TI CAL FI BRE JO NTS | N OVERHEAD ELECTRI C TRANSM SSI ON SYSTEMS Thi sA\o\ %S |

i vention relates to overhead el ectric transm ssion systens of the kind in

ch one or nore than one ovgﬁa?égLegggﬁg(56§ﬁg§c%ﬁr is freely supported
ot her.

Fong | engt hs bet ween pyl ons,

nmut ual |y spaced .al ongyEegsNst RiEcPRICS tRANSWPSS6N 595 T&ME eni ence, being

owers, masts or

i ncl uded in the genertTcterm*tomwer ——1tre rventrom1s partrcul arly

concerned wi th ovemjiandi phéstibh FeARTVS VP bPeSHESR Beldhirakind in whi gh

the overhead electric conductor, or at | east one of the overhead electric

conduct or s, tirdelsndess itin | $psteR8cogPithedlkitd dith fvhiéheoheadTTinist®#n of the

ul tra-violet,

visible and 1nfrared regions of the el ectromagnetic spectrum

whi ch regi oRhanf one« Owerhesdd cel Beteivaldotidudtdr als Beeely wigshortéade
generic term"light". One formof overhead electric conductor including at
| east one ophi daingguiatsytios bhetweent by lomajuticddr 9 Smaselsd cadapttesir f.or
transm ssion of light, is described and clainmed in the Conpl ete

Speci f i cat i spstandimg) sGppareat miibualliyssiaced abopgi the sydtaam: 3hk

| ayer of helically wound bare el ongate elenents of netal or netal alloy, at
| east one cSHEhrSWAROLHS hi forncoayeai¢nae t einmmolncindededd Eh® t he
over head conductor and, |oosely housed in the el ongate conpartnent or in at

| east one ofen@riQ SRR o' eINPE’ + nefhe imvenstdon ok BapsigudamkYcal fibre

and/or at |east one optical bundle. . ..
' concerned with overhead electric transmission systems of

! this kind in which the overhead electric conductor, or at

least one of the overhead electric conductors, includes

at least one optical guide for the transmission of the

u;tra—violet. visible and infra-red regions of the

electromagnetic spectrum, which regions, for convenience,

hereinafter will all be included in the generic term

"light".

One form of overheéd'electric conductor including

at least one optical guide for use in the communications

field adapted for transmission of light, is described and

claimed in the Complete Specification of our U.K. Patent

No. 1598438 and coﬁprises at least one layer of helically

wound bare elongate elements of metal or metal alloy, at

least one compartment within and extending throughout the

length of the overhead conductor and, loosely housed in

the elongate compartment or in at least one of the

elongate compartments, at least one separate optical

fibre and/or at least one optical bundle.

upst andi ng supports(“
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2 By the expression "optical bundle" is neant a group of optical fibre A
a group-of fibres including at | east one optical fibre and including at -

| east one non-optical reinforcing fibre or other reinforcing elongate. oo

=_rre_rrbﬁr.hAn oveghegdﬁelectric t ransm ssi on stFnjof t he a;oresaid.kinddjn_f
Pt O conaunsor 4 4 SebERINELRLropfacly, AR50 Lol GRS,
Cbveni ence. 45 dyichy FROPERSRE0E rodpd¥e Minned Y lalfh: atoloasy

of the ki”d‘§§%ﬂéﬂﬁ¥3al'f' eOXAANEAE 15148 ié%Eféﬁﬁi“éﬁ%oﬂoﬁﬁﬁgﬁgkgﬁ the

kind described, it 1s usually necessary at spaced positions a

system to ef bant, @oddigy PEb¥ECHr! BenaR! redln fdduinsy WbRGa Rt hedbepynd! es

of two overhead el ectriT conductors suspended from@a tower or between the

optical -fibres and/gf SpPéineadbundcesiel taaneniiduiash chPst éhCosORHECt OF
- suspended froma tower and of a cable extending to a sub-station or other

location. \WatHordduwidrking hinvehilend thiecdivierhexd Bldtric ébndaatde, .
conductor of the system the jaint between the optical fibres and/or

opti cal bundlors axaridmstef dnet of - thehovertiedd @lldotridiovenductabs;e the or
each overhead electric conductor is a Iive conductor of -the system '
precauti ons Hamciudesdaat akeastoonasseparatie idptijcaintfilstecendfbe
’ | . optidal bundle for.the transmission of light, will
hereinafﬁef, for conﬁeﬁiehcé, be referred to as “an
overhead.electrid transmission'system of the kind
dé#cribed“._
In.an overheﬁd'eleétricjﬁ#ansﬁission system of the
kind deséribed,'it is usuélly necessary at spacéé
' 'pbsitidns dlong the system to‘effect_a joint between the
.opticél fibres and/of optica; buna;es of two ovg:head.
electric éonductofs'suspended from a tower or between the
optical fibres and/or optical bundleé'of an-onrhéad
electric conductor suspended from a tower and of a cable
extending.to a sub—station.or other location. _Whé:e the
-or.each'déerhead eleciric conductor is the eérth |
conductor of the.systeﬁ,-thé joint between'the_optical
fibres an@/or 6ptic§1 bundies can be effected:wiﬁh_no'.
difficulty. Howevéf, where thé or each'overhead electric
COnductor is a 1live conductor-of'the_system.'precéutioné.
have to be taken to'ensure fhaﬁ_;he-joiht between the |
optical fibres énd/or_optical-buﬁdles iéféiectrically

isolated with respect to earth.



