)
MANUFACTURE OF A FLEXI BLE STRANDED BCDY This invention relates to flexible (jg;
§Tranded bodi es of the kind which conprise a plurality of helically wound '
bar ¢ 1ongate el enents of nmetal or netal alloy ‘and ‘which are adapted to be

fre __y “supported from spaced supports in long |l engths. The invent, qulﬁl"\}di{g
espedwally, bdt not exclusively, concerned with overhead el ectric

conductors of the kind which conprlse one or nore:than one |ayer of

hel i cally woun Yconductlve netal or -
nmetal "al | oy but on does not excl ude

fl exi bl e strannded bodles not normal ly |ntended to carry electric current,
for |nstance stranded wire ropes. In the Cbnplete SpeC|f|cat|oP ofbfur
Britis %ﬁk 9 here [ C exi bl e
strande ?rﬁv a?n?ﬁ%é?%%l efg'sseiﬂf)i?lfeé Qﬁ{jggﬁ% Lgdg'etfeq use in the

comrunmt 1l el 23ERY O 1A S8 gffhgigag}ag,gms g conpr i ses

at |l east one layer of helTcally woun ongat nmetal or

met al , leDERefkaNeR @ADL ROEaV bRA N9
throug%%ﬁ?yf$§?éﬁifheof ?he stranded body and, ogse %house§ﬂ§% t he

el ongaheeC QAP tdE o Obe | Brakleatp é& ff@m%ﬁaaéheﬁ%g?&r Jrents, at

| east one separate optical fibre and/or | east ‘one- op bundl e,

def i neglni Dohie 1admyassal d FREPLavenSARE fls:aéél@eclgjl@yf op@toindd exible
stranded body lying within the :
exclus;vely, concerned with overhead electric conductors

of the kznd which ccmprlse one or ;more tnan'one layer'of
hellcaxly wound. bdre elongate elements cf.electricelly
conductive metal or metal alloy but it is to be
understood that the invention doee not exclude flex:.ble
stranded- bcﬁles not normally intended to carry electric

.current, for lnstance stranded wire ropes.

In the Complete Specification of our British Patent
No. 1598438 ' there is described and claimed a flexible
'stranded body which includes at least one optical
'waveguide for use in the communications field adapted
" for transmissionof light and which ccmpfises at least
one layer.of helically wound bare elongate elements of
metal or metal alloy, at least one elongate ccmpartment
within and extending thronghout tne lengtn of the

stranded body and, loosely housed in the elongate

e e et Sy e e e n m e twae e e

compartment or in at least one of the elongate
compartments, at least one separate optical fibre and/or
at least one optical bundle,. as defined in the aforesaid

Complete Specification.

One form of flexible stranded bodv lying within +he



scope of the aforesaid British patent conprises a substantially

: gircunferentially rigid central core of netal or metal alloy havi'ng an
[ ongate conpartnent wi thin and extendi ng throughout the I ength of the,

cgre; at-least one optical fibre |oosely housed in, and of a |ength
ubstantially greater than that of, the el ongate conpartnent ahd, "gn

- surrounding the central core, at Ieast one | ayer of helically mnund bar e’

el ongate. el enents of netal or netal alloy. Such a flexible stranded body

will hereinafter, for convenience, be referfed to as "a flexible stranded

body of the kind desc d" . ; h

el ongate- corrpasrcf%%%t %f QE fF‘é"?étﬁv é’l?%lg%%g%o ?la% thenﬁggé(dsels%rltb:d _
Stranded body S ”%’%ﬁﬁ‘*%ﬁg?et SRES RS ERE LTI 03 BT P ates or
s otherw se fle d %?ga _
gvgrhead elbectéf?%gcon uc'fd—or or other fre ?’8%&%‘63?‘ e%sfle%iﬁ%stranded 3
ody Is su Jecéé’r%éf»ﬁ%ﬁ Sm&ha.'ﬂbt%% &% 8bhden Y'.ﬁ?%ﬁhtg HRiveale t iengineagh

optical fibre stran can al so cur when the stranded body
I s subjected tg,@ £HARYI BY Il%%sgé %A@%@yewgfaaéeaflwsélt}s hoesad ! ahi,on

due to forces 1nposed on it by w nches ‘and brakes, etc, which are used in

tensioning theysd réfdsdléﬁéxeht %m@a&fapiydg&eh%&emw cegdi then;
after installation,

elongate compartment; and, surrounding the central core,

- at least one layer of helically wound bare elongate
elements of metal or metal alloy. Such a flexlble

" stranded body will hereinafter, for convenience, be
refefred'to as "a flexible stranded boay'of the kind |

described".

éy virtue of being heused-loosely in the' eiongete
compartment of a flexible stranded body of the kind
described, limited relative movement between the or -
each optical <£fibre and the stranded body can take.
place when the stranded body vibratee, escillates or is
otherwise flexed, as may, for example, occur in the case
when an overhead electric conductor or ether freely
supported flexible stranded body is subjected to winds., .
Limited relative movement between the or each optical
fibre and the stranded body can also occur when

tﬁe stranded body is subjected to a changing tensile
load during and after its installation due to forces
imposed on it by winches and brakes,_etc, which are used
_in tensioning the stranded body to obtain a |

. predetermined sagging condition; after installation, ..




[l | .
3schanges in tensjle [oad in a stranded body can al so occur due to changes
in external loading and in tenperature. Limted relative novenent between
the ‘or._each optical fibre and the stranded body can al so occur whilst the
strafded body is inh service and creep gives rise to non-elastic extension
of th&wstranded body. It is an object of the_present invention to provide
an inproved nethod of manufacturing a f1 exi bPe stranded body of the kind
descri bed. According to ,the inyention,_ the i roggg met hod conprises
causing a prefdt 2% ohBatenFarife 1A it £ ngr.r §f bodyy g also
approxi mat el y U-shaped transverse cross-section tQ travel in the direction
of its length; ‘-?‘é‘é‘ﬂ?ng‘-"?nfﬂ Pﬁ@‘%e"boﬁhﬁ%ﬁr‘?& &?Edﬁ@gh ¥ ongat e

merrber at | east one ogéical fihre in such a.way that the_rate of‘ggvance of

the or each fi T RTREREPA| ndg™ etVe i BPUPRENS: PETSTR sEA 3P ng

t he ad [ U- d_el t nber_.J h to f
sugs?ax?in;: Pg cﬁérs‘{igg‘%?gﬁgggﬁl b%%gi F Etﬁg chgaaﬁggéng%é’d&f ?s%f"el ongat e

The o each aovHHe ncefr | BHE 1A%, e A d RBRICHE By mHFEES atla™
wat er - i nper meahl g, Jpdl oL 0f 8 <0 635 God | ks ALV gxkBhQLA® F QAT ©

conpartnment -un ol pressure, e consistency
stranded body.

