29 June 2006 L1t errrrerererrerrrrrrererrrrrrtl A Connector 166166+ Fiel d
of Invention 5 The present invention relates to a connector for cgg Jyhé'2006
cabl e such as an electrical cable, at a |ocation where the cable is
crossed by anot her cable. Background to the Invention 10 In_the
construction industry, it is known for conduits for electrical and

t el ephone cables to be laid and than sﬁbéequently enbedded mnmwmmwmmml
concrete floor. This technique is nost frequently enpl oyed ty
15 multi-storey construction. In a tyhiCemnegtoxml|ation, each fl agieet S
partially formed from pre-cast slabs which are placed in position. Conduit
which is to carry the electrical and 20 tel ephone cables is then laid. The
cabl es are coibekd ofijImventien rejnforcing mesh and an overlayer of cenent
is poured which covers the conduits and the wire mesh in order to
complete formation of the floor. 25 It wi]l be appreciated that the cenent
ongrJI ayer > will need td* R‘Fﬁ?ﬂ?‘éﬁdﬂ‘@f“i’c?’bcﬁﬁe]rf{)?fb Qi fnesker fiok
mesh. Thus, tdsrtyindgnescaldlie téichk | ooranidlectrical cabldp %Piskness of thF
conduits. As | (1] al l.v. nee Cro ot her, .,condui.ts at severa
| ocati ons, 30f ‘?ﬁgeieﬁ%o%%{/"erﬁ%e?‘%’\ﬁIlge‘téé;o?’oeizb’f h?’&u%?l%u ?Pf% cover

not just one, but a pair of conduits. Therefore, it would be advant ageous

to reduce th | Ek& tid¥e conduits where they cross. 35
LETTETTELLnT]
10

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 frequently 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 overlayer
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.

Therefore, it would be advantageous to reduce the
combined thickness of the conduits where they cross.
35
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29 June 2006 2 Summary of the Invention Accordingly the invention

provi des a connector for carrying a cable at a |ocation where saigh gahe 2006
Ps 5 intended to be crossed by another electrical cable, said connector
having: 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 seCt o of conduit for carrying said
cable; and a cross-over portion internediate said first and second
connecti ng poSunmaxry ofi ther Esgentionporti on being 15 shaped so as to be
flatter relative to said sections of conduit at the |ocation where said
cable is intended to be crossed by said another cable_ while having an
internal cross-secti orPFCAFESENGLY {the ciAventipn R¥QVides & gerneqton

over geat ijng- %&:waqﬂﬂe;hféa?ﬁad&i:tg{@@&?ﬂfﬂ%ﬁ&gﬂ&f&%ﬂé ligprovide
a reduce rofile go r o the profile of two, condui}s crossing, one
Snother - 55 pratendeiy €6 e Sronsed o, anafhet shectntcal fethfa; odid
Cross-secti onabnnsetos bavimgt al |y the sane as the internal

cross-sectional area of ' ectl conduj f . Preferably, each
connecting portion has aasgbég %tgé4%$§$§c%i%?ér}gl%& sae%fo‘l’%er\&o’f" ?bendui t to
t her eby connecenme¢ted ctonecfirst oseation cef i oondiiit ofeki carfyigredid, the
external crosggsggtion of said 35 cross-over portion is shaped so as to be

conpl enmentary to . .
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 said 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 crossing 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 external 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.



t he.external cross-section of the cross-over portion of another connector
carrying said another cable. 29 June 2006 3 Preferably, said conpeguns 2006
further adapted to carry cables in two directions which cross each ot her,
wherein said first and second connecting portions 5 corresponding to a
first directions and said connector has hird and fourth connecting
portions corresponding to said second difeCtion and, wherein said
cross-over portion has two |layers, each said |ayer corresponding to a
respective one of said directions. 10 Preferably, said connector is
adapted to carry a pl\hilsddarnly CHUSE ddhrRitbad 4 Ediihers Udh

having a plurality of pairs of |rst an second connecti ng por I ons, each
pai r adapt ed F¥FBartaPEeR o ctwa Fixeqtions othinh wress terclDreihens

