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W TH | LLUM NATED FI BRES, ARTI CLE MADE THEREFROM AND PRODUCTI ON ]

. THE SAMEWOel/i7e8 the invention The present invention ref RGI/ERP199404bri ¢ or
ot her textile product incorporating 5 "illum nated fibres" and to an

article made by the textile product and provided with a |i ‘H ﬁmﬂm
supplied. by an electric battery capable to be housed in zm wn‘m mcket
of the article itself. The invention fuirther refers to a nethagfgr the

i ndustrial manufacturing of the fabric through a tradltlonal |l oom_ 10 In

t he presenﬁmeunemomucrrunwmﬁrledn.wwr@é\TEmdF@FREs, RTIGhEs MARE by

T S
0 y RGN , ol y y ol y yl Acryl ate

(Poly Styrole),.etc ~ . is State of the art At
present de:preﬁsrﬁm\zﬂntfombnefers toanfatiriv ey otherrtextilenproduayincpmarating al ready

of thé i HlsSIRER e’ Bnd da PN Fedarday FisPkiApoguptand Bidedecause
characte ¢dpshibié itd dlel by d2 dhe
fabric ofmmbc@(brt]ﬁbﬁ%%ggggﬁﬁy aﬁngglgcg%??gge@fl br esé:tl I um%lgasteed at one end
by a li gfﬁu@bwpecleetcbfﬂhe‘amtéelltaelfh several notches of the cladding till

th bre t
Gi've Tne e meTon fifrel obfhed 05 . bf¥lhat SoE AR oRan iy RARY o 17 (0
fab d 3%2 t | 25 drawback f t

_p?o[): gm f{@&[ ﬁg'?@m)rg%’ t?étgi%nﬂﬂtgémnne; Iseve[ ﬁe fi rs'[ ano?ths ? I rBZ opti cal

fibrem Wl thebpraamuqmmemﬁa‘kl urglnatquélbreﬁ"e indicate llghgmayustg‘@dﬁ ¥ reach
th t apnt h d high

et s o HeSeA Rl ey e n FESDE iR R SateREC 00 oo g
nost i nvabi/gak | ng:ggMethﬁMéjﬁéA@,ﬂymg) noPcH)oes (Pmaﬂtyma:rylaté) br PEMAKi ng
.inmpossible the texture and further: rranuf wa%& Iﬂlgh % ':tt ﬁ

19 JAN Z(MVEthWMﬂ?ﬁhBACMé@)eE\MMN%%MA E/N@P'y YMEIhYWASYIAt lini nat| ng
fib i f whi ch ff t fib
ength e GOV ERRE)L B P S ok 8.5 o { O hece T B eschn be gat her ed
in a pundsgtaotipartected to a Iight source. Anyway,. by analysing . the
Sl et ssaiyon S T5b0CE SohBuna R S faRe s drpey ) 1o
optical fiprgs fHFsﬁawé%ﬁ%f}%oaatahﬁusmsuemt edef tl foaay Becandedl

"cladding® Wwth-a refractive index inferior to that one of the nucleus i n
~order to thiet impossitiilitiesabf gaeryingr oulr ary fakiic d‘étfethﬁstﬁ pharepteristies) theynt

propagation fromane to. t of a fibre, wthout dispersion in the
i nt er medi BRYE BPVEY, eeq]prq%cggjnqugﬁg%é it is described a device to provide
vi sual, WGTHJF T8bric of ‘Eﬁ’é‘ Phérftion@deddcument used ogtical ﬁibresllliurpinad:ed @t ohest r ands
of optical fibres at |east sone of, whjch are nodified tg %@# l.i,ght

out war di yend ryna tlight sousces padprevidedewith sayesal noY 6? of te pg S
the inner core permlttlng to the hght to escape from the optical fibre to glve

the desnred enhghtemng 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 optlcal
fibres, will be dissipated making mpossuble to the hght |tself 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
_ wea.ken the fibres making impossible the texture and further m_.anufactu_ring

IR
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~ (washing, friction,...)



- Afirst aimof the inventionis , to provide a fabric incorpora :393% 2005
“"enlightening fibres" and articles .made fromthe fabric and caé AN 0
~manufactured in an easy and effective way. 20 In particular articles

capabl e of being manufactured fromthe fabric -of the invention.are: - cloth
articles (trousers; jackets) skirts, overcoat s, rai ncoats) mantels, shirts,
sport garments, shoes, etc.); - sport articles; . 2s - accessories (bags,
hats) ties, belts, f oul ards, gloves, unbrellas etc.:); .: - articles for

t he ‘hous@ (tbmdtanab@mt tsnttlsat rtoqoeietreto @athéemdhe rwumlrmmgcﬁbms)lt iand for

Foccue. opBRaRSRY oBihR afabE LB & SRR IO I BRI ock

. tents; ceygrabfic Wéelﬁ%ro'sxhétl e fiBfes RANBE Ghthelted -inAaSBGANE ah@ is to
propose an industrially efficient nethod to produce the fabric. 19 JAN