{ : > »
optical fibres and/or optlcal bundles is electrically isolated wth respect
eart h. It is an object of the present invention to provide, in an .
\ head el ectric transni ssion system of the kind described, a joint - .
yveen optical fibres and/or optical bundlgs of two overhead electric
conduct ors suspended froma. tower, or between optical fibres and/or optlcal\-/

dies of an over head g gg! £9eERN U uife BEEaLed; b Eohowey and of a

cable extending to a sub-statidn or other I"ocati.on each or the ~e

t
overhead el egrdvid@N st 8h 69BEhishldl @3 et dil® 'ﬁg‘g%"t“.icafah %9‘3“%3’/ m

According to the invention, the JOlnt bet ween t es an

optical bundlefe 6l RDCh@seE1ved)i 8 JoLWRS utiiedn Yopt Hid1 {E"%E%sh%

- metal or netal alloy, which hou5|ng is electrically connec to eac or
the said ovedpasitbal asindes 0BEUEWR' ovier AT 1@t tci BsHAALEE B Om earth,
and has-an external shape of :such a formas to provide effective control of
el ectrical sisumgendedifroml ¥, towerneor! Hetwddly sptDcategiBragbahd)idral |y -
flat base and, detachably secured to the base, a separately formed done of
substantial | y:r.iteima]srmmd]:es offapn. ommeaﬂeaﬁdseedneheebtl ¢ conduct or
whose optical fibre/s and/or .optical bundle/s is to be - .
' _ suspended from a tower and of a cable extend;ng to a

sub-statzon or other locatlon, 1n whlch each or. the
-noverhead electrlc conductcr constitutes a 11ve ccnductor
of the system. |

Accordlng tc the lnventlon, the JOlnt between the
optlcal flbres and/or optlcal bundles is enclosed within
a substantlally fluld- tlght housing of metal or metal
alloy. which houszng is electrically connected to each or

.the said overhead'eleCtric'conductcr, is electrically
ylnsulated from earth, and has an external shape of such a
form as to provxde effectlve ccntrol of electrical
stress. |
' Preferably, the metal houslng comprlses a
substantially flat base and, detachably secured to the
base, a- separately formed dome of substantlally |
.'heml-spherical shape. ”

The or each overhead electr1c conductor whose
optlcal flbre/s and/or optlcal bundle/s is to be'
connected at the JOlnt, preferably passes lnto, andy
effects a substantlally fluld-tlght seal w1th a wall of,
the metal houslng, preferably at a- posltlon adjacent ‘the

base of the housing.



*connected at the joint, preferably passes into, and effects a substantia

fluid-tight seal with a wall of, the metal housing, preferably at a .
osition adjacent the base of t he housi ng. 4 4 Preferably, the or each .

]-0i nt "‘between the optical fibres and/or optical bundles is itself housed in

g_substantial |y f| grdedr@H1 LIS WE SR 381 heS bR/l lcn e ity S 'Osure_

Is directly or indirectly supported w thin e netal housing a

i's pref erredgibbasphagl/icis wdsprw,&lésl isdl%shfp%ﬁ@e@md dly or
ot her water-inperneable material of a grease-like nature, each optical-

fi-bre and/ orsapstantidung €iafieasgloe Sawsiagtral by bhiuistildsoMats@@ajth. a
wal | of the plastics enclosure. The netal housing may be electrically :

i nsul ated frehiehr ehcipsame de\Erestlyeonsihdirepeeicsappordd®e netal
housing is nounted on the upper end of an upstanding el ongate housing which
i s made of peitbiai ther mettdr hehwxing cand ywhesa| adsngsnprefieriread sié ch
may be nounted on the tower or other structure e.g. at a sub-station. Were
the optical Plasticanehclospiedls Hiillled withepetrdodeumhdeldiyntorr e
conponents of an overhead el ectric conductor and of a cable extending to a
sub station @Fherhwatascampsrmqahﬁewma#9r;mb Qﬁtacgrease-llke nature._

each optical flbre and/or optical bundle effects a.
substantially fluid-tight seal with a wall of the‘
"_plastics enclosure. | |
The metal housing maylbelelectricaliy insulated
'from earth by any convenient means but, preferably, the:
metal hous1ng is mounted on the upper end of an
upstanding elongate houslng whlch is made:of porcelain or
other electrlcally lnsulatlng materlal and which may be
mounted on the tower or other structure e.g. at a
sub—statlont | | |
Where'the optical fibres and/or opticai hundles
connected at the jOlnt are components of an overhead
electrlc conductor and of a cable extendlng to a
sub-station or other locatlon. preferably the optlcal
fibre/s and/ or opt1cal bundle/s of the cable passes lnto
the porcelaln hou51ng through the lower end wall of the
.houslng, extends upwardly through ‘the porcelaln houslng
and enters the metal houszng mounted on the upper end of

