; noe3edT&JQ . 6T&7>- TEXTI LE PRODUCT W TH | LLUM NATED FI BRES, ARTI CLE
MADE THEREFROM AND PRODUCTI ON METHOD OF THE SAME Field of the inventi 0 .
|

present iwoantikms refers to a fabric or other textile proggaieponespor at i
s "illumnated fibres and to an article nade by the textile product and

provided with a | supplied by an electrlc battery capable to be
housed in a suit E mm‘mbf the article itself. e\‘mmmmmwmmﬁmmurt her
refers to a nmetho I'ndustri al mhnufacturlng of t hrough a
traditional |oom. i oG "the present docunent "illum natedufoiskres" indicate

l'i ght WaY'ISE)UFﬂ_EE bPHomamﬂmwmd/ug_umthAwD f FIBRES| nARrrﬂleEc MRDEri al , for
exanpl e: FqéPol | Met haAcr at e E?}éPIQ@/E’t hyl Acryl ate), PEMA
‘( Pol yEt hyTWE &AN&?PRQWE T thyl Acryl ate), PC
(Pol yCar tpﬁ 5‘2'! ﬁ %E% %Styr ol e), etc . is State of the art At present
descripti ntaining fi bres emtting light are already known,
“or exanprlige bresarithevertiopniefé/548 3 ibfic GVether textilé |préd1ﬂﬁ)inc&?§mlifng of the

I npossi bilities of carryi ng@out any fabric with these characteristics, they
have reveéilluseinatest treseand telastarticleipade bythe textile prodictiand previdesned

or ovi aed W*?%@ﬁi} Piros, e by UL Blnef ErPRied o hbfseq iR °© ™

perm ttinguitabld peckdt@ithéd artiekecgwsif.f rom t he optical fibre to give the
desired enllghtenl ng effect to the fabric. Unfortunately, the fabric

descri bedl e Inygntigndiorthgr sefers o semethod fer thealngystrial naanufagtunpgdzﬂ emis
t hat m)st h8ffaf)|h§tﬂdbﬁ§ﬁ:atl:@cﬁﬁ6ﬁm 1 _f| rst notches in the optical ' fibres,

Wil ISSI ossibl'é to the light itself to reach the nore
di st amt rlnttHeEpLesthidcuummg‘lleuyath\Aﬂhirbsf mmbahéglgmon@wﬁmb dh'bg

sour ces encunbrances. sp A pro m maybe the nost

i nval i daﬁqﬁ'@eﬂiﬁean‘i’ r PRYgalt Pé%%'"rﬂ?%%g‘aiﬁéﬁieﬁg?rﬁﬁé ®res maki ng i npossi bl e
t he text g ( ) A third
pr obl em r@mt at, ngllgr%cr@;m été}t hepﬂleﬁ &pggﬁmp\?%e , FtEhlﬂé '
necessar XHOdyEihpmﬂmaAcrfytaie) cPMI\WRBMAh(PaJIWéﬁyd: i ePolyMetindAtryiade]y ext ends

out the fp?le (boly'éargonatse? Ig’g?ﬁoyg?yrolef)lgtrces can be gathered in a bundle and

15  State of the art
At present description of fabrics containing fibres emitting light are already
known, for example from the patent US4234907, even if till today, because of
the impossibilities of carrying out any fabric with these characteristics, they
have never been produced industrially.

20 The fabric of the mentioned document uses optical fibres illuminated at one
end by a light source and provided with several notches of the cladding till
the inner core permitting to the light to escape from the optical fibre to give
the desired enlightening effect to the fabric.

Unfortunately, the fabric described in US4234907 presents several

25  drawbacks:

a first problem is that most of the light, meeting the first notches in the optical
fibres, will be dissipated making impossible to the light itself to reach the
more distant notches without using very powerful and high consuming light
sources and with big encumbrances.