Pr ef ﬁrred errtmshfm Ssﬁdtflﬁ-éﬂvﬁm ﬁbdﬂd'cdtﬁ%ci&ix E&&Eti&ﬁl n relt atlfn
tot eaco an | ure SNO) a oor structure
L) the SoBoTelNrdshnding Ko o £Gat ML pnd SAYE, frrnestay s
first enbodi nlﬂﬁrd)fanmefo\muntcmeéﬁ.r@ portidbns abmetpcndﬂmg)ft&adé:.daf
e Sonnect o' seadid bl pldi® RGN HalfTcddiialdva oM TRl |

Crossi ng; Flgure 'S an éx ed view s omnng connec
enbodi ment ; 3Ndi kpyers, m@h EsEbcayer aonrresganding ttma a mspazdtuesa of ‘

the connect oro dfesdid Wi ARAOHARN! ;

10
Preferably, said connector is adapted to carry 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.
15
Brief Description of the Drawings
Preferred embodiments of the invention will now
be described in relation to the accompanying drawings in
20 which:
Figure 1 shows a floor structure of the prior
art;
Figure 2 is a perspective view of a connector of
a first embodiment of the invention;
25 Figure 3 is a side view of half of the connector;
Figure 4 shows two connectors of the first
embodiment crossing;
Figure 5 is an exploded view showing a connector
of a second embodiment;
30 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
35 the second preferred embodiment;



Figure 7 shows a wiring arrangenent enploying the connectors of the first
and second enbodi nents; Figure 8 shows a variation of the connectpy Jahe 2606
the second preferred enbodi nent; 29 June 2006 4 Figure 9 is a partial top
sectional view of one half of the connector of the first enbodi nent;

Figure 10 is an exaggerated partial sectignal view of the connector of the
second embodi ment which 5 illustrates the %ater proofing of the lid; and
Figure 11 is a cross-section through the connector of the second

embodi ment . Descri pti onFdguraec9pisfarpagtindbotitpesectiongl guiewlofhone t he

floor structupgl#0dsegRbO¥BHnetBotN8EPERE! £2EEL Mﬂsadiﬂan£|00r structure
101 is <constructed, a pre-cast_slab 103 is first placed position. The

pre-cast slab 103 has & %ﬁ?ﬁ%n%gslﬁf‘ES‘éﬁ%9%&$F%§éP?r78ﬁ%1GSCFHEP%hted by
arrows 111. Comdwl bf tRé Eo6hneatsyi 8€ enbl Secétidhedbodimehti wRickabl e, is

h | ai t | ab further
EOﬁSUItaH b ﬁ%gﬁ’gfﬁg gf%& riB%ﬁﬂ %“208 eEﬁ?E ﬁzsgﬁ¥or a?t such
conduit is typically 20nngun92D1d;annterosi*uucthanchhtomgm tiwe ght of two
conduits wherg nﬁQEF?Erﬁfsthé 3983hdhgﬁﬂo&9%eh§ pl aced on top of the

conduit 105. en a ese Itens are 1 n Si an overlayer of concrete
109 is poured in order to conplete formation of the floor structure 101.

25 It will bepapeaigbiohhaf the P¥eFbA¥Ed Bhbodfmene!e 109 nust have a
t hi ckness whith 15 S s 105a, 105b and the

| ayer of sh 107.
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 11ll. Conduit
105 for carrying cable, such as electrical cable, 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.

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 is
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 construction. If the thickness



Further, this thickness nust be the sane for the entire 30 floor if the
floor is to be even. In the prior art, such a layer is typically sdgihe 2006
80mmthick as indicated by arrows 113. This neans that the total floor
thickness is 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 construction. If the thi&kReSs 29 June 2006 5 of the
overlayer to be poured in situ were to be reduced by 15nm this would
result in a 208/ theioverhayenctetbe fpouredecinveitaywerd (8o dvel xeducédad to

