‘OVERHEAD ELECTRI C AND CPTICAL TRANSNISSICN SYSTENB This invention relate
to ovefhead el ectric and optical transmi ssion systenms of the kind inpy
g@ne or nore than one bare overhead el ectric conductor is freely supporte
i n Iogg | engt hs: bet ween spaced pylons, 5 towers, masts or other supports,.

‘and i which. the 0QVEREEADe ERECTRICC ANDIOPMICAL TRANSMISSION: SHSTEMS

over head el ectric conductors, [ncludes at |east one optical guide for the
ti'ansmi ssion of - the ult r aThial dnvenitdionl &edadeisnftcaavarheag @eafirite
elengonagnetlc 10 spectrun1 whi'ch regions, for convenience, hereinafter
w1l all be. inchndeopticeie tyansmissionnsystems' ofothe: é‘rlrﬂd)flfbé(f}t?-%er head
el ectric conductorllncludln% at | east one optical_ guide for use in th

comuni cat i ons. Phel @ral@Fecfhady %mesﬁv(%’h(ﬂaq |ed+ﬁ°tﬁ'q1aﬁﬂ"r?d’%f'°r eis
Ot L epnaian sompated: i Jongt GnaThe BHairert P Ry e

' t| t I f h I t f
metal or met alseiﬁaw&%%‘?afn%ysigm% g o R R T
t hr oughout the Ier# Ia%f etltg% (}\i%r t&%q‘% qo_q;g_.gyct&r aacnqeésgpsﬁ,{é/ dpused in t he

el ongat e conparﬁ% n an ‘éast  one 'he el ongate conpartnents, -at .

| east one separ %tv%r?xreta'dcza]]écdb S:l M&Q{c@rg eqHc e d Qadadiisie. 25

~By: the. expression "optica ~I's neant a group of optical fibres aor a
~group of fibresd ldadi Rhide |FRASkHAN& rapidnEidl s ildrDIE Atk ailtwmmetiahet,

non-opti cal re|n orcing Tibre or other reinforcing el ongate nmenber.
: ' visible and infra-red regions of the electromagnetlc
lO-spectrum,'which regions, for'conuenience,dhereinafter
- will all be included in the: generlc term “llght“

One form of bare overhead electrlc conductor
including at least.one optical guide for use in the
COmmunicationsjfield'adapted forltransmission'of:light

15 nauing a anelength within thegrange'O.a:to 1.3

B miérometres; is described and.claimed in the Complete
Specification of our UK Patent No. 1598438 and comprises
at least one layer of hellcally wound bare elongate
elements of metal or metal alloy, at least.one _

20 compartment w1thln_and-extend1ng throughout the length

| of the overnead conductorzand,:looselj'housed in the
elongate eomparment or in an*least one of-the-elongate
compartments, at least one separate opt1ca1 flbre and/or

'.at least one optlcal bundle.:
- 25 - L - By: the expresslon “optlcal bundle” is meant a.

group of opt1ca1 flbres or a group of flbres lncludlng
at least one optlcal flbre and at least one non-optlcal |

relnforclng fxbre or other reinforc1ng elongate member.:




-.as ab S|ngle l'ight guide, with a single Tight source: It will.be-

rate |ight guide, each with its own nodul ated |ight source and

?<§§§§ optical fibre of the optical bundl e may be used independently as a - -
ctor, or a plurality of optical fibres of a: bundle may be ‘used tégether

appreciated that; -in_an. overheda electric and optical transm ssion. systen1.:f
of the aforesaid kind:in which the overhead el ectric conduct or, “or at

IeastoneﬁﬁcﬁERPQiRQ#Kikpﬁﬁeﬂfr#hﬁcﬂ?@&@%brhundle way| becysed | east one L
optical .gujde -for the. transmission of - lig it is necessary at spaced £ﬁ;3

. positio Hﬁﬁ’fec"r?ellb\)ae? foRPRARRYS | bighl Q)‘b-‘t-qiEal e@?bn‘gﬂbsilbﬁ systemto
- effect t t I des of two: overhead electric :
| gongﬁcta o n?b"@'l‘?(f(ﬁifﬁl(ﬁrﬁtao e (ﬁ“é@%‘i?ﬁé‘m%upﬁﬁr? BIUFdlét¥ect a joint .
b L I head ectrl conduct or suspended from
aez \gewgpo?r]% hedraclgufﬁ'g%#%iae nd- aa:‘]P %aﬁ'a%f}?%le“%? t%‘éﬁu’éeﬁx‘?%nﬁl ng:to a .
- subst af igg! d OWi lgjtﬁgléol{é@ pég&@ L. i nvention we provi de‘ :
I ca

an 20 over ectr C and op nSN1'sSi on_.SYy$S en1of the aforesaid

ki nd wher ei nﬁn@m W ApplRinidd BeIvesy, d40%9 pihgah gui des comprises a -

housi ng whi ch is nounted above the gfound on one o sald towers or other.

