:'UNDERMATER CPTICAL FIBRE CABLE Thls |nvent|on relates to an: optlcal fibre ,
bl:efor. undervvater use.: Such Cabl es. are subj ected to- Lo vy
oadi ng. during: 1aying and" |n use to" .r adal’ €onpr essi vel. oadl ng: due” to
hyd'“statlc pressure'mhlch increases in relation: to the depth at mhlch
.71 ai-d. and i §- present ‘fot the.. entlre Ilfe of 't he- eapSe%éﬁi?
o..pr otect:the op_- “tical - flbres of known opt i.cal - flbre ‘i
f-r-om mechani cal ‘'stresses caused by-such’ I oadi-ngs on ‘the. 10 - cabl e
il d: give: risse. to ‘attenua: tion; -of - theOptlcaI slgnal and nay .cause
s ‘t.o break.in view of their fraglle nature, it has heretofore’ '
e’ pr actl ce-t:0- provi Qmﬁm%m ep 1t ',:Nch:IIBwabrch@@bl es with net. aI lic
C radlally outwar gty —of —the 11 =T ~ t he ten- 15 sile -
conpressrve Ioadlng to: mhlch rt;mnll be: subjected Exanples::_uj
iti ¢ flbre cabl-e provid-. ed- Wi th netalllc r'ei-nf or cenent dlsposed -
'.-_-.out--- war dl y ~of . the t| aI i breﬁ- reof cl.Q in L
82 and GB- A— 9’d‘P ron r-el_______, e %r esencg%lfcaﬁ fl%%lga fable L
ent. i t$matﬁhWWIfQHKkﬂ@%nwatquRSﬁal fibre cables reduces the -
LY. Of the Caﬂl&? @J@léé’féﬁ‘é‘%-“ g ¢ ‘Me't%httelﬂ%ﬁlkln'ﬂoah‘iﬁgt ’Elu?fm he
ay-.i:ng-of -.the:cables:nore ficu
. : e T¥ﬁ°@§q€§EP§e|§°Pélﬁ§ Hth°the
'-g-he anpunthymrﬁexéﬂid(pﬁéssﬁﬁchﬁmﬂﬂ ﬂﬁunﬂayai nadmauhyleutmardhy of
I fibres | ngreasi |t £k a '
_g operatlon %‘fé t Ch triTq9t rfeabélr%uln r}'f'l g% ﬁﬁ%re Igﬁgtﬂhg _
1t f| bre c%‘l‘»@”?hbl elaﬁ-_efrhet h’-@tﬂl%k_'dfn f‘ (‘EerPGSPl‘t@ﬁtgit\angp Tise "

-matureé; .

1t has.heretofore been'the practlce e

_::d hlth metalllc relnforcement dlsposed radlally out—g'gij;r;i
::.:wardlv of the optlcal flbres thereof are dlsclosed 1n B

L eB: A= 2021282 and GB- AL 208°790.. | '_ o 'j_ o
o ' metalllc relnforcement in ‘the..

.'u;known ﬁnderwater optlcal.flbre cables reduces the flexl—p'

'.blllty of the. cables and- 1ncreases the welght per unlt .' o
'ﬁﬁlength of the cable-both of whlch factors make the lay-;thLff
' 1 re d1ff1cu1t

as w111 be

| 'Tffoutwardlv of the optlcal flbres, thus 1ncrea51ng




' t-her eon.

5. drogen which acts on the optlcal fi bres to i ncrease the attenuatron, ot
'-'ft5he gpt |gcal si gnal s bei ng transmtted thereby. An object of the present;
 ny@RYi on i's .to provide an optlcal fibre cable:suitable for use undervvéﬁet
avi ng. a canstruction. whi ch. el i m nates .the need to provi-de the cab_l e
= Y metalTic relnforcerrent radlaII'y outwardly of the optical ‘fibres-:
--"3t hereof ‘again ;) tgnﬂ. ?Q n?resm ve loadi ng dependent ‘bpon: the ..
"Edepth at ‘whi cﬁ fhetcabféi B e'I &FB ﬁndéymgef’?etstlon- . The present
‘invention provides &hsoptheagréabeecabéeaﬁuuhabbe ?,T%grglupdelr Ey?‘téiglrt;sgf
| ; tepsi S SLI me
FomRe! Padn R FEEe 4 oB8 bBe{ERL L 0L SLABTECEhIPERE et B! Aaskonf
aining space WtH rceneosine GEth"fN$edtootheubsbdﬂt:t139 ofi Ly fil |ded
- switha: substm¢gpédywmmmrmée§sbplghglgbglcgi ﬁ thgttgslrgtﬁgé%gl sai d
--.-:-tubes -ext-endi heI J cal | y. abouj said ne e central and t ubes R
“being em be Pp'f"é&%/’r%% & a‘PP%h‘da} h%lémb%sbdeﬁgnedabsmmeeadthe
strands of. ttfé’!tt:re&h‘r-al rrenber bei- ng filled with a sub-":25 stantially s
“i nconpressi bI e fl qul o APPLd cati oeh the ‘teernl f1uid" oas used-in. the:__'_ L
~ “expr-essi on-" substant | a ;1/ | ncorrpressplfzﬁse T U e pmebhdt o eBrevifiac] ude ¢ Yoo
“vi.scous substh@¥idth. filrpeaalewniwitle afheisi ué € OnEdgFw@ser | N addition

