 1s I'nterpose N astics I"ayer of \J
the joint's pl ashéreivoseidnghrough-ravitigs ersi ﬁ’@(fllnr?ddaél heBst) RATt3;

wherein said 5 1aih§oughrséyé&wseag@edeégnaﬂmﬁh Qi rlcRRiced vl e cdioves
in the radially outernost surface of the or a layer of the joint's plastics

covering, Whi che¢tiensiketwegn the optical fibres therei

5. A joint as claimed in claim 4, wherein said through-
cavities are disposed adjacent the radially innermost
'surface of the or a layer of the joint's plastics cover-

ing, the radially outermost surface of said layer being

20 in direct contact with the metallic water barrier of the
joint. ' '
6. A joint as claimed in claim 5, wherein said through-

cavities are defined by said sleeves and bared end por-

tions of respective tubes which define the through-

(3]
wn

passages of the cables, each sleeve being connected at
each end thereof to a respective tube end portion, and
the plastics material of said layer adhering to said

sleeves and tube end portions.

7. A joint as claimed in claim 5 or 6, wherein said rad-
30 ially innermost surface of said layer of the jointis pla-

stics covering'in which said through-cavities are disposed

is in direct contact with, and adheres to the mechanical

connection.

§. A joint as claimed in claim § or 6, wherein between

35 said layer of the joint's plastics covering in which said



contact with, and adheres to, the nechanical connection. 10. A joint as

claimedsin claim9, wherein said radially 10 out”ﬂﬂ'ﬁ”uﬂmf sai d
Jayer is in direct contact with the metallic water "\S@finl Jmmm oi nt. g
“11. A.joint as clained in claim9, whereirée afurther plasti¥s Sayer of th
joint's. plastics _goverj | S 4 r-_po n,said.,l rovided wth
the gwooves and fg'rog'f%rg_%n%e %#?élsg %€G$P%%$$%%‘?§% ?ﬁédj @%%E‘?RlE?&A"f’Bf‘ﬁf"
as clained in cld&iinn]lthekeries nintécpised herfunikeroplpstitcsciapias af the

cylindrical innerjsifdaceidfeididedvibigradially inwardly extending ribs
whi ch ex- tend into said grooves. 20 137 Ajoint as claimed in claim12,

wherein said thraugh-x fond i£s arLidedi nedcbyihespegt b¥ess! ar¥ee inhisahq
circum scri bf t he connections, between the optical fibres fhere- in and
bared end porli ofTRUEGRAYIFiRS (3R defPes R%: of deaated Hiddyin p&Esayes
of the cables, eaiah tHeavad?dlly baitgrhicosteshieflaeé efcbhendrt henagbrtora
respective tube d poriion d each sl eeve and tub nd_poLtions .conn-
ected thereto beﬁ”rq?ge d%lp%%e% I|)afna'%1t1rces§p‘é% ?r\‘/len%hew%?cﬁa?ay?gsf)?cf‘f’vglrec“
grooves, the ri bxmftadi dcwithi bhed bhdherest tpl,athé¢ cme€¢hdhioglt henspatésn.
bet ween the sl eeves and tube 30 end portions connected thereto and the
grooves. 14. A jditt 4 cloinfy aswe bpined|inisltainad) eshandisupaidt andially

- asherei nbef or®e dexGdd Arsk i dlr F SEETENCEa1 @ Th P €8s 1i ANdi e 8E doRBYcé Of

t he acconpanyi ng draw ngs. . ] o
with the metallic water barrier of the joint.

N 11. A joint as claimed in claim 9, wherein a further
plastics layer of the joint's plastics covering is inter-
posed between said layer provided with the grooves and

15 the metallic water barrier of the joint.

12. A joint as claimed in claim 11, wherein said further
layer of plastics has a cylindrical inner surface pro-
vided with radially inwardly extending ribs which ex-

tend into said grooves.

20 13. A joint as claimed in claim 12, wherein said through-
cavities are defined by respective sleeves which circum-
scribe the connections between the optical fibres there-
in and bared end portions of respective tubes which de-

\_4 fine the through-passages of the cables, each sleeve
25 being connected at each end thereof to a respective tube
end portion, and each sleeve and tube end portions conn-
ected thereto being disposed in a respective one of said
respective groo#es, the ribs of said further layer of
plastics filling the spaces between the sleeves and tube

30 end portions connected thereto and the grooves.

14. A joint joining two optical fibre cables and sub-
stantially as hereinbefore described with reference to

Figures 1 and 2 or 3 and 4 of the accompanying drawings.
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