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(54) A UTP cable assembly having means for preventing cross talk

(57) Disclosed is an unshielded twisted pair (UTP)
cable assembly having a structure capable of preventing
cross talk between wire pairs to improve its transmission
properties. The UTP cable includes at least two UTP ca-
bles, in each of which wire pairs, each having two insu-
lator-coated wires twisted in a spiral manner, are aggre-

gated in a sheath; and a web member interposed be-
tween the UTP cables to interconnect the adjacent UTP
cables and keep a space between the adjacent UTP ca-
bles, wherein the web member has a width of 0.2 mm to
2.0 mm. This UTP cable assembly may prevent cross
talk among wire pairs to maintain its transmission prop-
erties stably.

FIG. 3

2
p1 100 10 101 /C1 02\ P5
l 7 \ P6 I// / AN
P2 | ) P4 | i P8
=N AN - \ Y ~~
/ - \\ - 3 10\3 // \ N /7 \
\\\\\\\\ / ) 7 TN \\
NN 7 7 \\\
i\\\ /’// \ ’ \ Z, \/ \ /
\ N 7/ \ /
\\_,{// \\\\ \\_,/ \\_,7 \ \\_’/
| |
\ \ /// . \\\ / ) /
P3 104 P7

Printed by Jouve, 75001 PARIS (FR)



1 EP 1619 695 A2 2

Description
BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an unshielded
twisted pair (UTP) cable assembly, and specifically a
UTP cable assembly having a structure capable of pre-
venting cross talk between wire pairs to improve its trans-
mission property.

Description of the Related Art

[0002] The UTP cable is an unshielded twisted pair
widely used to construct a communication network such
as LAN, which includes wire pairs (P), each having two
insulator-coated wires 10, 11 twisted in a spiral manner
as shown in Fig. 1. In common cases, at least two cables
C are assembled as a bundle as shown in Fig. 2.
[0003] However, a conventional bundle-type UTP ca-
ble has a disadvantage of inducing alien cross talk that
an electromagnetic field induced in wires of each single
UTP cable gives electromagnetic influences on other ad-
jacent UTP cables due to its structure that adjacent ca-
bles are contacted with each other.

[0004] As for such alien cross talk, its regulation
scopes and specific regulated values are limited in Article
3.3.11 of IEC61156-5, Multicore and symmetrical
pair/quad cables for digital communications- Part5: Sym-
metrical pair/quad cables with transmission characteris-
tics up to 600MHz-Horizontal floor wiring- Sectional spec-
ification.

[0005] Inaddition, aconventional UTP cable assembly
has a problem that the inherent pitch arranged in of a
cable pair at opposite locations or the aggregated pitch
of twisted wire pairs are designed to have the same length
in each UTP cable, so the alien cross talk between the
UTP cables becomes worse. In particular, a UTP cable
arranged in the center of the cable assembly is severely
electromagnetically affected from other cables in all di-
rections, and such a severe electromagnetical influence
acts as a noise in the signal transmission system, even-
tually causing a communication disorder.

SUMMARY OF THE INVENTION

[0006] Therefore, the present invention is designed to
solve the problems of the prior art, and it is an object of
the present invention to provide a UTP cable assembly
having a structure capable of preventing the generation
of cross talk between internal wire pairs of the UTP cable,
adjacent to each other.

[0007] It is another object of the present invention to
provide a UTP cable assembly satisfying pitch conditions
of wire pairs capable of inhibiting generation of cross talk.
[0008] In order to accomplish the above object, the
present invention provides a UTP (Unshielded Twisted

10

15

20

25

30

35

40

45

50

55

Pair) cable assembly, which includes at least two UTP
cables, in each of which wire pairs, each having two in-
sulator-coated wires twisted in a spiral manner, are ag-
gregated in a sheath; and a web member interposed be-
tween the UTP cables to interconnect the adjacent UTP
cables and keep a space between the adjacent UTP ca-
bles, wherein the web member has a width of 0.2 mm to
2.0 mm.

[0009] A width of the web member functions to mini-
mize cross talk between the UTP cables and to keep an
optimum space therebetween. At this time, if the web
member has an extremely small width, it is difficult to
dismantle the UTP cable assembly, causing damage of
the cables, while, if the web member has an extremely
large width, it is difficult to keep an optimum space be-
tween the UTP cables. Accordingly, The width of the web
member may be preferably set to the range of 0.2 mm
to 2.0 mm, more preferably 0.8 mm to 1.2 mm.

[0010] Inthe UTP cables, the wire pair has a minimum
pitch value of about 8 mm and a maximum pitch value
of about 20 mm to satisfy cross talk property and other
properties in the 4-pair single UTP cable. And the pitch
values of the remaining two wire pairs in the 4-pair single
UTP cable are further determined within the range be-
tween the maximum and minimum pitch values. Pitch
combinations among four wire pairs in the single UTP
cable determined as above thus satisfy electric proper-
ties of each single UTP cable.