| [ is .silicone oil. In one.:
egblold?lrjr:elﬂts 0 wghlg@ﬁe(%g%nmﬁlc&o?g{dﬂ?ﬁ ererlnirnlleqc%h?al It}her'e‘f‘h%f't%rpf%‘a’tft? |

ubes are di Spose mc?dtaétll:?u??h'&%ome'sw‘dreemaﬂabr dmwnmrdnndrthe 3
““plastics mat ‘égf‘app tioaprfiesea tmﬁéohay&a{tg,ﬁttﬁr}l&efnleezgre%@ alrlﬁrel tu.g_fegr
35 to. the Qu,tme;regwhaecqo%rdesentd%dpebydentle ucpe:‘r;l rt%le eptn at wthh

the cable 1s to: be 1a1d underwater,au; S . S _
'f nlg_jff?' The present 1n\ent1on prowldes an optlcalflbrecable

' ’sultable for underwater use, compr151nﬂ a ce't;al ten511e f“

r951stant stranded member, a plurallty of tubes,'each of
'-whlch houses at 1east ‘one opt1ca1 flbre, w1th the rem-V

'a1n1n0_space w1th1n the tube be;Ln'rr rllled _or substant

o o

o 1ally fllled 'w1th a substantlallv lncompre531ble fluld dﬁ;x
'or a. plastlcs materlal sald tubes extendlng he11ca11y g
:about sald member _the central member and tubes belnﬂ em—. -
';bedded in plast1cs materlal and the ‘spaces deflned between-tﬁf

--the strands of the central member be1ng fllled hlth a sub~rfzﬁ

':;25_;.stant1ally 1ncompre551b1e fluld _ e ' TR

h ' ~In thls appllcatlon the term 'fluld’  as” used in the ﬁ'f;g o

:._expr9551on substantlally 1ncompre551b1e fluld'ls 1ntend-hhi¥fﬁ;le

Ted to 1nclude v1scous substances Such -as petroleum Jelly |

’ﬂand s111cone grease in addltlon to ]1qu1ds An example ARRECEA
~_130_'rofaasu1table 11qu1d is- 5111cone 011 b-;*f.ﬂj}'.gj-*=ﬂ-f'_l_*if#;f
o _In one - embodlment of the 1nvent10n dlsclosed in moreijf'ﬁﬁ;
,detall herelnafter sa1d tubes are dlsposed on- the outer'fﬂt;srﬁﬁl
surface of said central member and the plastlcs materlal | .

._comprlses a laver hav1ng an inner surface whlch conforms

LGD
(93]

:_%to the outer surface presented by the central member-.'
with the tubes thereon._




enbodrnents of the |nvent|on drs--blOsed'herelnafter the

-aterlal conpri ses a- coverrng l-ayer for ‘the central nenber havifmy’
urface ‘whi ch conf.orms. to the outer 'surface" presented 5. by TReEEL
”.er and outer surface..on which said tubes are dlsposed and’ &
jer-havi-ng-an" inner surface whi-ch3conforns to the outer;;;,_“.l,,.-uq
-ented by the: coverrng l'ayer-. wi t.h the tubes t'hereon, . A-wat er
‘ch typlcallyléoﬁpﬁlgégeﬁ ﬁ%?891T6"t§h8 tﬁh?slﬁlﬁFerQBIQIS’

steof . kN th d.enb t th h
L"'nsor e n128r eirr@rﬁ?tl%réi. & ﬁﬁ%%” eﬂé. esolr ”¥§”51350%£r§§§r5e' S_ o

'S%J % e%% lr%a Lﬁshr%aasouegpr@mapel yamidechhcgads or
; reds era ey I'nclude an eIectrlcaIIy conductive " ;.
‘as.a’ Gp‘rb@rs \mrreedlrsﬁoereerapﬁae fusthRYeheY6R RAYIDE BBrEBPST -
tQOd . SRIFF DA BN ks nFBPMe0t o WhECBuBES - guveacbyphe;eaied )

_ mnll be descrlb d with.reference to e acconpanylng
ywhi ch ‘Frg&ré°‘Frl§=a PéﬂraVlEE gé sgg 8n£gF a%Subnarine -

' ;é f. 'ltele CONMUA eattiegnbacalike;. whsch: typﬁpg&ﬂe Qomnraﬁeenaamgea]

‘| e L Fisqu s | We0sEi@URE a2 hEE Ahtap- S
Stive catl . L2t F 3 %orﬁeé‘gbf”“u??’&%fﬁe?e*. JsELEpTage RUL ALt

: In

fibre tel eé@#mi‘mdcatalyoﬁ§ éabF8“§é}Ffab'P§h36hef BPtE§eSHﬁﬁéFﬁefBF"SP$ -
reater than . 100QnﬂQ&@esreFBQr@abbﬁbbaSmancenbfathenahbatﬁesrShant_~f¢
as i1s radlold ¥l QRIS GONSLLA KGN er}{\@ﬁ‘cggaa.sg%%m te ]mg'oqe
thA-suf.ricl-ent tensr est ent tO W t. hstan subst anti al _ e
_-r1.S| I e 0 oa%ﬁ(r’fﬂgsl ss'npf"ﬁersebﬁ mﬂ*ﬂg Te%ﬁlglwuﬁrréreémcef tmrhfe1 "eS- o

r'ﬁfor example steel w1res, aromatlc polwamlde threads or

fcarbon f1bre threads,.and preferablv they_lnclude an:F“f"

ﬁfua\ of example on1\ 'Wmm. nou be descr:bed hlth refe-..'

