- 1- COVPOSI TE ‘OVERHEAD TRANSM SSI ON LI NE AND IVETHCD OF MANUFACT URI&@ %Jg(“ ;%
A iN " This invention relates to a conposite overhead transm ssion I|ne o
in ing an_optical fibre cable, the 5 | i ne being formed by .stranding
a ptrurality of * conductors. Optical fibre cables have been

extensively used as signal transm ssion tedia, and have specific featurdg‘
in that not only are they large in data transm ssion 10 capacity, but
they are also fg I gyl opti cal
fibre cable canm-eggggf@'}@%& e O&?ﬁﬁf\?&éﬂﬁﬁg&a@ power
line. That is, MANUBACTURENE| 8UCH CAPLENBP ovi des a great econoni cal effect

in that it is unnecessary to 15 additionally install a conmunication
cabl e. Heretofor in order to i cor orate the ogtlcal fibre . cable into an
over head transnt %Foﬁ“VFHEl°goﬁ% GFe$h5°s?r%ﬂﬂ%ﬂ R R HEY orming the

line are replacedahgmassmphlmahefichudﬁb@eamnbpti&u&eﬁrbﬁéenabbéﬁr&mglto

as 20 an op e 15.'5) | i $.0Dbt ai net .lhcorporating a
plurality of op? § bFlB%egggﬁgg %ﬁ?gﬁp?héé.glg.Qﬁgrg%%ﬁ£5%éscribed
conventi-onal congnduétpéﬁ; the wall thickness of the nmetal tube covering,

the optical fibre unit I's generally small because of 25  di nensional
limtations. Accord 3 % the nmetal tube is insufficjent in nechanical
I

strength and ac@BF&Fﬁ 1PEANBRPLEF PRV RPN pPEERRILISY JHIFEAS i bres o
from danmage. Thesgntbetoahemissyen msdiaabaﬂdthatmasb&a@ﬁﬁbeﬁﬁhwwﬂes may

. enter the opticg fjbge HH@anlzoare oy %hf ?&?e{n é%%% é?{ﬁéh%%

difficult to inCreaset
dlfflcultho |ncapasetyhebubghbeyOaremﬁbsoofreﬁefcmm|Qk§0¢nqmagnetlc

1nduct10n. Accordingly, an optical fibre cable can be
incorporated in an overhead line or an ordlnary power
line. That is, the optical fibre cable provides a great

economical effect in that it is unnecessary to
15 " additionally install a communication cable.

Heretofore, in order to incorpdrate'tﬁe optical fibre
cable into an overhead transmission line, some of the
stranded conductors forming the line are replaced by an
opticai fibre cable unit (hereinafter referred to as

20 "an optical fibre unit") which is obtained by
incorporating a plurality of optical fibres in a metal
tube. In the above-described conventional construction,
the waillthickness of the metal tube covering, the

- optical fibre unit is generally small because of

25 dimensional limitations. Accordingly, the metal tube is
insufficient in mechanical strength and aécordingly
cannot sufficiently protect the optical fibres from
damage. Thus, the outer cover is liable to be damaged
and water may enter the optical fibre unit.

30 On the other hand, since it is difficult to increase
the inside diameter of the metal tube, it is difficult
to ‘increase the degree of twist of the optical fibre



cable itselfy. and accordingly it is inpossible to forma cable with the - (lfJ
_dpujcal flbre sl ackened. It is an object of the present invention to o
. provide an overhead transfission |line incorporating an optical 5 fibre
cable wher €i n the above-descri bed diffigulties are mnimsed, and a nethod
of Tn anuf act uring such a line. In accordance with the present invention
there is provided a conposite overhead transm ssion |ine 10 conpri si ng:

at |east one stgapdad 1%5%' axaa %b@hdhﬁ@th% Qsp|i‘ﬂ\b%|s'stﬂSle t%orzést&tor
w res nade of netal i fibre unit which

e
i ncl udes a spac@r °pk ﬁeﬂlﬁﬁtﬁﬁgpPﬁﬁPcaﬁ gﬁggelﬁ 2 e&ﬁper peri pher al

surface, and a metal cover disposed 15 over said spacer in close contact

~therewi th; and ?Qt gagnfbgﬁg th8 Sefle] %%engqé%% tqr%p¥%58§|ve aeptical

. fibre belng smalT"er "I ndra han respe gr.oove and
bei'ng posutuoneevarhsadaaransylea@en IBOﬁtn@#OGPQH§§1mesp@cpPVQCQioove 20