the porcelaln housing through its base. 1In this case,



m.lnsulatlng gas

'lbre/s'and/ or optical bundle/s of the cable passes into the porcelain

iusing t hrough the | ower end wall of the housing, extends upwardl'y fhrough
e porcel ai n housing -and enters the nmetal housi ng nounted on the upper -end

the | ower end wall of the porcel ain housi’ng is of electrically. conductlve

- 2?221 r?gal b'%l n%%g%/Yﬁggﬁa ?gf ngg B'r ef ercp%l y a%%%ggsigaﬁkpgﬁ'ﬂ? f]' I ed«.
Where the & SfEy LR ALLAGUIRT W et A f#ﬂ L4158k Uht siat e ~

‘Where the ele rlca un1|n t ousing:- o porcelaln or

th |
other e ecterafﬁlééf ' %aﬁbggﬁ%ﬂera dfesjl s %oué?ﬁggglﬁ :iggg'rgferably

mai nt ai ned ; qisﬂamthaeeeis&swse ﬁﬂw si@vwest w@s&elhtia
electrically insulating mediumin the housing is of a grease-| |ke nature or

ot her sen -#ili&l SkPER. aht eN8edrivalfily |iddiel LOLsd NdedDdmMiy, af E1u@@ P! €,
be a petrol eum based insulating greasé. The circunferentially extending -

~wal | of therelssgitelub@ustageof Whiedel aile Wledticel ot Lhealkyingsul ating

material may be provided at ‘spaced positions along its length with
- outwardl y enédings npn cthieunbastnyi f porde Lalrerer tdehept etaktkileadiyand/ or-

bundles connected at the:joint are conponents of two overhead electrlc

' Lnsulatlng materlal is an lnsulating oil or an '
insulating gas, e.g. SF6, it preferably fills the houSLng
and is preferably'maintained at a positive pressure by a
known'device-l where the.electrlcally 1nsulat1ng medzum .
in the hous1ng ls of a grease—llke nature or other
seml-fluld state, it need not £ill the hou51ng and may .
for example. be a petroleum-based insulating grease. The
clrcumferentlally extendlng.wall of ‘the elongate .houslng_
of porcelain or other.electrically insulating material |
may be:provided at'spaced positions along its length with

: outwardly extending circumferential sheds. |
| ﬁhere the'optlcal fibres and/or bundles connected_.'

at'the joint are components of two overhead electric
conductors, the electrical interconnection between the
ltwo conductors may be supplemented by at least one strap
of electrlcally conductlve metal or metal alloy secured
to the metal hous;ng and electrlcally 1nterconnected

.between the two overhead conductors.

t he porcel ain housing through its bas In this case,* 5 preferably .-

.



#conductors, the electrical interconnection between the two conductorS'né;;;;;?
be suppl-enented by at |east one strap of electrically conductive netal o -
metal alloy secured to the netal housinegand el ectrically interconnected o

®between the two overhead conductors. 5A. In all cases, preferably the

«metal housi ng suppdntald casesnf greferdbly conéi metal hongialg meipdorus

tal. alloy which encircles the supporting housing of electrically

- nsul ati ng nateirahmiatdeptinadd yasontdoruows rrimg ¢f mdtali or metdde joints
between the optical fibres and/or bundles, the netal housing may al so
acconmodat e 2kheyievhichs engdrel esndiie isugpextipachouatnsgeedted with the
optical comunication system -~ The invention is further illustrated by

~the fol | owi rRLe@SELFALLYN, 1IPFUAREING datgrial ARG SeFEpsnas focoFena
acconpanying drawi ngs, in which:- Figure 1l is a diagrammtic side view of a
tower of an ®¥8¥head el ectric transm ssion system showi ng nmounted on the
t ower, the housings of éhree'optic | guide. joints between.overhead electric
‘conduct ors suspende® ff ﬁFﬁﬁé-ﬁﬁmgaelﬂ?ﬁﬁ?ggp?gwﬁgﬁiEBPaﬁRﬁPF@lsectional _

side V'eMIOfff5res and/or bundles, the metal'ﬁousing_may also

accommodate regenerators and/or ancilliary equipment

associated with the optical communication system.




preferred joint between optical fibres of two overhead el ectric conductors
ypended fromthe tower shown in Figure 1, Figure 3 is a diagrammtict
. i.onal side view of a preferred optical guide joint between optical
fijpres of an overhead el ectric conductor suspended froma tower and of an
Optical cable extending to a sub-station, @nd Figure 4 is a sectional side \
view of the preferred formof fluid-tight, seal arrangement by neans of o
whi ch an opti cafn®abR¥ensirRq itnfRReher Nt RS FRAtABUBY ngher "a.joint of ‘the
ki nd wn in Figure,3, ,Referring to Fiqgures,1 and 2, the overhead N §
ol ot Reinl AESFEIPL) CherbYo BN R TIATRLENASLEE o FRABFORES] 502 and 3
- and earth conductor .4_freely supp?hggg in long | engths between towers 5
at s% ea?iﬁﬁﬁ??%%kn%|SHBW&HSSsyéPeM'. Y phase conductor 1, 2 and 3 has a
central bore extending- 7 throughout its length in which i's |oosely. ° .
~housed an optical cable elenent conprising a plastics tube 17 having a bore. .
in whichis lo ouSs n ' JJshl e s SeeCQn r L on
“opposite si desO%fé%rgos\erggE)g‘ard g’g?fggrimyééslﬁ{s pse%%%dvgr;%msg %r g'gg}eg‘r?ﬁffl} on the
t ONelaph Yo ¥l 4t Oélééﬁi:ﬂgfstﬂm‘gﬂii%i%{oxﬁ Gt t ol Onl NRoGRRAMCLOr S by

