; cde3el ﬂmﬁ“mmmwummm Y 2002 The present application relates to an
electric Wil and to a nmethod of connection. In particul ano®dyt2002
rel ates to amegésectrical connector for connecting high =requency

t el econmuni cations signals on to an electricity transm ssion or

dlstrlb tmork Such connectors may be required for use with mains 10
el ectri @ﬂm t|on and/ or transm ssi;on networks (generally referred
to herei etmorks). In particular, such connectors are useful in

order to saf@vwwconnect hi Ginfi GAHERSY SIS SF @ ciehgconmuni cati ons
network on to a power network for I5 powerline felecomunications

applications. Such powerline tel econmunications systens are described in
the applicant’s 16Q %@QEHE publ i shed,d nt.ernati ogal, patent-appl i cati ons,
nunbers PCT/ GB95/ 02 23 PCT/ GB95/ 00894, PCT/G895/00893 PCT/G895/02163 and
20 PCT/GB97/029§P“p?ﬁé°Feé6ﬁ|ﬁ% %ﬁ@ﬂﬂﬁ§bpésGP@%e%ﬁlQheséfTﬂ@etﬁ§P At

applications shqul dehgreefesred d ddrilalabbaRed @t he PreseRlctiRYent i on and
are incorporated herein by reference. 25 As it is nom1becon1ng nor e

desirable to cor&d TfEREERFALIG L2ATBINE IREFWORksS t B PTWE" 7&t Wor ks so t hat
t el ecommuni cat i @legitgnal 8y canabanigdinsnott adsat omng: 1drose powar. net works, it
becones inportant to find suitable nmethods for making such connections and
30 suitabl e apparatus for doing so. The power network 10 May 2002 2
environment i s &ugér tbonkatdys host idee requii rednemt for wiglhegarmsni cati ons
signals ang, for I a a nts
typlcallymghvolve #ﬁggggi éig%ﬁ(%gﬁﬁﬁﬁ %gg/ge use&hh%%gﬁghggg&ggkgetmorks 5
is therefore usdaﬁhyrhlghlyefﬁxﬁﬁQﬂugjhamdlst¢$(ﬂq%ﬁ4xﬂﬂiN@Kkéd) t Aese

consi derations ?EQ%EQuPQrtagﬁ%h'éHA%e%%%QH”Lrawﬁgbfkﬁ‘yﬂﬂoQb@Q hgw to connect
to the power 10 Particul ar probiens arse when attenpting to

connect teIeconﬁﬁﬁ?é&t?%ﬁ%e%?dhﬁﬁk1¥6q&eﬁ6ﬁe§lgﬂﬁ%QNQ€Q§taor near a

dlstr;butlon tr&@&%@bﬂﬁun£&&ﬁﬁody1ﬁﬁf&o@@?@ﬁ i&ﬂaMyHWeﬁNhe&wdt&}fbbUtiOn

t ransf or oi nt ica nunber .0 el ectric 15

dlstrlbutlon fe?&gFrgg ?e%e%%&?WWHQéQSSﬁRBEt%E?i% %ﬁﬁ?g Ilﬁﬁggand bus- bar

sections to a tpamstodinertskboomidamyicandbos $ysﬁ&m%/aMendeBgrlbbdeyer, gi ven

t hat such distr t for ner I ground and
by é?ﬁ}iéﬂﬁ DIIE! r?RglOLH% %I Ca n%e(:%tgégﬁi—‘

(b) therefore acces ese ¢ € Sone o e nore
conveni ent p0|npgtantvﬁ@ﬁ#ﬂqaikﬁﬂﬁes@umher@oﬁﬁﬁ/qﬁﬁiﬁQQQZer

t el econmuni cat i @R%/BHE PLGESo4 THRTEBSENb 0 §Y ETd 10 HAIsTE 2t @ 3PRAYI de a net hod

of 25 connectln% a tel econmuni cati ons network on to_a power
20 CT/GB97/02937. The teaching and disclosures of these

five patent applications should be referred to in
relation to the present invention and are incorporated

herein by reference.