I'n accordgnce wWelhirg bHbiLBG wREPBSh Che! BPoRECARRLIRCEN i ¢3RS S
provi ded a net hod of nanufacturlng a conmpqgsite overhead transm ssion |ine

of the type havPR§ Bini@isedenand; pamashodi o& P&?@ﬁaﬁﬁﬁEHnﬁnéPGHe§ 25 a
luarilty of coadwet.or wires made of netal or netal alloy, conprising the
steps of providing a cylindrical spacer nenber extending along the
~Jongitudinal axis of said |ayer, said spacer member havi ng splral grooves
in the outer sufhasecphdruot, wﬁthlthg pregenti dalvegitdonethd@e iswith a

{gggytLgEetﬂgtggkébad HfX'BSmﬁasﬁﬂE'B%Er% Q@etrhﬂ%ﬂQEQQEEE&lﬁk whi ch is
: comprlslng- at least one stranded w1re layer which '

includes a plurality of conductor wires made of metal
or metal alloy; a cehtrai'optical'fibre'unit which
includes a spacer formed with spiral g:odves in its
outer peripheral surface, and a metal cover disposed
15 ' over said spacer in close contact therewith; and

optlcal fibres housed in said spiral grooves each

. _ 'opt1cal fibre being smaller in diameter than the depth

' of its respective groove and being positioned at a
radially outér,portionhof its :espective groove. '

20 - In accordance with a_fﬁrther_aspect of the present
invention, there is provided a method of manufacturing
- a composite overhead transmiésion line of the type
having at least one stranded wire layér which includes.

. (':,'5

25 a pluarilty of conductor wires made of metal or metal
alloy, comprising-the‘stepsfof;'providing a cylindrical
spacer member extending along the longitudinal axis of

. said layer, said spacer member'having spiral grooves in
the outer surface thereof, fiiling said spirai grooves

30 with a jelly-like material, burying an optical fibre,
the diameter of which is less than the depth of the
groo#es, in the-jelly—like material in each of said
grooves, each optical fibre being positioned at a
radially outer portion of its respective groove,



g es, inthe jelly-like material in each of said grooves, each optical
e being positioned at a radially outer portion of its respective
gredve, -3- applying a cover menber around said spacer nenber .in contact
therewith, thereby fornming an optical fib e cable unit. One exanple of the
|nventyon will be described with 5 Telerence to the acconpanying
.-drawi ngs, wherein: Figures 1 and 2 are sectional views show ng an overhéﬁk

~ conposite trans%fs on |I$rg%%\fe|9%§m§e ﬁ?&ff&%?ﬁizgt&y‘fz&a’%%r in

|Ilustrat|ng a cturing ures 4a-4e are
sectional views aﬂnt&mﬁlthnmewlthu|tk$rﬁhﬂu$%§ml#9n@ns?ﬁbbcahnﬁlP¥§ures %
‘and 5b are explqg;ggéyug*@grans showing a collecting die of Figure 3.
Figure 1 shows one exanple of a conposite transm ssion 15 l'ine
i-ncorporating an optical cable. An optical fibre unit 2 is disposed al ong

the common axis @fe SéxaMPEs Sfcchéi tnvesODOMCUDIT He Jescopbedawithbre unit |

2 is.made up of a acer vin LIa o) | yter walls,
a_met al u%e 2- Sr?\igfﬁniﬁvg?stﬁﬁe gf) o{'ﬁ' (5 8¥%§10?2f hghé%gégr 2-1, and
opti cal flbres 3. The spiral grooves 2-2 are filled with a jelly-like

material 4, which; g, %éuidAﬁa% aybsLaatishhy fziewglshahﬁgoahteaaeaaaare
such as an aqueous solution of petroleumjelly, polyisobutylene,

non-bri dged 25 coppeaiteotZpRAREAFIQR| £EBRiresin, silicon oil .or ponV|nyI
.alcohol Figure 3 is an explanatory diagram illustrating a

method of manufacturlng the line: _

10 Figures 4a-4e are sectional views of the line at .
various manufacturing steps: and |
Figures S5a and 5b are explanatory-diagfams'showing a

collecting die of Figure 3.

