OVERHEAD ELECTRI C TRANSM SSI ON SYSTEMS 2115621 This invention rel ates %?E)
"ouer head, électric transm ssion systens of the kind in-which one or nore
‘than one.overhead el ectric conductor isifreely supported in long | engths
_bgtMeen towers, pylons, masts or other upstanding supports nutually spaced
-alohg the system all. such supports, for conveni ence, being inclugfglgsﬁggi

‘generic term "tower". TheVERMEAD | ELECERIGITRANSMESSIQN FEFTRMB wi t

el ectric transm ssion systens of this kind in which the overhead electric
‘condlictor, or at |east one-of the overhead el ectric conductors, includes at
| east one optical guide.for use in the communi cations fiﬁld adapted for

“transnission of |ighThisdinvepticnsrelates 0 overieyd Ehtially rigid
.central core having an el ongate, conpart pent. w thin and_.extend] oughout
‘the length of thE B‘Pé;“g?_nl %%?%ﬂe"ée ?a]fﬁ%phc%%}l‘ bé'gglaénpd/g“(ﬁ‘t%t Igeast
~one optical bungdle I el d_ji e o

..sur r_ogndi ng theggaﬂt gg? Sﬁ?gfw%? ?jéggﬁpgﬁeé%‘g%{ %ﬁ%ai R/ %%%ﬂbezfr e
.:el ongat e el enen ' : 1 , ' 5 '

~ibundl e" is rrean?'ﬁa%?g‘j%a%?e%sptlns%ﬁeﬁ b%gel(? alb:‘g:lr'%f)I gﬁﬁr%ﬁ%ﬁdi ng
1at” | east one ophpgthnlifgCedpforts| NGLEILEy spacéd CABoRPNtlNpts¥sien,

" reinforcing fibre or other reirnforcing el ongate nenber. Such an overhead

‘el ectric conducadl sacHesappbetisanfor| coneeniencéde BeinyecincBpdad firvation
~of our British :
g ' the generic term "tower".

The inﬁention is particularly concerned with
overhead electric transmission systems of this kind in
which the overhead electric conductor, or at least one
of the overhead electric éoﬁductbrs, includes at least
one optical guide.for use.in the communications field
adapted for transmission of.light and comprises a
substantially circumferentially riéid'central core
having an elongate'compartment within and éxtehding
throughout the length of the core, at least one separéte

.optical fibre and/or at least one optical bundle loosely
housed in the elongate 9omp§rtmant énd. surrounding the
central.core, at least one layer of helically wound bare
eiongate elements of metal or metal alloy. By_the
expression "gptigal bundle” is meant 5 group of optical
fibres or a group.of £ibres inclﬁdin§ at least onel
optical fiﬁre and including at leaét one non-optical
reinforcihg fibre or other reinforcing elongate member .
Such an overhead electric conductor is described and
claimed in the Complete'Specification of our British

Patent No. 1598438.



esaid kind in which the overhead el ectric conductor, or at Least one of
ver head el ectric conductors2 has, |oosely housed in an elongate -
conpartment in a 5 central core, at |east .one separate optical fibre and/QLJ
- optical bundle for the transm ssion of light, will hereinafter, -for
conveni ence, be referred to as "an overhead electric transm ssion system of
t he ki nd dascovérhiéadl@lectricl transmisrdiconl systemi oft thesni ssi on system
" of the kind described, it is usually necessary at each of some of the .
t overafartesaid Helsgsinnwhibchf thet averliend (»lerenicheonducsar.fi bres and/ or
bundl es of two overhead el ectric conductors suspended fromthe tower or '
bet wesh a5 Least oprecaf ther ovezheadt alannric For@ueterfead -el ectric
conduct or suspended fromthe tower and of a cable extending to a
sub- fadti Pesely Napusedainoan QIORSATYFARPITFReAL LR Ris kind are the
subj ect of our British_Patents -Nos. 2083647B and 2%0%3518. éo I n an
ot | CANFRAH LTt Nt 261 LBARE RRMY SaRAFaANR WEAFRL oFLBEEH2BFLPRead el ectric

n roi ni gal | r .0 t.h . thr lea n
g?egt%%t cal bngggfelggr- the%%a%%n;[zosglqen té’é“e {léht? ugzli.]lit east o ©