"It is an cbject of the présent invention to provide an
improved metaol of manufacturing a flexible stranded body

of the kind described.

According to the invention, the improved method .- : -
comprises causing a prefdfmed elongate member of metal
or metal alloy of approximately U-shaped transverse
cross-section to travel in the direction of its length;
. feeding inic the space bounded by the UGShaped elongate

. member at least one optical fibre in such a way that the
rate of advance of'the or each.fibre is réstrained;
transversely fqiding or otherwise.shaping the advancing
U—shapea elongate member in such a way as toiform a
substantially circumferentially rigid central core
having a closed elongate compartment within and
extending throughout the\length of the core in which
the or each advancing dptiééz\fibre is loosely housed;
'injectihg a water-impermeable medium of a grease-

"~ like nﬁture into the elongate compartmen£ under

a controlled pressure, +the consistency

e
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4”’T the greasy water-inperneabl e nedlun1 the pressure and rate-at which |t ,
injected into the conpartnment and the degreée of restraint i'mparted to .
or each advancing optical fibre being such that, in a predeterm ned,..

ngth of the stranded body, the length of the or each optjcal-fibre e
exceeds the length of the el ongate conpartnment by. a control Fed extent and:

- the space within the el ongate conpartnent @ot occupied by the of each =~
optical fibre is substantially filled with water-inperneable nmediumin a
greasy st at e; ofartheapptedsy wavendinpermesivla maiibump £henptesisureasindne
| ayer of helically wound bare elongate elenents of netal or netal alloy.
Preferably, thateomsi sttdimly f iseigjeaspdndindic theecompdlemendi and t he
pressure and rate at which it is injected into the el gngate conpartnent and
the degree of thestieginee ioharestradnthémpardssh talveinei og eprhcal fibre are
such that, in a predetermned | ength of the stranded body, the |ength of :
the or each opdV@abHNQNQPth@bdglbne Peigech ssich Hehat ongat 8 conpartnent by - |
a controlled anmount lying in the range 1 to 3 per cent. Application of one
or nore than Bﬁedﬁ&ﬁamkﬂedm#¢ﬂﬁthyO%o@hG m%ﬁinﬂﬁﬁmk@@Yelehents of netal
or nmetal alloy around the central core may be effected in tandemw th the
operati on of {Bflmthg ofh &l ¥ aeaehr epsiciad rﬁi-;bl{% exceededthe dengtdrate

operation or separate operations.
: of the elongate compartment by a controlled extent and

_the space within the elongate compartment not occupied
by the or each optlcal flbre ls substantially £filled
w1th water-lmpermeable medlum 1n a greasy state, " and
applying around ‘the central core so;formed at least one
layer of helicaliy wound bere elongete elements of metal

or'metal alloy.

Preferably, the consistency of the greasy water; :
impermeable medzum, the - pressure and rate at which'’ lt ls
“lnjected into the elongate compartment and  the degree_of
restraint imparted to the or each advancing optical |
fibre are such that, in afpredeterminea length of the
stranded body, the length or the or each optical fibre

. exceeds the length of the elongate compartment by a
controlled amount iying in the range 1l to 3 per cent.

1 _

Applicetion of one or more than one layer of hel;oally'
wound bare elongate elements of metal or metal ailoy
around the central core may be effected in tandem with

the operation'of forming the central core or it may be.

effected as a separate operation or separate operations.
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Fgedi ng of the or, each advancing optical fibre into the space bounded by

t he U shaped el ongate nenber and injection of greasy water-inperneabl e

medi pm into the elongate conpartnment are preferably.-effected using at |east
one €§%§tantially rigid tube having an external dianmeter which is l.ess than
the imfernal diameter of the elongate conpart ment, which rigid tube’is
positioned in the space bounded by the U shaped el.ongate nenber and extends

beyond t heeoB8Rg BY WMo headh SQéGSHcﬂeu%{‘r | &afmf{r#é 1{;@851@“6' y

fol ded or otherWw se shaped to formthe c core, e or eac deancing'

optical fébieebsbhagead dytihd hs-#m&%ésaae%a%fe i d 91 ghd ube and greasy
wat er - i nper neabl e nedi um'bei ng injected throdgh at-|east one port in the

wel | of tiye)éebeonewEe st it va fOLL IRpbiaedBdicumdd 4 Ngnegt of the
downstream end of the tube and in an upstreamdirection between the

U-shaped wl&ngpbgERBD @oniat-tihént | 816 prbeezas19uteHedtéa Ua§bﬁ$egtﬁenber :

Pref erably, excess greasy water-inperneable nmediumflow ng out of the

downstr eare£sEl Ghet Bablstha ikl iy AlgidpetibeaadiiRCidrPNePELPRED -t he
U-shaped el ongate nenber and the tube and out of the U-'shaped nenber is

col l'ect eiiameteesehieh igoAddHneiabetrat Anteendishaalet@FbeE. thpeasy
wat er - i nper neabl e nmedi um being injected through at | east one port in the

wal | of tdleonggte tohparpnrimrahiyicl £edilr @lbe JlsoTmeEei ¢ BoKeat he pressure
and rate of flow of water-inpernmeable mediumfromthe storage tank into the
t ube beim;rﬁﬁmabpacgrbounded by the U-shaped elongate member '
and extends beyond the-means byiwhich';he U-shaped
‘elongate member is transversei§ fold@dior otherwise.
shaped to form the centrai coré,.the or'eadh.advancing
optical fibre being fed into the upstream gpé‘of the
rigid tube and greasy water-impermeable medium being
injected throﬁgh at'leas£>éne port in the wall of the
tube, excess water-impermeable medium fio&ing out of the
downstream end of the tube and J.n an upstream direction
m;fJ“;betWEan-the U-shaped elongate meﬁbeg and the rigid tube
and out of the U-shaped mgmber..Prefefably, excess
| greasy water-impermeablé mediumlfloying out of.the
downstream end of the tube and in an~ﬁpstream'direction
’between the U-shaped elongate member aﬁd ;he tube and
out of the U-shaped member is-collééted iﬁ'a :esérvoir
positioned beneath the U-shaped member.'“
. Greasy watereimpermeable mediuﬁ being injected fhrough
at least one port in the wall of the rigid tube,
preferably is fed from a storage tank, the pressure and

rate of flow of water-impermeable medium fraom the

. storage tank into the tube being manually or

[



utomatically controlled. The storage tank, rigid Yube.and reservoir
posi ti oned beneath the U shaped nenber may forn1part of a circulatory

