,pde3eV@EI$6T@D =0 A COWMPOSI TE YARN The present inventign relates to the

field of conposite yarn of bright color, and in partic I yarn
of high visibility. It relates nore 5 partlcularly to al@% amm
Vi S|

suitabl e;for use in making clothes of bright color or |I|ty,
al so for providing good protection against heat and/or flane n certain
fields of industry, workers can be 10 exposed to heat and to flanme. They
therefore need to wear protective &l GNP HATEARNY om speci al | y adapt ed

textile yarn. Prot@ﬁ&lygeséﬁﬁhhﬂgehéléﬂeréygtegtteftﬁéaﬁﬂéiésoﬂeSIgned to
guarantee a protection thresh Particul ar nention can, be. made of the

standard EN 582mP%81ER &ﬁBFh@g PEigRt FPlP%, sBRet iMeRaFRYGHFRH that cl ot hes

be bright in eehpbsiteoyden &6 hﬁgﬁeﬂisgbeaitylSIbtlréyaté@ asré0 give
war ni ng that workers arg péesenéb Thuste yarn is aE£ % in the follow ng
col ors: rdyal PBFGEUFFELY e5Cefit SFEPPEMW Yﬁﬁ?eg%éﬁ? ® ofangeS tTuorescent
red. Lb|ng cImahesgotldthéereﬁtbchbtscobqrservhlgh widikilntyi vandign,
making it posghbleroLop, 8¥28PL §5t@99&5 ;%ﬁg ReREULAG VLY Of

y Shablach
teans on a worksite or-a zone t|on 'S en Bright colors
for workers' ELBMAing vary over a 25 wide range of shades Thus, for

exanpl e, yarn of r@Mabebtu@ncehendssokﬂ@ﬂﬁu@@tgh @B@Eé?§ dagopd | evel of
visibility to be obtaine Yarn_is al nown ge Iog%co or, .of orange

color, and of ¥BASEd &P PAaF ehdbFe gfﬁ@ﬁel B?e¥| PBYPFPYStB=68 3B obt ai ned
t hat sati sfi eseskrspbbtetyicei tkothisgchads Fhomesgetiaktlyi adspasdard EN

ol O XEMBLR: B, SEAT o pREELOLE 8T cORLLYRLYLol LnbopREsEsRaLY f ot

wor kers to wear tha S|nu aneous ovi dés Ion agai nst
the risks assééﬁaﬂéudﬁn Astgnedand ssarhateesaapsgtbctgﬁn Fhreshotd. and in

particul ar h'@QEXlEhib?'ﬁenEQBntEhﬁ BH RQae, o?rtHQtEMaﬁQ£98eﬂNY§§ﬂt in
particul ar yellomlgarn known that satisfies th 2 criteria of high

visibility and pro Ec?PBﬁhﬁﬁaFﬁEPCflﬁé 1?h§°W§Fﬁm?§ FREFLREACERRY resistant
to heat and itleenkai be pelibhAw phogenbs. ithatdeel ubi presénnogredtt abl e, for

exanpl e, for 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' clothihg 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

E A0
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5 optaining yarn of high visibility orange color satisfying the criteria of
standard EN 471 and al so 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 sol ution
to this problem by presenting novel textile yarn of bright color, and
particularly of high visibility, that also provides protection against the
ri sks associ grégewiehofi péghaNdsiRipaEyi anfaprabeeripBxpPprenghr f1¥Rat is
orange. 15 Tenkhisrends theriA¥eBhlon PeaYkd8stratreonRasi kedyaen of bright
col or conpr|5|ng a core iurrounded by a casing, the yarn being

char act eri zeGOPh2ERSt YPL IEBnBAPREECSt | east: yarn or fibers A of bright
color; 20 ~ at | egantoseluypenofisyavn enitebtes Selkeekanplieomtbire fol | owi ng
group: tenperature-stable yarn,or.fibers.B., and_snotherin n_or.fibers C
Gusing Gas PRUBEATaNoEPY Cbf PACRI KAt B iR ARYbCF SBeRbGEt Pon aF L84y ABENt | 25
subst ances whée thetpain of EtbvrdsridsENr ¢ 73ubpdchédot provadengand .
character | ZegrbeFE%gbnﬁ D§agagkNgeGOMPr Neeyadh %@a‘?ﬁu%?‘égc@ﬁcfe' BeLsgd The
conposite yarn_of the invention is a yarn ot 30 bright color. By way of
exanpl e, theCBRPEhtScErer n&abe CEREGHE FEEi6E2F6PAY BRHE. PTRESEELRT -
"yarn-of bright cahobbjeeef erabhy gpeveestyankeh@vbAgia ktunppapesefactor as
defi ned %n st andard EN 4@%” of ng Ie%s than 0,2. The &ﬁﬂgos%tg yarn is
oref or ably | SORRIGR 58 GPLFOPFPB)SPalN, PEOPEPEATGelPoss BPRRGLS 38 Ped.