30 A second problem, maybe the most invalidating one, is that these notches
weaken the fibres making impossible the texture and further manufacturing

(washing, friction,...)



connected to a light source. Anyway, by analysing the said docunent it is s
not described in what manner the result is obtained in an industrial
sui t abl e wayo2/1kigsi s wel | known that the "conventional " optpca@atpoiijodiogs used
i n US4234907 are constituted by a "core"” and a "cladding”" with a refractive
i ndex inferior to that one of the nucleus, in order to obtain internally a
mrror effect determning the 10 |ight propagation fromone to the other
end of a fibre, without dispersion in tRe internediate areas. Aimof the
invention A first aimof the invention is to provide a fabric incorporating

"enl i ght ep Alird | frobem aigditait! i | @8efade ghtran iHee |If®ﬁ!hbﬁn?‘mﬁbr@§mtbh§ to be
manuf actured in is an easy and effective way Fartlc ar articles

‘capabl e ofnepessay fa e éabrqummt\mhlchmufam@nt ibre lengdnextendaost - cloth

Sport gar HishTEBAE el Sf ity g6  forcSy BARDGE QoarbBlet” I Ll A age.
‘hats, tiesdnhedtbd. tof ®UbRr Source! Aﬁ?@ayuﬁyraﬁidlﬁantme $aid-déduméntsis i or the
house (curtains, tents, noquette, coatings covers), and for the

car (uphonst desgribed gaweaymmeé the residk lsenbtgirfe@r inpan indusnal-suitabiss cue
operators,, | ot hes for 2s technicians, safety signals for cars, track
tents) covg ing for cars, signalling bands etc.). A second aimis to

propose alt is whliskriovah ftryat&hél“cmmrdntmhhmbtkel firedupedtinedu$4234907 Ggmary of
the invention 30 These ai ns have been reached by a fabric, a cloth article

made fr onFeRitutesk by agkeres W%dﬂa@@nﬁam}h@:ﬁﬁ@twﬂmm& idenigr torbat abri ¢ as
charact er 560! 'tlﬂ? h[]@leggqﬂﬁﬁﬂgtefbtot?tlagiafrﬁfern? a)fa%ﬁ'l%fléﬁgct ?tcﬁrpmi'ﬁé . or di ng

features arée con € secon

to theoi nligntt pmpaglahen cﬂmm e teﬂmc:bthef enidobit adibwaw&hwt dispéediort re
handmade |,s obtain a) enlightening the optical fibres at the ends and
expl oi ti nte inter Q’lﬁ@?ﬁel P@F s nodifications of the fibres caused by the

texture aﬂ k¢ s flen Mﬁnts (abrasi ons, mcro-cracks, scratching, foldings
of the
A first aim of the mventlon is to provide a fabric incorporating “enlightening

fibres” and articles made from the fabric and capable to be manufactured in
15 an easy and effective way.
In particular articles capable of being manufactured from the fabric of the
invention are:
- cloth articles (trousers, jackets, skirts, overcoats, raincoats, mantels, shirts,
sport garments, shoes, eic.);
20 - sport articles;
- accessories (bags, hats, ties, belts, foulards, gloves, umbrellas etc..);
- articles for the house (curtains, tents, moquette, coatings, pillows, covers),
and for the car (upholstery);
- safety articles (garments for policemen and rescue operators, clothes for
25 technicians, safety signals for cars, track tents, covering for cars, signalling
bands etc.).
A second aim is to propose an industrially efficient method to produce the
fabric.
Summary of the invention

30 These aims have been reached by a fabric, a cloth article made from the
fabric and a method to manufacture industrially the fabric as characterised in
the independent claims here attached.



nodify locally the refractive index and permt the partial diffusion of the
transmtted light. b) addition of doping elenents dissolved in the fibre
itsel f anwaeppaldse to i o absorb the light inside the fibrep@Engpgifofgit it
with a diffusion angle at 360 (sparkling and/or shifting |ight guides) so
that the light is incident, at |east partially, with an angle different
fromthe limt angle and can therefore cone out. c) nodifying appropriately
the cladding refractive index in accordance to that is of the central core
of the optical fibres, so to disperse the light along the fibre length to

be 1i ght gdyrtiidp reaRss b wﬂamdt.n%ése&nd&wmsr ef 'ected by the cladding
inside the core. This refractive index will “be chosen favourably in

function lnfpartn@laamadhng ibO llee mV@mtloedtheodew@ effeaftof light dispersibne to be

|l i ghted and ,o f ?] H q our E features. According to a further aspect
of the uﬂ%ﬂ?l & hap glaldgﬁgp qI0%d P¥dex of the illuninated fibres can be
sui tably gyodhf grﬂéniﬁﬁ ﬂ'l"ee@éﬁdéﬂl fibfés fa@tlhé Corltié é‘ndr%‘i(bﬁﬂl'!rfgﬂthé sﬁ?bﬁﬁﬂél l'i ke
brushi ng or sanding, or chem cal reagent lik 2s - aromatic and

