Office de la Propriete Canadian CA 2122420 C 2003/04/08

Intellectuelle Intellectual Property

du Canada Office (11)(21) 2 1 22 420
Un organisme An agency of

d'Industrie Canada Industry Canada (12) BREVET CANADIEN

CANADIAN PATENT
13) C

(22) Date de depot/Filing Date: 1994/04/28 (51) CL.Int.>/Int.CI.° HO1B 7/08
(41) Mise a la disp. pub./Open to Public Insp.: 1994/12/25 (72) Inventeurs/Inventors:

(45) Date de deéelivrance/lssue Date: 2003/04/08
(30) Priorite/Priority: 1993/06/24 (08/082,340) US

MCNEILL, DAVID BRIAN, US;
KILPATRICK, JERRY BLANTON, US

(73) Proprietaire/Owner:
WHITAKER CORPORATION (THE), US

(74) Agent: SMART & BIGGAR

(54) Titre : CABLE DE TELECOMMUNICATION DE CATEGORIE 5
54) Title: CATEGORY 5 TELECOMMUNICATION CABLE

(57) Abrége/Abstract:
This Invention Is directed to a high performance electrical telecommunication transmission cable, particularly for undercarpet

app

subj

ications. More precisely, this invention Is directed to a low-profile, high performance flat cable, where the cable may be
ected to potentially damaging compressive forces from walking on an overlying carpet. The cable comprises a plurality of
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Abstract of the Disclosure

‘This invention is directed to a high performance electrical
telecommunication transmission cable, particularly for undercarpet
applications. More precisely, this invention is directed to a low-
profile, high performance flat cable, where the cable may be
subjected to potentially damaging compressive forces from walking
on an overlving carpet. The cable comprises a plurality of
conductors arranged as plural sets of twisted pairs, with.each
conductor consisting of an inner conductive core surrounded by
insulation, an outer dielectric member having plural longitudinally
extending chambers, where each chamber includes two sets of the
twisted pairs, spaced-apart and arranged in side-by-side fashion
and generally parallel. The height.of the chamber is dimensioned
to exceed the wrap diameter of a set of a twisted pair of
conductors. Adjacent chambers include a dielectric vertically
disposed wall therebetween to provide resistance to compressive
forces, and the twisted pairs therewithin exhibit a preferred twist
on the order of 1/2 to 1 inch lay length. For cable lengths of at
least 1000 feet, the cable is characterized by an attenuation and

NEXT loss which exceed the Category 5 requirements of EIA TSB-36.
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CATEGORY 5 TELECOMMUNICATION CABLE

The present invention is directed to a high performance

electrical telecommunication transmission cable, such as for
undercarpet applications, where the cable is intended to meet or
exceed the requirements for Category 5 cable, as hereinafter
defined, while further offering structural inteqgrity to the cabling
system. |

As a result of increased ILAN speeds and improved connecting
devices, an effort evolved to develop high performance unshielded
twisted-pair (UTP) cable to meet the emerging requirements of the
telecommunications industry. U.S. Patent No. 4,873,393 to Friesen
et al. purports to meet the foregoing requirements with a cabling
system suited for the transmission of substantially error-free data
at relatively high rates over relatively long distances. According
to the patent, this performance is achieved by the use of at least
two pairs of individually insulated conductors, where the pairs of
individually insulated conductors are enclosed in a tubular member
conprising a plastic insulation material. The twist length of each
palr of insulated conductors should not exceed a value equal to the
product of about forty and‘the‘outer diameter of the plastic
insulation. Further, the twist lengths among the conductor pairs
are varied in accordance‘with a twist frequency scheme modﬁlated by
non-uniform increments of twist frequency. While purporting to |
meet the requirements of Category 5, the system thereof falls
significantly short in providing structural integrity to the cable,

whereby it may be used in undercarpet telecommunication
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transmission systems without damaging the system and interfering

with its performance.

U.S. Patent No. 4,777,325 to Siwinski discloses a low profile
cable system for undercarpet applications, where such system
appears to offer some limited structural integrity to the cable,
but not the high performance requirements for present day
transmission systems. The cable system as disclosed therein
comprises a plurality of twisted pairs of conductors positioned
side-by-side, each pair in separate compartments formed within a
hollow envelope of an extruded outer sheath. Separator ribs, which
do not extend across the entire height of the sheath, are provided
to prevent lateral movement of twisted pairs out of their
respective compartments. Laterally extending so0lid members may be
included to withstand compressive loads.

