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Case 2640 TIMEPIECE FI TTED W TH A LI GHTI NG DEVI CE
COVPRI SI NG AN ULTRAVI OLET LIGHT-EM TTING DIODE 5
Technical Field The present invention relates
generally to a tinmepiece such as a wistwatch fitted
with a lighting device to illum nate an indicator

el ement such as hands and/or index marks. Mre
specifically, the invention relates 10 to a lighting
device conprising at |east one ultraviolet, blue ghge 2640
infrared light- emtting diode to i1 luninate at |east
one zone integrating fluorescent and/or
phosphorescent pignents of the indicator elenent to

o SRR LR M A NG pRViEE GBI RITRT AN
under st ood t o LRETRAVIOET MIGHTREMITTING MIGSEON
spectrum that covers 15 wavel engths of ultraviolet or
blue Iight in particular, such a diode being equally
able to emt in the visible range, and an infrared

I Fidigng diode is understood to be a diode wth
a—%ﬁem‘sa on spectrumthat covers wavel engths of

vt o hégknt AvBRdd Featls, RRRIARLR, 8 lmBBEEd S as o
| Whistwiatett ditted Ywitie & sighfing alevide tallurhipatd iaBhindfotsic element
are already known in the prior art. Various zones

of
($Hehps handls andfRIsndes maikse Mare srosiicaly. btpeanventlon relates

W IANT §6abe CBRARPat Mab{ Bb E L0 HE Bl infrared light-
témdm@wdtddg toii&urgirﬂne attiéast ard Mmmtlegliaﬁnﬁ duesesoenband/or
. t tent ..
SBRBRISAENbBIgMers T IhadadichiREcs Smenhie AEaes % Nisioilty
ofl th@N i 8Nadrki diirdnRtthtOAnLERalididt Sbiud Iidlﬁ@mtﬂﬁgt didde is

ultraviolet (UV) spectrumand is arranged on the rnner
pindesstond tof beha dibdenawitth a dight bemissiom specttuml thatdcovers

idetgfe o, btlAuiecr bl fight T aricish Siitn, 3, figre, being

rexifaliyy @ble to emit in the visible range, and an infrared light-emitting diode

is understood to be a diode with a light emission spectrum that covers
wavelengths of infrared light in particular.

Technical Background

Watches, in which the dial and the hands are illuminated by means of
an ultraviolet light source, are aiready known in the prior art. Various zones
of the dial and hands are formed or covered by a substance that reacts to
uitraviolet light and reflects this in the form of visible light back through the

glass, thus allowing said zones to be seen in a dark environment.

For example, the patent document WO 2004/034153 describes a
watch comprising a light-emitting diode or LED that emits light in the
ultraviolet (UV) spectrum and is arranged on the inner periphery of the
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pass through. By reacting witlzthe ultraviolet rays, a
so-called "lum nous" material mxed with the
transparent resin emts visible light. The dial and 5
hands, also provided with this "lum nous” nmaterial,
are illumnated by the LED with ultraviol et and
visible light at the sane tinme, thus making it eaS|er
to read the tinme in a dark environnent. This t

WHatH, Cape ct?ﬁtE’GﬁBi thes dipl it e lash f iponatc | Ewﬁ LED is
Wl yrad it\uaf” EPt§rtlla?I|SPéF‘éi‘1ltllrE§i§l ﬁf@%ﬁﬁsi}%ﬂet rays to
e.g. In the omo I'ecttic power a ba ry.

Tpmqothmeughr Bysreactimgl with tHee ulti@Ridlett ays| ar se-called "luminous”
riterial gredrwyl B8 tastsng e, SaietHls GRBSS ik e, dial and
Rdrds, BlsbhErGUidS@&tWiﬂ'i‘ tﬁfs t"lmﬂquﬁw@' %atbhél Ugl ||Id/iﬁi'n§fbd by

poses a r_| S person. In diti on si nce
riheddcd i with siltraviglet @ndt visiblea light atnthet ramei timex thus maklng it

i the dial | 11, only a linted
FaRif ol 'ﬁ%& b? thEe | 4 e RRmetants ormed i nto

Unens i g of Matalo RIS pOBBes & soyrcaaf ulfiSviolet Tignt with a
| bt @Hﬂ@nal?@ﬁu?@é S'Hom%?%ﬂﬁﬁgt e |@9%3fo7fﬂi36ﬂ§lectnc power

descrl es a watch titted wth ‘traviol et |r1ght
swith acbattesyclhe pawer transfonmed dyi the Ll inta adtraviolet lightavill be