FPigure 1 shows ohe'eXample of a composite transmission
- 15 line incorporating an optical cable,lAn optical fibre
unit 2 is disposed along the common axis of stranded
electrical conductors l. The optical fibre unit 2 is
made up of a.spacer'z—l having spiral grooves 2-2 in '
‘ its outer walls, a metal tube 2-3 which covers the
20 outer wall of the spacér 2-1, and optical fibres 3. The
spiral grooves 2-2 are filled with a jelly-like
material 4, which is fluidic or substantially fluidic
at room temperature, such as an aqueous solution of.
petroleum jelly, polyisobutylene, non-bridged
25 - (non-cfosslinked) silicon.resini silicon o0il or
polyvinyl alcqhol;' ) o
The oﬁtical fibres 3 are placed in the grooves cut in
the spacer, and the spacer is covered with the metal
tube 2-3. Therefore, the optical fibres are
30 sufficiently protected from external forces, and are

packaged in a substantially water-proof manner.

)



: . Y
.The optlcal fibres 3 are placed in the grooves cut “in the spacer, and the(e/)
Spacer is covered with the metal tube 2-3. Therefore, the optical fibres
are 30 sufficiently protected fromexternal forces, and are packaged in
a substantlalfy wat er - proof manner. . -4 Since the grooves of - the spacer
_areL£+IIed with the jelly-Ilike material 4 the conposite transmssion line is
effiCiently protected frontthe entrance of water even when the netal tube

i s damaged, the e t he grooves
toward the out% g?ﬁgbggaggtghiss?%gg5 %?€a¥ f#%? ﬁ%? r}?ocated in
the grooves adﬁﬁddﬂkluh@ gp&ecnaéutehemapmposhey bransmis sion yl ine akaled,

whi ch wi || SUb%ﬁﬁd@n‘&iﬁB&%Qc%@ﬁ £Pom. tﬁéoéﬁﬁiéﬁ’é‘ev@f %E@ﬁ’ dfegaused

‘when t he COprOSIte transm Ssion line.i.s instal . gur e | S.a sectional
view of an oveMieRd tEnPEsede tuPSndf/i Samadey n%n%F’&ﬁ ‘Pi%%l%]enf’é?ro?ﬁgat ed
when lnsualIedarbBstaﬁmbeartbageae&headelgaeovsslaeﬁaiaednet@wt@ptlca

fibres incorpor Ht | &% es are caused. to nove fromthe outer wal
to substantlalﬁ% %hefnt s%sg t's of the respective grooves, as a result

. of which the .optical fibres are not elongated, i.e. the cable elongation is
20 abSOfbedASTQ%eaQ®Qﬁkhu0Q19Ee§|Qﬁﬁalbeatéépfﬁdéhéngé$6h@§t5'de

di ameter D of the spa roove piral pifch P. The
absorption is lﬁiﬁdéaﬁgﬁ ﬁﬁagﬁé PHFFSmFﬁb TagﬁﬁylarﬁnW?ﬁtWéh t si de
"di amet er d of e&mhn@mﬁ,c&h1bhbwélitsabdtbatﬂngy?ahsorb any
10 . elongatlon which may_be caused when the'compos1te
transmission line is installed.

'Figure 2 is a sectional view of an overhead composite
transmission line which has been elongated when
installed..

15 ~When the dvethead 1ineeis installed, the optical fib:ee
' incorporatéd:in_the grooves are causedtto_move from the
‘outer wall to'substantially the middle points of the
respective grooves, as a result of which the optical
fibres are not elongated, i.e. the cable elongation is .
20 absorbed; The absorption of elongation depends on the
outside diameter D of the spacer, the groove depth h
and the spiral pitch P. The absorption is as indicated
in the following Table 1, with the outside diameter 4
of each optical fibre strand being O.7mm.

