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the radius of the fibre in a Company, of 21 Bloomsbury Street, Lon-
direction towards the outer surface of the don WC1B 3QN, do hereby declare
the  fibre or it may be of composite form com- - invention, for which we
pray that a patent prising a core of transparent material clad 5 may be
granted to us,and the method by  throughout its length with another
transpar- 55 which it is to be performed, to be particu-  ent material of
lower refractive index which, larly described in and by the following  by
total internal reflection of light being statement:
transmitted along the fibre, confines at least This invention relates to
flexible stranded  a major proportion of the light within the 10 bodies of
the kind which comprise a plural-  core. A composite optical fibre is
generally, 60 ity of helically wound elongate elements of but not
necessarily, made of two glasses of metal or metal alloy and which are
adapted  different refractive indices, the glass form- to be freely
supported from spaced supports  ing the core having a higher refractive
index in long lengths. The invention is especially, than the glass forming
the cladding; the 15 but not exclusively, concerned with over- refractive
index of the glass of the core may 65 head electric conductors of the kind
which  gradually decrease 'towards the outer sur- comprise one or more than
one layer of hel- face of the' core over at least a part of the - ically
wound elongate elements of electri-  distance between the central axis of
the core cally conductive metal or metal alloy but it is and its outer
surface. In an alternative form 20 to be understood that the invention does
not of composite fibre the core may be a trans- 70 exclude flexible
stranded bodies not nor-  parent liquid having a higher refractive mally
intended to carry electric current, for  index than that of the cladding.
All such instance stranded wire ropes.         optical fibres generally,
but not necessarily, It is an object of the present invention to  have
diameters lying in the range 100 to 150 25 provide a flexible stranded body
which  [err]. The or each optical fibre is usually of 75 includes at least
one optical guide for the  substantially circular cross-section but, in
transmission of the ultra-violet, visible and  some circumstances, it may
be of non- infra-red regions of the electromagnetic  circular
cross-section. spectrum, which regions, for convenience,   By the
expression "optical bundle" is 30 will hereinafter all be included in the
generic  meant a group of optical fibres or a group of 80 term "light"; it
is an especial, but not exclu-  fibres including at least one optical fibre
and sive, object of the invention to provide a  at least one non-optical
reinforcing fibre or flexible stranded body which includes at other
reinforcing elongate member. Each least one optical waveguide for use in
the  optical fibre of the optical bundle may be 35 communications field
adapted for transmis-  used independently as a separate light 85 sion of
light having a wavelength within the  guide, each with its own modulated
light range 0.8 to 1.3 micrometres.         source and detector, or a
plurality of optical According to the invention a flexible 'fibres of a
bundle may be used together as a stranded body comprises at least one layer
single light guide, with a single light source. 40 of helically wound bare'
elongate elements   By virtue 'of being housed loosely in the 90 of metal
or metal alloy, at least one elongate  elongate compartment, limited
relative compartment within  and  extending  movement between the or each
separate throughout the length of the stranded body  optical fibre and the
stranded body and/or and, loosely housed in the elongate com-  between the
or each optical bundle and the 45 partment or at least one of the elongate
stranded body can take place when the 95 compartments, at least one
separate optical stranded body vibrates, oscillates or is fibre and/or at
least one optical bundle.  otherwise flexed as may, for example, occur The
or each optical fibre may be of glass  in the case when an overhead
electric con- 



or other transparent material whose refrac-  ductor or other freely
supported flexible 50 tive index is arranged to decrease over at stranded
body is subjected to winds. 100    2                                      1
598 438                                      2 Limited relative movement
between the or comprises a flexible tube formed by at least each separate
optical fibre and the stranded  one helically wound flexible elongate body
and/or between the or each optical member of metallic and/or non-metallic
bundle and the stranded body can also occur  reinforcing material, for
instance a wire or 5 when the. stranded body is subjected to a- metallic
tape and/or compacted glass fibres 70 changing tensile load during and
after its  impregnated with resin. installation due to forces imposed on it
by    In a third alternative embodiment of the winches and brakes, etc.,
which are used in  aforesaid aspect of the invention, the central
tensioning the stranded body to obtain a  core is a single elongate member
of substan- 10 predetermined  sagging condition; after  tially U-shaped
transverse cross-section, the 75 installation, changes in tensile load in
the  space between the limbs and the base of the stranded body can also
occur due to changes  U constituting the elongate compartment. in external
loading and in temperature.  To retain the or each typical fibre and/or'
Limited relative movement between the or  optical bundle in the elongate
compartment, 15 each separate optical fibre and the stranded  one or each
of the limbs of the U may be 80 body and/or between the or each optial
folded inwardly (for instance, by passing the bundle and the stranded body
can also occur  member through an appropriate die or dies whilst the
stranded body is in service  and  prior to application of the layer or
layers of creep gives rise to non-elastic extension of  helically wound
bare elongate elements) so 20 the stranded body.                    that
the gap between the free ends of the 85 In one preferred aspect of the
invention,  limbs is at least partially closed; alterna- an elongate
compartment is within and  tively, the or each optical fibre and/or opti-
extends throughout the length of a substan-  cal bundle is retained in the
elongate com- tially circumferentially rigid central core and  partment by
means of at least one tape of 25 the or each layer of helically wound bare
metal or metal alloy which is helically 90 elongate elements of metal or.