B0l e b8 S Bl e g

n@ﬂm@ watchhiatthe efrticlioMidr thé R9es |of'ﬂ?é’b§é|etwﬁ|§u$dsés a risk for
order to emt visible light, but can also allo

uthis- perssmedn jadgition; sinsasthet lespaetive swidace af thesnaﬁda ‘and the

bk hodl E%?gﬁc{ il (,Jﬁhll%lé{ﬁ%wo%mgli p%w aCiithifdd hfbunk BPbitfaviolet

|cate I"cat1 on

Sllgmwmbedramsfélhﬁied mesibldﬁghw\lby the 'nmﬁmus" material, and this
di sadvant age both in terns of the nethod of 25

28 4BsatIsactRty Indprmsef Apereanthiumingti@ns of the

resulting thickness of the tinepiece, which is then

subst abhe aRtsntglasameant Jﬁoze@&a%w desaebes newatch Bited; with

Y GRS o5 e i, R ESHBN Ucer re

Ichahbf the whtth. [ThE atter enperfoiated eys-nolééma\mﬁa;as:rcmays @t be
still rerral n_significant, since 30 the ultrayvi ol et

|fillge with atlumirestsnt matenial thatsearissuith the ulrayialetrays dmorder
YoSmitJisible light, but can also allow the ultraviolet light to pass through

the dial. Such a solution requires the use of a particular dial that is
dedicated specifically to this application and is superposed on the
waveguide, which poses a disadvantage both in terms of the method of
assembly that must be adapted and in terms of the resulting thickness of the
timepiece, which is then substantially greater.

Moreover, although the use of a waveguide in this type of watch
allows losses to be slightly reduced by concentrating the ultraviolet light on
the luminescent materials, the losses caused still remain significant, since

the ultraviolet light that has not been transformed into visible light also
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partially escapes through the3glass of the watch in

the direction of the eyes of the user. In all the

cases outlined above the |ighting devices conprise an

LED that does not enable the tinme to be read in an
opti mum manner in a dark 5 environment. Summary of

the I nvention One of the main ains of the present
invention is to renedy the aforenentione

crartiahanseapss hyough the glaag of te walehin theydlfﬂctlpﬁ@f the eyes
'@ﬁh 10 elenments in a dark environnent while
assuring sinplicity with respect to the dial as well

as co ess wWth.res

£ mopi Bl e gasbn R 866yd e it GEHERS oGinglipé an LED
tthBEBbES ok @rabil the tiMel Ebe irde e RAeoptimlm mahner irea dark
a tinmepiece such as a wistwatch using the glass as
verigomenti s associ ation with nmeans enabling the

di ffusion of the 15 ultraviolet or infrared Iight

towards the interior of the tinepiece to be

optim sed, while not requiring a special dial or
aSlginmarp af thealnegntioe. Advant ageous enbodi nents of the

ti mepi ece according to the invention are descri bed

Wi t hi rOhdeoff thamavdin kaifs bhahd gpresdaninvantionsis to2@emedy the
Brief Description of the Figures Oher feature

Rfpearnentionesk disadvantagentby pEMISiog e VisHUR {h8 ‘ndicator
délgﬁ\re‘?\’i ﬁfé‘a%: ¥ EAGE Eﬂﬁmﬁﬁ%hg%ﬁ}% Qﬁﬁﬁfcﬁﬁ%th respect to the

escription exe e I nvehtion
odigkas wdlleis/chmpmtpesé wutm respect ta the thieknesp| of thedichepiece.

PGS Bass, gﬁpfsgﬁwt%%%ﬁ O BTOEe (€ ripPRiEES; Aocprding to the
h@@ééﬁ(&g APl &, e }i8&ke SAch *é% @W&W&tch%ﬁ N glass

I gu rmt I ca ows sever al gr acti cal
mm\muadmos dassg:cuatmnt Wdthp meaans ana ling itba diffusiga of the

SRR St RfBAhon 08, S by g oo

t@pﬂrﬁigleﬁr\ﬁﬁi?é‘hol rRYEIHNCA spEcibh@ial bNaddiBeRaliwavegsi. i on
al'ong line A

Advantageous embodiments of the timepiece according to the
invention are described within the framework of the dependent claims.