‘;,

25 - Table 1 (P = 150 mm)
. | Iabe 2
D (mm) _ 4__ 6
h (mm) 1.0 1.2 1.3 1.0 1.2 1.5

Absorption of | _
elongation ¢ (%) 0.08 0.12 0,14 0.13 0.21 0.25

30 g£__= 272 (D - h)(h - d)



Table 1 (P= 150 m) D. (nm)

25 : '

: 6 h (M) 1.0 1.2 1.3 1.0 1.2 1.5 N’

_ s&? tion of elongation [err](% 0.08 0.12 0.14 0.13 :0.21 0.25 30
*r]2 (D - h)(h - d) p2 In the above described conposite 1ine, the

grooveés in the spacer 2-1 are filled wit$ $elly-like material. However, it
shoul d be noted that one object -of this invention is to allow the cable ﬁé/
be stretched durlng 5 installati on whi'l e avoi ding any el ongation of the
fibres, i.e. oIhothethbo&abHesmmtheélaohpnsnge line hi sheggrmaneésnin t he

optical fibres gan 46.aBea09d: ! BrENE1RELAPUSER! 189141 ONS: faddies i COVeS.

w thout filling the grooves g eria s, can be 10
achi eved by appB WﬁgeérgﬂéaﬁéPuﬁéeBefBPEé t BhRReoRPLPRIFCE i OF S EE t han t hat -

to the Spacer 21hvhﬁt&bﬁldsan¢ ammbwcahEOGabietE@Sb@nsttétéﬁﬁﬁfddﬁfhg(jurlng
assenbly, to p05| the p t ortions of

t he groové% 2-2% lafﬁpg bbggﬁggbgégin a%g ?éﬁ%%€g$¥f§€ & ol | owi ng
poi nts. Even |ffuheeshlGknessoofotmethEtaﬂbbévﬁttﬁ sla@kemmngxxﬁnttn;s

optical fibre U%bhde%t&%h cehbaeﬁeécaerfQBngan@cs&S§156e&fthrtﬁoence of
the spacer 2-1.

er nt ai ned wat er mnth ut 20 Rl
LT e g nBPEdPhethL: ROCEAPRS. PELERRLEESPUSS YLERoUbl FEL b R the
stability of theropviegawithbthe fellheldkeomateridk $ecThim cénemsh groove

2-2 Sho“'ﬁcpe SUeh 1%E9ah Egeab95§3n8a5tgkéa@gyakeég Pord&r@s ehdan
. optlcal fibres 3 than .that to the spacer 2-1 to avoid
any appllcatlon of tensxon to the fibres during
assembly, to position the optical fibres at radlally
outward portlons of the grooves 2-2.

15 This.arrangement is advantageous in the following
points. Even if the thickness of the metal cover 2-3 is
reduced, the optical fibre unit is not collapsed nor

" broken because of the presence of the spacer'z-lQ
Therefore, the unit is maintained water-proof without
20  f£illing the grooves with the jelly-like material.

In order to'impfoVe'the stébility of the optical fibres
in the grooves, the section of each groove 2-2 should
'be such that the inner part is equal to or larger than
the openlng part- thereof in size.

25 . The outer cover of the optical fibre unit is a metal
tube, as described above. The cover serves not only to
protect the cable from-external forces or moisture but -
also to improve the temperature characteristic of the
optical fibte. The overhead line often undergoes a high