al i phati ¢ hydificatibos sof ﬂj\uegﬁbre@ eausRyg byl th@htﬂﬁtweaan@rm{ othern events

al dehydes tic and al | hati c lor Eivat i C al i phatic
A nex. an (S8R Acro ralk, SEatErd. J0fis LS pudate o firBF dat oh o
the cl addl Nehaefifyt1BEalfy ﬂfeeﬁefﬁa’ﬁﬁvBQnQQi( aindeerniie td barttdwlﬁr@éiéh Gflea | aser
beam of suitable energy whi is able to 30 destroy very l|localised portions

of a fibre troasmitieg g thout cau5| ng any danmge to the rest of the fibre.

di £ er entwBDAHPR Bl Rieh Bl BrecoRlen b e AhES ST efaCeaitbio s "t
advanpages gbsérbethenlighttingidevine fihe add derémit riowithng difflidioni arlé at
description_and fromthe annexed draw ngs, given as a non |im tggﬁdexarrpl e,

in which: -38Vg(sperdingandiar shifling lighfrguides)sathat dhe lightisrineidgp ing to
the i t t h t I
manut QXSBr'e%%ﬁ Sarfelly  JACHR] dridte atierdhE fcith Mo Sl (AT ® iy Cpgh" B C1 €

connection ﬂmefs;retommomer suppl y with the light emtting fibres of the

cloth article of.the invent 4c s owfurther st of the
product i &3 modéfy@&ﬂﬁpraprt'fi‘t@lyeth&&!%ﬁ’%f‘ﬂégi'%dt"ﬁe'n &% bhaceRidange ?ogﬁ]aé 5 shows

a schene of oﬁtrfeuéér*ﬂ?éﬂ c?i?@%@“tlﬁ'@%tptleél ﬁtﬁ]’ést%% lofserdd Hse ﬁgmtélﬁ Dgrmént' on

where light emt bres are arranged as texture thread
descri pti onfilofe |ehgth twbelﬂlgbied\/\m ordesf tor changet thetlight gostiomaflected hypref erred

way of carryin t .th andnade of the invention consists in a fabric 1
in which a %\%&3&#‘99 '%?'Sﬁ/gb%c‘ic? threads are constituted by sparkling fibres
2 spaced al vn@ treRadivédl inddx LRIl bRXtdHoReR. fABUrABIYS i amﬂdtn&y dhahseave
schene of Fig. 1, am)ngqthe warp threads, onl g_lthe fibres are not

i nt erwoven 9n<éi"§di3tt@ ecproghised. afithsr length of the fibreatesbe "gbtfiﬂsﬁﬂﬂﬁﬁ on the
pr ed%er m nﬁ;% l%%ﬁré@feg ur(_)g'oose texture threads a

According to a further aspect of the invention, the reflective index of the
illuminated fibres can be suitably modified by treating the fabric by a
mechanical treatment like brushing or sanding, or by chemical reagent
like:

25 - aromatic and aliphatic hydrocarbons; organic acids, aliphatic alcohol;
ketones; aldehydes; aromatic and aliphatic chlor derivatives; aromatic and
aliphatic amines; amides; aromatic and aliphatic esters.

A suitable modification of the cladding of the fibres can be obtained
treating the fabric by a laser beam of suitable energy which is able to

30 destroy very localised portions of a fibre cladding without causing any
damage to the rest of the fibre.



2s predetermned length of the fibres 2 is kept free. Advantageously, in

this way it is possible to determ ne the needed length of . the illum nated
fibres whiwagzanesst o be gathered in bundl es and cl osed at oreEMd/osilstY 1 n
order to be illumnated by a Iight source, as it will be better ' described

hereinafter. 30 A further advantage is that the rest of the warp threads
are normally interwoven by the texture #hreads, so that the fabric portion
6 having the free fibres 2 is not frayed but retained by the bel ow portion

11 i nat S6THs BRD.RE ontaid  RofeERR AR 3866 0% SHBE B HEEES  Lor i
I's then cegpdesd iy cenvemtionahoptiodt eibres,he ( illum nated fibres 2 are

‘normal | y woven and at |east a second portion 6 s having at |east one hem 8
i nsi de | le of illumnated fibres 2 can be housed. Wth

