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-1- Multi-conductor Cable Construction Background of
the I nvention The present invention relates to
el ectrical cabling of the type that m ght be used in
conmput er networking for exanple. The invention nore
particularly, although not exktusively, relates to a
mul ti-conduct or cabl e having reduced crosstal k between

;eSS S SV S
Although there is a S|gn|f|cant cost advantage in
using twi sted pair cabling over other types of

' r Q&S k adj acent twi sted pairs can

%%E%gqguﬂgbg?c%?% 58?%&?%?2r|y resulting in bandw dth
limtations for high-speed networking. Coaxial cabling
and ot her shielded cabling - whilst displaying
ARE Hr@sen®] QGiviedtidh GeleHed kdalleran i2d1adadaen
cables is significantly nore expensive than tw ste
et ithgt mSghiy Gebulsded ifDcmihuftdrC tletwoa kingt Folr
and manage (negotiate corners for exanple) and is nore
@ixfafnipdigl .t Thet dnviendtion 2foxkb pantdceiarl@gt ad'thoalhi ngt
conprises nultiple twisted pairs inside a comon
jexsdarsivelahi refliadgsadiceta multicogsiusitare dabiee hayling
separator dividing the interna

reduced crosstalk between adjacent internal conductors.

Ethernet cabling can comprise long runs of twisted pair
conductors. Although there is a significant cost
advantage in using twisted pair cabling over other types
of cabling, crosstalk between adjacent twisted pairs can
be a problem - particularly resulting in bandwidth

limitations for high-speed networking.

Coaxial cabling and other shielded cabling - whilst
displaying superior rejection of crosstalk between
adjacent cables is significantly more expensive than
twisted pair cabling, is more bulky, more difficult to
install and manage (negotiate corners for example) and is

more difficult to terminate.

More recent “Cat 6’ cabling comprises multiple twisted
pairs inside a common jacket. Within the jacket is a

cross-shaped internal separator dividing the internal
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space of the jacket into segnents within which
respective twi sted pairs reside. The separator reduces
cross-tal k between adjacent internal conductors
however the known construction still enables a degree
of undesirable 5 "Return Loss). and "Near End Cross
Tal k" between adj acent conductors. Objects of the
Invention 10 It is an object of the present invention
spagee oo il epr] anedt dmticalsegmemtisi yishdngwhiichsregpective
of the above di sadvantages and/or nore generally to
FrFtee BRiTfpr@rdde -c o e FRRREAFOTNEPAICeSn FHOEG talk
%gble const.ruction provLiLn superior _crosstal

5 R0 RIP 2GS F X, deGkaEet BrESNeth ithet ffgown
cabl e. Dtgclos I, f éﬁﬁ Invegyion Th%re IS dig&losed
FEPSTTUS 8B & ot APePiES 208P5ERPTaBP RG2S
R l1%&%96and “Nea? i%%@%@%%@ &Q&imegekﬁegggadjacent
i nternal space and conprising three or nore radi atrng
vl diokigdi ng the space into three or nore segnents,
at least one of the walls conprises an extension
extendi ng substantially

Objects of the Invention

It is an object of the present invention to overcome or
substantially ameliorate at least one of the above
disadvantages and/or more generally to provide an
improved, cost-effective multi-conductor cable
construction providing superior crosstalk rejection

between adjacent conductors within the cable.

Disclosure of the Invention

There is disclosed herein a cable comprising:

a jacket defining an internal space;

a separator located in the internal space and
comprising three or more radiating walls dividing the
space into three or more segments, at least one of the
walls comprises an extension extending substantially
normally therefrom to at least partially enclosed one of
the segments; and

a conductor located within each segment.
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25 normally therefromto at |east partially encl osed
one of the segnents; and a conductor |ocated within
each segnment. -3- Preferably, the extension extends
approxi mately half way across a segnment. Preferably,
t he extension includes an inwardly facing concave
surface. Preferably, the extension extends from one
side only of the wall, 10 Preferably, each conductor
iP§e§ﬁe=abim uther estension sexkpnsds raPRNeridahaly, hedd way
separator divides the internal space into four
GGX@e&ntsSePPeREr abl y, the separator conprises four
radi ating walls and wherein each wall of a
dianetrically opposed pair of said walls includes a

%%%%e%éhi??lgﬂé extension includes an inwardly facing

concave surface.

Preferably, the extension extends from one side only of

the wall.

Preferably, each conductor is one conductor of a twisted

pair.

Preferably, the separator divides the internal space into

four quadrants.