2005 WO @2hnedted torgliohPSoLa®) deavasuiyhanalysinguthe saiddooumentédsi n the
ofTach o %ot'd%ﬁpnwén%aﬁskﬁ’%’e@%%cr%%ﬁﬁ Sanldned T o P hé@%wwt%'ges' red

enl i ght eRy the optical fibres at the ends and exploiting 'the superficial
5 nodi fications of the fibres caused by the texture and by other events .
(abr asi orisis welt knowndbakthesicoavemtiongl” oplical figresousedin Ynded4807iate or der to

T ransy + CEREad By 55 B 65 BRI Iy PE R Thlnb e, PRk Blen®h IS R 91 ot e°
itself appecstREINBicicus! ih effiePtd oblen hmtehtally@m@t@ortéfﬁedtldet@rrrﬁnmgrtheem toit
with a diffusion angle at 360 (sparkling and/or shifti n(tg | i-ght, guj des) "so

t hat 10he lightyptonagatiapi faemtoneato F@@ﬁhﬁj’awa &f 1afibrgi, withont shigpessiantiner ent

fromthe can therefore cone out. c) nodifying appropriately
" the cl adaﬁétgﬂt%r ?%é \érl%%sndex in accordance to that 1s' of the central core -

.gf Ithehotm::]llcsBI-Asz 3068848;¢thtsp dtssﬁﬂuesbatﬂevrbegm pabmml? vm:ajlnbamt:hgnlgt gdt o .
. e Igte 1N oraer 0, Chan t he rtLon re ect Ieca 1 ng
Phsi do. t RemBisingrA f2bris; INGIeRing A mUERAT B Strasds of spdisalf |
functi O”a?c!eéf‘ﬁiaﬁ&ﬁﬁ%kﬂ He m&atpee% vaetrt‘ﬁgh?QﬂftWa‘?al)} h‘%nf\'thbe to be

i ghted an e l'1ght source teatures ording to'a further aspect
of the ||swrdaesof)ﬂ)eshtan|dsf.lectrve i-ndex of the illum nated fibres can be

suitably nodifjed b t.treatl ng the fabric by a mechanical treatnent like
br ushi ngMéh@q—'h‘é@ﬂ. by chénical reagent-like: 25 - aromatic and o
al i phat i g hbétréhﬁaépﬂiésbnvéhﬂéﬁ"ls? t@‘b‘r@ﬁdeaé R In@o?ddrﬁh@d; “elRiHBARMY

-al dehydes; aromatic and aliphatic ch derivatives; aromati.c and aI i phatlc_

arti nes; dibreRdgnchadiclas mastﬁofremrtbhafaboceadec@abte $@ beames ufastiredciat i on of
e ol el B agn, 0o o0t ned treating the fabric by a laser
por tia@ns |n Parkiculaf ahtcﬁes |ca¢dblegofl\ﬁbtsh@1t'namuactucedilfmmléthag‘abtro dfhther est of
the tl. br ?nventron are:. :
- cloth articles (trousers jackets, skirts, overcoats rarncoats mantels, shlrts
sport garments shoes, etc) ' '
- sport artlcles, | S
25 - accessories (bags, hats ties, belts, foulards, gloves, umbrellas etc..);
- articles for the house (curtarns tents, moquette coatlngs pillows, covers)
and for the car (upholstery)
- safety articles (garments for policemen and rescue operators, clothes for'
technrcrans safety S|gnals for cars, track tents coverrng for cars, srgnalllng
30 bands etc.). _
A second aim is to propose an mdustrrally efficient method to produce the'

fabric.



- WD 02/12785 4 19 JAN 2005 PCT/EPOL/0)00C In this way we obtain a4lg %Ne@ls
fibre which reacts in a substantially different way fromthe convention [I]
optical fwbrea27ssi st of drawi ngs The advant ages of the i nvREE/EBH/ON6 be
“evident , fromthe following 5 description and fromthe annexed draw ngs,
given as a non limting exanple) in which: . - Fig. 1 shows an exanpl e of
thé weave of a fabric according to the jnvention - Fig. 2 schematically
illustrates a piece of a cloth article nuf actured from 10 the fabric -
Fig. 3 schematically illustrates the connection nmeant of the power supply
wi t h t he el featukdd age Edoritaipeddh theésecbndaryslaings.e of the invention -.