SUPPOT t % 1aRkerid @nahicPt iRaah «iindml sdibsles FaraRc £dugd 25 the joint
passes, which accormpdates the joint or joints between optical fibres of

sald 0pHﬁuﬁes@ﬂdﬂkinﬂKiﬂMWhﬂth the overhead electrlc ‘conductor,

—+

or at least., one of the overhead electric conductors,
aiO includes.ataleast one-optical guide'for the'transmiSsion
of llght, it is necessary at spaced pos;tlons along the
overhead electrlc and optical transmlsslon system to
- effect a joint between_the optlcal guides-of two:
overhead electric conductors suspended-fron a tower'or
15 other support_or to effect'a joint between-the optical
_.guide.of an:overhead-electric'sonductor_suspended from'a.
' tower or other support'and an-optical.guide ofra-cable
‘extending to a sub-station or_otherllocation; | ‘
| According to the present invention we provide-an
20 overhead electrlc and opt1ca1 transmlsSLOn system of the :
aforesald klnd wherein an optlcal guide jOlnt between
two optical guides_comprrses-a houslng-whlch'is mounted
above the.ground on one of said towers or other
supports and into Whlch each optlcal gulde connected at

25'the JOlnt passes, whlch accommodates the j01nt or jOlntS

between optica; f;bres_of.saldlopt;cal guldes and_which



fluid or senmi-fluid state to an-extent sufficient to surround said opti aQSi':.
Tibre joint or joints, ‘each optical guide effecting a substantially 5 )
fluid-tight seal with a wall of the hogysing:or entering the-housing in such
a~way that risk of water .or othér liquid entering the housing is ~ . .. .=
stbstantlally dldTafaiédat [ErOPAl £7 £0Y) daSwECRNEA! BleBtriRgIRQL Nt MY be
10-eptical guides -of. two overhead efectric conductors suspended froma .

t OWer or other PnR@PRDE€ing'medfuffihhe £PhigabrIyefes1BYab8EaReORb aR!

gui de of an overhead el.ectric conductor suspended froma tower or  other S
~support and theestéiet sGffheiepti €8! s@rréendByidcophidalopibsal jeghde of a
cabl e extending to a sub- station or .other |ocation. Preferably; where one . .-~
or each -opticalogujaintenneatikdoptitd: goide effactbnpoaecstbpeanthblayl ive
over head el ectric conductor, the wall of the housing 20 through. which the
_optical - gui deS oflyiddebohtisseal owiphass walbfof| therhousipgcondestevdnget al
or netal .alloy and, preferably also, the internal surface of the housing in

at least the viEhfiRQUEIng 1R Hafh Ravaycthat| Biek of wrterrpraprher
~conductive netal,or, petal aJloy so as to 25 reduce electric stress
‘concentration i HIHE faberRItHRe ooustyd 8 spParARELaLL¥k that rain

-wat er or 0ther'éi{${ﬁ£¥%é! enter the housing where the optical guide of

[ ) . . . . . .
3'is at least. partially filled with an electrically insulating nediun1i%if:>/

'The.optical gui&es qonhected at the join£ hay be
10 6ptica1.guides.of tﬁd Qvérhead electric cOnduétofs |
' suspended from é_tower o?ﬂpther sﬁppoft; or one of the.
optical gﬁides méy_be an.opti6a1-guide of an overhead -
| electric conductor suspendéd-fromﬂa:tQWer_of'other
suppor£ and the other_§£ tﬁé optiéal ggidés;ﬁay be'an "
15 optiéal_guidg“éf'a cable ékténding'to a sub- station.or
: other'loéatipn. | o
Pfeferably, where:one or,each_éptiéél guide
- connected at the joint ié'a_cdmponént'pa:t of a live
overhead electric cbndﬁctor;.the wail of:the housing
20 through which the opticéllguiae o:'guides passeé or pass..
| is_df“electrically con§ﬁctiveﬁmetal or metal ‘alloy ‘and,
prefe:ably alsb; fhe intef§aL-§urf§ce.of the hpusin§ in
. at 1éast'the,viqinity of ;a;d:wall gafries_a iaééf of
 e1ectrica11y'cogdhctiVe_petal or_met;i allby so as to .
25 reduce eiéctrib_siréss ¢6néen£fatipn.in.that-pari.of the
hoﬁsing. To eiimigqte risk';h§t :ain water or other |

.1iQUid;wiLlréhterfthe}hoﬁsihg where the optical guide of



/ 4, an overhead. . el ectric conductor passes through the wall of the housing,
'[qr:ferably t he optical guide enters.the housing through a preformed tube of
\efal or netal alloy; one end of whi ch passes through and effects a 5
-~.Substantiall'y fluid-tight seal qwith said wall of the housing and which is.
.of such a shape that the-other end of the tube is directed downviardy; the

. over head sﬁes&éi—ﬁesaneﬂe&eh&a&ohaﬁeharpgasshgr eUFBUhe tieeWRIIEd tube into
t he housing or’the overhead el ectric conductor 10 may be cut back and the |

exposed Isﬂgtﬁeoﬁoeaih?al pguEdeably RASS opkieddh gulaeniepit@rdtdibe into " L -
. the housing. The-end of the tube.sealed in the wall of the housing may. .f :
" protrude haﬁﬁlhbethhoughng pnéfonmehetubeSBGpméta& o tm@tmla stress cone.