30 temperature of several hundred of degrees centigrade
(C) because of an induction current, lightning curreht,
or short current. If the thermal expansion coefficient
of the optical fibres is larger than that of. the



t he opening part:thereof in size. 25 ‘The outer cover of the optical
fibre unit is a netal tube, as described above. The cover serves not only
to protect the cable fromexternal forces-or noisture but also to inprove
t he tenperat’ufe characteristic of the optical fibre. The overhead |ine
of t#n. under goes a high 30 ‘tenperat ur & of several hundred of degrees
cent¥grade (C) because of an induction current, lightning current, or short
~current. If the thermal expansion coefficient of :;the optical fibres is '
| ar ger than't haSPa¢er hethen the gpkeigal (Hdresherspbireaghti Bnge are brought
into contact W &bnthée wioereW@l inddr el Ii@leHe kR a3 Thpen aisnshogdre 1
when the tenperature is ipcreased, and are then noved: back as'sHown in :
Figure 2 when thB 51SUre, fRSh THe TRRFAMES G5 AR e AaREe it the
t hermal ‘expansi bthenomdévedikack s tdteowptirc B idude & whensriddel er than that of
the spaces, -t heEe%P&rQE&téais_fdQéFéafé& RAS 1P AN RS Hapaan e ehiegure 1 at
| ow tenperatures_for Instance at night, and are positioned f_ as shown
in Figure 2 at RREFMREnPEPIREIWY, CIAL AN Qf diha AP tdepdi FdPCASt #8ugh t he
optical -fibres shelléervRdhytiexpadtietharnsbaosd ; atiedd the dptdiciahed, they are

71 dabl & on’ ner SRF RS rronte Ll S TGS B Ay BF apyr s e
transmi ssi on | otemparateres for ninstangred atnghti niandnarke posditigned t he -
Yesult of jgxper ageghddhOtn Fighdé Papw WM iddisbddtaired N e jaatanwaere a
o 2 uf 158 aSrLnd N AR o 3 £4H PG50 Dot vieen the
spacer and the ABEARY 9ay . gt P @ _
- thermally expanded and contracted as described, they .
are not slightly bent, because the plastic covers of
~ the optical fibres are slidable on the surface of the
15 metal tube. Therefore, the transmission loss variation
.is maintained at a minimum,_éccording;to the result_of'
experimentation,'it has been confirmed that, in the
case where a material such as a coarsely wound tape or
string is interposed between the spacer and the metal
20 _'tube in order to hold the optical fibres in the grooves
in the spacer, the fibres cannot smoothly move when the
temperature changes, and accordingly the trapsmission
‘loss is greatly increased. '

The spacer may be made of a metal or ﬁon-metal.
25 However, in order to maintain the characteristic of the .
optical fibres stable, it is desirable that the thermal
' expénsion.coefficient of the material of the spacer be
'substantially equal-to'thatuof*the material of the
metal tube. It is advantageous from the point of view
30 of both the thermal expansion coefficient and '
mechanical strength that the spacer be made of a metal
material such as aluminum;'iron or copper, or a

Pis

 non-metal material such as fibre reinforced plastic.



20 “tube in order fo hold the optical fibres in the grooves in-the S
, the fibres cannot snoothly nove when the tenperature changes, and
Ad

ngly the transmission loss is greatly increased. The- spacer may

" pelmage of "a netal or non-netal. 25 _However, in order to maintain the
chardacteristic of the optical fibres stable, it is desirable that the |
t hermal expansion coefficient of the material of the spacer be he?”

substantially e@ﬁ%hréo3tQﬁbw@fohgeeﬁ§ﬁ§1é3$f0$ ﬂé@hd@“éﬂ hdfifraddud fhy

- advant ageous from B E he thermal expansion
coefficient and He@ﬂﬁﬁ o EPWgﬂﬁﬁﬁetﬁﬁfn?%%s§b%%e4lﬁﬁe*ﬁﬁﬂfﬁﬂr%f%ﬁ&aﬂ
mat eri al such aanabpltmnam fiboa wnitoppeordimgatmothereimtemticar athesuch as

fibre reinforcedoghastpcy in ilich! OHE oS PLPEC Q1o LU Gy AJEHIT O

;nanufacturlng ancover héad compos:te tranem oSi he ‘| NCorporating an
optical fidbre ufir@ &E08r i AYPPAY heel nhenTRONSPAPRE spakdbhws £edh ishi ch the