" Patent No. 1598438. 2 ‘An overhead el ectric transnission systemof the
10

hereinafter, for convenience, be referred to as "an
overhead electfic transmission system of the kind
described”. |

10 In.an overhead electric transmission system of the
kind described, it is usqally neqessary at_each-of some

“of the.towers'along the system to eﬁfecﬁ.a joint between

‘the optical fibres and/or bundles of two overhead

felectfi; conductors sﬁspéndgd from the tower or between

15 'thé optical fihfes and/or buﬁdles of an overhead
Felecﬁric conductdr suspénded from the tower and of a

cable extending to a sub-station or other location.
Optical guide joints of'this kind are the subject of our
British Patents Nos. 20836478 and 2101351B.

20 ~ In an optical guide joint'of.this'kind, the end of
the or eééh overhead eléctric conductor ié'mechanically
secured to the to&ef thfough at least one electric
insulator by means of a fitting generally and

hereinafter referred to as a "dead end fitting"”.



‘5iﬁéulator‘by means of a fitting generally and hereinafter referred to as

"dead: end- fitting". 31t is,an object of the present invention to
~provide an inproved dead end fitting for connection to an end of an
{o@gphead'electric conductor .having, . within a substantially '
ccircunferentially rigid central core, an 3 elongate conpartment "in which is
.1 oosely housed at |east one separate opticCal fibre and/or at |east one

-optical bundle. Acgqrgig t%g%%t' R¥eRheOBrebBati TRYEHESoHCRY BRdviab! i Ng
_conpri ses a sl eeve.of mall eabl | ¢ I 10 all

- its ends, for agoinpRoved) deddnenad Fittifgo¥erheafinatetbhi €ocaAdUABOBE A
.separately fornmed termnation of netal or netal alloy of high mechani cal
"strength whi clan oxerheadofeliectrdedepondunctbrgbaviagl ywithihaa formand is

: end of the 15 sleeve and which, at the other- of its ends,
Jin the form ofsubstasriallyn¢ivcumferansdrdiywrigidr csntgaddeose: hans| eeve

el ectrical connection to_an_electric iunger cabl e, _wherein
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"secured to an

. for effecting
. the t ubul arP e

10

: 15

e netal or neta

bundle.

According to the invention, the improved dead end
fitting comprises a sleev; of malleable.metal'or metal
alloy, open at each of its ends, for cqmpression.
joihting,to an overhead3g1;ctfic conductor; a separately
formed termination of metal or metal alloy of high
mechanical strength which, .at one of its endé, is of
generally tubular form ahdliq secured to'an_end.of thé_

sleeve and which, at the other of its ends, is in the

form of a clevis; and means integral with or secured to

the sleeve for effecting electrical connection to an

electric'jumper cable; wherein the tubular end of the

‘separately formed termination is in screw threaded

20

25

engagement with the end of the sleeve and the screw
threadedly engaged sleeve ﬁndltermihation are locked
together. -

In the preferred embodiment. one ena part of the
Sleeve is externallf écrew threﬁded and the tubular part
of the termination is internélly screw threaded, the

externally screw threaded end par£ of the sleeve and the

al I oy, open at each of

&

S
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to%gther. In the preferred enbodi nent, one end part of the sleeve is :
ext'éynal |y screw threaded and the tubular part 25 of the termnation is - ~
i 't€rnal |y screw threaded, the extefnally screw threaded end part of the _

sl eeve and the 4 internally screw threaded tubul ar part of the ,
term nation each being tapered over at least a part of its |length so that

the sleeve and termnation are |.ocked_together 1der high torque. 5
Pr ef er #BCPrRAddYs STPY oW%ﬁgﬂrtﬂbgﬂ'PF\?wq (&L#zl% t?l%"g-’c?%g\?'?ﬁr eaded -