15 ~ . Preferably; the housing is of substantially elongate formand.is .
".preferablglhoynnuneedndhaf whichopgssedi thiroaghs and edifeicta aor
approxi mately vertical.. Were the optical guides connected at 't he JOInt

are opt5cambgu$ubsab1Ytﬁbub@etheh& skeadt wiithc saddcwadd., qﬁwﬁhﬁfﬂﬂy the 20 -

optical guides enter the housing side by side throu t he upp end wal | of -

't he housipgusimgrandnwhicht hs ght pugh Qu?bé?ecéhﬁécg@d’ %1 nt is the

optical qguide of a cagle extendlnapto a sub st on o other location, this
yd

~ optical gefdkhgrtrkea hEESESS; REALYs ﬁ gh the bot t om end -
R o e = i gt o the.
tube into- the housing or the overhead electric conductor
lO’may-be.cut back and the-exposed;length of optlcal guide
- may pass'throuch the. preformed.tube-into the housing. -
The end of. the. tube sealed 1n the wall of the hous1ng
may protrude into the. houSLng and may be so shaped as -
to form a stress cone..:_ '
15 - Preferably, the houslng is of substantlally elongate_-
form and lS preferably =Te) mounted that 1ts 10ng1tud1na1
~ axis 1s_vert1cal or approximately vertical. Where the
optical‘guides connected-at-the-joint are optiéal'guides
of two overhead electrlc conductors, preferably the
20 optical guldes enter the hous1ng s1de by 51de through :
‘the upper ‘end wall of the housxng. Where one of the
-optical guides connected at the 301nt is the optlcal
guide of a cable extendlng to a- sub-statlon or other _-'
s location, thls opt1ca1 gulde preferably passes into the
25-housing_through thefbottom-end wall“of.the housxng. In -
"this'case;-preferablyithefbottom end uail-of thedhousingld

- is of,electricellyﬁconductive metel.or"metal'alLoyiand'-



"preferably of porcelain or other electrically insulating material and nay
Pe provided at spaced positions along its Iength W th outwardly extendlng
circunferential* sheds. The électrically insul ating medi um contained |n the-
housi ng preferably conprises a gr egse- li-ke material, such as a . o
_.petroleun}based . nsul ating grease, a nineral |nsulat|ng oil, such as an 0|I;
used, in 10 trarnsdé ossreledndrve! ciréﬁﬁﬂeﬁéﬁﬁié1£ycéhteﬁdlagswaﬂ.§.06§ ehle OF
coﬁﬁbund or. an-insulating gas, eg. SF. 6 . Were the elecirically"
“i.nsul ating nedﬂummsbn91xnrure&ermthabfngoncélaﬁnsofloaneroeleetr&eamaynd :
or an insulating gas, each optical guide may effect a 15 substantially -
fluid-tight. sem§n8w1¢¢¥n9%m¢te¢1§heam@umangbenprohededIatrsgaseday be
mai nt ai ned at a positive pressure by a known device.. The or each optical e
fibre joint muyPeRikiensRtengiitsn smthomthgoumardhyt aktending abutting .
-ends -of optical jlbreg are 20. preferably jointed by a fusion technique.
“Alternativel y? FHeEWHR %ﬁﬁﬁF%ﬁﬁlﬁkﬁ $ibre joi.nt may be rigidy supported

within the hou3|n and, this case, utfin ends of tical fibres may ‘
be either be JOIn?ed by’&ﬁh%s?g ﬂﬁf elﬁf HngnmﬁggP?lﬁBnF%+%FFonsh|p'

25 by mechanic d n_t.o. the o tlcal fibre [oint. or J0|nts
t he housing of a%rhe optlca%]u?% %} f)ﬁ'?‘ﬁ’llﬁ;& xpses a grease 18

material, such as a. petroleum—based lnsulatlng grease, a

Is earthed. The circunferentially extending wall of the housing is :

.mineral 1nsu1at1ng-oil,tsuch as an 011 used_ln
10 transformers and oiléfiliednelectric cables,-a-silicone
011 or compound, or an 1nsulat1ng gas, eg. SF 6 . Where
the electrlcally 1nsu1at1ng medlum is a m1nera1 ' |
lnsulatlng-oil, a 3111cone-oil or-compound-or an
1nsulat1ng gas, each optical gulde may effect a
15“substant1ally fluld-tlght seal with a wall of the
houslng and the oil or gas may be malntalned at a
pos1t1ve pressure by a known dev1ce. The or each optlcal
fibre Joint may be suspended w1th1n the hou51ng and, in
thls case, abuttlng ends of opt1cal fibres are
20.preferably Jolnted by a fu31on technlque.
_Alternatlvely, the or each opt1ca1 fibre j01nt may be
rlgldly supported withln the hous1ng and, in thls case,
--abutting ends of optical flbres may be elther be’ JOlnted
'_by a fusion technlque or held in abutting relatlonshlp
"25~by mechanical means.;" - :
: In addltlon to the optical flbre 301nt or
JOlnts, the housing of the opt1ca1 guzde JOlnt may also _.
accommodate regenerators and/or other anclllary

equipment assoclated w1th the optlcal communlcatlon

system.



B acconnDdate regener ators and/ or other anC|IIary eqU|pnent associ at ed mnth
ke optical comunication system: 6 The invention is fdrther
ustrat.ed, by way of. exanple, by the f'ol | owi ng description with reference
drawi ngs, in which:- Figure 1.is a’ di agrammatic side view.of a 5 t ower
’*of an ‘over head el ectric and optical tgansmi.ssion syst em showi ng nount ed on
. the tomer “the housings of t hree opti cal gui de joints between overhead