~ convent i onal’ wedge-type fittings 14; ase conductors~2 on opposite sides

of t el QMWerdy etﬁéeﬁéﬁsiﬂﬁﬁe@fe(ihfﬂéémdbﬁﬁﬁfﬁmz byihBaUkakpeed! i NOS

12 connected to the conductors by wedge-type filtings™15; and phase
- condriedifead electric conductors suspended from the tower; =

*

 Figure 2 is a diagrammatic sectional side view of a
pteferred joint between optical fibres of two overhead

electric conductors suspended from the tower shown in figure.l;

Figﬁre 3 is a 'diagrammatic sectional side view of a
preferred optical guide jbint between optical fibres of an
overhead electric conductor suspended from a'towef and of an

optical cable extending to a sub-station, and

Figure 4 is a sectional side view of the preferred form
of fluid-tight Seal arrangement by means of which an optical
cable is fed into the insﬁlating hdusinglcf a joiht of the kind

shown in Figure 3.

_Réfe:ring to Figures 1 and 2,.the o§erheadlelectric
transmission system comprises three phasé conductors 1, 2 and
3 and an earth conductor 4 freély supéorted in long lengths
between towers 5 at spacedlpositioné along the system. Each

phase conductor 1, 2 and 3 has a central bore extending



*on- opposite--sides- of the tower are freely supported from a cross-arm
by- it asul ator strings 13 connected to the conductors by wedge-type fitting :
16. Electrical connection between p@ase conductors 1, 2 and 3 on opposite

%idesﬁbf.the tower 5 and the optical ‘conpecti on between optical fibresof -

th . ct ) fected.at t.he .0 sh ' iLin Figure - -
5 The RSSO IET ThBoShe R FRuRn 18" d e houpUp bl BB ey T O C
. q : ool £ i t el on tbo. ¢ - 7.
FonChahalts lorliehoLbndlt AL | MIZRIR YOEPES ol 8R! AoREERS TS ™ 7

g : eir ontical ti : O h carm 8
and REeh S A oSty RBLERE A B R R e veen he
conducicifducesrs 1hghr oﬁ?b'&i%b i8S o8 d StwiiP S tgele OBrg@ L gUXI T ary
cross-arm9. Detail of The electrical and optical joint between the

condu@uierlded dfi bR & epbeeahrh 6 @n kheVddwa®Vppeingatatsed with
reference to kigure 2. The el ectirical and optical joint 20 conprises a..

cyl i natirdaigd ubl| whidRuakregcohnetted @@ ahe Wirducsor®upyed on the
. cross-arm7 with its axis substantially vertical and . .8 which is cl osed
at it cdmwentiohakwedyeatypealfietd nglsatlst 2 otk | sondwetdrat 2i ba upper nost
end by a.netal housing 23 conprising a flat base 24 and, detachably secured
to t hedgmssite sijes av€l ghéotowerdaxre Xxewly uhspended | frdmna-. spheri cal
shape. The circunferentially extending wall of the K I
*  cross—arm 7 by insulator strings 12 connected to the
conductors by wedge-typé fittings'15; and phase conductors 3
on_opposite sides of -the tower are freely supported from a
cross—-arm 8 by_inéulator strings 13 connected to the -
conductors by'wédge—type'fittings 16. Electrical connection
between phase conductors 1, 2 and 3 on opposite sides of the
tower 5 and £he optical connection betwéen optical'fib:ésof
the phase conductors are effected at the joint 20 shown in
detailin Figure 2. The housing 21 of the electrical and
.opticél joint between the'conductors 1 and their optidal
fibres 18 is supported on the cross-arm 7; the housing 21 of
‘the electriéal'and optiéal joint 20 between the conductors 2
" and their_dptical fibres 18 is supported'én_the cross-arm_ar
.Uand the housing 21 of the'eiectrical and optical‘joiht 20
between the conductors 3 and their optical fibres 18 is
"supported on an auxiliary'Cr0384érm 9. Detail of the
electrical and opticél joint between the conductbré 1 and
their optiéal fibres 18 will now be described with reference

‘to Figure 2.