Fig. 4a -.4c show further st f th duct i ¢l Of il
ac.or df nip paringar,AsATdIoa 0 186 nvangiod, 4 Aot Bieftof 9 e fisleT °
mbodi ment .of .t h tid6f abri .the i tion where light enitti
Fibres. aneside A nehOteded BRhEARY: o 0° 02 od escripti on of the

i nventi vaﬂehﬁgﬁ@ﬁ fiee opticdl Hfibrds aati thgsends andpexploitingathgasuparfieial r yi ng
out, the

_ andmade of ‘the i1nvention consists in g fabnrd'% 1 hn v%)'e(ﬁgsa
plurakity omadifigatipnst ef theidibeas cayred bY.iRe HFWR A1 PHoCHeE BE™S spaced
along the wdth of t ) r i ardep tdiene of
Fig.1, amﬁ%ﬁ%’ﬁé"{n&r Br?' g ";1°r é'?é‘é,g' %%%;Flﬁﬁ%' ﬁ@?gga(gqgsgéu rﬁ)dtt%)\rll‘?ervmven by a
sui t abl e nuphsdifymbcafly tiex trefractiver et and Pepmitdthegpartial Hifysieef &hei ned
nunber ml of "logse" texture.threads a 25 predeterm ned |l ength of the
fibres 2 istreggmittedlight.  Advantageously, in this way it is possible to

det er m neyl BAJREGIGH dbAMY Bieblerifibbolved NAlRE firer eselfahdhoayiable dobe

gat hered es an osed at one extremty I? order to be illuym nated
by a i ght sbebee thedight indide the fibeetand desmit lewithea ¢liffusionrangi® @A f urt her

et oxtur ¢ 360° daparking apFi SBRBTG o D Pt I el Bt RBE 4 oY

is not fray Ub o iGhdt heideldpnereat fiom thk Krakbramglenshdacahe WO
02/ 127785 56&%‘% f’%}ﬁ{ﬁf@oggﬂ*&%"} E@gll 0900G over| apped and sewed around the

bundl e of t hlkeerdfbrencome ett.f i bres as showed in Fig.4a - 4c. s
c) modifying appr_opriétely the cladding refractive index In accordance to that

15 of the central core of the optical fibres, so to disperse the Ii_ght along the
| “ fibre length to be lighted, in order to change the light portion reflected by
the cladding inside the core.
; Thié- refractive index will be chosen favourably In function of the
handmade to be produced, of t'he'length of the fibre to be lighted and of
20 the light source features. ' '
'According to a further aspect of the inventioq, the reflective index of the
" illuminated fibres éan' be suitably modified by treating the fabric by a
mechanical treatment like brushing or sanding, or. by chemical reagent
like: ' ' c
25 - aromatic and aliphatic hydrocarbons;. organic ‘acids, aliphatic alcohol;
ketones; aldehydes; aromatic and ali_phatic 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 ablg tp,
30 - destroy very- localised portions of a fibre cladding without causing any
damage to the rest of the fibre.



- The resulting piece of fabric is then conposed by a portion 5 V\/ner AE\FZUUS
i1 um natyegd o3/iPages 2 are nornmally woven and at |east a sec;i@ﬁ/Ep@mgm;n
having at | east one hem 8 inside which the bundle of illumnated fibres 2

- can be housed. to Wth reference to Fig. 2 a cloth article according to the
I nvention is manufactured froma piece f fabric obtained as descri bed
above. The .extremty of the bundle 7 outgoing fromhem8 is closed by a

T ot ek ey e 8RR KOS ey bl e,

| nprove Wég,fp@ﬁ.,ltﬁglcoe,qgﬁ{,bﬁg; opticaltibfe, free extremty of the ring 9 a diode
led 10:is 1'nserted and firmy fixed so that it is optically coupled wth

t he ext r ¢uistidf elsawingshe flbres 2. , 15 An electrical cable 11 is joined to

the ol ectmecatvptas i 18 by cbif B Budielt; T Fe il o7 S,
to Pfl@t e‘b‘esbhﬁnémaﬁa'ffmnftheran%&éut&rgwﬁig'se@m Qe'b'lﬁ'éiﬂlhﬁtm’g?@x Pldﬂe cloth

article by an user. . o Fig. 4a - 4c schematically showthe firs
productlmmvv.fbmi'ses of the cloth article,.with the Junctlon in bundl es of the

wven port Bi§-of SR AR eRamIE: of 15 Viabe ol & PBDF aCGERer Sl or i ne

.cl osi ng of nfibRres bundle (Fig. 4c). , In a preferred way of carrying
out, the illumnated fibres according to the 25 invention consist .in

pol yneri e cﬁwcsqhem@thww ilbystrates afpieceof aglatb afuﬁlsdngpufaqturﬁg fraBres. The
dopi nﬁ corrp e ~for exanple) are constituted by"aromatic pol ycyclic
orgaﬂ c %th or wi thout quinone, am ne, cyanine, azoic groups

which are pF@G@ﬂéchéﬂnéﬂ'@l@qhuameg thepanadEon A oPHENFbweBBREbINDS |
met hyl para- tergheng (f Fara t er phenyl  ( PTP) WD 02/ 12785
PCT/ EPO1/ 090#B tha Sighhemittios @re%p H\er&lpﬂwrtyglﬂei dnuepti@ny|  di - met hyl-

par a- quat er nyl et
di phenyl - F&e %%nyld'% m %P%U %rﬁ/rPd'()tha'l%ﬁ'a%fo eCIglthpr?ertrllcyFoxazol e
‘etc. (Tlvqacécwmb to the(iRvBrior?BD)  ( PBD) (PPO) COUMARI NI C COVMPOUNDS . . 10