‘el ectric. conductoriesuapenttent 18MEukeneevenluBitFated, by avali agrammtlc
‘sectional side view 10 of ‘a preferred optical guide joint between optlcmefwi
gui des obft emamptepheby ehecEommowanUGEQbslgmspemdem.&mmeﬁdncdcwwu shown

in Figure 1, and_ Figure 3 is a diagrammatic side view of a preferred

opti cal guldeawnngs.benmmhmchn—opt|cal gui de 15 ‘of “a l.ive overhead el ecttic.
‘conduct or. suspended -from a tower and the: optical guide of anoptical cable-
extending to a subFigureoh. iRetedinggammatigusdde] view 2L tthe over head
electric and optical transm_ssion system conprisées three 20 phase
conducBotewer ofapn gvarhead eieckrisnané: OPticpledrEnsmiSHUAY in | ong

~ lengths between towers 5 at spaced.positions along the syste Each phase
conduct ofYgten ahewenﬁaeoanteﬁtpa| g&r§°§?Fendpﬁb%°FﬁP6ﬁéhdﬁg]|ts |

three optzcal guide JOlntS between overhead electrlc '
_'conductors suspended from the tower;
Flgure 2 is a dlagrammatlc sectlonal 81de v1ew
;o of a preferred optlcal-gulde JOlnt between_opt;cal
| ‘guides of two'ovefheadoelectric conduotorsfsﬁspehded-
L .from the tower shown in Flgure 1, and | |
Flgure 3 1s a dlagrammatlc s;de v1ew of ah
hpreferred opt1ca1 gulde joint hetween an optical gulde
‘15 of a live-oterhead_electric conductor suSpended.frOm a*.
' toWer and the'opticai guide of an obtioaL cable
extendlng to a sub-statlon.- _ |
Referrlng to Flgures 1 and 2,_the overhead’
‘electric and optlcal transmlsslon system=comprises three
20-phase conductorsil; 2 and 3_and ah earth'conductor 4
_freely supported-in long lengths between:towers 5 at
; - spaced pos1tlons along. the system. 'Eaéh phaSe oonductor.
| 1, 2 and 3 has a central bore extendlng throughout its
length in which is loosely housed an optlcai guide 18
25 comprlslng an elongate plastlcs body having a ‘bore fin
| which is loosely housed an opt1ca1 fibre.‘ Phase

I

conductors l'on. opposlte sides of a tower 5 are freely



Tength i n-which is |oosely housed an optical. guide 18 25 conprising an (;;;>
el'ongate plastlcs body having a bore in which is |oosely housed an opti cal
&ibre. .Phase conductors 1 .on opposite 'sides of a tower .5 are freely T _
_suspended froma cross-arm 6 on the tower by insulator strings 11 which are. .
connected to.the conductors by conventlonal wedge-type fittings 14; phase’
~conducters- 2' on opp05|te sides of the tower are freely suspended fron15 a-
cross-arm7 by i nsul-at or- strlngs 12 connected to the conductors.by -
wedge-type fitt isigpehled Frdmphnstoserdirat @ OB tire dmwen thy sinmsl afor he

tower are freely supparted froma cross-arm 8 by insulator strings 13’

connect ed - t 0 -t heterdngscildr shiiyrhvadee copmedtiad itey$his.cor@ive taxts ikl

connection between phase conductors 1, 2 and 3 on opposite sides of 'the

tower 5 is effeconventioomle wedgeritypenfit tdagsed {mahasge aondugtans cich
wedge-type fitting 14, 15 and 16, the phase conductors 1, 2 and 3 each’ '
passes 't hrough @nt oppesi teeeddesaf e teyes ann @r&%é"(ﬁ?%%eﬁ@‘? he

optlcal guide joint 20 is effected. ~The housi,n of the:q cal quide -
joint 20 betwPeR H?Qsdp'lalr&lﬁ d‘é’?“ﬂ'@ tsri’é"t‘f’%ﬁdﬁ& c?r%“nfci'%i ®d on.

opt1 el g des EepaIREE 3%, Shitla e bk 15 S 2% bﬁzzﬁ‘zrn}ge |
and the housi 19 Shailerdis %Otdn(:@lpé%@iq:ee Istdls Sk W Ched 0 £ U e

18 of the conductors.
' supported from a cross-arm 8 by insulator strings 13

' connected to the. conductors by wedge-type fittings 16..
10 Electrical connection between phase conductors 1, 2 and)
3 on oppos1te Sides of the tower 5 is effected by | o
onventional-jumper cables (not_shown). From each'
wedge~type fitting 14, 15 and 16; the phase conductors
-l, 2 and 3 each passes through a tubular metal swan neck _;ﬁ
15 25 into a housing 21 where the optical guide jOint 20 is.
_effected. The houSLng-zl of the optical guide jOlnt 20
~ between the optical guides 18 of the conductors l 1s
supported on the cross-arm 7 the hou31ng 21 of the
toptical guide joint 20. between the optical guides 18 of
- 20 the conductors 2 is supported on the cross-arm 8- and
._'the hous1ng 21 of the optical guide 301nt 20 between the
ptical guides 18 of the conductors 3 is supported on an
| auxiliary cross- arm 9. Detail of the optical guide
-JOlnt 20 between the optical guides 18 of the conductors
25 1 w1ll now be described w1th reference to Figure 2.
| Thefoptical guide ]Olnt 20 comprises a |

-cylindrical tubular housing 21 of porcelain which is .



