AN | MPRQVED FLEXI BLE ELONGATE BODY Thi s i nvgfnt ion relates to fhexkbley s
el ongat-e bodi es of the kind which conprise plurality of bare eIongate
el enents of nmetal or netal .alloy and which are adapted to be freely:
supported from spaced supports in long 5 | engths. The invention is
especially, but not excl usively,IMonees merk m 1 9L ©VEL dieesiT el Bobyi C
conductors of the kind which conprise one or nore than one layer of bare
eggngate el enents of electrically conductive netal or netal alloy but it is
to be understood that the 10 invention does not exclude flexible el ongate
bodi es not nornally intBrided nertrary rdlexties cteufkentplé celomgatgickodivese
ropes. In the Conplete Specification of our Patent No: 1598438 there is
descri bed and cl aidfedhe fHind pihd cis eaRRMigER DoRBURBIDIT sthgbate | ehergdphe

| ayer of helically wound bare el ongate.el enents of netal or netal

at | east one el onGh¥ LWt Mt i Thite il B ThAHY "(*Fljr%g%%ta??l%tgd -
| ength of th t ded bod d, | | d h | t t t
or 9t 1 ast one. ot B0 % HE T GHRPTRT (R cspated curpahes Epchare | "
| fib d/ f th
oresent | nvent on T ad i IR (1 {ﬁe"f%”ﬁéaf‘g“'ﬁ M unicn i's

especi al |y sui t ablggd1Qfs 14a S AhduEroeash e&iéa&ewr@i@éwic cofductors

of the kind which comprise one or more than one layer of

bare elongate elements of electrically conductive metal
&_} or metal alloy but 1t is to be understood that.the
10 invention doés not exclude flexible elongate bodies not
normally intended to carry electric current, for
instance, wire ropes.
In the cémplete Specification of our Patent No:
1598438 there is described and claimed a flexible
15 stranded body comprising at least one layer of helically
,”wnunduﬁarew elongate elements ¢f metal or metal alloy, at
least one elongate compartment within and extending
throughout the length of the stranded body and, loosely
housed in the elongate compartment or at least one of
20 the elongate copartments, at least one separate optical
fibre and/or at least one optical bundle.
It is an object of the present invention to provide
— _an-meroved!flexible elongate body which is especially

suitable for use as an overhead electric conductor.



Accar gi to the invention, the inproved flexible elongate body conprises

ne | ayer of helically wound bare el ongate el enents of'netql.or' .

oy, at |east one elongate conpartnent- within and extending 5

t hrou ut the length of the elongate body and, |oosely housed in the

~elongate conpartnent or at |east one ofpthe elongate conpartnents, at |east
one optical fibre elenment conprising a flexible tube having a bore in which=

~at least one opticalyddo¥d negs t° JrROsiE verdtiGed ik thinoWeNr i SgibLbe 1S o g

bent -or otherw se flexed, the or. each optical fibre is free to nove to a

i mted extent eifcapater Idy forprd sdd ey aspect droe theydénibef mbeieanmy he

flexible tube is resiliently set in such a formthat the central

| ongi t udi nal ~ awiominaf bialre tello: gadld eiemenits |ahgidtadl nat | yetexX enldl oy, pat h

whi ch, between any two longitudinally spaced positions, is greater in

| engt h t han t héer=aét ionienedondiaftearrcm ffat Wit sdli tthin vind it e¢nhbngt he

arrangenent being such that, when the resiliently set tube is subjected to -«

a | ongi t udi n&l LPrageemt édrer degiatd ot ddie 1R ERe Wit99Y t3HEr 10238 hY ght en

in a lengthw se direction against the action of its resil]ient set thereby

to reduce the ONSE% i ¢ SIHNERF S FTRPIT B POAT 723 9% ™, when #
the t ile f [ d,  the .tub i1l ret : d t 1 foit
osi | font set FOFardonEe SolgrAn naiEA - v Ay % Snt i Bt be

.of the opticaleﬁgg

et comprising a flexible tube having a bore in
which at least one optical fibre 1s so loosely housed
10'that, when the tube i3 bent or otherwise flexed, the or. \_)
each optical fibre is free to move to a limited extent
transversely of and with respect to the tube, whefein -
the flexible tube is resiliently set in such a form that
the central longitudinal axié of the tube follows a
15 longitudinally extending path whiéh, between any two
longitudinally spaced positions, is greater in length
~than the rectilinear distance between¥said/two
positions; the arrangement being such that, when the
resiliently set tube is subjected to a longitudinally g
20 applied tensile force, the tube Qili tend to straighten ~
'in a lengthwise direction against the action of its .
résilient set thereby to reduce the tensile force
applied to the or each optical fibre and, when the
tensile force is removed, the tube will refurn under the

action of its resilient set towards its original form.



element |'s resiliently set in such a formthat the cental |ongitudinal axis
ok thé.tubg follows a path of snoothly curved undul ati ons, the axes of

curvature of 5 the undul ations preferably |ying parallel to one another
substantially normal to the longitudinally axis of the tube. By virtue of
the snmoot hly curved undul ati ons, when-the resilient set tube is subjecte

tg-@ilongitudipally applied tensile force; he tube will tend 10 to
st\cai ghten agai nst the ?ﬁEfQPaBE"tEnEe§igk?B%e5€hbetB§tphé 59t§€¥1 there
length of the radii of the snoothfy curved undulations w |l graduaily

increase. Alternatiyeh¥nttDs FbeXibbRtiybseef i1hhgueRrt hCabrhi Phatekagent may
be resiliently set in such a formthat the 15 central |ongitudinal axis of

the tube follows acswbsianbhaltudbehicakipabh, thBethay obitbeshel pashl yr
extending path preferably tying in the range 5 to-[err] to the central
rectilinear axis ofmbdbehhel coakey entehdihgnsybéhe28xes ofTherwhéxrkel eft ube
ofs the optical fibre element may be of circular or nonncircul ar
cross-section anfl, the wvadhlabhtensppepfenbblyt h¥inadparathedktiesongf anpsher
tube wall is substantially constant at all transverse cross-sections of the
t'dbe. Wiere the flaRfibPubELpRti3lDPp BPrAAH- EPrENPatoRBbsYdsBALLYnaxls of
preferably it has a transverse cross-section of elongate form e

.g. of an
el ongat e forn1havfﬁ@?tﬁbbﬁajoPYpé?ﬁFF%I?giBBE PBPARER BycéﬁagdoPndglati°nsf
'épprOXIHBtely Sen1ﬁgggcgkgrrgg?gféngngeLntaggsis subjected to a

longitudinally applied tensile force, the tube will tend
L./ 10 to straighten against the action of its resilient set;
ﬁhat is to say, the 1éngth of the radii of the smoothly
curved undulations wili gradually increase. .
Alternatively, the flexible tube of the optical fibre
element may be resiliently set in such a form that tﬁe
15 central longitudinal axlis of the tube follows a

substantially helical path, the lay of the helically

extendling path preferably lying in the-range-5° to 15°C
to the central rectilinear axié of the helically
extending tube. | |

20 The flexible tube of the optical fibre element may

3 ' | be of circular or nonwcircular cross~sectlion and, in

each case, preferabiy'the radial thickﬁess'of the tube
wall is substantially constant at all transverse
crosstsections of the tube. Where the flexible tube is