engagenent. between the sleeve and ternination, The means for.effecting
eIectrPE&h gﬁ%ﬁ%ﬁ?ﬂﬁ?ﬁﬁ t?ﬁsﬁlﬁﬁvieFBtaﬁ ?ﬁ@ﬁrﬁgiﬁgﬁéskn%éﬁl§°prefereably
10 conpris a separately for L.gh i . Lse

per mandRer, e MRS $id sFEilaciB A il WG S kT |

in. thﬁi?ﬁj%qugé”m of the termnation to serve as the neans positively

| ocki ng e screw t hreaded engagenment between the sleeve and 15

terginatiOnpﬂdkéﬁﬁbliyfﬁéﬁﬁgl¥3b§£85§d'Eefﬂf? _ ﬂéi§gm@ression jointed to
an overhead el ectric “conductor, the conductor i's coated Wth a grease
cont ai RpRfitly itHY FH W denPéaded engagement between the sleeve
| and terminaéion. | |
The means for'effécting.electrical connection of
the sleeve to an electric jumper cable prefereably
10 comprises a sepafately formed lug which is welded or
~otherwise pgrmanently-secured to the sleeve, a part of
- the lug engaging in a noﬁch in,thé adjaéent end of the
terﬁination to éerve as the means positively 1odking thg
;-screw.threaéed“enéagemenﬁ.bgtween the sleeve and
15 . terﬁinaticn.
In use, preferably before th§=sleeve is compression
jointed to an overhead electric'cénauctbr,,the conductor
is coated with a grease containing siliqon'carbide or
.other parﬁicle filler to enhance the grip of the .
20 compressed sleeve on the conductor. The extent of the
compressive force will be such ﬁh#t‘tﬂe central core of

the overhead conductor is not so distorted that there ié

risk of damage to an optical fibre and/or optical



ot'her particle filler to enhance the grip of the 20 conpressed sl eeve on:_(q
* the condlctor. The extent of the .conpressive force will be such that the \
- central core of the overhead conductor is not so distorted that there is
. risk of damage to an optical fibre and/or &ptical 5 bundl e. Accordingly,
; cohpression jointing of the sleeve of the dead end f[tting to an overhead
- conductbr is &unddeed desordibolvhy compresairnh JjoAphing afcsher sieewe
- conpressive force to the sleeve, e.g. an adjustabl.e coggresSion tool or

. explosi ve comsfeddieydead,end, fis41ng $PoRBc OVEEheBAFRRABFEOF NSt hr eads of
th I _ d t he tubul f the terminati d,wi th
e Sl epe o ki R by e WEUR SHERRR8E SSRLELAL"
overhead el eclibrediyll 1Al B65LRE ShabUR, B4, IgaCLARELEAR YN Ch the
. overhead el ectri ¢ conductor, or at [east one o he overhead electric

- conductors, | oupEeRdic kholcor adplesivkOvBmpklbgEeh,at | east one
. electric insulator by neans of the Inproved dead end fitting as

her ei nbefore descri bed. The invention is further illustrated by a
description, by way of exanple, of the preferred dead end fitting for use
wi th an overhead elFext corrosiducproteation, wprefferabhlyubheathreads of

- circunferentially rigid

- ) the sleeve and of the tubular part of the termination are

coated with grease before they are secured together.

The invention alBO'inclﬁdes an overhead electric
transmission system of the kind described in which the
overhead electric-cénductor, or at least one of the
‘overhead electric conductors, is mechanically secured to a
tower thréugh at least one electric ihéulatbr by means:  of

the improved dead end fitting as hereinbefore described.

'The invention is furtﬁer illustrated by a |
description, by way of.example( of the preferred déad end
fitting for use with an.overhea&'electric conductor
having, within a substantially circumferentiaily figid
central core, an elohgate compartment in which is loosely
housed'at least cne sgparate 6ptical fibre and/or ﬁt least
one optical bundie. with rgfereﬁce'to the accompanying |
diagraﬁmatidldrawing which shows a side ﬁiew of the déad
end fitting, partly iﬁ section and partly in eievation.