25 As it is now becoming more desirable toc connect
telecommunications networks to power networks so that
telecommunication signals can be transmitted along
those power networks, it becomes important to find
suitable methods for making such connections and

30 suitable apparatus for doing so. The power network



network at or near such a bus-bar section, and also ains to provide
apparatus suitable for making a connection. 30 Accordingly, iy ? &
aspect, the present invention 3 10 May 2002 provides a netho coupling
a tel ecommuni cations signal to a plurality of power cables, each cable
bei ng connected in a line with the other cables to a bus-bar, t he nmet hod

i ncluding the steps of selecting one of the cables |ocated substantially in
the centre of the line and coupling the 2el ecomruni cations 5 signal to the
bus-bar at the connection of the selected cable to the bus-bar or nearer to
the connection ofinvilhenmeritediced pabilicuiarithéobttlhanviihanment f£ioy of the
connections of tﬂ@e@hﬁ%ni‘?ﬁ%@ﬁs télghﬁ@s beHﬁr BaE - wé&h@g‘énéréﬂ CQE{E“”“ cations

signal is to be connecied 1o a plurality of power cables,” one aimis
usual |y to ensur'® &PEotf odEReas @nst ‘F‘Hﬁ?ﬁ"téntifﬂlqaélléfcb%‘iﬂﬁieéatl ons si gnal
power anong the meweguLmEms vhByh il bg dsee physidalporennesdvcersi n t he

vicinity of cone h tral bl n S sed above, this
hel ps to ensure Jt%t%‘ %%’e%l u§ fﬁ h?"?hi% ‘teggl“ o8 n% le%?lrl buted in as
equal away as possitpbledis tPPé¢ @@bll?eriﬂ@ﬂﬁeﬁ@@dms b§| Gakes drdve a carrier
frequency of at 4Rasht Iy deVbimhi®idgSha0lte PhASEARBl tR&tdANRyl S possible,
typically the povver chI es in question will be polyphase power cables (e.g.
containing 2, 3,° }"8F*more 20 phases) and there will therefore be a
plurality of bus-bars with one bus-bar for each phase, plus probably a

neut ral buspdar.padheanl e IS0 ERPSL LY SRRt 930 Bo CalllRee 10 My 2002

4 wll each be conn a respective ar o he appropri ate phase,
As an exanpl e, ifelésERWHISRELPRS £igRALR YhasRO¥bINetrark @t ogd yel | ow and
bl ue phases), thaart hedesumiblitben thaperdinee bblSmbafnStflée[ﬁbwe)ke' | ow and 5

bl ue phases) anqlegggpkyel gllgp&selb%mr?ctqag%pl :rﬁvg Iplto ﬁhconnect ed to the

yel | ow phase bus ase eac e bl ue phase
bus-bax etc. In té@éhahlbas?‘enumw od| pebippgakcatedirdceilgnal will preferably

be coupl ed1to eaﬁateibﬁmnb@ée@@g Tabled m%el@nyéfddmlntgxt@& +he sGoanecti ons of
t he respective H_d_ages of .the sel ected cable. el ecommuni cat 1 ons signal

may be coupl ed t'd"d§ R PUSKPEE TSRS (He @ a’%’éﬁ"‘f FBephE&EI BoRduct or s as
desired in eg bandrcedpdialaznceihdingl arnteevenpadiamnednot such

unbal anced- Unba|ﬁ@€?§blﬂflo%5t9m&ﬂgﬁdﬁdﬁ%ga?f@dlﬁ%%? (d)f dbpgee are an odd

nunber o cables arranged in, for exanple I ne sel'ected cabl e
will preferabl y%@u{‘ﬂeart?eﬁf’k cthenafere pqqeastple. HHEREVeAN i f there are 20 an
even nunbeROof aaplhesliy bteheol’n&nff themdrike copvaciend pabhies ey be one of the

two centre cablgg, Eg{j%ﬂg Egg aﬁ ggﬁg% mééw%?ﬁ q_,upl ing may be nmade at a

poi nt e.g. substanti Two centre’ cabl es _in the
line. If the ar rt&ﬁaé%mnilcéltb‘?ﬂfbrpumﬁﬁﬁﬁ ‘n a 25 line then the decision of
where to make the physical

The present invention aims to provide a method of

25 connecting a telecommunications network on to a power
network at or near such a bus-bar section, and also
aims to provide apparatus suitable for making a
connection.