25 of nonhcircu;ar crossksection, preferably it has a
trénsverse cross*#section of elongate form._e.g. of an
elongate form having two major parallel sides joined bdy

ends of approximately semi=~circular shape, and in this




- 4. caSe preferably the flexible tube is resiliently set in such a formthat

: -\entral | ongi tudi nal axis of the tube follows a path of snmoothly curved .
iti ons whose axes of curvature lie substantially parallel to the 5
r transverse axes of the flexible tube. The flexible tube of the

_ Al fibre elenent is preferably of a‘hpl astics material or plastics
- ﬁterials whi ch can be readily resiliently set so that: its central

| oyl t udi nal aﬂa§¢(ﬂﬂQﬁﬁr%Pk%uqhQﬁfk?ﬁihﬁﬁu¢¢%ﬁ fyrneablientlytses £8 be - N&
understood that, in sorre ci rcunst ances, the tube be of resilient netal

or metal alloy.Sude B %"a?brFl't?pttl"c“aq ¢emrRa} o%%%jy"“h%h%% pitnefrERPliently

set flexible tyb bl te ] t d
Sepecially wherfd rf?q}‘éeaﬁ%yab?a DR Sty omblnd, Shar bt TRaLT AP B,

two or nore optlceg fiJ br g{ug@enogtg‘%ggt;ﬁ{)ruc% pgl{@ ypﬁogggponent

parts of at | &St one o‘flc f1bre ribbon s | 00seée uséd in the-

“bore of thestufa&jarneex,rab@mssee 196 opt | o) ﬁ@f@fleambéf desired one or .

20 nore than one fl | ongat e rei nforcing enent, of an optica
fibre ribbon structunf el arald K & o rendesh 61 8£1 byi s dee fdeat g ¥hol | y _
or partially enbedded in a flexible elongate body of plastics material or .

are arranged sipia flyr 510 MNth 31 SIECEH e:daﬁa-:%l ofye ;maas)ﬁ ssirhacer 0bia
fl exi bl e tape.

?

which can be readily resiliently set so that-ics central
longitudinal axis follows a path of the required form

10 _but it is to be understood that, in some c¢ircumstances, <
the tube may be of resilient metal or metal alloy.

The or each optical :ibre loosely housed in the
resiliently set flexible tube preferably is unsupported
but, in some circumstances and especiglly when the tube

15 follows a_path of smoothly curved undulations, two or
more optical fibres of the optical fibre element may_bé
compdnent parts of at least one opticgl fibre ribban
structure looseiy housed in the bore of the tube. In
this case, the optical fibres, and if desired one or

20 more than one flexible elongate reinfércing element, of
an optical fibre ribbon structure preferably are
arranged side by side and are'wholly or partially
embedded in a flexible elongate bo&y of plastics
material or are arranged Side by side and are secured to

.25 one major surface of a flexible tape.



In all cases, the flexible tube of the optical fibre elenment nay be
substantlally filled throughout its length with a water-inperneable medi u
of a.grease like nature which is of such a consistency that the or each
optical fibre or the or each optical fibre ribbon structure is free to
relative to the tube when the flexible elongate body vibrates, oscillat
or..is otherw se flexed. The greasy mater-ln%erneable nedlun1nay consi st

onvmay conprise as a major constituent, 10 silicone The opti cal fibre
el ement as above described?}k ?ﬁ%eéubféﬁtbebe}ecBUg%nﬂfn&hPa9éﬁf°al

I No: 85/06468 fil ed h d
oyt WS il et e B B P EARY
Iini;ed relative vengnt tmeen é gﬂ Qch 8Ft|ca f&brg el epgn T %he
flexible el ongate b B ah %k% Ht RAFPRRCTF 8P BT 8 ePbngalt oy "

vibrates, osci | ates, or. | S LI 58 4EHEY BSnURNvohOy PRaEXPHR! B QLEH'

I R the case when an over head el ectric conductor ree y supported

flexible elongate bodyods ﬁyw@csxedtse m»nsl&entbmiesllrﬁkaﬂevmﬂpusmnt
bet ween the or each optical fibre element and the flexible el ongate body

can al so occur whegk s dee D&y & St ebe St®] #6¥80r £0a 01 682081 PBet €R5k| AnkRAbne
during and after its installation due to forces inposed on it by w nches
and brakes, etc. Wiehivle ebefigate tessy onitgat &€, boslyillates or is

otherwise flexed. Thé greasy water=impermeable hedium
may consist of, or may comprise as a major constituent,
~ 10 silicone gel,

The optical fibre element as above deseribeq is tﬁe
subject of opr co#pending Patent Appiication No:
85/06468 filed on the same day as the present
applidétidn;

15 By virtue of being housed loosely in the elongate
compértment, limited relative movement between the or
eécﬂ.opﬁiééiufibre element gnd the flexible eiongaté
body can take place when the flexible elongate body
vibrates, oécillates or is otherwise flexed as may, for

20 example, occur in the case when an overhead electric

s . conductor oﬁ other freely Supported flexible elongate:

body 1is subjected'to winds. Limited relative movement
between the or each optical.fibre element and the
flexible el;ngate body can also occur whéh the body is
25 subjected to a changing tensile 1load during and after
its installation due to forces imposed on it by winches

and brakes, etc. which are used in tensioning the body



- ext

‘transferred, at least in part, to the or any | oosely housed optical fibre
el enent, the flievsitlalld attulem ,ofchiamgesd cvertienvdile staad gint ethe nf hek Bhihé hwi se
direction against the action of its resilient set thereby to reduce any

tensile force

E3 ontgdtt embgplety otdveradisse deeewpplueda cchdreges bmye vpereal

fibre and, when the tensile force is renpved, the tube will return under

the action or

aspect of the invention, an 20 elongate conpartnent is wthin and extends

iLod digg [anghtl s dtemRaRAtdy € « s lovBigiedir st Ve meyRN R ef erred

t hr oughout t Re YE¢HGER Fhey CUIRaUhtAPR LSRR et 1371 YR centra
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core 305" ne Srysaghus o helisel it bl et Sty o

enbodi nent of

el ongat e nmenber "having a central
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20
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or | ch constitutes

of the body. In any of these situations, in the

unlikely event that a tensile force applied to the

flexible elongate body, may be transferred, at least in U

part, to the or any loosely housed optical fibre

element, the flexible tube of the element will

straighten in a lengthwise direction against the action

of its resilient set thereby to reduce any tensile force .

that might otherwise be applied to the or any optical

fibre and, when the tensile force 1is removed, the tube

will return under the acfion of 1ts resilient set

;owards its ofiginal form.

In'qne breferred aspegt of the invention, an
eiongate compartment is within and extends.throughout
the length of a substantially circumfenentially rigid
central core and the 6r eéoh layer.of helically wound

bare elongate elements of metal or metal alloy surrounds

- the central!core. In one preferred embodiment of this

25

aspect of the invention, the central core is a single

elongate member having a central bore which constitutes

“Ontain a predeterm ned saggi ng condition; after installation, changes in
ihe load in the flexible elongate body can al so occur due to changes in .
al loading and in tenperature. Limted relative novenent 5 befween

w1 each optical fibre elenment and the flexible el ongate body can al$o
r/whilst the body is in service anggcreep gives rise to non-elastic
sion of the body. In any of these situations, in the unlikely event .-
that a tensil e tfore Aappla et daetdraniti: d |exd i g edoigit Pobpdyst emy be el

.



