
;pqe3eV@S|$6T@:=0 A COMPOSITE YARN The present invention relates to the
field of composite yarn of bright color, and in particular composite yarn
of high visibility. It relates more 5 particularly to a composite yarn
suitable;for use in making clothes of bright color or high visibility, and
also for providing good protection against heat and/or flame. In certain
fields of industry, workers can be 10 exposed to heat and to flame. They
therefore need to wear protective clothing made from specially adapted
textile yarn. Protective clothing is the subject of standards designed to
guarantee a protection threshold. Particular mention can be made of the
standard EN 531. 15 On another topic, it is sometimes required that clothes
be bright in color in order to present great visibility, so as to give
warning that workers are present. Thus, yarn is available in the following
colors: royal blue, fluorescent yellow, fluorescent 20 orange, fluorescent
red. Using clothes of different colors can serve as a distinctive sign,
making it possible, for example, to distinguish between a plurality of
teams on a worksite or a zone where action is being taken. Bright colors
for workers' clothing vary over a 25 wide range of shades. Thus, for
example, yarn of royal blue color is known which enables a good level of
visibility to be obtained. Yarn is also known of yellow color, of orange
color, and of red color that enable a level of visibility to be 30 obtained
that satisfies visibility criteria such as those defined in standard EN
471, for example. In several sectors of activity, it is necessary for
workers to wear clothing that simultaneously provides protection against
the risks associated with fire and 35 that is also bright in color, and in
particular highly visible. For this purpose, brightly colored yarn, in
particular yellow yarn, is known that satisfies the     2 criteria of high
visibility and protection against fire. The yarn is intrinsically resistant
to heat and it contains yellow pigments. That solution is not suitable, for
example, for 



5 obtaining yarn of high visibility orange color satisfying the criteria of
standard EN 471 and also providing protection against heat. No yarn of
fluorescence orange color is known that confers satisfactory fire
protection. An object of the present invention is to propose a 10 solution
to this problem by presenting novel textile yarn of bright color, and
particularly of high visibility, that also provides protection against the
risks associated with fire, and in particular novel textile yarn that is
orange. 15 To this end, the invention provides a composite yarn of bright
color comprising a core surrounded by a casing, the yarn being
characterized in that it comprises at least: yarn or fibers A of bright
color; 20 ~ at least one type of yarn or fibers selected from the following
group: temperature-stable yarn or fibers B; and smothering yarn or fibers C
causing gas to be given off of a kind to inhibit combustion of adjacent 25
substances when the yarn or fibers is/are subjected to flame; and
characterized in that the casing comprises at least yarn or fibers A. The
composite yarn of the invention is a yarn of 30 bright color. By way of
example, the bright color may be bright red or royal blue. The term
"yarn-of bright color" preferably covers yarn having a luminance factor as
defined in standard EN 471, of not less than 0.2. The composite yarn is
preferably is a high 35 visibility yarn, colored yellow, orange, ox red.
High visibility is characterized by chromaticity coordinates and by a
luminance factor, in accordance with standard   3 EN 471. The method of
testingchromaticity coordinatesand luminance factor are specified in CIE
standard15:2:1968.In a preferred embodimentof the invention, the5composite
yarn is a high visibility yarn whosechromaticity coordinates and luminance
factor areselected from:chromaticity coordinateslying in the ellipsedefined
by the following (X; Y)pairs of coordinates10(0.610; 0.390), (0.544;
0.376),(0.579; 0.341), (0.655;0.344) with a luminance factor(3 greater than
0.40;chromaticity coordinateslying in the ellipsedefined by the following
(X; Y)pairs of coordinates(0.387, 0.610), (0.356; 0.494),(0.398; 04S2),
(0.460;150.540) with a luminance factor~3 greater than 0.76;chromaticity
coordinateslying in the ellipsedefined by the following (X; Y)pairs of
coordinates(0.655; 0.344), (0.579; 0.341),(0.606; 0.314), (0.690;0.310)
with a luminance factor(3 greater than 0.25.20According to a preferred
characteristic of theinvention, the yarn or fibers A are yarn or fibers
oforange, yellow, or red color, of optical properties suchthat a casing
made solely fromsuch yarn ox fibers haschromaticity coordinates and
aluminance f&ctor selected25from:chromaticity coordinateslying in the
ellipsedefined by the following (X; Y)pairs of coordinates(0.610; 0.390),
(0.544; 0.376),(0.579; 0.341), (0.655;0.344) with a luminance factor(3
greater than 0.40. This30yarn or these fibers is/are ofa fluorescent
orangecolor. chromaticity coordinates lying in the ellipse defined by the
following (X; Y) pairs of coordinates (0.387, 0.610), (0.356; 0.494),
(0.398; 0452), (0.460; 35 0.540) with a luminance factor [err] greater than
0.76. This yarn or these fibers is/are of a fluorescent yellow color.  