0
referenc | cloth art)cle ac di ng_ & WY [ i
manuf act 5?@% F bganqtég% eJ(J:Q tg? Hyt?ﬂ@nob&@? nltl)aéc] gélagégglr’érﬂe?%b@ggwﬁlphe
extrens t ydedcriptieninidiremAherowixed draningseaiv@ni as &lrepelimitingaexadigié, ring |0
9, or by an equivalent elenent, after that the fibres are cut
(appr oxi n'é.‘t‘@'l"?hi/vith an angle of 90 in respect to their axis) in order to
| nprove the tiyc i o) f t ] f ri.ng 9 a di ode
led 10 is i rﬁ@r?e%l'%‘&]%%r {/néiléx(?dmsbg weeve 5f 4 259())'?) i"’@&f’@ﬁ%&hp €d wi t h
the extrem tigsntioh the fibres 2. 1 s An electrical cable 11 is joined to
the diode term pals (pr_efer,?bl wel ded} apd iuts out therefrom Preferably,
the el ectti &49- 3 sehamatically i ‘é'?t’?/ﬁlﬁi’ adtiece ofa glatla ariicle manuHaetypediBomn or der
to prﬂ}ect the fjaHﬁgtion from possi ble stresses during the use of the cloth
article by an user. 20 Fig. 4a - 4c schematically show the first production
phases of - t liFg.c3 stheraaticallyellustrates tthe cpnnedtioonmieanb widhe powfer tsupplyr ee
fibres 2 (Fi 4a), .t he hundl e dispositjon. along the border of the woven
portion of t"ﬂg‘ W&H@H&ﬁ@'&'ﬁﬂ&'b&%ﬁo €6 %H&Pﬁ'}?igeame NMhem for the
closing of g Ahbref RUBW furddrIstaties: of thet #%@Jcﬁrorneef%&l&ﬁ_m&ky' ng out,
the illum nated fibres according to"the 2s 1nvention consist in polyneric
cheni cal | y copediingto thel invemliass, al so naned sparkling fibres. . , The

dopi ts, f I | t.ut ti | i
or ganfc. ! SaPebiane f sEHEE fuafidianeottiah el tad 1A Fudot R oLps
whi ch are pﬁmﬁe&‘mbnivvhéré%igppbhﬂ%gGibeéng@MﬁE,gre’dDa?Mﬁ’iéEWéa@VPwNDS
met hyl para-terphenyl ( 2 par a-terphenyl (PTP)

Detailed description of the invention

-

With reference to the drawings, in a preferred way of carrying out, the
handmade of the invention consists in a fabric 1 in which a plurality of warp
20 threads are constituted by sparkling fibres 2 spaced along the width of the
texture 3.
As illustrated by the weave scheme of Fig.1, among the warp threads, only
the fibres 2 are not interwoven by a suitable number m1 of texture threads 3.
Depending on the predetermined number m1 of “loose” texture threads a
25 predetermined length of the fibres 2 is kept free.
Advantageously, in this way it is possible to determine the needed length of
the illuminated fibres which are to be gathered in bundles and closed at one
extremity in order to be illuminated by a light source, as it will be better
described hereinafter.
30 A further advantage is that the rest of the warp threads are normally
interwoven by the texture threads, so that the fabric portion 6 having the free
fibres 2 is not frayed but retained by the below portion of fabric and can be



6 tetra nethyl para-quaterphenyl (TMQ di-nethyl para-quaterphenyl (BMY)
etc.. OXAZOLI C COVPOUNDS s di phenyl - but yl phenyl - oxadi azol e ( BUTYL- PBD)

di phenyl - pheayizrgsxadi azol e (PBD) di phenyl oxazol e (PPO) et CPC%EN@% ol C
COMPOUNDS i 0 Hydroxynet hyl coumari ne di net hyl am no-trifl uorone -coumari ne

benzot hi azol yl -di eti | am no-counari ne etc. RHODAM NI C COVPOUNDS 1s

di et hyl am no-di et hyl i m no-benzoic acid s

et hyam no- et hyI i m no-di et hyl - 3H xant hen- benzoi c et hyl ester

Advant ageous t.he s arklin e ahl et eive t ght both
from t he QY& ll#’bggt?lné edggc’ ?fcg‘rﬁ‘éllotp'ﬁt '\%i.e Qﬁ@'PeaﬂﬁHmf'?%ﬁq? éeq ?ﬁﬁao\ﬂﬁ"?‘f used in
the envi rﬁrm@ah_u[@ugh the internedi ate woven portions of the fibres. 20
‘Dependi ng on"the doping additive used, the fibres emt light with a wave

| engt h prHierasuliing giesse of Afebn@rml tﬁetﬁ)mnnwasambbg a Apdrtion rﬁerwrmdevetheage of