7 the elongate conpartnment. The single elongate nenber initially nmay be of.
substantially U shaped transverse cross-section, one or each of the |inbs
of the.U being folded inwardly so that the gap between the free ends of 5~
the limbs is at least partially closed, the space between the |inbs and thg"
base of the U constituting the elongate conﬁartnent alternatively, the e
si;ngl e el ongate mepber initially may be a ape of netal or netal allo

t rafisver sel y foIdeHhFoe%BPﬁ?ﬁetﬁBBpafﬁ@e&Eutt H& fé“ﬁ&ﬁg@ﬂﬁ&ﬁﬁé@l?ember
ext endi d f b l.ded N d.t th I n
cxtendi g e of e, 895 Hg)Ra"ahShg R BLISEA SFRINEC LIRSS
transverse cross-sgehiongehk ? ?naghge %Qﬁ 68Nthdl 1G858 %?ytﬁ% gnbeg%g

form 15 of any one or nore o t Ponal “Const FUCt i ons descri

i llustrated in therGCogphet fySPAEH! 56athal %eogsppﬁbe%ewothm%%f%en'a@ of
anot her aspect of the invention, the central core may consist of

separately forneg ﬂaét§1aescespatsneasanpaamealiglbdoebangahe aaaber of
metal or netal alloy having in its outer surface at |east one

I ongi tudinal |y exteatiwegnrenessinss, aAdr eaendaBg bhiethendr cehangaue 1M,
a“longitudinally applied transversely fol ded tape of netal or netal alloy,
whi ch 25 tape overklesgihe compachmkeohgi alitlenakity vetyentdhegsiegdses ellonizatm

an el ongate conpartnent.
member initially may be a tape of metal or metal alloy

transversely folded to form a tube, the abutting
10 longitudinally extending edges of the ﬁape'being welded
or otherwise secured together., 1In all cases, preferably
the central core is of substantially circular transverse
cross~section,
Alternatively, the central core may be in the form
15 of any one or more of the optional constructions
described and illustrated in the Complete Specification
of our Patent No: 1598438, |
In another aspect of the invention, the central
core may consist of two separately formed parts
20 comprising an inner solid elongate member of metal or
metal alloy having in its outer surface at least one
1ongitudinai1y extending recess and, surrounding the
inner elongate member, a longitudinally applied
transversely folded tape of metal or metai alloy, which
25 ﬁape overlies the or each longitudinally extending

recess to form an elongate compartment.



8. In.a further aspect of the present invention, the central core is of

- iumor an alum nium based alloy; at |east one |ayer of bare el ongat'e
ments of steel surrounds the central core; and at |east one 5 '
Pstapti-ally circunferentially continuousjouter |ayer of alunjniumor an
in nj um based all oy surrounds the |ayer of |ayers of steel bare el ongate

ts, alumniumgf & ymﬁlgﬂgéﬁlsg};a&ogagf phOSRENLhRLnEo0E RfleOr Of -

ter layer at |easti par i'ng nterstices betweén the )

- steel bare elongaie. e egEntSis | Bt B §mEASEn bRCaRCRL LAk nEAREbEBY gCONPY i SE
at | east one layer of bare elongate elenents of alumniumor an

~alunini um basedh B Py, a€arda £t CORE LAY NGr abhF BNEYBHERL EM @3 SmeAELI OF
approximating to a sector of an annulus or 15 having a transverse
Cross-secti on. ot &4 hs ar shapes t baé , cehenal heofrbexahliceael oegatechedy is in
tension, said elenent is in interfacial engagenent wth adjacent bare

el ongate el eherdsbstantal altpsesrcuhbDeeephii 831 pf cohbisbongabatad layer .

~conpartment not occupied by the optical fibre elenent or el enents may be

substantial |y féf | abumizhum er|aeonbugbhivr-baped adley- Bupeenpdsl &heedi um

of a grease |ike nature, the silicone gel or other greasy wat er -i nper neabl e «
medi um bei'ng ofl&YfRth @ cbHBER? ePtysSheelharer AoBEaEAcRIBPERERL fibre

element is free to nove S _ :
- aluminium or aluminium¥based alloy of the central core

and/or of the outer layer at least partially filling

10 1interstices between the steel bare elongate elements. _
In this case, the central core may comprise at least one ~
layer of bare elongate elements of aluminium or an
aluminium&based alloy, each element having a transverse
cross~section épproximating to a sector bf an annulus or

15 having a transverse crossidsection of such a shape that,
when the flexible elongate body is in tension, said
element is ;n inter“facial engagement with adjacent bare
elongate elements. | o -

in all cases, those parts of the elongate

20 compartment not occupied by the optical fibre element or W/
elements may be substantially filled with a silicone gel
or other water“impermeable medium of a grease like
nature, the silicone gel or other greasy | ' .
water#impermeable medium being of such.a consisﬁen&y

25 that the or each optical fibre element is free to move

relative to the flexible elongate body when the flexible



relative to the flexible el ongate body when the flexible el ongat e body
vibnates,'pscillates or is otherwi se flexed. Another greasy water

i nper meabl e nmedi um may consi st of, or may conprise as a mmjor constituent,,
petroleumjelly., 5 When the inproved flexible elongate body is an
overhead el ectric conductor, e.g. an earthyconductor of an overhead
electric transm ssion or distribution system in some circunstances an

ehectric current flydped Wody V1B SePErdHeh Al P8k tEe CONGUREPG1s@S MaY:

10 occur as a result of a fault or 1ightning, may be of such a val ue t hat
there is the risk gihatedeataipiedmt gt 481 | Wik oSHREer Wéat e Hedi@mtnay! | be
conducted to the optical fibre element and to the or any optical fibre and
will result in damegesisc tde, opt iy doprel ©d eaend mhHj o Soemedt Deavwege,to the
optical fibre that its light-transm ssion efficiency is reduced to an -
undesi rabl e ext entpetrakewxajelley.t he generated heat may cause plastics
material of the flexible tube of the optical fibre elenent to soften and
exert such pressure 20 Whan ttee ovmrirgve doSkes ¥l horisekongateapody bie a’ to
reduce its light transm ssion efficiency to an undesirable extent. .
Aecordingly, in scheertheadinshesicese ¢ Y4197 bl 2+ § ub¥ A2t eendpehor of

optical fibre elenment may be of. 25 pol yet her sul one, poJyetherimde or
.ofher plastics an overhead elect icBQransmiséqbn othig%r bution-

system, in some ecircumstances an electric current
flowing for a limited perliod along the conduétof, as may
K,/ 10 occur as a result of a fault or lightning, may be of
such a value that there is the risk that heat-generated
during passage of the current will be conducted fo the
optical fibre element and to the or any optical fibre
and will result in damage to the optical fibre elemeﬁt
15 or such damage to the'optical fibre that its
lightﬁtrahsmission.efficiency is reduced.to éﬁ
undesirable extent. For example, the genefated heat may
cause plastids material of the flexible tube of the
optical fibre element to soften and exert such pressure
20 on the or aﬁy loosely h;used optical fiﬁré as_to feduce
T : its light“transmission efficiency to an undesirable
extent.
Accordingly, in soﬁe circumstances, the flexible
tdbe of the or each optical fibre element may be of
25 polyethersulphone, polyetherimide or other plastics

material capable of withstanding temperaﬁures in the



mat eri al capable of w thstanding tenperatures in the 10. order of 3000C
gr\a short period and/or a layer of thermally insulating material nay be
d in the elongate conpartnent and surround the optical fibre elenent
ments. Preferably, the thermally 5 insulating |ayer is a
erentially continuous | ayer which 3&. bonded or otherw se adheres to
hgf bpundary surface of the elongate conpartnent. The |ayer of thermally -
(nsul ati ng mat erider edy 390 %G (fifry %cﬁm tRE A tand 4 an 18- ¥heenhef e of the;
peundary surface area of 10 the elon 8 te co artnent, or the |ayer -of