- guxil\iary cross- arm9. Detail of the optical guide joint 20 between the
al gui-des 18 of the conductors 25 1 will now be described with '
reference to Figure 2. The optical guide joint 20 conprises a cyllndrlcal
~t-.ubul ar. hou3|ng 21 of porcelain which is"’ 8 nounted on the cross-arm 7
Wth its axis substantlall§ vertical - and which is closed at its |owernost -

end by a net al d:plate 22 d I t .t b |
end caglwté‘qegﬁ. Fﬁaﬁsgpeﬁr%%«q 7" wkebngtag ke SRBEAE, oY Sl”ﬁéi o
out war extendin n, t l- sh 2 I 7 ’
FEMTRE e R T it G5 e%ﬂ@tz% et
~positions,of th I d 3 t 51 25 d
_throughm?ﬁﬁieﬁﬁglgﬁégp §2t8 ﬁéglﬁgégggr%QP ?ﬁ qﬁ%ﬂilng 21, ea smghohegke
effectlng gaiugﬁ gghabhy &hglg~kbgg&egggkfgﬂy@Igy%éﬁa;n'ﬂyafxm of each,

sman netk™? protr g into the housing 21 is Shaped to forma stress ‘cone’

tBeggt ggé ﬁaqszzgofneﬁaa SWaparaak dxtiehddingect ed downwardly to
eI|n1nate ri sk of "water-or other Iiquid entering the housing 21 through

the Swaeleeﬁhferzhemmt eheds 24 hacepakedhpoitdon=rAmnglits ext endi.ng .
wal | of the housing 21 adjacent the netal end cap 23 carries a netal -

coatlnglaﬁgth.reﬁecmeteueenalplameeea denearthad.on At that part of 20 the
housing. The part of each phase conductor. 1. extendi ng from the wedge- type
f|tt|ngdiémpassealﬂyrepgned positions of the metal end cap 23,
two tubular metal ‘swan necks 25 protrude through the end
10 cap into the lnterlor.of the_hous1ng 21, each swan neck
'effecting’a_substantialiy'fluidetight'seai'with the cap.
The.end'of each swan neck ﬁs'protruding into the'housing '
21 is'shaped_to_form a stress cone 26; the other'end_27:b
'of.each.swanfneck_ZShis directed'dounwardlysto'eliﬁinate
15 risk of water or'other liguid'entering the_housing-21 _
through'the swan‘neck.' The internal surface of the
circuﬁferentially extending wali“bf-the housing 21
adjacent the metal end cap 23 carrles a metal coatlng 28
~ to reduce electrlc stress concentratlon in that part of
20 the housing. The part of each phase conductor_l
extending from'the'weageetype'fitting 14"passes through
one'of the swan necks 25 into:the"housing, each
'conductor being cut back at a positlon adjacent the
stress cone 26 so that a length of optlcal gulde 18 is
25.suspended downwardly withln the hous1ng. ‘An optlcal

flbre jOlnt 30 is effected between the opt1ca1 flbres of

the optical guldes 18 by a fuslon weldlng technlque and



~a position adjacent the stress cone 26 so that a length of opti{

“one of the swan necks 25 into the housing, each conductor bei ng ag
is 25 suspénded downwardly W thin the hou5|ng An opti-cal fibre

\J 'O
nt 30-is

.(effected between the optical fibres of the optical guides 18 by a fu5|on S
~wel di fig technique and - 9 is suspended mnfmln 't he hou51ng 21. The interior -~ °
of the housing,is 'subst nt| | d ety,0l ] The.,optical

"gui-de joints bé?w@gﬁpﬂf ?’i"(?%F‘LStl&%l ts?‘g% TLJ h?ﬁ?or‘? &r%% ih (}"eo

bet th
Sﬁﬁefgal ?oofﬁgﬁgg?gui e%&% t%hg?%?l hg%#ﬁég 1§h??%§?8§§%ﬂhe shoms a

hdlagrannatlc shde View of an optlcal gui de joint between an optical guide
32 of an 10 overhead.phase conductor 31 suspended from a tower (not shown)

“and the optical guide 357ak @ptaphilcguidabljoiditsePetidieny the ol ation
(not shown). The optical. guide-joint conprises a cylindrical tubular

housi ng 41 of paidebkails oifi thei Tondudtedso?2 and between thée eptikalls t over
with its axis substantially: vertical and whigh is closed at its |owernost -
~end by a netalgamdeplaBeOIZthedcandhC$owppérmma:amh&thptdaddual end cap 43.
Qut war dl y - ext endi ng ‘circunferential sheds 44 are provided at .spaced
positions al ongdenticadgte. &hetNPtZGadlB@&#ﬁed@ﬁmﬁaﬁbﬁmgkﬂ@nﬁﬁqyﬂﬁﬂa of

t he hou5|ng 41
Flgure 3 shows a dlagrammatlc side view of an_

optical gulqe 301nt between an optical gulde 32_o£ an
10 overhead phaee.conductor 31'suspended fron a toner (not
" shown) and the opt1ca1 gulde 35 of an optlcal cable 34
extendlng to a sub-statlon (not shown). The optlcal
guide joint comprises a cyllndrlcal tuhular_housing'41-
of porcelain thch'is mounted on'a cross-arm 37 of the
‘15 tower w1th 1ts axis substantlally vertlcal and which 1:1
'fclosed at its lowermost end by a metal end plate 42 and
at its uppermost-end by a metal end cap 43. Outwardly |
extending circumferential sheds 4e;are provided at
spaced'positions along the length of theh
20'circumfefentially extending wall of-the housing 41. |
Protrudlng through the metal end cap 43 into the hou51ng
41 1s a tubular metal swan neck 45 Whlch effects a
_fluid-tight seal w1th the cap. At the end of the swan
neck 45 protruding lnto the housxng 41, the swan neck is
:25 shaped to form a stress cone 46;_the_other'end 47 of the
_swan_neck-is;directed_doﬁnewardiy to-rednce fiSk that

water will ente:-the_housinQ{.The internal surface of



jal swan neck 45 which effects a fluid-tight seal with the cap. At-the !
i of the swan neck 45 protruding into the housing 41, the swan neck is 25 5
siaped to forma stress cone 46;.the other end 47 of the swan nmeck is = - a
di rect ed "downwardl y to reduce ri that -water. will enter the housing. The
“i'nt ernal surface of - 10. the- C|rcum‘erent|ally extendi ng wal |. of: the

