OVERHEAD ELECTRI C TRANSM SSI ON SYSTEMS This invention relates to OannﬁégiTC\e
electric transm ssion systens of the kingd in which one or nore than one :
overhead el ectric conductcs ks freely sugported in long | engths between - (j}ﬁ
towers,. pylons, masts 5 or other upstandi ng supports nutually spaced al ong

the system all such supp@sdisap f BLECPRYEVMRAGSMIESTON svSTEMed in the
generic term"tower". The invention i particularly concerned with overhead

el ectric transm ssi onrsys$t eventidni Bekatdsi o l8vernbaghel 8ot pyar head
el ectric conductor, or at |east one of the overhead electric conductors,

N

i ncl udes at. |enshsmies iy i spstgns def f tlie Ustndnihhwhiohnonecatri mosefi el d
adapted for transm ssion of |ight and conprises a substantially ,

ci rcunf erenti athan rome doverhead ebectibc comduagounnisl Sngaly conpart nent

wi thin and extending throughout the Iength of the core, at |east one.
separ at e opti cepponted aiwl/ bonat 1eraths dpetwpen chewetifdl pYlongel pafdbised in
t he el ongate conpartnent and, _surrounding the central core, at |east one

| ayer ,of 2 %@I?%kﬁ?yunﬁﬁﬁﬁﬁh%ﬁes%PBﬂ§%§em%FEﬂ%%¥ssB$cﬁ€t%FQBE FReal
atloy. By the ex ressiog}"oftical bundl e" _is neant a géou of optical

fibres or a gr{col bt SUFRCPERPPE e FRAESFOBRED EanF+B9e and
Binforcing ol SRRtEStehberts SERRrER EoEPncRAMEF bt ric conductor s
descri bed and Clainaﬂhéniﬁ9§h£?9P|féeparticularly cdncerned with
' overhead.electricItransmission systems of this kind in
10 whiéh-the ovérhead electric conductor, or at least one
of the overhead electric conductors, includes at. least
one optical guide for use in the communications field
adapted for transmission of light and comprises a
substantially circumferentially rigid central core
15 having an elongate compartmént within and extending
thréughout the length of the cbré, at least one
separate optical'fibre and/or at least 6ne optical
bundle 1oqsely houéed in the'élongate compartment and,
surrounding the central core, at least one layer of
20 helicallylwdund bare elongate elements of metal or

metal alloy.. By the expreésion'“optical:bundle“ is

)

meant a group of optical fibres or a group of fibres
including at least one optical fibre and including at
least one non-optical reinforcing fibre or other

25 reinforcing elongate member. Such an overhead electric

conductor is described and claimed in the Complete



ification of our U K Patent No: 1598438 and, for convenience; will

hefiei nafter be referred to as "an overhead el ectric conductor of the kind
sp fied. An overhead electric transm 2sion systemof the 5 af or.esai d
Ki ¥n which the overhead el ectric conductor, or at |east one of

t he. over headSpeetficationdoft ons, U.K.oPattlentkMNed 3508438 @nd | |for

hereinafter, for.convenience, be referred to as "an overhead el ectric

transm ssi oncopyepieofer hwikilnliegednrifses be yefieransd fende'@f ric

the kiind in which the overhead electric ‘

_ find SRRAIERS, i ncl udgy an
guide, it is usually _necessary at spacged.positions alponqg the system
to effect a joint BBt %Qﬁkﬁég 3? fgl

transm ssi on system.of 10
conduct or, oPverhpadselgreris crRRduFErroF &hec

opti cal

EPECEE S FrRRSTIAIT SYSHRLS

ric 15

conduct ops sugpended .from.a.tower. or .towers or -hetween t.he optical guides -
of an ov rheﬁ%gﬁﬁaéﬁgiglggnéﬂbgﬁ °§u§ EnFEFAEH & %§hﬁl%wmlof an electric

onreeatedl SrBLRABKESRTI B bR 3eAMR ShA ¥ e HAThA Uiz id 1S BT

I use 1 n an overhead electric

transm ssi on 2Qa,uca¥ssMi gl oENenl R nde Sedied e Rril TP HMRA A, Of

effecting a Jjoint between the separate optical

obj ect of thé presen

I nventi1 on rovi.

fi1bres and/or optical

bundl es of twgroughkRRd eRk@G! el reFRiyEdOid @AM a0 dvenddyl specified, or
of an

el ectrical | yelagdrated ranling soionNdiyas e of HHe Witid @eswridder. | ocation.

bet ween an overhead el ectric conductor of the kind specified and 25

10

15

20

25

In an overhead electric transmission system of
the kind'in_which-the overhead_electfic conducibr, or
At ieast one of the.overhsad_electric conductors,
iﬁcludeéian optical guide, it is usually necessary at
spaced positions along the system to effect a_j§int

between the optical guides of two overhead-elect:ic

conductors suspended from a tower or towers.or_betweén-

_the optical guides of an overhead electric conductor

suspended from a tower and of an electric insﬁlated

cable extending to a sub-station or other location.

It is an object of phé presént invention to
provide,;for use in an overhead electric transmission
system oflthe kind-deécribed, an improved method of

effecting a joint between the separate optical fibres

_and/or optical bundles of two overhead electric

conductoré.eéch-of.the-kind-specified, or between an

overhead electric conductor of the kind specified and

of an electrically insulated cable extending to a

sub~station or other location.

¢



3 Accordi.ng to the invention, the.nmethod conprises introducing at |east £
part of each qor the overhead el ectric conductor "into a sleeve of netal of~!
metal all gy of hi gh el ectrical conductivity integral with or 5° secured
a wall of a housing of netal or netal alloy3for acconmopdating the optical
fibre and/or optical bundle joint or;joints;,conﬁression -oi nting the

sl eeve to the | ayer A8Forgipgster the| kBIPRE1RBuNENgametBPgh §APLdIS@%ent s of
" net al or'netal,allog of each 10 "~ or the overhead electric conductor to
“effect a mechahPERPAYRANE| 8Lt LPREE PoPRTtHOEWERSN RE EHRIGVEIP®3d t he

housifig; tting back h_or- the, duct t rudi i nto_t he . housi t
expose a | engt ALBFCBAF CARAPFEPE 4RGPoP SAEEYE CBURGESlaRd BEFEX ing the 15

jornt or jointg belnegnyi i SPRALALSAOPLLGAL LLRESY I0dLakLAPLiGH dundles

of the two over I'c con (S et ween s€paraté optlca

fibres andsor gpiLi¢ah byndl 681 fo%“ﬁ-ﬁ&ﬁ%@ﬁgdo%'@EEE%CQQOHQ%SHPV and of an

electrically insulated cable that has been rntroduced into the housing; and

seal ing the 20a1189UgbRJabeohaBdating tHRSbpRiall ¥ibrdl dnlal/aht .
Preferably, the layer or layers of héelically wound bare netal elongate

el ements of eagpttallhBuadgehgadnel o¢t HointenddomPression JFodntihngback to
expose a length of the central core, the exposed length of 25  central
¢ore of -each otheheleweeheadthkeecthyer owndagees of helically wound
bare elongate elements of metal or metal-allby of each
10 or the ovethead electric conductor to effect a
mechanical and electrical joint between the conductor
and the housing} cutﬁiné back each or the con&uctor'
protruding into the housing to expose a length of
optical fibre and/or optical bundle and éffecting the
15 joint or joints between the separate opticél fibres |
and/or optical bundles of the two overhead electric
' conductors or between the separate optical fibfes
and/or optical bundles of the overhead electric'.
conductor and of an electrically insulated cable that
has been introduded into the housing; and sealing the
20 housing to render'it_substantially fluid-tight.
i : Preferably, the.layer'or layers of'helica;ly wound

bare metal elongate elementslof each or the overhead

«}

electric conductor is or are cut back to expose a
length of the central core, the exposed length of

25 central core of each or the overhead electric conductor



~\s i ntroduced through one of the sleeves or the sleeve into the housing

\ after each or the sleeve has been conpression jointed to the layer or.
.Iay rs of helically wound bare el ongate el enent’'s of netal or met al al I oy of
ach or the overhead el ectric conductdr, each or the exposed |ength of
central core protruding into the housing is cut back to enable the optical
fibre and/ odsopmtradunaddithyayigh: ane Jqulye it ervem@r the skeewvel of

t he-present invention provides a 10 m d- span joi nt between the separate
optical fi bA&&oatdyeohasiing a0 nAfELeR5M Qﬁ/é%%a"dl%ﬂ*é%th% RefRIuCt or S

of the kind specified, oj nt between the se arate 0 t|c “fibres i
and/ or opti ERR‘PEl?ﬁcTIlé’é‘ &Plé?#%/é:r%éﬁif HAYEY i & ’I'FeaHYId ~

fied and I | | I
2DEcet T onvoroin BB BUeaAe ol it o g LS %fﬁ%ln%foﬁau
thi ckness and etal Gl HRindlld 9 Jté,;zﬁe&w = SRS Al Tenoth

equal tdo or: fbsCantT o Iy greate rength of

each or the g: t%?ahouéﬁ:g rd£€ %@3r@%ro A0 Yoo T MRL Al OF

nmetal alloy o ng I's ectrlca conduct|V|ty so that the
housing is geR@lng Qs ¥ Btk Wy éd&ﬂl@wﬁ{é QP a1 b @/ o er head

el ectric conductors. In the case of a m d-span joint between two 25
over head el w::rz.lcglcmﬂm@rﬁmt tdre iﬁ:nﬁl:sspﬂslﬁé athde. -
The method of the: present lnventlon prov1des a
10 mid-span joint between the separate"optical fibres
énd/or optical bundles of tw6 bVerheaa'eleéﬁric'
éondﬁctors of the kind séecified;-or'a joint Dbetween
the separaﬁe optical fibres and/or optical bundles of
an overhead electric conductor of the kind.speéified
and of an electricaliy insulated'gable exﬁending'to a
15 sﬁb-étation or other location, which,-by'appropriate
selection of wall thickness and meﬁal or ﬁetai ailoy of
the housing, can have a StrengthieQual to or
substantially greater than the ultimate tensile
strength of each or the'overheaé‘elgctric condﬁctor.
20 Preferably, the metal or metal'all§y of the housing is
of high electrical conductivity so that the housing is
cépable of carrying.the full overlbad current of the
overhead electric conductors. | |
| In the case of a mid-span joint betweeﬁ two -