4 chromaticity coordinates lying in the ellipse defined by the following
(X; Y) pairs of coordinates (0.655; 0.344), (0.579; 0.341), (0.606; 0.314),
(0.690; 0.310) with a luminance factor (3 greater than 0.25. This 5 yarn or
these fibers is/are of a fluorescent red color. The composite yarn is
obtained from yarn or fibers or several types, yarn or fibers A, B, and/or
C. If a yarn or fiber presents simultaneously the characteristics of yarn
or fibers of two types, e.g. B and C, then it 10 belongs to each of those
two types. Yarn or fibers A are used in making up the casing of the
composite fiber so as to appear at the surface of the composite fiber of
the invention. The term "yarn" is used to cover a continuous multi15
filament object, continuous fiber-spun yarn obtained from a single type of
fiber, or a mixture of fibers, e.g. intimately mixed fibers B and C, or
fibers B and/or C with other fibers. It also covers a contiguous yarn
obtained by assembling a plurality of yarn or filaments, 20 or a continuous
monofilament. By way of example, the yarn or fibers A may be yarn or fibers
based on polyethylene terephthalate including a pigment that is introduced
prior to spinning and that confers the required color to the yarn or
fibers. The 25 pigment is advantageously of orange color. By way of example
it may comprise orange yarn sold by the supplier Trevira under the
reference Texturgarn Typ 501 V. It may also comprise yarn or fibers based
on polyethylene terephthalate of color provided by a dye. 30 By way of
example, the surface treatment may comprise a step of introducing yarn or
fibers into a solution containing a dye corresponding to the desired color.
The composite yarn of the invention may comprise yarn of fibers A of
different kinds. 35 The yarn or fibers B are temperature-stable. It is this
yarn or these fibers in which shrinkage and loss of mechanical properties
are limited after exposure of short ,;   5 duration to flame (where "short"
means about 3 to 



