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[57] ABSI'RACI' 
A flexible stranded body, such as an electric conductor 
of an overhead electric on or distribution 
system, comprises at least one stranded layer of elon 
gate elements of metal or metal alloy, at least one elon 
gate compartment within and extending throughout the 
length of the stranded body and, loosely housed in the 
elongate compartment. at least one separate optical 
?bre and/or at least one optical bundle. Preferably. the 
elongate compartment extends within a circumferm 
tially rigid central core which is surrounded by the 
stranded layer or layers but it may be a bore in an elon 
gate element of a stranded layer or an elongate space 
bounded by two adjacent elongate elements. 

O O D U C 

The questions raised in reexamination request No. 
90/000,772, ?led Apr. 16, 1985. have been considered 
and the results thereof are re?ected in this reissue patent 
which constitutes the reexamination certi?cate required 
by 35 U.S.C. 307 as provided in 37 CPR 1.570(e). 
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OVERHEAD EIECI'RIC AND OPTICAL 
TRANSMISSION CABLES _ 

Matterenelosedinheavyheaeltets[]appeaninthe 5 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

This is a division of application Ser. No. 220,291, ?led 
Dec. 29, 1980 now US. Pat. No. 4,359,598 which in 
turn was a continuation of of Ser. No. 904,557 ?led May 
10, 1978 (abandoned). 
This invention relates to ?exible stranded bodies of 

the kind which comprise a plurality of stranded elon 
gate elements of metal or metal alloy and which are 
adapted to be freely supported from spaced supports in 
long lengths. The invention is especially, but not exclu 
sively, concerned with overhead electric conductors of 
the kind which comprise one or more than one stranded :0 
layer of elongate elements of electrically conductive 
metal or metal alloy but it is to be understood that the 
invention does not exclude ?exible stranded bodies not 
normally intended to carry electric current, for instance 
stranded wire ropes. 

It is an object of the present invention to provide a 
?exible stranded body which includes at least one opti 
cal guide for the transmission of the ultra-violet, visible 
and infra-red regions of the electromagnetic spectrum, 
which regions, for convenience, will hereinafter all be 
included in the generic term “light”; it is an especial, but 
not exclusive, object of the invention to provide a ?exi 
ble stranded body which includes at least one optical 
waveguide for use in the communications ?eld adapted 
for transmission of light having a wavelength within the 
range 0.8 to 1.3 micrometers. 
According to the invention a ?exible stranded body 

comprises at least one stranded layer of elongate ele 
ments of metal or metal alloy, at least one elongate 
compartment within and extending throughout the 40 
length of the stranded hotly and, loosely housed in the 
elongate compartment or at least one of the elongate 
compartments, at least one separate ?exible optical 

e. 

The _or each ?exible optical guide may be a separate 45 
optical ?bre or an optical bundle. 
The or each optical ?bre may be of glass or other 

transparent material whose refractive index is arranged 
to decrease over at least a part of the radius of the ?bre 
in a direction towards the outer surface of the iibre or it 50 
may be of composite form comprising a core of tram 
parent material clad throughout its length with another 
transparent material of lower refractive index which, by 
total internal re?ection of light being transmitted along 
the ?bre, con?nes at least a major proportion of the 55 
light within the core. A composite optical ?bre is gener 
ally, but not necessarily, made of two glass: of differ 
ent refractive indiees, the glass forming the core having 
a higher refractive index than the glass forming the 
cladding; the refractive index of the glass of the core 60 
may gradually decrease towards the outer surface of the 
core over at least a part of the distance between the 
central axisofthecoreand itsouterstu'face. In analter 
native form of composite ?bre the core may be a trans 
parent liquid having a higher refractive index than that 65 
of the cladding. All such optical ?bres generally, but 
not necessarily, have diameters lying in the range 100 to 
I50 pm. The or each optical ?bre is usually of substan 