25 overhead electric conductors of the kind specified,



5 preferaply the sleeves to be conpression jointed to the overhead el ectri
conductors are integral end parts of a tube which constitutes the netal
housi ng and which, at at |east one position internmediate of its length, 5
has at | east one slot or other aperture through which the optical fibres
and/ or optical bundles of the overhead el é&tric conductors can be w t hdrawn
to facilitate effecting of .the opticat fibre joint or joints, the jointed
‘fibres then being?frﬁé:ﬁh%tYr s &ad egwesudie thee eAmRregsintheioinied ke theo the
tube and 10 the slot_or other aperture sealed to renderthe tube-

ﬁgng g‘gt : Zﬂ L]}' ?:lﬁ:a?:fgﬁﬁe ci rcmﬁﬁitt:?v?rﬁsﬁé Crossq-qu]:?tr?% 'Rﬁqﬁél an
external di am@e%“i’ﬁpﬁ”&ﬁ%ﬁ%%uﬁﬁ ¢ PRYRHM/RRY @évgsw%’s‘éhq ing of
i ansvor se. or ook o bea SHC Al S (ildieqi A e 103 Hdndiln 2 CUALC
ol ectric condudlel &Y IR MOTIATMSTE | Eine SHUA FHRH o,

and protrudes Mo i caR2 K¥ el Yna/Adie JBlida N BiidieLWE Wi Eh at at

I east one position wthin the housing has at |east one slot or other
aperture througvemnedd tdlRectilc Hoddudtsr AHPbORH i rdides of the

overhead el ectric canductors can be withdrawn to enable the optical fibre
25 joint or jfaciildtdard effdordirey.of the optical fibre joint or '

joints, the jointed fibres then being re-introduced
through the slot or-other apertufe into.the‘tube agd
10 the slot or otherlgperture séaléd to render the tube
substantially fluid-tight. Preferably, the tube
cohstiﬁuting the metal hou;ing is of subétanﬁially
circular transverse cross-section and has an.external
diameter appro#imating to that of each of.the sleeves.
Séaling of the tube is preferébly'effecﬁed by securing
15 a méta1 plate of arcuaie transverse crosstéctioh over
the or each slot or other aperture. |
Alternatively, thé sleeves to be combression jointed to
the overhead electric édnductors constituté end pérts
- of a tube which extendé”fhfough; and prbﬁrudes frém'.
20 eéch eﬁd of, the metal hoﬁsing aﬁd'which at.at leaét
one posiﬁion within the.housing has at iéast oﬁe élpt
or other aperture throughlwﬁiéh the opﬁical fibres
and/o; optical bundles of the éverhead'electric'
conduétors can be withdrawn to enable.thé.optical“fibre

25 joint or joints to be effected.



An el ongate shroud of metal or netal ‘alloy preferably is assenbl ed aroqund
metal housing and is of such a transverse cross-sectional shape as to
ovi de both aerodynam c and corona protection for the 5 joint. Before
appl ying the sl eeve and conpresgi on jointing the sleeve to one of the

over head el ectric conductors or to-the overhead el ectric conductor, at

least a part of thanoegoheateclshbuidc oF0 M0 et ialtIdgduced into a 10
tubul ar spigot integral with or secured to -a wall of the nmetal housing and,
in this casprefkeeablycie assembyledsaroundoithie theéralh Homsiy tadailiay spi got
and to the overhead el ectric conductor. In this case, preferably each g
the 15 sl eéveurh sorprOSYerse crossdsegtionads sheipe @d tadul ar spi got
before one of the overhead el ectric conductors or thé overhead electric
conduct or oPFPHédexpeshdarERGyRami ccands sOreME: pPaP et tier dvhe head

el ectric condyctors or of the overhead el ectric conductor is 20

introduged #RLBEgh the tubul ar spigot into the housing. Each or the sleeve

/b t t he associ gt ed tubul gr spj in the factory
before ¢ hor BREGEPn3PPLYE BRckREG ‘;ier-ge 8 oS g Mdeshane

Separate op 2 Lbres d/ |caI dles of. the two overhead
electric co%%%%%grgooPLBe%%egﬁg % 3 araf&e %F [fonductors ‘or to

the overhead electrlc conductor, at least a part of the
_overhead electrlc conductor may be 1ntroduced lnto a
10 tubular splgot_lntegral with or secured to a wall of
the metal housing and, in this.case, the sleeve is
compression jointed both to”the_tubular spigot and to
the overhead electric conductor.
In thls case, preferably each or the
l5 'sleeve is compres51on-301nted to the associated tubular
spigot before one of the_overhead_electrlc'conductors
or the overhead electric conductor or the exposed
length of central core of one of the overhead electric
éonductors'or of the ouerhead electric conductor is
20.._1ntroduced through the tubular splgot into the housing.
Each or the sleeve may be compre581on-301nted to the
assoclated tubular splgot in. the factory before the,
houslng is taken to site.
. The_;o;nt or jOlnts between the separate optical
25 fibres and/or optical bundles.of the two overhead

electric conductors or between the separate optical



7 fibres and/or optical bundles of the overhead el ectric conductor and of
the electrically insulated cable may be effected in any conveni ent manner ‘
but, in all cases, preferably the or each optical fibre joint is a fusioni5
joint. \Were optical fibres are jointed by means -of a connector which

provi des for disconnection of the joint if’required, preferably the or each
joint is secur ' j J _ whousl A, . 2 Pry

effecting the ?}%’Beﬁec%%gb%yi%%léﬁﬁf agn%%if.'gsop #g‘{’ﬁgl %%d?de Jéj(')lg%’f'}?c
preferably an Q§£ﬁ§§= eaed | i 1 € A\ PLLISH dle to.

be connected at the Jéoﬁtg;rlihscgravm 'i%%éﬁiec#oftgﬁng to%er%\%éd%% Spare

| engthof optichd dfflcANHPrardPtdsidediih amalioat bhidle O 211 0PA&d)

fibre and/ or optical bundle joint 15 ever need to be re-nmade or repaired.
According to ageéfddbRERad & dddh isPEIdaDNEVWr @ fyishe, is Na afuoien head

el ectric transm ssion system of the kind described, an inproved joint

bet ween t hé seppriaite. oMhexd dpthiesl afiibres opte chbimeedl vy méanrswodvar head

el ectric conductors of the kind specified, or 20 bet ween the separate
optical fibres conhestaptwhizh (prefictesifcon discdnnecwientef cthenioknbr of

the kind specified and of an electrically insulated cable extending to a

sub- station oriHtIRFUIRRGM iRFLLFRD Y theoF oRagh ook nig 9Re ne

optical fibres and/ or 25 optical _bundles of the. overhead electric
conductors or and with respect to the metal housing. Prior to

effecting the or each optical fibre and/or oﬁtiéal

10 bundle joint, preferably an excess length of each
optical fibre and/of optical bundle to be connected at
the joint is drawniinto the housing to provide a spére
leng;h of bptical'fibre and/or optical bundle should
the gf an optical fibre and/or optical bundle joint

15 ever need to be re-made or repéired.

According to a further éspect of the invention we
prévide; in an overhead electric transmission syéteﬁ
of the kind described, an improved joint between the
separate optical fibres and/or optical bundles of two
overhead electric conductors of the kind specifiéd, or_'.

20 betﬁeen the seéérate optical fibres and/or 6ptical

bundles of an overhead electric conductor of the kind

-t

specified and of an electrically insulated cable
extending to a sub- station or other location, wherein
the joint or joints between the optical fibres and/br'

25 optical bundles of the overhead electric conductors or



of the overhead electric conductor and the electrically insul ated. cable
.’pr-are enclosed within a substantially fluid-tight el ongate, housing of

|- or netal alloy having protruding fromeach or one of its 5 .ends a
eve through which at least a part of ome of the overhead electric
conductors or of the overhead electric conductor extends and which is

‘conpr essi on p6i thedoverhaed| ejectoicl apadacebrhanidc zhley ed@ctdilzang yel ongat e
el enents of metal or netal alloy of said 10 over head el ectric conductor
to provide aipsuhanedarabhe dkeorracel eochnsed withdnween the netal housing
and sai d overhead el ectric conductor. Prieferably, an exposed |ength ofyjhe
central coreSBPSEﬁEﬁléi1Yhé1B¢€rﬁé§bteEé@ngaﬁecénﬁﬁénsrOﬁraﬁﬂadegrthrough
one of the sleeves or the sl|eeve 15 into the netal housing. Preferably,

al so, an el oRg5RL 2hiCYdRBViAGt RFOEFufdngl faPmoRashr PEURES Ofc ifstal

ew to redu ect of wind on the joint, is of

h [ d, with ' ing.t f
cubst ant s al 15H881 Raalpede ERERGYRNBHAFRoRT 18AGE, AnPRAR §EcPReCH
- ti | CcLECUL iLal ed f h d Il of th
ohroud my banendPEEAEhY, BReatkie . BoRaRRrORp Bl tRE RYSEASSE  r ansverse -
i Li ti . h e . . i _
Fing. Tn o oSMEstPRt LOREEETRkE has '30E, whitn] 100 cBRPELIEER § 200"
jointed to the layer or layers of helically wound bare

eléngate elemepts o§-metal_or metal alloy of said‘

10 overhead electric_cgnQuctor to provide a mechanical and
eiectricailconnegtion:bggwgen the metal ho&sing‘and
Qaid overhead electric conductor.

_Preferably, an exposed length of the central
core of each or thefoverhe;d electric conductor
protrudes through one of the sleeves or the sleeve

15 _inﬁo the metal housing.

Prefe;ably, also,'an eldngate shroud of metal or

ﬁetal alloy-sufrounds the metal housing and, Qith a
view to reducing thg_effect of wind on_thé joint, is
of éubstaptially-cylind:ica;-shape and of

20'.'sqbstantially circulé:;cross-section, The external
circumferential edge of each end wall of the shroud
may be enclosed with;n a separately formed ring having
a transverse crosé-section of partially spherical
shape, the ring serving as a corona ring. In:'a.