Kl t hat b ft f th d
he 11 gniBICERA AR Ay 3 Al WOy GRSkt By SERGe PROIHS { abr o

to a nat eran.nq>lét REbt bhé han Bl.ﬁéﬂae viHI6n e BBREle roug@a@%@ﬁ?fkb s chRe end of

the fibres w receive the light transmtted t res and will
gener at e benhedisest.ri ¢ voltage. This electric voltage will then be applied to

a DC-DC verter d used t atter Advan eous| t.hi s
battery é&ﬂhbé fﬂ?@ €a ﬁﬂrcﬁ &ngcﬁr{'ﬁ & Prh dﬁ?ﬂ 0 h@gf'inﬁ?% nJ3

Advant agengslifactutbe frohg fpf ibdy Qﬁfabhé ob!élﬁ@@@s@es%ﬁbé& @pege, ve obtain) as
descri bed above) a su icial_nodification of the fibres which permts an

i ncr easi ﬁlaTQ)Gthﬁ?féltY 5] e bundlect outgaing froembien 8 iis claseddsysainetat bng dr aw'

3 ondle SEnbhDy: SLERGMesitiaRef “Ber a3t Tosy ARG ferpioinelei oy &
conbi nat iwith ah dmylebtf 80° andesiRict &6 tlsinagis)y iwosda todiipgesvel thecaptidie used)

and s connect ed through electrical cables 11 to a DC converter 14 powered
by an el é‘@ﬂJP'%Qbattery 15 that can be of replaceable or recharging type.

Pr ef er abl t t he sane
case in o'irf hfeo r e tlte%'t??%? 3'{’%?'n§a§neaﬁgl}lo6.%;%dggﬁ %%&%%%bﬁeﬁg}'gt

article dixedeo thaeit msptlc&lllyaﬁﬂplwtwnh tid extremities ojrthediibmsrz pi eces of

i1l um nated used .for the produ n of ecloth article.
anyudy AT plecBisatrabe Hosipiadde the alaaelerminas (RrearahaviRed) aahot h o

t he |Ilu%tgeg,ﬁ%érbﬁ5ﬁ§ wi de enough to connect all the bundles to the sanme
l'ight sodrce. ~s Preferably, the battery and DC converter case is housed in

a sui tabIFérefﬁlsakl&t thef eleedrical gumctiaant 13 lis prétectesikbyna eesin filed dapvt2 inf t he
trousers b atively it is passible that .only the | es .11 outgo
fromthe@ 55‘6&‘19 po{Pchi ,J"llné‘héﬂ’ friog nggﬁlsﬁr%@sggs og té?t‘@?rfg&ﬁ?)ﬁ suppl y
group. Aceisidibyart @sdrhe i nvention, the description of a nethod to

manuf act ur e a o fabric like that reported above follows here below. Wth

r ef e2@nc&ig-o4#ig 4cischematieally showothewliisy Rradeelinn Ehiaser ofi thescloth 1 i gure)
are arra o} nal t ) whi ch
are vxoven%gﬁge 'tﬁ ti.'é3"("11%“30?‘0?H lﬁ@%%m%lﬂ{e reagél %gﬁéhd’%g% f| gure 1
) for t heinspusufomcalong tbé bordemdd theowsvélalmbrﬁnrvmf kh@hdadmwé (IFGgIGb)I 2s A
pl urallty P arns (% nsi st s, of flbrefs fSfor cle rness, sake) only one
fibre d the carrying out of hem for the closing of the fibres bund e (Fig. 403
In a preferred way of carrying out, the illuminated fibres according to the
25 invention consist in polymeric chemically doped optical fibres, also named
sparkling fibres.
The doping components, for example, are constituted by aromatic polycyclic
organic molecules with or without quinone, amine, cyanine, azoic groups
which are present in the following compounds:
30 POLYPHENYL COMPOUNDS
methyl para-terphenyl (DMT)
para-terphenyl (PTP)