2 
tially circular CWO‘! but, in some circumstances, 
it may be of non-circular crosspsection. 
By the expression "optical bundle“ is meant a group 

of optical ?bres or a group of ?bres including at least 
one optical ?bre and at least one non-optiml reinforcing 
?bre orother reinforcing elongate member. Each opti 
cal ?bre of the optical bundle may be used indepen 
dently m a separate light guide, each with its own mod 
ulated light source and detector, or a plurality of optical 
?bres of a bundle may be used together as a single light 
guide, with a single light source 
By virtue of being housed loosely in the elongate 

compartment. limited relative movement between the 
or each separate optical ?bre and the stranded body 
and/or between the or each optical bundle and the 
stranded body can take place when the stranded body 
vibrates, oscillates or is otherwise ?exed as may, for 
example, occur in the case when an overhead electric 
conductor or other freely supported ?exible stranded 
body is subjected to winds. Limited relative movement 
between the or each separate optical ?bre and the 
stranded body and/or between the or each optical bun 
dleandthestranded bodycanalsooccurwhenthe 
stranded body is subjected to a changing tensile load 
during and alter its installation due to forces imposed on 
it by winches and brakes, etc., which are used in ten 
sioning the stranded body to obtain a predetermined 
sagging condition; alter installation, changes in tensile 
loadinthestrandedbodycanahooccurduetocbanges 
in external loading and in temperature. Limited relative 
movement between the or each separate optical ?bre 
and the stranded body and/or between the or each 
optical bundle and the stranded body can also occur 
whilethestrandedbodyisinaerviceandcreepgives 
rise to non-elastic extension of the stranded body. 

In one preferred aspect of the invention, anelongate 
compartment is within and extends throughout the 
length of a substantially circurnferentially rigid cmtral 
core and the or each layer of elongate elements of metal 
or metal alloy surrounds the central core. in one pre 
ferred embodiment ofthis aspect ofthe invention, the 
central core comprises two or more elongate members 
of metal or metal alloy amembled together to form an 
elongate body having a central bore which constitute 
the elongate compartment and, to prevent or limit the 
extent of lateral movement between the elongate mem 
hers, each may be of such a transverse croavsectional 
shape that they inter-engage. The central core may be 
huiltupoftwoelongatemembers, eachhavingatrans 
verse cross-sectional shape approximating to a semi 
annulus, the abutting faces of'the two members being so 
shaped that they inter-engage; in this case. preferably, 
for ease of manufacture, the two members are of identi 
cal transverse cross-sectional shape. In one alternative 
embodiment of the aforesaid aspect of the invention. the 
centralcoreisa?exihletubecompriaingastandard 
layer of elongate elements of metal or metal alloy, each 
element having a transverse cross-section approximat 
ingtoasectorofanannulus. Inthisstatetopreventor 
limit the extent of lateral movement between the elon 
gate members, the ?exible tube so formed is immedi 
ately surrounded by a second stranded layer of elongate 
metal elements, each of which may be of a similar-trans 
verse cross-section to that of the elongate elements of 
the flexible tube, the direction of lay of this second layer 
being of opposite hand to that of the stranded layer 
constituting the ?exible tube. _ 
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[a another alternative mnbodiment of the aforesaid 
aspect of the invention, the substantially cireumferem 
tially rigid central core comps-is: a ?exible tube formed 
by at least one helically wound ?exible elongate mem 
ber of metallic and/or non-metallic reinforcing mate 
rial. for instance a wire or metallic tape and/or corn 
pacted glass ?bres impregnated with resin. 

In a third alternative embodiment of the aforesaid 
aspect of the invention, the central core is a single elon 
gate member of substantially U-shaped transverse cross 
section, the space between the limbs and base of the U 
constituting the elongate compartment. To retain the or 
each optical ?bre and/or optical bundle in the elongate 
compartment, one or each of the limbs of the U may be 
folded inwardly (for instance. by posing the member 
through an appropriate die or dies prior to application 
of the stranded layer or layers of elongate elements) so 
that the gap between the free ends of the limbs is at least 
partially closed; alternatively, the or each optical fibre 

5 

and/ or optical bundle is retained in the elongate com- 20 
partment by means of at least one tape of metal or metal 
alloy which is helically applied to, or longitudinally 
appliecLto and transversely folded around. the U-shaped 
elongate member. 