thernal 1y i nsult&Srig it ér‘isé%laf%ﬂ%é“ hﬁ%&?‘ifs%%a"c%d“b%rt i ons of
the b d f bt th |
and the boundary %ﬁ%ﬁeagﬁy S arHn S NP Y HAET o LB he |
| ayer of 1.5 th‘irer:%lnl nsylatd g mtﬂeﬁérébﬁfsev{r% ah & %Pft' ng of

pl astics t her mall y nSLﬂ at| ng material such a Icone ru

pol ytetraf | gor I rg f r folo)] Sn &L &Qs PPL -
poIyetheretlﬁerEZl:st(g‘ﬁ'eé&%l yecar oﬁatégqglqﬁisd%p ones lypo yesters %nd ¥ e 20
aromati ¢ pol yaghdensqlsd goiiea the el &hddadas My ke nkeyd @i dar For
enhanced thermal insulation, these plastics materials may be in cellular *

form The i nveRlir@ades d‘furﬂriherenddgwéadﬁbé}ytneerdﬁscrrrpélmyezbyoﬂvay of
exanpl e, of three preferred forns
thermally insulating material may be firmly bonded to
substantially the whole of the boundary surface area of
10 'the elongate compartment, or tﬁe layer of thermally W/
insulating material may be bonded_to mutual;y spaced-
portions of the boundary surface area, any ailr between
"the thermally insulatiqg layer and the boundary surface
serving as additional thermal insulation. The layer of
15 thermally insulating material is preferably a goating of
plastics thermally insulating material such as silicone
rubber, polytetrafliuorocethylene and other fluoroeﬁhylene
polymers and co¥polymers, poi&etheretherketone,
polycarbonates, polysulphones, polyesters and the
| 20 aromatic polyamide sold under the Régistered_Trade Mark ~
"Kevlar". For enhanced thermal insulation, thesé
plastics materials may be in cellular form.
The invention is further illustrated by a
description, by way of example, of three preferred forms

25 of optical fibre element suitable for use in an overhead

o flexible electric conductor and of four preferred forms



25 of optical fibre elenent suitable for use in an overhead fl exible
el ectric conductor and of four preferred forns of overhead flexible :
el ectric conductor incorporating an optical fibre elenent, with reference/
to the<acconpanying drawi ngs, in which:- Figures 1 to 3 are isonetric
di agrammatic views, 5 drawn on an enlarged scale, of the three forns of

optical fibre el engntyydpifhdd P8 vh d @ Lo AL d IHIRURSSEr CfDSSr $OCLL 0@l an-
visems of the four preferred forms of overhead flexible electric conductor.

10 Ref erringdtq ddgurivrle dihdndry Stwifth meferapidcalo fikge el ement 1
conprises eight optical fibres 4 each of which has an overall dianeter of
250 um and whi ch iasedomsRipnpuretkingd heaiboreiad::a fl exi bl e tube 7 of

ori entated pol yethyl ene teraphthal ate, which tube is of 15 substantially
constant circul ar crosdispsotdsonl tty dighroutl § amet iyt dil agranimat jac radéws ) y
wal I thickness of 0.4mm and an internal diameter of 1.8mm Each of the
optical fibres® mnawmaen @arcotlanget secald odf dilis drige ifomAI R of a
coating on each of the other optical fibres., 20 The flexible central
" | ongi t udi nal axrs°d’ft1t°r?eltd5€‘eeﬁ4c?mr%’rfc anfe t ube, 7 is resiliently set
stich a formthat the tuype foII ath of snooth curved undul at

which have radii of cu Jéﬁﬁ%? &f?ﬁﬁ?ﬁ%ﬁ%ﬁf eﬁﬁfﬁﬁuﬂﬁf%ﬁ&ﬂ? foews

curvature lie par%é‘ﬁhé(%éﬁyap é¥e5¥eéﬂy%rms of overhead flexible

electric conducter.
10 Referring to Figure 1, the first form of optical
‘fibre element 1 comprises elght optical fibres 4 each of
which has an overall diameter of 250 um and which'is
loosely housed in the bore of a flexible tube 7 of
orientated polyethylene teraphthalate, which tube is of
35 substantially constant circular cross#section throughout
its length and has a radially wall thickness of 0.i4mm
and an internal diameter of l.8mm. Each of the optical
fibres 4 may have a coating of a colour different from
that of a coating on each of the other optical fibres.
A K~/ . .. 20 The flexible central longitudinal axis of the tube, and
hence the tube, 7 1s resiliently set in such a form that
the tube follows a path of smoothly curved undulaﬁions 8
s which have radii of curvature of approximately 60mm and
whose axes qf curvéture lie parallel to one another and
25 substantially normal to the longitudinal axis of the

tube.



Mstantially normal to the |ongitudinal axis of the tube. 1 2. The
formof optical fibre element 11 shown in Figure 2 conprises,an
fibre ribbon structure 12 conprising eight - -optical fibres 14

side by side and enbedded in an g;ongate body 16 of silicone %

Each of the optical'fibres 14 H&S an overal | dianeter of 250 um

have a coat Ll.?ll caI ?n%°|f%ﬁ’~'irxT%' ffg{teirbt frfqrb?rrteéﬂfeltlbagge&éﬁenco d'ﬂg on

each of the other br es he o |ca on structure 12 isx+

| oosel y housedihnFEPﬁrgo@ecQEp@iE%%XhW gww@%ll%fg}éMngbd§ JBceOfre

orientated pol yethyl'ene teraphthal ate and which has a transverse
cross-section @b 38mpr@BIARE efi@h® dR\¢iiRG 1t WA bFRsOr Palrd dritte &iglege j®) Ned by
ends of approximately sem -circul ar shape. The flexible tube 17 has a
substantially soaet and walble dideidcknean @1 ohgdvy bvadyld 6 rifersidl i eajer
transverse dinension of 2.5mm and internal mnor transverse di nension of
1.0mm the 6ptRcallitlere Erlbbonfsttihectoptd cbd Hadresrdjlbrhas arsvereswmll .
di mrension of 2.2mm and a minor transverse di nmension of 0.3nm The flexible
tube 17 is resiipsrtiey o&t 259 s@clend) @aYohgvehsr et idehtafala | e ¥udi na
axis of the tube, and hence the tube, follows a path of snoothly curved y

‘undul ati ons 18d§\/ﬁféﬁeﬁ&v§"P§d|tlha(§f of Ut W@téfngap‘?ﬂ} Bashatd yEebRE e

whose axes of cur Tr?i%res

The optical fibre ribbon structure 12
is loosely housed in the bore of a flexiﬁle'tube i7
10 which is méde of oriéntated polyethylene teraphthalate W
and which has a transverse cross#section of an elongate'
form having two major parallel sides joined by ends of
approximately semi-circular shape;-'The flexible tube 17
has a substantially constant wall thickness of.O.Smm; an
15 1internal major transverse dimension of 2.5mm and
internal minor transverse dimension of 1.0mm; the
optical fibre ribbon structure 12 haé a major transverse
dimension of 2.,2mm and a minor transverse dimension of
0.3mm. The flexible tube 17 is resiliently set in such
20 é.form that the central longitudinal axis of the tube, —/
. and hence the tube, follows a path of smoofthly curvéd
‘undulations 18 which have radii of curvature of
approximately 60mm and whose axes of curvature lie -
substantially parallel to the major transverse axes of