stem water-inperneabl e mediumcollected in the reservoir fyomthe -/,
U- shaped nenber being punped back into the storage tank. Preferably, tRg<
" pressure and rate at which greasy water-inpernmeable mediumis injected nato
the rigid tube are such that water-inperne&ble nmedium flow ng towards the
downst ream end of the tube, draws the or each optical fibre along the tube
and into the ahuag@raaaﬂﬁxu¢mmhrobiedhe Jhearstionpds stapkd eligidattabe
menber. The rigid tube may have in its bore guide nmeans for positioning a
si ngl e opti cakn8i resexivdiim pdeitiongdt bepeatdr ththentU-eshapedomember may -
circunferentially spaced guide nmeans for positi.oning two or nore optical
“fibres in eirforhepemt & ya sphredlptoryi systhemhiwatére-tnpagaeable
conpartment. The water- inperneable nedium substantially filling the.
el ongat e conpmﬁﬁnsmtQMMMGQ#§®ELQotbgnﬁeéﬁmMQin(fnﬂmr¢h9nUaSbﬁngﬂe opti cal
fibre in the conpartnent spaced fromthe wall of the conpartnent or two or
nore opti cal meggeg Peing runped thask dpteuthe aRoRAge tpBked with
respect to one another altheugh it will still permt relative novenent
bet ween the oPFEERFaPliheshmPYPESUFLarBed TS® dthahiebuBreasyThe ri gl d
tube may be caused to rotate about _its | ongitudinal axis so-that the
optical fibre¥ateg-impempakleMadiuwmoifaltientehdnte| Fhesrigid

tube are such that water-impermeable medium, flowing

towards'the downstream end of'the'tube, draws the or
each optical fibre-élong the tube and intolfhe elohgate o

compartment of the_advadcing U~shaped elongaté menber.

The rigid tube may have in its bore guide means

for positioning a single_optiéal fibre within

the elongate compartment or two or more
circumferentially spaced guide means for positioning twb
or more opﬁicallfibres in circumferentially spaced |
positions within the elongaﬁe cdmpartment. The waier-
impermeable medium substantially filling.the elongate
compartment will serve to some extent to maintain a
single optical fibre in the compartment spaced from the
wall of the compartménﬁ or two or more optical fibres in
the éompartment circumferentially spaced with respect
to one another although it will still'permit relative.
movement between.the 6ptical fibres and the stranded
body when required. The-rigid tube may be caused to
rotate about its longitudinal axis éb'that the optical

fibres fed into the elongate compar;ment”eadh follows a
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7.helical path, or the rigid tube muy be caused to oscillate about its
| ongi t udi nal * axi s so that the optical fibres being fed into the el ongate {
conpagrt.ment each follows a helical path whose direction of lay reverses at

spacad positions along.the length of the stranded. body. Wiere two or nore
substawtially tigid tubes are positioned in the space bounded by the

U-shaped el ongate. nenber, preferably they are arranged side-by-side in the
formof an assenbly and at |east- one optical fibre is fed through, and

ter-i I di IS ln.ected. | t Jh nbl
of “Tubes mmy beTestepdy BTy, (B, ot LEGLE s nsRIEY ered Aol i s
of the assembl yoodhe ) URaNSAl: | 15001 LESEH axi® 141 s £2E, advancing
optical fibre may take any convenien rm tor exanple, a capstan or a

ol DIl [fBLELaLPSMAL WU Gy | P8 OPRESATE WiSrlsh (R ISGHELOLRERLS!

The preforned el'ongate nenber of or netal all 0oy

U shaped tiansveisg ep03swied imi&r;ﬁmﬁgﬁhﬁggnﬁwc%gﬁ GF foym nium

or alumniumalloy but It may be a tap been pretorne

approxi mately p8iapgdst kRN BHUSR PSSt $8AE1 OB1onk ¢ Cfléﬁé& tghet NE
el ongat e nmenber has begn transversg%y fol ded or gt er&?ge S apedg%oe?grn1

the central corggrif@edb¥iiayld | ongitudinal edges of the

. Where tw§ or more substantially.rigid ﬁubes are
posi;ioned_ih the space bounded by the U-shaped elongate.
member, preferably they are arranged Side-by-side in tiue
form of an assembly and at least one optical fibre is
fed tﬁrough, and greasy water-impermeable medium is
injected into, each tube. The éssembly of tubes méy be
rotated or caused to oscillate about the longitudinal .

axis of the assembly.

" The means for imparting restraint to the or each
advancing optical fibre may take any convenient form,
for example, a capstan or a pair of pinch rollers

between which the optical fibre is caused to:travel.

The préformed elbngate menmber of metal or metal alloy of
_approximately U-shaped transverse cross-section is
preferably an extrudate of aluminium or aluminium alloy:
but it may be a tape which has been preformed to
approximately U-shaped transverse croésfsection. In.
each case, after the élongate member has been
transversely folded or otherwise shaped to form the

central core, the abufiing longitudinal edges.of the
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\el ongat e nenber may be wel ded or ot herw se pernmanently secured together

tolclose the el ongate conpartnent. Preferably, in this-case, the rigid tube

-{%1 | be arranged to. extend downstream of the‘means for wel ding or othepwi se

sgcuring the longitudinal edges of the el ongate nenber together. If o
esired, before the or each |ayer of helically wound bare el ongate . el emaits
of netal or nmetal alloy is applied to the central core, the central core .
may be fed into the space bounded ky anot her advanci ng pr.eforned el ongate

- nenber of netal or netal alloy of approxinately U shaped transverse cross-
section and s@ish@hber mehdREalfayRidaheld88S¥el Sohe rhialdle hboimat ORE iS¢ -
shaped around the central core in such a way that its abutting

| ongi t udi nal | yecxt &00tBg eH@ES t1 CXd$& UEhET bnghlte sk vhéhe [ espect to
the abutting longitudinally extending edges of the first "el ongate nmenber.
In an al t er ngize/fepabapgeinnithiihef5€f cthedrebeagaiudeRiey wé nmetal or
metal alloy of approximately U shaped transverse cross-section that is
transversel y dmtaisgledr tot kateinde deahtperesn b6r Ehehmea rfdr GoeEdiAYy be a |
tape which is transversely coiled to such an extent that it forns -
appr oxi mat el ot vt tenpisee securdiny othrel 1dmgakudiaklt dgantssl ther e.