spiral grooves b§%§eaeeﬁr6u§h|§ Sel1l -iﬂdefxﬁ@:fr%ﬁl@yppiMirﬁflaéuchge Zpaggr
' That the grooveSBatBarntPaopeapleb L aF FroB Ar S BUIALITEE Y Theroaf er.
the optical fibpetcohduntje3ls &neThep@afEdrfrthermptﬁqalxﬁybxeand ﬁre 10 R
Coni 1 o, ne RUELEEbLL 8 REBIskPBLOMEIUEEG Rl B SRA AT
the spacerOand PHE18ft iRaPeEFpieum; jelhy 4rReAksthe ORVVNIGR Of) thee netal -
tube. The netal gtubeed- 31n5tﬁ@snedn@ytaoﬁpnuwtsﬁ@ér 1fs' dexmidrady igp Which
a shapi ng deV|c§ %ekﬁluéﬁge goverlng deV1ce, where the spacer and the

opt1ca1 flbres in the grooves. are covered by the metal

tube. The metal tube 2- -3 is formed by a conventional

15 method in which a shaplng deV1ce 9 is used to B

butt-301nt a metal tape 8 to provide a butt-jointed

cylinder, and the cyl1nder thus provided is

butt-welded. In Figure 3, reference numeral 10

designates a welding'electrodeﬁ

o~

20 Figure 4 shows sections of the optical'fibre unit in
various stages of the manufacturing process in the case
where the unit is manufactured acéording to the above
described method. More specifically, Figure 4a shows
the petroleum jelly 4 filled in the grooves 2-2 in the

25 spacer 2-1 at the point A immediately after the filling

device 6, Figure 4b shows the optical fibres being put - e
- on the petroleum jelly 4 near the openings of the
grooves at the point B, and Figure 4c shows the optical .

fibre unit at the point C immediately after a.

30 collecting die 7; Figure 4d shows the optical fibre
unit including the metal tube at the point D
immediately after a cooling device 11, and Figure 4e
shows the optical fibre unit at the point E immediately
after a diameter reducing device.ié arranged before a

35 winding reel 13. In the manufacturing method, after the.



butt-joint a netal tape 8 to provide a butt-jointed cylinder, and the g::;a
6ylinder thus provided is butt-welded. In Figure 3, reference nuneral. 1
desj.gnates a wel.ding electrode.’' 20 Figure 4 shows sections of the
optiical fibre unit in various stages ofcﬁhe manuf act uring process in the"
case where the unit is nmanufactured accotding to the above descri bed

nmetméd. More specifically, Figure 4a shows the petroleumjelly 4 filled in

the grooves 2 ZobprhigufSienn AR dl L0 DOld A WREPGEBLeLL of ter

the filling device tical f1bres bein put on the
petroleun1jelIycﬂtné@rtbﬁesﬁﬁﬁ#ﬁrmﬁﬁ%ﬁ°RQR9i$wﬁih£$§a@r@h9uééﬁ t i, thRd
Figure 4c ShOWSpéB?oDQiuhC 1iybie wétg;ado\iéseaam mtea@ ithee dedtighergfi ter a
30 coIIectlng d% A ure ?é%ﬁﬁgh (fqilcal fibre unit .including
the metal tube SF ER® 5%??1 DY ’eﬁfoaﬂ‘ HioD FhG F§3%& &8 11, and

Fi gure 4e55hom5cohere¢tWtah Ehéwmatﬁittuheithpgﬁmnm tihe mednaﬂeEybabter a
di anet er 1 educt g, dovegr dfopl | AHEhde] antalfeBisndol 8lacLingl N (he

manuf act uri ng net e petrao eun1j 'y or l'tke is filled in
the grooves cut oPhicAl SiREes c%?m??uﬁ?%ﬁﬂyfQQﬂw99§%F§Wﬁ%Y &4 fARIeHe in
spetrol eumjel | ythe gheogesoiestitadspexear tared raya ey pefr ipherypacethelUnder
this condltlon,lggg gpacer Is 5 - covered with the netal tube, to form
the optical fibre GRI . Therefore, the nethod is advantageous in that the
optlcal fibres can be stably and positively arranged in the grooves in the

spacer_angonear 1 NenoebIe! desls Lea | GHSST ek, cHe mdt@ 13tea%e descr bed

enbodlnent t he net al or
: cover 1s made according to a welding method however,

it goes without saying that it may be manufactured
according to other conventional tube manufacturing
techniques, such as. fof instance an extrusion noulding