Hﬁﬁto the accompanxlnn drah1nns, in mhlch . S .
| Flgure 1 1s a radlal cross sectlon of a submarlne .f:;f
_lcptlcal rlbre telec0mmun1cat10ns cable...;' i'___if ".“””
| Flgure 2 1s ‘an - enlarged deta1] of Flgure 13 and
Flgure 3 1s a 51m11ar vlew to Flgure 2 but of anff-":"
E alternatlve cable R o -

- Referr:nn now to Flgure 1 _there 1s shown a sub—'
.';;marlne opt1cal flbre telecommunlcatlons cable su1table“ﬁfef””
lktfor ‘use underuater .at depths greater than ]000 metres.jflj':{
IEtThe cable has- a central tens11e re51stant member 1. as'e”
?iflts radlall) 1nnermost constltuent wh1ch 1s de510ned to
. :_":pr-ox 1de the cable W1th suff1c1ent ten51le strength _ ' e
.'lefto w1thstand substantlally all of the ten51le loadlngs.ﬁ";"t
'7lf'thereon durlno laylng of the cable The central
‘member 1 comprlses ac compact ant1t0r51onallw ' .

i@stranded member hav1ng a plurallty of



ving a IuraIrt of 4 strands 2 arranged |n coaxral S

r_hde\cjv‘ [rﬁn‘;)ﬁ(ra Q?r angs I Ir[: adj. ace%t ‘tayers ext endi'ng helical | y.-in opposﬂ”te S
s . ‘The. strands 2 are.formed of a materi aI having high tensile- streﬁqth
_'-.--'-.'i'ar'r or exanple’are typically steel 5 ~wres.. Alternatively they. rray
e rrp‘rr se. aromatic poly- amide threads @r-carbon fibres which have a:
.trength conpar abl & to that of steel. wres but have t he advant age _,
educi'ng the StEPAdScEnpERengrdt he eabkéalAlpyaral wiyhothé Ltbesax@ds)}‘m
ast"' cs of -net-aldjiaceh®. 1a5rat~§r bﬁ’teﬁdlﬁ@dhgﬂbﬁi‘wy x@bﬁ#oéfg C%Dt r%?)'aced
. enber.:” The tubes. are g g romone anot her L exta e equa Jromber 1
“.and each- tube houses’ J?' I8 E?“Bﬁe oBFFCERTRFRr of 7 matehbaldmvims menber.
.. ‘and' the tubes 6hdgs eﬂbeddedstnepgaﬁtaﬁatmifék&?plﬁaﬁﬂ%i&i@a‘%ﬁr@eé
R - e i s wo.l ayers 4 1°0.
'--".'S"E:gl/ngl ??re §2nt F'tér’"g'g hﬂé@é ﬁggpga |ﬁ$\€e¥ B e %@W%tﬁ‘&%‘ﬁ%‘r?@‘tb’t he
outer surface pPBigRt ATBydsher eenbeal fienber lyi eixtiend ng dexoi the

' e dj acent.” |
3 Pangs. 50, °e$ﬁg‘"r2§§r°t‘°ﬂta“’t£@fra°trtﬂ o FEEly RS BT e e .
Ubes 6 are disposd V\th°E ﬁ‘ec BRTHRE. BeEE ctenind f Had madrlel0 has: an<. -

layer 4 V\Ath
nier surface -whi ch.conpbunslioytée vities 6usf %E&F:ﬁcsﬁrgre%&)’alﬂ o
' th h t.r.udi ngt he |-ayer 10" 25 -~ over
ThE Taver SouchespeiaTiizediy IEALLIED o (R S Bhensie. ABavorte.
between the i nt EFPagedrersparedy tmyens andithear; tiwer Ieageerplleo e&ﬁdiltll’ye tubes

The' pl asti cspated| aknofe£dch chidyern dudds naY. 1Q9as‘% Q)(qey fildly %‘i%*}gﬁs_, L

ter
ethylene pol yvi Ichlorr | .on. or. other ¢S ira
.-__'_g a Tow- cogffli‘chpée/n% ﬁé‘:}erpg%l drhe tubes 6 are; embedded

IR ¥ plastlcs materlal As shown 1n Flgure 1, thls plas_:ﬁm

"Q“ijfﬂ}tlcs materlal comprlses two layers 4 and 10 Layer 4
- Fcovers the central member and has an’ 1nner surface whlch
7;conforms to the outer surface presented by the central '
-[3member by extendlng 1nto “the- grooves deflned at ‘the -