Brief Description of the Figures

Other features and advantages of the present invention will become
clearer after reading the following detailed description of exemplary
embodiments of the invention given solely by way of non-restrictive example

and illustrated by the attached drawings, wherein:

Figure 1 is a plan view onto the timepiece in a practical example

according to the present invention;

Figure 2 schematically shows several practical examples according

to the present invention of the timepiece in a section along line A-B;
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Detai | ed Description of the lavention 5 The follow ng
description is provided solely by way of exanple and
refers to Figures 1 to 3, in particular Figures 2 and
3, which show the main elenents of the tinepiece
necessary for understanding the configuration of this
according to the invention. The tinmepiece 1 described
here is a wistwatch onﬁrisinﬁ a watch 10 CF e 2,
gl ass @g@:leoé.wemﬁt@aﬁha awmj & RERchied) @eamaesm%%ng to
i ¢l 'ﬁﬁﬁk SctiFRed)
\%ﬁ?y g@?ﬁﬁvlétg‘ogoéfltﬁ%}nu er e ement§2 Thﬁ(ﬁ shown)
necessary for its operation that we will not describe
here, but which are well known to a person skilled in

the art.. The dis means  generally include a dial 5
aq D F Ipven anged to face this or 15
on thi : ch as hands k
Shown B Trllowing Eaa Biinm, Gubreviieg sPBY a0 SKample and

rr%?é??%'F‘i&ur%s' 8 82k él’fiE%IEPF'ig’%reénznéﬁcP% VMth SK&WRHE main

but course possible to provide any
pglemena of thedtimepiece nedeshanydfor Ilnderstand;ng dhe ioafiguration of
tmatch 1. These hands 7 that are

nCth e. Wi
Jﬁaﬁcgr PRNTE IVEriPtes 3 o the wr stuatch 1
t | t 20 9 t hat t
DU the fineritsten | Shssaned Mete Bna WiSMBGIE compiising 3 watch
Et:ds% SPraP b@& % c‘!lbélﬂg 'tﬁ‘ig%drﬁaﬁéﬁl dé\néé‘ﬂh C@i& %thﬁ intended to

ours, nu es an seconds, . In the form of
nllurhnrme digplay rmeeans.aflye ovris@watmediealeo nheigdes ther elements

neh Shitwh RECaSSY o B cafifin gt e ) PR Rsduff ere, but

RiER areh@eR Wit 89 ta PessBinERilled On 2hecanb Thet Bigplaymeans
to be read in a dark environnent, the wistwatch 1

cgﬁnﬁralbemcmdq aslial Hasdindicaler elements 6 aranged to face this or

450 510 DO 509 R0 25188 Bk, e

Hars 7 afelsprolidedne aespestrely dedicatel the durs beninutes and
expl ained in nore detail _below in association with
Fseg:@neg butyitds of captser prusitie |ty Pravids anyheradsteymined number

e, 0 Ay e 151 ng 1 HENRLA ', s o 7
tthdtaret Vigibié througltinthd glabs 3tdfelhe eistwatthrecompribg atnbsast one
Ozfone 9 that integrates fluorescent and/or phosphorescent pigments. The
dial 5 is provided with index marks 8 to indicate the hours, minutes and
seconds, e.g. in the form of numbers, letters or any other predetermined
sign, wherein a predetermined number of index marks 8 can also include a
zone 9 that integrates fluorescent and/or phosphorescent pigments. To
enable the time to be read in a dark environment, the wristwatch 1
comprises at least one ultraviolet or infrared light-emitting diode 4a, or
ultraviolet or infrared LED, that is preferably located on the disc of the
glass 3 thus serving as waveguide, which will be explained in more detail
below in association with Figures 2 and 3. Alternatively, according to

another variant (not shown), the ultraviolet or infrared LED could be located




an additional waveguide into-ghe disc of the glass
acting as wavegui de. According to another variant

(l'i kewi se not shown), the ultraviolet or infrared LED
coul d be I ocated around the periphery under the edge
of the glass, this 5 latter then being hem spherica

or at |l east having a steeply convex curvature. The

light-emtting di ode enables the zones 9 integratin

tafea printRst esewhundgidtherdiah dhe Hghtthen heing &Hﬁﬁ‘%gatﬁ’f meAgs of

AL S8 fioHr fedBolieehvo The e deneColass MUY, &5 Wiegyide.

afscddvtling tb Rnotigdrt variant glkewisé noashewnp|therultaanioletor infrared

G i sl S 3 BB o b v aoss, i
5 ?ﬁ%@rth@ﬁoﬁﬁgﬂrﬁﬁﬁﬁﬂih&fbﬁﬁsorg R e ARG 4 3rRéphhTonvex