is shown in the figure) wwth a ratio of weave preferably included between
one out of four and one out of twelve, even if other ratios are possible
goi ng betwead 9/ out of one or one out of any nunber. |n pgaifRspsRgence to
the position f of fibres 2, the loom which is preferably 30 of the type
el ectronically controlled, is ordered to keep the heal ds correspondent to
fibres 2, lifted so that only the fibres 2 | oose ml passages 8 of the
texture yarn and renmain free fromthe f@abric 1 body which keeps its
continuity. After mlL passages, the loomis ordered to restore the norna
conditio again by t xture yarn for a nunber n?
of passagegggn%%9{§%€§% Fﬁﬁ%ﬁphe desired Pgwgﬁh of the fabric portion
-under prQﬂumeﬁwhpawﬂmﬁﬂbqg&mw$ly, changi ng {BMIQjunber nl it is easily
pOSSIb|e to change the length of the fibres 2 free portion and this all ow
t he prod WRi+ to obtain bundles of illuninated fibres of the necessary

‘length tqy nglqeé@mp‘égwbsartlcle to For exanple, if a free fibres
Ienth —%—mm‘s—mm'y' manuf acture the cloth article, a | ength of
Iost 5 tejqphmwl-@ﬂt;dphemyudxakimjowt during t(BUWAVWPBD)i n order to obtain

two usefu s of {'abr',c (gg cutting in th? gigdle t he hei ght of the

"| ost" ip @' -PRERY £t he inventi on, uring the weaving the
iIIum'nat ofei S present a different viour fromthe other warp
t hr eads ((ﬁgr ﬁ’ﬁ% e because of a different (@Ig?zi bility or different
nmechani cadtcproperties) some nmeans to control the mechanical tension of the
supplied br 8 ﬁg to avoid any failure of the | oomduring
the fabri xanpl e, these mechanical tension control
means;gcary of § gld&ﬁﬁiarlﬂ'}é 20 traditional or additional warp beans for the
power supply enlightening fibres which rotate under the control of
an |ndepedmhethylmngum@fhuorameﬁ%bcmwnannand/or mechani cal control of the
mechani ¢ gcrl] Itf ﬁl 5.shows a sem fini shed product consisting of a
fabric pi ¥ai'g ﬁ@'?%cpH@qu@entl on in which the illum nated fibres
2 are arrge_ged as texture 2s threads. In this case, the fibers 2 can be

interlaced only by a nunber of selected warp threads, so that portions of a
predeterrﬁld@@.&M&Q:WZ can be kept free fromthe fabric piece.
Advant.ag an be arranged either at the ends of
30 tﬁ«g fgﬁ%&%{n Stl Oh@@ﬁ}oﬁﬂ%ﬁioﬁ’@? ‘gr at any internedi ate position

(por ti on diRyarninoFethyfimino-dintethyl-3H-xanthen- benzoic ethylester

Advantageously, the sparkling fibres are capable to receive the light both

from the light source positioned at the end and from the light diffused in the
environment though the intermediate woven portions of the fibres.
20 Depending on the doping additive used, the fibres emit light with a wave
length preferably between 400 and 700nm and more.
A further advantage of using sparkling fibres is that they are capable of
transferring to the ends the light received along their whole length.
Thus, by exposing the fabric to a natural or artificial light, one or more LEDs
25 placed at the end of the fibres will receive the light transmitted through the
fibres and will generate an electric voltage. This electric voltage will then be
applied to a DC-DC converter and used to charge a battery.
Advantageously, this battery can be the same which is used to illuminate the
fibres.
30 Advantageously, when the fibres are “rubbed or scratched”, we obtain, as
described above, a superficial modification of the fibres which permits an



As a further advantage, it has to be noted that each fibre 2 can present a
- different position of its interlaced and free portions, so that

subst ant iwlpag/12f8¢ figure or draw ngs can be obtained by cegRasoRgsdes Proper

di stribution of illum nated fibre portions emerging fromthe fabric. s In
nore detail, fig.5 schematically shows a fabric piece nmade from warp
threads W texture threads T and illum nated texture fibres 2.