_'outer surface of the member 1 betueen adJacent strands

1[r2bwf_The layer 4- has a cvllndrlcal outer surface 5 on whlch
o hflthe tubes 6 are dlsposed w1th a 11ne contact 8- (Flg 2)
-hand the layer 10 has an 1nner surface wh1ch conforms to
-dthe outer surface presented by laver 4 hlth the tubes_
.u' 6 thereon Thls 1s reallsed by extrudlno the layer 10
j25p -over the layer 4 W1th ‘the tubes 6 dlsposed thereon such - -
' ' that there are no v01ds between the 1nterfaces of the . pbrrf”"
'*two layers 4 10 or the layer 10 and the tubes 6 - The ’jtﬁ_
'plastlcs materlal of - each layer 4 10 may be a polyolefln,
_ such as- polyethylene, polyv1ny1chlor1de, nylon or, other
:fféﬁj'jplastlcs materlal hav1ng a low coeff1c1ent of thermal

B 'expan51on

The spaces -3 between the strands of the embedded L -
;-central member 1 are fllled w1th a substantlally 1ncom—ah -
_pre551b1e fluld for example a petroleum Jelly or a

¥;.35.Q_5111cone grease in order to support the member agalnst



_The space 3 between the strands 2 of the en‘pedded central menber 1 are R
O Wil a. subst antial 'y .if ncom pressr bl e .fluid, fer exanple. apet r ol e-;"':".-
A 35 " silicone" grease i N orderto support the menber- agai nst i
CONPr essi ve | oading. ~ Asillustrated. t-he: st rands’ are circul ar
on however .when .t he: strands are steel. W T es they may-advant:
ve Cr 0SS-" ‘secti-ons: whi ch reduce t he s‘r ze f the S s there
5 for ER&APHe CORBY CRdyY Vhe LPEPESsI dal P tFose! §§ F‘SnSt‘fﬁé‘d“.'.._". -
- Opt. "'fh'br'_es 7hara®§| Qeseluyahouaedr\mStshrspcthent ubesc»Goandlnbhethenammrahgls o
;_spcewr-r-neac t.ube 6 c tains.a substantiall I |_ui-d,
ampt’e a- pet FEI° eu(r{heeel [TA T %he %g%ne%t‘ a?,ggtéeogqitmr,gss glr\?’mg%hr n 10 -
“the, " supports tShet\A/a)lnIss“ﬂ'lhe‘rheO‘F'darga:l e rsadlfaIOfcéhf pPassvEbrsaRiehyeen. |
-Prefetably t-__-he S MR RY 2FPACE tihCAAR! %Teeltk"a?ﬂel Zo8dai iR Lhios stlseicd 1 ohf. |
this space:is. not corrpletely filled with the t.he tu e itself
be .able:to;wi thstand the Thsmemddsinde Ti83GSng 1‘36'9 pgsely F’é‘éfé “éi?‘ér‘h the
; : ﬁh SpafﬁtMﬁkﬁfcehnﬂehelyemaﬁmhh@dsthws“ﬁmylbeeachrewed bycon—}_-.'"
rngtewa t.hi cknes t ube e Lve arr t
he tube 6 PdMed GRBsaa iedln Adcepte ki aRiLye Ry pARERY
d. '_jt h pl ast ipes redteam gle Mivi oir #ays 136 ctone gaﬁesﬁater"-[hal fayltdhatﬂhm .
“Tormng .t Yke .of HIR% K. %uqalpfof&rserttqmtaqrxl—alt mAe\t\r&t Qi abask i @ awhitClom-
_-corrprrses a water tight :met-- al “sheath 11 i s provided: over .the Iayer 107 in-
contagt #25° V\nthptrr?e“dt]teerlosaujr‘f“a-‘ce tphé"rfé’d’fa*’l‘Atf‘ﬁrt’l’Té‘r"‘lﬁllas't FPEFaysr 12
for: exarrpl e of a pctlcmqiletuen\smhlaﬁ pdltyettWJsenemsi pr avi déd soepracehds
'.'-She-_.at ,h l:. - and at her t c%Xner] et e]QI f%%’lﬂ@ %\quh q fi@:{% \Mh mt@trbgt qgs'eqrf rh%é
“be pr er--ded radr al- "y _
IPRRS _ _;to be ab]e to ulthstand the compres51\e 1oad1nﬂ to a

T-Lﬂsg;ﬁgreater extent than 1f the space were completelx fllled
-__;';:Thls ma\ be" ach:te_'_ed bw 1ncr~ea51ng the hall th:ckness '_'.
”'fhof the tube{h" o A Co R

In-an alternati

arran"emen hhen the_tube 6 1sﬁf”j3"

'wfftormsd of pla"tlc the. space rena:nlnﬂ 1n t e:tube ma\j

'“iﬂfﬁiﬁbe tllled hlth p]astics?m ‘erlal hthh ma ‘ gfhe samej'_f'n

_ffmaterla] as that formlnﬂ the ﬁube or ‘may- be.a dnrrerentf?i*:
i atexla] R | .u' o S .. - : e

. A hater barr:er hthh comprlscs a hater t1ﬂht meL—‘j'

: hfhﬂal sheath ll 1s prox1ded 0\(1 the la\rx 10 1n contact;ﬁ'i”