25 preferred embodiment, the end walls of the shroud are



9 separately forned with respect to the circunferential wall of the shrou
and the circunferential wall is préferably divided | engthw se of the shr
into two separately forned parts. The circunferential wall-of 5 the
shroud may be sealed to the end walls to forma substantially fluid-tight
chanber; where it. is not hernetically sealed it may be provided with one or
more than one hole for drainage of’ rafnwate®.  Each or the sleeve is
preferably made of drawn 10 hi gh strength substantially pure al um ni um
and, where the separagely tbrmedewvithorespeat ubl theotihrcyhferevtindal
onduQ¥|V|ty, the housing is preferably made of alum niumor an al um nium -
al | oy.”Were th@ahbugfnghﬁsstOEdn%PéltbF pérgumgpreptéplhrghliss
el ectrical conduct|V|t§ the shroud is greferablz of stainless steel; where
the housing i s Bre§aranhyseavided ieesrhwiss: A& the: ahrepdndnse §WPoy of

latively |ow el ect dugt i vit f et abl f
;Fu§1hYﬁn¥or°2%ea$%ﬁ$ﬁe§x}ﬁé@a% oPFE70r 1P SteduleReenhiad “BiLerel ol 1 oy

wni 1's%of “Lhe. shEBncSBEPHRCREY e rEb T e obs: 1B Qﬁﬁafwéfé.?Eﬂﬁ?é?@n%?afhﬁaFPd
of the shroud. Agyssp fari§hfﬂuiaetﬂ§§e'cﬂgﬁﬁeeg pRelieteran!uogs (i1 ed

wth a petroleu ase mate | nperneable Je materi a I nst ance
pbtr0|eU”‘Je||Yh8fméﬂ¥cally sealed it may be provided with one or

more than one hole for drainage of rainwater.
Each or the sleéve is preferab;y made of drawn
10. high strength substantially pure aluminium and, where
the housing is of a metal or metal alloy of high
electrical conductiviﬁy, the housing is preferably
.'made.of aluminium or an aluminium alloy. Where the
housing is of a metal or metal alloy of high
15" electrical conductivity, the shroud is preferably of
-stainless steel; where the housing_is'of gélvanised_
mild steel or other metal or metal alloy of relatively-
low electrical conductivity, preferably at least one
strap of aluminium or an aluminium—based alloy or of
20 other metal or metal alloy of high electrical
conductivity extends between and is connected to the
< end walls of the shroud between the metal housing and_'
the circumferential wall of the'shroud.
Any space within the metal housing is preferably
25 filled with a peﬁroleum-based water-impermeable jelly-

like material, for instance petroleum jelly or any



. 1Q. - other water-inperneable material of a grease-like Com

- hature. Other materials with which the netal housing may be fjilled include
g}bl stics feam and cold setting resin. 5 ' Where the optical- fibres

apt/ or optical bundles are those of a&@.overhead el ectric conductor

uspended froma tower and of an electrically insul ated-cable extending to
a sub- st at obheor watherimpexmeshlet matenigdd off a-EFepsamlid® be onitted and
the--means for 10 effecting an_electrical connection _to the overhead-

el ectric chbAtiuERer RENCEORBEPEL A Sf Wikfe WRACEytRe Wiat oM WEdd®%d to the

sl eeve or netal hausing. .In_this case, the electrically insulated cape
ext endi ng F?BnPS~§ﬁBl§aaFP8ﬁ“8F BﬁﬁéleéchFHhaﬁ&yCEPF%@FFi&HFB
substantialIg.fluid-tight seal with the wall of-the netal housing by neans
of a convehBPdRal gland. The -- end of ‘the netal housing remote fromthe

over hegd el ect! | gneRRIRLOLIRLaGAl e et bRH Rr0 ok dUAUC Hftlares

mechani cal |'y connecting the nmetal housing to I nsul ator or insulator

String susgeadedobEoBel 8 b9URheatn sldctidteLorductiil ldudipddadde | oini s

bet ween the optical fibres and/or optical bundles, the netal housing may
al so acconppdat 8 te@aRehaliobE ARdellect?icalNy linsWatrlidqurrd associ ated

with the optical conmmunication system
' extending to a sub-station or other location, the

?

shroud-of ;he'joinﬁ may be omitted and the means for
10 effecting_ah electrical connection to the overhead-
eléctric conductof-may comprise a flange integral with — .
or secured to tﬁe sleeve or metal housing. In ihis
case, the_électricaily insulated cable extending from a
subQSFation or other location may effect é - -
15 substantially fluithight seal with the wall-of—the
metal housing by means of a conventional gland. The
end of the metal housiﬁg remote from the overhead —
electfic conductor may carrf a -clevis or tongue for -
mechanically connecting the metal housing to.an = _—
20 insulator or insulator string suspended from- the
tower.
In all cases, in addition to the joints between --
- the optical fibres and/of optical bundles, the metal
housing may also accommodate regenerators and/or_
25 '_anéilliary equipment associated with the optical

communication system.



The invention is further illustrated by a description, by way of exanple,
of two preferred m d- span joints between two overhead el ectric conduct or
of the kind specified supported by towersiof an overhead 5 electric
transmi ssion system of the kind described, of an alternative form of
'mi d-span joint, anfhsf imviendion dé daathean idflustratacant %l ectric
conduct or of the ki nd specified of ar overhead el ectric transm ssion system
of the kind d@@@r"lrt%@d'-l%'t FPYr MY SfcetRife /F N RRRERATRE Bt ammati c

drawi ngs in which: -, is a fragnen ectional side elevatlo of
one p{‘eferred SRR s?ﬁ gﬁ twqu—:i %Z' r&‘ q‘s égerﬁ,;rﬁ YRS S

el evatfon of t ref rr d is a
fragnental secC on d’zec 3 a |(’)’l$pq”rs¢toe?1d]e l%’i’oterna v°ef it rﬁF"L‘%H d§span
joint, and sF @Yt g &) f ed, dead
end. Referrr n%LjT %té gﬁsjrte}a sg he two %}/&ﬁ dt20 e er?'tl%f% g%iﬂductors
1 connected atyf QQH&ﬂth’fdﬁP%@ nildUERRG: | JbidHE ol fRpaE Lonpartent in

a central core 2, an optical fibre 3 for the transnrsS|on of light. In
effecting the pr@ﬁatrréaasaerasa Andf Gl Ioverienl st e cofamiady er head
el ectric conductor- 25 a surrounding - the central core 2 are cut back to
expose a | engitheofkilnde spadifiled o aidbudrthda elsidrEal tﬁ&acstmrsﬁslon
conductors with the exposed | engths of central

system of the klnd described, with reference to the

Ak

10 accompanylng dlagrammatlc drawings in which:-
| Flgure 1is a fragmental sectional side elevation
of oﬁe preferred mid-spen joint, . |
'Figure 2 is a fragmental sectional side elevation
of the second preferred mid-span jqint,
15 - Figure 3 is a fragmental sectional side elevation
. of the alternative form of mid-span joint, and
; Figure 4 is a sectlonal side elevatlon of the
preferred dead end.
Referring to Flgurell, each of the two overhead
20 electric.conductors 1 connected at the joint has,
loosely heused'in an elongate cqmpartment in a central
core 2, an optical fibre 3 for the transmission of
light. 1In effecting the jeiet, lafers of helically
N - wound bare wires of each dverheed electric:coﬁductor
25 a surreunding the cehtral core 2 are cut back to expose
a length of the central core and the two overhead
electric eonductors with the exPoeed lengths of central

core protruding from them are introduced into the



ore protruding fromthemare introduced into the 12 opposite ends 12 of
ube 10 of drawn high strength 99.5% al um nium The ends 12 of the-tube
are conpression jointed to the ovejhead el ectric conductors 1 te effect
chani cal and electrical joint between 5 the conductors. Optical fibres
protrudi r@pﬁé@ﬂé“@n&@“iﬁ%fcyéﬁbg b atedexﬁahﬁe egeefeag%hconductors 1

‘are withdrawn through a slot 5 in the wall "of the tube. 10 and an opti cal
fibre fusiog, 5@!aturﬂmﬁuﬁffcﬁéeénaetmeafthﬁeoahbeahof hkees. The opti cal
fibre fusion 10 joint 4 and the adjoining lengths of optical fibres 3 are
then re- |ntd&@ﬁblﬁedsidiﬁOjbbﬁtéﬂbeOlﬂhandVEBBeSBOEl5ctB:LEhQohblh&tb&ssea"Hj by
an arcuate plate 14 which i's secured to tHe tube to forma substantially
flui d-ti ghtl hoasefiffect Tacméchanisali ahddebkethrpealofeint| ekeltywed. 15
Referring to Figure 2, each of the two overhead .el ectric conductors 21
connect €l athe heopdiatohss, Ppbiea) Fbbred Bnpantehdiggt Eromnphet ment in a
central core 22, an optical fibre 23 for the trans- nmission of light. In
ef fecting t¢ﬁp?€ﬁ%tc°¥%§e?s°5fthEIPﬁarh?a@oehﬂcbale aPndycgprsadh over head
el ectric 20 conduct 1 surroundlng the_central core 22 are cut back to |
expose a |eﬁB%HWb$ %%EV%eﬁ?F%Pgﬁo?e ieH FhentﬁBeOVéiﬁeaﬁ Ehectupe

conductors he e osed. | ths:-of central cone, ruding fromthem
are introd ty tbﬁ%%g??ﬂrﬁndgu6+°ﬁ ?858%32 b "8Frecead

between the optlcal flbres. The optlcal flbre fu510n

.

10 joint 4 and the ad301n1ng 1engths of optlcal flbres 3
are then re~introduced into the tube 10 and the slot 5
in the tube is sealed by an arcuate plate 14 whlch is
secured to the tube to form a substantially'fluid-tight
housing. The tube is filled with petroleun'jelly 20.