- elongate member togéther. If degifed, before_the or
each layer of helically wound béré_elongate eleﬁénts of
metal or metal alloy is Epplied to the central core, the
central core méy be féh into_;he space bounded by |

another édvancing preformed elongate member of.metai or_i
metal alloy of approximateiy U-éha?;d transverse cross-
sectipn and said other elongate menber trénsversely

' folded or otherwise shaped arouhd the central core in
such a way that its abuttiﬁg longitudinally exﬁehding
edges are circumferentia;iy spaced with respeéﬁ.tb.the
uabutting-longitudinally éxtending edges of thé first

 elongate member.

In an alternative arrangément;lthe preformed elongate
member of metal or'metal alloy of approximétely U~shaped
transverse cross-section that is:transversely folded or
otherwise shaped to form the ceﬂtral core may be a tape
which is transversely céiled gb Such-an extent that it
forms approximately;two complete turns arbund the axis of

the central core.




9 To provide for ,relative sliding novenent between-adjacent el ongate <Eg§

é1enents_of'the | ayer or layers and to assist in preventing water from

i nyng  access to. the flexible stranded body and thereby reduce risk of
siion of the elongate el enments, the interstices between the el ongate

s may be filled with a water-inperneabl e nedium of a grease-|ike
nature. Al though the or each optical fibre of a flexible stranded body _
manuf actured by the nethod of the present 9nvention is preferably separate.
and unsupported, in sone circunstances it nmay be a conponent el enent of an
opti cal bundl e Tebpravwide | Eonexrlaziyeo gl istingptmevenenbr between gr oup of
fibres including at | east one optical fibre and at |east one non-optical

rei nforcing. fiefdeacsntbtekengataf elemepts Afathe nbayer) osr layensy dnd
supported by a flexible elongate carrier nenber which is |oosely housed in
the el ongate c&fparaSfErst stPt RREVEREINSWALRY | 1o cgaining peaasse int
between the optical_ fibre and flexible stranded body can take place. The
flexi bl e el ongdbe Ee¥R1ecFbErndgd ROy Ayl BhereRybredugge niskont
surface of which the or each optical fibre is secured by adhesive; viewed
in transverse EPIFOSTHRN i%h the £IFPIREF R AT ERat BResdntrEsticefs a

plurality of troughs extendipng along iits length, in.each_of sqnme or all of
whi ch an optiCQFQ%Qﬁqa?EFsénggﬁFe Fﬁ@%ﬁﬁQﬁﬂmiﬁﬁkﬁi%Eﬁ}?dtWEtPIékibIe

water-impermeable medium of a greaée—like nature.

Although the or'each opiiéal fib;e of a flexible
stranded body manufactured by thé method of the presen£
invention is preferably separate and qﬁéupported. in some
circumstances it may be a component element of an
optical bundle (by which is meantlﬁ group of optical
fibres or a group of fibres including at least one
optical fibre and at least one non-dptical reinféfcing,
.-fibre or other reinforcing elongate member) or it may be
supported by a—flexible eiongate'car:ier meﬁber which is
loosely housed in the elongaté compartment sq'thét the
required limited relative movément_betweén the optiéai

fibre and flexibie stranded body can take place.

The flexible elongate carrier menber may be a single_:
fléxible tape to one surface of w%ich thg or each
optical fibre is secured by adhesive; viewed in
transverse cross-section the tape may be.cofrugated SO
that it has a plu;a;ity of troughs extending along i£s
length, in each of some or all of which an optical fibre

is secured. In.apother embodiment, the flexible
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10 el ongate carrier nenber may consist of two flexible tapes,, one overlying
\%}%he other, the or each optical fibre being sandw ched between the two tapes

N

nd bei ng secured by adhesive to at |east one of the adjacent. surfacesspf
he tapes; one or each of these two tapes may be transversely corrugates as
descri bed above. Were one or each of two flexible tapes is transverserJ
corrugated, the two tapes nay be so bondgg together that the or each
optical fibre is secured within'the flexible el ongate carrier nenber so .

- fornmed but é&&ﬁ@@' 822k ildrinfeih d0 AP NEoWk i BEN olEN @ vid Otk 419 ¥hi ch it

lies. In a fur enbodi ment, "the flexible elongate carrier nmenber may

conprise a «dpad e éﬁQGOQErﬂJy’ﬁId CEndTBdEhéR| kReWrCleddie sptash epbieal
fibre is whol -or partially enbedded. The invention al so includes

appar at us frszém%esaﬁawﬂehmnmfmm Bhe atfrbexaples Sriddierh OQascei»eahsy
ki nd descri bed by the_ inproved nethod as herei nbefore described. The

fl exi-bl e stigHweivéoty aRNUeacitirgk bcyfthl&enlabadeﬁft tdir eSS £i gent i on
is especially suitable for use as an earth conductor of an overhead

el ectric trpses ssone brneaahd ofberlese twonuypes majuibacitraisverbayg the
same or approxi nmately the sane properties of sag and tension as those. of
convent i onalormegdaeed asndesicaridedd ahdweé ant Whkkye idne xaneeaoieref! two
dianeter, it provides the inportant advantage that the flexible stranded
body can beleseible tapkacdsartremsversellpctorragatiddsr the two tapes may

be so bonded together that the or each optical fibre ist
secured within the flexible elongate carrier member so férmed.
but is capable of limited moveméntIWithiﬁ_the trough in which
it lies. In a further embodiment, the flexible'elongate
carrier member may comprise a single.tape of plastics
material in which the or each opticél fibre is wﬁolly-o:

partially embedded.

The invention also includes apparatus'for use in the
manufacture of a flexible.stréndgd body of the kind
described by the improved method as hereinbefore

described.

" The flexible'sﬁranded body manufactﬁred by the method
of the.p:esent invention is especially suitable for usel
as an eﬁrth'conductor of an overhead electric

. transmission line and,.because it may be manufactured to
have the same or apprcximatelj the same pfépe;ties of sag
and tension as those of conventional overhead conductors
of substantially the éame évera;l diameter, it provides
the important advantage that the flexibie straﬁded body

can be used to replaqé,an earﬁh conductor or other
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overhead el ectric conductor of an existing overhead electric transm ssion (i%
system thereby to provide a comuni cation neans in the system Thus, the
-invzgtron provides a relatively inexpensive camuni cations |ink between

st at Ngns, . substations and other |ocations along an electric transmn ssion
syst e Accordingly, the invention also includes an overhead el ectric
transm ssion or distribution systenlmhi%hiincludes at | east one overhead
stranded conduct or manufactured by the nmethod as _ herei nbefore described.
Wher e the(RM%FR%&Fs?%ﬁﬁ&E&cc&mﬁﬁ§9ﬁ°?mﬁﬁf%&tEFé&tBVgtM¥Qﬁh¢ﬁm as

her ei nbef ore described is an earth conductor of the system the earth
conduct or FhPHF TsPERARERLEELRE FHSHER R BEPY oler PTOV idkened supporti ng
structures or it ngnge supported between the towers or other supporting

struct ur es SATPHI T DHSR HELERS HE SR s-SFHESBf t hEDLGwethe The i nvention
Is further ,illustrated by.g description, by way of exanple, of the
preferred TSR rﬁ‘ﬁ‘a%‘éaﬁﬁr iand'gg‘r?ttﬁé"’rlr%a’cp ¥PeR8é¥econductor .