The electrical and optical joint 20 comprises -a . .
cylindrical tubular housing 21 of porcelain which is mounted

on the cross-arm 7 with its axis substantially vertical and

x



_housing 21 has outmardly extending circunferential sheds 26 at spaced
positions along its length. The netal end plate 22 is earthed. The’

g positive pressure by neans of a pressure tank 32. Each overhead conduct or
-passes i.nto,.and effects a fluid-8ight seal with-the wall of, the done
25. The base 24 and dome 25 of the netal housing 23 may suffice to carry
cur r whitchetive arlaged tal tbhdlevermosthend by dedtetal éendapdateold2a strap—~

using-21 is filled with mneral insulating oil 31 which is naintained at

of electrically conductive metal..or netal alloy (not shoWn) may be secureds

to t padndsalclered Rt akes cHEReFTEAL #ndnter comriddensivgn2dhe two _
conductors. The optical cable el ement protrudes fromthe cut back end of
eachcoBRFISiNg B t tRape 3¢ a8dy ydeterhalyyFeerred | #®sthe housed the-

ptical fibre 18, h d_eff bstantially fluid-tight
el Bhmen o aeRRnAERDE CoPRILRoEa 2D S ISR ARSLL B bebis i or al i n
whi ch_the j oint_30 bet “th ical fi 18 :0of 1h ' ble -

o1 erBRPE A AP TR e OBESE AR (S AP RSt P’ et o

0 B A SR BRI, SEHAAELY s 78, 75, 2

wal | ousST Ng= circu I nuous

i ngé§35 faéé%t'?oﬂt:i@lrlg! a%&h&yl‘@g' &I}n%tl‘ﬁi.rdﬂfé tn}l'@té)f”&ﬁé %ﬂa@gu§bng 21

and serves as ~corona rin
is earthed. The hqusing 21 is filled with mineral insulating

oil 31 which'is_méintained_a£ a positive_pfessure by means of

a pressure tank 32.

Each SVe:head conductor 1 passes into, and effects

a fluid-ﬁight seal.with.the wall of, the dome 25.  The base |
24 and_domé.zs of the metal housiqg 23 may sﬁffice tq_éérry
current between the two coﬁdﬁctots.l but; if desired, in
addition a strap of electrically conductivé metal or metal

' élloy (noﬁ shown) may_be seéured.to the.metal housing and
electrically_intercbnnegtéd betwéeniﬁhe ﬁwé conductors. The
optical cabie element prot:udes f;om the cut back end of}each

~ conductor 1 and its.plastics.tﬁbe 17, in which is_;oosely
housed the optical fibre-lB;.paéses-thrqugh and_effectS'a 
subsfanti&lly_fluidétight seai wiﬁh”an end'cap 28 cfuén'
elongate enclosure 27 of plasﬁics_material in which the joint
30 between.the optica;_fibres.ls.of_the.optidal_¢able
elements is housed ahd.which is supported on the_base_wall'24
of the metal housing. The enclosure 27 is filled with |

petroleum jelly 29.

%



Fhe electrlcal and optical joints bet ween t he conductgrs 2 and their
optical fibres 18 and between the conductors 3.and théir optical fibr
are substantlally identical to the electrical and optical joint shown Y
"Figure 2. Figure 3 shows a diagrammatgc side view of an optical joint
khetween an optical fibre 63 protruding froma plastics tube 62 of the .
optical cable elenent of an overhead phase conductor 61 suspended from a
“tower (not shown) and an optical fibre 73 protruding froma plastics tube
‘72 @f the opticalThealiasecwaient2ofofintiopt hethlchbusing @8t subprartsd &2
sub-station (not shown). The optical joint 40 conprises a cylindrical
_tubulac1n0u@fngem:umiqmnanntmnuquactumg Bduafenetalaoer metadl alibowf the.
tower with its axis substantially vertical and which is closed at its
|-over misichnenpjralest dhecponsdelain housing 21lsangpeerves asd by a net al
housi ng 43 conprising a flat base 44 and, detachably secured to the base, a
separ #@F9RRoF ARG -done 45 of hemi - spherlcal shape. CQutwardly extending
circunferential sheds 46 are provided at spaced positions along the |ength
of the circunferentlally extendi ng wal | of the housing 41. 10 At the

| ower nost end of orcel.ain hou5|ng 41, the ogtlcal cable 71 effects a
fluid-tight seal \ﬁ&ﬁ? trieatetand é?RF’FfF%&eJQ-’E“ AdPekwesp: ithel cabl e

B S WA it WU SR "B LA LhE o pbHBg a2 chll W N 1

conductqrs 3 and their optical fibres 18 are substantially

| identical to the electrical and optical joint shown in Figure

2.

| -Figu:e 3 shows.u diégrammatic side view of_an;
'.opticalljoint‘betwéen-an bpticai fibre 63 probruding from a
'plastics'tubg 62 of the optical cable elemenu of an
- overhead phasé conducuor 61 su'spended from a tower (not
-shown) and an optlcal fibre 73 protrudlng from a plastlcs
tube 72 of the optlcal cable .element of an opt1ca1 cable
71 extendlng to a sub-statlon (not shown). The optical join£
40 comprlses a cylindrical tubular hou31ng 41 of porcela;n
which is mounted on a cross-arm 57 of the tower with its axis
substantially verticai and whigh'is_clOSed at'its lowermost
'énd_by é_metal end platg.42 and at its uppermost end by a
metal.housing 43 cuﬁprising a'flat base 44 and, detachably
'Secured to the base,'a sepafatelj.formed dome 45 of hemi-
spherical shape, Outwardly extendin§ circumferenﬁial sheds-
46 are p;bvided at spaced pbsitions_along the 1ength of the

'circumferentialiy extending wall of the housing 41.