Advant ageously, as a result of the invehtion the fabric piece 16 can be cut
with a prefixed height H and the free end portions of the fibres 2 can be
gat hered ;J t nfdsd TXeJ AV o «S Qb en the
fabric 1(5}](&6%8@%@5'%? A@Qggusedd [O\gaﬂghﬂggtc'yu%pgs+¢lghéhg a‘r:@dg%a&nAccordi ng

to a furtthefalritveynusipg ®snidiiestickvastaneror agthel paginsa part of the fibres 2
are not e?__qu acent each to the other t th briédﬁarts"%ﬁ under | yi ng

o h f
the free Higr 8 W SChRmaticaleg @'%%\_ifr‘?&li‘ﬁ?%‘?%%g @ﬁﬁ% tRedf d@MWnuity and
“can ser V%rﬁﬂﬁaﬁ&fgﬁ’l}ﬁl’e&lll%?aﬁd @éﬁéseﬁéhl%btﬁhﬁ?si‘ dfl)&fest ﬁgcgﬁﬁgled(f%\%} t%hdt he same

fabric |Is piece resent 1 nvention een ScCri ref erence
t o praf ercondentzygsthobugtaetedtneal @ablesEhLity al BOt corverter d4t pawesreddsy Ba
fromjihe sco of the ent invention. 10

erformed w.th 0 i re
IOCLAI NS 1'e|qv%%i%lé§eagigglmr}g%p reRlAge ob[ﬁ‘?ﬁ\aﬁ@ngﬁﬂﬁs (2) consisting of

a central i 4 t { | sheat h,
char act er‘:i’r%fegc{spﬁﬁmé;tb Sg?éﬁtéer;ﬁlﬁgﬂelt Eééglgt e{ggréé%ﬁbggqgg‘?{hegm gﬁ%rﬂgheat h

pr esent s,case in esgercto reduoe theetataltdimeakionsr e, a refraction i ndex all ow ng
the transmtted light to rtj.all scape framthe fihre. 2. Product
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by ot her action.able | ] ow t | [.ght t Ltiall scape... 3. [JProduct
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| ength o . 7. Product according to 1, wherein said fibres
(2) are putopngingctoothe dentions the desetiplinre of 1ay mriped. tosmaputattisne accor di ng

to claim/7, .Wherein said fipres.are pol ric fibres nmade of a materi al

o) cboq bt &kﬂr&&e??’g?%g?mfcﬁ}&%"ﬁg)fé‘%%é‘?‘&), PEA (Pol yEt hyl Acryl at e),
PEMA ( Polyyfth rfeMivdsfs Fid. at, @ humbRHPEM AR thibBES Ybiatk Raky Mefigutd)cr vl ate))
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cyani ne, oaRCo Qi BSssages!df the texture threads 3 (white line in figure 1) for the
manufacture of a continuous fabric with a desired length.
25 A plurality of warp yarns consists of fibres f (for clearness sake, only one fibre
is shown in the figure) with a ratio of weave preferably included between one
out of four and one out of twelve, even if other ratios are possible going
between one out of one or one out of any number.
In correspondence to the position f of fibres 2, the loom, which is preferably
30 of the type electronically controlled, is ordered to keep the healds
correspondent to fibres 2, lifted so that only the fibres 2 loose m1 passages



9. Product according to one or nore of clains 1-8, consisting of a fabric
made of texture threads and warp threads, wherein at |east a nunber of non

adj acent wey@/ofsst exture threads consist of |ight guiding dorid@sodess . and
at least one free length portion of said tight guiding fibres is not

I nterwoven with s a correspondi ng underlying portion (6, 17) of fabric .

10. Product according to claim9, wherein said fibres are arranged as warp
yarns of the fabric. 11. Product according to claim9, wherein said fibres
are arranged as texture yarns of the fabric. 10 12. Method to nmanufacture a
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arrangi ngonfingity.d fibres (f) as non adjacent warp or texture yarns; c)
weavi ng a first piec of fagri c,.is d temﬁa\/i n f at, | east one piece
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suppl yi npuhdlesesf {liuminatediiibresrofi theenaeeksary lemgthi foeprocutectte alottor di ng one

or nore of.clainms 1-11, conprising at |east one |light source (10, LS)
optica!l? %rpl ed with a free end of said fibres (2). 17. Article according
to ch@i MFLP exahfpl6] i aSRbEl fiRY ehgth 9Bt 50 UM i hecBsdty L EPnthmAscturd) _
securely fixed to one end of a bundle (7) of fibres {(2) by a nmetal 3o ring
(9) and Hunoleth adideralegpticefviast” texturg afd m willber lefirduringdhetwaavingl by a