i ncorporating two. optical fi.bres, with refergnce to the agconpanying
drawi ng, i TOMRTEHS ¥$%ﬁ?e£in s%§§ﬁ%ﬁﬂnﬁﬁiﬁﬁﬁ?ﬁss§§B§Fﬁ&%ﬁnﬁn%ﬂ§of t he

over head stranded conductor, .and -Fi_gur.e is a fragmental diagrammtic
of g

r epr esent afi G HRRR oA LEF AR SRS TR D f EF ARSBY FRERY St d

conductor shown in Figure 1

_Accordingly, the invention also includes an overhead
electric transmission or distribution system which
includes at least one overhead stranded conductor

manufactured by the method as hereinbefore described.

Where the overhead stranded conductor manufactured by the
method as hereinbefore described is an earth conductor 'of' the °
system, the earth condudtbr may be suspended-between-thé'ﬁops
of towe;s or other supporting structures or it may be
-supported between the towers or bﬁher supporting §tructures

at positions below the cross—-arms of the towers.

The invention is further illustrated ﬁy a descrigtion,

by way of example, of the preferred method of manﬁfacturing'

an overhead stranded conductor incorporating two optical -

fibres, with reference to the accompanying drawing, in which:-
Figure 1 is a transverse cross-sectional view of

the overhead stranded conductor, and |
Figure 2 is a fragmental diagrammatic

reﬁresentation of the method 6f manufacturequ the overhead

stranded conductor shown in Figure 1.
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2 Referring to the drawi ng, the overhead stranded conductor, shown in

‘gure 1 conprises a central core 1 constituted by a single el ongate

ubul ar nmenber 2 of al um ni umbased alloy, two optical fibres 3 |oosefy.
housed' in, and of a length” approximately 3% greater-.than that of, the~hore
of the elongate nenber, and, filling the_space within the bore not occhpied
by the optical fibres, water- inperneabﬂg medium 4 in a greasy state. The.
central core 1 is surrounded by three |ayers 5 _of helically wound round

‘wires of. alunini uReEg3edng |8y, thecATRWEBE! ofh SOV eRheAd aaFEaBAL]Y ayer s

bei ng of opposite hand. In the nethod of manufacture as shown in Figure 2,
a prefor WFBREaFEOMPN T EAGHT S| LnFAPER-58Se® ASHF 3% 8BBRoki nat el y

U shaped transverse cross-sectjon #s caused to-travel in the-direction of

its | enRIPTEMEREES: BY Borfgitdte *HAPPHEEp TR RS RSP RF e€ 6.  Posi ti oned

axially in the, b d by the U-sh d: t nber 2. and .
Zilt 2nd¥#‘ﬂ&§‘gﬁg‘%’?ﬁg u?ﬁ 36'iye%"’<§0°¥’§'1§%ii &Ie %P ae3€1'°?i§9£¥gh8f'}s§9t er nal

di arret er, whi ch isflesifih t he internal dkg‘ ter of th cén%#a% c%re 1
e B e A s ol iess are,
i s?lposi ﬁqb%Z‘g"g? ?%et&‘%steﬁg)ﬂ#)%ﬁ% %?%ﬁﬁ't &6‘?’1%&% rbgt#lﬁgt gB@,clet hg;)pi nch
vater - MarEphde rRHEd S oIS LGa Tby, SrE Ph IR IR, FRrgt e 10
through 3, DQlfe 481 8¢ AkaiNt 4P r§g§1é829§9fstta*£%..t”f‘r?e & Fg{‘gsﬁ%gt gr‘d rate

at whi ch the ‘greasy water-1 npernea “nmediums injecte be
~ is surrounded by three layers 5 of helically wound ‘round _

wires of.aluminium—based.élloy@Itﬂe directions of lay of
adjacent layers being of 6ppdsite hénd..; |
In the method of.manufacturegés sﬁowh'in Figure 2,
a preformed elongate member 2 of alumiﬁiﬁm—based alioy of
approximafely U-shape&“transverse croés-section is Eaused to
travel in the direction of its length'towards twollongi;u-
dinally spaced folding dies 10. Positioned.axially in the
-space bounded by the U-shaped elopgate member 2 and extending
beyond the folding dies 10 is a riéid tube 11 having an
external_diameter which is less.than the internal diaméter of
the central core 1 formed by folding the U-shaped elongéfe
member. Two optical fibres 3 are draw# from spools 12'thfough
pinch rollers 14 and a sealing gland ;5;-whidh is poéitionéd
at the upstream'end of the tube 11,\iﬁto fhe.tube, the pinch'
~rollers imparting a degree of restraint.to each advancing.
optical fibre. Water-impermeable medium 4 in a greasy state
is fed into the rigid tube 11 through a port 16 near the
upstream end of the tube, the pressure and rate at which the.

greasy water-impermeable medium is injected into the tube.




end of the tube, draws optical fibres 3 along the tube and i-nto the bore of (¢

— _ —
13 being such that water-inperneable nmedium flow ng towards the domnstreanzi::
t he éiie'l. Excess water- inpernmeabl e medium fl|ows .out of the downstream

f

end Qf sthe tube and in an upstreamdirection between the U shaped elongate
menbew-2 and the tube and out over the walls of the U shaped el ongate
menber. The pressure and rate at which waterzinperneable medium4 in a
greasy state is into the rigid tube 11 and the degree of restraint inparted

to each advaRgindd uYH Cthatf i Paeely impRrRiduYl d thé®iSm14£26R1iH CE:OU&%I&s itgaea .
re exceeds

predeterm ned | ength of the stranded conductor, each optical

the Iength gbuidae e &idtbe. enat kabeGoidr awdYopPPEQKi FRbeky 3%aakthd NSe

space within bore not occupied by the optical fibres is substantially

filled wthtodeelaridmigit®athe bodeUdt Rhe WRESYL StBk€esdhwaterayers of

helically wound round wires of alumniumalloy are forned around the

central corémpernemiblie anedbaa @loway cuft aff artentddbwyetsebnmi ggdofofopmsi te