15 Referring to Figure'z, each of the two
overhead electric conductors 21 connected at the joint
has, loosely housed in an elongate compartment in a
central core 22, an optical fibre 23 for the trans-
mission of light. In effecting theujoint, layefs-of
helically wound bare wires of each overhead electric

20 conductor 21 surrounding the central core 22 are cut
back to expose a length of'the central core and the:
two overhead electric conductors with the exposed
lengths of central core protruding from them are
‘introduced into ‘the opposite ende of a tube 52 of

25 drawn high strength 99.5% aluminium. The ends of thel

tube 32 are compression jointed to the overhead electric



25 drawn_high strength 99.5% al um nium The ends of the tube 32 are ~
conpression jointed to the overhead electric 13 conductors 21 to effect
a mechani cal and electrical joirnt betweem3the conductors. Optical fibres
_protruding fromthe central cores 22 of the overhead el ectric conductors 21
are fed througiorchectodrs vl Sto effextts #5mechamican| andfeldetribal 32 and an
optical fibre fusion joint 24 is effected between the optical fibres. An
el ongat e housiinim@o ketweemgthe eondisciene. (Pptbcakcfirego?Pri sing end

wal I's 31 and a peripheral _wall 33 of alum niumbased alloy is built up
aroungd 10 RERCTRGNHIEROR thp LRt RS he? RhpFResPBRrierdts to the

overhedd el ectrjc conductors 21 to forma_sybstantially fluid-tight ,
housi ng. The HWRFHGS s‘f°‘f‘{q‘?te?F§Niﬂ1 %?r%?%uﬁf%‘”@ e 2h B¥3ngate shroud

34 of anle t f bst | al ' I - ti I Si
ond 15 3 el 1RISES i P R U b it T VEhE s S ATSRENF BN o
15 ° val T35 drit Ty 3% ound the
or the ) oi nt. S5 FuBlPSidind e U PUPERECU A0 ash N TR EL Pl el
~wall 36 of thesglyaud %Oél:ﬁrklﬁ’%@ %@é&?n«%‘s:aé OoPré’i’c?ﬁiﬁa@Q trafd¥orée

~protection for the joint. The shroud 34 has several holes (not shown) in
its circunfer effdsd-y@ddiclP domp¥Oyinle dod WHPiHage &f_xdréilpé\ﬁiﬁﬁer&f erring

to Figure 3, each of the two overhead

wall 33 of aluminium-based alloy is built up around

10 'ihat part of the tube 32 between the compression
joints td the.overhead electric conductors 21 to form
a substaﬂtially fluid-tight housing; The housing is
filled wiﬁh petroleum jelly 40.
| An elongate shroud 34 of_stainless steel of.
substéntially circular cross-section compriéing end

15 walls 35 aﬁd a éircumferential wall 36 is built up
“around the métal housing 30, the shape of the shroud
providing aefodynamic protection for the joint. Parts
37 of the eﬁd walls 35 overlying the circumferential
wali 36 of the shroud 34 of such a shape as tq,provide

20 cdrona_pro;ection for the joint. The shroud 34 has
severallholes (dot éhown) in its circumferential wall
36 £o provide for drainage 6f rainwater.

Refefring to Figure_3, each of the two overhead

electric conductérs 41 coﬁnegted_at the joint has, loosely

‘housed in an elongate compartment in a central 42, an



electric conductors 41 connected at the joint has, |oosely housed in an,
el Ongat e conpartnment in'a central 42, an - 14 optical fibre 43 for the
Nnkni ssion of light. 1n effecting the joint, layers of helically wound
‘bare |wires of each overhead el ectric &énductor 41 surroundi ng the central
a length of the cenfral core and the

core/42 are _cut back.fo expose 5 > _
expbsed Ien@?ﬁ18F?tEégﬁgngga%°50FEeoFréééﬂléﬁéPﬁe&@ é%ﬁ%?ﬁp:ﬁbndSCtO{lls f
i ntroduced h_one. of .two tubul ar spigots . 51 integral wth end walls o
an el ongat GEE%§§?E§8581‘S]¢ JBéP&anitigé'&rﬁi B& E‘Fz' CAIAYS Iwg’é‘\?éd??r(ﬁ 99. 5;/9%” et
10 al um gt .l §¢ga e Ver _ga l.ar,_spi got ﬁ% and over an- adjggent:
part of thea%gg%hégdggkgcgyg%ﬁggﬁdgg?ggggf gﬁégfgggg tessi on #?lntéd to
"~ the tubul arggpieaha®hd tRet Rene¥shh elgChliaC GRNIUEEOL o ect a
mechani cal Zﬁﬁfgﬁectgﬁcaﬁeigsﬁt¥§%t%§gﬁ t%e ?3 °92q%h%3cf8?%?% Sthe stee
housi ng 50.a TbRgEA’b£0tnkheeaePhlakbogar &nd2 tok %@@tssgﬁerl@%g@hcwuctor 41
protruding into the steet housing 50 is cut back to expose & length of
optical fibteed3entdasncopei 68 ehichr evieehahd4dliestefitecbadubeioseen the
optical fibres 20. of the two overhead conductors, the joint being _
secur ed 'i n dadintrddueedethroughhenet ofl tivoutubglarThpigbesl shousing 50 is
then filled with petroleumjelly 60 and is closed by a renmpvable cover (not
shown) in stekegrabywinatenfewadlsi af as stehgdteohoesdey 50 of

galvanised mild steel. Aisléevé 52 of 99.53 pure

10 aluminium is applied-over ééch tubular'épigot 51 aﬁd
over an adjacent part af the overhead electric
conductor 41 and is CEmpéeséioﬁ'jbinféé'té the tubﬁlar
spigdt and to the overhead elegtric cbﬁdﬁdtor to |
effect a mechanical and eieéirical 5oiﬁt bet&een the

15 _conductor and. the sﬁeel housing 50.. The pért of the
centfal core 42 of each overhead cénducﬁor 41 o
pfOtrudingfinto the steel hduéinglso is cut back to
expose a length of optical fibre 43 and an optiéal
fibre joint 44 is effected between the optical fibres

20 of the two overhead conductors, the joint being.
secured in and with :espéét to the steel housiné, The
steel housing 50 is then filled with petroleum jelly
60 and is closed by a.removéble cover (not éhown) in
such a way that the housing is sealedlto.render it

25  substantially fluid-tight. -

‘Integral with the end of each 'sleeve 52 nearer



25 substantially fluid-tight. Integral with the end of each sleeve 52
nearer ' 15 the steel housing 50+s a circular flange 55 which is to
constitute an‘end wall of an elongate shroud 54 of alum nium based allo
which is to surround the steel housing. ¥Be shroud 54 has a circunferential

‘wal | 56 5 which i ately forped with respect to the_gnd walls 55 and
whi ch i's di vi dbe T eheehueee Lpst BB Cay LAt FRREAF 518888, APCMYLED: #8d par ts.
The circunfereptial wal] 56 of the shroud 54 i led to the epd walls 55
(o form & subsTantPAFEYEFR; 80 POR, FohBngs, oo, RaSTa=E8, pRpRAR S27o¥™ 'S
circunferenti al, 6H96; oh£260460¢1 88! bn PanPELNIoCRGLLSEAa L H! Bregeparately

fornéﬁ%ring 57.ﬁaV|ng a ?ransverse Cross-section o#gpartiaﬁPy spﬁerlcal

shape, the ri”ﬂgé&iﬂéﬂg PReashPbRA254I s d0ckpelmElBeNRiL1t BhEknegs of the
shroud 54 as thin as possible and still ensure a good electrical 15.

connection getyresnt e éapa@aeéh?adogheatwiahceaSpe&erao4&heaeaarap 58 of
al um ni um or alum nium based all oy extends between and is welded to the

end walls 55 ofalbe 56rand wrivhefst dtvidadnleagthweek bEusthegshidoadd t he
circunferential wall 56 of the 20 shroud. The strap 58 has a kink 59
bet ween its enilstbotwocsepadatelyofoempdnpavhser Thet cactimfiesbnthelj oi nt.
As will be seen on referring to Figure 4, the over,
s wall 56 of the shroud 54 is sealed to the end walls 535
to form a substantially fluid-tight chamber, the
10 'exte#nAI_circumferential edge of each end wall 55
being enclosed within a_?eparately formed ring 57
having a transverse cross-section of partially
spherical shape, the ring serving as a corona ring.
To keep the wall thickness of the shroud 54 as
thin as possible and still ensure é good electrical
15 connection betﬁeen the tw§ overhead electric
conductors 41, a strap 58 of aluminium or élﬁminium-

- based ;lloy extends between and is welded to the end
walls 35 of the shroud between tﬁe stainless steel
hoﬁsing 50_apd'the ci:cumfefential wall SG-of the 

20 shroudq._Thé Strap 58 has a/kink 59 betweeﬁ ité ends
to accommodate for expansion or contraction of the
joint;
As will be seen on referring to Figure 4, the over

head electric conductor 61 which is to be terminated at

25 the dead end and whose optical fibre is to be connected



dead el ectric conductor 61 which is to be termnated at 25 the dead end, and
ghose optical fibre is to be connected 16 to the optical fibre of an
‘Wi cal cable 65 extending to a sub-station, has a central core 62.in an

el pngat e conpartment of which is | do&ely housed an optical fibre 63. The
tical cable 65 extending to the sub-station 5 has an optical cable

el enent 66 4 RHAREIFAWHidre Lf R IBLirRkctrRIe 0P i eFerdbrg B9, In
effecting the dead end, layers of helically wound bare wires of the

overhead ePe SRR B R HPTHAL IRRAE t 2 e&‘bqé‘ég)' %t?%%’f-ﬁ of thel" i
| 62 d th ical . 10, . Q5 i it -back; to. i t
of the opt ICPTBREITRRt QAT IlC%b.lcs?'Eﬂle‘?‘é%&]o‘édgF‘i%%%??Po%:’:‘{'h‘égi:gﬁfg%g cor & o
“of th d ) {. 61 | i duc: into a t : igot 71
Cnteoral Wt annaRet e b A s RS SR oS S e B ER ke T 4
sleeve & Qfagln &@ﬂ”r%@%ﬁr@ﬂ i Se PRl | £ QVE o ENGnihul gr spigot 71

and over .an adj acent part e overhead electric-canductor 61 and is

conpr essi 0N doydllyethdubdd Gt WPk ifda SPEO0ke a8, t Ord heepusEhR@degbect ric
conductor to efféct a mechanical and electrical joint between the conductor -
20 and t hgedd®ind|0UsHyers’ bf HEL igd 1 Balwaadd eodbe 64 88l g €em a
sub-station effects a substantially fluid-tight seal with another wall of .
the steel lomexthead (lnctranscaiductanventaosnatuyl vack 660 ékpgoepti cal cable
el ement 66 protruding into the housing. The . o _ )
. a length of the central core 62 and the optical cable