~

optical fibre 73 passes Upmardly t hrough the porcel ain housing and into the ¢

tdl housi ng 43, naking a substantially fluid-tight seal 55 with the base

N 44 of the netal housing. The overhead phase conductor 61 passes

ugh and effects a substantially dlﬂ(itlght seal with the done 45 of.

met al heusi ng 43, the conductor elng electrically connected to a phase\u
. ductor (not shown) suspended fromthe opposite side of the tower by a
convent i onal jumper cable (not shown) which may extend between.the other

' duct dt al bl &
gﬁgngﬁtogzagf 1 g over%eag&ggﬁghé%nf‘%%2?%% #ggfﬁﬁ ngonégggpghffu C?lght
I I '
Trol gS{be0cERteCsR SR alendl N0 OBUAT 44 Pell ] SR RIS
passes) 448 aha a&dtﬁéf epkl call ldarid 'éli‘émé&@' ofl the! BEe2LHS" aRdrap 48 Of

8
the énclosure 47 and the-optical  fibres 63 and 73 of ?he overheaépphase

condudnr B8n@Ptheab1aaRkli@saute i 7 eth ainide 08t rLsalseiybhsds@dnttﬁé)
housed i'n the enclosure. The-plastics enclosure 47.:is filled w

pet r Jpied Bl E¥b4@ ABdphassespupWadandsieegl thepbbeellhdh %ii%:.‘i-{l% of tHe

~ metal housing. The porcetain housing 41 is filled with mneral insulating
oil EMdMﬁntblshenmatannhdusungllﬁﬂtmaknmgessaubsbanﬁ&an&yoﬁbmnaufrgue
tank 52. The flat base 44 of the netal housi ng .43 supports a
ci rcladak &8 iwit) thet baseuwalingHDHithetmétal hei:lali.ngl.l ogmmlo:irerhead _
.encircles the porcelain housing 41 and serves as a corona ring. . = Figure 4
showphasge efendectopr flopasisesd-thogvghs eﬁa’nd effegbseat sﬁhsltymtsad&iyof whi ch .
an optical cable 71 is fed
fluid-tight seal with’ the dome 45 of the metal houSLng 43, the
tconduetor,being electrically connected to a phase conductor (not
shown) suspended from the opposite side ef the tower by a
conventional jumper cable (not shown) which may extend between
the other;conductor'and the metal housing. The plastics tube 62
of the optical cable element 62 of the overhead conductor passes
through and makes'a fluid-tight seal with one end éap 48 of an.
elongate enclbsure'47 of plastics material. The plastics tube 72
of the optical cable element of the optlcal cable 71 passes
through ‘and effects a fluld-tlght seal’ w1th the other end cap 48
 of the enclosure 47 and the opt1cal fibres 63 and 73 of the
overhead'phase'conduétor and optical cable are jointed at the
optieal fibre jeint'SO'housed in the ehclosure, The plastics
enclosure 47 is filled with petrbleum jelly 49 and is supported
_ahd spaced from the;fiat base 44 of the metal housing. The
porcelain housing 41 is filled with mineral insulating oil 51
which is maintained'at_a pOSitive_pressufe'by means of a pfeSsure'
tank 52. The flat base 44 of the metal housing 43 supports a
_cxrcumferentlally contlnuous rlng 53 of metal or metal alloy which

encircles the porcelaln housing 41 and serves as a corona rlng..



Tnto the i nsul ating housing 41 of a joint of the kind shown in Figure 3. ,
In-the arrangenent illustrated it is assuned that the optical cable 71
t hree optical, cable el ements each conprising a plastics tube 72 in which .
oosely housed an optical fibre 73. As will be seen on referring to Figure
4, ‘'the cable 71 is cut back to exposejhengths of the plastics tube 72, a
sl eeve 80 of heat-shrunk plastics material surrounds the cut-back end of
the cable and the sleeved cut- back end of the cable passes thrpugh a
twocpart gland 81, one part 82 of which is screwed into a tapped hole in
the base 42 of  t heidrei H0sHdws Nnkoprbfertred Torm AF £fIUid+tgHd séal
el astoneric material is housed in the part 82 of the gland 81 and is
conpr eaxednygemernt t5¥ myhheand bf whéchaah &ptdicalhecallond’ inids t fiedgl and -
washer 84 to effect a fluid-tight seal between the cable and the base 42.
- The expased tived iofsulmting| bolsing - 4tabéd abyjodntodf 3hefkispbxgheesi n which
is housed in a protruding part 87 of the sleeve 80 of heat- shrunk plastics
mat er | &n. Figure G.Al M? the arrangemgntodddmeisatiasctiy cia rasewmedi on e
system of .the kind described, a_joint between optical fibres and/or optical
bundl e¥h@it tthe AREIRH erkler7t BBAJERrSes P Fd RO RkenmeRRS , or

bet ween optical fjbres and/or optical bundles of an overhead electrig

conduc®3Chs FIFRTILNG iin RLRBTEFS alHPSr /2 LBHMBISH ifti iP %Ly house
~ an optical fibre 73. As will be seen on refer:ing £Q Figure
4, the cable 71 is cut back to expose lengths of the plastics