- housi ng ¢4, adjAGsiked é}&i@if} @:E'Qeﬁ@?né:gwﬁﬁirbfstﬁe”ﬁbaslﬁ agyng 48. The . _
- phase- con uct or- 31 passes through the Swan: 5 neck: 45 into- the housi ng 41%
a subst aRfjaldnt ftne Cinéwtlte&&aéa?%bed:&ﬁrsééestﬁdtbet weasihge conductor
and the swan neck in the region the netal - end cap 43. The optical cable.
34 ‘passefs t mui@hass edridudton 31 updsséghthscayh5thei swanhe netal end ~.. -
"plate 42. Wthin 10 the housing 41 the phase conductor 31 and the opti caI -
-cabl & 3hedke @Jtlﬂmktmdmv.kmmngBedaleuﬂgshan’oialhg puidatightdes 32 and
35 extend to an optical fibre joint- 60 where the optical fibres of the -

optical spaldetd deliei et tected- -betweeen hthe ¢onduataer| andgthechni que. 15
The housing 41 is filled with nmineral .insulating-oil 51 which is mi nt ai ned
at a pogwaweiqmes@w@eyrm of ‘éhﬁr@%ﬁieet“gnﬁaBzu The - .- .

optlcal cable 34 passes through and effects a

trudi ng through the metal end cap 43 into the housing 41 is a, thbul ar

fluld—tlght seal 50 w1th the metal end plate 42. W1th1n
10 the hous1ng 41 the phase conductor 31 and the optlcal |
'cable 34 are cut back and the exposed lengths of the | - L
6pt1ca1 guldes 32 and 35 extend to an optlcal flbre
joint 60 where the opt1ca1 flbres of the optlcal guldes
_are ‘jointed end-to-end by a fuslon weldlng technlque.
15 The hou51ng 41 is f111ed w1th mlneral lnsulatlng 011 51
which is malntalned at a‘posltlve pressure by means of a'-

'pressure tank 52.



*CLAIMS 1.

t .. An overhead electric and opt ifﬂ%rwggstem of
kind 1n which one or nore than one bare overhead el ectric conductor, wh

¢l Acl udes one or ‘nore than one optical guide jmu zmmml" t one optical o
5 fibre for the transmssion of light, is fr - mflong l engths -

bet ween spaced

bet ween two .optical guides conprises a

towers or. other supports;ywherein an _opfi cal *guide joint
hoUsing~mhich_is nount ed above. t he

‘ground on one ofragMd towers or other supports and . into which each 10
og_t,j";ca’l‘---gui de connected at the joint passes, whicch-accommpdates.the joint
or joints betwekn opticalAhi bvesheidselecopit cand gopeinsa Pngraémissbot.
" least partially filled wwth . an electrically .insulating mediumin-a fluid or
- sem -fluid stateystemnofxtkatkindfiniwinich coseronumird Stisan corvpthame fibre
joint or joints, each optical guide-effécting a substantially fluid-tight
seal with a wal Pverhead abesthycororditctong Whhicholrthdesn oneom mRwet hat
. risk of water or_other liquid entering the housing is substantially

elimnated. 20

system as cl a"b
Be

.joi'nt are opt

Cransm ssi on sySPekodd beadfhd bavepsp SHeCUFLERS OF GifefMugBbagd,

than one ophigybgebde cFRRRFISingAbpleast MarrRtLErbn. .
dinClaimil, wherejn the optjcal. gujdes connected at the
IDER; SRE Bt HESRUEHREbEP cPBCH PRt 0 oHIEE TR LY STRRRSIIREE 1 om

'guidgs ConneCteghéfeiﬁgaﬁObﬂﬁié§laeu9@£if@iﬁguﬁgﬁwggna@wo optical guides ' -

comprises a housing which is mounted above the ground on

- one of said towers or other supportsfand.into'which each

10

optical guide connected at the joint passes, which.'

‘accommodates the joint or joints between optical fibres

_ of said optical guides'and-which_is at ieast_partially

- filled with an elecfrically-insulating medium in a:fiuid

15

or semi-fluid state to an extent sufficient to surround
said obtical fibre joint or joints, each optical guide

effecting a substantially fluid-tight seal with a wall

'of_the'housing'pf entering the housing in' such a way

that risk of water or other liquid entering the housing

”is-Substantiallyjeliminéﬁed;

20

-2.7 ' An oVefhead'eieqfrié'and optical transmission

system as claimed in Ciéim 1, wherein the optical guides

, c6hnectéd at the joint are optical guides of two

25

overhead electric conductors suspended from a tower. or

j OEher.support;V'

3. ‘An .ovefhg'ad' electric .and optical transmission

system as.claimeatin Claim 1, wherein one of the optical

r gﬁides_connected'ét'the'joint-is an optical'guide_of an



pver head—etectri ¢ conductor suspended froma tower or other suypport ‘and

Qt her i des connected at the joint is an .optical -guide
cabl eﬂ“mgm“mmmmmub station or other location.-5 4. = An .
: ead el ecteict artd &ptfFcal sm ssi'on systemas: clainmed in Claim2 or
78 in which one or each optlcal- de - connected at the joint i's a conponent .