30 Accordingly, in a first aspect, the present inventaion



coupling will be based on which location is likely to provide the nost even
t el ecommuni cati ons signal power distribution to the power cables - which is
of course the sane consideration as applies when the power cables 30 are in
a line. 10 May 2002 5 As nmenti oned abov3e, each electricity ggﬁrhﬁégl on
feeder cable (and i ndeed each phase of edach cable) may be con 2 t he
respective bus-bars by separate fuse |inks. Such fuse |inks or fuse

hol ders, ar epBovidesen ahethodeofacoupding adslecomneyrioations sigoah to 8ydueality rofor der
that the fuses can be replaced when necessary. However the ruse links are
usual | y or apowpprables, ekhi cpblabdirppconrestanin allineodithi thatatherscabdes bat

desi gn m ght necessitate further approval. 10 Accordingly, in a second
aspect, the pusebarnttheniethbd dicipding de ﬁe%slsﬁ sBlettgg oherofuhe dablex lpourd
networ k, the holder including means for holding a fuse el enent, neans for

connecting tEghdtMifmiB RIBRE ceRtrt hér RRMEhe Imnd ebudling (R del@BampmiriEatiogp! i ng
a tel ecomuni cations’signal to the power networKk. By incorporating neans

for couplgng o i i t rK . il ot t he
fuse nol dbr - SBoaC IERRENELARR BZemofon | HESCROMET AT B ke Wicliprd, |
easy to retrg-fi exi sti R [ rks. ey ab { fuse | der
T ot 5 st andarar Bt Rop HIIRE SR e [ Bt bk R Ao Benel o
in place by one or. nore cl S d al so.incorporating one or nore fixing
means for fi QPWCEWQSP?}%@ %}g‘gﬂgﬁ’q%ﬁ’pﬁ’&c@& Ta bus-bar once the fuse hol der
has been inserted into or onto the bus-bar. Preferably the neans for 30
coupling the tel ecommuni cati ons signal to the power 10 May 2002 6
network includes at | east one capacitive coupler (e. g. a capacitor) and a
connect or nedWkerbya ecommunisationsrrignak ist toobe cenaeried taiBl duradity 19 poaverect ed
to the nmeans for coupling. The neans for coupling may also 5 include an
in-1ine 1lisecables,s cecand dspesuallyf tbhenpuresantrobghlontdqual ndigtribeitionedfi n
connection with the first aspect of the present invention or alternatively

may be used idlecyfintiicaions &idihl tf@vdn ambngsthecpowér thisenr eBgnhakingethiei i on
is not used and/or appropriate.

physical connection in the vicinity of one of the central cables in the line, as
proposed above, this helps to ensure that the signal power is approximately
distributed in as equal away as possible.

15

Preferably, the telecoms signals have a carrier frequency of at least 1 MHZ.

While a single phase application is possible, typically the power cables in
question will be polyphase power cables (e.g. containing 2, 3, 4 or more
20 phases) and there will therefore be a plurality of bus-bars with one bus-bar for
each phase, plus probably a neutral bus-bar. Clearly the respective phases of

each cable



Enbodi ments of the present invention will now be described by way of
exanple with reference to the 7.5 acconpanyi ng drawi ngs in mhi&Rﬁtﬁw@zre 1
is a schematic view of a typical distribution cable and bus-bar &g tion
arrangenent, show ng how a tel ecommuni cations signal nmay be coupled to the
20 arrangenent according to the present invention. Figure 2 is a side view
of an enbodi nent of a fuse holder according to the present invention. 25
Figure 3 is a top view of the enbodi nmenty of figure 2 along the line of
arrow 3. Figure 4 is a cross sectional view along the line 9-4 of figure 2.
30 10 May 200@iIT1 Feaghr be Scarseatsd deo v easpdcttilve bubeohmerft thé figure 2 in
the direction o I QW j qure i t,i J t coupli ng
nmeans 5 i ncl ude%pﬁw%\#g%gn@(’) I rr'en?so?sn ?el?%& gér’g.ifﬁaésﬁ\é\&%gllesqg Schemati c

di agram of a potizdmapbase eabrleh (RFIsixptal Yebhiwt Radebbemfargmeat i on accordi ng
to an enmbodi menth&f dla@ePhEELWe LAYENNIIOR. LI HEQUN Bed, 1 R1d oRChfImL i C