‘Hydr oxymnet hyl coumari ne -di met hyl am no-trifl uoromet hyl - cou FHF [
benzdfhi azofig. 5§h@w§|%§ph@m@ogfng,fwmer embodiment of the textile fabric of the

invention where Ilght emitting fibres are arranged as texture threads.. -

Deteiled description of the invention

With reference to the drawmgs 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 th'e Weeve scheme of Fig.1, among the'warp_threads, only
the fibres 2 are not interwoven by a suitable number m1 of texture threads 3.
Depehding 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 porﬁon 6 having the free
fibres 2 is not frayle.d but retained by the below portion of fabric and can be



-etc. RHODAM NI C COVPOUNDS 15 di et hyl am no-di et hyl i m no- benzoi ¢ aci,d

et hyam no- et hyl i m no-di met hyl - 3H xant hen- benzoi c ethyl ester 13 JAN 2005
Advant agawmde2/y2785 he sparkling fibres are capable to recei WEWERSINIEht bot h
“fromthe light source' positioned at the end and fromthe light diffused in
t he environment though the internedi ate woven portions of the fibres. 20
Dependi ng on the doping additive used, the fibres emt light with a wave

| ength preferably between 400 and 700nm and nore. A further advantage of :
usi ng sp shewe® the ends

t he Iigh8\’‘%’ﬁ'lxl,\écpgé%zI %R{! Séw‘eﬁ rglﬁbd\t}\lﬂ%?ﬁgﬁp &ﬁﬁéml@mﬂfa.tégﬁgﬁsggf ng the fabric
to'a . najrpFigldep-4atificial light, one or m)re LEDs 25 placed at. the end of

theflbres will recejve t | jght transmitte hr ou hth fi,br nd wll
gener at eTha @suling plegs| @Pg@"cﬂﬁ then é’@mF?Q,S Lya@ r‘%‘Jﬁh%ppl ied to

2 DC DC GRRMBLARY ngrid 9otk ronRhly dRofbrd By Ieé‘ﬁvané aasetpbitont b s

battery e sane IS USG toillumnate th res

Advang agpavipgyat leastroriérefn Mnstdemmnch thebbdndle csfcmammtad fbves 2I68Ri n, as
described above, a superficial nodification of. the' fibres which permts

an .  1behmusedos WO 02/ 1278 7 PCT/ EPO1/ 0900G i ncreasing of the Iight
T nato Ve, fefertfie’ o 1 5% PO CarliEle’ dca¥fdih 9t GheOmvehton akr i ¢ by
using a | TELF a stgn er neans. Fig. shows schematically a

pl urali tméﬁufdcmd@difrd)m a}pfeneed fabripabéained a(Sad@sQElbﬁdlahﬁVEon of parallel and

t b
olectri E%%réﬁég}e?;ﬁﬁn% 155 Bulegle D aDRIES 0RT RnBls SGIBLHERGHIIREYT o.) 1s
t hat ﬁan@gtf’ rSPLRGRARIM QEmBRE At that O Fibré¥ eiré o (approfimatelyver t er

and @ ar e ‘packaged togéther in the sanme case in order to reduce
t he t ot alwith. anmmgdmsf 902 renespagt do theis axigtin erder &0 eimaprgvethe mptigaki r ed

aest hetic efIRé: one or 10 nore pieces of illumnated fabric will be used
for the SPYAWE-i on of the cloth article. Anyway, it is possible to produce

pi eces ofg Bﬁf Hecﬁébtékt?erﬁit)?%ﬂtﬁé&?ﬂdg of a tdiede llednfOnég msemwandwmy enough
to connect a bundl es to the sanme |ight sQ urcgﬂ.@‘g@f rably, t he .

battery dixedBo tbemmoehcailas;@upéedwwdbébene%trﬁn%mﬁ9 .of the cloth
a(r)tslsflﬁf)e ;{rﬁélteeﬁm’é@c%h@t @l J8L"%¥’?‘J ik cil&fe EérﬂHﬁstS p?@ﬂe?abl?kﬁ&ﬂélﬂtédéﬂ y it is

outg rom-t oth article, ‘ready to be
connect equfsathévefrenmal  power supply group. According to the invention,

the d t f t hod t fact fabri i K h ted
above T olftrtesahiss dhslasiicaiunclan didsaoteted by 8 festhilEE coh 2 b Poa o
threads (Blaet é@g@@ thé ,Jedsrguherko RsRIHIG8FBES 69 darihg 0k LseAthd eloth (1 of

illustrat which "are woven by the passages of the texture
t hr eads :hrﬁ@}bmy%m user in figure 1 ) for the manufacture of a continuous

brs 1 " ok Sy ot pfodloll BriseenrRELRS o
article, with the junction in bundles of the free fibres 2 (Fig. 4a), the bundle
- disposition along the border of the .woven portion of the handmade (Fig 4b)
and the carrying out of hem for the closing of the fibres bundie (Fig. 4c).
In a preferred way of carrying out, the illuminated fibres according to the
25 - invention consist in polymeric chemically doped optical fibres, also hamed °
o sparkllng fibres. '
The doping components for example, are constltuted by aromatlc polycyclic
organic molecules with or without quinone, amine, cyanine, azoic groups
3 which are present in the following compounds:
30 POLYPHENYL COMPOUNDS o
m"ethyl para-terphenyl o - (DMT)
para-terphenyl . (PTP)