4 seconds). By way of example, mention can be made of yarn or fiber based
on temperature-stable polymers such as polyamide-imide, polyparaphenylene
terephthalamide, 5 polymetaphenylene, isophtalamide, polimidee,
polybenzimidazole (PBI), polyparaphenylene-2,6benzobisoxazole (PBO),
melamine, polyacrylate. The yarn or fibers are preferably yarn or fibers
based on paraaramids. The yarn B may be constituted by a mixture of 10
fibers, generally an intimate mixture. For example it may comprise intimate
mixtures of aramid fibers and fireproofed fibers based on viscose, for
example a mixture of polyamide-imide fibers and fireproofed viscose fibers,
possibly with fibers of paraphenylene 15 terephthalamide. The yarn may be
also be constituted by fibers of polymetaphenylene isophthalamide, or a
mixture of such fibers, in particular with fibers of paraphenylene
terephthalamide. The yarn of fibers B of the invention may be 20
constituted by an association of yarn or fibers not having
temperature-stable characteristics together with other yarn or fibers, such
as smothering yarn or fibers, for example. The yarn or fibers B made by
this association satisfy standard EN 531. By why of example, 25 mention can
be made of an association of cotton yarn or fibers not having
temperature-stable characteristics with smothering yarn or fibers such as
modacrylic fibers. The composite yarn of the invention may comprise yarn or
fibers B of different kinds. 30 The yarn or fibers B optionally present in
the casing of the composite yarn of the invention may be dyed prior to
preparing the composite yarn by using any technique known to the person
skilled in the art so as to present a color matching the color of the yarn
or fibers 35 A of the casing. The yarn or fibers C are smothering yarn or
fibers that give off gases during combustion. This yarn or   6 these fibers
prevent or limit combustion of the adjacent yarn of fibers. The gas given
off generally .comes from the material constituting the yarn or fiber
decomposing. It may also come from an additive or a finish. As 5 examples
of smothering fibers, mention can--be made of modacrylic fibers and fibers
made of pre-oxidized polyacrylonitrile (PPAN). It is possible to use
composite yarn comprising at least two kinds of yarn twisted together,
temperature-stable yarn and yarn 10 comprising smothering fibers, on their
own or in a mixture. It is also possible to use non-twisted yarn,
comprising smothering fibers alone or in a mixture. By way of example, the
following fibers that give off gas can be mentioned: 15 ~ spun yarn or
fibers of modacrylic or PPAN fibers; spun yarn or fibers in an intimate
mixture comprising modacrylic fibers or PPAN with t'emperaturestable fibers
selected, for example, from aramids, polybenzimidazole, PBO, phenolic resin
fibers, glass 20 fibers, carbon fibers, and melamine; and twisted yarn
comprising yarn comprising temperature-stable fibers on their own or in a
mixture together with one of the above-described kinds of spun yarn. 



25 As an example of spun yarn of fibers comprising modacrylic.fibers,
mention can be made of Protex M or S fibers sold by the supplier Kaneka,
Lufnen VF1 and VE1 fibers, and Super valzer fibers. The yarn or fibers C
preferably present an oxygen 30 limit index greater than 30%. The composite
yarn of the invention may comprise yarn or fibers C of different kinds. The
yarn or fibers C optionally present in the casing of the composite yarn of
the invention are 35 generally dyed prior to preparing the composite yarn
using any technique known to the person skilled in the   art in order to
present a color that matches the color of the yarn or fibers A of the
casing. The yarn or fibers A, B, and/or C of the invention define at least
part of the structure and the 5 construction of the composite yarn. The
yarn or fibers A, B, and/or C may, for example, be used in association with
yarn or fibers of types other than A, B, and/or C. Each yarn or fiber type
A, B, and/or C of the invention may include yarn or fibers of other types.
10 In a preferred embodiment of the invention, the core of the composite
yarn of the invention comprises at least yarn or fibers B and/or yarn or
fibers C. The core of the composite yarn may be constituted, for example,
by yarn spun from fibers B and fibers C in intimate mixture. 15 The core
and/or the casing of the composite yarn of the invention may both be
constituted by yarn spun from fibers of the same kind or fibers of
different kinds in intimate mixture. The casing of the composite yarn of
the invention 20 may also comprise, in addition to the yarn or fibers A,
yarn or fibers B, and/or yarn or fibers C. According to a particular
characteristic of the invention, the casing of the composite yarn of the
invention comprises at least yarn or fibers A and yarn or 25 fibers C, and
the core comprises at least yarn or fibers B. By way of example, the core
may be constituted by yarn spun from fibers B on their own or in a mixture,
e.g. in intimate mixture with other fibers. According to another particular
characteristic of 30 the invention, the casing of the composite:yarn of the
invention comprises at least yarn or fibers A and yarn or fibers B, and the
core comprises at least yarn or fibers C. By way of example, the core may
be constituted by yarn spun from fibers C alone or in a mixture, e.g. in 35
intimate mixture with other fibers.  