di agram of a phase to phase RF signal_interface configuration according to
an embodi ment  oPihPhasesbmnd BEERt Yoh-ov BPEFY e ®2Ch hetl ea way &t em of
connecti ons betweeatonmhepkudats tohe( yolldw pheaseovk)bdirst sadritbiias cables IS and
a bus-bar syste n this.c t he bus- Sysit onsists of four bus-bars
11-14; these argﬁﬁ%?é% Eegq%ﬁgfeggdaﬁﬁggéef%ﬁf%nkgggsé%fﬁﬁhan nyeIIow
phases 20 respegtdival gpaandtie federeamminisabionsi#igrad wiliplicity, no
connections to pherdiguh i abe Rusal faachesn ahowisabifoughchl practice

each distribution cabl e"would usually have further connection to the
neutral bu¥-barVi Xc R dF G (SOBREFBIPTGaBE et hS T85BBFYhadadaBIRE in this
case including tiw eslghasescaaen oThabedhcommoricatseparsigatonsgyct or 16,
17, 18. The respect] hase. ¢ uct or f. e di i pyt.i on cabl e are each
30 connected tog‘?héeouggﬁfgogéiaast g‘ggﬁs%lgf%sgf‘?e%?ﬁéa ?%%llba%le

phases/conductors as deslred in eg balanced~balanced,

balanced-unbalanced or unbalanced-unbalanced or
15 unbalanced-balanced modes,

If there are an odd number of cables arranged in, for
example, a line then the selected cable will preferably
be the centre cable in the line. However, if there are

20 an even number of cables in the line then the selected
cable may be one of the two centre cables in the line
or possibly the coupling may be made at a boint e.g.
substantially centrally between the two centre cables
in the line. If the arrangement is other than in a

25 line then the decision of where to make the physical
coupling will be based on which location is likely to
provide the most even telecommunications signal power
distribution to the power cables =~ which is of course
the same consideration as applies when the power cables

30 are in a line.



10 May 2002 8 phase conductor 16 of the first distribution cable is
connected to the red phase bus--bar 11 and so on, The seven di st riobaay 7002
cables 15 are arranged in a straight line and their respective connections
to the bus-bars 5 11-13 are simlarly in straight |lines, Each distribution
cabl e phase conductor is connected to an appropriate bus-bar via a fuse
hol der 19, According to the present Inventi®dn, it is desired to |0 nmake a
connection between a tel econmuni cations signal carrying conductor 20 and
each of the sevenAdimsdntiimnadoabouabl esacThekedtxriddng Bysselmctiorg t he
central distributj ab 1,ip,t L he o LSELLT Pt o es and maki ng
t he connecti on be%%%g%'l %?%e(%gPeggﬁé%%i%%t} Héggighaégghéﬁgﬁgﬁbﬁ?ybars
ei ther to cabl e 2deoxortredtise basthar sespedthersyvidgisnbays oy tdmpacmriect i on
between cable 21 and. the,hus-Bars. <0 the,exanpl ,shownqdhe coanection
bet ween the tel econmunications signal is nade to each phase 20 conductor o
di stri bution®cabl @erparagtlv kelpaseshyl eyl 10 ngMcFRAL EDNHEYT S tHoFephase
conductors to theprqdespect kM@Zg@é@aéaSn de AR acuay.idie danal, Rower of

t he tel ecomuni cati ons signal_ is distributed reasonably evenly between
the seven distri bRYOIETCaBEes 28 AENKF| iR &SPadhBuRT £ 1F 7S Fro1sder

(general ly indi cadegi @2)andCeor difgr 4:0r 241 asRact cofidhe 4 eseH deRvgnti on.