10 65 is cut back to expose a length of the dptidal-téble
elemehﬁ 66. The exposed'lengﬁh'of-the central core 62°
of the overhead conductor 61 is introduced into a
tubular spigot 71 integral with an éend wall of a |
housing 70 . 0of galvanised mild steel. A_sléeve.72 of

15 99.5% pure aluminium is applied over the tubular spigot
71 and over an adjacent part of the”overhead'eieqtric
'conductor 61 and is compression jointed_td.the tubular
spigot and to the overhead electric conductor to effect
a mechanical and electrical joint between ﬁhe conductor

20 and the steel housing 70.-The'optiéal cable 65
eitending.from a sub-station effects a substantially
fluid-tight‘seal'with'another wall of the steel housing
70 by means of a con?entional gland 68, the optical
cable eleﬁent'66 protruding into the housing. The

25 central core 62 of the overhead conductor 61 and the

optical cable element 66 of the optical cable 65 are



25 central core 62 of -thge over head conductor 61 and the optical cable
el enent 66 of the optical cable 65 are 17 each cut back to expose the
optical fibres 63 and 67 and an optical fibre joint 64 is effected between
the two optical fibres. The space within the stainless steel housing 70 is
then filled with 5 petroleumjelly 80 .and iﬁe housing is then closed by a
renmovabl e cover (not shown) in such a way at the housing is sealed to

render it subsia amb;wgee%ggg;e LBLegEEL ol BybbEacey ghatBy Sl cove

72 nearer the stalnless S usi ng |s a f

constitutes nmeghs g@gﬁ@aghfygpgr §QLeega§ bgfgggggalﬁthgeﬁonnected to

t he oweér head conducto e endo the steel housing 70 renpte fromthe
overhead el ect¢hé €RPOsEtDEaDlELBEEEES 'ﬁlélgﬁééepﬁlﬂ-ﬁlﬁoﬂﬁ_ﬂe 74 for
nmechani cal 'y connecting the stainless steel housing to an insulator or

i nsul at or striggabnseesdeteél ORDAsSiNYETO 18 Bhénc8ikSedbyigppropriate

sel ection of wall thickness and netal or netal alloy of the housing, the 20
joint or dehd pedrobeuhayel by s80ecandhtkeuadusbngrisubbéantlased byeater

than the ultindate tensile strength of each or the overhead electric
conduct or . removable cover (not shown) in such a way that the

housing is sealed to render it substantially fluid-
tight.
| ;ntegral with the end of the sleeve 72 nearer the
10 stainless steel housing 70 is a_flange 73 which
constitutes_means by which a jumper;cable can be
electrically connected to the overhead conductor
61.The ehd'of the steel housing 70 remote from the
~overhead electric conductor 61 carries a clevis or
15 tohgue 74 for_mechanicall? connecting the stainless
steel housing to an insulator or ineuletor_string;
suspended from a tower.:.
In all cases, by appropriate-seiection of wall
thickness and metal or metal alloy of the housihg, the
- 20 joint or dead end can have a:etrength equai to or
substantlally greater than the ultlmate tensile |

strength of each or the overhead electrlc conductor.



CLAI MS: 1. A net hod of effecting a jOInt betmeen the separate optica
N bres and/or optical bundles of two overhead el ectric conductors each of
’e ki nd specified, or between the separate optical fibres and/or optical 5
ndl es of an overhead el ectric conductqgrg of the kind specified and of .an
electrically insulated cable extending to a sub-station or other |ocation,
i n an over gmgl.ectric transm ssion system of the kind described, which
met hod conprises introducing at |least a 10 part of each or the over head
el ectric cqnduchomeithicd &fslez@ertiingTal oinre MEwleal lthe depghxdr el ectri cal
conductivity integral with or secured to-a wall. of a housing of netal Qj
met al al | oypkacadc EaBFREAtandY drh @papitdadalburidires anfl/tovo aptémedadundl e | oi nt
or joints; 15 conpression jointing the sleeve to.the |ayer-or layers of
helical |y wileetriar eondmyains edantemfs wife kitnd spegiefiigd al9By of each or
the overhead el ectric conductor to effect a mechanjcal and el ectrical joint
bet ween t hbetoregucitive sepanetaaptiiapl digeg W%rﬁﬂ?ﬁa% he 20
conduct or protruding into the housing to expose alen éh of cal fibre.
and/ or §pt bemdlash@ %eqam?ﬁﬁqﬁﬁﬂqrﬁ}§9ﬁ¥ﬁ9n$§ {%cﬁ?ﬁ the

separate optical_ fibres:an /or- ptlcal overhead electric

conduct or s SPeFFHRG A ES &M eé”"cfﬁﬁa?;gjy f’r’tﬁ‘e a%%%/%? Y% optical bundl es ‘
Chat has bR ending €d Cacufié’.usCéaQémarPd Plodfes FSELLES | Vihngh! ated cable

- that has b

overhead electric transmission system of the-kind
descrihed,.which method comprises introducing at least a

10 part of each or the overhead electric csnductdr into a
sleeve of metal or metal alloy of hlgh electr1ca1
conduct1v1ty 1ntegral with or secured to a wall of a
housing of metal or metal alloy for accommodatlng the
optical fibre and/or optical bnndlethint'or jdints:

15) compression jolntlng the sleeve to the layer or layers
of hellcally wound bare elongate elements of metal or
metal alloy of each or the overhead electrlc conductor
to effect a mechanical and:electrieal joint between the

conductor and the hdusing; cdtting back each or the

20 conductor protrudlng 1nto the houSLng to expose a length
of optical fibre and/or optlcal bundle and effectlng the
joint or jolnts between the separate optical flbres
and/or'optiéal_bundles of the two oéerhead electric
conductors or between the separate optical fibres-and/or _

25 .optical bundles of the overhead electric conductor and

of an electrically insulated cable that has been

N o

»



19 intkoduced I nto the housing; and seafing t he housing to render it - (/j;\\
substantially. fluid-tight. 2. A nethod as clainmed in Caim1, wherein the I

housing is separately fornmed with respect to each or - 5 the sleeve and the”
metal or netal alloy of the housing is o¥2high electrical conductivity. 3.

A nmet hod of effecting a_joint between the separate_optical fibres and/or
optical bundl esnFodyged brtRathel ReEsirgtordcEBrLiRICRN 8 NPREIRENEO
specified in an 10 over head electrii t%fnsgission system of .t he ki nd

descri bed, whiX$P$®% hbd, S ReRRLEY FIntdBht® Bach conductor to expose a

I th of tical -fib d/ tical.b | e; introduci h t back
ends o the over hed B EaET: 88 cobbined 17 REsend oBBBEFIE shES of o 15
tub f -netal |, al i gh ' LY tituti
cl'ongat e housi e TEIS a4 chdbatt s ALP R EHEEN WERRPPRUBLEY 1Y S48 ol TR
joint or jodntsheCOPELSSARA £RENheFH1 168 RBER10h118¢ LEDEnLOnbASiIREGYer OF
| ayers of heIicaTIy'mound are 20 elongate elenents of netal or netal

al l oy. of the oygrbeag gheelsbertoatusdRisctovetyect mechanical and

el ectrical joints between the conductors and the tube; wi thdraw ng the
optical fibres3and/ Arméthodadbtbepteecing ah¢odnerbetdeehechei sepapduet ors
through at | east one 25 slot or other aperture in the wall of the tube at a
- position interopdieak Hibrés andfomndpeitattbugdlas of two overhead

electric conductors each of the kind specified in an-

10 overhead electricltransmission system of the kind-
described, which method coﬁprises cutting back éach
conductor to expose a length of optical -fibre and/or
optical bundle: introduéing the cu£ back ends of the
overhead électric conductors into the opposite ends of a

15 tube of metal or metal alloy of high electric
conductivity consiituting an elongate housing fo:
accdmmodating the optical fibre and/or optical bundle
joint.or joints; compression jointing the ends of the
tube_to the layer or layers of helicélly wound baré

20 elongate elements of metal or metal alloy.of the
overhead electric conductors to effect mechanical and

. .electricai joints between the conductors and the tuﬁe:
withdrawing the optical fibres and/or opticai bundles of
the overhead elecﬁric conductors through at least one

25 slot or other aperture in the wall of the tube at a

position intermediate of its ends and effecting the

RO A0



20 .optical fibre joint or joints; re-intrdducing the jointed optical fibres
~-through the slot or other aperture inge the tube; and sealing the tube to
/’-render it substantially fluid-tight. 5 4. A nethod as clained in'.Caim
C AN\Wher ei n dptei dabefilsrs efb i byr sdoimtag perbhdrofhaingothar cuate
" ;@ra sverse cross-section over the slot or other aperture. 5. A nethod of

ef f gcti ng ajoimimed bepwieenl t fibbovesrbiznodugh ethei slobnducodheras clainmed in
Cadm1l or 2, 10 wherein the sleeves to-be conmpression jointed to the
overhead elarertureocirtetthe, tebastandt 2eahingr theehubparesrendart ube which
extends.through, .and protrudes fromeach end of, the netal housing andy
whi-ch at atit cHfrstARtIRLIY | BHudfthi®hthe housing has at |east one 15 sl ot
or other_aperture through which the pptical f[bres and/ or. optical  bundles
of the cverhead AImetHod apneheined tanchaiy; JtihdY’BWﬁei'B- ER&bFBPEhESopt i cal
fibre joint_or.joints to be effect 6,... A pethod_as ¢lained in . any one
of the pfed%%ﬁﬂ%fﬂﬁycfgfﬂg%n %r%?ﬁgﬁnp%?%ﬁgggga ﬁ?%ﬁﬁ gFaHEYSFSSr net al
alloy is as £ d ‘hpusin | Jjch a transverse

i%ﬁ%& S%%%%P%&g' ?wf ﬁéaélcg»gtﬁi- &ﬁ‘ggn%%e}?fcuf‘ C

Cross-sect 0 provide aero ¢ and corona protection

for the joigf. 7a metﬁaé@téf’deﬁfeééiﬁ&t&“%Eni:%@iw@@h"‘@?&' bUerAgRar ate 25

optical fibres and/or optical bundleS of "two overhead el ectric conductors
each of the kiréb€prsidoduc@brs as claimed in Claim 1 or 2,