[0011] Each single UTP cable should satisfy electric
properties even if a web member is interposed between
the UTP cables to keep a space between at least two
UTP cables. At this time, the wire pairs arranged in cor-
responding locations in the UTP cables preferably have
different pitch values. In addition, the difference of the
pitch values between the corresponding wire pairs pref-
erably has a value of 0.2 mm or more.

[0012] In the sheath of the UTP cable, four wire pairs
may be aggregated. In this case, the difference of pitches
between the four wire pairs is preferably 0.5 mm to 7.5
mm, more preferably 1.0 mm to 7.0 mm.

[0013] In the present invention, in case at least four
UTP cables are connected in series, respective pitches
of wire pairsinan odd number group orinan even number
group have the same length, respectively.

[0014] Additionally, a cross filler may be further insert-
ed in the sheath of the UTP cable in a length direction to
isolate the wire pairs from each other.

[0015] In addition, the web member is made of polyvi-
nyl chloride (PVC) or low smoke zero halogen (LSZH)
materials.

The UTP cable assembly according to another embodi-
ment of the present invention includes at least two UTP
cables, in each of which wire pairs, each having two in-
sulator-coated wires twisted in a spiral manner, are ag-
gregated in a sheath; and a web member interposed be-
tween the UTP cables to interconnect the adjacent UTP
cables and keep a space between the UTP cables and
having a width of 0.2 mm to 2.0 mm, wherein the wire
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pairs in each UTP cable are twisted at regular aggrega-
tion pitches, and aggregation pitches of the adjacent UTP
cable have differentlengths. In this case, the aggregation
pitch is preferably 50 mm to 200 mm, more preferably 70
mm to 150 mm.

[0016] In case atleast four UTP cables are connected
in series, aggregation pitches of wire pairs in an odd
number group or in an even number group preferably
have the same length, respectively.

[0017] Additionally, a cross filler may be further insert-
ed in the sheath of the UTP cable in a length direction to
isolate the wire pairs from each other.

[0018] Inaddition, the web member is preferably made
of polyvinyl chloride (PVC) or low smoke zero halogen
(LSZH) materials, with its width of 0.2 mm to 2.0 mm,
more preferably 0.8 mm to 1.2 mm.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] Other objects and aspects of the presentinven-
tion will become apparent from the following description
of embodiments with reference to the accompanying
drawing in which:

Fig. 1 is a perspective view showing a conventional
wire pair provided in a UTP cable;

Fig. 2is across sectional view showing a bundle-type
UTP cable according to the prior art;

Fig. 3is a cross sectional view showing a UTP cable
assembly according to one embodiment of the
present invention;

Fig. 4 is a cross sectional view showing a UTP cable
assembly according to another embodiment of the
present invention; and

Fig. 5 is a graph showing the regulated values of
alien cross talk according to IEC61156-5 and meas-
urement values of the UTP cable assembly accord-
ing to the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0020] Hereinafter, preferred embodiments of the
present invention will be described in detail referring to
the accompanying drawings. Prior to the description, it
should be understood that the terms used in the specifi-
cation and appended claims should not be construed as
limited to general and dictionary meanings, but interpret-
ed based on the meanings and concepts corresponding
to technical aspects of the present invention on the basis
of the principle that the inventor is allowed to define terms
appropriately for the best explanation. Therefore, the de-
scription proposed herein is just a preferable example
for the purpose of illustrations only, not intended to limit
the scope of the invention, so it should be understood
that other equivalents and modifications could be made
thereto without departing from the spirit and scope of the
invention.

[0021] Fig. 3is a cross sectional view showing a UTP
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cable assembly according to one embodiment of the
present invention.

[0022] Referringto Fig. 3, the UTP cable assembly ac-
cording to one embodiment of the present invention in-
cludes at least two UTP cables C1, C2, each having a
plurality of wire pairs P1 to P8 therein, and aweb member
103 interposed between adjacent UTP cables C1, C2.
[0023] In Fig. 3, the order of the wire pairs P1 to P8
shows in each single UTP cable P1~P4 and P5~P8 that
P1 and P5 correspond to the shortest pitches and P4 and
P8 correspond to the longest pitches, respectively. And,
the order of their lengths is applied to every single UTP
cable identically.

[0024] The UTP cable C1, C2 is configured so that a
plurality of wire pairs P1 to P8, each having two insula-
tor-coated wires 100 and 101 twisted in a spiral manner,
are aggregated in a sheath 102.