X mar ks are preferably fornmed by a transl ucent
reegvaturd.xed with fluorescent and/or phosphorescent
pi gnents, these reacting to the UV or IR 1light in
or der The lightwintittingsidibde | egablesTlike hzonss 79aintegraiieg the

e i A
frhhhe® W IS@tiI%B‘gﬁanfeétH g@i@n B GitrdlioYet B8 rare@Mighll Biso Féferred to

interact w [ or synthetic support material, )
10 @s U¥nhoeiRigbt |hgenetaic anphsual gr utematicecontmlrelement 40 is

| ighting devjce has the advantage of i an
Rrovtefl ice Bchfete e, iR B ffafta, LR 4dCThe fuorescent
| 4hd/SH PhEsphdnesoentPBnks % ot haRds 7 &%d tifd Ihdex marks 8 are
aesthetically gl easi ng ef fect when the hands or other

1

iprefesablyr fosmede by sa aranslucenti resineanixed; with {luenesgent; apd/or

t | ni hgt | Vs ' f s C
ioSPhIAEEA, ATk e ebtRh B hYO 4o ight nBter o

15 et efsidik Yight! THes hhode® 7 4Rt indew miarksa8 lcaneie toverkd with this
fl uorescent and/ or Rhosphorescen pi gnents in the
TlieBRRaEN eﬁ‘g

| e andior phiasehprrecent QSR MR AYe 1RFEES Bpgons
'ied With s BF BRUSS8lly 'hadd Sfom [1AIY, 1B iRKREECWRA T fetal or
appe xanple, 1h the a

ar, for e formo | ogo or a hidden
isyatieticrsuppscd material; dr cam evenhize formedkeompletely from the resin.

illumipated with the ultraviolet _  or infrared. light.
s o ag ieise: s g SAANE0S of 8ing G, lEiplet IRt nfrared
20 3ghNYid. et ﬁmé&@hfgf&ﬁ{gj InisSPAVided Hasdiuis aesthetically

exXenpl ary enbodi nents 0O present _ ]
pleasing effect when the hands or other indicator elements are illuminated.

Still with a view to obtaining an aesthetically pleasing effect, it can be

provided that the glass is partially covered, preferably on its lower face, with

a layer 16 of fluorescent and/or phosphorescent pigments in the nanometre

25 range that allows it to remain invisible in daylight because of its very low
thickness and to appear, for example, in the form of a logo or a hidden
image or also in the form of hour marks when illuminated with the ultraviolet

or infrared light.

We will now consider Figure 2, which is a view taken along line A-B
30 of Figure 1, showing various exemplary embodiments of the present
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-6- invention. The glass 3 ofgthe wistwatch 1 forns a
wavegui de which is able to diffuse the UV or IR Iight
downwards in a relatively honmobgeneous and uniform
manner. The ultraviolet or infrared LED 4 is arranged
in a receptacle 11 provided in the watch case 2
facing the disc of the glass 3 to 5 emt the U or IR

i ght essenti al | n the_plane of the wav éj
Agnedtiong dbesgl §|ss §Sofsthgmls,twatqhgl, frms atw\@%m e which is able
btdlﬂt\fée‘rf"tﬁé drr]f?ﬁ’ ﬁ;jtﬂddo rd&Sin. ét}elaﬁel?rﬁrgbﬁéfh@&% and

regurl ar | erval s over the periphéry o gl ass,
Iurﬁfonapmmm ‘Eme anit;heiomsentmﬁhtqd ddtBl 4t & RGMgedo in a

| ow an even eous uni. f or,m
repﬁmtaﬁ!s-'t {bprovides inuthe wa ?ﬁamé‘ae gscfithpiglass 3 to
t d OR, Ofp t u e [ r
it el GV B R, 't@@a,a%%i@*‘f'bg*. i, e plahr 9f fred Waveguide.
rhdwantageousily,f asi showni sn  Blgurewvilol threer ultraviclgte @r infrared

[ ded di ff

(L S LAE w0 AR B O il o
|digdy, jted ee%tsmii%n%fe bbﬁentmyqéhuaws 12075 &5 ufel! ah even
towar e eyes of e user, to be limted and, on 15

tmereolud:mogbamus amc o #luminatianto ke ﬁebrevefd)ught on
the fluorescent and/or phosphorescent zones 9
ar r andmdroer toreptinnisé ttee diffuslomnsfithe ultraviolebobiafrared light from

hgé\r/ge@;g d% dég’égég |tgg d"tﬁf\%F[@fr ﬁ'@? \6?6{5{}@? tn‘iej{r%n ifqrhglffusmg this
dgﬁé\%le? %Fﬁ@%egfllgﬁbﬁr&bﬁﬁiea THBSE RifRisihg ﬁ'@.%n‘s@low on the