Hi gh vi si bi | ofybirsgbltacadber,i aed brprehcofatilygi bf tdghdivhateslang, by a

| um nance fa , 2R e\ .and ; 4. he net hod of
testingchron%%%%iP&ggogggpﬁgggsgggkgﬁﬁﬁﬁgngggﬁgg?ogygr%1§5§cif[ed in CE

st andar d15: 228868 ipfed phehefiae enpddiimepest ichdarnpenelofe*théSconposite
yarn is a hi?grﬁighgklﬁgyoygh@ewhosechronaticity coordi nates and | um nance
factor areselected fromchromaticity coordinateslying in the ellipsedefined
by the 61 owi ng FR;tV¥ﬁaFP§'OFEEO&PHFH§PQ§1@€@VGfGF 8. §8BPOSEGes AR
0.376)h(0.57%f &xﬁébh,gbﬂo&55fap34éﬁng bhc@FFu@hma@?ﬁdEacbgr@ﬁcgfePFer t han
0.40; chromati¢i ty coordi.nate i_ng _in the.ellipse [ ol | owi ng
O Nypatre. Grocuars karae orss s e ifo B 1S SHT - theNodr oaso)

(0. 460; 150. 54@pswi:th a | um nance factor~3 greater than 0.76;chromaticity
coor di nat esl yi ng Lng%Q% el isRpedefl hned hyithe Lahlkbewi ng (X Y)pairs of
coordi nat es(0. 655; 0.344), (0.579; 0.341), (0.606; 0.314), _(0.690;0.310)
with a 129 nance fa@tol€3s§r OaeeltYPRa R0 YAZL O/ £dP8 g SBY S tFFef&PFed

char act eri st ic@eofedihemivienyrep:t he yarn or fibers A are yarn or fibers

of orange, yellow, or red_color, of optical properties.suchthat casi ng
made sol ely fronsuch yérﬁq&anﬁ&55?'ﬁ&?%ﬁﬁo&ﬁf%cf?y%&ggF&i dtgg%and

al um nance f &ctor sel ect et@fteorimghyerat icxi thibessr di caveshg ggsi tot be

el li psedefin f gl l_ow. C i:r.S Ldinat-e ) + 0.390),
(0.544; 0. 37%@% ?%; 5. 54 1?1%( %.)8651@%%’§E4)0%vﬁ&b§’%%alq’?‘u%‘tfnffilﬁgeél@ g‘éct or (3

gr eat er 25han st anmiess Ipear (ther Yelrss @Y ifidessi §5deaeopabilegsess Eont
orangecol or. gghpfuraticity coordinates lying in the ellipse defined by the
foll owi ng (X pai rs of .coordinates (0Q.387, ,0.610), (,0.356; Q.494),

(0. 398; 0452)a,n3 FLAFECEEF FSSGR What £hSuGETARGe COIREIC e “GPES er t han
0.76. This ya=rmiorn Hdsedd kers is/are of a fluorescent yellow color.

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 bf bright
color" preferably covers yarn having a luminance factor
B, 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, dr red. High
visibility is characterized by chromaticity coordinates

and by a luminance factor, in accordance with standard



H

4 chromaticity coordinates lying in the ellipse defined by the follow ng
(X, Y) pairs of coordinates (0.655; 0.344), (0.579; 0.341), (0.606; 0.314),
(0.690; 0.310) with a lum nance factor (3 greater than 0.25. This 5 yarn or
these fibers is/are of a fluorescent red3olor. The conposite yarn is
obtained fromyarn or fibers or several types, yarn or fibers A B, and/or
C. If a yarn_or fiber presents sinultaneously the characteristics of yarn
or fibers of EMw67Lypedheemgthpdand testhed pérgmabépéﬁyscperéaaﬁt@ﬁ t hose
two types. YanA QumihBees Aaaterused kPedBkipg wp the gashagraf the
conposite fiﬁg[ S 922 to appear at the surface of the conposite fiber of
the invention> Th rm"yarn" is used to cover a continuous nmultil5
filanment object, Ganti pwetisrkebeembpdhmgarnofbtaenddvenotoa, sthgl e type of