Preferably, the separator comprises four radiating walls
and wherein each wall of a diametrically opposed pair of

said walls includes a said extension.
Preferably, the extension is curved so as to extend
substantially tangentially to an inner surface of the

jacket.

Preferably, the separator is non-metallic.
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20 Preferably, the extension is curved so as to extend
substantially tangentially to an inner surface of the
jacket. Preferably, the separator is non-netallic.
Brief Description of the Drawings A preferred form of
the present invention will now be described by way of
exanple with reference to Fig. 1 which is a schematic
cross-sectional illustration of a cable. Description
S ieeDpperaptaanFafoibaeira¥iighe acconpanyi ng
drawi ng there is depicted 10 schematically a cable 10
conprising a tubular jacket 11 which can be fornmed of

| asti_cs terial su as_PVC,. HDPE or. PTFE f.or
B, BHSEEE I EPER PR ChaCRECSAAL (YRGS Tiricoriey be

ace.wthin which.there is | ogat 0 al.i ¢ .
WIHPEEY WOkCOe ARl wSOE AR R i e A e

ace .l r L .= WMty | re
TR0 skt ol c0Uagr BOkpLondl D PRGN B 2 JeE°
A ripcord 12 is located close to the jacket in one of
the quadrants. The ripcord serves to enable the jacket
blsleibeibar BEORRA whepedpsd r@tbadnanght al so 20
provide tensilTe strength to the cable 10 to assist in
drawi ng the cabl e through spaces during installation
and provide nechanical strength if the cabl e suspended
Grerthe |lacwgmgiasiyange dystwimgn thesreanishdeppoiteds f or

exanpl e.
schematically a cable 10 comprising a tubular jacket 11

which can be formed of plastics material such as PVC,
HDPE or PTFE for example. The tubular jacket 11 defines
an internal space within which there is located a non-
metallic separator 13. The separator 13 divides the
internal space into four quadrants - within each of which
there is located a twisted cable pair 15a, 15b, 15c and
15d. A ripcord 12 is located close to the jacket in one
of the quadrants. The ripcord serves to enable the
jacket 11 to be torn open when desired and might also
provide tensile strength to the cable 10 to assist in
drawing the cable through spaces during installation and
provide mechanical strength if the cable suspended over a

long distance between two anchor points for example.

The separator 13 would typically be made as an extrusion
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-5- of non-netallic plastics material such as PE or

PTFE for exanple. As seen in the drawi ng, the

separator of the preferred enbodi nent includes four
radially extending walls - two dianetrically opposed
ones of which have a tangentisl extension 14 which
extends substantially normally fromone side of the
wal | . These dianmetrically opposed extensions 14 can
famongAatal lige FlRsddes maherded Suobhes F&ker PIFEfor

| ocate the separataor 13 supstantially central
TR BRein bl AR R AR GPRARA t Gy the

HEAEHF

R Arhediner ie¥de o FRad Y SN

A sTe S ABLANS THANY SR AN e iidlon® WalACS
serves to capture the tw sted cable palr

q;a;ifgfémta!i Iy teh i I 19X LAY RS L AD G tially

effective separation of adjacent twsted pairs and

FSYH Iy FrRN O G ildee cTERMHALAT IV t Rinkddh@ijaaedtttically
20 As wll be appreciated, the separator 13 provides a

daPaRdleanyicils Iepaail iLadbeigaesd hd \iintieathal
pairs in adjacent segnents, however the physica

sapfadd @f evgackdte 1di aretldoadid yehep pegeck athwirs t18d
pairs is greater. That is, the distance between pairs
1B setvech ti%sd, 1 ya e riigtaddan Yheenesinl.5h Thed ek8@rnissiapsedideare
than the di stance between say pair 15a and 15b for
(gugﬂgdaanﬁﬂqytend approximately half way across the
respective quadrant to partially encase the respective
twisted pair 15a, 15¢. The extensions 14 have a concave

internal surface which serves to capture the twisted

cable pair underneath it.

The extensions increase the effective separation of
adjacent twisted pairs and assists in centring the

separator within the jacket.