- tube 72, a sleeve 80lof'heat-shrunk plastics m;te:ial |
_surréunds the cut-back end_of the cable and the sleeved cut-

back end of the cable.passes ﬁhroﬁgh a two-part_gland 81, one

part 82 of which is séfewgd inté a tapped hole in the base'42_

of the.housing 41 into the housing. An 'O'-ring 85 of

4\

_.elastomé:ié material is hpuﬁed in the part 82 of the gland 81
and is coméressea around the cable 71 by the part 83 of the
gland and the gland Washér 84 to effect a fluid-tight seal

between the qable and.ﬁhe base 42. The exposed end of thé
cable 71 is sealed by a body 86 of.époxy resin which is.,
housed in a protruding part 87 of the sleeve 80 of heat-

shrunk plasﬁics'material,_

oo
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Abj"st ati on .o tion, in which each or the overhead electric
oduct or qﬂﬂﬂﬂ“iﬂﬂﬂﬂ% conductor of the system which joint is’ ’

| osed wi't L Iy fluid-tight. housing of netal or netal Ly
~al | oy, the housing being electrically comhected to each or the said - S
overhead el ectric conductor, being electrically insulated fromearth, and -
havi ng an e3P : shape of such a formas to provide effective control of

el ectrical stress. 2. An optical fibre joint- as clainmed in Caim 1~
wherein the netal housing conprises .a substantially flat base and, N
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‘separately f one of substantial em -spheri.ca

o, O P HREDERAGE S W g et dotohRacHED |5 T
”ﬁteria|_am%uSPended'frOm a tower and of a cable extending to a
. sﬁb—station or other locatién;-in éhich-eachrgr the.
overhead electric conductor constitutes a;liQe-cbnductdr
of_the system, wﬁicﬁ_joint is éngiosed'within a |
'subétahtia11y fluid-tight housing of metal o:'metal.'
”alioy, the hoﬁsing beinglelectricaliy connectéd to gach
lor the said erfhead electric céndgctor, being |
elegtrically'inéulaged from earth, and having an external
shape of éuéh'a fofm_aé to_prbvide effective cohtrbl of'_
electrical stress. |
2. " An optical fibre joint as claimed in_Clﬁim 1,
wheféin the.metal_housing domprises é sﬁbstantially flét
base and, detachab1y secured to thé base, a separately
formed dome of substantially hemiéspherical.shape,
3. | -An optical fibre joint as claimed in Claim i or
2, wherein the metal housing is mounted on the.upper end
"of an upsténdihg elongate housing which is ﬁéde of
pofcélain or other electrically insulating material and

which has a lower end wall.



Which has a Ipmef end wall. 5. '_ An opti cal ai med 5@%;;;
ERRITE R S
Qpyical fibfe gnd/or %Btl ﬁlqiiuﬁiyﬁﬁ ??&P abPe® 83§§§§ R S Housi ng of

por el ol 1 OlnBLheh, Shachiehd ol ARG IELET b habLUEA1G LAY on

- etgh hous'Qgsgnﬂﬂﬁedd%@i@%%éﬁ?“ﬁ#éﬁ%&@ft%h@hgoﬂé%EgsEhﬁgﬁgggégiJRSe of

t he ..net al - housin orn Cl ai m 5,

wherein the &9&1@& 8Bfhe"dle s%éqh%? %a&lnggﬁgmalo@hwr and is

electrlcally I nsul"ating materi Iectrlc y conductive meta
et al alloymaaﬂtba Sﬁrkﬂﬁﬂuéﬁer end of“hﬁﬁ%bE@ﬁnéiH&eeﬂ%h@ht%ﬁ C|a'”9d in

any one of Calns: 6, wherein the housing of porcelain or other
electrical l¥oh8sH atvha&hrr&tseﬁdoﬂnﬁéd dn | GRet eowek) avhich ibnaddd & with an
electrlcally insulating nmediumin a fluid or sem-fluid state. 8. An

optical fibpsrt@lainadrcloaherd dledificdally whselatihg maeeriiadaldna
insul ating nediumin the housing of porcelain or other electrically

i nsul ati ng ﬁniehlnhsla dowers Wrad iwgLli | or an insulating gas which fills
the 5. An optlcal-flbre ]oint.as”giaimed'in Claim 3 or
4 in which the optical fibres and/br'optical'bundles
connected.éﬁ the joint are components of an.ﬁve:head
. @lectric conductor aﬁd of a cable extending to a
-sub-station or other location, whéfein the or each |
:optical fibre_and/og:optical bundle of the cable paéseé
inté the'housing of porcelain or other electrically
ihsuléting material thrbugh the lower end wall of the
housing, extends upwardly through the housing and enters .
.the metal housing mountgd on the upper end of.the houéing
through the base of the metal housing.
6. ' An optical fibre joint as claimed in Claim 5,
wherein the lower end'w#ll of the housing of porcéléih or
other electrically insulating maﬁeriél is of electricﬁlly
 conduct1ve metal or metal alloy and is earthed. |
" T | An optlcal flbre 301nt as clalmed in any one of
Claims 3 to 6, wherein the hou51ng of porcelain or other