vant age el ng able to use a conventi onal
gjm hamh the epmssmm ohglttawiolet bt infrayad dight m@ they asitsige of the
ht mthe sthel |de
ol abd Sohasa ki 3puar eyt e diel Jo B RES And, on
dhé fotisémBandetiabie theRhtho@Effest swgm oﬁ&hélfm@résﬁedle and/or
or titaniumoxide, for exanple. This diffusing |aye

wphasphorassent zenes 1 @rpngedsen dhe indicaterc Rigeagnts .t helo be
ﬁ% % n or nanonetre 25 range. The diffusion

|d %Ig § |s obt ai ned either by control of the denS|ty

of h er or g semreflectiy

struc Hsf%ﬁ %EStoYaﬁ‘%ﬂ ‘ﬁés p&%‘ﬁ g’t&?pow? a diffusing

%ﬁé}nﬁﬁﬂﬁr’the lifsidE QUAHBE O He glRB I vhich @r@ﬁldes\ﬂtﬁ@ advantage
vari able density. The fl uorescent and/ o

i deing abde dortuspaa coaventional glassnwhile cﬂpélmismg the diffusion of
the UV or IR light from the glass towards the inside of the watch. Examples

of materials that can be used for such a diffusing layer are metal oxides
such as zinc oxide or titanium oxide, for example. This diffusing layer 12 is
made invisible because of its thickness in the submicron or nanometre
range. The diffusion property is obtained either by control of the density of
this layer or by forming a semireflective web structure consisting of forming
a graduated arrangement in the submicron range of points with a variable
density. The fluorescent and/or phosphorescent partial layer 16 mentioned
with respect to Figure 1 is preferably deposited between the inside face of
the glass and the diffusing layer 12.
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with respect to Figure 1 is pyeferably deposited
between the inside face of 30 the glass and the

di ffusing layer 12. -7- Still with the objective of
diffusing the ultraviolet or infrared light fromthe
gl ass towards the inside of the watch, a second
variant of diffusing neans consists of providing a
reflective or diffusing/reflective |ayer 13 depo

on t heéStilpwith theyobjestive ok diffusing t@@waalql%tfq'réafrax% llght(%rom
IR PRI Tt 0 et R SRR B itusing

trikah$ esohsists tdfepraviding r @ nreflectivn are tifisinevgélective layer 13
Alternatlvely, such a glfoSI nglrefl ecﬁlve | aye

sinpssited apthaenper face obtheoglagsPuea e qaggy@rlayerelsd)%tamed
I Hgﬁﬁ)ér%f?ﬁ Oforftin Y@gs HeddUGhifr Idg/%r ?ﬁgsthléafs' ﬁ\ﬁHe invisible by

proovi a er deposi ted out si de face of
tltsetl"gdzlerms int thssablmbagnouahqmptrevna@ga Adtetativefyo siuch a

A i i bt
US5N%h 3hé ForrAChf hy\%br%%hﬁftu:@ hhfh'is vaﬁaﬁf Eﬁo\ﬁ a layer 13

necessary t ranspar ent effect as wel as t ect lve
eddposited on ther agtside fate iof she giaaseﬂss anwetage@uﬁlu provided to

iRRost D el PRIPQNE (R 16 Het I Loteié afh Yrhis
Jp"?ofémbél Iaget 8 .@eﬁef@rab@f heele Ungeaasdugeve@bwméteual that

maki ng t he” assenb é process_of th‘e,&ﬂl ass nore
Rnapres thecnecessenr HRRSPAGNk effact as walliasihe pratective effect as

Sy 43R 1 FECHREREL SR yBhant WO, Mtsfah

ddmdﬁaﬂ dapshsraniyp havedol bé |ap@||emtougb duisideeofi IhEegIass thus
of the watch and re %@rgem fl . nto the bl
renanlipg cteg: desitethe Eﬁfo% Sigyed "REkiBA R ATEMPlY

rt,eagg Bffﬁ@rn% oyggom iE4@igng means provi ded consi st

rovid ectlv zones 15 arranged on the disc

8§ fﬂ?¢%°2§*°"ﬁah¥tf“*°d955' i 44 PRnRirg pERrs piofed Gnsis of

clrcu ng i n orm n
%la grasst Hudf 47 eptintiser) canvemlsbappttoodlrem thbmltedvgelet or

t glass, It is 25 evident that .these refl %tlve
zlaff@éechcsavﬁnclrgawﬂgtmowlséoot & mtea%@ e yRic more
o%petcﬁfﬁ:ah% %@Eoyﬁ@%@g@&éﬂt AMBRorthospRorekeedf 2aiuged on

S peri
According to a fourth variant, the diffusing means provided consist of

providing reflective zones 15 arranged on the disc of the glass 3 in order to
keep all the ultraviolet or infrared light circulating in the glass forming a
waveguide, thus preventing any absorption at the edges of the glass. It is
evident that these reflective zones do not cover the disc of the glass in the
area of the light-emitting diodes 4a, 4b, 4c arranged on its periphery. This
fourth variant also has the advantage of simplicity with respect to the

assembly process of the internal components of the watch.