. cpart. of g.J %e%tcgveefégeﬁ | EG14 e 50 7EkiEh Bhigodrhnal BBwdg! brof the Mousing

throughQM1 e optical e or passes or pass- |nto t he

:hous.ng ;@féfﬁ%{é Wéfvefr@&alogeleﬂagumgy 5. An*:;,«

overhea e ectr| nd.opti a transm sst-on system a3 clai med i.n C aim 4,
“wherein 4y, <ﬂ£ &l %ff&ﬁx@fﬂ@n@#@iwloéuiae &pt acahpyui de joint in. .
at 15 least-.the vicinity of "sai-d metal wall carries a |l ayer of eIectrlcaIIy
conduct igs dHdiBlg Qo NBtSUb-¥LNicn &6 deheeduscaeientric stress
concentration .in that part of the housing: 6. -~ An over head eIectrlc
‘and o igal t ransmxssommcyslemaﬁccandmaﬂtioaﬂ trandmipssbonwher ei n-t he
or each optical guide enters the housing of the optical guide joint through
a pref orsgstdmitms oflatoted . imrChmiml 2 adt 0y bnewkichopnehptheashy -
substantially fluid-tight seal in-a holé in said metal wall of the housing -
~and whi ciptiicak qgiéﬂmﬁp%ﬂ%ﬂhﬁ@ Qﬁaﬁh?héobﬁhe¥5eﬁdCQFPPHSnFuBérFs dlrected

downwar dI
_ g'a llve overhead electrlc conductor, whereln the wall

of the hous1ng through whlch the optlcal gulde or guldes
-ld,passes or pass lnto the hou31ng is of electr;cally
conductive metal or ‘metal alloy. | |
'5. ' An overhead electrlc and optlcal transmlsslon
system as claimed ln Clalm 4, whereln the 1nternal
surface of the hou81ng of the optlcal gulde 301nt 1n at_
15 least the v1c1n1ty of . sa1d metal wall carries a 1ayer of
electrlcally conductlve metal or metal alloy 'so as to
reduce electrlc stress_concentratlon-;n ‘that part of the'
housing. | S | | |
6. . o An overhead electric and_opticalytransmlssion_
20 system as claimed.inICIaim'4 or 5,_wherein'the”or;each
optical.guide'enters the housing ofhthe optical cuide_.
_joint'through.agpreforned.tube'of_metal,orlmetal alloy_
One'end'ofewhich ls_a substantially fluidetight,seal in
a'hole.in said metal wall of the'housing and-Which is of
25 such a shape that the other end of the tube is dlrected

downwardly. L



7. An overhead el ectric and optical transm§sTon syste“
'C|a|m6 ‘wherei'n the end of the or each tube seal M tal wall
a ﬂﬁp

t he housing protrudes into'the housing.and is so ab

stress; cone. 8. - An overhead el ectric and optle on _
syst effi as clalned in Claim6 or 7, wherein thg or each overhead &lectric
-conduct-or” i tsel f passes" through the *  -associ at'ed preforned netal tube

into the hOUS'”Q- 10 9. - An ovefHef¥cellgadreeahtl optidadptiransmission o
t rigasni.ssi on systenlas clalned in .any .one of the “preceding d ains, wherein:

t he. housi ng of ‘spetent asablgiimed iai Claim 6f whbseantthblpndlodgahe foar m
‘and i s so. nounted that its longitudinal axis'is vertical or apprOX|nater
15 vertical . 10each tnheoseaheddialéhErmeta&dwapﬂl ofl theahomisdtigon system .
as claimed in-Caim9 in which the optical guides. connected at the joint
are optical "gui BEotsRdeaointer shadhobeingi andodgusposbaPrsicAsi Fot HFOTEHA ca
gui des 20 enter  the housi ng side-by-side through the upper end wall. of .the
“housing. 11. 3 stregﬁ 6PBPmead el ectric and optical -transm ssion system as

LTS o BB 2l G B Sl AL RS e %%lﬁe?f
A Sl e 5: PUREBRL SRR L4BAR, BB Eihag 08 PSRRI G ol
' overhead electrlc conductor 1tse1f passes through the :
assoclated preformed metal tube into the housxng.__
.h'lo 9. ' An overhead electric and optical transmlsSLOn
system as claimed in any one of the precedlng Clalms, L
' Whereln the houslng of the optlcal gu1de JOlnt is of
substantlally elongate form and 1s so. mounted that 1ts

-_longltudlnal axis is vert1ca1 or approxlmately
15 vertlcal. | |
10. An overhead electric and optical transmission |
system as ciaimed in.Claim 9 in which'the'opticai guides.
‘connected at the 301nt are optical guides of two
'overhead electrlc conductors, wherein the Optlcal guldes
20 enter the housxng 51de-by—s1de through the upper end
o wall of the housing. ' -
11. An overhead electrlc and optlcal.transmlsslon
sfstem as clalmed in. C1a1m 9 1n Whlch one of the
| optlcal guldes connected at the JOlnt 1s the optlcal
;25 gulde of a cable extendlng to a sub-statlon or other
locat;on,-whereln sa;dﬁone_optical gulde passes into the.

housing through the'bottom end wall of.the housing. ”.