fiber, or a nj f tihets, .e i ntioatel ' ' s Band C or
fibers Bsandggﬁb%%%thy%#EeﬁgfFbgggb Pﬁsgﬁéghﬁ Cgégqaaégg i guous yarn
obt ai ned by gbxemptingty plardineyesf apdr AuninkhanEarsor28rer a conti nuous
nmonof i | ament seB¥-WaY% @hogxanple, the yarn or fibers A nmay be yarn or fibers
based on pol yet hyl ene terephthal ate including a pignent that ,is introduced
prior to spinning'aﬁBrPW&FlE&ﬁVngoFﬁénﬁéﬁﬁig@&“@oFBrtPS EheipERn or

fibers. The 2efphedenly itheadbalﬂlb&@ﬁguﬁkyYQf pla_ﬁ.&lﬁgefCQbﬁlrdiBgtWéy of exanple
it may mpri se _grange._yarn y ppli.ec TIr eyi n )

referen Te%?uﬁggrngTﬁé%%01§©fgﬁ?’néygg?zo é8n%7§$e%yé?ﬁy0r?bfgggs based
on pol yet hyl énd4¢ér sphhhal dumiokncel 6ecpoovPdgdebyea tiren 804By way of
exanpl e, the surfacenlifataRaky TR CANRLLSE 3,5heP.Af chlt Eeduglag varn or
fibers into a solution contalnyng.a ye corregpo ding to the desired col or.
The conposit efangdobyt kEei APAAPWARINEY  ¥dnPriiEE P&r AOOFALPBERS A oOf

different kindsss3% bheiparn (or. 3bichens 4B4ar e (benperabuee) st abl. gsolit is this
yarn, o aehess, LSt gabe it chsshtkade 20yl oss oL meehan cal proper es
neans about 3 to - 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 B greater than 0.25.

20 According to a preferred characteristic of the
invention, the yarn or fibers A are yarn or fibers of
orange, yellow, or red color, of optical p;operties such
that a casing made solely from such yarn or fibers has
chromaticity coordinates and a luminance factor selected

25 from:

- chromaticity coordinates lying in the ellipse
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 B greater than 0.40. This

30 varn or these fibers is/are of a fluoresceﬁt orange
color.

- 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 B greater than 0.76. This
varn or these fibers is/are of a fluorescent yellow

color.

1
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4 seconds). By way of exanple, nention can be made of yarn or fiber based
.0on tenperature-stable polyners such as pol yam de-i m de, pol yparaphenyl ene

t er epht hal ani de, 5 pol ynet aphenyl ene, isophtal armi de, pol i ni dee,

pol ybenzi m dazol e (PBI), polyparaphenyleﬂe 2, 6benzobi soxazol e (PBO,
mel am ne, polyacrylate. The yarn or fibers are preferably yarn or fibers
based on paraaram ds. The yarn B may be constituted by a m xture of 10
fibers, general |y aRRFANPEACELH YPAFEINAEESekuMBPelnt ChayekbhBFfse i nti mat e

nlxtu[es of aé@mhdd;b?etﬁeaﬂdlibweggogkgq fb9§§§f5@5660981Mh§6959 f?rb
exanple a m of p ipm de fibe n irepr se i bers,
possi bly MAtEB Fgérs 084%2ragﬁeﬁyPen8 381 5er28h§ﬂ§?aﬁrg hz 'nay be
al so be conso|BmoedwbyhfabéumlnénpelyaetamhﬁngkeQEersonhﬁhalaﬂldeThms a

m xture @f s e Ln rtic fi rs aphenyl en
terephthglanyggn E Eﬁ%?ﬁ g?% 4 e#s9§r ED?he ?gven |8§g%age§ ¢ g 8%
constituted by anThssggmapsgheoVayarmsopbtabeﬁé ﬁnomhuarngor fibers

tenperat ure- éEaQE@eEQ§r€ EE'S%hQﬁ EQQQEBEEs“hthBOtQEQ/Mﬁr@ ort&ipers, such
as snothering yarn or ers or exanp iarn or fibers B made by

thi s associ atVPsft §£tFéP?rsPéﬁH§PHSEﬂlﬁgitaB9°Hﬁ Yofhexshpractesifehffon can
be nmade of aafaga@ﬁlaklﬁmbeisceftenoyaypeer ti.gers anl bavthgn it