It should be noted that in order to optimise illumination in a dark
environment as well as to prevent ultraviolet or infrared rays from being
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fourth variant also has the agvuantage of sinplicity
Wth respect to the assenbly process of the internal
conmponents of the watch. It should be noted that in
order to optimse illumnation in a dark 30
environnment as well as to prevent ultraviolet or
infrared rays frombeing -8- emtted to the outside of

the h, while also benefiting fromvarious
SRRk do o wsiee a1 tRE  walely oMbl A Ipepeitings framrvarious

3%29@%5‘ [h&&bnetin "’}%kﬁlgnakcl éd&f\h 6P TRE Ny oé‘ﬁ'oxfég-descnbed

means correspon froar varl

avaﬂqms,salbthe aomlbm::itsonarofeirﬁnsahga merentagesporiding to the four
ne the effects thereof

d
BT 1€ MosSible) aR I Fam Supnea. REVATtRSPYAlY iRIgented to

tdinbiheahe eHebts thargdfor phosphorescent zones 9, it is
possi bl e to provide other conponents i nside the

wri st ‘@ﬁlmﬁﬁ Yl oBJ'r‘éghg? of @ IHQ 'ﬂ\&?Hﬁ %tluc% afﬁegﬂuf}ggcent

fitted sTre

Iargﬂor phosphqxemerdeoalelbe&et |sl|ﬁos”s€ble &b Ipeowde g:fthbf cxlsmbﬁhents
artia coverin er ace of

{1806 G Wit R dah e Tne CRiSrdh B 17t EXamle: s ftied with
aéWSaoV'r%ﬂé&t%V@Weﬁé&ﬁ% VAL fRth]rﬂ 5t QHrﬁro]wdé: ') fhfer 18

shows two ot her vari ants accord
irg{leetingdVoor dRf lighti atgleash partially cmverm@ theeUpper face of the
Cﬂ&rﬁaed light fromthe 15 glass towards the inside of

vat ch. These vari ants whi ch for reasons of

clari are, shown se tel he four first

vari aﬁﬂ’? Rﬂwi ?P'}% %r’g ‘OOF] 8j gl§Pea viewlaken along
J n t

IR\ BY I FIgEDL FRul *39??3;%5%5&@”?@%% BEEBIfhg %o the

ipTeeent Ingemlmanbduﬁumgrmeans fioroultraeiolgt ar sinfrared hgj1tefrom the

SRR i ol R e R e VaBRR orich 46 Basons of

QilérﬁWa?@ shB@nEepaHbl Fréth tHE fo@Virst @aridtits 'sHB\Fvﬁrlﬁ %ssocnat:on
ht. To_achieve a "honpgeneous diffusion, a higher

gw Figyesn2i ean readily ei ersnbinad with onmancthert e from t he
light-emtting diodes and a |ower grain density is
provi déds, iagcorting daea cfifthse'arlant hibeddiffising Treéanst consist of

Yrﬂébt"ﬂw ahnaasnc}-ggw éjrv trﬂgethe glass forming a waveguide. This nano-
powder is composed of grains of metal oxide in the submicron or nanometre
range allowing the diffusion of ultraviolet or infrared light. To achieve a
homogeneous diffusion, a higher grain density is provided in the zone
remote from the light-emitting diodes and a lower grain density is provided
in the zone close to the diodes. This fifth variant has the advantage of not
requiring a different step during the production of the glass itself and the
assembly process of the watch remains a traditional one.