In a second aspect of the invention, the or each elon- 2S 
gate compartment extending throughout the length of 
the ?exible stranded body is a bore formed in an elon 
gate element of the stranded layer or of at least one of 
the stranded layers or an elongate spaced bounded by at 
least two adjacent elongate elements of the stranded 30 
layer or layers. In a preferred embodiment of this sec 
ond aspect of the invention, the flexible stranded body 
comprises at least two stranded layers of elongate ele 
ments of metal or metal alloy, the directions of lay of 
adjacent layers being of the same or opposite hand, and 
the bore or bores and/or elongate space or spaces is or 
are in, or between adjacent, elongate elements of an 
inner or the innermost stranded layer. The or each elon 
gate element having a bore in which at least one sepa 
rate optical fibre and/or at least one optical bundle is 
loosely housed may be of suitable transverse cross-set‘, 
tion but, where the optical ?bre or ?bres and/or the 
optical bundle or bundles is or are loosely housed in an 
elongate space bounded by two adjacent elements, 
these elongate elements preferably have a transverse 
cross-sectional shape approximating to a sector of an 
annulus. For ease of manufacture, preferably one of the 
abutting faces of two adjacent elongate elements ins an 
elongate rooms which is closed by the ?at surface ofthe 
other of the abutting faces to form an elongate space. 
Inalleases,usuallyouterlayersortheoutermost 

layer of two or more stranded layers of elongate ele 
ments each comprise a stranded layer ofwirea, each of 
substantially circular cross-section, but in some cirtnim 
stanees the wira of at least the outermost layer may 
each have a transverse crossaectional shape approxi 
mating to asectorofanannulua 
Although the or each separate optical ?bre and/or 

optical bundle may itself be loosely housed in the or an 
elongate compartment, preferably the separate optical 
?bre or ?bres and/or bundle or bundles is or are sup 
ported by a ?exible elongate carrier member which is 
loosely housed in the elongate compartment so that the 
required relative limited movement between the sepa 
rate optical fibre or optical ?bres and/or handle or 
bundles and the ?exible stranded body can take place. 

Preferably, the ?exible elongate carrier member com 
prises an extruded elongate body of rubber or plastics 

35 
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50 
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65 

4 . 

material which has, extending throughout its length. at 
least one bore in which at least one separate optical ?bre 
and/or at least one optical bundle is or are loosely 
housed and. preferably also. this extruded elongate 
body has at least one elongate reinforcing member em~ 
bedded in and extending throughout the length of the 
body. In one form of ?exible carrier member, the axes 
of the bore or bores and of the reinforcing member or 
members may lie in a substantially common plane. In 
another form of ?exible carrier member, a plurality of 
bores may be arranged around a central elongate rein 
forcing months. The or each reinforcing member may 
be a wire or a stranded group of wires or it may be of 
non-metallic material. Where the or a bore loosely 
houses two or more separate optical ?bres and/or opti 
cal bundles, they may be secured on or within at least 
one substantially ?at ?exible support member which is 
itself loosely housed in the bore. 
One alternative flexible elongate carrier member that 

may be used comprises_a plurality of separately forward 
tubes or rubber or plastics material assembled together 
and surrounded by an outer protective sheath. at least 
one of the tubes loosely housing at least one separate 
optical ?bre and/or at least one optical bundle. At least 
one elongate reinforcing member may be assembled 
with the plurality of tubes. 
Another alternative ?exible elongate carrier member 

that may be used comprises at least one substantially flat 
flexible support member on or within which two or 
more separate optical ?brm and/or optical bundles are 
secured. The substantially ?at ?exible support member 
is preferably in the form of at least one tape. for instance 
ofpaper orplastiesmaterial, glassorofmetalormetal 
alloy. in some circumstances, it is preferred that the or 
eachtapeisofamaterialhavingacoel?cientofthermal 
expansion approximating to that of the material or mate 
rials of the optical ?bres. For example, where-the opti 
cal?bresareot'asilica-basedmateriahtheoreachtape 
may be of steel. 
Where the ?exible support member consists of a sin 