electrically insulating materiél is at least partially




sing and is nmaintained at a-positive pressure. 9. - An optica
e joint as claimed in Caim7i4wherein the electrically |nsulat|ng

umin the housing of procelain or other electrically. insulatdng T
Werial isfalled wdwiinbdasbéct AHohalyngngndad ngltedium idnaopLugal -
fibre joint as clainmed in any one of Clains 3 to 9, wherein the : o

ci rcunf er enbralsleynicvdlanidl ngrawél of the el ongate housi ng of porcelain or
other electrically insulating material is provided at -spaced positions _—
along its |8agth withAutaptikyl efibnedi joicitr asricladmedl isheliaiml?, -
An optical fibre joint as claimed in any one of  ains 3 to 10, wherein the
met al housi whezedporthe electricalbyt LaBhjatdmg meslism iy the nbovaslag
~.netal alloy which encircles the supporting housing of porcelain or other
._electrlcalI9f|Fgmqghakyrﬁﬁeﬂtb@raﬁgegﬁrtééléy an@y&ﬂﬁ%nQr@Ptezlal is An
optical fibre joint as claifed in any one of the preceding Cains in which
the optical 2pi bRERIAING bk | ¥ 2BUABRPEIAEIRGe FRE) Wi gl bl ot thee
conponents of 15 two, overhead el ectric conductqors, wherein the

el ectrical PRUSAESINEMS orf JRAIREALRRE Ao A BRGNS RReSIMFPenent ed by at
e heral pBoal g, ant 3 el et [ EIHRL Ao R e R 0
| whereln the.electrlcally.lnsuleting medium in the housing
of preeelain or other electrically insulating metefial.is
al-peﬁroleﬁm—besed ineulating-grease;
10; _  An eptleal fibre'joine as claimed in_ahy one of
Claiﬁs 3 to 92, wherein.the ei:cumferentially extending |
. wall of_the elongete houeieg of porcelain or other |
electrically igsﬁlating material iseprovided at_spaced
poeitions alohg igs length.with outwardly extending
_cireumferentlal_sheds.
11. An optical fibre joint as claimed in.any one of
Claims 3 to 10, wherein the metal housing supports a
circumferentially.continuous rlng of metal or metal alloy ;.
which enc1rcles the supportlng houSLng of porcelaln or
. other electrically lnsulatlng mater1a1 and serves as a
corona ring.
12. .An optical_fibre_joiﬁt es claimed in anf'bne of
' tﬁe_pfeceding Claims in which the.optical fibtes-aﬁd/o:

- optical bundles connected at the joint are componente of

0 g




R -
¢over head conductors. 13. An optical fibre joint as clalned i n any
-of t.hepreceding O ains,  wherein the or eachyipoi nt between the opti cal

fi bres.and/ or optical bundles is itself housed in a substantially

“f1ui d-ti ght t@8Cboehead qlastiits corgatabrsyhivhlareis] anyg elisceiiesl!y or
\éPdlrectIy supported within the netal housing. 14. In an overhead

ectric trantersvnhectitre batwédie khadtdesedndedtors disit between opti cal
fibres and/ or optical bundles of two overhead el ectric conductors suspended
fron1a tomeauppﬂsﬂuﬂteﬂoneaxrmaasﬂbeneratdapcofbedemﬁﬁlaaikyence to and

hown in Figures 1 and 2 of the acconpanying draw ngs. 15. . In an

over head el eondctivenmetal or systain alloWeskrndedesor ithel metibi nt -
“between optical fibres and/or optical bundles of an overhead electric -
conduct or shopsiaed andoraleqrmisaklyl bitercaphecsedebeitmean thewat at i on
or other location substantially as hereinbefore described with reference to
and as showﬁVPFhFPQUM9§Q¥QﬁRFﬂ-of t he acconpanyi ng draw ngs.

13. An optical flbre joint as claimed in any one of
‘the preceding Claims, wherein the ot each joint between
| the optical fibres and/or optical bundles is itself |
housed in a substantially fluid-tight enciosure of
plastica mateiial, which‘enclosure is directly or
\lndlrectly supported within the metal housing.
14. _' In an overhead electric transmlsslon system of
the klnd described, a joint between optical fibres and/or
optical bundles of two overhead electrlc conductors
suspended from a tower substantially as hereinbefore '
described with.reference to and as shown in Figuresil and
2 of the accompanylng drawings. | |
15. In an overhead electrlc transmLSSLon system of
the kind descrlbed, a joint between optical flbres and/or
ioptical'bundles of an overhead electfic_conductor
_ suspended from a tower and of a cable extending to a
sub-station or other 1ocatlon substantially as
hereinbefore described with reference to and as shown in

Figures 3 and 4 of the accompanying drawings.
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