Referring to the dfawing, the preferred dead end fitting
comprises a sleeve 1 of aiuminium alloy, open at each of its

ends, and, separately formed with respect to and'permanently



‘cengiql core, an elongate conpartnment in which is |oosely housed at | east

ong¢ /sejparate optical fibre and/or at |east one optical bundle, with - .
rekBr€nce to the acconpanyi ng di agr egmatic draw ng which shows a side view
of the dead end fitting, partly in section .and partly in elevation. \;2 :

Referring to the drawing, the preferred dead end fitting conprises ‘a sleeve
| of aluminiumalloy, open at each of its ends, and, separately fornmed with
r especseddraddtpethanaliseve, =cmmmihdtiome2sbfcsteed.t cAt e and® of
steel. At one end 3 of the termination 2, the termnation is of general |y
t ubul a3 &8rthentezminaticmhe, ahe tefminationniaavfogeneriadliyn t he f or m of
-aclevis, one linb of which is seen in the drawing. The sleeve 1 and the
t ubul sbubnlag formhendsat rthe othenrend i sefcthehtexmdnasdgnydterks the
t hr eads having been greased before the sleeve and term nation are screwed
t oget him . thimefoxmepfapl pleviay ne kit «of yhichois: seen da/dhe and t he
internally screw threaded tubul ar end part of the termnation 2 are each

t aper cdFd¥éngar Thes@lgeys 1 Ang (theg “lgﬁ endt 3t € $h€eve and
for medopERLRaELon 2 A2g) I8 am Viteatel eReduemAgte: Som miReadnoct | on’
0 a HAPEe PReR,gxBafec Bandre e FESFer AR, taRRsedion pnsbd (Ve y
the screwed together. The externally screw threaded end part of

the sleeve 1 and the internally screw thféadgd tubular.gnd

part 3 of the termination 2 are each tapered over at

least ; part of its length so that the sleeve and termination

are locked ;oge;her under high torqﬁe on assembly. |

A Separateiy'fofﬁéd lug 7 of " aluminium alloy, for

effecting electrical connection to a jumper cable, is welded
to the sleeve 1 and a part of the lug'engaées in'a notch 8 in
the tubular end 3 of the terminatibn 2 to lock positively the
screw threéded.enéagemént between the sleeve ana the

termination.

When the dead end fitting is to be permanently secufed to
an overhead electric conﬁuctor. the donductcr C, with the
part that is to lie within the sleeve 1 coated with a grease .
containing silicon carbide, is passéd through the sleeve 1 -
so that it protrudes between the limbs of the clevis 4 and
the.sleeve ié compression jointed to the conductor under a
controlled compressive force, the end 9 of the sleeve remote

from the termination 2 being tapered so that the compressive



dead end fitting is to be permanently secured to an overhead el ectric
conductor, the conductor C, with the part that'is to lie within the sleeve |
“licgated with a grease containing silicon carbide, is passed through the
~sleeve.-1 so that it protrudes between the |iLnbs of the clevis 4 and the

- sleeve is conpression jointed to the conductor under a controlled
conpressive force, the end 9 of the sleeve renote fromthe term nation 2
beihg tapered so that the conpressive 7 force inparted to the sl eeve
decreases SnDebily iRpar€edceb She! 81@eds 886r8x5é#NbmyoLhly NEnSieeve,

t hereby substantially reducing risk of fracture of the conductor in service
at the positi agirebeien towarassthicesteanitpl ofhehdecalleevd, f théraly ‘
CLAI M5: 1. A dead end fitting for connection to an end of an overhead

el ectri c condsubstan&imddy wedhcing sibktafit £nachure rofinthe coondidyor iind

central core, an elongate conpartnpent in which is |oosely housed at |east
: service at the position where it enters the sleeve of the

.strew t hreaded engagerment between the sleeve and the termination. Wen the,,

dead end fitting.