metal alloy  applied to, or longitudinall applied to and surrounds the
central core. -In one preferred  transversely folded around, the U-shaped
embodiment of this aspect of the invention, elongate member. the central
core comprises two or more   In a second aspect of the invention, the or 30
elongate members of metal or metal alloy  each elongate compartment
extending 95 assembled. together to form an elongate  throughout the length
of the flexible body having a central bore which constitutes  stranded body
is a bore formed in an elon- the elongate compartment and, to prevent  gate
element of the layer or of at least one of or limit theextent of lateral
movement bet-  the layers or an elongate space bounded by 35 ween the
elongate members, each may be of  at least two adjacent elongate elements
of 100 such a transverse cross-sectional shape that  the layer or layers.
In a preferred embodi- they inter-engage. The central core may be  ment of
this second aspect of the invention, built up of two elongate members, each
hav-  the flexible stranded body comprises at least ing a transverse
cross-sectional shape  two layers of helically wound bare elongate 40
approximating to a semi-annulus, the abut-  elements of metal or metal
alloy, the direc- 105 ting faces of the two members being so  tions of lay
of adjacent layers being of the shaped that they inter-engage; in this
case, same or opposite hand, and the bore or preferably, for ease of
manufacture, the two  bores and/or elongate space or spaces is or members
are of identical transverse cross-  are in, or between adjadcent, elongate
ele- 45 sectional shape. In one alternative embodi-  ments of an inner or
the innermost layer. 110 ment of the aforesaid. aspect of the inven-  The
or each elongate element having a bore ion, the central core is a flexible
tube com-  in which at least one separate optical fibre prising a layer of
helically wound bare elon-  and/or at least one optical bundle is loosely
gate elements of metal or metal alloy, each  housed may be of suitable
transverse cross- 50 element. having a transverse cross-section  section
but, where the optical fibre or fibres 115 approximating to a sector of an
annulus. In  and/or the optical bundle or bundles is or this case, to
prevent or limit the extent of  are loosely housed in an elongate space
lateral movement between the elongate  bounded' by two adjacent elongate
ele- members, the flexible tube so formed is  ments, these elongate
elements preferably 55 immediately surrounded by a second layer  have a
transverse cross-sectional shape 120 of helically wound bare elongate metal
ele-  approximating to a sector of an annulus. For ments, each of which may
be of a similar  ease of manufacture, preferably one of the transverse
cross-section to that of the elon-  abutting faces of two adjacent elongate
ele- 



gate elements of the flexible tube, the direc- ments has an elongate recess
which is closed 60 tion of lay of this second layer being of  by the flat
surface of the other of the abut- 125 opposite hand to that of the layer
constitut-  ting faces to form an elongate space. ingtheflexible tube.
In all cases, usually outer layers or the' In another alternative
embodiment of the  outermost'layer of two .or more layers of aforesaid
aspect of the invention, the sub-  helically wound bare elongate elements
65 stantially circumferentially rigid central core  each comprise a layer
of helically wound 130    3                                    1 598438
3 wires, each of substantially circular cross-  materials of the optical
fibres. For example, section, but in some circumstances the wires  where
the optical fibres are of a silica-based of at least the outermost layer
may each  material, the or each tpe may be of steel. have a transverse
cross-sectional. shape    Where the flexible support member con- -5
approximating to a sector of an annulus.  sists of a single tape, the
separate optical 70 Although the or each separate optical fibres and/or
optical bundles may be secured fibre and/or optical bundle may itself be
by adhesive to one surface of the tape; vie- loosely housed in the or an
elongate com-  wed in transverse cross-section the tape may partment,
preferably the separate optical be corrugated so that it has a plurality of
10 fibre or fibres and/or bundle or bundles is or  troughs extending along
its length, in each 75 are supported by a flexible elongate carrier  of
some or all of which a separate optical member which is loosely housed in
the elon-  fibre or optical bundle may be secured. gate compartment so that
the required rela-  Where the flexible support member consists tive limited
movement between the separate  of two tapes, one overlying the other, the
15 optical fibre or optical fibres and/or bundle  separate optical fibres
and/or optical bun- 80 or bundles and the flexible stranded body  dles may
be sandwiched between the two can take place.                        tapes
and may be secured by adhesive to at Preferably, the flexible elongate
carrier  least one of the adjacent surfaces of the member comprises an
extruded elongate  tapes; one or each of these two tapes may be 20 body of
rubber or plastics material which  transversely corrugated as described
above. 85 has, extending throughout its length, at least  Where one or each
of two tapes is trans- one bore in which at least one separate opti-
versely corrugated, the two' tapes may be so cal fibre and/or at least one
optical bundle is  bonded together that the optical bundles or are loosely
housed and, preferably also, and/or separate optical fibres are secured 25
this extruded elongate body has at least one  within the flexible support
member so 90 elongate reinforcing member embedded in  formed but are
capable of limited move- and extending throughout the length of the  ment
within the troughs in which they lie. body. In one form  of flexible
carrier  Where optical fibres and/or bundles are sec- member, the axes of
the bore or bores and  ured within a substantially flat flexible sup- 30 of