- is shown in the figure) with a ratio of weave preferably includig b L%@@ﬁ
one OUtV€6OLEH§5and one out of twelve, even if other ratipsr/RpPR/ &ﬁ§| |1
goi ng between one out of one or one out of any nunber. In correspondence 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 fibreés 2 | oose ml passages 19 JAN 2005
WO 02/ 12785 PCT/ EP01/ 09006 8 of the texture yarn and remain free fromthe

fabric bod i ch_kee it ontinuity. nmlL passages, the loomis
or der ed%?tﬁa F@mrp@r?@ﬂgmpeﬂ%yﬁondi tion an@- res 2 are woven again by the
text ur e gy.dethyiPara-qudtbRsheryl of passages 5(BMQ@pspondent. to the desired .
| ength o ﬁ"Eheﬂ;g:f';lbri o poﬁ{iégﬁl under product i(on. )Zdvant ageously, changing the

nunber m@ic.it is easily possible to change the Iength of the fibres 2 free
portion | b roducer to obtain bundles of illumnated fibres
~.of the roduce the cloth article. 10 For exanple, if a
freecfiby b Idnvab @didfoleecessary t qpuavii-pEDYy e the cloth . article,
a Ieﬁgt ?‘@%dﬁst%ext)ﬂre of 1 mwll be Igft duri nng{ he weaving in order

to obt aidiphemyl-phenyl-oxadiazolef fabric by cu(PBR) in the niddle the height of
the "lost™ texture, According to the invent; if during the weaving the
iIIurn'-né{iré'?)e"“:f | 15 present a di fferent(PEJfQ)avi our fromthe other warp
- threads gigor exanpl e because of a different flexibility or different
mechani cal properties) sone neans to control the nechanical tension of the
suppl i edCOUMARIN SN ), -to avoid any failure of -the l.oomduring -

O ' ML [ ) NA D
t he fabr,ic, manuf. i . For exanpl e, these nechanical tension control
meand cm%exwﬁﬁﬁl@?%m’ﬁg“ﬁg 20 traditional or additional warp beans for the

pO\Ner.S%bmwémtdtﬁtrﬁm&ameﬂﬁyl%uﬁdﬂr@s whi ch rot.ate under .t he control of
an i ndependenit engine with electronic and/ or nmechanical control, of the

nmechani denzothiazeiyi-dietilgrainoreasnarniR@ i f i ni shed product consisting of a.
fabric pit ce 16 according to the invention in which the illum nated fibres
2 are ar¥ ‘nged as texture 25 threads.. I'n this case, the fibers 2 can be
| nt er | aqdODAMINIC GOMPIDHINDS sel ected warp threads, so that portions of a

.pr edet ermm 2, can,be kept free fromthe fabric piece.
Adv alit agt@mylewm_pfm@@y ]FE@O'P@PFPW'@an be arranged either at the ends of
tpg)e {) glbrétﬁyéragc{-éﬁs}{@%gﬂ@;g]yigm&aﬁheawemiscewleatee position (portion
: 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 bétween 400.and 700nm and more.
A further advantage of using sparkling fibres is that théy 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 Advé,ntagepusly, when the fibres are “rubbed or scratched”, we obtain, as-.
described above, a superficial modification of.the fibres which permits an.



. 19 JAN 2005 PCT/ EPO1/ 09006 As a further advantage) it has to be ndt:dANNAE
.each fibre 2 can present a .. different position of its interlaced and free
~ portionsWG®/RAft substantially any figure or draw ngs caRCEEPSHPWOHed by
conposing a proper distribution .of illumnated fibre portions energing
fromthe fabric. s In nore detail, fig.5 schematically shows a fabric piece
made fromwarp threads W texture threa,ds T and illum nated texture fibres
2. Advant ageously) as a result of the i'nvention the fabric piece 16 can be
cut with a prefixed height Hand the free end portions of the fibres 2 can
be gat heiheebdsingobthallight emitieddasallyyanditris dovpadsitle to Gtnavé diguses PB when t he

fabric to piece has.,to be u eg to r{*anufa%h re a_.finished article.
Accor di n@etf@bacnyrtf%g aaﬁﬂ)ﬁi? e a5tOpR LT 5%%W3Hf' at |east a part of the
fibres ?F@C % SRbELAERAICAT a bl B BRIdes ag! flabed i derblléiC(amyr ts 17