gle tape, the separate optical ?bres and/or optical bun 
dlesmaybesecuredbyadhesivetoonesurfaceofthe 
tape; viewedintransverae cross-sectionthetapemsy 
corrugatedsothatithasapluralityoftsoughsextending 
alongitslengthineaehofsomeorallofwhlchasepa 
rate optical ?bre or optical bundle may be secured. 
Where the ?exible support member consists of two 
tapes, one overlying the other, the separate optical 
?bres and/or optical bundles may be sandwiched be 
tweenthetwotapessndmaybesetniredbyadhesiveto 
atleast oneoftheadjacentsurfacesoflltcllpaiwcor 
each of these two tapes may be transversely corrugated 
asdeacribed above. Whereoneorrmchoftwotapesis 
transversely corrugated, the two tapa may be so 
bonded together that the optical bundles and/or sepa 
rate optical ?bres are secured within the ?exible sup 
port member so formed but are capable of limited 
movement within the troughs in which they lie. Where 
optical ?bres and/or bundles are secured within a sub 
stantially ?at ?exible support member, preferably the 
?exiblesupportmembercomprisesasingletapeofplas 
ticsmaterial withtheaeparateoptieal?hresand/or 
opticalbundleswhollyorpartiallyembcddedinit. 
Asameans ofinitiallyidentifyinganyopticalbundle 

and/or separate optical cable secured ' ‘ on or 
within at least one substantially ?at ?exible support 
member, the support member may carry a longitudi 
nally extending datum mark on its surface and/or at 
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least one of the optical bnndles‘and/or optical ?bres 
may be assymmetrically positioned with respect to the 
or each other optical bundle and/or optical ?bre so that 
it constitutes a longitudinally extending datum 
The or each separate optical ?bre and/or optical 

bundle, and when present the ?exible elongate carrier 
member thereof, may be of a length substantially 
greater than that of the elongate compartment in which 
it is loosely housed but preferably the or each separate 
optical ?bre and/or optical bundle, the carrier member 
thereof when present, and the elongate compartment 
are of equal or approximately equal lengths. 
Where the flexible stranded body is an overhead 

electric conductor, preferably the stranded elongate 
elements are of copper of a copper alloy, or aluminium 
or an aluminium alloy but, in some circumstances, the 
elongate elements of at least one layer of stranded ele 
ments may be of high tensile steel or other metal or 
metal alloy of high tensile strength or at least some of 
the elongate elements of said layer or layers may be of 
one metal or metal alloy of high tensile strength and the 
remainder of said elongate elements may be of another 
metal or metal alloy, or other metals or metal alloys, of 
high tensile strength. 
To provide for relative sliding movement between 

adjacent elongate elements of the stranded layer or 
layers and to assist in preventing water from gaining 
access to the interior of the ?exible stranded body and 
thereby reduce risk of corrosion of the elongate ele 
ments, the interstices between the elongate elements 
may be ?lled with a greasy material. 
The ?exible stranded body of the present invention is 

especially suitable for use as an earth conductor of an 
overhead electric transmission line and, because it may 
be manufactured to have the same or approximately the 
same properties of sag and tension as those of conven 
tional overhead conductors of substantially the same 
overall diameter, it provides the important advantage 
that the ?exible stranded body can be used to replace an 
earth conductor or other overhead electric conductor 
of an existing overhead electric n system 
thereby to provide a communication means in the sys 
tem. Thus, the invention provides a relatively. inexpen 
sive communication linlt between stations, substations 
and other locations along an electric on sys 
tem. 

Accordingly, the invention also includes an overhead 
electric on or distribution system which in 
cludes at least one overhead stranded conductor incor 
porating an optical guide as hereinbet'ore described. 
Where the overhead stranded conductor incorporat 

ing an optical guide is an earth conductor of the system, 
the earth conductor may be suspended between the tops 
of towers or other supporting structures or it may be 
supported between the towers or other supporting 
structures at positions below the cross-arms of the tow 
era. 