[0025] The web member 103 is interposed between
the UTP cables C1, C2 to connect the adjacent UTP ca-
bles C1, C2 to each other. The web member 103 also
keeps a space between the UTP cables C1, C2 so as to
prevent alien cross talk. The web member 103 has a web
structure easily torn to facilitate dismantling operation of
the cable, and is preferably formed of polyvinyl chloride
(PVC) or low smoke zero halogen (LSZH) materials. The
shape of the web member 103 may be variously modified,
not limited to one shown in the figures. The width W of
the web member 103 may be preferably set to 0.2 mm
to 2.0 mm, more preferably 0.8 mm to 1.2 mm, to keep
an optimum space between the UTP cables C1, C2 and
also to minimize the cross talk.

[0026] In the UTP cables C1, C2 interconnected via
the web member 103 interposed therebetween, the pitch-
es of wire pairs arranged at the corresponding positions
like P1 and P5, or P4 and P8, preferably have different
lengths to minimize an electromagnetic interaction be-
tween the pairs. At this time, the difference of pitches
between the corresponding wire pairs is preferably main-
tained to 0.2 mm or larger to prevent the electromagnetic
interaction.

[0027] In the sheath 102 of the UTP cables C1, C2,
four wire pairs are aggregated. In this case, the difference
of pitches between the wire pairs is preferably maintained
in the range of 0.5 mm to 7.5 mm, more preferably 1.0
mm to 7.0 mm, to minimize the electromagnetic interac-
tion. Here, the number of wire pairs is not limited to this
embodiment but may be variously modified.

[0028] Additionally, a cross filler 104 is inserted in a
length direction in the UTP cable C1, C2 having four wire
pairs so as to isolate the wire pairs from each other and
prevent the cross talk between the pairs. The cross filler
104 is provided with 4 bulkheads crossing with each other
S0 as to bar interaction between the wire pairs.

[0029] Inaddition, in case at least four UTP cables are
connected in series, the aggregation pitches of wire pairs
in an odd number group or in an even number group
preferably have same length.

[0030] In another embodiment of the present inven-
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tion, the wire pairs in the UTP cables C1, C2 may be
aggregated with being twisted with each other at regular
aggregation pitches. That is to say, the UTP cable C1 is
configured so that the wire pairs P1 to P4 are spirally
twisted with each other at regular aggregation pitches,
and the UTP cable C2 is configured so that the wire pairs
P5 to P8 are spirally twisted with each other at regular
aggregation pitches. Here, the aggregation pitches of the
UTP cables C1 and C2 preferably have different lengths
to prevent the cross talk between the wire pairs. It is be-
cause that the electromagnetic interaction is inversely
proportional to the distance between the wires. If the ag-
gregation pitches of the wire pairs are identical to each
other, the space between the corresponding pairs of the
respective UTP cables are kept regularly, which may
maximize influence of the alien cross talk between the
pairs. In this case, the aggregation pitches of the UTP
cables C1, C2 may be set in the range of 50 mm to 200
mm, more preferably 70 mm to 150 mm, for more effec-
tive prevention-of the cross talk.

[0031] The web member is interposed between the
UTP cables to connect the adjacent UTP cables to each
other, and simultaneously to prevent alien cross talk with
keeping a space between the UTP cables. Also, the web
member has a web structure easily torn to facilitate dis-
mantling operation of the cable, and is preferably formed
of polyvinyl chloride (PVC) or low smoke zero halogen
(LSZH) materials. The shape of the web member may
be variously modified, not limited to one shown in the
figures. The width W of the web member 103 may be
preferably set to 0.2 mm to 2.0 mm, more preferably 0.8
mm to 1.2 mm, to keep an optimum space between the
UTP cables and also to minimize the cross talk.

[0032] Fig. 4 shows an embodiment where four UTP
cables C1to C4 are connected in series. If at least 4 UTP
cables are connected in series as shown in Fig. 4, re-
spective pitches and aggregation pitches of the wire pairs
in an odd number cable group (see C 1 and C3) or in an
even number cable group (see C2 and C4) have the same
lengths, while the pitches in adjacent cable groups pref-
erably have different lengths to prevent the cross talk
between the wire pairs P1 to P16.

[0033] Fig. 5 shows an embodiment to which condi-
tions for keeping a regular space between UTP cables
and conditions for optimizing their pitches as mentioned
above are applied. In Fig. 5, a regulated value P20 of the
alien cross talk regulated in IEC61156-5 and a measure-
ment value of each cable are depicted.

[0034] In the UTP cable assembly of the present in-
vention as mentioned above, UTP cables are intercon-
nected with an optimum space by means of the web
member 103, so the wire pairs of adjacent UTP cables
are not electromagnetically affected from each other and
therefore the alien cross talk is prevented.