underl yin ree portron the fibres 2 can . maintain a
subst ant ¢@mnbirationrafigaralieldnseriesseannectivns of diodese)0 aan hegisedd@don sheet-

beerd actsmastd hiovahcrBRel 2Rbes, 15 o naE, AfeBBF O FopHlpd Y BB o0 e
Equi val eg*g&é“ﬁ‘? bé#{%}?@ {hat can B%e%ﬂﬁgﬁ&%g% Bt Fé&hléfr%}ggttm_ng fromthe scope

of the p nti1 on. 10 CLAI 1. Textile product
wher ei n Rrgfarablyf theheorivertes aridothei bajtesy e tpakapged degetheg in thrisamey fi bres
(2) consisting g{qﬁa ce tral c'%ié&icaﬁab.l e of transmtting the .light and of
an’ ext er fiase herger to Eadper the IMRNBIPRE- at 1 east a length portion 5 of
sal d_ext HeRghafiiBhMNG ERANMiclé BridP8RARE desiddBebietionefectobhe o

I ndex allow ng t d

refraction’, - e transmitted .light to partially escape from
the fig br mor@. piecesiot illuncicatet] fapricoviike wsed fanhe produgtigniofthesclot)  ar e
optical fibres and . said sheath portion is constituted by superficially

. modi fi'edaFt@é?'Ons of the sane fibres, the nodifications being obtained as a

result o, yW%gE risNSosHibiayto produsbriisten®f fabric withr acikéedengthr ef the ng, or
- bendi ng 0,1’-| the fibre surfface and. by other action able to all ow bpe l'i ght
to parti Hunyinstechfileresawide enaugh de senaeatall dhe byndies 3o the same, light g

nodi fied _reqgi ons consist of . chemcally treated selected regions of: the
textile ﬁPB ¢t. 4.. Product according to claim3, wherein said regions are

regi Q9 t peafepsbipytie battelyeamd BIC egeverteraamet ischdusedh inaxr suitable packehl i phat i ¢
hydrocar bons; . organic,, acids;. i

: ni c, al 'hpga,tl c aﬂ]cghol , kgtlgnes,; ~al dehydes;
ar omat i cof thenaloth agiele.ifer emmpl%@rt gdeyelaf thg liisers *8hd al i phatic amines;
am des; - gtlﬁ?f‘?értl\félfﬂqs globgllﬂ?é tHat %ﬁbﬁfgt%-eﬂeg rﬂ%\ﬁ’tp&f?diﬁ 'tHe RbthQrtitiel m 3,

wherein egi‘ons are region.t y a 20 Faser beam- 6. Product -
accor di ngeady td lbé cohneciedrtoian exteirdl polvessuppjy amasipept i cal fibres, and '

ol + abi & AcooRdlag Beined iventn The HeBRRRIGR sitch Mamdh B FidpRlra%ad
Pr gglipt 2558 ﬂié‘ﬂwaw?gd)ﬂé@b&ové\hﬂro%h@@@blbmr es (2) are polyneric optical

. i bres chem cal .doped. . 8. Product according to claim?7 V\:h?l’ ein
sai d fi bivéih aeferends teFig: F,iznemberde” of warpthwads) (blagkdlinesyine fighfe) pvva

(Pol yMet hyl Met haAcy y! at . ; (Pal r:yl ) M /hi
o R B D o R oPhrBE Dt gre )
PC (Pol y Gaseensy fhe paSsddey ofhurtextere tii@adst® (widits liye iofigdren ) fordhgani c
aromatic pol ycyclic nol ecul.es possi blK W th or w tthout gui none, am ne, .
cyani ne, naaifecireofe. 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 'onle' out of any number. '
In correspondence to the position f of ﬁb_re_s 2, the loom, which is prefer'ably .
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



.1 9 JAN 2005 WD 02112785 PCT/ EPOL/ 09006 11 9. Product accordi ng to, one or
nore of clains 1-8; consisting of a fabric made of texture t hr eads? p
t hr eads, WAHB(1878% at | east a nunmber of non adj acent warp oPCGIEROYPWO6hr eads
"~ consist of light guiding fibres (2) , and at | east orne free length portion
of said light guiding fibres is not interwoven with s a correspondi ng
underlying portion (6) 17) of fabric . ,10. Product according to claim?9,
wherein said fibres , are arranged as \R/arp yarns of the fabric. 11. Product
according to' claim9, wherein said fibres are arranged as texture yarns of
t he f abif ¢theltextlee ydmhant remainfreadromethe faboidut bogycwhishnkeepsiitt 9 by a
textile logm conprising the following steps: a) selection of a plurality
of 1ighcogtintithg fibres (f): b) arranging of said fibres (f) as non

adj aCer AR M1 Hasdadel e fidi is S}dé\%@ffeg%ri Cre?lg)éi Adrmdll @fRiitidn afll f abri c;

s d) weaving east one piece o in which only fibres (f)
are not fibneés 2anewaven again dyt theetextune yannfor al Bumbzertod ofcpassaide cl ai m

