WD 03/061072 - 1 A Connector Field of Invention PCI/SQ@3/00002 5 The
present invention relates to a connector for carrying a cable such as an
el ectri cWio 03461082 at a | ocation where the cable is crospedsgysanet her
cabl e. Background to the invention 10 In the construction industry, it is
known for conduits for electrical and.telephone cables to be laid and

t hen subsequently enbedded within a corcrete floor. This techni que i s nost
frequently enployed in high density 15 multi-storey construction. In a
typical installation, each floor i& _Cpapreedbky fornmed from pre-cast sl abs
which are placed in position. Conduit which is to carry the electrical and
20 telephogﬁeigbg s.is then laid. The cables are covered wth a wire
reinforcing—ﬁesh—gnéﬂaﬁﬂﬁﬁéﬂlayer of cenent is poured which covers the
conduits and the wire mesh in order to conplete formation of the floor. 25
It wllg be appreciat@gethat the cenent, overlayer wll need to be thick
enough to cover the conduf L& Rhd-"VRREL MR JIElatRg t9 e qdnndaioss &dxt he
floor willc8epehng encehéet hiicknaessanfeldereDRaili dp1ds gonduits will

usual Iy needciei&hos het,.C its_at_several locations, 30 the floor
over | ayer Wil need :tE%Q eﬁ%ﬁig g%oh%hc’fodg%%cilg?y IAtheitcaks. but a pair

of conduits. Therefore, it would be advantageous to reduce the conbined
t hi ckness BickditoeRadEbt SLENEL G4 DEY, Cross. 35 WO 03/061072 PCT/ SG3/ 00002
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In the construction industry, it is known for
conduits for electrical and telephone cables to be laid
and then subsequently embedded within a concrete floor.

This technique is most freguently employed in high density
15 multi-storey construction.

In a typical installation, each floor is
partially formed from pre-cast slabs which are placed in
position. Conduit which is to carry the electrical and

20 telephone cables is then laid. The cables are .covered
with a wire reinforcing mesh and an overlayer of cement is
poured which covers the conduits and the wire mesh in
order to complete formation of the floor.

25 It will be appreciated that the cement overlayexr
will need to be thick enough to cover the conduits and
wire mesh. Thus, the thickness of the floor will depend
on the thickness of the conduits. As conduits will
usually need to cross other conduits at several locations,

30 the floor overlayer will need to be thick enough to cover
not just one, but a pair of conduits.

Therefiore, it would be advantageous to reduce the

combined thickness of the conduits where they cross.
35



- 2 Summary of the Invention Accordingly the invention provides a
connector for carrying a cable at a | ocation where said cable is 5

I nt endedWD@39€1082 ossed by anot her el ectrical cable, sai dpcEsan®etoer havi ng:
a first connecting portion adapted to be connected to a first section of
conduit for carrying said cable; 10 a second connecting portion adapted to
be connected to a second section of” coriduit for carrying said cable; and
a cross-over portion internediate said first and second connecting
portions, SSmmaryr ofs tinee Tryyentiion bei ng 15 shaped so as to be flatter
relative to said sections of conduit at the |ocation where said cable is

I ntended to be crossed by said another cable while having an internal
cross-sectional arelcserfiepdut the preerhionapyovagee frepnnegépheati ng. 20

25 30 Thugoraral in%o'&d%iabl_% Q¥shNdokheieANBeker Wikl capieviide a reduced
profi'le caonpared fo the p f two _conduits c¢rossing_one anather.

rofile o : ]
Pr ef erabl yREERAG: £8s PSoFEPEFEF: PEn2Rakhar elrfEragrlcreblescéfignal area
subst ant i @lohyethersag®iag: the internal cross-sectional area of said
sections of conduit. Pre erablggteacﬁ connectiggpgortion has a socket for

receiving a section®oftE8hdEPEREE I RGrRBY LGN &fdtecBRnector to said
section okonoedtiet]l. tBr ef €éiablky sethéoaxber aahdaiessoseehireping sald

cable;

10 a second connecting portion adapted to be
connected to a second section of conduit for carrying said
cable; and

a cross-over portion intermediate said first and
second connecting portions, said cross-over portion being

15 shaped so as to be flatter relative to gaild sections of
conduit at the location where said cable is intended to be
crossed by said another cable while having an internal
cross-sectional area sufficient to prevent said cable from
overheating.