The invention will be further illustrated by a descrip 
tion, by way of example, of eight forms of overhead 
stranded electric conductor with reference to the ac 
companying drawings, in which: 
FIGS. 1 to 8, respectively, are transverse cross-sec 

tional views of the eight forms of overhead conductor; 
FIG. 9 is a transverse cross-sectional view of an opti 

cal ?bre element used in the overhead conductors 
shown in FIGS. 7 and 8, drawn on a greatly enlarged 
scale, and 

10 
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FIGS. Ill to 15, respectively, are transverse cross-sec 
tional views of six alternative forms of optical ?bre 
element for use in an overhead conductor. 

Referring to the drawings, the overhead stranded 
conductor shown in FIG. 1 comprises a central core 1 
built up of two elongate members 2 of aluminium-based 
alloy each having a transverse cross-sectional shape 
approximating to a semi-annulus and together de?ning a 
bore 6. Each member 2 has extending along one of its 
limbs a substantially V-shaped groove 3 and along the 
other of its limbs a rib 4 of complementary shape, the 
arrangement being such that the rib of one member 
engages in the groove of the other member so that 
lateral movement between the members is substantially 
prevented. The central core is surrounded by two 
stranded layers 5 of round wires of aluminium-based 
alloy, the directions of lay of the stranded layers being 
of opposite hand. Loosely housed in the bore 6 is a 
plastics tube 7 having a bore 8 in which is loosely 
housed an optical ?bre 9 of a length substantially equal 
to that of the bores 6 and 8. 

In the overhead stranded conductor shown in FIG. 2, 
acentralcore llisconstitutedbyasingleelongate 
aluminium alloy member 12 of substantially U-shaped 
cross-section, the space 16 between the limbs of the U 
constituting an elongate compartment. Surrounding the 
central core 11 are three stranded layers 15 of round 
wires of aluminium-based alloy, the directions of lay of 
adjacent stranded layers being of opposite hand. A 
plastics tube l'lhavingaborelSisloosely housedinthe 
elongate compartment 16 and an optical ?bre 19 is 
loosely housed in the bore 18. 
The overhead stranded conductors shown in FIGS. 3 

and 4 are similar in construction to the overhead con 
ductor shown in FIG. 2 except for the form of the cen 
tral core and, for convenience, components of the over 
head conductors shown in FIGS. 3 and 4, respectively, 
that are similar to those of the overhead conductor 
shown in FIG. 2 have been given references greater by 

40 10 and by 20 than the references of the corresponding 

45 

50 

65 

components of the overhead conductor shown in FIG. 
2. In the overhead conductor shown in FIG. 3, the 
centralcore?isatnbelzformedbytransversely 
folding a strip of aluminium-based alloy. 1n the over 
head conductor shown in FIG. 4, the central core 31 is 
constituted by a single elongate aluminium alloy mun 
ber 32 of substantially U-shaped croswection, the gap 
betweenthe?'eeendsofthelirnbsoftheUbeingpu 
tially closedtoretaintheplasticstube?in the elongate 
corn t 36. 
The overhead stranded conductor shown in FIG. 5 

hasacentralcore?comprisingsinnerstranded layer 
42 of elongate elements of aluminium-based alloy, each 
element having a transverse cross~section of a shape 
approximating to that ofa sector ofan annulus and the 
directions of lay of the layers being of opposite hand. 
Surrounding the stranded layers 42 and 43 are two 
stranded layers 45 of round wires of aluminium-based 
alloy, the directions of lay of these two stranded layers 
beingot'opposite hand. Looeelyhousedinthebore?is 
an optical ?bre element 44 comprising an extruded 
plastics body 47 having share 48 in which are loosely 
housed three optical ?bres 49. Two steel reinforcing 
wires50areembeddedinthebody47onoppositesides 
of the bore 48, the axes of the bore and of the reinforc 
ing wires lying in a common plane. 