17 aner B fr4eR30 cBiaiiedP Rl Bk S of oty pbftindhahe niodE” tighe@nt g,
coat ed apflthy 9ostCtedudey a cap (12). 19. Article according to claim17,

wherein said power unit is_housed by a pocket of the article, s 20. Article
accor di nceerdingite the, invgRligmcif Jwing thenweaving itee dbvwwingted fitsesd or nore

oL A TRl Ao Yobie, i PRCDRr (e BBk O pie e 2 o
portion bechude ef 4 AifferehAt ReibilRy Anl difteredt mechanical properties) some
N AL A:Tlséapr\l\s' ?g\éoﬁﬁ%\l'tﬁgg fné%héhlfc]:!all\/\'}lé#srigﬁ of the supplied fibres can be
provided, to avoid any failure of the loom during the fabric manufacturing.
For example, these mechanical tension control means can be constituted by
20 traditional or additional warp beams for the power supply of the enlightening
fibres which rotate under the control of an independent engine with
electronic and/or mechanical control of the mechanical tension.
Fig.5 shows a semifinished product consisting of a fabric piece 16 according
to the invention in which the illuminated fibres 2 are arranged as texture
25  threads.
In this case, the fibers 2 can be interlaced only by a number of selected warp
threads, so that portions of a predetermined length of fibres 2 can be kept
free from the fabric piece.
Advantageously, these free portions can be arranged either at the ends of
30 the fabric (portion P1 in fig.5) or at any intermediate position (portion P2) of

Fig.5).
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According to a further advantage of the invention, at least a part of the fibres

2 are not adjacent each to the other, so that the fabric parts 17 underlying

the free portions of the fibres 2 can maintain a substantial continuity and can

serve, for example, as a protection sheet for the handling of the same fabric

15 piece 16.
The present invention has been described with reference to preferred ways
of carrying out. Equivalent modifications can be performed without outgoing

from the scope of the present invention.
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same fibres, the modifications being obtained as a result of texturing or by
10 abrasions, micro cracking, stretching, or bending of the fibre surface and by

other action able to allow the light to partially escape.

3. Product according to claim 2, wherein said modified regions consist of

chemically ireated selected regions of the textile product.

4. Product according to claim 3, wherein said regions are region treated by a
15 chemical agent selected from: aromatic and aliphatic hydrocarbons; organic

acids, aliphatic alcohol; ketones; aldehydes; aromatic and aliphatic chlor

derivatives; aromatic and aliphatic amines; amides; aromatic and aliphatic

esters.

5. Product according to claim 3, wherein said regions are region treated by a
20 laser beam.

6. Product according to claim 1, wherein said fibres (2) are optical fibres and

said sheath portion is obtained by manufacturing a sheath having a suitable

refraction index along the whole length of the fibre.

7. Product according to claim 1, wherein said fibres (2) are polymeric optical
25 fibres chemically doped.

8. Product according to claim 7, wherein said fibres are polymeric fibres

made of a material selected from : PMMA (PolyMethylMethaAcrylate), PEA

(PolyEthylAcrylate), PEMA  (PolyEthylMethaAcrylate), = PMMA/PEMA

(PolyMethyl / PolyMethylAcrylate), PC (PolyCarbonate), PS (PolyStyrole),
30 chemically doped with organic aromatic polycyclic molecules possibly with or

without quinone, amine, cyanine, azoic groups.
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11. Product according to claim 9, wherein said fibres are arranged as texture
yarns of the fabric.
10 12. Method to manufacture a product according claim 2 by a textile ioom,
comprising the following steps:
a) selection of a plurality of light guiding fibres (f);
b) arranging of said fibres (f) as non adjacent warp or texture yarns;
c) weaving of a first piece (5) of fabric;
15 d) weaving of at least one piece of fabric (6) in which only fibres (f) are not
interwoven by the texture/warp yarns.
13. Method according claim 12, further comprising a cutting step of the fabric
through said fabric piece (6), possibly in an intermediate position thereof, so
that the fibres (f) are cut and made free form the correspondent underlying
20 fabric portion.
14. Method according to claim 13, wherein fibres (f) are arranged as warp
yarns supplied by tension control means.
15. Method according to claim 14, wherein said tension control is obtained
by an autonomous motorization of the beams supplying fibres (f).
25 16. Article made of textile products according one or more of claims 1-11,
comprising at least one light source (10, LS) optically coupled with a free end
of said fibres (2).
17. Atrticle according to claim 16, wherein said source light consists of a LED
diode (10) securely fixed to one end of a bundle (7) of fibres (2) by a metal
30  ring (9) and connected through cables (11) to a power unit constituted by a
battery pack and a DC/AC converter.
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