the reinforcing member or members may  port member, preferably the flexible
sup- 95 lie in a substantially common plane. In  port member comprises a
single tape of plas- another form of flexible carrier member, a  tics
material with the separate optical fibres plurality of bores may be
arranged around a  and/or optical bundles wholly or partially central
elongate reinforcing member. The or  embedded in it. 35 each reinforcing
member may be a wire or a    As a means of initially identifying any 100
group of helically wound wires or it may be  optical bundle and/or separate
optical cable of non-metallic material. Where the or a  secured
side-by-side on or within at least bore loosely houses two or more separate
one substantially flat flexible support optical fibres and/or optical
bundles, they  member, the support member may carry a 40 may be secured on
or within at least one  longitudinally extending datum mark on its 105
substantially flat flexible support member  surface and/or at least one of
the optical which is itself loosely housed in the bore.  bundles and/or
optical fibres may be One alternative flexible elongate carrier
assymmetrically positioned with respect to member that may be used
comprises a plur-  the or each other optical bundle and/or opti- 45 ality
of separately forward tubes or rubber  cal fibre so that it constitutes a
longitudi- 110 or plastics material assembled together and  nally extending
datum. surrounded by an outer protective sheath, at The or each separate
optical fibre and/or least one of the tubes loosely housing at optical
bundle, and when present the flex- least one separate optical fibre and/or
at  ible elongate carrier member thereof, may 50 least one optical bundle.
At least one elon-  be of a length substantially greater than that 115 gate
reinforcing member may be assembled  of the elongate compartment in which
it is with the plurality of tubes.           loosely housed but preferably
the or each Another alternative flexible elongate car-  separate optical
fibre and/or optical bundle, 



rier member that may be used comprises at  the carrier member thereof when
present, 55 least one substantially flat flexible support  aftd the
elongate compartment are of equal 120 member on or within which two or more
or approximately equal lengths. separate optical fibres and/or optical bun-
Where the flexible stranded body is an dies are secured. The substantially
flat flex-  overhead electric conductor, preferably the ible support member
is preferably in the  helically wound bare elongate elements are 60 form of
at least one tape, for instance of of copper or a copper alloy, or
aluminium of 125 paper or plastics material, glass or of metal  an
aluminium alloy but, in some circums- or metal alloy. In some
circumstances, it is  tances, the elongate elements of at least one
preferred that the or each tape is of a mater-  layer of helically wound
bare elements may ial having a coefficient of thermal expansion  be of high
tensile steel or other metal or 65 approximating to that of the material or
metal alloy of high tensile strength or at 130    4
1 598 438                                    4 least some of the elongate
elements of said  stranded conductor shown in Figure 1 com- layer or layers
may be of one metal or metal prises a central core 1 built up of two elon-
alloy of high tensile strength  and the  gate members 2 of aluminium-based
alloy remainder of said elongate elements may be  each having a transverse
cross-sectional 5 of another metal or metal alloy, or other  shape
approximating to a semi-annulus and -70 metals or metal alloys, of high
tensile  together defining a bore 6. Each member 2 strength.
has extending along one of its limbs a sub- To provide for relative sliding
movement stantially V-shaped groove 3 and along the between adjacent
elongate elements.of the  other of its limbs a rib 4 of complementary 10
layer or layers and to assist in preventing  shape, the arrangement being
such that the 75 water from gaining access to the interior of rib of one
member engages in the groove of the flexible stranded body and thereby  the
other member so that lateral movement reduce risk of corrosion of the
elongate  between the members is substantially pre- elements, the
interstices between the elon-  vented. The central core is surrounded by 15
gate elements may be filled with a greasy  two layers 5 of helically wound
round wires 80 material.                               of aluminium-based
alloy, the directions of The flexible stranded body of the present lay of
the layers being of opposite hand. invention is especially suitable for use
as' an  Loosely housed in the  bore 6 is a plastics earth conductor of an
overhead  electric  tube 7 having a bore 8 in which is loosely 20
transmission line and, because it may be  housed an optical fibre [err] of
a length sub- 85 manufactured to have the same       -  stantially equal to
that of the  bores 6 and 8. mately the same properties of sag and ten-
In the overhead    stranded conductor sion as those of conventional ovehead
con-  shown in Figure 2, a    core 11 is con- ductors of substantially the
same overall stituted by a single elongate aluminium alloy 25 diameter, it
provides the important advan-  member 12 of substantially U-shaped 90 tage
that the flexible stranded body  can be  cross- section, the space 16
between the used to replace an earth conductor or other  limbs of the U
constituting an elongate overhead electrical conductor of an existing
compartment. Surrounding the central core overhead  electric transmission
system   11 are three layers 15 of helically wound 30 thereby to provide a
communication means  round wires of aluminium-based alloy, the 95 in the
system. Thus, the invention provides a  directions of lay of adjacent
layers being of relatively inexpensive communication link  opposite hand. A
plastics tube 17 having a between stations, substations and other  bore 18
is loosely housed in the elongate locations along an electric transmission
sys-  compartment 16 and an optical fibre 19 is 35 term.