8 The yarn or fibers A, e.g. based on polyethylene terephthalate,
preferably cover more than 60% of the surface of the high visibility yarn
of the invention. Advantageously, the yarn or fibers A represent at 5 least
20% by weight relative to the total weight of the yarn of the invention,
and preferably at least 40%. In general, this proportion by weight should
be less than or equal to 70%. The proportion by weight in the composite
yarn of 10 the invention of yarn or fibers B is preferably greater than
30%. The ratio by weight of yarn or fibers C relative to yarn or fibers A,
e.g. based on polyethylene terephthalate, preferably lies in the range
25/75 to 75/25. 15 The composite yarn of the invention may be obtained by
any technique known to the person skilled in the art of "core-spinning",
i.e. spinning simultaneously yarn or fibers constituting the casing and
yarn or fibers constituting the core. In particular, any method may be 20
used consisting in winding the yarn or fibers constituting the casing
around the yarn or fibers constituting the core. Winding techniques
include, for example, providing a covering around yarn that is continuous
or that is spun from fibers, for example. 25 This method is known to the
person skilled in the art. Mention also be made of the method known by the
name "Dref" as implemented on a spinning frame from the supplier Fehrer. In
that method, the yarn or fibers is/are wound around the core which, as a
result, is not 30 subjected to axial twisting as happens with conventional
spinning methods. In particular, the Dref 3 method can be used for
obtaining the composite yarn of the invention. That method and its
operation have already been described 35 several times in the specialist
literaturefor textiles, and in particular in the article by H. Fucks
"Herstellung von Mehrkomponentengamen mit Hilfe des   9
Friktionsspinverfahrens", Melliand Textilberichte, Vol. 64, 1983, pp.
618-622. The Dref ~ method can also be used for preparing the composite
yarn of the invention. This method has also 5 been described several times
in the specialist textile literature. The yarn obtained by this method is
generally coarser than the yarn obtained by the Dref 3 method. The methods
described above are not limiting in any 10 way. The composite yarn of the
invention may be used for obtaining textile articles. Such textile articles
may be woven or knitted. The composite yarn of the invention defines at
least part of the structure and the 



15 construction of the textile article. For example, in addition to the
composite yarn of the invention, the article may also comprise yarn of a
type that is different therefrom. By way of example, the textile article
may comprise yarn of types A, B, or C and other 20 types of yarn. In
particular, the textile article may comprise yarn B when the composite yarn
does not have any yarn or fiber B. Similarly, the article may comprise yarn
or fibers C when the composite yarn does not have any yarn or fibers C, for
example. 25 In a woven article, e.g. a woven surf~:ce, the composite yarn
of the invention may be used to constitute the weft yarn and/or the warp
yarn, for example. Other details or advantages of the invention appear more
clearly from the following example given without 30 limiting effect.
Example Composite yarn was prepared by core spinning the spun yarn of
casing fibers around the spun. yarn of core 35 ffibers. The core fiber spun
yarn represented, relative to the total weight of the yarn:   10 30% by
weight of para-aramid fibers; and 10% by weight of modacrylic fibers; in
intimate mixture. The spun yarn of casing fibers represented: 5 ~ 50o by
weight of polyethylene terephthalate fibers; and 10% by weight of
modacrylic fibers in intimate mixture. The yarn was subjected to the tests
defined in 10 standards EN 471 and EN 531. The yarn complied with those
standards, being classified A; B1, C1 for the EN 53l standard.   