The fuse hol der 22 consists of a i n_body rnoul ding 23 30 which carries a
fuse l'ink 29 hel d*} %l“&&&sﬁfztat%g?‘r‘ffo*f“ FHREG 2002 9 bolt clanps 25 and

carrier asskdblies 50 (better seen in figure S). Web the fuse carrier is

| ocated in place j .0n,a bus-bar_socket ually after  having,beer,
pushed hone e.g. Abé;c%éjﬁg) ,lyf hégf%ssee 0 dearsq(eg%he{:%gfglensep taggvggtilﬁrs]ul at ed
thunb screws 26, mivchicape fusaahdidentiatedisel ook Beven nedePrre, t Bber use

hol der in place. Jhefusgchohdes Snawn dg) fi.gui Ry % i & @ dirfigdfroma 10
standard fuse hol der by the inclusion of a
means for connecting the fuse element to the power
15 network, and means for coupling a telecommunications

signal to the power network.

By incorporating means for coupling a

telecommunications signal to the power network in to
20 the fuse holder, a simple coupling mechanism is

provided which is relatively easy to retro-fit to

existing power networks.

Preferably, the fuse holder is of a standard approved
25 type, for example containing a fuse link held in place
by one or more clamps and also incorporating one or
more fixing means for fixing the fuse holder in place
on a bus-bar once the fuse holder has been inserted
into or onto the bus-bar. Preferably the means for

30 coupling the telecommunications signal to the power



t el econmuni cati ons signal connector, shown generally as 27. This wll be
described in nmore detail with reference to figure 6. 15 Fi gui®mag2p03how
ot her views of the fuse holder 22, as explained above. Figure 6 Shows in
nore detail the tel econmunications signal connector 27 which is inserted
into the slot in 20 the fuse holder 22, shown by a dashed line in figure 2.
The connector 27 consists of an insul ated body 60 inside which are
contai ned various connector conponents. &l ectrical connection is nade.from
t he connector components to the fuse link 24 or holder 25 25 via a | ead 62
whi ch ext ends ouet@brkhehdingdkaieddaedyotd . capadet aehalolugl BE carnection is
made to the device via a safety_ probe 64 i cts.to a socket 66. The
RF signals are Fh&ﬁpﬁﬁﬁﬁﬁitﬁggl§ngﬂﬁfg%rﬁ?gﬁgngygﬂ%ﬁ%rg capacitors (63,
65) and an opti arakcbusenifAtions heigd@lcorriecicon B2 cormectat ko dghet he
coupl i ng capaci tar Q- NBY 12002 1hQ §,8a: 088N drfiehnky Sat & wor ki ng
vol tages) is dek%ﬁgénfoﬁpqn tﬁegRE signa? frequency(fgg) gnd t he bus- bar
phase to phase amglyde piasdténheits®al and/or earth potentials at 50/ 60Hz
(i.e. the relatively high S anplitude power conponents) respectively. The
Rf signal should be fed, via the ified fuse,links, onto t necessary
phase conduct or SP3f sﬁﬁﬁ%ﬁrsipﬁf‘é gﬁpgﬁer%"%epsee&sc 0 ne Ornaf“ggn)g'?eoﬁsegarth, of
10 the networ ks ini chnbhbetivecesshryhesdfiesy apech( ey, thrmpehieagt devi ces (i . e,
bal anced to unb 'n%ﬁﬁﬁonglb%h@@%&iwl ahANGRAus PO HPRFZEhe MRULral earth
0

etc) and over voltage an r sur?e protection devices. 15 Figure 7

i Ilustratesfa pdihpphaset taPRegit Af APesPERsENY AREPRGIRRN é&nf‘Pbu‘?%ﬁq on. The Rf
comuni cation sigabs aggrdptiacéaced via the unbal anced coaxial port 701
via the resistive conbiner network consisting of resistors 702-705 each of
whi ch feed a portion of the 20 RF signals via the coupling capacitors

7D6- 708 ont 0 eadimbofiimért3 dfushbapesend, irvEdtdnd T8OL vioa Pase |inks 732-734

respectively. Al : Wahale -QRagaldny irdrl Aend@ive tHse |inks 735-737
onto the pol yphgggctéggfg%fﬁo &hi ch iagleassurredrto be of a clad type with a

25 neutral *Bar t RESRERRRY ITHIGIEE" S IpnPRTCR's another distribution cable, is
al so assuned to be of a simlar type. The RF chokes (inductors)712-714

provide a | ow 3Q,,i dance p ﬁ#; 0 fiez 4 t 1 equenci es)

10 May 2002 11 %ﬁg}}? g ga’bsacal tg %Ees 2 %ggw bdefzgn%ygﬁ%% dg?\ﬁ%%?\g{lt%&us enabl i ng
fuse 1inks 732- Tadleoandius-§asaeinect LoReFEANERBR o8BSV FID ot 25y o
constructed suchehRabmhiedcata¥as s igpladt ¥ elne Rbgplddmedanee with respect to

Lhe RE S copmuni call on, 51 9N5, 405 IPLEL o140, ol Jgpuat e these

Figure 2 is a side view of an embodiment of a fuse
holder according to the present invention.