10 wherein the sleéyes to be compression jointed to the
overhead electric conductors;'cOnstitute'integral'end
parts of a tube which extends throﬁgh,zaha protrudes
from each end of;:ﬁhe metal housing and which at at
least one position within the hpusihg héé at least one

15 slot or other aperture through which“the'opticai fibres
and/or optical bundles of the overhead electric

- conductors can be withdrawn to enabié”the optical fibre
joint or joints to be effeeted.' |
6. A method as claimed in any one of the preceding

20 Claims, wherein an elongate shroud'of mgtal or metal:
alloy is assembled around the metallhousing éﬁd'iS”of
such a trahsverse*cross-sectional'shape as ﬁo:pfoéide
both aerodynamic and corona protection for the joint.
7. A method of effecting a joint between'the'Separéte

25 optical fibres and/or optical bundles of two overhead

electric conductors each of the kind specified; or

A



. ) 3
21 between the separate optical fibres and/or ‘optical bundles of an
over head el ectric conductor of the-kind specified and of an electrically
i nsul at ed cabl'e extending to a'sub-station or other lacation, in an 5 -

overhead el ectric transm ssion system of sfe kind described, which met hod
conprises introducing at |east a part of each or the overhead el ectric

conductor int Op@efednll Bhe SPLEREat B8 8¢ Bba WV ElnPesSERETEE bptracual | of a
housi ng of metal or netal alloy for accommpdating the 10 optical fibre

and/ or opticalpbnwdiés oI &k OverRedd S¢l8PPLiEngondateoyeosf thet Rinar net al
al l oy-of high electrical conductivity over each or the tubul ar spigot and
over ar adj acespeqhfiedfanficofvenhehedetically tnsdlated; cabipressi on -
jointing the sleeve to the 15 tubul ar \spigot and to the |ayer or |ayers of.
helical | y wouneixbendieyongasesebesbationf oneothenr logationl| dp 8h t he
overhead el ectric conductor to effect a nmechanical and electrical joint

bet ween t heS copveEherd spliecheiaotsangniesionngysner efchherkind conductor
or a part, 20 thereof grotruding into the and_effecting_the joint

or joints betvdeFCEieedepnic Bﬁ?heél°?PBF§§§%28P5F°SBF%63|aﬁgﬁaﬁé§ 8f the
two overhead electric s_conductor or hbetween thg separage ticaL fgbres
and/or.optlca!p%ﬁﬁd?gseﬁ?htﬂﬁ H08r ARGERER cf}PE EbﬁdEEfép gﬁﬁ 28 8f.the |
C et e oA FoePERGE LAPLoEAE, UEER bF EBEERE LOLA mahgesiro: and
housing of metal or metal alloy for accommodating the
10 optical fibre and/or-bptical bundle joint or joints;
applying a sleeve of metal or me;allalloy of high
" electrical conductivity over éach or the tubulaf spigot
-and over an adjacent part of the overhead electric
conductor; compression jbinting the sleeve to the |
15 tubular spigot and to ﬁhe layer or layers of helically
wound bare elongate elemen;s.of metal or metal alloy of
the overhead electric conductor to effect a mechanical
and eleétrical joint between the conductor and the
housing; cutting back each §r'§he conductor or a part
20 thereof protruding into the hogsing and effgcting'the
joint or jéints between therSéparate optical fibres
and/or optical bundles of the two'overhéad electric s
conductor or between the s;parate optical fibres and/or
optical bundles of the overhead electric conductor and
25 of the electrically insulated.cable that has been

introduced into the housing; and sealing the housing to

render it substantially fluid-tight.

—_—
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22 8. A nethod as clained in daim?7, wherein an el ongate shroud of netal
\ netal alloy is assenbled around the netal housing and is of such a
Mjansver se cross-sectional shapgas to provide both aerodynamc 5 . and
orona protection for the joint. 9. A nmethod as claimed in Caim8,

wher ei n eagh or A hRetRidlas|Aaadd imt@giah W tvhexresecaied to an end wal |
of the elongate shroud.. 10, A nethod as$ clained in any.one of Clains 7 to
9, 10 mh@lﬂﬂga&&nfﬂmoﬁ&mﬁlmﬂ ior ooy ksl oy | 03 rdeseninl éde associ at ed
tubul ar spigot before -one of the overhead electric conductors or the _
over head elagoundc tdondesiadr Haudimg e elds (I ciigh thetTansiversepi got Qg o
the housing. 15 11.  A-nethod as clainmed in Caim10, wherein each or the
sl eeve is @(ﬂm%‘?f{ﬁht%’tﬁﬂﬁ %%é%s%%‘f’éi%&?%lﬁ%ﬁmwwc before the
housing is taken to site. A methqod as clainmed in any one of the

preceding @RS r@r%?er’iﬁ%ﬁ%‘?'hyfé?r e AR vf helicaliy wound 20  bare

nmet al el ongat e enent s, of ch or.the qverhead el ectric canductor is or
are cut ba PAe daﬁserfatarf‘nbﬁd e$ c %reltrhe Thoted | engt h of

central cory q__%clh e etJ1ee %ﬂ:% t{ﬂ cozco%giaﬁ] 4 ég égté!%iuced

t hr ough oné& oeT rrfehe 5I1%&ves o eeve in e housing and, after

each or th%,ag_lleed@_eéﬁhs é’ﬁ:ﬁﬂ;%ﬁs&i@n jointed to the overhead

10. A methbd as clalmed in any one of Clalms 7 to 9,
10 whereln_each or the sleeve is compre531on-101nted to
the associaﬁeditubuiar'spigot before one of the - |
overhead electric conductors or the overhead electric
eonductor'is introdueed through the tubular spigot
intb'the houeinéf | | |
15 1l. _A method as claimed in Claim iO, wherein each or
the sleeve is cempression-jointed.to the associated
tubular spigot before the housiﬁg is taken to site.
12. A methed ae.claimed.ih any.one of the pfeceding
Claims, wherein the layer or layers of helicaily-wound
20 bare metal elongate elements of each or the overhead
electrie.conductor is or ere cu£ back to expose a
length of the central core, the ekposed length of .
central core of eeeh or the overhead electric
conductor is introduced through one'of the sleeﬁee or
25 the sleeve into the housing and, after each'or the |

sleeve has been compression jointed to the overhead

* [ L M ‘s kS *'I



23 electric conductor, each or the exposed |length of central core
protruding into the housing is cut back to enable the optical fibre and/o
optical bundlée joint or joints to be mades 5 13. A nethod as clained in>®
any one.of the preceding Cains, wherein the or each joint between the
separ at e’ opt i celledidire carmdlictonptéeac dnintiesexpodde 1amgittvestiead el ectric
conductors, or between the separate optical fibres and/or optical bundles
of the over heateritralel @ ipreaunuilinoringel die theusiay o s i euefback ed by
fusion. 14. A nmethod as clainmed in any one of° ains 1 to 12, wherein the
or each joint Wetehatle Hhegririgal dibraand MeortHaak Wndkal bundl es of
the two overhead .15 electric conductors, or between the separate optical
fibres and/ or BPtVcAT bR @ Bhd"HRY head el ectric conductor and of the

ble, i di i th ect_to th t al ing. 15,. A net hod as
Craimed T A ahed ik e i A @AT G TR PR el
fib d/ t . , t the joint,is d into th
nousi ng 1o pr oy SHERSANES &7 GEH cho s Bt P ATl e

16. In an over&ﬁ?ﬁ.ﬁl efi?ﬁxiés tg@ﬁ{gﬁ%&@ﬂ% ]pés té]ieat}q%lc}rﬂfzscri bed, a

joint between t'he separate optica res ‘and/ or optic es of two
over head e|eC*d0é%head electric conductors, or between the separate

opticél fibres and/or optical bundles of the overhead
10 electric conductor and of the‘cagle; is effected by
fusion. _.
14. A method as claimed in any -one of.CIaims l to 12,
wherein the or each joint between the separate optical
fibres and/or optical bundles of the two overhead
15 electric conducﬁérs, or between the separate optical
'fibres and/or optical bundles of the:overhe;d electric
conductor and of the cable, is secured in and with
respect to the metal housing. |
.15. A method as claimed in Claim 13 or 14, wherein an
20 excess length of each optical fibre and/or optical
bundle to be connected at thg joint is drawn iﬁ;o the
housing.to provide a spare }ength'of optical fibre
and/or optical bundle. |
16. In.an ovefheéd eiectric transmission system of the
kind described, a join: bet&gen the separate‘optical

fibres and/or optical bundles of two overhead electric

L



- 24 conductors of t he kind specified, or bet ween t he separate optical fibres
r optical bundles of an overhead el ectric conductor of the kind
'speciffied and of an electrically insulated cable extending to a 5 -