t enper at ure bIe scharact t thering yarn or fibers such as
nndacryﬁﬁc f? ES 88%% % ﬁyS?n ¥BPnvention may conprise yarn or

fibers B of d|ffeNenn brndsbese Eheryanﬁedrlhlmeksng opt tbaatkypipgesént in
Lhe cast ng, ObnbhechorBosL! ¢14BLN gl akNeo! BBLEORL TN DEudY EdePEE OLRLO

preparlng the co ite %arn usin nlque nown to the person
skilled in tﬁ@m§P§l§6 &dbes aﬁe§éﬁtlaV@§Fépnnatch|ng the color of the yarn

or fibers 35 A OfThEetééﬁlﬂgarﬂhelﬁaﬁge@rtBlE@bércéabénﬁﬂﬁhbﬁélﬂﬁli@tn or
fibers that ?hie of f ggses duri ng.comnmbust.i Thi s arn og ghgse fibers
| tathe

prevent 8r EMEBRH RS £6h - oF CPR&THA S £ eﬁaFHuBf FFBeP E°Fi ven
of f general | g sdapge type biiefdbeeri akk eondkitiei 0§ thbeyar neoy. flber

deconposi ng S a ive o ngs 5~exanpl es
of snDtherlngh% E§¥e§§ 8lgggefg%%g?bg gﬁg Eéfgﬁngégegk h P zﬁs gnd fibers
made of pre- Uxtbl@§hegoﬁybér§lonﬂtrﬁﬂéO(Ppﬂﬂrs atcp§t90§§P§I¥aFO use

conposite yabBtQ@HBH'%&”Qs%EmBQ@%? E“BlEEBQ§t9fo¥a?3rh“b§t§@15ﬁ€ﬁEBer
t enper ature-stabl e yarn and yarn nprising snothering fibers, on their

own or A a ﬁFxFuF@ntFPUP§SaW§8°§6%§W5P§ ‘to use non-twi sted yarn,

?orPriS|ngfsgotheBKnga&| eré$?hpme Othenyarﬁl&gUEebeB¢5Aama9fbexgaﬁhe, t he
(0] ow Nng | pers. at lLve .0 as C e nmentli on : ~ Spu arn or
Fbore of ot Eibels Pabhancr Botye iy leagorh - aPirradhse; ARERREE &

m xt ure conppugmngtnmha¢rybl@ntrbdusedrpEEAN wot bptiheaper ahdr €sedbl e fi bers
sel ect ed, Eos%@ggl%hef&gqha&a&'GsaOQkabgﬂélgaéﬁzekeflﬁﬁgg Phepgl i c resin

fibers, %Iass 20 bers, carbon fibers amne: and tw sted yarn
conpri siPRg yRAATESEDAEs PAYSNERFECHELYe O5t SEPBIRI BELSTon BHeWAYoRh or in a

m xture togekkampMet A toR@yOkohbe iaBoveatigschkad skiadsyot hepelpyai By
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



25 As an exanple of spun yarn of fibers conprising nodacrylic.fibers,
Jrention can be made of Protex Mor S fibers sold by the supplier Kaneka,
Lufnen VF1 and VEl1 fibers, and Super val zer fibers. The yarn or fibers C
preferably present an oxygen 30 linit ind&ex greater than 30% The conposite
yarn of the invention may conprise yarn or fibers C of different kinds. The
yarn or fibers C optionally present in the casing of the conposite yarn of
t he i nventi oButreigB fHenétaney (Wherepl shertd peaparapeuehd €dnposite yarn
using any te@hQéQHﬁdgPQmﬂB§0wé§eoPeé§Qﬁp§g!|$§Ht18nt@§n balhadd &fder to

present a color that _matches the color of the yar r fipers A of the
casi ng. The Y&fFh ©f F?%%Fsbife ,O%nH?EPeE?B?r?h%tghﬁ%h??gﬁmﬁﬁ?iﬁ%c%t | east

part of the skrpeluaridadimbéep pobgpavsbhenyDént heecopipoisal@myden. The
yarn or fibers-A n [ for.exanpl e e u in association with
yarn or %ibePél%?eE§B§§gg?ﬁ%$’?ﬁ%ﬁpigaégmén lo?oﬁfmtégg’yarn or fiber type
A, B, and/ orpClybenhémidgenleohPRAY, i pelvpergphenpteneh2r&-of ot her types.
10 1n a prefBéﬁEQb?E@QQhBﬁ@?(9Eo$Pe?éﬂgﬁﬂﬁé9“poi§§c£915t8f thee cogposite