a fast dryin fﬁlﬁm r ggﬂg I ght
of 5 the flog?§vm adggffgﬁﬁ%géﬁﬁéﬁ% en %ﬁi%ﬁ”ﬂﬁ%ﬂﬁ% dIn%g% é§?$%€
wal | s. Accordth@,wveﬂevﬂr%”pmqleﬂw load droreht fagt Arying ttimmmndor 1
m' chis des'ﬂéﬁébtﬁvﬁf'ééﬁﬁéruclsléﬂo@“@;mf cefi&{w&@ea?vﬁi gk g | e ?t

e crossin n ile all owing for._affective heat dispers rom
the cabl e eh‘??%t"’p}if%i?% i the ADrea: hl 'ﬁ ‘Iﬁa‘? :
connecti ng pxbéafingmalﬁb whi ch each have a socket 11 mhlch i's 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
i s evidenced by seamSJAQ¢urdin9ﬁ¥H(ﬁhé.ﬂ$r8ﬁ(prﬁibﬁnaﬂndmbudimﬂntsecond

hal ves 3a, 3*;;;%:9&@@ émcéﬁtf%gﬂftmrdé& :m&n@fw%ﬂt

Connectin tion 5 are genera cir I n ter Cross sectlon and
a Cross_éger ggﬁthqﬁpq'tq) wer profile at the crossing point,

while still allowzng for effective heat dispersion from
the cable.

In the first preferred embodiment connector 1 has
15 a pair of connecting portions 5a, S5b which each have a

socket 1l 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 cross-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 connecting
portions are adapted to receive. The sockets 11 are sized
such that the ends of sections of conduit 15 will press
fit into them and be held in place. The sockets have a
step 10, which is designed to have the same dimensions as

35 the wall of the conduit 15 so that the inner surface of
the conduit 33 is contiguous with the inner surface of the
connector 34 to allow for smooth paésage of the cable when



bet ween the connection portion 5 is generally trapezoidal in external

cross section. As is shown best by Figure 3, the cross-over porti8fjuhé 2006
f-latter than the connecting 30 portions 5a, 5b and the conduit which the
connecting portions are adapted to receive. The sockets 11 are sized such
that the ends of sections of conduit 15 wll press fit into them and be
held in place. The sockets have a step'l&,'which I s designed to have the
same di mensions as 35 the wall of the conduit 15 so that the inner surface
of the conduit 38 fedcpastgtbastwanaitheni frem conduit be copnectenect or

34 to allow fR1g8MeRENIRASE 88 Bhch NS CRRL CcbhR8cESr J90Ci8088rved tb 15 fed
past the tran3|£|on fromconduit tQ connector, Also the inner surface of

{
the connect or®a%e; it ga3iar; 5o FaRd cablasPcthrgughegorBBFECR 1hrough
connector 1. 5 Figure 3 illustrates that the passage 13 through the

connector,. narrows in the vertic | ane,_at t.he cr.oss-_ over pprtion byt

wi dens inhe hori zont aﬁ"%’fﬁﬂeﬁ a’z‘i%‘gﬁaﬁ‘t?‘h #—'?%ﬁjr Q.ng,evﬁ I*eh’f‘ﬂégli'éhape
of the passagthd3comnecterasnatrrgwssis theovehtidasl cphametat,thé drsss- 10
substant | al | Yoyl ! BEFLE6RBaE Se148RE! 1A' BRe AEd £6n el SELE % s BRI
the cross-sectional area o he passage IS substant! al y e sane as the

i nternal crosid Eitgerend} oFeusofwhilbectheuskhaperofigthetpadsageglde 4

illustrates hpirfeddas Pt SREHES! LhRodgh "Ble PEoktectdP, f PE Mhdls C4 0SS | Oi Nt
whi ch is _thi nner air gf condut ts. Each connector 1 is attached to

t han, . (
first and sefphgtantia writeorm frogszsegtional a¥gaconfRCERRs are
pl aced with opref@sidd anbodimént| ehé octdssoséctionallatddtof hene Xt ernal

f f - ' b har . I ndi d b
17 the conbi SaEbadR; 2 TSt PR Y tne ind oFa "y tiretta e 7 1 o

sectional area of the conduit throughout.

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 external 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.