The present invention, whose contributions will become
apparent in the following description, particularly when read in
conjunction with the accompanying drawings, combines high
performance with structural integrity, especially for undercarpet

applications.

Summary of the Invention

This invention relates to a high performance electrical
telecommunication transmission cable, such as for undercarpet
applications. More precisely, this invention is directed to a low-
profile, high performance flat cable, where the cable may be
subjected to potentially damaging compressive forces. The cable

conmprises a plurality of conductors arranged as plural sets of
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twisted pairs, with each conductor consisting of an inner
conductive core surrounded by insulation, an outer dielectric
member having plural longitudinally extending chambers, where each
chamber includes two sets of the twisted pairs, spaced-apart and
arranged in side-by-side fashion and generally parallel. The
height of the chamber 1s dimensioned to exceed the wrap diameter of
a set of a twisted pair of conductors. Adjacent chambers include a
dielectric vertically disposed wall therebetween to provide
resistance to compressive forces, and the twisted pairs therewithin
exhibit a twist on the order of 1/2 to 1 inch lay length. For
cable lengths of at least 1000 feet, the cable is characterized by
an attenuation and NEXT loss which exceed the Category 5

requirements of EIA TSB-36.

Brief Description of Drawings

FIGURE 1 is a top perspective view of a low-profile, high

performance cable according to the invention.

FIGURE 2 1s an enlarged partial sectional view taken laterally

through the cable of Figure 1.
FIGURE 3 is a sectional view taken along line 3-3 of Figure 2.

Detailed Description of Preferred Embodiment

The present invention relates to a high performance
transmission cable that meets or exceeds the performance
requirements for Category 5 cable, as defined by the Electronic

Industries Association (EIA) standard TSB-36 for Unshielded Twisted

Pair Cable (UTP).
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Two important test criteria for UTP under Category 5 are
attenuation and near end crosstalk (NEXT) loss, where attenuation
is commonly derived from swept frequency signal measurement at the
output of 1000 ft. of cable. The maximum attenuation for UTP of 24
AWG thermoplastic insulated conductors, for Category 5, in a given
frequency range is listed in TABLE I, hereinafter. The second
important test criteria is NEXT loss which is commonly derived from
swept frequency measurement using a network analyzer or an s-
parameter test set. That is, a balanced input signal is applied on
a disturbing pair (excited) while the crosstalk signal 1s measured
at the output port on a disturbed pair (monitored) at the near end
of the cable. At the far end, the disturbed and disturbing pair
are terminated in a 100 Ohm resistance. The minimum values, though
such values are actually negative, for Category 5 are listed in
TABLE II. An explanation of the test criteria, insofar as they
relate to the present invention and the prior art, exemplified by
U.S. Patent No. 4,777,325, will be covered later.

Turning now to the invention as illustrated in the
accompanying Figures 1 to 3, the UTP cable 10 hereof, preferably
four pairs of conductors and particularly intended for undercarpet
applications, comprises a continuously extruded outer insulative
jacket 12, formed of a dielectric material, such as polyvinyl
chloride (PVC), containing preferably a pair of elongated chambers
14, where each chamber is intended to receive two pairs of twisted
conductors 16. As a part of the extrusion process, a pair of

laterally extending tapered members 18, 20, or wings, along with a
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broad internal rib 22, or section may be formed. These two
laterally adjacent members 18 and 20 are Joined to the edges of the
centrally disposed insulative jacket 12 by a thin extruded section
24 and 26. Although each of the laterally adjacent members 18 and
20 are tapered toward their free ends, the maximum height of each
solid member 18 and 20 adjacent the conductive sheath or jacket is
substantially equal in height to the sheath 12. This arrangement,
coupled with the central internal rib 22, provides improved '
resistance to compression, such as may be experienced from walking
on an overlying carpet.