20

Thus, another conduit c¢rossing the connector will
provide a reduced profile compared to the profile of two

conduits crossing one another.

25 Preferably, said cross-over portion has an
internal cross-sectional area substantially the same as
the internal cross-sectional area of said sections of
conduit.

30 Preferably, each connecting portion has a socket
for receiving a section of conduit to thereby connect said

connector to said section of conduit.

Preferably, the extermal cross-section of said
35 cross-over portion is shaped so as to be complementary to
the external cross-section of the cross-over portion of

another connector carrying said another cable.



35 cross-over portion is shaped so as to be conplenentary to the external
cross-section of the cross-over portion of another connector carrying said
anot her WaWBE6100Y 03/ 061072 PCT/ S@3/ 00002 - 3 Pref er abbgr/Seai/mogonnect or
is further adapted to carry cables in two directions which cross

ot her,

wherein said first and second connecting portions corresp

each
onding to

a first directions and said connector has third and fourth connecting
portions corresponding to said second direction and, wherein said
cross-over portion has two |layers, each said |ayer corresponding to a

respective one of Psafdrdbilgct sahd. c&ﬁnéﬁﬁéﬁrﬂblﬁurshéﬂ @@ﬂ@@ﬁ&oﬁo
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Preferably, said connector is adapted to carxy a
plurality of cables in each direction, said connector
having a plurality of pairs of first and second connecting
portions, each pair adapted to carry a cable.

Brief Description of the Drawings

Preferred embodiments of the invention will now
be described in relation to the accompanying drawings in
Which:

Figure 1 shows a floor structure of the prior
art; .

Figure 2 is a perspective view of a comnector of
a first embodiment of the invention;

Figure 3 is a side view of half of the connector;

Figure 4 shows two connectors of the first
enbodiment crossing;

Figure 5 is an exploded view showing a connector
of‘a second embodiment; _

Figure 6 is a perspective view showing the two
halves of the connector of the first embodiment;

Figure 7 shows a wiring arrangement employing
the connectors of the first and second embodiments:

Figure 8 shows a variation of the connector of
the second preferred embodiment;
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hal ves of the connector of the first enbodi ment; Figure 7 shows a wiring
arrangenent enploying the connectors of the first and second enbodi nents;
Fi gure 8WehB{§102vari ati on of the connector of 35 the securdgesabimer ed
enbodi ment; WD 03/061072 PCT/ SG03/00002 - 4 Figure 9 is a partial top
sectional view of one half of the cognector of the first enbodiment;
Figure 10 is an exaggerated partial sectional view of the connector of the
second enbodi nment ich 5 gllustrates,the wat er proofing of the lid; and
Figure 11 is a cross*Z8teivms it RAFEIHe ER Rt HnDE Yiew of e

enbodi mentalbesEr thei oomnéctde &f efies rei-Fbaahs@nhed; Fi gure 1 shows the
floor structure 10 fﬁﬁ%énﬁﬂjii nthe prior arf. \Wien the floor structure
101 is constructed, @ pre-cast ¥t ap 5499 REr Giadc P H-onsi ti on.  The
pre-cast ¥lew ab3thascentddikness idie Ifeappt coriitedihanty Giicls | ndi cat ed by
arrows, 1113 5.Gopdui | a such, as electrical cable, is
then 1ai %l%n top %? %1%% ‘%%%%}g{g%ﬁgﬁcf%%%#%d’ne% sary, further
conduit 105b nust cfiere R fiig ¢ coomwdtiseckGBe thnoughe 4itd or art such
condui t i Sorketeat | oe 200N dducal dniiRfiSfenclhus the combi ned hei ght of two
conduits where they cross is 40nm Mesh 107 is placed on top of the
conduit 105. Wen all these itens are in situ, an overlayer of concrete
109 i s paestrigeOsglesf tihs O Ri8-od edFidigrf the floor structure 101.
25 1t swi || be apparent that tThée overrayer of concrete 109 nust have a