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



only marginally greater than the thickness of the conduit. In the first
preferred enbodi nent, the conbined thickness 25 of two connectors 26Jdi2006
a substantial reduction from the conbined thickness of two 20nm ducts.
Thus, in the preferred enbodi nent the thickness of each cross-over portion
I s about 62.5% of the thickness 30 of each conduit. It is preferred that
the cross-over portion be approxinately'GG-SO@bas thick as the conduit.
Figure 6 illustrates in further detail how two halves 3a may be brought

t oget her to fthen connenter otogg@Ehéxch !hhéfthasparpeguz 3b ahso cimclwde a

hole 14 at th t S | gge f
the rospect i v& REFECor *0atbe' 36 BAGC-gEYaifs' 89260 Funilly G8EmOQOEE.
t he connect ort¥@dearks . tqgethep. paFFs"Bb@ %ﬁ neted| Heatgthe .copnecter 1

catches 51 anﬂll@ﬁ@f&ﬁéd@n@zéﬁf&'d :E:Q@I‘E&Lstbegte%"\ﬂopaiiéhé ther. It
will be nqted that the, co ctor %-£+ustrated I n ure udes a step

10, al t hovgh 7¢e8 RREAR ctu3te ep QEpnfﬁﬁﬂE%t Eh%FFh% teP8tarR are
accept abl e vaaccépaislonvib&aieﬁerdmdtmtpfhfméd enbodimiene€sl. Figure 5
shows a connec%fr ﬁf %h second 10 preferred enbodinent. In this

enbodi nent , e CORRREYSr 21 s adapted to carry cables in two directions
whi ch cross each other. In this enbodinent, the connector is in the form

of a junction box 21 hay @9: hg)aﬁi% Wé&ﬂ&ﬁ:&? ofo&g@qé%&)ortlons 25 -

six for each direction - three conduits for carryirng electrica

cabl e mayObe Preferredenbodiment; r kR  this Tepbedinent, | the|i gorhertor o
three sectiongl 2i/s byd&Eéd ato rébﬁrﬁ%mw 1 VEws Wdieset L1  wipih st rai ght

k cal cables separate but al so
;L?SerLEZ 2Pé%%$$ér+gghr§%hggl 5o eébo iment, the connector is in

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
connacted 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 also 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 lid 33 which assist in
guiding cable through junction box 21. This is best
illustrated in Figure 12 which shows how the curved
guiding portions 32, 35 guide cable 8 through the aperture
38 which connects 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.



20 cabl e through connecting portions 25 when cable is being fed through
the junction box 21. Thus, the ribs 29, 30 act as guides to nake pd J&Ré 2606
for a danaged cable to be replaced. Further guide nmeans 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 which agsist in guiding cable through
junction box 21. This is beat iIlustrafell mn Figure 12 which shows how t he
curved gquiding portions 32, 35 guide cable 8 through the aperture 38 which
connect s t he Caplest¢onresponding 280 ta fixst cliorecBion axe chrriwd jbyna i on

box. The ri bsgg 3 S t ééﬁgg : [ L\l gdes the

Cross-over p(s)tr.:_t?’i'g’otn ﬁ]ﬁé@m y_er%‘.w'gcg une%%%ﬂga%ﬁeyswcﬁﬁéusa&%di ng

to a first difteeseirmrare fareipd by afgezond | GIRP9r) dayernd Thel es

e plate SEee FLON L Eh ORI ME N il O SEOLEY P lond Tl
e a is also divided in nunber of secti f ]

condu!ot , gnd fx o ‘F‘?'té“’z'@', ?Ugvﬂ'apr% a5 Fibp 29, 0 sthichy 1ike kheyase

act as gui de rbnR9 A30wein tite bade r!gci?&d; difide alesnpad 1\56](1 ldgl 33. The

lid 33 al so is ont out er |l s e or t,on t he

junction box %cﬁ%“?% 4s1seci]u&’ead"v#"oa]t \é%‘?}%%’gt &’f)ylbﬁfae%‘de l'ﬁ) %tq gﬁs "g'a"’and