yarn of the invention conprises at_least yarn or fibers B and/or” yarn or
fibers C. Therchibesf fhe BBRPBERPEYYERALNEY HEPeBRsPREEE B PRF22xanpl e,

by yarn spunateiikibetrbeByansl Bikeysb€& tOnkditiBée By X&uUnextdbe TOE core
and/ or EBe cgs'ng of the C? osite Earntof t he inven%lon HB%%$Oth be
constituted by°yaPn SpUR"F FROPEIBREERBLERNES ki nCbr SFFTRIS bF

di fferent kimdg compnieeaietimateareixfheesastngrafhidhfikbenmpoande yarn of

the inventiop. SO ri [ LLJ t hg,, o fibers A
yarn or fibe?ég%?ggﬁﬁggr91%?%?0F§§?Se§2ag?5%%§§fd?%% gﬁggﬁﬂ%r%ipular
char act eri st méxgprehefi poeransfe -inedeasihgrof anfef cvAPBIPERIYHE ACOFSt he

i nvention CORRHE$ES ?bsb@ﬁi? ¥atn 9&bék9€5§gﬁaea§haﬁyne@é 25 fibers C and
the core conErlses at _l east yarn or fibers B of exa the core
t

: | e,
may be &6nst FEGERRCBGLIGRIACspuRler $ATRI BBYsPB Bxs?h ?rcﬁﬂﬁthuFﬁdabﬁixture,
e.g. in intifabersl sfupelymbbaphbayléhbelisopAcRal dindet ooanat hextpaeti cul ar

characteristi¢c of 30 .the_ invention, .the_casi f.th nposite:yarn of the
i nvention coﬁ%rﬁggg g% FESStl?apﬁrg%cP?SErglgﬂagﬁbéﬁgnggr fibers B, and the
core conprispsraphksadengararephthbéamide.By way of exanple, the core may

be constituted byryar§,spuBef £oBLLEDE 8£C.ALOREVOALE BnamF,Xbure, €. g. in 35
intimate m xture wth”other fibers. .

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 way 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



8 The yarn or fibers A e.g. based on polyethyl ene terephthal ate,
preferably cover nore than 60% of the surface of the high visibility yarn
of the invention. Advantageously, the yarn or fibers Arepresent at 5 | east
20% by weight relative to the total weight of the yarn of the invention,
and preferably at | east 40% In general, 'this proportion by weight should
be less than or equal to 70% The proportion by weight in the conposite
yarn of 10 tHeesqvEireon RFfeYeirth oF Fimky scanbus prart epfabiie @dReEnt han

30% The ratyoribyofef ddrof Yo s fdDRds GG edaldve 1w dids orrdid bers A
e.g. based o ol yet hyl ene terepht hal ate, preferabl Ilez in the range

25/ 75 to 75/2% MB-GIA Lot Yy T tHEFR Rfent IREF HEF BRI ned by
any techni que: kneywnel o tdemgefsan akidddikive the arfimfsh corzs spi nning”,

i.e. spiganin ' aneo rn or..fibers constituting the. casing and
yarn or ?i be‘?’é%%és%i ut#ﬁ%%%%%r%l.bﬁﬁs ’par??rll%luﬁ’%rcfanaﬁge r%af%eoaoérray be 20
used consi stmedpdry W adi Mptheydriikers itets cbiste tatidigade casing
around the yain,of-§ibes SrLanstpdey ng f_@%%@s%i%@'w d&ehni ques

i nclude, for exanple, providing a covering around yarn_that is continuous
or that is SPRFPIFHHE FYHER COMRYL iR fe. IO THi YO et 9% ¥&HBWn to the

person ski | &g éted htoge the Vet difibe 24 t50r H6s @SR Ofathearethnch known by the
nane D‘T’ f* as inplenmented . on a sp%g{gli n%J\Dfra%fromthe su.prglier Fehrer. In
that et Rod, SOMRE ST G HHer 89 o TR Sl SHUnE Phe R ole dhi ch, as &
result, is nmuixB@resubjErtisl dlsapadsihistingiss happenssted hyaoonmyvent i onal
spi nni ng et ; i t f t : for