t hi ckness which is sufficient to
Figure 1 shows the floor structure 101 employed

in the prior art. When the floor structure 101 is

constructed, a pre-cast slab 103 is first placed in
position. The pre-cast slab 103 has a thickness of

15 approximately 70mm as indicated by arrows 111. Conduit
105 for carrying cable, such as electrical caﬁle, is then
laid on top of the pre-cast slab 103. Where necessary,
further conduit 105b must cross the first conduit 105a.
In the prior art such conduit is typically 20mm in

20 diameter. Thus the combined height of two conduits where
they cross is 40mm. Mesh 107 is placed on top of the
conduit 105. When all these items are in situ, an
overlayer of concrete 109 is poured in order to complete
formation of the floor structure 101.

s

25
It will be apparent that the overlayer of

concrete 109 must have a thickness which is sufficient to
embed both conduits 105a, 105b and the layer of mesh 107.
Further, this thickness must be the same for the entire

30 floor if the floor is to be even. In the prior art, such
a layer is typically about 80mm thick as indicated by
arrows 113. This means that the total floor thickness ig
about 150mm.

35 It will be appreciated that any reduction in the
thickness 113 of the overlayer 109 of concrete will lead
to savings in the cost of comstruction. If the thickness



enbed both conduits 105a, 105b and the layer of mesh 107. Further,tthbz
thickness nust be the same for the entire 30 floor if the floor is Os
even. i nWh&AA478r art, such a layer is typically about P&Qmmo%fbm@i( ?s
indicated by arrows 113. This neans that the total floor _thlchnes;sh_CkneSS
about 150mm 35 It will be appreciated hat any reduction int ﬁ |t ne
113 of the overlayer 109 of concrete will lead to saV|ngs in the cos
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connect or Lwhlle still allowing for effective heat dispersion from

the cable.

In the first preferred embodiment connector 1 has
. 15 a pair of connecting portions 5a, 5b which each have a
socket 11 which is adapted to receive a section of
conduit, whereby the connector can join two sections of

conduit and carry the cable carried by the sections of

conduit.
20
As is evidenced by seam 9, the connector 1 is
formed from first and second halves 3a, 3b which are snap-
fitted together to form connector 1.
25 Connecting portion 5 are generally circular in

-

external cross section and a crogs-over portion 7 located
between the connection portion 5 is generally trapezoidal
in external cross section. As is shown best by Figure 3,
the cross-over portion, is flatter than the connecting

30 portions 5a, 5b and the conduit which the conmnecting
portions are adapted to receive. The gockets 1l are sized
such that the ends of sections of conduit 15 will press
f£it into them and be held in Place. The sockets have a
step 10, which is designed to have the same dimensions ag

35 the wall of the comduit 15 so that the inner surface of
the conduit 33 ig contiguous with the inner surface of the

comnector 34 to allow for smooth pPassage of the cable when




25 Connecting portion 5 are generally circular in external cross section
and a cross-over portion 7 |located between the connection portion 5 is
gener al | W& $346&573i dal in external cross section. As is Poomecobesiby
Figure 3, the cross-over portion, is flatter than the connecting 30
portions 5a, 5b and the conduit whichhe connecting portions are adapted
to receive. The sockets 11 are sized such that the ends of sections of