As best 1illustrated in Figure 2, the individual conductors,
such as conductors 28 and 30 which form each of the conductors
pairs 16, are positioned generally side~by-side within the outer
sheath or jacket 12. Each individual conductor 28 and 30 has an
inner conductor core surrounded by insulation, where a commercial
conductor may be identified as 24 AWG. These insulated wires are
then twisted in a conventional fashion along their length to form
twisted pairs, where the twist is less than one inch, i.e., a 360°
rotation of the conductor in less than one inch of conductor
length, preferably a twist of from 1/2 to 1 inch lay length. Two
pairs of the twisted conductors 16 are arranged in a single chamber
14, where the wrap diameter "D", namely, twice the conductor
diameter, is less than the height "H" of the chamber 14. That 1s,
"H" 1s from 5 to 15% greater than the wrap diameter "D" to provide
ample air space about the twisted conductors, see Figqure 3. From a

practical standpoint, the dimensioning therewithin is such that a
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given twisted pair of conductors 16 may be readily withdrawn from
its chamber 14, such as by pulling.

From a closer inspection of Figure 2, which illustrates the
relative position of the conductor pairs 16 within chamber 14, it
will be seen that considerable air space is provided. It was
discovered that this i1ncreased air space, plus the broad central
rib 22 to space the chambers 14, dramatically improved the
attenuation of the cable making it possible to achieve Category 5
in a low-profile undercarpet cable.

This improved performance can best be illustrated in the
following data, where four unshielded twisted pairs of 24AWG
thermoplastic insulated conductors, enclosed by a thermoplastic
jacket, were subjected to the Category 5 performance requirements
for attenuation and crosstalk. For these tests, a first cable was
prepared in accordance with the profile of Figure 2 (Invention),
and a second cable 1n accordance with the profile of four

individual twisted pairs, each within its separate chamber under

U.S. Patent No. 4,777,325.
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TABLE I

Attenuvation Characteristics - dB Max. per 1000 ft.
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From Table I, it will be seen that the prior art cable, made
in accordance with the teachings of U.S.-Patent No. 4,777,325, 1in
the frequency range of from 4.0 to 100.0 MHz, failed to meet the
attenuation performance requirements of Category 5 cable. In
contrast, throughout the full frequency range of from 1.0 to 100.0
MHz, the cable of this invention exceeded the performance
requirements for Category 5 cable. 1In all cases, the dB was below
the maximum levels set out in the specification.

Table II tells a different story. Such Table shows that both
cables satisfactorily met the NEXT performance regquirements for
Category 5 cable. As may be true in some situations, enhancement
of one property or characteristic may often be accomplished with
the attending loss or deterioration of a second property or
characteristic. However, in the present case, it was possible to
significantly improve attenuation without a serious loss in NEXT
performance. Thus, this invention has resulted in a low profile
undercarpet cable that meets and/or exceeds the performance

requirements for Category 5 cable.
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Claims:

1. A low-profile, high performance flat cable suitable for
undercarpet applications, where said cable may be subjected to
potentially damaging compressive forces, said cable comprising a
plurality of conductors arranged as plural sets of twisted pairs,
with each conductor consisting of an inner conductive core
surrounded by insulation, an outer dielectric member having plural
longitudinally extending chambers, where each said chamber includes
two sets of saild twisted pairs spaced-apart and arranged in side-
by-side fashion and generally parallel, where the height of said
chambers exceeds the wrap diameter of a set of a twisted pair of
conductors, and where adjacent chambers include a dielectric
vertically disposed wall therebetween to provide resistance to said
compressive forces, and said twisted pairs exhibit a twist on the
order of 1/2 to 1 inch lay length and said cable for lengths of at
least 1000 feet is characterized by an attenuation and NEXT loss
which exceed the Category 5 requirements of EIA TSB-36.

2. The cable according to claim 1, wherein said outer
dielectric member is provided with a pair of tapered wing portions
laterally extending therefrom.

3. The cable according to c¢laim 1, wherein there are two
said chambers with each containing two sets of twisted pairs of
conductors.

4. The cable according to claim 1, wherein the wrap diameter

of each said twisted pair of conductors is a predetermined
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dimension, and the height of said chamber is from 5 to 15% greater
than said predetermined dimension.

5. The cable according to claim 1, wherein the width of said
vertically disposed wall is sufficient to provide additional

shielding between the internal pairs of twisted conductors.
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