S| ation or other |ocation, whereid®the joint or joints between the
optifal fibres and/or optical bundles of. the overhead el ectric conductors,
or~of the eoerdwescdnd axf rihe duimilaracifiedheor | ketweenl t8ei nsul at ed cabl e,
is or are enclosed within a substantially flujd-tight eIongate housi ng of
metal or nEeRarAtePRfhAHy SHPT YT (ﬁ%‘i/(ﬁ?\fﬂ“ﬁﬂjea*&‘l*}‘ﬂe%n‘é ARits ends, a

sl eeve of t al tal all f high I d h

whi E o | %Srsqarﬁa%:ageld%tﬁé r?qwi%-veqe eéaeré?%eqré’é‘ Soht3pa 0890 e
over head el ectrjc conduct or ' i ch conp ssi on 10|nted to
‘the |ayer (ﬂnlea?fé’r%r iy % nac%%]x% %’ftosﬁ A9 %S %I ements of netal"
or netal_ all o d h

and el ec5[ ri "‘3%/ sc.tbarlsa‘jl:‘} |%e?r)af%e§$$%££é§ %%u}él?:]%ﬁgn g%#dggse?ﬁgagm cal
electr!C Copl P edyeen AL sgtféaf'ﬂ g | Sn&) 8k negbicabebahd1éhe 20

el ongate hoUsSing i's Separa or ned mn respect to each or the sleeve

and the metgd e@&é&hé&é Oéll@éti-{k? EbRAget SropusE Nt enef obbghesgliect ri cal

conductivity. 1 In an overhead el ectric transm ssion system of the kind
descri bed, é‘lé@dﬂic Q%H&ﬁf‘téf‘eaﬁ&pﬂiét@l@@trf@ally insulated cable,

/S

. is or are enclosed w1th1n a substantlally fluid-tight
elongate housing of metal or metal alloy hav1ng

10 protruding from each or one of its ends a sleeve of
metal or metal alloy of high electrical-conductivity
through which.at leaSt alpart of one of'the overhead
‘electric conductors, or of the overhead electrlc
conductor, extends and which is compre351on JOlnted to
the layer or layers of hellcally wound bare elongate

15 elements of metal or metal alloy of said overhead
electric conductor to provide a mechanlcal and
electrical connection'between the metal-housiné and said
overhead electric conductor. |
17. A jOlnt as clalmed in Claim 16, whereln the -

20 elongate'housing'is'separately formed with respect to
each or the sleeve and the metal or metal'alloy of the
elongate housing is of high electrical conductivity.
18. In an overhead electrlc.transmisSion system of the

kind described, a joint between the separate optical

/

O
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25 fibres.and/or optical bundles of two overhead el ectric conductors of the
ki nd. speci fied, wherein the joint or joints between the optical fibres
and/ or optical bundles of the overhead el ectric conductors is or are
enclosed 5 within a substantially'fluidgagght el ongate housing constituted
by a tube of nmetal or nmetal alloy of high electrical conductivity, and the
ends of the tfidrase andyjorespitdrcaloibuml dso dihavwoa ererited & yerectafic
helically wound bare el ongate-el enents of netal or netal alloy of 10 the
over head el ectoandussedisc todfi hteo Kimgl ishegidtifeshi cdlermich dhectiqioi or
connegtions between the tube and the overhead electric conductors. 19.

A joi iF as cl diokedts petween the wrtical thidnepanyor Aptwicaleindins
position internediate of its 15 length, at |east one slot or other
aperture thro®dh SHe avanheashieleqtaicGanduahaRs dift i ARG t he

over head el ectr,i ¢ .conductors can he awn-_to faC|I|ta effectlng of
the optical® f i tg”]’bl%ts"asﬁa&trﬁaél t#@"ﬂg{ HI S | PR R SRS t ure bei ng

cl osed 20 by an over netal | at e. of arcuate tr NSMESe Cf 9SS- section
-secured to the °tnl.?nté1tto € f ‘% ? aHt G diet °Y °Aq} kht as

clained i1 O YRS ol v&a%a@ea%w o WBIAY iy 14 oul o

transverse Cross- section ol nt_ as imed 1n daim 20,
wherein the. compression jointed to the layer or layers of helically

wound bare elongate elements of metal or meﬁal'allby of
10 the overhead electric conductors to provide mechanical
énd electrical connections between the tube ana the
overhead electric conductors.. '
19. © A joint as claimed in Claim 18, wherein the
tube has, at at least one position intermediate of its
15 1length, at ieast one slot or other aperture through
which the optical fibrés and/of optical bundles of the
overhead electric conductors can be withdrawn to
facilitate effecting of the optical fibre joint or
joints, the or each slot or other aperture being closed
20 by an overlying\metal piate of arcuate transverse
cross-section secured to the tube to effect a £luid-
;ight seal.
K 20. A joiht as claimed inlCIaim 18 or 19, wherein
the tube is of éubstaﬁtially circular.transverse cross-
25 section. |

21. A joint as claimed in Claim 20, wherein the

—_—
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2t ube has an external diameter which is substantially constant throughout
@&\ | ength of the tube. 22. A joint between two overhead electric
gpdductors as clained in Claim16 or 17, wherein-the 5 sleeves conpression
ted to the overhead electric condd®tors constitute i ntegral end parts

Qf /a tube which extends through, .and protrudes fromeach-end_of, the netal
housingzmuf%?ﬁcﬁP%Ia%Ie?%%Engnglﬁﬂﬁg?Foﬁh%FPh?ﬁ ?HESHBB§Fﬁégﬁas at | east

| ot h h Jh I h i fib nd/ tical
bundl es of STSEVAT ERRThert EHE hanerny o PR, Elee héeiof‘”opi’ cal Jibre
housi ng. 232" A J'ai ni™ atoEr R BEh B8 e R L o Yahor o T an

el ongate sheomilOfofBt L Oiaimba! is! J:Qa(ixﬁuwoapdiv,-hﬁngkem%ﬁemt al

housi ng and 1s of such a 15 transverse cross-sectional shape as to provide

bot h aerpdysped fefNComPF 8951 0§6LhteA £8' thbeoi8kAbad2é1ectpian over head
el ectric transm ssion system of the kind described, a joint between the

separ at e opidrdhctdds eGonEll it @pintegrdunghespattvorosetlipadwhlientric 20
conductors of the kind specified, or between the separate optical fibres :
and/ or opt | extedds dtiesowdh anand ephetdudescfrom eancnduenhdr off the ki nd
specified and of an electrically insulated cable extending to a sub-station,
or other | ceetabrhouhineiand hehjchnatoat least one position within
| | the housipé_haé.ét least one slpt'or other aperture
through which the optical fibfes and/or 6ptical bundles
6f the overhead electric cohducto;# prpﬁrude, the.
10 optical fibre joint or joints:beihg poéitioned.between
said tube and the elongate metal housing.
23. A joint as ciaimed in any one of Claims 16j£o_22,
wherein an elongate shroud of metal or metal.alloy
surrounds the élongate_metal_housing.and is of such a
15 transverse'cfoss-sectisnal shape as to provide both
aerodynamic and corona protection fér the joint.
245 In an overhead electric t:ansmission system of ﬁhe
kind described, a joint between the sepéraié optical
fibres and/or optical buhdles of two ovefhead'electric.
20 conductors of the kind specifigd, or between the |
separate optical fibres_and/or optical bundles of an
overhead electric conductor of the kind specified and of

an electrically'inSulated cable extending to a

sub-station or other location, wherein the joint or .

I



27 joi.nts, between the optical fibres and/or optical bundles of the overhead
el ectric conductors, or of the overhead.el ectric conductor and the cable, -9,
is or are encl’'osed within a substantially fluid-tight elongate housing of 5\.
nmetal or netal alloy having protruding fromeach or one of its ends a
tubul ar spigot through which at | east a2@gart of one of the overhead
el ectric conductors,: or of the overhead el ectric conductor, extends and
“wherein the né?bptﬁoH§FW§ePsthécﬁ&ﬁ#éaﬂlﬁlgﬁﬁseP§é{PFcapF}°éénH@é@é&sto
-sai d over head Electrlc cond C%ﬁ ¥ a sl eeve of net I alloy of
FSH r

or
hi gh el ectri cQF EBRJIB¥EFOER S CORPPESSrSn FSl %e&hﬁoPWeF

bul | he .ad £ the | | i helicall
wound bar o- of SAGATE ReHBBRACEPEnardl CBe REPR-atPogroP-Sabhcaveriead

el ect ¢ condygifln 2pubekghiladye ﬁm@dta gl 31824 SHBLSH AR e

el ongat e. otd~of | oy “surroun Che el ongate netal
housing ang 'ﬁeeglsg?hm@tEEaQ§!8§sﬁagiﬂ Sp%%%&hﬁ&ﬁh %Q@H@eﬂ%htarpbﬂ@ de

bot h aerodynanmi ¢ and corona protéction for the jol Ajoint as

claimed in O gemigs, eﬂh@rﬁlEuBﬁQEroﬁpEBBtSEﬁﬁbaghswhﬂbﬁgh%|l@h%ﬂ @r secured
to an end wall of the 20 el ongate shroud. 27. Ajoint as clainmed in Claim

23, 25 or 26, p&h&refnohbeofhtﬁudow&rﬁbaaubib&ﬁkt&|bbnﬁﬁbtﬁ@@lcak gifape and
of substantlally circular cross-section.
the overhead electric conductor, extends and wherein the
metal housing is mechanically and.electrically connected
to said overhead electrlc conductor by a sleeve of metal
10 or metal alloy of high electrlcal conductivity which is
compression join;ed both to the tubular spigot and to
the adjacent:part cf_the layer or layers of helically
wound bare-elongate members of metal or metal alloy of
said overhead electric conductor.. |
25. A jcinﬁ as claimed in Claim 24, wﬁerein an elongate.
15 shroﬁc of metal or metal elloy surroundslthe elongate
metal housing and is.of such a transverse
crossésectional shape as.to provide both aerodynamic and
corona protection for the joint.
. 26. A~joint as claimed in 'Claim 25, Qherein each or the |
sleeve is integral with or secured to.an-end wall of the
20 elongate shroud.
27. A joint as.claimed ih Claim 23, 25 oc 26, wherein
the shroud'ie.of substantially cylindricel shape and of

substantially circular cross-section.