conduit 15 . will -pre fit into themand be held in place. The sockets have
a step 13,1:\/“\3\1% g%di ?gégsitéﬁeﬁrﬁgsﬁg%“t ECRBafigR PﬁEnEPoﬁgnﬁ§°§9rt-he wal | of
the condufisp5tie tthaert barifaner ofuthaceonfiectbe 8oNgyi buddedSEe0Nnt i guous
with the j,pRer;suL of. .t c teor.34 to allow for spooth passage of
the cabl e when WD %glct%gl%%@%&?/ g%?a%ogoﬁ LORIh; F°?§e?§‘a”p 5t the

transition fromconduit to connector. Also the inner surface of the

connegtor 34 is cur¥egduig 3 Mk, LASL %h£€3él?%%%%%§? 8 4 hcg%ﬁu%%%?nnect or

1. 5 Figure 3 illustrates that the passage . he ¢
narrows i AAEhECHRPEEREl PRERE&! 1R hehervestionbrpbure ioh btk wiadsss in the
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subst ant i &1 Y ERFF of m crobe: sER{I9Ehe hape |of tFhe pr9age 6B enbodi nent
t he crossvaeiésonsl itrpassést tieross SEge ddnsabsdanti@liays the sane as the

i nt enpal : ' |, area of the conduit throughout. 15 Figure 4

i |1 ust ratﬁcélssﬂ%g%vngf%iélif 0 l%%%ﬁe%’f%sfss SR e 3/ t 0% FHB a cross joi nt
whi ch i s R¥efeered embadipent, ofhe orwhes-seddadnalonneet @ kHs attached to
first anshsese8d; segtlonsnQiat | nd the cannectors are
pl aced V\n% oﬁ%@%si de down r%l%?%%%to i eajsgt %%s%tezrlfﬁ &9 ext ernal
surface oTeThe°R3IbsRERR P E poie i Rdwifutthroughout.

15 Figure 4 illustrates how a pair'of connectors 1
may be used to form a cross joint which is thinner than a
pair of conduits. Each connector 1 is attached to first
and second sections of conduit 15a, 15b and the connectors
are placed with one upside down relative to the other so

20 that the extermal surface of the cross-over portions abut
one another. As indicated by arrow 17, the combined
thickness of the two connectors indicated by arrow 17 is
only marginally greater than the thickness of the conduit.
In the first preferred embodiment, the combined thickness

25 of two connectors is 25mm - a substantial reduction from
the combined thickness of two 20mm ducts. '

it

Thus, in the preferred embodiment the thickness
of each cross-over portion is about 62.5% of the thickness
30 of each conduit. It is preferred that the cross-over

portion be approximately 60-80% as thick as the conduit.

Figure 6 illustrates in further detail how two

halves 3a may be brought together to form a connector.

35 Each half has a peg 12 at one end and a hole 14 at the
other so that the pegs may be inserted into the holes of
the respective halves in order to snap fit the halves of



one another. As indicated by arrow 17, the conbined thickness of the two
connectors indicated by arrow 17 is only marginally greater than the

t hi cknes¥@#3/46hE2conduit. |In the first preferred enbodi memscos/bmosonbi ned
t hi ckness 25 of two connectors is 25nm - a substantial reduction from the
conbi ned thickness of two 20nm ducts. ,Thus, in the preferred enbodi nent the
t hi ckness of each cross-over portion’is about 62.5% of the thickness 30 of

each condubt. It is preferred that the cross-over portion be approxinmately
60- 80% as *P'Ri ERPRECERE EBARLPEY - Fi GHReTEOi PREEEr ARes3Pnelise tireledeai | how

two hal vasp3armey betbhesgbl hagetbeeskesf9sma €opAeF!t@bnndS: Bagh hal f
has a pegtlz at gne endtgnd a hole,14 at the _other so that the pegs may be
i nserted rACoPPREShEPEEEEE™ ¢ hE®r BspEchrVROREFVE aFntB?d%?nﬁ%FEﬁ%hgfit t he

hal ves of iWu88£864872nPEIHEE036 00A6Puded at BEspoDOLCADERI@gEtier. The two
parts 3a, b D a . r.of catches, 51 and recesses 53 to firmy
3% RaBarhB APFLULE 2PpbB 30" S ONSRER e P AT R Rt or 1