obt ai ning the co l%%?%@%%%{nq hfe]ﬁf%én%f%ﬁr?. %gltr?%trﬁ%d aneg' its
operation have alBeatRy bekrexriarke bethasfeblewing tfikers thate e al i st

literaturefosrt eydd| &sn BOdhdd Piddcul ar in the article by H Fucks
"Herste|l |l ung von Mehrkonponentenganen mit H|fe de

s 9 .
Fri kti oh3spi nver f aht RS YRR P Tkt ReFRHE ivRAT REAN fodersyy.
618-622. The Dref- ~spmt hpalc oo af Soebe Lsesh foit pieparmigdite conposite

yarn of the j ntion. Thi hod. has_al so en. described several tines
in the speciééwg{i%g_g?i %‘h%%% ufrle.eﬁ%eof/a%]ﬂgb‘fla&he%e%e’?%%renet hod is
general |y costaleke thdperhesgbertebt aforedebymple, Fedm Jwmridal. The net hods

described aboye,9ee, ladidid | NEed N HWndi MYe s T1eE GUROSId By g@rn of the
invention may, be used for obtaining textile articles. Such textile articles

may be vent BPekHi t EREPOTHEL RYAHOIRR Fkambte t ARG nvent i on defi nes at
| east part of the. stwusted eyantl ¢dprising 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 spuﬁ yarn of fibers comprising
modacrylic fibers, mention can be made of Protex M or S
fibers sold by the supplier Kaneka, Lufnen VF1 and VE1l
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 technigue known to the person skilled in the




15 construction of the textile article. For exanple, in addition to the
.conposi te yarn of the invention, the article may also conprise yarn of a
type that is different t her ef r om By way of exanple, the textile article
may conprise yarn of types A, B, or C and ot her 20 types of yarn. In
particular, the textile article may conprise yarn B when the conposite yarn
does not have any yarn or fiber B. Simlarly, the article may conprise yarn

or fibers C @fen'®her¢dfipbliREcserh Aol vt thal anatshsarmhercelderat C ~for
exanpl e. 25 the ayyPyedr af ih&r€, A Cof. tl@eV‘@A@Ihé.lJrf~' ce, the conposite yarn

of the invention be used # cons t weft yarn and/or the warp
yarn, for exanpl e: %?ﬁ%?nd%’fa J?}%e d nt%%é"’f)fct the MY Hbear nore
clearly fromi¢hené ot oleagt ep(an'qalcefgtlvenswm@mnte 3Hhdividé i ng ef fect.

Exanpl e §b”p8§ﬁé€rdél£?%9{"a§f p{ﬁ@ﬁé&gp@%/ 16052 SP! MO0 JA% SPUNe HRLL O

casing firbers around cor he core ber spun
yarn represeht 8, @@dé@iv@ payt h%or orxammks ghve diS¢¢1ellyaar$ﬁOClal©lQ§®% by

wei ght  of pa«nﬁﬁ@rmﬁ b1 beISe rande 1096 by &@r&@@tt@inr@d%rﬂﬂ&/&b@rs in
intimate mxture.” The spun. yarn of casing fibers represented 0o by

wei ght of po??%?h&?%%e%e#ékbﬁh%ﬂ"%‘? e f i Berznd e (10’% b";h%ve?lb‘Fﬁntolfon
nmodacrylic fa®ersneéDudat yamh cof Kibees dheoyldn y@asesubj ected to the tests
defi ned hn 10 st dards E%I 4r1,2 rgbﬁl 531 ¢ €e arn _5_:0 lied v%éhcélbose
standar%is bei ng Tassh T Ted A B T Por- th 53t %If ey o €
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,
yvarn 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 exampie, the core may be constituted by
varn spun from fibers B on their own or in a mixture,
e.g. in intimate mixture with other fibers,

According to another particular charagteristic 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
yvarn spun from fibers C alone or in a mixture, e.g. in

35 intimate mixture with other fibers.