25 Figure 3 1s a top view of the embodiment of figure 2
along the line of arrow 3.

Figure 4 is a cross sectional view along the line 4-4

of figure 2.
30




The power transformer secondary w ndings 750-752 are shown for clarity and
the neutral or star point 753 is 10 earthed in this configurati on0Neaclooof
the three nmjor conponent assenblies 760-762 nmay be separately housed if
required for safety reasons. Conponents 706-708 and 732-734 are
incorporated in their respective main fuse |ink.housings, 735-737 as
detailed in figure 2. 15 Figure 8 illustrates a phase to phase RF signal
interface configuration. The RF communication signals are interfaced via

t he unbal anced coaXighrportisg@lsidhevhbay unt t ¥ sFposarnenéonsi Signege of

wi ndi ngs 803- 80S whj ch, 2Qyiight shyRECaL Ly, be wound on a ferrite ring core),
capacitors 806, BO7 and fuse |links 808, 809 onto busbars 810, 811. Bal un
transfornmer w ndi ngs 803 and 805 provide | ow 25 i npedance paths to earth at

50/ 60 Hz shoul d capaghtores i808 aRHLRL: BOT fal loft @hsheptipthh§Untaid t hereby
enabl e fuse |inks 808 and/or 809 to fail to safety. The bal un transforner

wi ndi ngs 803- 805 mAlPtudss 47 ERgt PRRPILIMHh Sipeddniceswi th respect to the
RF comruni cation signals 30 and therefore do not attenuate these signals.
10 May 2002 12 The_RF con}mJni cation signals applied to bus-bars 810 and Bl
are simlarly |inkEtF{S dable®B28"$7a tH Jr?ﬁ'%mf Qde®l PRKEPBD® Ay B9 fand
simlarly onto cabRE 82nali anmak hateseon finkera824nandc828ind heo power
transforner 5 seco . Wi ndi ngs, 830-832 are shown for clarity and the
neut xal or star po?‘ﬁ?g nltsOéaﬁ?%e%relsnerfthilsnvieg(r%flf)ﬁuration. Each of the
three maj or é8nponent assenblies 840, B91, 842 may be separately housed if

requi xed for safety; ygasgns gogpg&ggg?cugg%,gI%Qroéng_ 4Ra 868y - B0 & &

incorporated in theit respective maln | 1 nk housings 822 and 823 Fas

detail ed in figuresgn¥lhdnipsfiecenporllf s ion eRecpre’ent®i#vention have
been described by ¥@ypOhetXaBpl En®NbYe Al ivakin@dsnld al ternative features
or nodifications fromwhat has been described Can be made within the scope

of the invention, as will be readily apparent to pexsons skilled in the
art. 13 101bhy 200AirElL Al Mbods A spdthod of ceoupktbgna bHetwsanmani cati ons

signal to a pluraljt f..5 power, cabl es ach cabl e bein edin a
Jine with the of hettS2arsY Lol s bts.-tone 75héi‘r?§trh£6‘élt%%%|%ad?clﬁéggn ed 2feBs of
sel ecting one of thus-ball egstevat eth this case the bus-bar system

consists of four bus-bars 11-14; these are three live
phase bus-bars 11-13 (red, blue and yellow phases

20 respectively) and a neutral bus-bar 14. For
simplicity, no connections to the neutral bus-bar have
been shown although in practice each distribution cable
would usually have a further connection to the neutral
bus-bar.