15 - method. It is des1rable that the collecting die be
designed so that 1t, as shown in Figures 5a and 5b,
includes an internal cav;ty 7-1 and a passage 7-2
extended outwardly from the cavity 7-1. In this case,
even if the petroleum jelly is partly pushed out of the

20 @ grooves when the optical fibres are buried in the
grooves, the petroleum jelly thus pushed out can be
removed, and the-operatioh of incorporating the optical.
fibres in the grooves can be protected from being
affected by excessive jelly. .

L ' 25 .It will be understood that:the transmission line can be
an overhead earth line of a transmission system.



r 1s made accordfng to a wel ding nethod; however, it goe$ w thout

1)) tha[ I mm ”mactured according to other conventional tu
act ur l “ uch as. for instance an extrusion nDuIdlng

It 's desdirdl & that the collecting die be designed so that i

~shown in Figures 5a and 5b, includes an i’nt'ernal cavity 7-1 and a: pas
7-2 extended outwardly fromthe cavity 7-1. Inthis case, even if the
petroleumjelly is partly pushed out of the 20 = grooves when the op

. fibres are buri
" be renoved, and the operation of incorporating the optical fibres in

‘grooves can be

wi || be under st
line of a trans
transm ssion. |i
I ncl udes a plur
. a central optic
grooves i'n its

ed i.n the grooves, the petroleumijelly thus pushed out

protected frombeing affected by excessive jelly. 25

ggﬁ % t the transmission |line can be an. overhead ear
% *system CLAI MS: 1. A conposite overhead

ne conprising: at |east one stranded wire [ayer which

ajity ofa c5555§é eor netal
a* fibre unit | C?‘I %%{Fg%%ngﬁtes?lfoo%r r%é'g Wi th spir
o‘c'l‘P‘EPrb%Hl%he#'éll%ﬁﬁtfét'te SR ndad tHir & dpgerd Woi6sed o
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t, as
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tical
can
t he
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al
ver

sai d spacer in Ci@GBu&@@taquMwyt&E s ugddrc dliddhmaaehogsadtian said

spiral grogves

each 10 tlca re Jbei r_in_dia te t ha
depth of iTs res?) CT?\:/aél g?g qﬁ‘ r‘%ﬁﬁe&d‘% e ynikyv out
portion of its res@b@deseagﬁm Qormed muinrmn&alegmm@sadnt na-.ssrri ssi on

i ne as clalned

‘10

15

20

25

bRt & &Y dph dNT Wk SR, MY A 15U eTO¥85posed
‘over said spacer in close contact therewith; and
optical fibres housed in said spiral grooves each
optical fibre being smaller in diameter than thé'depth
of its respective groove and being positioned at a
radially outer portion of its respective groove.

2. " A composite overhead transmission line as
claimed in claim 1, wherein said spacer and said cover
member have substantzally equal coefficient of thermal
expansion. ' '

3. A composite overhead tfansmission line as
claimed in claim 1, wherein said spacer and saia'cover
are both made of metal. '

4, A composite overhead'trénsmission line as
claimed in claim 1, wherein said spacer is made of
electrically insulating material and said cover is mad
of metal.

5. A composite overhead transmission line as
claimed in claim 1, further comprising a jelly-like
material £illing said grooves, said optical fibres
being movable within said jelly-like material near the
inner wall of said cover.:
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15 <menber :have substantially equal coefficient of HoR—3. é%ﬁ)
: §£an05|te overhead transmssion line as clainmed in cI o i d
- spacer and said cover are both nade of netal. 20 ﬂ'i] Hﬁ!gﬂmﬁ_ : '
overhead transmission line as clained in f6a|n11 mhereun sal fls

nade f electrically insulating mat eri al and said cover is made.: of netal.
- 5. A conposite overhead transm ssion |ine as 25 cl ai med |n claim1l,