According to a sixth variant, the diffusing means consist of
microstructures and/or nanostructures 20 formed in the glass preferably on
the lower face thereof. These microstructures 20 are able to conduct UV
or IR rays downwards from the glass towards the inside of the watch. As a
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the glass itself and the assenbly process of the
watch renmains a traditional one. According to a sixth
variant, the diffusing nmeans consi st of

m crostructures and/ or nanostructures 20 forned in the
gl ass preferably on the |lower face thereof. These
mcr str Hres 20 are able to conduct UV 30 or IR
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In addition, it is also possible to consider using
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to neans uor escence and/ or
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that emits blue light, or blue LED, which allows green, yellow, orange or red
light to be emitted by means of fluorescence and/or phosphorescence. In
this embodiment, it is possible to at least partially cover the upper face of
the glass of the timepiece with a layer reflecting blue light, which generally
gives the glass a smoked appearance in daylight.
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the glass of the tinepiece w-iih-a | ayer reflecting
blue light, which generally gives the glass a snoked
appearance in daylight. -10- CLAIMS 1. A tinepiece (1)
fitted with a glass (3) having an inside face and an
outside face to the tinepiece and a |ighting device
(4) conprising at least 5 one light-emtting diode
produci ng an ultraviolet, infrared or blue light (4a,
AL M8 to il lum nate at | east one zone (9)
integrating fluorescent and/or phosphorescent

pi gnents of an indicator elenent (6, 7) visible
through the glass, wherein the Iight enmitted by the

#0013 ARG PR B g B i fon o
wae oatsidertzoestoife ftimepiedd and rgighting Welvicavi4dlceinprising at least

infrar g or.,. blue light (12, 13, 15, 19, 20) fromthe

gP%@gﬁ SRRHHAO diede Rredycng an yikavipleteipfrared gr blue light (4a,
FAEASE e Ik sl 5% ok B el st
apkosphoresegead pigments dfoanmiradicator elemsentaBe 7) ivigibledhesugh the

b BB ek B By the Bt s cliBeled SuuBiB periohery o
ethengaés fdtmind & viavheg%ideT B@péﬁggﬁﬁ gﬁgir@cﬂ@ 'ﬁ@g‘”ﬁ@“‘-‘i" means

claim1, wherein the neans usi ng

ulior diffusing:the wltravigleddinfrared gebluegight ﬁb’l‘rpﬂ, 46, afs, 20) fr?m the
(e 8 o 0 s B ARobOR) 17 8 BRPbr s

viight ewhersin thadinehns ifoodiffagiag the Qitrvislenpseer Pifrated light are
control | ed density netal oxide coatlégg in the

rRIFRPANY i thedage of 2t legst opefifia s@ as Aok & absigustdhe vigibility of
. . Y . . _

e RREEA A Al a8 ione BIRBER o bement o,

sBmreflective web structure. 25 5. The tinepi ece

according to any of clains 1 to 4, wherein the neans

for di fZ.usiheg tifepieds raeebeling toi SlainRr Edwherdih Uhel hildins for
C ri se a nano- powder (19% i ncorporated into_the
ng;the, ugrqmgegénfgaqeg_ or blue light comprise an invisible diffusing

layer (12) on the inside face of the glass.

3. The timepiece according to claim 2, wherein said diffusing layer
is composed of a controlled density metal oxide coating in the nanometre

range.

4. The timepiece according to claim 2, wherein said diffusing layer
is composed of a metal oxide coating in the nanometre range with a
semireflective web structure.

5. The timepiece according to any of claims 1 to 4, wherein the
means for diffusing the ultraviolet, infrared or blue light comprise a nano-
powder (19} incorporated into the glass with a low density.

8. The timepiece according to claims 1, wherein the glass diffuses
the ultraviolet, infrared or blue light homogeneously and uniformly towards
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6. The tinepi ece according teltlains 1, wherein the
glass diffuses the ultraviolet, infrared or blue

| i ght honmogeneously and uniformy towards -11- the
interior of the tinepiece by neans of mcrostructures
and or nanostructures arranged on its inside face. 7.
The tinepiece according to any of clains 1 to 6,

V\{hﬁ: the sfor dlffu3|ngthe ul traviolet,

o8y % |ﬁ'@ﬁpleeewa¥. JBCang; ot yaicrgstructures and or
rﬁéh@ﬁhd&e&%@ﬁd@d(&rﬁksm sRRORRY, on the outside face
of the gl ass he ti1 mepi ece accordl ng to claim7,

mf [ er gdt [)T %@'ﬁona %J*%HJ?“" %aﬁt ‘wherein the

| meass libed:ﬂ‘ufsi‘ngstheg;liramelet hnfm&ehort bleedight cémpirigéa Qiffusmg
zle[%ass nd égg di ff SI ng refl ect ive coatl ng. 10
T'r? Y?aﬁ?%w G'ﬁ!ﬁqss pAUtEde fage of thpralass.n a

| ayer of sol- gel material (14) is deposited on the
di f fusi%g Fhe tEeepioee @S‘&F’fdiggtt@ plaim et wheneis. theo megins for

t c erein.
fiTBSHGC e AR, LSl 8 ivd il abdchall, Fofigie an
bihvisible ghfrusmgplayee betweéh ethél vatsided facs tdf nbedigfdseshng the
a‘i}a! |traviolet, infrared or blue Iight on the

sipg rﬁ# %’e&’@@ﬂg for the zone where said at |east
one ultraviolet, infrared or blue light- emtting
di ode i% Jhea%@alecgpccmr@ng torelainae & orcl ovhieren adayereof sol-