12) f h [ ' f. the fabri hr oug id fabri

o1 ecé. (Spraseognsnt o henestiadipa 68 bt pofin irdai @l < he 11 bres
f ; ' f i

(f) are %mﬁ%ﬁ%ﬂ% Iérég(;fm%ﬁa hOfbeRrh $SPRNEHIMY pAdmIL o thaRBelthBr i C

portion. to claim13) wheréein fibres (f) "are arranged
as war p lgrgths of dipe| filerésbd freen podiorc oandothisrediow. thes preducrrdtaebsaivi ng to

claim 14, wheretn said .t ion gontrol is.obtained by an au Q S
not or i ZQ‘JW%P&'HB%R&Q&EﬂQ}&HS RegrIRary fleng stol%’.m%qaq itl?ée] q@ﬁe of
textile iagycts accordi ng one or nore, of- clains 1-11, conprising at |east

one |ight 'source {10, LS) optically cougl ed with-a free end of said fibres
(2) .1017 .Fokréxarhpleadt arfiéenfibtes lengthm o650 wmareineceasarys darmanufaghifreconsi st s

(2) by dhinstaih &bl 0 dalpESentbe 2% mrl g R B fhelding Loier
uni t cogﬁfd'ragf fobain tha UL paas lof FasriebPGuAfaciartherididie thé@eightl2785 19
JAN 2005 PCT/ EPO1/09006 12 18. Article according to claim 17, wherein the

connect iafthe élostclextiirede (10) and fibres (2) is resin coated and protected
)5 c2Ehdtbina o Sog Y I thd uBAhE ) ilhested feieh over uni
15 present a different behaviour - from the other warp threads (for example -
'becéuse of a different flexibility or different mechanical properties) some
means to control the mechanical tension 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 bbwer supply of the enlightening
fibres which rotate under the control of an independent engine ‘with
electronic éhd/'or' mechanical control of the mechanical tension.
Fig.5 shows a semifinished product.éonsisting of a fabric piece 16 according
to the invention in which the ilIUrhinated- fibres 2 are arranged as texture
25  threads. ‘ | '
In this case, the fibers 2 can be Interlaced only by a number of selected warp
tﬁreads, so that portions of a prédetérmined 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 fébric (portion P1 in fig.5) or at any intermediate position (portion P2) of

Fig.5).



- 5 20. Article according to claim17, manufactured froma fabric
to one or nore of clains 6-8,wherein said bundle of fibres (2) ﬂ?ca%%[ﬁg
~..contai nad o27gle an hem (8) which is obtained by fol di ngPCEEPPHIOPE pi ece
underlyl ng the free portion of .fibres (2). ..Ay. ANr. AU. A. AF. AS. AFA. A. AY! |
ACATL Auy, (N -~y d
0 Z]l rvzuoj d_YT] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] caU] ca] ca] ca] ca] ca
] ca] ca] c”*a] ca] ca] ca] c”a] ca] ca] c<al] ca] 8aU] ca]ca r?1<HSUdf >\ ,;
} xrmhc”Y] ca] ca] ca] ca] ca] ca] c*a] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] caU] ca] cau
]cal ca] o & aﬁﬁﬁ]et?addm}mq\» & al ha$ Qéabé eted that each fibre 2 can present a
U@ #FH-#PUYA() ))

cal calj etgrent aepion skfieapledpind svpcie spe odrebFUs ECRNARN] oo Cafcr

?/LC?LS% @U%%Jikgfk +§f%&1‘ﬁg§ ‘tl’:%:‘ ?é] %@?ﬁ’%]cﬁa %ﬁ@g%f@ ?cp rﬂf"éi d(':sfaltt lg%t]l%%]oéa] cajcalc

%%mﬁﬁ%ﬁg}bﬁﬁ Gglc?%}jagé ?'ahfﬂie:mbnﬁ»?! 2222227A
xsni d_Zi a
cal] ¢a] da] raj\@]‘eaQQia] ctig &a §@m%ma@¥§@$€lﬂﬁé&a%ca% lﬂﬂdfa?"bca] caUE) ca] ca] ca]

TTTTt UV7222A
MVBI\/BNMWW%%&E H‘ rgaas zlﬂqdc'gf?éﬁ]%% cefdcuzg‘]a élzti) e(:Sa ca] ca] ca] cal] ca] ca] ca]
cal] ca] q@amtggbca?slyalas@ c@u]tccaﬂ mqrwehtmw]tbpdapuauemq d6Garmbe gt #109EES

) V! L Sraredxed pggﬁ;@i{ entigiing foag eyt portionsof e HEres 2 can be
$L0% ( )gétggéérgé%qgﬁ%i e t& béi égs/ﬁ'tjfg‘ir{e)d with a light[s8tirdL 8 when the fabric

F$109%& (
T F$1Q%& |bc&}ié‘§li©%e%$¢d&1#xaﬁ$f2&%&'e(a fl&l&hbd%rﬂde() & d] a?