In the overhead stranded conductor shown in FIG. 6, 
the central core 51 comprises a ?exible tube formed by 
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a closely helically wound steel wire 52. The central 
core 51 is surrounded by three stranded layers 55 of 
round wires of aluminium-based alloy, the directions of 
lay of adjacent layers being of opposite hand. Loosely 
housedin theborestiofthecentral core51isanoptical 
?bre element 54 comprising an extruded plastic body 57 
having a bore 58 and embedded reinforcing wires 60, 
the axes of the bore and wires lying in a common plane. 
and, loosely housed in the bore, two optical ?bres 59. 
The overhead stranded conductor shown in FIG. 7 

comprises a core 61 of seven steel wires, a stranded 
layer 62 of aluminium elements 63, each of a transverse 
cram-section approximating to a sector of a circle, so 
surrounding the core that it is loosely housed within the 
bore formed by the stranded layer and, surrounding 
layer 62, a stranded layer 65 of round wires of alumini 
um-based alloy, the directions of lay of the layers 62 and 
65 being of opposite hand. Each element 63 has a bore 
64 in which is loosely housed an optical ?bre element 66 
of the form shown in FIG. 9. The optical ?bre element 
66 comprises an extruded plastics body 67 of a trans 
verse cross-section of elongate shape having a bore 68 
and embedded reinforcing wires 70, the axes of the bore 
and reinforcing wires lying in a common plane, and, 
loosely housed in the bore 68, two optical ?bres 69. 
The overhead stranded conductor shown in FIG. 8 is 

of similar construction to that shown in FIG. 7 and, 
where appropriate, similar components have been given 
references greater by ten. In the overhead conductor 
shown in FIG. 8, each bore 74, loosely housing an opti 
cal ?bre element 66 of the form shown in FIG. 9, com 
prises a recess in one of the abutting faces of two adja 
cent elements 73, of aluminium-based alloy, the recess 
being closed by the other of said abutting faces. 

In each of the overheat stranded conductors shown 
in FIGS. 1 to 8, instead of the separate ?bre or ?bres 
loosely housed in the bore ofa plastics tube or instead of 
the plastics tube loosely housing optical ?bres or other 
optical ?bre elements, any of the optical ?bre elements 

15 

20 

25 
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shown in FIGS. 10 to 15 may be employed, the optical 40 
?bre elements being drawn on a greatly enlarged scale 
to clarify their structure. The optical ?bre element 
shown in FIG. 10 comprises a flexible tape 82 of plastics 
material which has secured by adhesives to one ct’ its 
major surfaces four optical ?bres 81 which are spaced 
apart and extend substantial parallel to the axis of the 
tape. in the optical ?bre element shown in FIG. 11, four 
optical ?bres 91 are sandwiched between and secured 
by adhesive to the sdjacait surfaces oi‘ two ?exible 
tapes 92,93ofplasticsmaterinl. Thetape93hasalongi 
tudinally extending rib 97 to provide for ready identi? 
cation of any optical ?bre 91. The optical ?bre element 
shown in FIG. 12 comprises a ?exible plastics tape 102 
width, viewed in transverse cross-section. is so corru 
gatesthatithasapluralityot'troughsl?extending 
along its length in each oi'which an optical ?bre 101 is 
secured by adhesive. The optical ?bre element shown in 
FIG. 13 comprises a corrugated ?exible plastics tape 
112 which has a plurality of troughs 11‘ extending 
along its length, the troughs being closed by a flat plaa- 60 
ticstape 1l3whichisbondedtothepeaks115. Optical 
?bres 111 are secured by adhesive in the troughs 114. In 
the optical ?bre element shown in FIG. 14, optical 
?bres 121 are sandwiched between, and secured by 
adhesive in the troughs 124, 118 of, two ?exible corru 
gated plastics tapes 112, 123 whose pealrs 125, 129 are 
secured together by adhesive. To provide for reday 
identi?cation of any optical ?bre 1.21, the tape 123 has a 