“uﬁThfZSLq-ulth the outer surface thereot A further plastJCs ]a;er B

: .”ﬂl-, for examp]e of a po]xolefln such as polyeth\]ene is -
'\proxlded over the-sheath 11 aﬂd other ]a\ers._for examp]e

ahof ant:—sthfhorm protectlon ma» be proxlded radla]]\:

Zoutuardl\ th%ﬁebfj. Hone\er, the cable 1s not proxlded

'th any metalllc rc1nforcemont radla]]\ outhard]\ of " the;i??
-:'_'.optlcal flbres 7 agalnst elther the ten511e or the radlal
"ecompre551ve 1oad1ng to whlch the cable hlll be subJected
j”hto in- use underwaterzuuidurlnglaylngt; Such re1nforce—.--
o "_-_-:_._‘ment Whlch has heretofor‘ been used desp1te the dlsadvantaves
:@:}3§h¥a55001atedtherew1thprev1ouslydlscussed hasbeenfbund ._;J
A unnecessary in the embodlment because of the presence of a
*jcentralmemberre51stantto all ten51le loadlng and of

'the v1rtual e11m1n1nat10n of v01ds 1n the



~putwardly thereof. However. . the cabl e i's not prow ded 30) “wi th any-
o netal I tc:reinforcement radially outwardly of the optical- f| bres 7 agaHnSt
. el v; thetensile or the radial conpressive | oadi ng to whi ¢ch the cable W.{ll
bj ected to in use under wat er “and during |aying. Such re| nforce- nent.
‘has’ her et of or- been used despl te the di sadvant ages '35 ..associ at’ ed
_h:erevm t.h-previ ouslé/ di scused as heen: found. unnecessary in the enbodl_ rrent
ecausé of  the pPEEERLES LI 206 ‘?a‘f"a‘t?f'ia‘?’rt)é’ry i dingn it hep stacerse s iblee
oadi ngand of theewitheastedinds nd nafl itwdre afentdiads: melnﬂbetr'hQuth GABSLREL On
“the eable: b I dee ds 2 of :the -
entral ‘menber J\L\l/\'jlgih‘l st&g?r;a&nfeé e;én‘%orrpr\egsaspb e Idrg'rl 40§ >al’o by
L iELing, or sub%‘f%‘i‘?%‘ﬂ?lﬁlﬁﬂrﬂgms hehepaaasen mh@ﬂeube@e& Iéohslu@gng t'he_'.._f
. .optical fibges #hé fbﬁﬂbééﬁnﬁi@rléé/ wlrtqprgwbe%%nwl%lfﬂ %c\%ﬁp%e%'s%ﬁ' Cs, |
c=material .  Thus; t he e t|on of very v3i d e
“.unavoi-dabl e in R Fefur XJLﬁ% ed"d-ﬁlle tﬁé‘r‘@ a’rléhvtthﬁuaklcypngospat‘es T
inthe structur\eeuf srirmlbabhaisv\kw}urcrar&ef 1@ Vi iEbIRt ehi @heaRdnd@actWpibch
‘1. -al l'ow:r adi | 2pSEs e bl.e s feature of  the cable enables:
it tor Wit hstand@it atél}lgal com q{)}}ete%SIa\%% Ivdarf |ur?qs}’dﬁ'é’ £82§8r 68t &PFc pressure . S
- at-.any “depth’ urdfetwetibie ofTHihe jeable. r\@nlceda@@ntfrast fwomhmtberpeioangabl es,
““whier e the 1@t alwHich e T10rCenent: AHiQui @%‘illa%se b%d‘tﬂU ¥agytwar SLX of ‘the .
""optlcal fibres é/va‘ COI’ISI %red essential _and had to be increased with-an.
ncrease inintended 1 ayin edé:}?t -6 é’l"aPiJrgsC&l’il &o f"’ﬁtééﬁﬁéét refialtpomhe . .
~above di scu53| AT erssgaredi v dile szl Itioc hlyﬁlr'bfsmﬁtelaEEﬂ'&-eQEuPE'l E gaples it | 5
to. be 20. - UNAd {0 Gt dadty o nmetql: ;sheal {0 t e. i ment Tunctions .
onl'y to provi deeﬁ;wasxerﬁ bar?tlrégr an 1302% %gt ;A%prow §an ﬁ?sg ﬁﬁ??lb’éﬁt P
‘mechani cal res@srtlé’d"cé:atb&eeﬁ vhere t"’éﬁsF“IeéaéF-1Pad|eahlfyrcempnespr-ue1Jie)ad| ngs J

?2 the cablel; radlally outwardly of the opt1cal flbres was con51dered

'jessentlal and- had to be. 1ncreased w1th an 1ncrease 1n
'1ntended 1ay1ng depth for the: cable.zg;f} fd
- _ In connectlon w1th the above dlscu551on tegardlné
-the metalllc relnforcement of prlor cables 1tfls to be

.5_. 2@,3 understood that the metal sheath 11 in: the embodlment

functlons only to prov1de a water barrler and does not
_prov1de any 51on1flcant mechanlcal reslstance to. e1ther
‘tensiie or radlally compreSslve loadlnvs on. the cable