loosely housed in the bore  18.         100 Accordingly, the invention also
includes    The overhead stranded conductors shown an overhead electric
transmission or dis-  in Figures 3 and 4 are similar construction tribution
system which includes at least one to the overhead conductor shown in
Figure overhead stranded conductor incorporating  2 except for the form of
the central core 40 an optical guide as hereinbefore described.   and, for
convenience, components of the 105 Where the overhead stranded conductor
overhead conductors shown in Figures 3 and incorporating an optical guide
is an earth  4, respectively, that are similar to those of conductor of the
system, the earth conduc-  the overhead conductor shown in Figure 2 tor may
be suspended between the tops of have been given references greater by ten
45 towers or other supporting structures or.it  and by twenty than the
references of the 110 may be supported between the towers or  corresponding
components of the overhead other supporting structures at positions
conductor shown in Figure 2. In the over- below the cross-arms of the
towers.   .head conductor shown in Figure 3, the cen- 



The invention will be further illustrated  tral core 21 is a tube 22 formed
by trans- 50 by a description, by way of example, of eight versely folding
a strip of aluminium-based 115 forms of overhead stranded electric conduc-
alloy. In the overhead conductor shown in tor with reference to the
accompanying  Figure 4, the central core 31 is constituted drawings, in
which:-                   by a' single elongate aluminium  alloy Figures 1
to 8, respectively, are transverse  member 32 of substantially U-shaped 55
cross-sectional views of the eight forms -of cross-section; the gap between
the free ends 120 overhead conductor;                    of the limbs of
the U being partially closed Figure 9 is a transverse cross-sectional to
retain theplastics tube 37 in the elongate view of an optical fibre element
used: in the compartment 36. overhead conductors shown in Figures 7 and
overhead stranded conductor shown 60 8, drawn on a greatly enlarged scale,
and -  in Figure 5 has a central core 41 comprising 125 Figures 10 to 15,
respectively, are trans- an inner layer 42 of helically wound elon- verse
cross-sectional views of six alternative  gate elements of aluminium-based
alloy, forms of optical fibre element for use in an  each element having a
transverse cross- overhead conductor.                   section of a shape
approximating to that of a 65  Referring to the drawings, the overhead
sector of an annulus and the directions of lay 130    1598438
5 of the layers being of opposite hand. Sur- tics tube loosely housing
optical fibres or rounding the layers 42 and 43 are two layers  other
optical fibre elements, any of the opti- 45 of helically wound round wires
of cal fibre elements shown in Figures 10 to 15 aluminium-based alloy, the
directions of lay  may be employed, the optical fibre elements 5 of these
two layers being of opposite hand. being drawn on a greatly enlarged scale
to 70 Loosely housed in the bore 46 is an optical clarify their structure.
The optical fibre ele- fibre element 44 comprising an extruded  ment shown
in Figure 10 comprises a flex- plastics body 47 having a bore 48 in which
ible tape 82 of plastics material which has are loosely housed three
optical fibres 49. secured by adhesive to one of its major sur- 10 Two
steel reinforcing wires 50 are embed-  faces four optical fibres 81 which
are spaced 75 ded in the body 47 on opposite sides of the  apart and extend
substantially parallel to the bore 48, the axes of the bore and of the
axis of the tape. In the optical fibre element reinforcing wires lying in a
common plane.   shown in Figure 11, four optical fibres 91 In the overhead
stranded conductor  are sandwiched between and secured by 15 shown in
Figure 6, the central core 51 com-  adhesive to the adjacent surfaces of
two 80 prises a flexible tube formed by a closely  flexible tapes 92, 93 of
plastics material. helically wound steel wire 52. The central The tape 93
has a longitudinally extending core 51 is surrounded by three layers 55 of
rib 97 to provide for ready identification of helically wound round wires
of aluminium-  any optical fibre 91. The optical fibre ele- 20 based alloy,
the directions of lay of adjacent ment shown in Figure 12 comprises a flex-
85 layers being of opposite hand. Loosely  ible plastics tape 102 which,
viewed in housed in the bore 56 of the central core 51  transverse
cross-section, is so corrugated is an optical fibre element 54 comprising
an  that it has a plurality of troughs 104 extend- extruded plastic body 57
having a bore 58  ing along its length in each of which an opti- 25 and
embedded reinforcing wires 60, the  cal fibre 101 is secured by adhesive.