25 the flexible tube.,



substantially parallel to the major transverse axes of 25 the flexible
}ubez 1 3. Referring to Figure 3, the third formof optical fibre
el ement 21 conprises an elongate body 27 which is made of a thernopl asti c5-
hmterd al and which has a transverse cridss-section of elongate form havin
two 5 major parallel sides joined by ends of approximately sem -circul ar
shape. The el ong&ef e ne Enhdd 8urdpjdor theatdiEds £ oFmofsiops 1616, Onm an

1T di ng .t hr oughout the | ength of

hor transverse dinension of. 2. Oym

Ex
Y& el ongat & HERy elpment, 3&01‘@%%’cﬁ“‘hgrsi%ggxénwggsé"lﬁm&“oéé- section
f siml f i he bod i .
of simlar gnape o tQi%g%gpégﬁﬁqggym%@%ri%qbQQQEQhu%%}ng %SY on opposite

5i des’ of the voré 2¢ resilient copper Loosel y

housed in t I inGalapf iaRL i tEk r,e 2 each
conpri sing E?Sﬁ?“%5%?c3?%fﬁggégggﬁ%affaﬁgég‘?f§29%§§bﬁggﬁﬁ zn enbedded in

an el ongst ena@dy 2@rQ 19l isGQRe 3oivleal By RaQ3 Qf Wit xQmiaitedly fibres has
an overall dianeter of 250 um Each copper wire 25 is set in such a form

that the cesemalclieragilardishalpeaxi Thef elbagatenyaidy l2qdnad7.a aaddrence the
body, itself follows a 20 path O snoothly curved undul ati ons 28 whi ch -
have radii &fapaveaser digfenapomorifmét. Oy @ddmaamd noirose ansyerafe curvature *
lie parallel to one another and to the nmjor transverse axes of the
el ongat e bodymension of 2.0mm. Extending ;hroughou: the length of
: : the elongate body 27 is a bore 29 which has a transverse
' 10 crosssection of similar shape to that of the body and,
\_ embédded in the body on opposite sides of the bore 29,
are a pair of resilient copper wires 25. Loosely housed.
in the bore 29 are two optical fibre ribbon structures
22 each comprising eight optical fibres 24 arranged side
15 by side and epbedded in an elongaﬁe body 26 of silicone
acrylate, each of which optical fibres has an oferéll
diameter of 250 um, * Each copper wire 25 is set in such
a form that the central longitudinal axis of the
elongate beody 27, and hence the body, itself follows a
20 path of smoothly curved qndulations 28 which have radil
of éurvatﬁre of approximately 60mm and whose axes of
cufvature lie parallel to one another and to the major
transverse axes of the elongate body.
When the opticﬁl fibre elements 1, 11, 21 shown in

25 Figures 1 to 3 are subjected to a tensile force, the

H flexible tube 7 and 17 and the elongate body 27 will




fhen\t he optical fibre elements 1, 11, 21 shown in 25 Figures 1 to 3 are,
je¢ted to a tensile force, the flexible tube 7 and 17 and the el gngate
27 wi || 14 tend to straighten in a | engthw se direction against  the
of the resilient set in the tubes qf in the copper wires 25 thereby
ing the tensile force that would otherw se be applied to the optical

fibres 4 and 5yQp4 €3l skirR@Entidaans ald et mMA seNdie diod Pdd fsd e 1S -

renoved, the resilient set in the tubes 7 and 17 and in the copper wres 25«
wi |l cause theagpiiiogaabef ithee r@lseMdrin: Isetlin 2hd & ymidirdgr tiowagrks their
original undulating form 10 The overhead flexible electric conductor
shown in Fi gur ecdpeenpiireas 25 cderedly ceducdhg disd ittartsil oy arcé e
extruded el ongate al um ni um nmenber 42 of substantially U shaped transverse
Cross-section, vohé dspibersd sigebreappltied iYrb$ hef adid a3 lcdhidiieutd mpdn 15

el ongate conpartnment. The central core 41 is surrounded by three |ayers 45 -
of helically weakdcrdulddrier €4 bdrng R Mindmdfasedff9ro\Ene Hemi bt i ons of

| ay of adjacent |ayers being of opposite _hand. Loosely housed in the

el ongat e conpaf PRERL 16 Fie@odf dundiieatia?d it Ak it &M B hehtdd as
Shoun N P19 o2 WS AOUER S, ST STV AR N
fibre elements 1, 11, 21 to return towards their
 origina1 ﬁndulating form. |
10 The overhead flexible electric conductor shown in.
Figure 4 comprises a central core 4l constitﬁted by a ~
- single extruded elongate aiuminium member 42 of
substantially U+-shaped transverse crossﬁsection, the
space 46 between the limbs of the U cénshituting an -
15 elongate compartment.' The.central core 41 is surrounded
‘by three layers 45 of helically wound round #1533 of
aluminium#based alloy, the directions of lay of adjacent
layers being of opposite hénd. Loosely housed in the
elongate cdmpartment 46 is an undulating optical fibre
‘20 -element 11 as shown in Figure 2. | </
‘The overhead flexible electric conductors shqwn in
Figures 5 and 6 are similar in construction to the |
overhead flexible electric conductor shown in Figure 4 .
except for the form of the central core and, for

25 convenience, comﬁonents of the flexible conductors shown

in Figures 5 and 6, respéctively, ﬁhat are similar to



overhead-fl exible electric conductor shown in Figure 4 except for the for
of the central core and, for 25 convenience, conponents of the flexible
conductors shown in Figures-5 and 6, respectively, that are simlar to
15. these of the,overhead conductor shown in, Figure 4 have been given

references greater by 10 and by 20 than the references of the correspondi

conponents of the fJeoxible @@@W&Pﬁeé&‘%\%&@cﬁﬂ%ﬁo&niﬂﬁPEuPé/eﬁ-hﬁé‘@es-

eleetric conductor shown in Figure 5, the central core is a tube 52

forned by transversgdy gotet NWeBersdddds Ofr Sd 840 NbM Hased 9 | 9y . thint HiRe
fl exi bl e conductor shown in Figure 6, the central core 61 is constituted by

a single extruded red fosr9eri Ce Al oM eI sENEEFo O 10F  dbhn Sorbei et oAl £ ye U- shaped
cross-section, the gap between the free ends of the linbs of the U being
partially closed tflestiea d¢dredunichrt ashawn ot i Cegurdfe bk e eleneiné dédermes e
el ongate conpartnent 66. The overhead flexible electric conductor shown in
15 Figure 7 has a glartrlc cernd uat eorssheqn ngn o1 gwite skpae e¢gnénahedopart s
conprising an inner extruded el ongate nenber 72 of aluminiumhaving inits

outer surface fourdlkirtuhfietthiiallrayhct, tranyy et hal 191 i@ werip

recesses 76 and, surrounding the inner 20 el opgate nber,. a longitudinally
applied transversél ﬁ‘]d“f“lfe"ﬂig‘f"éi'p%asﬁsd ot H X r#'grﬁh?/\/:;%c?‘n’”t%ﬂp"e RRTEEE the

shown in Figure 6, the central core 61 is constituted by
a single extruded elongate aluminium member 62 of
10. substantially UHShaped eross~section, the gap between
the free ends of the limbs of the U being partially
closed to retain the undulating optical fibre element 11l
in the elongate compartment 66;
The overhead flexible electrid'eonduetor shown in
15 Figure 7 has a centra; core Tl consisting of two
separately formed parts comprising an iﬁner extruded
elongate member 72 of aluminium having in its outer
surface four circuﬁferentially spaced,'longitudinally
extending recesses T6 and, surrounding the inner
o/ 20 elongate member, a longitudinally applied transversely
folded tape 73 of aluminium, which tape overlies the
longitudinally extending recesses to form
 §4 _ circumferentially spaced elongate compartﬁents. Loosely
housed in each of the elongate compartments 76 is an
25 undulating optical fibre element 11 as shown in Figure