45 
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longitudinally extending rib 127. The array shown in 
FIG. 15 comprises a plastics tape 132 in which four 
optical ?bres 131 extending side-byqide are wholly 
embedded. The tape 132 has a longitudinally extending 
rib 137 to provide for ready identi?cation of any optical 
?bre 131. 
What we claim as our invention is: 
1. [An] In an overhead ?exible electric transmission 

conductor adapted to be freely supported from spaced 
supports in long lengths [, comprising] Including at 
least one bare layer of helically wound bare elongate 
elements of metal or metal alloy, the improvement com 
prin'ng rhe combination of at least one elongate compan 
ment II, constituted by a space] formed within and 
extending throughout the length of the conductor and, 
at least one separate ?exible optical guide loosely housed 
in the elongate compartment or at least one of the elon 
gate compartments [, at least one separate ?exible opti 
cal guide]. 

2. An overhead ?exible electric transmission conduc 
tor as claimed in claim 1, wherein the or each separate 
?exible optical guide in the elongate compartment or in 
at least one of the elongate compartments is supported 
by a ?exible elongate carrier member which is loosely 
housed in the elongate compartment. 

3. An overhead ?exible electric transmission conduc 
tor as claimed in claim 2, wherein the ?exible elongate 
carrier member comprises an extruded elongate body of 
rubber or plastics material which has, extending 
throughout its length, at least one bore in which the or 
each separate ?exible optiatl guide is loosely housed. 

4. An overhead ?exible electric transmission conduc 
tor as claimed in claim 3, wherein the extruded elongate 
body has at least one elongate reinforcing member ern~ 
bedded in and extending throughout the length of the 
body. - 

5. An overhead ?exible electric transmission conduc 
torasclaimedin clsim4, wherein theaxesot'theboreor 
boresand ot'thereinforcing memberor membersin the 
extruded elongate body lie in a substantially common 
plane. 

6. An overhead ?exible electric transmission conduc 
torasclaimedinclaim?whereintheextrudedelongate 
body hasacentralelongatereinfordngmemberanda 
plurality of bores arranged arolmd the reinforcing mem 
her 

7. An overhead ?exible electric transmission condw 
torasclaimedinclaim4,wherein the?exibleelongate 
carrier member is at least one substantially flat ?exible 
support member on or within which at lemt two sepa 
rate ?exible optical guides are secured. 

8. An overhead ?exible electric transrnhsion conduc 
torasclaimedinclaim3, whereintheoraboreofthe 
extruded body ofthe flexible elongate carrier member 
loosely houses at least one substantially flat ?exible 
support member on or within which at least two sepa 
rate ?exible optical guides are secured. 

9. An overhead ?exible electric transmission conduc 
mraselaimedinclaimlor‘Lwhereinthesnbstantially 
?at. ?exible support member is at least one ?eiu‘ble tape 
to one surface ofwhich said separate optical guides are 
secured by adhesive. 

10. An overhead ?exible electric con 
ductorasclaimedinclaimZ, whereinthe?exibleelon 
gate carrier member comprises a plurality of separately 
formed tubes of rubber or plastics material assembled 
together and surrounded by an outer protective sheath, 
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at least one of the tubes loosely housing at least one 
separate ?exible optical guide. 

11. An overhead ?exible electric transmission con 
doctor as claimed in claim 10, wherein at least one elon 
gate reinforcing member is assembled with the plurality 
of tubes. 

12. [An] In an overhead ?exible electric transmis 
sion conductor adapted to be freely supported from 
spaced supports in long lengths[, comprising] includ 
ing at least one bare layer of helically wound bare elongate 
elements of metal or metal alloy, the improvement com 
prising the combination of a substantially circumferen 
tially rigid central core surrounded by said bare layer or 
layers and having an elongate compartment [consti~ 
tuted by a space] formed within and extending 
throughout the length of the core L] and at least one 
separate ?exible optical guide loosely housed in the 
elongate compartment [and, surrounding the central 
core, at least one layer ofhelically wound bare elongate 
elements of metal or metal alloy]. 