hand, the |layers being applied either in tandemw th the operati on of

form ng thetabet rraald car earwrupstsepar dtieemtciont iwetsween theCUAMApkd

A nmet hod of manufacturing a flexible stranded body '‘of the kind described,

whi ch met hodloogaties oenizenrsi 2gand the tube and out over the walls of the
U-shaped elongate member. The pressure and rate at which
waﬁer—impermeable medium 4 in a greasy state is into the
rigid tube 11 and the degree /of restraint imparted to each
advancing'bptical fibre_by the pinch rollers 14 are éuch A ;
that, in a predetermined length'df the stranded conductor,
each optical fibre exceéds the length of;%he bore of the
central core 1 by approxiﬁately 3% and-the space within bore
not occupied by the optiéél fibres is subsﬁantially filled
with water-impermeable medium in a greaéy state. Three layers
of helically wound round wires of aluminium alloy are formed
aroﬁnd"the central core 1, the directions of'iay of adjacent
layers being of ogposite-hand, the‘layers being applied
either in tandem with the operation of forming the central

core or as separate operations.
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preforned el ongate nenber of netal or netal alloy of approxinately U—shaped

fibre in s
restralned
U- shaped a

{ ransve;ig_gL9§§;$ecL+eﬂ—%0-travel in the direction of its |ength; feedlng
MMnto th Space bouﬁgﬁ‘@f he U shaped el ongate nenber at |east one 0 -_:_._.::_jcal

mm‘ e rate of advance of the or each fibre is %
*oldlng or ot herwi se shapi ng the advanci ng Lt
dhgéte menber- in such a way as to forma substantially

circunferentially rigid central core having a4 closed el ongat e conpart nent

within and

extendi ng throughout the length of the core in which the or each

advanci ng opteégRkmEi bre is | oosely housed;  injecting water-inperneabl e
medi um of a grease-1ike nature into the eIongate conpartnent under a

~controlled

pressure, the consistency of the greasy water- inperneable

medium the pressure and rate at which it is injected into the-conpartnent
and the degreg, of restra netgdrdedmanufhaeturiesrcha afllexibhy sprandledf be&ﬁ

bei ng such

that, in a predeterm ned | ength of the stranded -bady, the | engt

of the or eachfophecklirid desexilveds whéchemgitheX ¢dmpribesgatesing a
conpartment by a controlled extent and the space within the el ongate
conpar t nent nptefoemedeklnngdice omexbel oft mexlalf idx emétalubiloyt icfl |y
filled with water-inperneable nmediumin a greasy state; and applying around

the central
el ongat e el
clained in

medi.,um t he

cappreaifmartrely di-shaped ohransyer ss ¢n9$%a$¢9tigunG0b$¢ave1 in
enents of netal or netal all oy. 15 . 2. A net hod .as
Cl then diredicim aficitoniesgshey fsleding gm%@ythat éPacep Aoundiede

by fhe U-shaped elongate'member at least one optlcal fibre in
such a way that the rate of advance of the or each fibre is
restrained; transversely foldingfor otherwise shaping the
advancing U~-shaped elongate member in such a ﬁay as to form a
substantially circumferentially rigid central core having a.
élosedﬁelongate'comPArtmént withiﬁ and extending throughout
‘the length of the.cére in which the or each adﬁancing optical
fibre is loosely housed; injecting water-impérme&ble medium 
of a'grease-like.nature into the elongate compértment under'a
cohtrolled pressure, the cohsistency of the greasy water;'
impermeablé medium, the pressure and rate at whidp it is
injected i;ito the compartment and the de’gre_é_ _of. restraint
imparted to the or each advancing opticai'fibre'being such
that, in a predetermined length of the strandéd body, the
lené%h of the or each optical fibre exceeds thé length of the.
elongate compartment by a controlled.extegt and the space |
within the elongate compaftment not occupied'by the or each
optical fibre is substantially filled with water-impermeable‘
medium in a gfeaéy state; and applying around the central
core so formed at least one layer of helically wound bare

elongate elements of metal or metal alloy.
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pressure and rate at_ which it is injected into the el ongate conpartnent <;g;;
*and the degree of restraint inparted to the or each—advanci-ng-optical

fibrg. are such that, in a predetermned |ength of the body, the

| endth of the or each optical fibre exceeds the |engt hﬂmﬂr@ﬂ' H’ﬁe’”ﬂ
‘compaxt ment by a controlled ambunt lying in the range 1« i A
method as clainmed in Caim1l1 or 2, 'wherein application of one or nore than
one |layer of helically wound bare el ongat¥5el enents of nmetal or netal alloy
around the central core is effected as a separate operation or separate
“operations.2+4. Apmeshiedd ags Glaimed] in @hpimnd, oWhereig ctheli ng

Cl aims, wherein at |east one substantially rigid tube_having an external

di anet er’ wHciiEisteraY PRafhehSreasyt Ater ahBPermenbiige madiiiiRy ethe
conpartment is -positioned in the space bounded by the U shaped el ongate
nmember. and REQSTRES hapdndathe S i @Y ithi &% 1Rdeotefafddoe B eionsaber
is transversely fol ded or _.otherw se shaped to formthe central core, the or

each advan&IPBpLret FPﬁréthq@ﬁf??ﬂ%&tFEFEﬁ%PPEa#WEﬁ&@ﬂﬂt?ﬂaﬁhﬁiﬁrtube

and greasy water-] nperpeable nedium,s injected through a port in the wall
of the tub®2&dk @%%B?-P%&Fr?&atﬁ’é”fﬁe Xfn FREW Fr&agut 3B & he downstream

end of the tube and |n an_upstream di.rection pbetween the_ U shaped el ongate
Tobor ang RTRASSSITARER0 LERE th B b e 45 ARRSRoROR D ERe Lengih of the

or each optical fibre exceeds the length of the elongate
compartment by a controlled amount lyihg in the range 1 to
3%.