2. The central core Tl is surrounded by three layers 75




| ongi:tudi nal ly extending recesses to formcircunferentially spaced el ongate
conpart ments. Loosely housed in each of the elongate conpartnents 76 is an
dul'ating optical fibre element 11 as shown in Figure 2. The central

-‘t\ 1 is surrounded by three layers 75 16. of helically wound round
egfof al um ni um based all oy, the directGons of |lay of adjacent |ayers
beivag of opposite hand. In each of the flexible conductors shown in Figures:
54 to 7,the oofedeh lsladdgatie wehpaunteinegy dfe subminiuntbasedialbay, ot
throughout its length with a silicone gel or other greasy water-inperneabl e
medi um 17. teeadisectionsp of] g ABRLATY DAKLTOMRIRE Rf at | east
one | ayer of helically wound bare el ongate el enents of netal or netal

all oy, at |easPPBREid®AGR0e conpartment within and extendi ng throughout

“the | th of the 5_el t d | d th
compar trent or at 385 a0he o1 Wife T4 IR cOnRTs et TackPeys
optical fibge g QUERL SUPSidi%R iyl éaﬂopeamnvém &,P%@ A which a

substéntially filled throughout its length with a

silicone gel or other greasy waterﬂimpermeéble medium.



| east one optical fibre is so | oosely housed that, when 10 the tube is bent
or otherwi se flexed, the or each optical fibre is free to nove to a limted.
extent transversely of and w.th respect to the tube, wherein the flexiblfe Q
tube is resiliently set in such a formthat the central |ongitudinal axi c)/
of the tube 15 follows a longitudinally extentTag path which, between an
t wa hongi tudi nal |y spaced positions, is greater in length than t he :
rectTl i near di st ancdAf3wen said two positions, the arrangenent being such
that, when the resiliently set tube is subjected to a Iongltudlnallg

applied tensile forke, thefitmlf $1883t% MY FLIR YRS RE L @ast one

| engt hwi se direction against the action of its resjlient set thereb

reduce the tensile #%%%ﬁa%ﬁuﬂ?%&F%%}xfﬂ??ﬂdeﬁﬁﬂﬁ(ﬁﬁ?Qﬁﬁt?lfﬂiﬂ%ﬁﬁF eﬁefﬁé
t le f t ub t the 25 fit
eoiliont set tovardle TR LA Torieedt o TEetre Heftiiitaby,
corpri si ng at Ieast(ﬁ)(‘nrgﬁ vl G‘F’Iﬁ eas{rP%lé% %pagﬁeeigﬁl e, £l gpgnts of

nmet al 18. or oy, ne e e conparthent within and
exteendi ng thr ougioys ddiesd £ngdy olnd oL &L 00R!Fo Bosly BRsnd 00Eshyapeused in

the el ongate conpartne east one of t he el ongate conpartnents, at

| east one 5 opticaloddd¥nEAEENtagolRdd §idWe dof | ©Xé béEor gdee havi ng a bore
in which at |east one optical fibre is so | oosely

compartments, at least one optical fibre element

comprising a flexible tube having'a bore in which at
\_ least one optical fibre is so loosely housed that, when
10 the tube is bent or otherwise flexed, the or each
optical fibre is free to.move to a limited extent
transveréely of and with reséect to the tube,
whérein the flexible tube is resiliently set in such a
form that the centrél iongitudinal axis of the tube
15 fol%ows a longitudinally extending path which, between
any two longitudinally Spaeed_positions. is greater in
length than the rectilineér distance between said two
positions, the arrangement being such that, _when the
resiliently set tube is subjected to a longitudinally
-:. | ' 20 applied tensile force, the tube will will tend to
straighten in a lengthwise direction against the action
of 1ts resilient set therebf to reduce the tensile force
applied to-the or each optical fibre and, when the
tensile force is removed, the tube will return under the
25 actibn of its resilient set towafds its original form,.
2. A.flexible elongate body comprising at least one

layer of helically wound bare elongate elements of metal

O



housed that, when the tube is bent or otherwi se flexed, the or each opti.cal
Rre 1S free to nove to a limted extent transversely of and with respect
he tube, 10 wherein.the flexible tube is'resiliently set in such a
¥Oh that the central |ongitudinal axis of the tube follows a path of -
ppt hl y curved undul ati ons whose axes oft8gurvature lie parallel to one
gt her and substantially nornmal to the |ongitudinal axis of the 15 tube, -~
t he arr'angenen?f‘bEPﬁglséiIﬁWha?t WﬁéﬁttHéeuﬁéﬁméﬁﬁﬁg°Mméﬁﬂﬂ%§Qﬁﬂﬂ§ﬁﬁ$“ At
subj ected to a | on.gitudinall X ied tensile force t he tube wll tend
to straighten PﬂdaeFEﬁﬁﬁﬁﬂﬁsE ﬂPFégPPBntaﬁaﬁﬁgﬁtth adthieo f 1om&ake pody

undul ating resilient set_thereby .t uce.20 he tensil.e f rce applied to
the or each op??g EP.BPéYa gue g ﬁg t&%gPﬁé%PoF8§H%£H%§ Eﬁhe t ube

w T oreturn un?gsskhg\ng%wep sibd u@@uleag.&,ggtcn% st 156 tsoawncgs its

original form ate body as a|n11 25
wherein thesfl g Fhnglti"?grgf e&'aﬁeaet bealro f's%% & eTRAY ph% rtea%é 'hear\vtilnyg set

in such a formthat the central ongi tudi nal axis of the tube
follows a subsgapbpal by hakeaahtpaklstt bael aptakatihe ibeld qal lsp axdandiyng
path lying in the range [err] to 150 to the central rectilinear axis of the~
helically extendhﬂgdStthe.when the tube is bent or otherwise flexed,

the or each optical fibre is free to move to a limited
extent transversely of and with respect to the tube,

10 wherein the flexible tube is resiliently.eet in such a W
form that the central longitudinal axis of the tube
follows a path of smoothly curved uqdulations whose axes
of curvature -lie parallel to one another and
substantially normal to the longitudinal axis of the

15 tube, the arrangement being such that, when the
undulating flexible tube is subjected to a
-longitudinally,applied tensile force, pheﬁtqpe wili tend
to straighten in a lengthwise direction against the'
action of the undulating resilient set thereby to reduce

20 the tensile force applied to the or each optical fibre N
and, when the tensile force is removed, the tube will
return under the action of its undulating reeilent set
towards its original form.
3. A flexible elongate body as claimed in Claim 1,