The 90 axes of the bore and wires lying in a com-  optical fibre element
shown in Figure 13 mon plane, and, loosely housed in the bore, comprises a
corrugated flexible plastics tape two optical fibres 59.
112 which has a plurality of troughs 114 The overhead stranded conductor
shown  extending along its length, the troughs being 30 in Figure 7
comprises a core 61 of seven  closed by a flat plastics tape 113 which is
95 steel wires, a layer 62 of helically wound  bonded to the peaks 115.
Optical fibres 111 aluminium elements 63, each of a transverse  are secured
by adhesive in the troughs 114. cross-section approximating to a sector of
a  In the optical fibre element shown in Figure circle, so surrounding the
core that it is  14, optical fibres 121 are sandwiched bet- 35 loosely
housed within the bore formed by  ween, and secured by adhesive in the 100
the layer and, surrounding the layer 62, a  troughs 124, 128 of, two
flexible corrugated layer 65 of helically wound round wires of plastics
tapes 122, 123 whose peaks 125, aluminium-based alloy, the directions of
lay  129 are secured together by adhesive. To of the layers 62 and 65 being
of opposite  provide for ready identification of any opti- 40 hand. Each
element 63 has a bore 64 in  cal fibre 121, the tape 123 has a longitudi-
105 which is loosely housed an optical fibre ele-  nally extending rib 127.
The array shown in ment 66 of the form shown in Figure 9. The  Figure 15
comprises a plastics tape 132 in optical fibre element 66 comprises an
which four optical fibres 131 extending 



extruded plastics body 67 of a transverse  side-by-side are wholly
embedded. The tape 45 cross-section of elongate shape having a  132 has a
longitudinally extending rib 137 110 'bore 68 and embedded reinforcing
wires 70, to provide for ready identification of any the axes of the bore
and reinforcing wires  optical fibre 131. lying in a common plane, and,
loosely    WHAT WE CLAIM IS:- housed in the bore 68, two optical fibres 69.
1. A flexible stranded body comprising 50  The overhead stranded conductor
shown  at least one layer of helically wound bare 115 in Figure 8 is of
similar construction to that elongate elements of metal or metal alloy, at
shown in Figure 7 and, where appropriate, least one elongate compartment
within and similar components have been given refer-  extending throughout
the length of the ences greater by ten. In the overhead con-  stranded body
and, loosely housed in the 55 ductor shown in Figure 8, each bore 74,
elongate compartment or at least one of the 120 loosely housing an optical
fibre element 66  elongate compartments, at least one sepa- *  of the form
shown in Figure 9, comprises a  rate optical fibre and/or at least one
optical recess in one of the abutting faces of two  bundle. adjacent
elements 73, of aluminium-based    2. A flexible stranded body comprising
60 alloy, the recess being closed by the other of a substantially
circumferentially rigid cen- 125 said abutting faces.
tral core having an elongate compartment In each of the overhead stranded
conduc-  within and extending throughout the length tors shown in Figures 1
to 8, instead of the  of the core, at least one separate optical separate
fibre or fibres loosely housed in the  fibre and/or at least one optical
bundle 65 bore of a plastics tube or instead of the plas-  loosely housed
in the elongate compartment 130    5                               1 598
438 5 of the layers being of opposite hand. Sur-  tics tube loosely housing
optical fibres or rounding the layers 42 and 43 are two layers  other
optical fibre elements, any of the opti- 45 of helicaly wound round wires
of  cal fibre elements shown in Figures 10 to 15 aluminium-based alloy, the
directions of lay  may be employed, the optical fibre elements 5 of these
two layers being of opposite hand. being drawn on a greatly enlarged scale
to 70 Loosely housed in the bore 46 is an optical clarify their structure.
The optical fibre ele- fibre element 44 comprising an extruded  ment shown
in Figure 10 comprises a flex- plastics body 47 having a bore 48 in which
ible tape 82 of plastics material which has are loosely housed three
optical fibres 49. secured by adhesive to one of its major sur- 10 Two
steel reinforcing wires 50 are embed-  faces four optical fibres 81 which
are spaced 75 ded in the body 47 on opposite sides of the  apart and extend
substantially parallel to the bore 48, the axes of the bore and of the
axis of the tape. In the optical fibre element reinforcing wires lying in a
common plane.   shown in Figure 11, four optical fibres 91 In the overhead
stranded conductor  are sandwiched between and secured by 15 shown in
Figure 6, the central core 51 com- adhesive to the adjacent surfaces of two
80 prises a flexible tube formed by a closely  flexible tapes 92, 93 of
plastics material. helically wound steel wire 52. The central The tape 93
has a longitudinally extending core 51 is surrounded by three layers 55 of
rib 97 to provide for ready identification of helically wound round wires
of aluminium- any optical fibre 91. The optical, fibre ele- 20 based alloy,
the directions of lay of adjacent ment shown in Figure 12 comprises a flex-
85 layers being of opposite hand. Loosely  ible plastics tape 102 which,
viewed in housed in the bore 56 of the central core 51  transverse
cross-section, is so corrugated is an optical fibre element 54 comprising
an  that it has a plurality of troughs 104 extend- extruded plastic body 57
having a bore 58  ing along itslength in each of which an opti- 25 and
embedded reinforcing wires 60, the  cal fibre 101 is secured by adhesive.