11 CLAIMS 1. A composite yarn of bright color comprising a core surrounded
by a casing, the yarn being characterized in that it comprises at least: 5
~ yarn or fibers A of bright color; at least one type of yarn or fibers
selected from the following group: temperature-stable yarn or fibers B; and
smothering yarn or fibers C causing gas to be 10 given off of a kind to
inhibit combustion of adjacent substances when the yarn or fibers is/are
subjected to flame; and characterized in that the casing comprises at least
yarn or fibers A. 15 2. Composite yarn according to claim 1, characterized
in that the chromaticity coordinates and the luminance factor of the yarn
are selected from: chromaticity coordinates lying in the ellipse 20 defined
by the following (X; Y) pairs of coordinates (0.610; 0.390), (0.544;
0.376), (0.579; 0.341), (0.655; 0.344) with a luminance factor ~ greater
than 0.40; chromaticity coordinates lying in the ellipse defined by the
following (X; Y) pairs of coordinates 25 (0.387, 0.610), (0.356; 0.494),
(0.398; 0452), (0.460; 0.540) with a luminance factor ~ greater than 0.76;
chromaticity coordinates lying in the ellipse defined by the following (X;
Y) pairs of coordinates (0.655; 0.344), (0.579; 0.341), (0.606; 0.314),
(0.690; 30 0.310) with a luminance factor ~ greater than 0.25;
characterized in that it comprises at least: yarn or fibers A of optical
properties such that a casing of composite yarn comprising solely-said yarn
or fibers A would have chromaticity coordinates and a 35 luminance factor
selected from: chromaticity coordinates lying in the ellipse defined by the
following (X; Y) pairs of coordinates   



12 (0.610; 0.390), (0.544; 0.376), (0.579; 0.341), (0.655; 0.344) with a
luminance factor ~3 greater than 0.40; chromaticity coordinates lying in
the ellipse defined by the following (X; Y) pairs of coordinates 5 (0.387,
0.610), (0.356; 0.494), (0.398; 0452), (0.460; 0.540) with a luminance
factor (3 greater than 0.76; chromaticity coordinates lying in the ellipse
defined by the following (X; Y) pairs of coordinates (0.655; 0.344),
(0.579; 0.341), (0.606; 0.314), (0.690; 10 0.310) with a luminance factor
(3 greater than 0.25; characterized in that it comprises at least: at least
one type of yarn or fibers selected from the following group:
temperature-stable yarn or fibers B; and 15 ~ smothering yarn or fibers C
causing gas to be given off when subjected to a flame; and characterized in
that the casing comprises at least yarn or fibers A. 20 3. Composite yarn
according to claim 1 or claim 2, characterized in that the core comprises
at least: yarn or fibers B; and/or yarn or fibers C. 25 4. Composite yarn
according to any one of claims 1 to 3, characterized in that the casing
comprises yarn or fibers C. 5. Composite yarn according to any one of
Claims 1 to 4, 30 characterized in that the casing comprisesvyarn or fibers
B. 6. Composite yarn according to any preceding claim, characterized in
that: 35 ~ the casing comprises at least yarn or fibers A and yarn or
fibers C; and the core comprises at least yarn or fibers B.   



13 7. Composite yarn according to any one of claims 1 to 5, characterized
in that: the casing comprises at least yarn or fibers A and 5 yarn or
fibers B; and the core comprises at least yarn or fibers C. 8. Composite
yarn according to any preceding claim, characterized in that the yarn or
fibers A is/are based 10 on polyethylene terephthalate and include a
pigment introduced prior to spinning, imparting the required color thereto.
9. Composite yarn according to any preceding claim, 15 characterized in
that the yarn or fibers B is/are based on synthetic material selected from
polyami.de-imide, polyparaphenylene terephthalamide, polymetaphenylene
isophtalamide, polybenzimidazole, polyparaphenylene-2,6benzobisoxazole,
melamine, and polyacrylate. 20 10. Composite yarn according to any
preceding claim, characterized in that the yarn or fibers C is/are based on
modacrylic or pre-oxidized polyacrylonitrile fibers. 25 11. Composite yarn
according to any preceding claim, characterized in that the yarn or fibers
A occupy at least 60% of the surface of the yarn of bright color. 12.
Composite yarn according to any precedi-ng claim, 30 characterized in that
the yarn or fibers A:represent at least 20% by weight relative to the total
weight of the yarn, and preferably at least 40%. 13. Composite yarn
according to any preceding claim, 35 characterized in that it is obtained
by a fore spinning technique of casing yarn or fibers and cord yarn or
fibers, e.g. a covering technique.   14 14. The use of composite yarn
according to any preceding claim to obtain textile articles.
.A.A@.A.A%.A.A.A 
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