11 CLAIM5S 1. A conposite yarn of bright color conprising a core surrounded
by a casing, the yarn being characterized in that it conprises at least: 5
~ yarn or fibers A of bright color; at |east one type of yarn or fibers
selected fromthe foll ow ng group: terrpe?‘ature-stabl e yarn or fibers B; and
snot hering yarn or fibers C causing gas to be 10 given off of a kind to
I nhi bit combustion of adjacent substances when the yarn or fibers is/are
subj ected to flamEie HRFEHA R8T Y i % I hRaderd FadNy e es at | east

yarn or fibeférdbhtlifalatEommpasid ayBf tReLOmbg dit!edimds wharacteri zed
in that the chromaticity cqordi nates and the | um nance factor, of the yarn
are sel ect eQSLPf%?ﬁe c o%%ﬁ ﬁ"c’ﬁ?"ﬁ/ %b%’r%%’a]rfa'i%syé}ﬁf? rfbg]irﬁ”et HeVE54¥e 20 defi ned
by the foll ow ng Xd¢ajageoduslof Coorgirates {ibédd;A kY ser(tD.H44;

0.376), £0.579;_.0. e, (0. £55; )., Wi | wm nance. f ol +.,Qr eat er
than 0.40; c (?g%sn’"gt%%tvag%lr%ﬁnal?ee% QY%géclg]na}%g{ge aﬁ g’geelﬁlgi#\fe }%Ey t he

fol | owi ng (Xyang Qhitle ofnoywkdimat 254 iR3Ey 6 1Basy GLE66; 11 494),
(0.398; 045Qendfh160ih s 34Bpdid b2 ﬂ}}"%%@ 126110 pe Ar&A arpdhan. 0. 76;

chromaticity coordinates I'ying in the ‘ellipse defined by the follow ng (X
Y) pairs of ¥4I Mt EL® (0. 655; 0.344), (0.579; 0.341), (0.606; 0.314),

(0.690; 30 0.310)Tié thrSodittdanse \ﬁ@p?m& in Heatmpd@ie d.2brn of
charactj[e(ii zed in, that_ it comprises at_Jeast:_yarn or_fi t}ﬁé’s A of opti cal
propertt®s stth TREE FASThe B ThioR T Vart® STty sH1%155%ai d yarn
or fibers A tioarh d30fave The omsticilby wooylt naff esamndma Bdusridiance fact or

el ected fromy armald Gl aarelnaress | VNG, 15l & Ijassdefiand by the
foll owi ng (X pairs coor di nat es '

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. 1In 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 résult, 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 literature for textiles,
and in particular in the article by H. Fuchs "Herstellung

von Mehrkomponentengamen mit Hilfe des



1T

12 (0.610; 0.390), (0.544; 0.376), (0.579; 0.341), (0.655; 0.344) with a

L um nance 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), (8 460; 0.540) with a | um nance
factor (3 greater than 0.76; chromatimty coordinates lying in the ellipse
defined by the follow ng (X pairs of coordinates (0.655; 0.344),

(0.579; 0. 34&351k‘wowne\f%11ﬁ§hr%reﬁ'egmehbl@@ﬂmxwlmﬁ%lcrhﬁﬁna\f@e fact or
(3 greater téan P95, Igﬂgar@pgegzzed in that it corrprl ses at |least: at |east

one type of yarn Qr f bessel dfro foIIo ou
terrperature-stabl'gh?/a]#?l rZ {1 E?aré %ne%ﬁ%”i%?ar?mgﬁkb%rs C
causi ng gas ¢@nﬂa®sgta/e§mn‘ﬁfof/vl”ﬂre sitbirmttﬁmht 0 'Bh:fé aneet hadchadhatlaod eri zed i n
that the casg)g g%éf:.sgéc?aée&egﬁ% s O{nftl. berS?P?AChl%ZPJt% texn‘g)'oféte yarn

accor di ng to cl ai or claim haf act er’ ze e core conprises
at | east: yalfht@faiflmb%rs Bre arefwrolyeained By behss GetdBd. iConposite yarn

accordi ng ! Qy@nyzaney clostalimelad O G Shas aLEriFed bp dhatptde £asing

conpri ses yarn or ers C. 5. Conposite yarn accordi to any one of
Clains 1 to ®etBedcharacterized in that the casi ng conprisesvyarn or fibers

B. 6. Conposite YBH& REEOSE NGedOr YA PASSES 4 Chad MikaRetef ized in
t hat : 3€9~ the casing conprises at least yarn or fibers A and yarn or
fibers an¥he core conprises at |east yarn or fibers B.