The 90 axes of the bore and wires lying in a com-  optical fibre element
shown in Figure 13 mon plane, and, loosely housed in the bore, comprises a
corrugated flexible plastics tape two optical fibres 59.
112 which has a plurality of troughs 114 The overhead stranded conductor
shown  extending along its length, the troughs being 30 in Figure 7
comprises a core 61 of seven  closed by a flat plastics tape 113 which is
95 steel wires, a layer 62 of helically wound  bonded to the peaks 115.
Optical fibres 111 aluminium elements 63, each of a transverse  are secured
by adhesive in the troughs 114. cross-section approximating to a sector of
a  In the optical fibre element shown in Figure circle, so surrounding the
core that it is  14, optical fibres 121 are sandwiched bet- 35 loosely
housed within the bore formed by  ween, and secured by adhesive in the 100
the layer and, surrounding the layer 62, a  troughs 124, 128 of, two
flexible corrugated layer 65 of helically wound round wires of plastics
tapes 122, 123 whose peaks 125, 



aluminium-based alloy, the directions of lay  129 are secured together by
adhesive. To of the layers 62 and 65 being of opposite  provide for ready
identification of any opti- 40 hand. Each element 63 has a bore 64 in  cal
fibre 121, the tape 123 has a longitudi- 105 which is loosely housed an
optical fibre ele-  nally extending rib 127. The array shown in ment 66 of
the form shown in Figure 9. The  Figure 15 comprises a plastics tape 132 in
optical fibre element 66 comprises an  which four optical fibres 131
extending extruded plastics body 67 of a transverse  side-by-side are
wholly embedded. The tape 45 cross-section of elongate shape having a  132
has a longitudinally extending rib 137 110 bore 68 and embedded reinforcing
wires 70, to provide for ready identification of any the axes of the bore
and reinforcing wires  optical fibre 131. lying in a common plane, and,
loosely    WHAT WE CLAIM IS:- housed in the bore 68, two optical fibres 69.
1. A flexible stranded body comprising 50  The overhead stranded conductor
shown  at least one layer of helically wound bare 115 in Figure 8 is of
similar construction to that elongate elements of metal or metal alloy, at
shown in Figure 7 and, where appropriate, least one elongate compartment
within and similar components have been given refer-  extending throughout
the length of the ences greater by ten. In the overhead con-  stranded body
and, loosely housed in the 55 ductor shown in Figure 8, each bore 74,
elongate compartment or at least one of the 120 loosely housing an optical
fibre element 66  elongate compartments, at least one sepa- of the form
shown in Figure 9, comprises a  rate optical fibre and/or at least one
optical recess in one of the abutting faces of two  bundle. adjacent
elements 73, of aluminium-based    2. A flexible stranded body comprising
60 alloy, the recess being closed by the other of a substantially
circumferentially rigid cen- 125 said abuttingfaces.
tral core having an elongate compartment In each of the overhead stranded
conduc-  within and extending throughout the length tors shown in Figures 1
to 8, instead of the  of the core, at least one separate optical separate
fibre or fibres loosely housed in the  fibre and/or at least one optical
bundle 65 bore of a plastics tube or instead of the plas- loosely housed in
the elongate compartment 130    6                                     1
598438                                      6 and, surrounding the central
core, -at least  gap between the free ends of the limbs is at   - - one
layer of helically wound bare elongate  least partially closed. elements of
metal or metal alloy.      14. A flexible stranded body as claimed 3. A
flexible stranded body as. claimed  in Claim 12, wherein the gap between
the 5 in Claim 2, wherein the central core com-  free ends of the limbs of
the U is closed by at 7 prises two or more elongate members of  least one
tape of metal or metal alloy which  -- -. metal or metal alloy assembled
together to  is helically applied to, or longitudinally       -- form an
elongate body having a centraTbore  aplied to and transversely folded
around, which constitutes the elongate compart- the U-shaped elongate
member. 10 ment.                                     15. A flexible
stranded body comprising 75 4. A flexible stranded body as claimed  at
least one layer of helically wound bare  -- in Claim 3, wherein each
elongate. member  elongate elements of metal or metal alloy, at of the
central core is of such a transverse  least one elongate compartment
extending cross-sectional shape that they inter-engage  throughout the
length of the stranded body 15 to prevent or limit the extent of lateral --
and constituted by a bore formed in an 80 movement between the. elongate
members.   elongate element of the layer or of at least 5. A flexible
stranded body as claimed  one of the layers or by an elongate space  -- in
Claim 4, wherein. the central core com- bounded by at least two adjacent
elongate prises two inter-engaging elongate mem-  elements of the layer or
layers and, loosely 20 bers, each having a transverse cross-  housed in the
elongate compartment or at 85 sectional shape approximating to. a semi-
least one of the elongate compartments, at annulus.