' -T)plcally the thlckness of the sheath 11 is. of some

L2500 tenths of ‘a mllllmetre and remains substantlally of . that
uorder no matter at what depth the cable 1s to: be’ 1a1d .
.The sheath 11 may be of. alumlnlum and may be obtained. by TJLJ£€H5

"extrusion on to. the layer 10. Alternatlvely 1t may be o

.. a metallic tape aoaln poss1b1y'of alumlnlum Wthh is-

: 30'b wound longltudlnally alona the 1ayer 10 w1th 1ts edges
'ﬂ_elther abuttlng or overlapplng and subsequently soldered,
lwelded or sealed w1th a mastlc materlal
In the . embodlment shown .in Flgures 1 and 2. the
tubes 6 are in. 11ne contact w1th the outer surface 5 of

'35_:.p1ast1cs layer 4. In an alternatlve arranvement the




Typlcaltycthe thlckness of the sheath 11. /is.. of ‘some: 25 'tehths of - a o
' ~and- remai ns’ substantlally of that order no. matter at V\hat de.-.
‘s to be:laid The sheath-. 11 nay be. of - aluntnluntand may be Lo
y_extru3|on on to the Iayer 10, Alternatlvely it may’ be a o R
ape, agai‘'n- possi bl yo f - aluntnlﬁnt Mhich is’ 30 mound LT
ally alon layer. 10.with, i t CTe
g-and suﬁg%gﬁeﬁ?P§t fg%?% lqh% dedﬂﬁf %%a ‘ed héé{fkgg?(fn R
I'n.the eRbgdreehteshont thﬂtF¢§u$@%Wq.hmdF2$ufhe3tuh@% Al n_
ST ' ct with Bngepusﬁrf§95f§C€f5p9$s§§bs paa§r|&51saﬂﬁ6vﬂded|ﬁhﬁﬂ1 S
falternat-ve ar.rangenent bl'e constructjon js th S
il'Fustrated in Fighfdi¢atxespevesiab %chh%hmPlhcﬁﬂbﬁr%aﬁﬁ ?hﬁcggﬁfa}“cﬁﬁ%ﬁ'
;surface .5 of.: gk aStbﬁsmtayerrédtﬁspé@umedommm hef i € - guoenesu@feacmfbf
uhoh 1 part-chroghal lesetl kgD ibee pdlusacauplnt gebisbeofule
?radlus"olvthe tubeshé - aadlhanoflbhetDUBtabﬁlaBe fhecpbgntt@ngtotllh%ﬁtUH%s S
-on: Lhe surf.ace 5.dyg wﬁ bhs: appths tattenoeftptaetteﬁctageauwml@he ap,mc--
-anether. e r:dlnent -I's not . showr i n the draw ngs, the: t ubes 6 are .o L s
ﬁdlsposed_dlrectly éﬁlPﬁeoouPéPS§aFFaéé36T 1Re central menber  1-and the |
, ‘€S matenq ialin V\hhcEnothercembaatmeﬁﬂbem&hamd habeshbwar énethe
kol 1-.oonpr|ses a havi n, i-nner “surface whi.ch. 1 n .
‘the outer “surface Bfégéﬂgéd ng ﬁebsgngrare dhﬁgosgﬂdgfheéfaheggthgégguzglr -
Thics: plastics nmat esvalf arey offe thppkretrby . exmb95|bnandlhhothéPSFesﬁeE?sefhlsx-,
-embodi:ment i s the .ggpe; a%gBQﬂS%th e\éhe%hymtiﬁﬁ@w t)egndl 9u99¥ 8f ablieegbove -
;described enbodi nent s the strands. of: the central Fa include . .
.ani e ectrlcally chbrddedi vemprafest 2 ﬁéVeéxBﬁbFEgaan 1“"€5pBBF ﬁ%?e"hlﬁhlchrjﬁé

k5. 'conforms to the outer surface presented by the central

.ﬁmember and the tubes thereon.. Thls plastlcs materlal
”prma\ be applled by extru51on. In other respects thls

-:Qembod1ment 1s the same as those prev1ously descr1bed.-;p}*5}ﬂf

SRR In anv of the above descrlbed*embodlments the

ﬂfﬁconductlxe element for example a- copper hlre. uhlch is

Tifgused together w1th thc metal sheath 11 to pr0\1de elec—t

ftrlc pOher to optoelectron:c repcaters for the optlcal

”525lff1ve elements may be embedded in, the other strands 2. or
B 'wound around those strands.;ln prlor arrangements the

metal sheath has been used to supply power to such re-

'peaters with the water surroundlng thecablefunctlonlng
o .fas the return conductor and a- plastlcs layer over the o
f;metal sheath actlng as a dlelectrlc L In the proposed arr—fh*f
v:ﬁéangementsfkn‘the embodlments of’ the 1nvent10n, 1t is the -
gplastlcs mater1al between the centralmember 1and the-
'-sheath 11wh1chacts as ad1electrlcandaccord1nvly ‘the
:'_plastlcs layer coverlng the sheath is not subJected to elec—'.: L
' -_-tr1cal stresses. whlch together w1th the act:ton thereon of the'.
'fﬂsurroundlnﬂ water leads to the formatlon of so called -
_ o'water trees' in ‘this plastlcs layer and to corros1on
”.f]:-of the metal sheath in the prlor arrangement.-," _:g'fﬁ