]‘:“Lt herbcormrl snm.gl a Jat.Laoﬂlﬁck@hwt&réﬂeéaléf?gsxﬁf?éil&*i@%&ﬁée aﬁﬁle? 32} : Cg}
i bres being novapl e in saj e majerial, near |

. sai d cover. ’ Ei% T% ?&Wméﬁ %;Eﬁ%ﬂrﬁ%&pt9%5§%?%sf%PF?$n%r%s |

d ai-med in-clai md‘xaMerveithﬂalshirptje:my-ilime&nﬁerm)llaéﬂa eagii¢di n said
el v like Mt erialy 0, Aol e d" B8 £d OVBE e, 2 Plof e QDS oS on

line 5 there Iné'is € ongate ¥iTe overhead
transn155|§n1I|rﬁ#%EﬁQﬁeﬁhﬁnithﬁci¥n¢nts elenga tedai d JeIIy li ke materi al
is selected fromthe group conprising petroleumjelly, polyisobutylene,
‘non-cross-1|inke S|I|con resin,, 10 sili-con oil  and_ pol yvinyl alcohol. 8.

A method of nmanufact ur iFPRIFAKR | PLTRRAT HERRSBIRFIAR | biRe (3@ of the

£ype having at |cﬂ%imémelrstdﬁmcﬁwmi@ﬁer5m0j‘e1myﬂ® waperisi |1y of

conductor wres de of tal netal_allo 15 Isin e steps
in provi ding a oy In rd|2€°a t-ae group com rising peté@{eum 9e P
’ polylsobutylene, non-cross—-linked silicon resin,

10 silicon o0il and poiyvinyl alcohol.

8. A method of mahufacturing a composite overhead
transmission line of the tYpe having at least one
stranded w1re layer which includes a pluarllty of
conductor wires made of metal or metal alloy, o
15 = comprising the steps of: providing a cyllndrlcel spacer
| . member extending along the longitudinal axis of said
layer, said spacer member hav1ng spiral grooves in the
_ outer surface thereof, filling said spiral grooves w1th
a jelly-11ke material, burying an optical fibre, the -
20 diameter of which is less than the depth of the
' . grooves, in the jelly-like material in each of said .
grooves, each optical fibre being positioned'at a
radially outer portion of its respective groove,
applying a covef member e:ound said spacer mehber_in'

Y

™ - 25 contact therewith, thereby forming an optical fibre
cable unit. '
9. A method of manufacturing a composiie-overhead
transmission line, as claimed in claim 8, wherein said
optical fibres are buried in said jelly-like material

30 by laying the optical fibres atop the jelly-like
| material. and passing the spacer and the “conductors

through a collecting die.



: \ extenal ng atong—the—tengi tudi nal axis of said |layer, said .spacer
Frieg haV| in the outer surface thereof, filling said \J/
\i Fa groo ,ﬂﬂ"’ﬁﬂgj m’ i ke material, burying an-optical. fibre, the 20
di ®net er an the depth- ofttthe grooves, in the'jelly-like
al |n each of said grooves, each optical fibre being.positioned athaa./
radially outer portion of its respective groove, applying a cover nenber"
~around sai d spack@.nenbbrneth@d of mamafa¢tuhbngvnat bompbeieéyoferhead an
optical fibre Ca‘@i’&né‘!ﬂf.§81gn line A geLioeh 0 <§ {fangi%%' N8 &2AP %i&e
over head transm ssion |ine alrred inc n Sard optical
fibres are puri e@Yﬁrsﬁ?lﬂb?’él ’r? ?PRblﬁ%t%m%PP@Mlng sbyetaynnghe h’éODptl cal
fibres atop the gelaytap&s ﬂme.némlﬁ@ds&ﬁ@swﬁeths g82Rcs &pfihder.
conductors through a collecting die. 10. A met hod of manufacturing a
conposite overhead transmssion-line as claimed in claim8, wherein said
cover nenber is applied by applying sheet in the formof a tape, and
wel ding said tape to forma cylinder.
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