least one separate optical fibre and/or-at 6. A flexible stranded body as
claimed  least one-optical bundle. in Claim 5, wherein the two elongate
mem-    16. A flexible stranded body as claimed 25 bers of the central core
are of identical  in Claim 15, wherein the flexible stranded 90 transverse
cross-sectional shape.       body comprises at least two layers of heli- 7.
A flexible stranded body as claimed cally wound bare elongate elements of
metal in Claim 2, wherein the central core is a  or -metal alloy, the bore
or bores and/or flexible tube comprising a layer of helically  elongate
space or spaces being in, or bet- 30 wound bare elongate elements of metal
or  ween adjacent, elongate elements of an 95 metal alloy, each element
having a trans-  inner or the innermost layer. verse cross-section
approximating  a sec    17. A flexible stranded: body as claimed 



tor of an annulus.                 --- - in Claim 15 or 16,in which an
optical fibre 8. A flexible stranded body as claimed  or fibres and/or
optical bundle or bundles is 35 in Claim 7, wherein the flexible tube is
sur-  or are loosely housed in an elongate space-100 rounded by a second
layer of helically  bounded by -two  adjacent elongate ele- wound bare
elongate metal elements, each  ments, wherein said elongate elements have
having. a transverse cross-section--approx-  a  transverse cross-sectional
shape approx- imating to a sector of an annulus, the direc-  imating to
a-sector of an annulus, one of the 40 tion of lay of the second layer being
of  abutting faces of said adjacent elongate 105 opposite hand to that of
the layer constitut-  elements. having an elongate recess which is ing the
flexible tube.                  closed by the flat surface of the other of
the 9. A flexible stranded body as claimed  abutting faces to form an
elongate space. in Claim 2, wherein the central core com-    18. A flexible
stranded body as claimed 45 prises a flexible tube formed by at least one
in any one of Claims 2 to 17, wherein outer 110 helically wound flexible
elongate member of - -layers or the outermost layer of two or more metallic
and/or non-metallic reinforcing  layers of helically wound bare elongate
ele- material.                               ments, each comprise a layer
of helically    - 10. A flexible stranded body as claimed  wound wires,
each of substantially circular 50 in Claim 9, wherein the helically wound
flex-  cross-section.                  115 ible elongate member is a wire
or metallic   19. A flexible stranded body as claimed tape.
in any one of the preceding Claims,  wherein 11. A flexible stranded body
as claimed  the  separate optical fibre or fibres and/or in Claim 9,
wherein the helically wound flex-  optical bundle or bundles in the
elongate  -- 55 ible  elongate member comprises compacted  compartment or
in at least one  of the elon- 120 glass fibres impregnated with resin. -
gate compartments 'is or .are supported by a 12. . A flexible stranded body
as claimed  flexible elongate carrier member which is in claim 2, wherein
the central core is a -loosely housed in the elongate compart- single
elongate member of substantially  ment. 60 U-shaped transverse
cross-section, the space    20. A flexible stranded body as claimed  125
between the limbs and base of the U con-  in Claim 19, wherein the flexible
elongate stituting the elongate compartment.     carrier member comprises
an extruded - 13. A flexible stranded body as claimed  elongate body of
rubber or-plastics material in Claim  12, wherein one or- each of the
which has, extending throughout its length, 65 limbs of the U is folded
inwardly so that the  at least one bore in which the separate opti- 130
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7 cal fibre or fibres and/or the optical bundle  in Claim 25 or 26, wherein
the substantially or bundles is or are loosely housed.   flat flexible
support member comprises two 21. A flexible: stranded body as claimed
overlying flexible tapes  which are bonded in Claim 20, wherein the
extruded elongate  together, one or each of which tapes, viewed 5 body has
at least one elongate reinforcing  in transverse cross-section, being so
corru- 70 member embedded in and extending  gated that it has a plurality
of troughs throughout the length of the body.      extending along its
length in each of some or 22. A flexible stranded body as claimed  all of
which an optical bundle and/or sepa- in Claim 21, wherein the axes of the
bore or  rate optical fibre is housed and wherein the 10 bores and of the
reinforcing member or  optical bundles and/or separate fibres are 75
members in the extruded elongate body lie  secured within the flexible
support member in a substantially common plane.        but are capable of
limited movement within 23. A flexible stranded body as claimed  the
troughs in which they lie. in Claim 21, wherein the extruded elongate
32. A flexible stranded body as claimed 15 body has a central elongate
reinforcing  in any one of Claims 27 to 31, wherein the 80 member and a
plurality of bores arranged  or each tape is of a metal or metal alloy.