As will be appreciated, the separator 13 provides a
degree of physical separation between the twisted pairs
in adjacent segments, however the physical separation
between the diametrically opposed twisted pairs is
greater. That is, the distance between pairs 15a and
15¢, and between pairs 15b and 15d is greater than the
distance between say pair 15a and 15b for example. This

physical spacing of the twisted pairs is common with
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physi cal spacing of the twisted pairs is common wth
-6- certain prior art Cat 6 cables, but as wll be
appreciated, the prior art cables provide a degree of
return | ose and near end crosstal k between adj acent
twisted pairs which is greateg_than that between the 5
dianetrically opposed twisted pairs as a result of
their nmutual proximty. The provision in the present
iqemaiino praerexertp|dat ¢d dapliese prudf asr ed ldndvedi nent
of extensions 14 reduces these undesirable effects
[FEPRa-addicac &te PR dEaicaPlisp Prodideng degree of
physi cal_ barrier of the 10 separator. It has heen
f‘iﬂ]ﬂ’d’nt &S St [F8 e NETs IBiTS cfzpsr?et@&kom%"éaneﬁabacent

t,an aInyr ne side egach L1 1% Iti

& S st AR (Phpto Hesereshy

Qleadr Orrg.]cfa H%Etorl#%{?%eet bro %tcfl gbgl\gsd%%’ ?’Q'e]s%llltrr%%l ri:gxelr
er [ app ica

mutual proximity. The provision in the present invention

as exemplified in the preferred embodiment of extensions

14 reduces these undesirable effects between adjacent

twisted pairs by extending the physical barrier of the

separator. It has been found that the extensions 14 need

only extend tangentially from one side of each wall 13.

It is envisaged that the present cable will provide
superior headroom for Ethernet, broadband video, 3D

imaging and other multimedia applications.

It should be appreciated that modifications and
alterations obvious to those skilled in the art are not
be considered as beyond the scope of the present
invention. For example, in order to provide shielding in
addition to physical separation between the respective
twisted pairs of the cable, the separator 13 might be of
metal or include metallic particles. Furthermore, the
invention is not limited to a separator which divides the
jacket space into four quadrants. Two, three, five or
more segments might alternatively be provided. Also, each

segment need not contain a twisted pair. A single



It should be appreciated that nodifications and
alterations obvious to those skilled in the art are

not be considered as beyond the scope of the present

20 invention. For exanple, in order to provide

shielding in addition to physycal separation between

the respective twisted pairs of the cable, the

separator 13 might be of metal or include netallic
andudter opumuisimspaduckeri agehei opuld Prtlogafiekaithin
to a separator which divides_the 25 jacket space into
fRAfh fREReRtt-s. AFRe, Fheesabipyids oRohplEnty sits

m ght. al ternati vel e proyi ded, Al so ach segnent

el Rt o i FombRReT. BRUBATFing: o Fafeed SEURNd ve
condyct or . mul ti -conductpr_cable.could be | ocated

G oo sbal "SRR SRR CARRELEAHSEY | PP |,
its application to conmputer networking. Indeed it

could be used in audi ovisual and other applications.
-8-- CLAI Ms: 1. A cable conprising:
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a jacket defining an internal space; a separator
| ocated in the internal space and conprising three or
nore radiating walls dividing the space into three or
nore segnents, at |east one, but not all, of the walls
conprising an extension exten8ing fromone side only
of the wall substantially normally therefrom 10 and

mately hal fway across a segnent to at | east
partially encl ose one of the segnents; and a conductor
| ocated wthin each segnent. 2. The cabl e of

q_al m ,cgﬁgh_eer (ecgoq?trrh%i%g ensi on includes 15 an inwardly

faci ng concave s 2c63° 3. The cable of Jaim1l

wher ei dﬁﬂggﬂgqﬂgﬁﬁﬁgg [ &3q0quct QR 0f a tw sted
pair. % 4. The cabl e 3f%é g?ﬁfl, whe e%ﬁ'the separ at or
di vi des $djeaAdU N¥caHACE N Hhe (ALbrAHRdEBALS. apg The
cabl e of aim4, wherein the separator conprises four

I st i dichg\alHrecaided: Woeeeradeatinyawh106 @ividing the
space into three or more segments, at least one, but not
all, of the walls comprising an extension extending from
one side only of the wall substantially normally therefrom
and approximately halfway across a segment to at least

partially enclose one of the segments; and

a conductor located within each segment.

2. The cable of Claim 1, wherein the extension includes

an inwardly facing concave surface.

3. The cable of Claim 1, wherein each conductor is one

conductor of a twisted pair.

4. The cable of Claim 1, wherein the separator divides

the internal space into four quadrants.

5. The cable of Claim 4, wherein the separator comprises
four radiating walls and wherein each wall of a
diametrically opposed pair of said walls includes a said

extension.

6. The cable of Claim 1, wherein the extension is curved



25 dianetrically opposed pair of said walls includes a
said extension. so as to extend substantially
tangentially to an inner surface of the jacket. 7. The

cable of Cdaim1l1, wherein the separator is non - 5
metal | ic. -9-

so as to extend substantially tangentially to an inner

surface of the jacket.

7. The cable of Claim 1, wherein the separator is non-

metallic.