25
Each distribution cable is a polyphase cable, in this
case including three phases each of which is on a
separate conductor 16, 17, 18. The respective phase
conductors of each distribution cable are each

30 connected to the appropriate bus-bars i.e. the red



substantially in the centre of the Iine and coupling the tel ecommunications
signal to the bus-bar at the connection of the selected cable to the
bus-bar or nearer to the connection of the selected cable to 1&May290Bar
than to any of the 10 connections of the other cables to the bus-bar. 2. A
met hod according to Caim1l wherein the tel ecomsignal has a carrier
frequency of at least 1 MHZ 15 3. A nethod according to claim1 or claim?2
wherein the power cabl es are pol yphase pgwer cables, there is one bus-bar
for each phase, the tel econmunication signal is coupled to each of the
bus-bars at the momrectndnstaf 16hef ridspéitsitveliphasest ofn tdablselect ed cabl e

or nearer to the i f 1 a he ect'ed cabl e
f t%&‘%%% DS 1Q r% ﬁ]hrea%ggs@; p4e Rhases & Jhhe 8

than to any o e connections o respective phases of the other
cabl es connect edS&¥¢nt HeshEiR\Hars. cablps 1D agfy axeenved R Refhb¥-icording to

any one of the apoue aghatndi heepbdtivahesnidia/i@nar €o ahe0ddshpaper of cabl es
arranged in_a li then the .sel ected cable is the centre cable in the

e1
line. 55 A net#o'&aaéfﬁrﬂ’r‘?fd'atr Yoty S5RBIERT Ai%Rfs 128 Mwherein, when there
are an even nunbaistofibcabdrestabiet pliade nepdidimrsekectretkazbl €oian ei t her one

of the two Centr%ﬁé€§%F$EE§rbd§Q%aLi6¥% grfgg@aﬁgyégkhpg'is made at a point

substantially ce etween the two centre cables in the line. 10 6. A
met hod according to any one of the above cl ai s wherein each power cable is

connected to thend23RERGI ¥& tdSpbadentbYntesRAL | Y€ sep@atredfuse |inks, and
the telecomgsional, lg SOURLEY Y Beleen®dSte RS Eedt Bhs signal
carrying conductor 20 and each of the seven
distribution cables. This is done by selecting the
central distribution cable 21 in the line of
distribution cables and making the connection between
15 the telecommunications signal and the bus-bars either
to cable 21 or to the bus-bars in the vicinity of the
connection between cable 21 and the bus-bars. 1In the
example shown, the connection between the
telecommunications signal is made to each phase
20 conductor of distribution cable 21 at the fuse holder
19 which connects those phase conductors to their
resbective bus-bars. In this way the signal powex of
the telecommunications signal 20 is distributed
reasonably evenly between the seven distribution cables
25 15.

Figure 2 shows a fuse holder (generally indicated 22)
according to an aspect of the present invention. The
fuse holder 22 consists of a main body moulding 23

30 which carries a fuse link 24 held in place by a pair of
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Figure 6 shows in more detail the telecommunications
signal connector 27 which is inserted into the slot in
20 the fuse holder 22, shown by a dashed line in figure 2.
The connector 27 consists of an insulated body 60
inside which are contained various connector
components. Electrical connection is made from the
connector components to the fuse link 24 or holder 25
25 via a lead 62 which extends out of the insulated body
60. A detachable RF connection is made to the device
via a safety probe 64 which connects to a socket 66.
The RF signals are then capacitively coupled via one or
more capacitors (63, 65) and an optional fuse 67 to the

30 connector 62. The value of the coupling capacitor(s)
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bus-bar phase to phase and/or phase to neutral and/or
earth potentials at 50/60Hz (1.e. the relatively high

5 amplitude power componentg) respectively.

The RF signal should be fed, via the modified fuse
links, onto the necessary phase conductors, if
appropriate with respect to neutral and/or earth, of

10 the network with the necessary safety earth(s),
matching devices (i.e. balanced to unbalanced,
unbalanced to balanced, polyphase to neutral earth etc)
and over voltage and/or surge protection devices.

15 Figure 7 illustrates a polyphase to earth RF signal
interface configuration. The RF communication signals
are interfaced via the unbalanced coaxial port 701 via
the resistive splitter/combiner network consisting of
resistors 702-705 each of which feed a portion of the

20 RF signals via the coupling capacitors 706-708 onto
each of the 3 bus-bars 710, 720 and 730 via fuse links
732-734 respectively. Also the RF signals propagate
via the main fuse links 735-737 onto the polyphase
cable 740 which is assumed to be of a clad type with a

25 heutral earth sheath. Cable 742, which is another
distribution cable, is alsc assumed to be of a similar

type.