3. = A method as claimed in Claim 1 or 2, ‘wherein
application of one or more than one layer of helically wbugd
bare elongate elemeﬁts of metal or metal alloy around_the
‘central core is ef#ected as a separéte oéeration or
separate operations. | |
4. A method as claimed in any one of;the preéeding'
Claims, wherein at least one substantially rigid tube
having an external diameter which is iess than the internal
diameter of the elongate compartment is positioned in the
space bouhded by the'U-Shaped elongate menrber and extends
beyond the means by which the U-shaped-elongatg mémber is
transversely folded or otherwise shaped to form the central
coie, the 6r each ﬁdvancing oPtical fibre is fed int§ the
upstream end of the rigid tube_and'gfeasy water-impermeable

- medium is injected through a port in the wall of the tube,

- excess water-~impermeable medium flowing out of the downstream
end of the tube and in an upstream direction between the U-
shaped glongate membér-and the rigid tnbe and out of the U-

shaped member.
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A nmethod as clainmed in Cla|n14 wherein the pressure and rate at
}mlch ngM,IM!mmEeable mediumis injected intothe rigid'tube are
uch th t l e medium flow ng towar'ds the downstream endsof
he tube,” dfaws the br *each optical fibre alqgg the tube and rnto the \
el ongate conpartnment of the advancing U—sha elongate nenber

gui de moans 1 8¢ posi ti o sﬁgﬁnaf“‘ﬁr ikl "5 6 B Hr nvERES é‘inor%}ﬂbore
posI t1 oni ng. ¢ RSB HA st F )} é% RrovBECH, et sl 2@?%%8&& medium i
Gaim 6. wher Emeﬁ? of 147 Ene FRGI Rle [ene, span FofF PRCSES Rl anas
ol Tows a hel PERR ﬁ*‘%‘s’fﬁéc%"%‘* %‘ ‘Wﬁ*‘hg BRECER KPR aravs
E]EI {éﬁlegéi‘:g@ﬁmaq;%{&f%?ﬁi TR0 Xk J%%%Q?%*’%Sﬁ%éhlﬁ%%?f?%fﬁ;%ea
| ength of the stran ede%édigi% € @yorfevcg{ %ﬁfé{f’ém% gl %fel %%ﬁ%

wherein tWwo OfefBes . substantlally rigid tubes are arranged S|de by-side to
forman assenbly and at |east one opti cal fibre is fed t hrough, and greasy

wat er - i nper neghl e nedi urg iRetRb&CERE dlitheall) ¢1R€Em 4 or .5, wherein the

rigid tube has in its bdfe guide means for positioning a
single optical fibre.yithip the elongaté compartment br two.
or more circumferentiélly séaced guide_means for poéitioning.
two or more optical fibres in circumferentially spaced
positions within the eiongate compgrtment..

7. : A method'as claimed in Claim 6,-wherein the riéi&-
tube ls caused to rotate about 1ts longitudinal axis so that'
the or each optlcal fibre fed into the elongate compartment'
follows a2 helical path.

8. A method as claimed in Claim 6,_where1n the rlgld
tube is caused to ‘oscillate about its long;tud;naL axis so
that the or each optical ffb:e being fed into the elongéte
compartment follows a hélical path whose direction qf lay
reverses at spaced positions aloﬁg.the léngth of the strande§
body. | :

9. A method as claimed in Claim 4, wherein two or more
subétantially rigid tubes are arranged side-by-side to form
an assembly and at least one optical fibre i; fed through,
and greasy water-impermeable medium is injected into, each

tube.




17 10. A nethod as clained in Cla|n19 wherein the assenbly of tubes 3

i’s rotated or is caused to oscillate about, the |ongirtudinat—axis of the

assepbly." 11. . A nmethod as clained in any.one o m HI ﬂ“]:l ai s,
whergin restraint is.inparted to the or each advanci I“l m mw |H b
causing it to'travel between a pair of pinch rollers. *12¢ :
clained in any one of the preceding C ai nsy-wherein the.preforned eIongate
menber of metal or metal alloy of approximately U shaped transverse cross- .

section is an jgxfrudate Qfm%HHBd“&H“éIaf%H§1?hu§%Q§§F@ mdﬂ%Qeﬁ%n?kﬂ A

met hod as clainmed in any one of Calns erein’‘the pre

el ongat e menbels impPY absOtubRledls A ddule Ga 2 fox:gweg;ag\éauﬁa&se&nate

transverse cross-section is a t ape een prerorne

appr oxi mat el yéﬂ:&i@peelhér 28 mﬁ@.‘t%%ﬁfﬂssaffsc'[o?”thédfasse \ met hod as
claimed in Cdaim12 or erein, after the elongate nenter has been

transversely figl.ded or OAhﬁ@ﬂ'héa HaRat fifed O£/ Bhe oRR! b3 t%.%f ‘rfprcif ding

abutting | ongitudi nal edges of the elongate nenber”are wel de eT Vi &

per manent | y senunm&lCﬂﬁéhéintQaﬁﬂE&id&“&éﬂ£ﬁg§£€e&0%BaEkEP@r A
met hod as clainmed in any one of the precedin ai s, wherein ore t he

or each |ayer advamtingl bptieund Hare r@&@lﬁéﬁeﬁl’én% @2 ’e%%} a'bﬂwé‘@rﬁaé

alloy is applied to the central core, the centr core is f Into t
space bounded pajiramf heinalvaoaiegsnr ef orned el ongate nenber of

12, - A method as claimed in any one of the preceding
Claims, wherein the preformed elongate member of metal or
metal alloy of approxzmately U-shaped transverse cross-
section is an extrudate of alum;nlum or aluminium-based
alloj. | | |
13. _A method as'claimed in any one of Claims 1 to 11,
whereih_the prefdrmédheiongate member-of metal or metal alloy-
of approximately U-shaped transverse oross-sectioo'ie a taée
whieh has been preformed to approximately U-shaped transverse -
eros;-section.'. | _ |
14. A method as claimed in Claim 12 or 13, whereio,
after the elongate member has béen transversely folded or

otherwise shaped to form the central core, the abutting

3 . longltudlnal edges of the elongate member are welded or
otherwise permanently secured together to close the elongate

. compartment. - r

' 15. A method as claimed in any one of.the preceding

Claims, wherein, before the or each layer.of helically wound
bare elongate elements of metal or metal alloy_is applied to |
the central core, the central core_is fed into the space
bounded by another_advancing preformed elongete member of

~ metal or metal alloy of approximately U=-shaped transverse



tal or OX|nater U-shaped transverse 18.