Lot # Argclc?roéyr%/g&té %1 fugﬁe g/a(v?taég %? @e m\@nt%n /?“‘%S 0@819/ e fibres10
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 protectlon sheet for the handling of the same fabnc |

15 _plece 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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| '_ﬁ(lg‘ﬁf;&(ltg)ht)gug‘:@g{ﬂgg% z&lfﬂcghs,séﬂgtc)f% EdntPd| dbrd QUbBle( Of tHNEHHEREY the
- #10%gRg F{&;;t'(t)andl fav@xternal sr&ww&:t(a)racteﬂsed/&t that atileastg tengﬂgﬂcmr( )~ 10\ v
. éoz; 5'10}:‘\?%% %t/‘cf(rp&l éheatb'@%hps&ee}_t%ﬁb% |%5err§alﬁocr& a)reflrﬁctm
10%& ( %ﬂc{ﬁﬂ thelPdderhitted 1iGht: S&pSfrortheibre) - ! 1Y#1C{¢§/€&(%)I-_ S'
109%&’ () 70%: ()'@Flom () - s10%& %ﬂ% 160() 1>\ N/ s91031. 109& ()-31 - *
10%& ()2 wmm&acgcondmgm#ojemu @mlsald) res 22) are optlcal fibres anc?
Sald sheath portlon is constututed by superfncnally modrfled regtons of the
same fnbres the modtf cations belng obtained as a result of texturing or by -
10 abrasuons micro cracklng. stretchlng, or bending of the ﬂbre surface and by L
other actlon able to allow the light to partially escape _
3. Product accordlng to. c|a|m 2, wherein sald modifi ed reglons consust of o
_ chemlcally treated selected regrons of the textile product _ _
-"4 Product accordlng to claim 3, wherein said reglons are region treated by a-
ERTH chemlcal agent selected from aromatic and aliphatic hydrocarbons organlc_
' acids, aliphatic ‘alcohol;’ ketones; aldehydes aromatic and allphatlc chlor g
denvatlves, aromatic and ahphatlc amines; amldes aromatlc and ahphatrc |
- ‘esters. | ' -
| 5, Product accordlng to claim 3, whereln said reglons are region treated by a
20 Iaser beam. o ' ' o
_ | 6. Product accordlng to cla|m1 whereln sald flbres 2) are opttcal flbres and - -
" said sheath _pottion is obtamed by manufacturmg a sheath havmg a su;table |
' refractuon mdex along the whoIe length of the fibre. o
7. Product according to clarm 1 wheretn said flbres (2) are polymerlc optical
25 fibres chemlcally doped. ' ; CL
' 8. Product accordlng to claim' 7, wherern said’ flbres are polymenc fi bres
“made of a matertal selected from PMMA. (PolyMethyIMethaAcrylate) PEA:.' _
(PolyEthylAcrylate), PEMA (PolyEthylMethaAcrylate) PMMA/PEMA . |
(PonMethyI /I PolyMethyIAcrylate) PC (PolyCarbonate) PS (PolyStyrole), |
30 chemlcally doped with organic aromatic polycyclic molecules possrbly with or

wuthout quinone, amine, cyanine, azoic groups.
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-

\1/0: 102&/&?)%% of{m&}gﬁ&réad?andwmhmwb@rqo at easta number 0
1 Lot o A S g i 2 70
& 10% h&%%%{%oﬁﬁ‘ﬁ@?%{*ﬁf’&%}fﬁ? PR gl @% ﬁ@!ﬁs Qggﬁ?%ﬁgb%%/h\l/g& 0

h& () 593N lddtres |\ SickD Hisms(; 17 . ¥
el () 33314 daHebonging! i perinaty, 7 ko feboi%e. & () & o0

h& ()-! i Frodugtascordig i dlaigy Q WhetiRseld Tres e Arangega 1P
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gf;a%oéfj BK. (F)reyl@ﬂmmrdm t?chllg%‘lSSQ&w )e_rtlaln sa-:-é& %8;’{3@5 are arrawwrél Do
| yamns of the fabric. '

10 12 Method to manufacture a product according claim 9 by a textile loom,
compnsmg the followmg steps:

“-a) selection of a plurality of light gurdlng 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 @ cutting step of the fabric |
through said fabric piece (6), possibly in an intermediate posrtlon thereof, so
that the fibres (f) are cut and made free form the correspondent underlylng'

20 fabric portron _

| 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, whereln said tension control is obtained
by an autonomous motorization of the beams supplying flbres .

25 16. Artlcle made of textile products according one or more of claims 1-11,
comprising at least one light source (10, L_S) optically coupled with a free end
of said fibres (2). _

17. Article according to claim 16, wherein said source Irght 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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