connect the two par er~

i | | ustrateadeceptabyarevasdiphtbusesn atlse eprdferndd hanighdinemtsieed not i ncl ude
a step 10;31€Qppeciogs Wi thout steps are acceptable variations on the
preferred enbodinents illustrated. Figure 5 shows a connector of the

second 10 preferred enbodinent. In this enbodi nent, the connector 21 is

adapted to carry capi@srbnst ¥Row r£Cid S bd e HOSSe KA other. in this
is. in_the formof_a junction box 21 having a

gnbo ineaﬁ#ﬁkhe C ngﬁﬁtﬁr _ forr af r \
ase BREPY SMRBAHEERF ng Tortbhsemiedingnt £ rhe KRGS i on - so
that 15 t2tebscadapied torcaary yialgle ebi riwaldvpdd i sy Wiiciconnected in
- each directoon. oJle Bage. 23 17 dlad A8 dhend MM G% SRR A L LY SO 14
the form of a junction box 21 having a base 23 with twelve
connecting portions 25 - six for each direction - so that
15 three conduits for carrying electrical cable may be
connected in each direction. The base 23 is divided into
three sections 27 by central ribs 29 which have curved
ends, and straight side ribs 30. The ribs not only keep
electrical cables separate but alsoc guide the electrical
20 cable through connecting portions 25 when cable is being
fed through the junction box 21. Thus, the ribs 29, 30
act as guides to make it easier for a damaged cable to be
replaced. Further guide means 13 are provided by curved
cable guiding portions 32, 35 provided on the separator
25 plate 31 as well as the base 23 and 1lid 33 which assist in
guiding cable through junction box 21. This is best
illustrated in Figure 12 whic¢h shows how the curved
guiding portions 32, 35 Quide cable 8 through the aperture
38 which comnnects the connecting portions 25 to the lower
30 layer of the junction box.

The ribs 29, 30 also support the separator plate
31 which divides the cross-over portion into two layers.



ends, and straight side ribs 30. The ribs not only keep electrical cables
separate but also guide the electrical 20 cable through connecting portions
25 when ®bP¥6l&2bei ng fed through the junction box 21. pOwsGostob@2ri bs 29,
30 act as guides to nake it easier for a damaged cable to be replaced.
Further guide neans 13 are provided by curved cable guiding portions 32,
35 provided on the separator 25 plate 31 as well as the base 23 and lid 33
whi ch assist _in guiding cable through junction box 21. This is_ best
|IIustratS&bFﬁSFF&EF§sP?n@HF€ht§h8w§lﬁﬁ fhEcehivBdATguraFhgefoPYi 8ns 32,

35 guide gabke albh@@ugua@@e &ﬂarEﬁb@e§8cbﬁkéapﬁﬁﬂmﬁgt&otaeséeaﬂQCting
portions §§ to the | owe of th e nctlo ? The |bs 29, 30
al so supp FFeFﬁé°§e65FaF5Frﬁﬁ&téy 315GRPEA PPPG@S ﬁgeErosg Bver portion

into two papees31\V\Ws03/16861diziREd/ $603/ Q0A0RAber8of Cabltesonigr 22spondi Nng to a
first direction rrled b figpst
corres‘%onggnge acgggu 8|re%%|8n£a?egégﬁrééd gg gh%%conggf EB%r) | ayer .