(s risteRaFiERA) BRagobEn,on M HitRind rfiRe GRtPglo brotect

ftise of the glass is covered at least partially with a
| ayer reflecting the wultraviolet, infrared or blue

| i ght 1018)Thel fimeplee! ASRIRGOIPERE S it 10889, otvhbhfm the
precedﬁ_g clains, wherein inside the tinepiece

'fﬂé“dn& thepultrayiolet; infrases on bh-tasllgh’f@onmrm al eeflective
oeling BRlsng' {1 the LFRIEE 4 88 of Bdd Bt the disc of glass

|ax¢ep’atom |the3 kene mireré @hid anleast ond Ulira ABIR0 MFdréd or blue light-

ae?r\{l lng cﬂogg?sl rrgr?gl;ec? the raised rim(17).

11. The timepiece according to one of the preceding claims,
wherein it comprises a dial (5), the upper face of which facing the inside
face of the glass is covered at least partially with a layer reflecting the
ultraviolet, infrared or blue light (18).

12. The timepiece according to one of the preceding claims,
wherein inside the timepiece a predetermined number of its components are
provided with layers and/or reflectors reflecting the ultraviolet, infrared or
blue light onto the indicator elements (6), one of said components
advantageously being the raised rim (17).

13. The timepiece according to one of the preceding claims,
wherein the glass has a predetermined convex curvature in order to redirect
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13. The tinmepi ece according tp2one of the preceding
clains, wherein the glass has a predeterm ned convex
curvature in order to redirect -12- the ultraviolet,
infrared or blue light onto the indicator elenments in

a nore defined manner. 14. The tinepiece according to
one of the preceding clains, wherein said

light-enmtting diode is arranged directly on the

pEEi B'H@WE% 'r?ff?éeg Dr fiyg dight, P%ifh the, ingicalg elesments inTanore
t amidasanagcording to any of clainms 5 to 7, wherein a
fluorescent and/or phosphorescent |ayer (16) in the

subm n e [ oSt I he , .

! dol factie, TRERES Sacbdtditg 13, SBTRY | e, BREgind Foiaims

wuberein baidi light-ethittingt dieddiiodrandéd Hrecine tth@?&h' A f th

gq]l; fitted with a %{gass (3) havigﬁcg’g an i)hnsinde acg érgn% ©
%%f%fwrég pY¥EgY9%e timepi ece and a lighting device

(4) corari sing at |east one light-emtting diode

pr oducthg e Umapiggeo@ecording tarany of diaims bitgh?, whesein a

' ' : e_li tin
ftosdegent Anbd: HoBBhSicALah AR (Y if T sl REIF b Adhometre
iradge as atepaisdes ninder sthol insider fagehoft the glassto dlfow a motif to
wherein the light emtted by the diode is directed
(ﬂﬂp@afﬂ@eﬂép‘i’rﬂﬂ‘@@dea?”ﬁé'o tass forming a wavegui de
capabl e of_diffusing the Iight, wherein neans for
di f f usifng Tiheectimepiesei J) ditted; with & gtassr(3pIhaying gntingide face

r . s the ipnterior.

37 ol R A Ui 35 4 AIGE by 4L 4 Shin a
lleagttonentightesmitting Hiodeesrodatingnal altravisien vk aeeest blue light
Ig er. i g the,EH_rt]a_m cron or 20 nanonetre range is

H358p¢ 49 imdBimipate Ahdeart qnecgone integraling uorgseent andior
Po8pharedBEt pibehitd B an Higidator IPBAL GiibkY tirBEgH tRE Ylass,
wherein the light emitted by the diode is directed onto the periphery of the
glass forming a waveguide capable of diffusing the light, wherein means for
diffusing the ultraviolet, infrared or blue light (12, 13, 15, 19, 20) from the
glass towards the interior of the timepiece are arranged in the path of said
light, wherein a fluorescent and/or phosphorescent layer in the submicron or
nanometre range is deposited under the inside face of the of the glass to

allow a motif to appear when illuminated by the diode.