‘25 wherein the flexible tube of the optical fibre element

is resiliently set in such a form that the central

*» coL Mo§ o



4. A flexible el ongate body as clainmed in any one of the preceding
G ains,” wherein the flexible tube of the optical fibre element is of
nonscircul ar cross- section-and the radial thickness. of the tube wall is
10 substantially,constant at all transverse cross sections of the tube.
A flexible elongate body as clained in Caimg, wherein the flexible tube\_
of - the optical fibre elenent has a transverse cross-section of an el ongate
f s 15 having two gRkPEu@Bhal | 84181 8£Schoi P8Fe by oEDIRs Ok 30PE0XhERRGLY
sem -circul ar shape, the flexible tube being resiliently set in such a form
that the axes of cuévatarep®tn]hensnDeyhdy cnévrdiusgdulations lie
-substantially parallel to the major transverse axes of 20 the flexible

t ube. 6. A fl exi bt eerd bmgap 2t bolyimg thathedrangany®onhe db6°the phecedi ng
Clainms, wherein the flexible tube of the optical fibre elenent is made of a
pl astics material eentmakrra¢tilpiear axi ¢f ekhel hebloaghyeebbdypdine
cl.ained in Claim6, wherein the flexible tube of the optical fibre el enent
is made of orieht ate®e pol yet hyl ene teraphthal at e. 20. 8. A flexible

el ongate body as clained in aim6, wherein the flexible tube of the

optical fibre el entnt i4 Fheeibie el gRERES BREPhBReCLRIBEpbRyBRKePRENPfe.
' the preceding Claims, wherein the flexible tube of the

optical fibre element is of non#circular cross#section
and the radial thickness of the tube wall is
\_ 10 substantially constant at all transverse crossi¥sections
of the tube.
5. A flexible elongate body.as claimed in Claiﬁ 2,
wherein the flexible tube of the optical fibre element
has a transverse cross+-“section of an elongate form |
15 having two major parallei sides joined by ends of
approximately semi%circular shape, the flexible tube
being resilientiy set in such a form that the axes of
curvature of the smoothly curved.undulatiéns lie
C substantially parallel ﬁo the major transverse axes of
~ 20 the flexible tube.
6. A flexible elongate body as claimed in any one of
the preceding Claims, #herein thg flexible tube of the
optical fibre element is made of a plastics material or
~ materials.
25 T. A flexible elongate body as claimed in Claim 6,
wherein the fiexible tuﬁe-of the optical'fibre element

is made of orientated polyethylene teraphthalate.'

NI G



9. A flexible elongate body as clainmed in Caim6, 5 wherein the ,
(bl e tube of the optical fibre elenent has enbedded in the tube, wall at
\| y spaced postions a plurality of resilient elongate reinforcing .
emenks, each of which is so resiliently set as to cause the tube to -
the path of required form 10 10,, A flexible elongate body as

| e el ongate body  as clained Fn any one of the preceding’d ai s,

wherein the or,each; pptheab1 bkPhee! PR66! YrheHsedptRohheri8sk! keRhlentset
flexible tube of the optical fibre elenent is unsupported. 12. A flexible

el ongate body s £i&énee poLpe¥neresiphbakerlotopdlyethereimiieq or nore -
optical fibres are 20 conponent parts of at |east one optical fibre ribbon
structure | oosely hauserexiwiéhelbagetef bbhe assklbemelyiserCilbliexithl e t ube
of the optical fibre elenent. 13. A flexible elongatebody as clained in
Claim 12, whereheré¢he bheefitéxbptechubei bfethebbotiseiufibre eofl e@®ntt he
optical fibre elenment conprises two or nore optical fibres and one or nore
than one flexiti® enbedded iei hhertuhg EprdheAr BHEHA4ET SPE€eMy side and

whol |y or 21. gartially enbedded in a flexible eIon%ate'body of
. postions a plurality of resilient elongate reinforcing

elements, each of which is so0 resiliently set as to
cause the tube to follow the path of required form.

10 10. A flexible elongate body as claimed in any one of | o/
Claims 1 to 5, wherein the flexible tube of the optical |
fibre element is made of a resilient metal or metﬁl.
alloy.

11, A flexible elongate body as claimed in any one éf

15 the preceding Claims, wherein the or each optical fibre
loosely housed in the resiliently set flexible tube of
the optical fibre element is unsupporied.

12. A flexible elongate body as claimed 1n'any one of
Claims 1 to 10, wherein two or more optical fibres are .

20 component parts of at least one optical fibre ribbon
structufe loosely housed in the bore of the resiiiently
set flexible tube of the bptical fibre element.

13. A flexible elongate. body as claimed in Claim 12,
wherein the or eaéﬁ;ﬁitfﬁﬁI‘fibFéffIbbon'structure of

25 the optical fibre element comprises two or more optical
.fibres'and.one or more than one flexible elongate

reinforcing element arranged side by side and wholly or

* C L K s *

in any one of Clains 1 to 5 wheréin the flexible tube of the -

fibre gl emeRte] SxiBfE Qioagseaigsspt aJPL3h1AEaMEhak181hoY, 11 A

n

4



pl astics material or arranged side by side and secured to one najor surface
of a flexible tape. 14. A flexible elongate body as clained in any one of/5"
t he precedlng Clainms, wherein the resiltiently set flexible tube of the

optical fibre elenent is substantially filled throughout its length with
wat er - i nper neabl e medi um of a grease |ike nature that is of such a \
consi stency that the or each optlcal fibre 0?1 40 the or each optical fibre
riNabon structure is free to nove relative %o t he. t ube when the tubg I s bent

[

or otherwise flexdPruiselly (9B 44 ot brijat ke HLRAR a8 21 &F 2 dPPAY Phi m 14,

wh h di he, 15 | fib

eren et L ot Bt b i o

A flexible el ongatg hgdy as J[ a% ‘H: g{;ya ople ,p{bigletép gceding O ainms,
nen

wherein the el ongat e conpar ofe of subst anf ially
circunferentially yrj gidy %&ﬁ%f@'ef&é‘aé’@'%‘d}%é%i@%@'@d PyaﬁPeoh@YSf or
| ayers of helically wound bare el ongate el enents of netal or netal alloy.
17." A flexi bl & el@airee divh @sc d B P dr 61 i thd Or e SNEL £h H1 § h@e€ENt T A
core i's a single extruded el ongate 25 nenber having a central bore which
constitutes the elfangealisl € ey tdeNthe opt2lecal fibdre element is

substantially filled throughout its length with a
waterﬁimbermeable medium of a grease lfke nature that is
of such a consistency that the or each optical fibre_or
K-/ | 10 the or each optlcal fibre ribbon structure is free to
move relative to the tube when the tube is bent or
otherwise flexed,
15, A flexible elongate body as claimed in Claim 14,
"wherein the greasy water impermeable medium in the
15 optical fibre element consists of, or comprises as a
major constituent, silicoﬁe gel,
16, A flexiblé e€ldngaté body as elaimed in any one of
the preceding Claims, wherein the'elongate compartment
is the bore of a substantially circﬁmferentially rigid
20 central core which is surrounded by the layer or layers
» of helically wound bare elongate elements of metal or
metal alloy.
17. A flexible elongate body as claimed in Claim 16,
wherein the{eentral gore is a single extruded elongate