The pl at&iBg R§,aBfoidi vhdebarat ach ﬂanbendefmsens»ons ®Flloms 5 for each
condui t, gpd;alsashas,Li-Rs 29 | I e S 0 t he base
act as QU|§ 1néan§ g& ﬁﬁ sugggﬁ?ngggsigg g? a?bgul%%r%§faig?ld 33. The
lid 33 al 565tFeshsthr pHESsUVWRLlaaPEsthe bﬁéebngétp@m brebitle t he

junction baxcandnl §o§esﬁaeq!st QetiBchass LhebYaklreaded dR-seigys 45 and
nail s, 46. The sup gort provided by the ribs 29, 30 aSSIStS i n preventing

the jtfhct FEReKExL laFﬁoﬁFlﬁélﬁB daﬁﬁ@eﬂ“59°¥ﬁepﬁ%Vbﬁ? oY coneretls poured on
top of it29]153b6i geeeste shops-eirbﬁtmgeméO@ﬁnam&ﬂaﬂbmez;l0£rcszhe junction

box 21. Iﬁemnll Q% ap rE ggedwgg t égnéggteovgﬁég eénoéocongrete has
dried it mnFPgbg 8§ bre g P p o :
15 Figure 10 shows the waterproofing features of the

junction box 21. It will be appreciated that before the
overlayer of concrete has dried it will be possible for
moisture to penetrate the join 40 between the 1id 33 and
base 21. There is also a possibility of moisture

20 penetration in the region of screw recess 41. To this end
steps 42 and 44 are provided to prevent moisture entering

the interior of the box.

Figure 7 shows how a number of connectors 1 and

ey

25 junction boxes 21 may be used to form a wiring layout.

Various modifications to the present invention
will be apparent to peréons skilled in the art. For
example, Figure 8 illustrates an 8-cable junction box

30 capable of carrying four cables in separate directions.
Figure 8 also illustrates an embodiment in which no curved
guiding portions are provided which results in an
alternative configuration of ribs 29. Another possible
variation is for all the ribs 29 to be carried by the

35 plate.-

Further, it will be apparent to persons skilled



noi sture to penetrate the join 40 between the Iid 33 and base 21. There is
al so a possibility of npisture 20 penetration in the region of screw recess
41. To t WG 0X¥wd072st eps 42 and 44 are provided to prevent pravssiogo®ognt eri ng
the interior of the box. Figure 7 shows how a nunber of connectors 1 and
25 junction boxes 21 may be used to fogm.a wiring | ayout. Various

nodi fications-to the present invention wll be apparent to persons skilled

in the art;,Fpp i 8 illustrates an_8-cagble junction box 30
capabl e of carryi %@%gtcgﬁé TR AT et onthe @mpeeE® Rl so
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whi ch resubtsehd @hnddd & ef iV, Lguration of. ribs 29. Another possible
variation js for all the réﬂg%é ZCSDto 1!ee(;!%:l'ar rél%lg"%i/let h‘%@ﬁ)’t"’d’f%.o% Furt her,

it will betBppaPediit vkl sderendi [T AMRIQSIO6 kBT LIRCHAGDFOWRPLe 9 in

the arts t lNadimppeoPkiad e of Fensi [ B or.sS....of t i.nvention
can be choseﬁﬂ%ep ndi ng on the d%%ngsrﬂocr#sl E::o ﬁ:gccoélo%\l&utﬁt%g[ (?rhsé:Wc?%ect ed.
Sui tabl e diTERSi ohsVf Do eagTh degunde ftermheshpleactomwitdee t ype

of cable SvdeldgppicdEry Hdveam ekl isedle cae GBI 1NG0E Ligee

wires: liv utral and earth js to bhe carried, e wre wou typically
have a croés‘%-és]%% :'l‘cgena laé'?eg%e’bfoé.@r‘ﬁ‘i‘@daﬁd‘mﬁh ol &g adaesr ask ar ound
3. 4nm  Whémndiesdhi trogse tdreer, Mihred leidt slcegeleh @lei gHte wRAfC S WEGiaoht will be

aroundolO 6. 349m TR H.e4e0: | lLi.sed overheating of the wires, the
hei ght of the cross o@{ar bort ilg%%g‘ﬁosﬁgd°ﬁr§r5’[ea1té' i of) tBer WhEeSyhe conbi ned

hei ght of &R hedrdd W ddie cxogs cxppr prrteibel wheidnbien akeighke Thi s
) deternineSllﬂﬁtines the combined height of the three wires - e.g.
approximately 9.5mm in height. This determines the
minimum height of the cross-over portion 7.
15
Other modifications will be apparent to persons
skilled in the art and should be considered as falling

within the scope of the invention described herein.