13. An overhead ?exible electric transmission con 
ductor as claimed in claim 12, wherein the central core 
comprises at least two bare elongate members of metal 
or metal alloy assembled together to form an elongate 
body having a central bore which constitutes the elon 
gate compartment. 

14; An overhead ?exible electric transmission con 
ductor as claimed in claim 12, wherein the central core 
is a ?exible tube comprising a layer of helically wound 
bare elongate elements of metal or metal alloy, each 
element having a transverse cross-section approximat 
ing to a sector of an annulus. 

15. An overhead ?exible electric transmission cou 
ductor as claimed in claim 14, wherein the ?exible tube 
is surrounded by a second layer of helically wound bare 
elongate metal elements, each having a transverse cross’ 
section approximating to a sector of an annulus, the 
direction of lay of the second layer being of opposite 
hand to that of the layer constituting the ?exible tube. 

16. An overhead ?exible electric transmission con 
ductor as claimed in claim 12, wherein the central core 
comprises a ?exible tube formed by at least one helically 
wound ?exible elongate member of reinforcing mate 
rial. 

17. An overhead ?exible electric on con 
ductor as claimed in claim 16, wherein‘ the helically 
wound ?exible elongate member is a wire. 

18. An overhead ?exible electric on con 
ductor as claimed in claim 16, wherein the helically 
wound ?exible elongate member comprises compacted 
glass ?bres impregnated with resin. 

19. An overhead ?exible electric transmission con 
ductor as claimed in claim 1 or 12, wherein the ?exible 
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optical guide or at least one of the flexible optical guides 
is a separate optical ?bre. 

20. An overhead ?exible electric transmission con 
ductor as claimed in claim I or 12, wherein the ?exible 

' optical guide or at least one of the ?exible optical guides 
in an optical bundle. 

21. An overhead ?exible electric transmission con 
ductorasclaimedinclaimlormwhereintheoreach 
separate ?exible optical guide and the elongate com 
partment in which it is loosely housed are of approxi 
mately equal lengths. 

22. An overhead electric on conductor as 
claimed in claim 12 wherein the central core is formed 
of a metal or metal alloy. 

23. An overhead electric on conductor as 
claimed in claim llorclaim 72 wherein the central core 
is circular in cross section. 

24. [An] In an overhead ?exible electric transm'm 
sion conductor adapted to be freely supported from 
spaced supports in long lengths[, comprising] includ 
r'rtg at last one bare layer of helically wotmd bare elon 
gate elements of metal or metal alloy, the improvement 
comprising at least one elongate compartment formed 
within and extending throughout the length of the layer 
and [constituted by an elongate space] bounded by at 
least two adjacent bare elongate elements of the layer or 
layers and, at least on: separate ?exible optical guide 
loosely housed in the elongate compartment or at least 
one of the elongate compartments [, at hast one sepa 
rate ?exible optical guide]. 

25. An overhead ?exible electric on con 
ductor as claimed in claim 24, wherein the ?exible con 
doctor comprises at least two layers of helically wound 
bare elongate elements of metal or metal alloy, the elon 
gate [space or spaces] compartment or compartments 
being between adjacent elongate elements ofan inner or 
the innermost layer. ' 

26. An overhead ?exible electric transmission con 
ductor adapted to be freely supported from spaced 
supports in long lengths, comprising at least one layer of 
helically wound hare elongate elements of metal or 
metal alloy, at least one elongate compartment extend 
ing throughout the length ofthe layer or ofat least one 
of the layers and constituted by a bore formed in an 
elongate element of the layer and, loosely housed in the 
elongate compartment or at least one oi‘ the elongate 
compartments, at least one separate ?exible optical 
guide. 

21. An overhead ?exible electric on con 
ductor as claimed in claim 12, 24 or 26, wherein outer 
layers or the outermost layer of at least two layers of 
bare elongate elements each comprise a layer of heli 
callywouncl wires,eachofsubstantia1lyeircularcrom 
section. 