”_n electr1ca]1wﬂ-.ff

'751mnals belng transmltted. One or more of such conduct—fy-tf



'i_sed together mnth the net sheath 11 to provrde eIec- trrc poMer to e

Ll 'ds 2. or “wound. around those. strands ‘I nprior, arrangenents the net:
“'heath ‘has been uséd-'to supply power toSsuch re-- peaters with the water -

2 ectronrc repeaters for the optical signals being transnmitted: Cne “or
such conduct-: 25 “ive elenents may-be enbedded in the other _*f\g

'Tfsurroundrng t-he. cable functi-oni.ng. as -the return .conduct or ‘and a. plastlcs_'lwr':

"‘arr- angenent s~ for th@réﬁbﬁanﬁﬁfsgeﬂnghetrnwehtbonapptecsath@ tm&astrcs
material bet weeembbalaenttrsabfrreﬁ‘@e&niene!tlént Bensheahhad?;

“subjected. to” eIec- BBSEFTCEP gekh ﬁﬁrEﬁl?Bg%?ﬁ%F“%}?h Q¢ﬂ¥Qﬁirﬁnbre
nfﬁthereon of .t he sabﬁosndhmghmaaee Leatissea mGEaiDiﬂﬁiéﬂWz6ﬁc§mb§@J'ed f

“.layer. over the 30 .‘metal ‘sheath- actrng asa diel ectric: Fn the ‘proposed co

di‘eliectric. and” ace ordingly. th strcs | ayér covering t heaﬁhs? not:ff{f“*
Frisp Bepel |

et er - tree i | corrosi.on of- the nmet al’ sheath .s:*
3 Pahlillaily eﬁ&hg?dhg\ygﬁeggor eg 1cal[|€ W?? 3Rd atdmtecﬁrm ed that -

~#in_ the prior- arrangenent o] gle!

t”;enbodrnents of FhémFﬁ9EﬁPFOﬁfCéhcbepﬂhﬁﬁoh9¢®e¢¢eu¢&¢G£SHmhéﬁﬁﬂsH dﬂ) handleh.f

- than pri.or . undehwabegeapbbﬂag ﬁbb&@c§@b$§§ AL LT ¢? érsed 'J'C
j_rernforcenent 5S¢ rggrgll% gg { of -the optical fﬁb
~ _el'i-m nat i on..of- suc ref Afdr ter ‘d‘i‘}&b%“t‘h% ‘i’*?%kolzﬁf“r?ﬂdr%‘@wltﬁer ng.

- the opticalgsignal s being transmtted thereby. CLAINB 1. An_.optical

;Ieast one optrcal

_¥aproduced and - acb?hggohrahenopteéathér@wﬁs to increase the attenuatron of_hi-Vf

fibre cable suitable. for under wat er - .use, - com’ prrsrng a- centraI tensile :fff'}
T esi. st ant stranded nenber a pIu- raIrty of tubes each of mhlch houses at =

A Sy
~ n



flbre with'the remaini ng space Wi thin Itlhe tube being fil- Iefl gr
'-"_substantlally filled. “Wi'th a substantiallyi ,I "m l" ui L ey
pl. aS?$CS mat eri al, -said- tubes ‘exten-- di: ng.: hemnm" !,mﬁ E ,d manber th
cent'ral renber and t ubes- being enbedded i n- pl dst fcs* ndt ersi ak and t he spaces —
" -.defl ned:-between. the strands of the. CE'TthI‘ al rrenber “being 10 “fi | I ed With o

stanti al'ly |§ﬂ‘.¢ﬂ3§:ﬁ;§;ﬁ$3|ble fluid. 2. Acable as clained in.claiml,

-sai'd. tubes, aredj spo the ou ~surface of said central marrber:_
,e'p| astlcs r#at erl‘}ﬂ 88?5 ?&é&f’g F%’g’/iﬁ sHé\'ﬁaHée ﬁ°FnH8F’e§U?F§6é‘%| EAm-

__f--'t' he""-ubes ther eon. a}’ilty &QQQLS aesac‘%l' %lfméﬁhc Btiﬁ'ﬁ@‘s at ‘f'@- ﬁggrwﬁav?%g'f E

“pl astl CS. mat erial. conprises _ a coverlng e cent ra
~an’inner . surface wﬂ% wibhf éhﬁsreea%henammcsuntaee phesenbedbbyngt fiel-

centrat. rrenber anpbdaubers&tar&qra‘laqe £Q11 1w, Gy Srla s e, @ £ 1] SRRYEDr -
urther | ayer Vi ngg)an F'nner 'fgrface whi ch confarns_ to.:the outer:

st “present ed eoi’“t Pafe B 2P ShLCR T3 T ibbs TH dotbesy exten-
cahl’ r 'as" cl ai-med -iding d}qﬁllcanl\ora&)ummlei meamb2T ), - bkt are ixararl: mrember and -

“provi ded over  sai ctxmeasstsecaqmnﬁ;a@aed Sn 1&%@ %\aq:%r&laql %Qi 'tﬁk 'sgga'@e%

wher éi-n- sai d vvater ‘b rrler onprises a- n’eta :sheat h

claimed-in clai mAghingd \M‘F’ér"é"erf’ hed %dtaé‘rdso&rrr ithye (S‘G'rﬂ"d”@tls "tet‘!@ecmtbé’rlng -.