* [4 L M S *



of each end wall of the shroud is enclosed within a separately forned
having a transverse cross-sectiQg of partially 5. spherical shape, the
serving as a corona ring. 29. Ajoint as clained in any one of C ains
23, 25 or 2p8. mhkr?oﬁnthaseaﬂaﬂmEHSLnfc1hémsnﬂoudherelsepaeateIy f or med
wWth respect to the circunferential wail *of 'the shroud and the

ci rcunf er enextérnal| cizcunfededtinl| edgeheifseach ehé wadduedfi the two
separately fornmed parts. 30. A joint as clained_ in Caim?29, wherein the
ci rcunf er enshuEPudals oenchesef withis 3ecgPPATAselle forme@ariadto form
substantially fluid-tight echanber. 15 31., A.jaint as clained in Cla|n129
wher ei n théh%Y+E%n?erE%?P§VeﬁéPlCBPSFﬁéegﬁFSBd°ﬁsPﬁF59P&é§ With one or nore
t han one_hol e for _drai gﬁ of . rain wat int as_clainmed in any

onehof C?alﬁghiﬁl?ﬁ 3328 Rer SRR ﬁﬁngx§8§gan9eﬁ§tﬁ SPrPHQ Eéﬁﬁral c?rehof
each or %ﬁ #eégfﬁgngge§%5iﬁe of gugggfng_ §§u8§§10|n?§9 28Ng 0" the

sl eeves or hou as“Claimed in any

one of | ai g5, L6hLPoFR cHBCERANGENYaSBECELY Pi—BuhhSrEEE@g bausiga | s

filled mnth a petro?eun} ased water-inperneable jelly-| terial
34. A jOingofted! #itRArbBpacy 08CcAk EidbiRfleehRidl wall of the

: ? . Ajoint as clained in Caim27, wherein the external | ci rcunferent,i al
g

shfoud and the.circumferential wall is divided .

10 1lengthwise of the'shﬁoud into‘twb separately fdrmed"
parts.

30. .A.joint as claimed in Claim 29, wherein the -
circumferential wall of the shroud is sealed to the end
‘walls to form a substantially fluid-tight chamber.

15 31. A joint as claimed in'Claim 29, wherein the
circumferential wall of the shroud is provided with one
or more than one hole for drainage of rain water.

32. A joint as claimed in any one of Claims 16 to 31,
wherein an exposed length of the éentral cﬁre of each or

20 the overhead electric conductor protrudes through one of
the sleeves or the sleeve into the metal hqusing;_

}3. A joint as claimed in any one of Claims 16 to 32,
wherein any space within tﬁe metal housing is.fiiled
with a petroleum-based water-impermeable jelly-like

25 material..

34. A joint as claimed in any one of Claims 16 to 32,

-/



29 wherein any space within the netal housing is filled with a plastics
foam'or a cold setting resin. 35. -Ajoint as clained in any one of d ai
16-to 23, wherein the netal housing and gach or the sleeve are 5 made of
~alum niumor an alum nium based alloy. 36. A joint as clainmed in Caim23;
wherein the nRhalrIQUUMY AULLAGH R i ShEVE woEsimg el T £a] 1&g ni um or
an al um ni um based alloy and the shroud is made of stainless steel. 37. A
joint as clai REGH B Phas¥icd tddmide 2441 Hetdihighessin. t he netal
~housing is made of steel or other netal or nmetal alloy of relatively |ow
el ectri.cal corgBict invijoirmncasitcl=xiagdd aire iy aghefofilCinsiM®drto 23,

~al umi Mum based alloy or other electrically conductive netal or netal alloy
ext ends bet weevhearein sthoommestdlechausinge anil ewdd sonfthdies béevaidrp®et ween t he
metal housing and the circunferential wall of the shroud. 15 38. A joint
as cl ai ned 3 n n@des PBALlukiaiam ahanralypiniungarsed aklovast one kink
between its ends. 39. A joint between an overhead el ectrjc conductor and an
‘el ectrically i¥Bul & elPidib| 3 Sh@Rrhgt FRUURE: Ahereg Gradretdtation
as clained in_any one of 20 Claing 24 to 26, whérein the ans, for
effecting an é?‘?éé‘r‘f%aﬁ?‘%o‘?ﬁf’e‘bt‘?’bg%% $REW AR AP 8 (F B t or

conprises a fIoarngaen LT 'rnajl.un\{!}gahseoé a c%; eadné Otﬁehesﬁi'gt?é(eis made of

¥

stainless steel.
37. A joint as claimed in any one of Claims 24 to 26, 
10 wherein the metal housing is made of steel Qf other .
metal or metal alloy of felatively low electrical
conductivity and at léast one stfap of aluminium or
aluminiﬁm—based alldy or dﬁher eleétrically conductive
metal or metal alloy extends between and is connected
'to-tye end walls of the shroud between the metal
housing and the circumferential wall of the shroud.
15 38. A joint as claimed in Claim 37, wherein the or
.each strap has at least one kink between its ends.
39. A joint between an overhead electric conductor
and an electrically insulated cable e#tending to a
sub~station or other locétion as.claimed in any one of
20 Claims 24 to 26, wherein thé_means fqr effecting an
electrical connection to the overhead electric
conductor comprises a flange integral with or.securéd

to the sleeve.

| ) G R



3@ A joint as clal med in Cla|m39 wherein the electrically |nsulated
C extending froma sub-station or other |ocation effects a

subtantlallyflwdtlght seal with the wall of the netal housing. 5 41. .A

joint as clainmed in Caim39 or 40, rein the end of the netal housing
remte fromthe overhead el ectric condlctor. carrices a clevis or tongue for

mechani cal | ), co i { N J ﬂg¥% I nsul at or
string susp‘yende f orﬁ{% ét%\;e\celig%%d %%ﬁ%r}i 8_?9;1'[ as clal rre |n any one of
Aains 16 td ddor N8} A0 Bl cdOLS | Sk SdShPcemmdat es regenerators

~and/or ancilliary equi'pment associated with the optical conmmunication =

system 43.subbdt idieldieastideclddgr iomnsfiscti ©ne ybsramdidig 15 ki nd W
descri bed, a md-span joint between two overhead electric conductors of 'the
ki nd speci f £ ok Gapipghrt eedlly wiostershes ubsl Ao f athe mstdierreusiaiar € descri bed
with reference to and as shown in Figure 1-of the acconpanying .draw ngs. 20
44. In d@n oder hdadiwinetas cclaimedi i GriysILmMni4@heerrinidhe i bed, a

m d-span joint between two overhead electrlc conductors of the kind
specified stHRT DYk RORIART FRTREE y %@mh*éP%l?l‘b%‘f’Eﬁ%d described with

reference to, and as shown in Figure 2 of {he 25 acco y% nlg dr awi ngs.
1ectr1c conductor cdrries a evis or ton Ue

mechanlcally connectlng the metal housing to an
insulator or'inSuiator string suspended from a tower.
10 42. A.ﬁoipt as Ciaimed in any one of Claiﬁe 16 to 41,
'wherein'the metal housing also accommodetes
regenerators end/or.ancilliary equipment associated
with tﬁe optical coﬁmunicatioo system.
43. In an overhead.electric transmission system of the
15 kind descrlbed, a ﬁid-span ioint between two overhead
electrlc conductors of. the klnd spec1f1ed supported by
towers substantlally as hereinbefore descrlbed with
reference to and as.shoﬁn in Figure 1 of the
accompanylng draw1n§s.
20 44.. In an overhead electrlc transmission system of the
~ kind descrlbed a mld—span ]Olnt between two overhead
electric conductors of the kind specified supported'by
towers'substantially as hereinbefore described with
| reference to and as ehown in Figure 2 of the

25 accompanying érewings;

* € L -m{!sneli



31. 45, In an overhead electric transm ssion systemof the kind describe
a md-span joint between two overhead el ectric conductors of the kind
speci fied supported by towers substantially as herei nbefore described wt
reference to and as shown in Figure 3 of the acconpanying drawi ngs. 46. In
an overhead el ectric transm ssion systemof the kind described, a ded end
of - an overhead el ectric conductor of t ki nd specified substantially as

RIS il RO EE G g KR

two querhead Qlifd ddsSULE! U Splli-diitn M dtheRRELIL deh Ao MeLdigad

el ectdc transm ssi.on system o ed substantiall.y as

-hereinbefore desgddded dbdduded £ e RS 1 T Spde Dfi dd) SRS SOFRED VbR T

drawi ngs. 48. A nethod of effecting a md-span’joint between two overhead
el ectric condugdwds Bubdttand 1kl Bpesd Mereinb@fory aldeash weEohitE

transm ssion systemof the kind described.substantially as herei nbefore
descri bed w t refdmsrereecd ardd gis eshibvad i eFipooepinyt nchelr awi ngs. 49. A
rethod of effecting a m d-span joint between two overhead el ectric
conduct ors of adwompanyispeclfavichgs. an over head el ectric transm ssion
.system of the kind described substantially as hereinbefore described with
rref erence to PGur €3 &t QvRChRabpestTis dezanspission system of the

kind described, a ded end of an ovefheaﬁ electric

conductor of the kind specified substantially as
hereinbefore described with reference to and as shown in
"Figure 4 of the accompanying drawings.

47. A method of effecting a mid;épan joint between two
overhead electric conductofs of the kind specified in an
overhead electric transmission system of the kind
described substantially as hereinbefore described with
reference to Figure 1 of the accompanying drawings.

48. A method of effecting a mid-span joint between two
overhead electric conductors of the kind specified in an
overhead electric transmission system of the kind
described substantially as hereinbefo:e described with '
reference to Figure 2 'of the accompanying drawings.

49. A method of effecting a mid-span joint between two
overhead electric conductoré of the kind specified in an
overhead electric transmission system of the kind

described substantially as hereinbefore described with

reference to Figure 3 of the accompanying drawings;

RO O



2\ 50. A nethod of effecting a joint between an -overhead electric -
canductor of the kind specified and an optical cable extending to a
Lg&b-statlon or other location in an overhead el ectric transm ssi-on.system
Of “t/he kind described substantially as hereinbefore descrlbed mnth

erence to Figure 4 of the acconpan®2ﬂg dramnngs

50. A method of effectlng a ]Olnt between an overhead
electric conductor of the klnd spec1f1ed and an optical ﬁ:?
cable extendlng to a sub-statlon\or other locatlon in an |
overhead electrlc transmlsslon system of the kind

described substantlally as herelnbefore described with

reference to Figure 4 of the accompanying_drawingsl_

iR 1)