one\separate optical fibre and/or at |east one optical bundle, which dead

eyghifitting conprises a sleeve of mall eabl e netal open at
of its ends, for conpression joPnting to an llllmm Mﬂﬂl’
onductor: a separately formed termnation. of neta OF alley of hig

mechafLA&MSst rengt h which, at one of its ends, is of generally t ubul ar form

- and q
| | hsffzcﬁéfmf t°d§”eac£€¢f§4m§a“§ eﬁé&%?%a&’%c%b Ao BRI 0 | he ?3
sl eeve t o
oL oC Sye ?_hge eqgti eccéé#‘%%%éwgs?hbon E.Q.higz g ect ricj unper cabl e;

ara orned termnation is in sCrew

thr eadeg gngagey gt ﬂé&hﬁ{&-&@éﬂi}ghgigkae‘é% It ooy gy hrcaded y

sn??gg | termnation are t oget her. A dead end
itti a " e
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| nt er ggbl §e§s&%\€4 Rppadash #1Wréxagayal! wtsleawt FrndsskidslL part of the

sl eeve an he internally screw threaded tubular part of the term nation
each BghAdel 2RNitth Qeid ddnd efFttingacpipirisles ta dlwwid of that the sleeve

and term nation are | ocked together under high torque. 3. A dead end
fitti gal2easiadl Hetdl ¥ anetdl oalZoy, open at each of its
ends, for ccmbression jointing to an overhead electric
cpnductor: a separately formed termination of metal or
metal alloy of high mechanical ;trength which, at qne.éf
its ends, is of generally tubular form and is secured to
-an end of the sleeve and which, at the other of its
-ends, is in the form of a clevis; and meanéhinﬁegral
with or secured to the sleeve for effecting eleétricai
connection to an electric jumper cable; wherein the
tubulaf end of the seéa:ately-formed'termination is in
screw threaded engagement with the end of the sleeve and
the screw threadedly engaged sleeve and termination are
locked together; |
2. A dead end fitting as claimed in Claim 1, wherein
one end part of the s1eeve is e:ternaliy screw threaded
and the tubular part of the termination is inﬁernally
screw threaded, the externaliy screw threaded end part
of the sleeve and the internally screw thrgaded tubular

part of the termination each being tapered over at least



A_engagenent bet ween the sl eeve and term nation. 4. A dead end fitting

“claimed in Caim3, wherein the neans for effectl ngllllmﬂuulumm mwect i on
oft the sleeve to an electric junper cable conprise med | ug

which is welded or otherwi se permanently s®cured to *thé steeVe,” a part of

the lug engaging in a notch in the adjacent end of the ternination to serve
“as the neana pasitt ioflhts dodnghh tée thatuthar sleevecagdyderminatiifnn t he

Mher ei'n means i s provided for positively Iocking the screw t hreaded (i;;

sl eév® and ternination. 5. A dead end fitting substantially as
her ei nbef or argedocked) tagerher nder RbGBNEORIUShown in the acconpanying
- drawi ng. 6. " An overhead electric transm ssiqn,system of, the kind

descri bed i B-whi ch? ifeas, andflering 28 ciadmedoin &t &% Zme of the
‘over head el ectri ¢ conductors, a |caII secured to,a to t hrough at-
| east one eMBEEFELD MAARS I RﬁpYégké P tﬁ% 4Eiye éﬂleFFHQ%;%hFclained in

any one Of theegr%isdugiégengagement between the sleeve and
termination. '
4. A dead end fitting as claimed in Claim 3, wherein
-the means for effecting electrical connection of the
sleeve to an electric jﬁmger'eable comprises a
separately formed lug which is welded or otherwise
permanently secured to the sleeve, a part of the lug
engaging in e notch in the'adjaéent end of the
termination to serve as the means positively locking'the
screw threaded engagement between the sleeve and
termlnation. |
5. A dead end fitting substantially as hereinbefore
described with reference to and as shown in the
accompanying drawing.
6. An overhead electric transmission system of the
kind descriﬁe& in which the eVerhead electric conductor,
or at ;eaet one of the-dverhead electric conductors, is
mechanically'secured to a tower through at least one
electric insulator by meens of the dead end fitting as

claimed in any one of the preceding Claims.