25 member having a central bore which constitutes the

elongate compartment,

* [ L M S *



18. A flexible elongate body as clainmed in Caim16, wherein the central
# a single elongate nenber of substantially U shaped transverse
ection, the space between the |inbs and the-base of the U5 :
tjuti ng t he el ongate conpartnment. 19. A flexible elongate body as -
3 in Caim218, wherein one or each of the linbs of the Uis fol ded
I nwardly so that the gap between the free ends of the linbs is at |east PN

partially clos filee | ﬁm%h apy one of\g |

Clainms 17 to 18% "Wher ei n)(t%ﬁ)e1 signlg nggagcxe?r ed 4e)sf)ongate %aﬂ sé{(}? % tal or '

metal alloy. 2}neprdifd ®HedldRn!r0ald LAY @%M%mdﬁgﬁélmd&p wgerein
0

the central core is a longitudinally extending 15 tape nmetal or netal

al 1 oy which issubaraweisally fuslstedbdd tfraimsverddderdde-Sdetidmg the

| ongi tudi nal | y extendi ng edges of the tape being wel ded or otherw.se

secured toget hapaca2.beAweemxithlee Jdlmusgadnsd oty s <l Mg ith G ai-m 16, 20
wherein the central core consists of two separately forned parts conprising :
an i nner sol5i dcengrigd&tut immrivdre ¢fl ongatie grompArdimentt oy having in its outer
surface at | east one |ongitudinally extending recess and, surrounding the

i nner elongatelﬁenbérfl&ﬂhﬂkﬁtQkHQQﬂq%/EEﬁﬁnﬁﬂ|%kF#W%ﬁs%@r%%4§mfb$ded t ape #
of netal or netal alloy, which tape overlies the or each Iongltudlnally 1
1111111 111111%heTeiP PREIPrIPACH of the limbs of the olded

inwardly so that the gap between the free ends of the

limbs is at least partially closed.

10 20. A flexible elongate body as claimed in any one of W/
Claims 17 to 19, wherein the single extruded elongate
body is of metal or metal alloy. _

21, A flexible elongate body as claiméd in Claim 16,
wherein the central core is a longitudinally extendihg

15 tape of metal or metal alloy which is transversely
folded to form a ﬁube, the abutting longitudinally
_extegding-edges ¢f the tape being-welded or otherwise
secured together.

22, A flexible elongate body as claimed in Claim 16,

20 wherein the centfal core consists of two seéarateiy
formed parts comprising aﬁ inner solid elongate member T
of metal or metal alloy having in its outer surface at
least one longitudinally extending recess ahd,
surrodnding'the inner elongate membef, a longitudinally

25 applied transvensély folded tape of metal or metal

alloy, which tape overlies the or:éach longitudinally

* [ L M s *



23. extending recess to forman elongate conpartnent. 23. A flexible

el ongat-e body as clained in daim16, wherein the central core is of

al umi njum or an alum. ni um based -all oy; at |east one | ayer of bare 5

el ongate el enents of steel surrounds the central core; and at | east one
substantially circunferentially continuous oyter |ayer of alum nium or
aluri ni um based al l oy surrounds the layer or Fayers of steel bare el ongate

elesent s, al unini UGk PbnaLag! PeHg‘s"g’aﬁgd}’IQHnQXriOEﬁagéa{:QeeSﬁBEP% efg€ and/ or

of the outer layer at least parti al ing the rnterstices between the

steel bare e'°“9at§%?|eﬂeﬁi§xigfe S1bhexth! 8ogkongateabady as ehaiwedein
Cl aim 23, wherein the central core conprises at |east one | ayer of 15 bare

€l ongat e el enents pheRbiUAl PheM:@At AALabUARNLINbbaaedmaht ay, oeaah el ement
havi ng a transverse cross-section approxinmating to at sector or an annul us
or having a transvelseiniossbsseli ahlof;sathliaashapeet hayerwhénbahe -

fl.exi ble elongate body is in tension, said 20 elenent is in inter-facial
engagenent with5adghergatbacberbohgart etesbnsyrro8ndsAtheerebkbeadl cngate
body as clained in any one of Clains 16 to 24, wherein the central core is
oft substantially c#préupbrlepahsonesauppbantiativonirggmfgpenthaiigxible

el ongate body as clained in any one_of the preceding Cl ains, wherein those
parts of the or eagpntinuous outer layer of aluminium or aluminium“based

alloy surrounds the layer or layers of steel bare
elongate elemente, aluminium or aluminium=based alloy of
o/ 10 thercentral core and/or of the outer layer at least

partially filling the interstiees between the steel bare
elongate elements. |
24. A flexible elongaie body as claimed in Claim 23,
Wherein the central cere comprises at least one layer of

15 bare elongate elements of aluminium or an
aluminium~based alloy, each element haviﬁg a transverse
cross#section approximating tb'a“secﬁor of an'annuius or
haying a transverse cross#section of such a shape that,
when the flexible elengate bodylis in tension, said

20 element is in inter#facial engagement with adjacent bare

s elongate elements.,

25, A flexible elongate body as claimed in any one of
Claims 16 to 24, wherein the central core is of
substantialiy circular transverse crossMdsection.

25 26. A flexible elongate body as claimed in any one of

the preceding Claims, wherein those parts of the or each

A



el ongate conpa

rtment not occupied by the optical fibre elenent are

substantially filled with a silicone gel or other mater-inperneable,nediUm

of ease |i
bei 5\of suc
fxe nove r
elQrigat

e body

ke nature the silicone gel or other water-inpernmeable nmedium
h a consistency that the or each optical fibre elenent is
elative to the flexible elongate body when the flexible

body vibrates, oscillates or is2d.sherwi se flexed. 27. A flexible~,

as'clainmed in any one of 10 ‘the preceding dains, wherein a*

| ayer of ther melbygatgulcamipag thendr inglt oecygussd m thee art igah &l wryat e

conmpartnment an
28. A flexible
thermal ly insu
circunferentia
t he boundary s
body as cl ai ne
flexible elgng
flexible el éct

d surrounds the optical fibre elenent |oosely housed therein.
edLPBRYAt 8rodyasagtdiaddd it lded With 23 iiHaW G g47e or
lating | ayer .in the or each el ongate conpartnent is a
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ric conductor- substanti y as herei d wth

reference to agdeAantheyn rir@edRY% ARG eOh dTIaBUNRS th tthe! fafe i &5 ¢

acconpanying d
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15

20

25

rawv ngs. _
elongate body when the flexible elongate body vibrates,

oscillates or is otherwise flexed.

27. A flexible elongate body as claimed in any one of -
the preceding Claims, wherein a layer of thermaily S*j
insulating material is housed in the or each elongaté
compartment and surrounds the optical fibre element

loosely housed therein. |

28. A flexible elongate‘body as claimed in Claim 27,
wherein the thermally insulating layer in the or_each
elongate compartment is a eircumferentiallj continuous

layer which is bonded 6r otherwise adhéres to the

bou;dary surface of the elongate compartment.

29. A flexible elongate body as claimed in any one of ;_J
£he preceding Claims, wherein the flexible elongate body

is an overhead electric conductor.

30. An overhead flexible electric conductor

<

Substantially as hereinbefore described with reference
to and as shown in any one.of Figures 4 to 7 of the

accompanying drawings.

A



25. 31. An overhead electric transm ssiron or distribution systemincluding
at | east one overhead flexible electric conductor as clained in Caim29 or
30. 32, An overhead electrie transm ssion or distribution systemas cl ai

in Cairm 31, wherein the overhead flexible electric conductor is an earth
conductor of the system 111111 111111 11111,%1111 1111

l.i 31. An overhead electric transmission or distribution
system including at least one overhead flexible electric
conductor as claimed in Claim 29 or 30.

32. An overhead electric transmission or distribution

- ® 5 system as claimed in Claim 31, wherein the overhead
:i flexible electric conductor is an earth conductor of the
' system.
—
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