nail s 46. Thereatmon the\dukar walle of [khe zases(pm?t 21 roHreheent i ng

the | ti : ' t | aht oured on
e 1 unct} on Aacelod WM f1 " AUBA Yo i WA 20 ey Uifldided

top of it. FI gure 10 shows the waterpro eature junction

box 21. P wisgress Aprand nadda Hf- bThe SupRerHREQwhded By ddeemids has
dried it will2ge Jpsfddistd Gn ﬁﬁ\i&ldh’ﬁzd GH! ,:{éﬁi@:ﬁ ][lﬂ»d SmP £¥dpbet veen
the lid 33 argjeinbgasfam%lg'ecir ri:eyr etl'les waeisg%ta dpé) Scsolnc;reléey poourneD Sc:nurtec:p of

it.

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

Various modifications to the present invention
will be apparent to persons 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



20 penetration in the region of screw recess 41. To this end steps 42 and
44 are provided to prevent noisture entering the interior of the P®June 2006
Figure 7 shows how a nunber of connectors 1 and 25 junction boxes 21 may
be used to forma wiring layout. Various nodifications to the present

i nvention will be apparent to persons skilled in the art. For exanple,
Figure 8 illustrates an 8-cable junction Box 30 capable of carrying four
cables in separate directions. Figure 8 also illustrates an enbodi nent in
whi ch no curvinl theiak®gthat tappsopra e climensivns forsthe sconnegtors

| t ti f |
21 She 11 bs 85 YU By in 0 Ko QA Yol fon /BH4 Unikhd e8]
to persons skof |thp xprdmit 2006’3 9‘-‘°!F1Fﬁ¢!¢ﬂ$1ar ts'i#mb%ﬁ)r#w#ﬂ@%%nm ons
for the connegl@rSondiiit Wil VEdPdritl, CAdY RexdliPREN SiePali b b Nable

di nensions of the condwt t'o be connected. Suitable di nensions of the

condui t wPl | RRARFAFTHOLxanph A° cﬂf'ﬁ‘h’é"t‘i&x"e SAPlafensiging ehithere | f
an el ectri calwidd € Tiwrs) Sﬂélﬂ@rﬂf drd csarth 6 td ibe, cadrridd) edvh afidd i S

0D o2 e i Gyt e P SR %«sm £HF9R 5k B8 ©
bundl ed t ogetdmrqutdneﬂefdmlet&r (: gtownd |3 bamar o Whieril (ki 3diras Taxepr event
Loce! 750 Y BN S alo bl " O ssd B Fiible WAL MBS Pt on
appr oxi maPel ﬁ@m i (T @rpNentrhacalisadioner Qﬁaﬁmg‘n%rﬁhﬁlwebf t he
Cross-over pogHd Heilght lof EHETcrBYE (dvedt ip8tidd s RPBY ¥ Aduder sons

1.5 times 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.



skilled in the art and should be considered as falling wthin the scope of
the invention described herein. 29 June 2006 10 CLAIMS 1. A conpegliré 2006
for carrying a cable at a location where said cable is intended to be
crossed by another 5 electrical cable, said connector having: a first
connecting portion adapted to be connected to a first section of condui t
for carrying said cable; a second connect ng portion adapted to be 10
connected to a second section of conduit for carrying said cable; and a
cross-over pofLAEMS|nternediate 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 | ocation where said cable is intended to be
crossed by satd anot herRcGPRROCERE FoF | CATENLRG & Gable ;absa-keeatipm| area

suf fici ent tOwﬁéﬁ&eﬂhldabdeabiﬂ iﬁﬁ&hd@&eﬁbeﬁéleﬂosgad%y'“aﬁeﬂﬂ&ﬁt or as
clainmed in claim sald ross-over p rtion has an interna

cross- sect onﬁ#eﬁﬁﬁﬁcag ﬂt|§?+ FRROQGHRT a¥3YHRIF nt er nal
cross-sectional area o4 $ardtsecnncc$1n§ pnrm&nn addpted Ata dmect or as

claimed in Clébﬂh&cQEdCLg'g1§irs@h§£g£ 8? ggﬁere% EgrpQLLI Q%QSQafd

socket for receiving a section of con ot y connec
connector to cable@isection of conduit. 30 4. A connector as clained I n any

one of clains 1 to 3, m&,ﬁutg@nﬂg@{ﬁgl &f@_&%ns@ﬁ 9&10{%
e

cross-over. portion is shaped so as to be co enentar¥ to t external
cross- sectd oncoRnegted, £3s2 oRecond, sechicn 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, and having an internal

cross—-sectional area sufficient to prevent said cable from

overheating.