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
yvarn 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 surface, 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 fibers.
The core fiber spun yarn represented, relative to
the total weight of the vyarn:



13 7. Composite yarn according to any one of clains 1 to 5, characterized
in that: the casing conprises at |least yarn or fibers A and 5 yarn or
fibers B; and the core conprises at |least yarn or fibers C. 8. Conposite
yarn according to any preceding claim cifaracterized in that the yarn or
fibers Ais/are based 10 on pol yethylene terephthalate and include a

pi gnent introduced prior to spinning, inparting the required color thereto.
9. Conposite yarn atorkl ieidhtast m@@%'cﬁlf'@“b%aﬁlrﬁell% @t acterized in
that the yarn or flp@gsb q,es{ e Pasesh -y hefdordraterial sel ected from
pol yani . de-i m de, ara enyl ene terepht hal am de, pol ymet aphenyl ene

i sopht al ani d¥} Jpl?) i})'EFé ‘i%‘%/e pol ypar aphenyl ene- 2, 6benzobi soxazol e,

mel am ne, and pol"yrae:rs@m eyaf&ﬁ) do. c@ifpg)sﬂi]@emrfemmmﬁdtg to any
preceding claim chasact n s/ are based on
nodacr yI?c or pre- g%lgdl z% tl?31cr113;ll onﬁ% Ef‘nebers él%gh‘?tallc‘%‘é(,eorrposi te yarn
accor di ng t of Hrsrpr exedli ng cI aim characterized in that the yarn or fibers
A occupy at |east. 6034 oby txﬁ@lél%f@ie%&iaém:’)’@rﬁ@ér@'ght color. 12.
Conposite yarn accordi ng to any precedi-ng claim 30 characterized in that
the yarn or ¥?pErsimeeppbeenteat | east 20% by wei ght relative to the total

wei ghéI Of the yarmeamrprﬁfr@mj/e%&ede@@ttw%e%@s d@ﬂ’ﬁ[&%dh tin yarg g
accor | a ai erized in that i.s obtaine
by a fo sp?%#%%&%eﬂ% ‘g@g cgn%{i #yar orY Eﬁrbe‘?%“%:lrfue%o"%tki/arn or
fibers, e.g.thosoveramiprédshribefuey cldesilfliedhe, BR, dfl chopashae e yarn

accordi ng tomany;precedingsclaimto obtain textile articles.
.ACA@ A A% A.Ii. A )
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] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]]c1a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
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alcalcalcalc ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caj ca] ca] caj ca] ca] C
a]ca]ca]ca]c%%%%% 2aQ[Z9 R s9"10%& ()- ( s9"10% ()- ( , z 10% | |& ()- ; z
10%08 (). 17 Almgidice aa%@ 9 JEOLEE SSeibhaiid )2 ddse0 L0 ()
ng Zngg/b s& é&ndéd 59 10 é) téesgagéb@'f%é)characterlze n() (» @
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 yvarn 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 B 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 B 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 P 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
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and characterized in that the casing comprises at least

varn or fibers A,

20 3. Composite yarn according to c¢laim 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 ¢laims 1 to 3,
characterized in that the casing comprises yarn or fibers
C.

5. Composite yarn according to any one of ¢laims 1 to 4,
30 characterized in that the casing comprises:yarn 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 i

- the core comprises at least yarn or fibers B.
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H D' 10% & ()-.. 5 11008 "1 & H"10% & ()-°3 >"10% & ()-°
L"10% & ()- 3% ]?%%II/\;&%%C} '3 Fhateg o ()-" 3. : d<e<f <g<i <<#=vU4 " "10% & ()-)
z 10%'&' ()-) sloc%wm ¢35 10y 105MOr' 464 1006189t “1B8r kYF ibers A and

& ()-" >>"£@§L[ S %§hc§) ) L'"10% & ()-) H"10% & ()-)
" 10% & " 10%\/1)/' (3 - "10% & ()-) AAB9B~BBBBBzYL?210" 10" 10" -
*S2110% &' ()-- ZIQIEPMW (9Qmprlszewm 928t "YU (§ibers C.

:"199?"&f() )?B'CBCbCIIl[ L?210 " 10%W& () - 19?68%() 10?6 ?fg)
AT A e MO (L DR CE U, A e )
T 10%vH MR (Qhadads Kedd - b 1A M€ )yard I¥ARIKdrs 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 polyamide-imide,
polyparaphenylene terephthalamide, polymetaphenylene
isophtalamide, polybenzimidazole, polyparaphenylene-2,6-
benzobisoxazole, 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 preceding claim,

30 characterized in that the yarn or fibers A represent at
least 20% by weight relative to the total weight of the
varn, and preferably at least 40%.

13. Composite yarn according to any preceding claim,
35 characterized in that it is obtained by a ¢ore spinning
technique of casing yarn or fibers and core yarn or

fibers, e.g. a covering technique.
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