m ni mrum hei ght of the cross-over portion 7. 15 Qther nodifications wll be
apparent to persons skilled in the art and should be considered as falling
wi t hin t WO 8¥Wp&20f the invention described herein. WO 03O&EDIM6002 10
CLAI M5 PCT/ SG03/ 00002 1. A connector for carrying a cable at a | ocation
where said cable is intended to be crossed by another 5 electrical cable,
sai d connector having: a first connecting portion adapted to be connected
to a first csagtggon of conduit for carrying said cable; a second connecting
portion adapted to be 10 connected to a second section of conduit for
carrying said cable; and a cross-over portion internediate said first and

second con@ecting posAt&eRSectdtdr§s OSSFRQAVESL ri.l bei n shaped so as to
be flatt er., elative.to f)gl d,sections o?ﬂ){S %S%d%%%t hag Jr%%% 1h where
sai d cabl e"I'€ FnfBntded2Pbepds EtRbeRdad o dof dorpte@drby abetivin | e havi ng an

interndl elestxrieali oablear eai8uibngé @Ry tIRaPlgyeNt said cable from
over heating. 20 2. .cponnector_as clJained in claim1, wherein said

cross-over portion ﬁ%s WP T it dPRat i fosdtdan aeaptadde debstantial |y the

same as theonneeted| terassisett senalon ayPpasidenl e cldans R Gonguit. 25
3. A connegipi.as claimed in claiml or claim2, wherein each connecting
portion has a socket for receiving a section of conduit to thereby connect
said connector to chigkdumd eannsctdopicicrtion adapted to be

10 connected to a second section of conduit for carrying said
cable; and
a cross~over portion intermediate said first and
second connecting portions, said cross-over portion being
shaped so as to be flatter relative to said sections of
15 conduit at the location where said cable is intended to be
‘ crossed by said another cable while having an internal

Ccrosg-sectional area sufficient to brevent said cable from
overheating.

20 2. A connector as claimed in c¢laim 1, wherein said
cross-~over portion has an internal cross-sectional area
substantially the same as the internal cross-sectional
area of said sections of conduit.

25 3. A connector as claimed in claim 1 or claim 2, f.}
wherein each connecting portion has a socket for receiving
a section of conduit to thereby connect said connector to
said section of conduit;

30 4. A connector as claimed in any one of claims 1l to
3, wherein the extermal cross-section of said ¢ross-over
portion is shaped so as to be complementary to the
external cross-section of the cross-over portion of
another connector carrying said another cable.

35
5. A connector as claimed in any one cof claims 1 to

4, wherein said connecting portions have a substantially



30 4. A connector as clained in any one of clains 1 to 3, wherein the
external cross-section of said cross-over portion is shaped so as to be

conpl eneWla¥p6152t he external cross-section of the crosscexgishgpsi on of
anot her connector carrying said another cable. 35 5. A connector as cl ai ned

in any one of clains 1 to 4, wherei aid connecting portions have a
substantially WO 03/061072 PCT/ SQ03/ 02 - 11 triangular external

cross-sec{}g&&nﬂazgai d_cross-over portjon has a substantially trapezoi dal
external Groses e¥et TORTB26. CHORDHRE ¥t aand | s i dc¥esmmyvene of clainms 1

to 4, adeptietondizaraysabptamedadX M drLoodl ©5da b add SUNE .Y having a
pl urali tysé)g%is&g.s of first connecting portions, second connecting
portions, and cross-over portions, each set adapted to carry electrical
cable. 10 7. A connector as clained in any one of clains 1 to 5, wherein