An over head el ectric and optical transm ssion system as

.d JMIMHMPI "I ﬂm[ein the bottomend wall of the housing of the '
electrically conductive netal or.netal alloy and <

earthed "An .over he el ectric and opti cal transnisSion

o) ount SRent ?AFFSA‘@&Z" IRt o furried L oRpEnen o otner
electri Cigt*g‘ngt %tlﬁgd“rq_rne;dd]aim}%land wised QY ded %;n{f &?cg lqpositions . .

al ong' . outwardl'y € endlng clrcu eds. ‘14. = b

An Oveft},saq 56%&1@ %ﬁa% £and | ectgﬁcﬁﬁ BEs & gened n any one

of the -preceding d alns ereint -ating medium:

cont ai ned eik riealily hesrgutwivd b:fét‘%ﬂi '&@'m&i&ﬂeaim tag@pgises a - .

- grease-like material, a n1nera| insulating oil, a silicone o0il or conpound
or ans ieAagwhad.ng gas. 15.. . 'An overhead electrlc and optical -

transm ssi on system as claimed in Clai'm14 in which the electrically 20

i nsul-at i13g nedi umans cverheadleligtudiat iamyl Gpticakitramsmissionr conpound

or an insulating gas, wherein each optical guide effects a substantially -

f1uid- t isylsttemcals wlalimed\dln any tdne o Skaimn® tte b2/ whepaini s

mai ntai ned at a positive pressure. 25 16. An overhead el ectric and

opti cal th%mm@mﬁsrmmem%m ivrlhyehrihethewring et®di ng 4 ai s,

wherein, in addition to the optical fibre joint. or
of porcelaln or other electrlcally lnsulatlng material

10 and is prov;ded at spaced pos1tlons along its length
w1th outwardly extendlng c1rcumferent1a1 sheds.
14. " An pverhead electr;c;and optloal transmissioﬁ_
.sYstemras c;aimed'in ahy'one of the’ precedinqu1aims}
wherein the_electrioailyginsulating”medium'.contained in
15 the housing:of the optical guide_jointhcomprises a .
grease-like material;:a mineral insulating oil, a
silicone-oil'or_compound.'or an ihsulatihg gas.:
15, An overhead electric ahd optical transmissioh
'.system as clalmed in Clalm 14 in whlch the electrlcally
- 20 lnsulatlng medlum is a mlneral lnsulatlng oil, a
silicone oil or compound~or_an 1osulatrng gas, whereih:
"eaoh_optical guide effects a substahtially'fluid?tight
' seal w1th a wall of the housxng and the oil or gas is.
“maintained at a positlve pressure.
_25“16. '__ An overhead electrlc and optical transmlsslon
system as clalmed in any ‘one of the precedlng Clalms.

_wherein,-ln addltlon to the’ optical-flbre joint or



15 JOIntS " thé housing of the optical ‘guide joint al so acconmodat es '
regenerators and/or other ancillary .equi pment _associated - with the optlc
¢gconmuni cati on systen1 517. - . An overhead el ectric and optical - .
transmission system‘as claimed.in any one of thﬁ"ﬂ'ﬁﬂﬂmﬂgum wher ein-
..the oreach optical. fibre’joint is suspended Wi ﬁnwgnd L
abuttlng ends of optical fibres are jointed by a *f usi dn Wel 8i ny techni que.
10 -18. -;7 An ‘over head el ectric and %h |caI transm ssion systemas .
_chg;ned in -any. one of Clainms 1 to 16, erein theé -or each optical fibre
joint:is rigidliypinnonid ibddiidy e i Sp e @mojsoiqm'spéofl bres.
~are held'in abutting relationship by nechanlcal nmeans
over head: el ect iceoniibddtd £ dedendtelided Whdfcd emlteibdrolilidty as
"herei nbefore described with reference to and as shown in Figures 1 and.2 of_'
t he acconpanyi reguipmentyassitiated withowdreaopt stak taommumiccatpiorcal
“transm ssion 20 system having at at |east one of the towers or other
' supports an optsystemgui de j oi nt substantially_as hereinbefore described

with reference to and as shown in Figure 3 of- t he acconpanyi ng draw ngs:
_ 5 17. An overhead electrlc and optlcal transmission

system as claimed in any one of the precedlng Clalms,
~where1n the or each optical flbre jOlnt is suspended :

' -w1th1n the hou51ng and abuttlng ends of optical f1bres-
are-golnted by a.fuszon-weldlng technlque.

10 18Q : An overhead electric and optlcal transmission
system as clalmed in any one of C1a1ms 1l to 16, whereln
the or each optlcal flbre JOlnt is rlgldly supported
‘within the ‘housing and’ ends of optlcal flbres are held

 _1n abuttlng relatlonshlp by mechanlcal means.

15 19. o An overhead electrlc and optical transmission._
system substantlally as herelnbefore descrlbed with

'reference to and as shown in Flgures 1 and 2 of the
_accompanylng draw1ngs.. _
20-_-- - An overhead electrlc and opt1ca1 transmlsSLOn
20 system hav1ng at at least one of the towers or other
supports an optlcal gulde jOlnt substantlally ‘as
'herelnbefore descrlbed w1th reference to and as shown in

Figure 3 of the accompanylng draw1ngs.