The RF chokes (inductors)712-714 provide a low
30 impedance path at 50/60 Hz (i.e. at power fregquencies)
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the chokes 712-714 are constructed such that they have

a relatively high impedance with respect to the RF

5 communication signals and thersfors do not attenuarte

these signals.

The power transformer secondary windings 750-752 are
shown for clarity and the neutral or star point 753 is
10 earthed in this configuration. Each of the three major
component assemblies 760-762 may be separately housed
if required for safety reasons. Components 706-708 and
732-734 are incorporated in their respective main fuse

link housings, 735-737 as detailed in figure 2.

15
Figure 8 illustrates a phase to phase RF signal
interface configuration. The RF communication signals
are interfaced via the unbalanced coaxial port 801, the
balun transformer (consisting of windings 803-805 which
20 might typically be wound on a ferrite ring core),

capacitors 806, 807 and fuse links 808, 809 onto bus-
bars 810, 811.

Balun transformer windings 503 and 805 provide low

25 impedance paths to earth at 50/60 Hz should capacitors
806 and/or 807 fail to short circuit and thereby enable
fuse links 808 and/or 809 to fail to safety. The balun
transformer windings 803-805 maintain a relatively high
impedance with respect to the RF communication signals

30 and therefore do not attenuate these signals.
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, 10%/2&- 8_/\_ _.and B é,}; 240 /&mg.larf'}p%lng ]toozjcjagf@&eid via the main
fuse links 822 and 823 and similarly onto cable 821 via
main fuse links 824 and 825. The power transformer

5 secondary windings 830-832 are shown for clarity and
the neutral or star point 833 is earthed in this
configuration. Each of the three major component
assemblies 840, 841, B42 may be separately housed if
required for safety reasons. Components 806, 807 and

10 808, 809 are incorporated in their respective main fuse

link housings 822 and 823 as detailed in figure 2.

The above embodiments of the present invention have
been described by way of example only and various

15 alternative features or modifications from what has
been described can be made within the scope of the
invention, as will be readily apparent to pexsons
skilled in the art.
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1. A method of coupling a telecommunications signal to a plurality of
5 power cables, each cable being connected in a line with the other cables to a
bus-bar, the method including the steps of selecting one of the cables located
substantially in the centre of the line and coupling the telecommunications
signal to the bus-bar at the connection of the selected cable to the bus-bar or

nearer to the connection of the selected cable to the bus-bar than to any of the

10 connections of the other cables to the bus-bar.

2. A method according to Claim 1 wherein the telecom signal has a carrier

frequency of at least 1 MHZ.

15 3. A method according to claim 1 or claim 2 wherein the power cables are
polyphase power cables, there is one bus-bar for each phase, the
telecommunication signal is coupled to each of the bus-bars at the connections
of the respective phases of the selected cable or nearer to the connections of the
respective phases of the selected cable than to any of the connections of the

20 respective phases of the other cables connected to the bus-bars.
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1011 1099°& (); A method according to any one of the above claims wherein, when there

are an odd number of cables arranged in a line, then the selected cable is the

centre cable in the line.

5 5. A method according to any one of claims 1-3 wherein, when there are an
even number of cables in the line, the selected cable is either one of the two
centre cables in the line or the coupling is made at a point substantially

centrally between the two centre cables in the line.

10 6. A method according to any one of the above claims wherein each power
cable is connected to the respective bus-bars by respective separate fuse links,

and the telecom signal is coupled via at least one fuse link.

7. A method according to claim 6 wherein the fuse link is held by a fuse
15  holder having means for holding the fuse link, means for connecting the fuse
link to the power cables, and means for coupling a telecommunications signal

to the power cables.

8. The method of claim 7 wherein the fuse link is held in place by one or
20 more clamps and the fuse holder also includes one or more fixing means for
fixing the fuse holder in place on a bus-bar once the fuse holder has been

inserted into or onto the bus-bar.
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telecommunications signal to the power cables includes at least one capacitive

coupler and a connector means by which a telecommunications signal cable is

connectable to the means for coupling.