[0035] Inthe UTP cables, the electromagnetic interac-
tion is also minimized among wire pairs and therefore
the cross talk is effectively prevented since respective
pitches of wire pairs arranged at corresponding positions
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or aggregation pitches of the adjacent UTP cables are
formed to have different lengths.

[0036] The present invention has been described in
detail. However, it should be understood that the detailed
description and specific examples, while indicating pre-
ferred embodiments of the invention, are given by way
of illustration only, since various changes and modifica-
tions within the spirit and scope of the invention will be-
come apparentto those skilled in the art from this detailed
description.

APPLICABILITY TO THE INDUSTRY

[0037] Asbeendescribed above, the presentinvention
may prevent the generation of alien cross talk between
wire pairs and allow manufacture of standardized UTP
cable assemblies because a space between the UTP
cables may be kept optimally.

[0038] In particular, the present invention ensures
easy dismantling of cables under construction since UTP
cables keep a constant space by means of a web struc-
ture that is easily torn.

[0039] Also, the present invention may provide a UTP
cable assembly having optimized pitch conditions to min-
imize electromagnetic interaction between wire pairs.
[0040] The presentinvention as mentioned above may
be very usefully used for a 10-gigabit transmission net-
work as a signal transmission system of acommunication
cable using copper, which requires prevention of alien
cross talk.

Claims

1. A UTP (Unshielded Twisted Pair) cable assembly,
comprising;
at least two UTP cables, in each of which wire pairs,
each having two insulator-coated wires twisted in a
spiral manner, are aggregated in a sheath; and
a web member interposed between the UTP cables
to interconnect the adjacent UTP cables and keep a
space between the adjacent UTP cables,
wherein the web member has a width of 0.2 mm to
2.0 mm.

2. The UTP cable assembly according to the claim 1,
wherein the web member has a width of 0.8 mm to
1.2 mm.

3. The UTP cable assembly according to claims 1 or 2,
wherein among the wire pairs arranged at corre-
sponding positions in the UTP cables, at least one
wire pair has different pitch values.

4. The UTP cable assembly according to the claim 3,
wherein a difference of the pitch values of the wire
pairs arranged at corresponding positions is at least
0.2 mm.
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The UTP cable assembly according to the claim 3,
wherein, among a plurality of wire pairs aggregated
in a single UTP cable, a wire pair having the shortest
pitch value and a wire pair having the longest pitch
value are arranged adjacently.

The UTP cable assembly according to the claim 5,
wherein four wire pairs are aggregated in the sheath
of the UTP cable.

The UTP cable assembly according to the claim 6,
wherein the difference of pitches between the four
wire pairs is 0.5 mm to 7.5 mm.

The UTP cable assembly according to the claim 7,
wherein the difference of pitches between the four
wire pairs is 1.0 mm to 7.0 mm.

The UTP cable assembly according to the claim 3,
wherein, in case at least four UTP cables are con-
nected in series, respective pitches of wire pairs in
an odd number group or in an even number group
have the same length, respectively.

The UTP cable assembly according to the claim 3,
further comprising:

a cross filler inserted in the sheath of the UTP
cableinalength direction to isolate the wire pairs
from each other.

The UTP cable assembly according to the claim 1,
wherein the web member is made of polyvinyl chlo-
ride (PVC) or low smoke zero halogen (LSZH) ma-
terials.

A UTP cable assembly, comprising;

at least two UTP cables, in each of which wire pairs,
each having two insulator-coated wires twisted in a
spiral manner, are aggregated in a sheath; and

a web member interposed between the UTP cables
to interconnect the adjacent UTP cables and keep a
space between the UTP cables and having a width
of 0.2 mm to 2.0 mm,

wherein the wire pairs in each UTP cable are twisted
at regular aggregation pitches, and aggregation
pitches of the adjacent UTP cable have different
lengths.

The UTP cable assembly according to the claim 12,
wherein the web member has a width of 0.8 mm to
1.2 mm.

The UTP cable assembly according to claim 12 or
13, wherein the aggregation pitch has a length of 50

mm to 200 mm.

The UTP cable assembly according to the claim 14,

10

15

20

25

30

35

40

45

50

55

16.

17.

18.

wherein the aggregation pitch has a length of 70 mm
to 150 mm.

The UTP cable assembly according to the claim 12,
wherein, in case at least four UTP cables are con-
nected in series, aggregation pitches of wire pairs in
an odd number group or in an even number group
have the same length, respectively.

The UTP cable assembly according to the claim 12,
further comprising:

a cross filler inserted in the sheath of the UTP
cableinalengthdirectiontoisolate the wire pairs
from each other.

The UTP cable assembly according to the claim 12,
wherein the web member is made of polyvinyl chlo-
ride (PVC) or low smoke zero halogen (LSZH) ma-
terials.
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FIG. 1
(PRIOR ART)
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FIG. 2
(PRIOR ART)
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