surface ‘of sai@l - plfaisktleas witd) a S Aially 1n0%nﬁﬁ'@£13ﬂeC|fqldeﬂ in any .
“oneé .of-.the preceding clainms and devoid of any reinforcenment agai nst tenslle

and- rad| al- conpressive | A0 acch brilge- raﬂjlcﬂldmmtmrda&mfl I hanefmbizessazd tu’llQes
fcabl €. as cl ai rmd Iar}*earm%eseod trhq, lfeocueidelrn%urf‘ace of sald centra] member

".,lb:%%;,,.i;f} and the plast1cs materla] comprlses a layer hav1nn -an;

-¢31nner surface thch conforms ‘to the outer surface pre—'

'5rsented b\ the centra] member m1th the tubes thereon.;,d -

ﬁﬁ J”idi A cable as c]almed 1n c1a1m 1-'where1n the plast1c<f":

"Tgmaterla] compr1ses a coverlng laver fox the central

7member haxzng an 1nne1 surface'hhlch conforms to the:?”:

: fouter surface presented b\ the central member and outer
'atasurface on uhlch sazd tube“ are dlsposed nd a. further L
'Ja\er ha\1nn an- Jnncl;aurxace thCh conforms to the outer
: surface presented b\ the cover:na lawer hlth the tubes
".'thereon.'- o e
ﬂ.-4g' A cable as clalmed in c1a1m 1 2 or. 3, wﬁereinxad
:'uater barrler is proxlded over sa1d p]ast1cs maﬁeriaif
5. ‘A cable as. clalmed 1n c1a1m 4, uhereln said;water:'

-f-barrler comprlses al metal sheath._ﬁll7'

”*rﬁ;ffi A cable as cla:med 1n c]alm 4 or: 5, uhereln sa1d

””dnater barrler contacts the outer surface of sa1d plastlcs

"_materlal
' ’/. A cable as clalmed in any one of the precedlng
*mcaalﬂs and cev01d of anv re.;nforcef"env agaan en51lef”

o ang raalal corpre551we ;oad;ng "aclally ou,warclv of - uhe.
"“f1bres ' : ' B




| s teeI\Mreg -
-al ns, wherel n. the strands of ﬂﬂ ﬂ"n Me com pr| se s )
S A cabl e as claimed in any o ,ﬂ 'ﬂuﬂlﬁ 7, mhereln the strands:

- A cable
pi d central menber conpri se aromat T c 'bolSyarti de threads

A-ai med in.any one of claims 1 to 7, whereln the strands of 'said central
rrenber conprise- carbon fi bre threads. '1@)0 -11.. <A cable as clained in. any:

he precedin _ rein.the strands of -sai'd central menbe_r |n-__ o
d(e)f a% Iegs? one gl eéglll Fcaf ﬁfﬁbﬂﬁﬁc”v‘enél%ﬁ%n?f 4be procediig as +
I'ai'med in cl glming, whereiin the streads ef esi1dCabhyrsONAMRId Y &) ement o
- Pises. a COPRSE WkEE1 1%resl3. A cablie as clained.in any one of the ' .
" preecedi ng cl ai ns, ‘wherein sala central menber is adapted to vmth S]Ea{]ﬂ o
- Tsubstantial | y9a| | of theibessi EeakRagi Ngs. o0 she &bl £, 4 uglpgc ,'2890 e
. cable. 14 ejo chlbre fc{ablgswé‘ablefor under wa (s as I
“clained in cl a| lﬁng SuBLTantsart ysak h%‘?'e‘i?ﬁhem’?@edcoﬂ!rs"lse An optical

.-:-;;-fl br'e cabl e sarpabteCfpolwdedmtlereme. and substantially as herein o

< described with reference to Figures 1 and 2 or Figures'l and 3 of the
”'acconpanylng $8. - aﬂﬂhbe -as: clalmed in anv one of clalms 1 to 7, T
o 'whereln the: strands of sald central member comprlse_'ﬂg IR

_ 'ucarbon flbre threads. _ _ _
210 11. 0 A cable as clalmed in: any one of the precedlng o _
" claims, .whereln the- strands of said central member 1n—li;f{ffi*ﬂ';

cluae at least'one electrlcally conductlve element.

._12 A cable as - clalmed in clalm 11 whereln the or each _f\‘/ilf

electrlcally conductlve element comprlses a’ copper w1re.. .

15'_l13 A cable as . clalmed in. any one Of the precedlng

claims, wherein said central’ ‘menber is. adapted to w1th—,:hﬂ”n5ﬂ
"r'stand substantlally all of the tensile - load1ngs on the |

cable durlnv laylng of the cable. o

14 An optlcal flbre cable sultable for underwater use
20 as claimed . in- claim 1 and substantlallv as - hereln L

descr1bed

15. . An optlcal f1bre cable sultable for underwater use
and substantlally as hereln descrlbed w1th reference to o
,Flnures 1- and 2 or Flgures 1 and 3 of the accompanv1ng ST

25 cdrawing.. . VA