around the reinforcing member.            33. A flexible stranded body as
claimed 24. A flexible stranded body as claimed  in any one of Claims 27 to
31, wherein the in any one of Claims 21 to 23, wherein the  or each tape is
of paper or plastics material. 20 or each reinforcing member of the
extruded    34. A flexible stranded body as claimed 85 elongate body is a
wire or group of helically  in any one of Claims 27 to 31, wherein the
wound wires.                            or each tape is of a material
having a coeffi- 25. A flexible stranded body as claimed  cient of thermal
expansion approximating to in any one of Claims 20 to 24, wherein the  that
of the material or materials of the opti- 25 or a bore of the extruded
elongate body of  cal fibres secured to the tape.    90 the flexible
elongate carrier member loosely    35. A flexible stranded body as claimed
houses at least one substantially flat flexible  in Claim 34, wherein the
optical fibres are of 



support member on or within which two or  a silica-based material and the
or each tape more separate optical fibres and/or optical is of steel. 30
bundles are secured.                      36. A flexible stranded body as
claimed 95 26. A flexible stranded body as claimed  in Claim 25 or 26,
wherein the substantially in Claim 19, wherein the flexible elongate  flat
flexible support member is a flexible carrier member is at least one
substantially  tape of plastics material in which said optical flat
flexible support member on or within  bundles and/or separate optical
fibres are 35 which two or more separate optical fibres  wholly or
partially embedded.       100 and/or optical bundles are secured.       37.
A flexible stranded body as claimed 27. A flexible stranded body as claimed
in any one of Claims 25 to 36, wherein the in Claim 25 or 26, wherein the
substantially  flexible support member carries a longitudi- flat flexible
support member is a flexible  nally extending datum mark and/or at least 40
tape to one surface of which said optical one of the optical bundles and/or
optical 105 bundles and/or separate optical fibres are  fibres is
assymmetrically positioned with secured by adhesive.
respect to the or each other optical bundle 28. A flexible stranded body as
claimed  and/or optical fibre so that it constitutes a in Claim 27,
wherein, viewed in transverse  longitudinally extending datum. 45
cross-section, the tape is corrugated so that    38. A flexible stranded
body as claimed 110 it has a plurality of troughs extending along  in Claim
19, wherein the flexible elongate its length and an optical bundle or
optical carrier member comprises a plurality of fibre is secured in each of
some or all of said  separately formed tubes of rubber or plas- troughs.
tics material assembled together and sur- 50  29. A flexible stranded body
as claimed  rounded by an outer protective sheath, at 115 in Claim 25 or
26, wherein the substantially  least one of the tubes loosely housing at
flat flexible support member is a pair of flex-  least one separate optical
fibre and/or at ible tapes between which said optical bun-  least one
optical bundle. dies and/or separate optical fibres are sand-    39. A
flexible stranded body as claimed 55 wiched and to the adjacent surfaces of
which  in Claim 38, wherein at least one elongate 120 the optical bundles
and/or separate optical  reinforcing member is assembled with the fibres
are secured by adhesive.         plurality of tubes. 30. A flexible
stranded body as claimed    40. A flexible stranded body as claimed in
Claim 29, wherein, viewed in transverse  in any one of the preceding
Claims, wherein 60 cross-section, one or each of said two tapes  the or
each separate optical fibre and/or 125 is corrugated so that it has a
plurality of  optical bundle and the elongate compart- troughs extending
along its length and an  ment in which it is loosely housed are of optical
bundle or optical fibre is secured in  equal or approximately equal
lengths. each of some or all of said troughs.      41. A flexible stranded
body as claimed 65  31. A flexible stranded body as claimed  in any one of
the preceding Claims, wherein 130    8
1 598 438 the interstices between the elongate ele- or distribution system
including at least one ments throughout the length of the body are
overhead stranded electric conductor as filled with a greasy material.
claimed in Claim 42 or 43. 42. A flexible stranded body as claimed    45.
An overhead electric transmission 5 in any one of the preceding Claims,
wherein  or distribution system as claimed in Claim the flexible stranded
body is an overhead  44, wherein the overhead stranded electric electric
conductor.                        conductor is an earth conductor of the
sys- 43. An overhead stranded electric con-  tem.
20 ductor substantially as hereinbefore 10 described with reference to and
as shown in           E. L. ROSS GOWER any one of the Figures 1 to 8 of the
accom-         Agents for the Applicants panying drawings.
38 Wood Lane, 44. An overhead electric transmission                 London,
W12 7DX. Printed for Her Majesty's Stationery. Office by The Tweeddale
Press Ltd., Berwick-upon-Tweed, 1981. Published at the Patent Office, 25
Southampton Buildings, London, WC2A lAY, from which copies may be obtained.