20 2, A connector as claimed in claim 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,
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 1 to
3, wherein the external cross-section of said 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
5. A connector as claimed in any one of claims 1 to
4, vwherein said connecting portions have a substantially



anot.her connector carrying said another cable. 35 5. A connector as cl ai ned
in any one of clainms 1 to 4, wherein said connecting portions havey june 2006
substantially 29 June 2006 - 11 triangular external cross-section and
said cross-over portion has a substantially trapezoidal external cross-
section. 5 6. A connector as clainmed in any one of clains 1 to 4, adapted
to carry a plurality of cables, said connector having a plurality of sets
of first connecting portions, second connecting portions, and cross-over
porti ons, eactrimubaiammtmhamrgcﬁmtimlamcabsaai.d1¢rﬂss+bwmect or as

clained in a f Subs +£|a
connecting p tlons"phl?;is:é a%onnec%ﬁ%ﬁnx Ju%na:b salg onnector to be

connect ed |I#QR#4Q% wth another connector. 15 8. A connector as cl ai ned
in any one of claims 1 to 3, further adapted to carry cables in two

di rection cross each other wherein said first an cond
connect i n§ p%‘rt i ons c} éw & AR R i‘éﬂf do to

' connect or has, tatﬂapl:dﬂld:cf cmnle‘y wmmmam_wpcuﬂ |da1ﬂes:,or§£ﬁcpwhhmﬂ=ﬁdt sai d
second dlrectl N an sai [ 0SSz ortion has-two |.a ers each
said | ayer co?‘f e%n retgp'eec '|v°ef on’e Sa c?cat"e%t‘? FHtonsy
connector as sﬂmm’bcbonneﬂmng Gorxtianss aruija;:tm-taye:arpqruqnur adactl'y of
cables in ea%@;&?&&p to %ﬂ#%’?&éﬂ #VAM@ plurality of pairs of

first and secon necti ng ions, each palr adapted to carry a cable.

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 connector 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
portions corresponding to a first directions and said
20 ~connector has third and fourth connecting portions
corresponding to said second direction and, wherein said
—.crosa-over portion has .two layers, each said layer
corresponding to a respective one of said directions.

25 9, A connector as claimed in claim 8, further
adapted to carry 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.

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

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

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



30 10. A connector as clainmed in claim9, wherein said cross-over portion
has gui de nmeans for guiding said cables into said connecting ports®psne 3606
11. A connector as clainmed in claim210, wherein said guide neans al so
separates each cable fromevery other electrical cable. 29 June 2006 12
12. A connector as clained in claim10 or_claim1ll, wherein said guide
means is provided by ribs which also provfde structural support to said
connector. 5 13. A connector as clained in any one of clains 4 to 6,
wherein said cross-over portion is 60 to 80%as thick as said conduit. 10

L4. A connect gy as cl ai gegohiectak Thd Io1 EEA! i 581 dlin 1O WAL ON 15

about 62.5% of the thickness of said conduit. 15. A connector al ned
in any one of BpERHR 8aif guide mamppcif REPULEPEsRY oyibs whirhnalecso to

80% as thick ppévide septictGdalhbGppest €b sapdi EorhesesHUI tS Crossing

each other 16. A connector as clained in claim15, wherein said 20

cross-over” portion is about 62.5% of the thickness of said pair of
conduits. 17.1A.connectdrcasnattoreals i claimednin cdny | chnesofi ¢haind 4dewt ed

to carry an ek?c&ﬁgféincgpig'cross-over portion is 60 to 80% as thick
as said conduit.

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

conduit.

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

le. A connector as claimed in claim 15, wherein said
20 cross-over 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.