0SS- sectl ﬂﬁ eIongate menber is transversely fol ded or

herw se s roundsthé central core in such a may that its abuttlzf,
gt

| ongi tudi nal |y ext'endi ng edges are circunfere tgai 1y 5 spaced with res
‘to the abutting Iongitudinally extending edges of the first el ongat e

\.«
renb 16. t f. Cl 11, wh
er. <8 TN A% 5 AL 4R b@n@?ye%%g%]te n?afr(@%pmx' erern

t he preforned efong netal or netal mat el y

U-shaped transyense fhQsy SRSLd&D wa&tharmgaswaiﬂal 4 slesl ope ot herwi se

shaped 10 to forn1the central core I's a tape which iI's transversely coil ed

to such an ext gahebhat dgrg(xﬁn%@@mrgxwg?tehgttwgéxggﬂggfhéurns around the
axis of the central core hod as clained inany one of the

15 preceding ChangEtudigi=i1y t&eremd engt beg&sba&\ee@lﬁémnﬁmg@éﬂﬁyewent S
of the or each layer are filled with a water-inperneable nedi um of a

grease- | i kesnagpacedl§ith respedet todthe abaitditg NonyitiEiwdlife
preceding C ains, wherein the or each optical fibre is a 20 conponent

el enent of an eptbaﬂidgﬂuﬂgesjéﬁ the fiAstelelotigatec|menimskin any one of
Clainms 1 to 17, wherein the-or each optical fibre is supported by a
flexi ble elongate carrier menber which is |oosely housed in the el ongate
conpartnment so that the required limted 25 relative novenent between the
optical fibre &fd the A method as claimed in any one of Claims 1
to il, wherein the preformed elongate member of metal or
metal alloy of approximatgly U-shaped transverse cross-
section that is transversely folded or otherwise shaped
10 to form the central core is a tape which is trahsversely
coiled to such an extent that it forms approxiﬁatély two

complete turns around the axis of the central core.

17. 'A method as claimed in any one of the
15 preceding Claims, wherein the interstices between the
élongéte elements of the or each lajer'are'filled with a

water-impermeable medium of a grease-like nature,

18. A method as claimed in any one of the:
preceding Claims, wherein the or each optical'.fibre is a

20 component element of an optical bundle.

- 19. _ A method as claimed in any one bf Claims 1l to
17, wherein the or each optical fibre is supported by a-
flexible elongate carrier member which is loosely housed
in the eiongate compartment so that the required limited

25 relétivg movemenF between the optical fibre and the

flexible stranded body can take place.
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flexi bl e stranded body can take pl ace. for use in
‘fhe manufacsure of a flexible stranded body of the ki @E jn
app tus conpri ses neans for causing a preforned elo ta

a

or mEQa| all oy of  approxi mately 5 U-shaped transverse cross-section to
traveélfin the direction of its length; nmeans _for feeding into the space
bounded by the U shaped el ongate nenber at Iégét one optical fibre in such
a way that the_ate of aqvance of the or eagh flbre is restrai ned; neans

for 10 transve?gbly f ol diftRPIF2bbRefRF susendpi A Ry Qﬁs&aped

I mb ch f | | nf | |
igid central Eaed iRl ré“»rﬁf‘%%i %8ay8¥a a?es“%aﬁ ”id'm” adimign
ext endi ng t hroughout Rpe the 15. or gach '
advanci ng optlégpﬁﬁﬁ§%§|%9T€5§3F§ ﬂSﬁgﬁdf°ﬁe§ﬁ§§%ﬂg|§nﬁﬁﬁﬁqﬁp

Sompar tment | undsPr et ey Sy P BSERY SroBeted. Hadynin, HROLEBTGEHY
around the gen rglh %ﬁtaﬁ?@éf gngr})?¥erse%%l@gl |t%alt% A ati/\r%o %&(!j bar e

el ongate elenent a®clai med .
in Claim20, wgije S: ud FS e ly rigid
t ube whi ch has an externZ‘#Id‘rgérrlejt?‘?allr1 ﬂ.alssﬁta an t e |fr?ter nyjt%% aneter of the

0 ohaned o1 ongars e toa At T CEnhCUpERRR Rlobales® i NPy 110
one optical fibre in such a way that the rate of advance
of the or each fibre is restrained; means for

10 transversely folding or otherwise shaping the advancing
U-shaped elongate member in such a way as to form a
substantially circumferentially rigid'ceatral core
having a closed elqngate compartment within and
extehding throughbat the length of the core in which the

15 or each advancing optical fibre is loosely housed;
means for injecting a watef-impermeabie medium of a
grease-like nature ihto the elongate compartment uhder.a
'controlled rate and pressure; and means for applyiﬁg

~around the central core at least one layer of helically

20 wound bare elongate elements of metal or metal alloy.

21. - Apparatus as claimed in Claim 20, wﬁich
apparatus also includes at least one substantlally rigid
tube which has an external diameter less than the
internal diameter of the elongate compartment and which
25 is positioned in the space bounded by the U-shaped
. elongate member and extends beyond the means for
transversely foldlng or otherwise shaplng the U-shaped

elongate member to form the central core, the rigid tube



-
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; ansversely folding or otherw se shaping the.U shaped el ongate nenber to
rmthe central—ecoere—the rigid tube 20 having at |east one port for
e

¥nj ection of grea . abl e medi um .22. Appar atus foer. LUs
i n the -manufact uiﬁ’ﬁiﬂjﬁﬂ’ rﬂil ﬂﬁtt randed body of the .kind described % =
substantially as ¢ - i bed with reference to and*as shown I

Figure 2 of the acconpanying draw ng. 23. . 207 net hod of nanufacturihg }
an overhead stranded conductor substantially as hereinbefore .10 described
with reference to the acconpanying draw ng. 24. * - An overhead electric

transm ssion or_distribution system which includes af | east one overhead
stranded conduchdVimgh@Fattrst B9etReThefRdd IAGHAPT rPhNGT BRASY o 28T
1to 19 and 23. /15 25. . fl exi ble stranded body of .the kind

descri bed nmanuf &AFPEFREARLS HR®IEMRod clained in any one of Clains 1 to 19
and 23. The text of the specification has been reproduced by photocopying
the applicants original typescript. It may contain a few amendnents which

are difficult tga.read. The, original escri t gl ' dnent s
may be inspect egzdn t he p%?ﬁ%‘gig’ﬁ %ﬁg ﬁgfeﬁttn_ %%ﬂ@&ébﬁg 3"
flexible stranded body of the kind described
5. substantially as heréinbefore_deécribed with reference
to and as shown in Figure 2 of the accompanying

drawing.

23. A method of ménufacturing an overhead
stranded conductor sdbstantiailx;és hereinbefore

.10 described with :eference-to'theﬁaécompanying drawing.
24. An overhead electric transmission or
distribution system which includes at least one overhead

stranded conductor manufactured by the method claimed i

any one of Claims 1 to 19 and 23.

15 25. A flexible stranded body of the kind described
. manufactured by the method claimed in any qhé of .Claims

1l to 19 and 23.

The tct of the specificaticn bas been zipnduid by photocopying the applicmnts cﬁ..ginl
typescript. It msy contain s fev anendments which are difficalt to read. . The origimal
typesczipt comtsining these smendsents may be inspected on the prexmises of the hfaut Office
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