at | egst gne of saiyd LonnRegt] Lti.ons has __connecti nmeans to enabl e
sai d connector to be connect&év'g%simr%ltsaérgﬁe?slﬁ tal?yar?&ené’rfn%&ﬁ:’r@ét dr te1s5 8. A
connect ortrafdarfiatedq rramRy cheolstradlidyne £l dabled;, faaritthefondanioed to carry
cabl es | mawimdid @atiraNS SN H08F other. wherein said first and
second connectc{n %ﬁport,i oﬁr?@ corfqr egpond?%g%tto% |ercsi,:tm§i PES RS rand sai d 20
connect or” 5% St RN 1086 n e edh grpest-ioods poottiessoneiey t o sai d

second disedc taideip tasdd t oMtRirehyn eJalcdr i6R9SSm@Mer, portion has two layers, each
sai dihayer corresponding to a respective one of said directions. 25 9. A

connector as clained in claim@8, further
7. A connector as claimed in any one of claims 1 to

5, wherein at least one of said connecting portions has
connecting means to enable said connector to be connected
in series with another connector.

15 |
8. A connectox as claimed in any one of claims 1 to
3, further adapted to carry cables in two directions which
cross each other, wherein said first and second connecting
pbortions corresponding to a first directions and said

20 connector has third and fourth connecting portions
corresponding to said second direction and, wherein said
cross-over portion has two layers, each said layer

corresponding to a respective one of said directions.

25 s, A comnector as claimed in claim 8, Ffurther
adapted to carry a plurality of cables in each direction,
said connector having a plurality of pairs of first and

second conmecting portioné, each pair adapted to carry a

cable. ‘

30
10. A connector as claimed in claim 9, wherein said
cross-over portion has guide means for guiding said cables
into said connecting portioms.

35 11, A connector as claimed in claim 10, wherein said

guide means also separates each cable from every other
electrical cable.



adapted to carry a plurality of cables in each direction, said connector
having a plurality of pairs of first and second connecting portions, each
pai r adapted/smrzarry a cable. 30 10. A connector as cl acedobtooerai m9,
wherein said cross-over portion has guide nmeans for guiding said cables
into said connecting portions. 35 11. connector as clainmed in claim 10,
wherein said guide neans al so separat®@s each cable fromevery ot her

el ectrical cable. WD 03/061072 PCT/ S&3/00002 - 12 12. A connector as
claimed in claim10 or claim1ll, wherein said guide nmeans is provided by
ribs whichizl so pravidteusdduest Waalc1SURRQS ti @158k 1P iy 5113 A
connector as clai med.%n airrﬁ/ one of clains 4 to 6, .v%nerel n _sai d ¢r'oss-over
portion is TP AT T CHS S PRVHARY Prigiks whidhmdotor as

clai med i rpwdaide I8 rudianeiIn Sgbr € RS SO\ lediddi 4y | s about 62.5% of the
t hi ckness of said conduit. 15. A connector as clainmed in any one of clains
8 to 5 12 wherein said cross-over portionis 60 to 80% as thick as the
conbi ned thd ckness &f conpaictosf asordaiingdCiasahnydoneadE QRGHs 16£A
connect or as ihed | | Al | rei.n sai,d 0.co mer portion is
about 62-5%) gfﬁi%héeﬁghéi ccﬁg?solgcﬁl%gae%%oﬁéﬁlrpnof‘scéﬁdtﬁq }.Sol%lﬂs A ector as
cl ai mred i rSafpisheosduwdtains 1 to 16 adapted to carry an electrical cable.

10 14, A connector as claimed in claim 13, wherein said
cross-over portion ig about 62.5% of the thickness of said
conduit.

15. A connector as claimed in any one of claims 8 ko

15 12 wherein said cross-over portion is 60 to 80% as thick
as the combined thickness of a pair of conduits crossing
each other.

16. A comnector as claimed in claim 15, wherein said
20 consumer portion is about 62-5% of the thickness of said
pair of conduits.

17. A connector as claimed in any one of claims 1 to
16 adapted to carry an electrical cable.
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