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TLNEPIECE W TH A LI GHTI NG DEVI CE CCNPRISfNG AN

ULTRAVI OLET LED b5Technical Field : - The present
invention relates generally to a timepiece such as a
wistwatch fitted with a |IgT]ffI ng device to.illumnate

an indi cator el ement such as hands and/or index marks.
More specifically, the invention relates to a |Iighting
devi ce conprising at |east one ultraviolet, blue or
infrared light- 10 emtting diode to illum nate at

| east one zone integrating fluorescent and/or.

phosphor escent pignents of the indicator elenment to
enhance the visibil this in a dark environnent
AMERIEG v 5

E ¥yldH A;LIGH EVJG%GG)MRRI&IN@pANdJLTRAVIOLET
understood to be a di ode wi i I |ght em ssi on
spectrum that covers wavel e s of ultraviolet or

blue light in particular, such a diode being 15
equally able to emt in the visible range, and an

i;ﬂf r!are?lEl ilght-emtti ng diode is understood to be a
i |'i ght em ssion spect rumthat covers
wavel ths of infrared | | in particular. Technical

Backgr Bressiit ipv@iation fel Scﬁeﬂﬂ'@"bﬂl tor asfiepigsensygls as a
fstivat i THASY %’itﬁ’?y ﬂgﬁ‘f@} ?ifev%% H GaYihleebnl \l}gmator element

source, are alrea t he prior art.
sochsasohands adddr index Imamdats Moeefspeaéndaw, theinvadidoyredates

T8A TS deics FompuRingratlepsCons bfieigighiblihey infrared light-
thnigiaNdione t8liRshindid &8 1eddt @Ne%rféﬂrﬁeg?@ﬂﬁg fmr&%eﬁﬁsﬂd/or

in a dark environment. 25For exa he Ppat ent
Pbospbertespentpigmeards 18 3he e&djﬁawegl%mﬂat ttheobaned Sienyisibility

sl ich e B8 e, Ao e 4l g e i
pevdiepdteoy of bteh@ diode with a light emission spectrum that covers
wavelengths of ultraviolet or blue light in particular, such a diode being
equally able 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 already known in the prior art. Various zones
of the dial and hands are formed or covered by a substance that reacts to
ultraviolet 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 fight in the

ultraviclet (UV) spectrum and is arranged on the inner periphery of the
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wat ch case between the dial and the glass of the

wat ch. This LED is secured in a recess by a
transparent resin that allows ultraviolet rays to pass
through. By reacting with thes_ultraviolet rays, a
so-called "l um nous" material mxed with the _ _
transparent resin emts vi s| bl e l'i ght. The d| aI and 5
hands, al so provided with this "Il um nous"

wiekch |opshi beiwegnpihe ISI@IL@@! m rolass of\ins| @@t%tthhls LED is
I h h
i‘;‘%éul%ldem %%E:?ﬁge b:yng g?%'lz;é?EPédferesh Hrat 'EI&W%%I@E@ fRlys to

ead t envi r onnent
page tiofougat ﬂy resicting mﬂr%maﬁramcﬁ%raye af solcalied i"nineihous” -
nous nater.i al ui r es,

aiiory) mixeg with A Rt G Emte visbls: TGoL dhendipl and
?ﬁé@ r WSOTIH??\IHg%@ rwItl'i at'Pﬁ Y dﬁ‘ﬁﬁoﬁy ihgekED Lt ‘?IILhmmated by

traviol et arge y di sperse part
thfe LRD with ruitréndblet afuywsémhghingt the cagie time, dghas snakiing it

h h. J he d f f th
ersieh? b et 2 BRM ARGRndddE, T aadi 11 on st nce
th t f f the hand d t
o ks TBR e OF e St gpmﬁﬁﬁaé‘ Sanice orliautiet ibyitn 2
REMHBLS ?rﬁatéhélﬁ%&hﬁé@ta p@verlsl.ﬁbﬂ 'ln IH’?e I‘drﬁ’péf QI%EERI: power

Into visible |ight mat er 1 al
witha battamslﬁhe power (UIa;nsfqnnEd rhysthele:BZﬂ frito wmwoieh tight will be

ipcalV, e S8 itovpart o e GrBhioist ¥4 B ekarii FRDRGR 1hE GRass
SPtHeC wattisipCihat difbctibh lbfahayes Widee mnvs@w\dﬁeh mek@% 4 Figk for
dial of the watch. The lattér is perforated &60 es

tisperman. dn aﬁéiwqmtsmu@ the rasppelivaperace of the dapdatand the

g?rrh kstdﬁhe {:If‘afl‘ é(‘ff\}egh%rpﬁbu({)ﬁlg %VIInqlt&i aféﬁﬁ oletrav:oIet

emt visSi an a

ngmrwm Ibd feandfoghed frto pisiisie tighObyg kthe ﬂ&l'mhcﬂls" rSatehiaR and this
solutlo requires the use of aﬁartlcular dial that is
%’gé‘&?ef"m?a?ﬁ igignerRd dWANnaEaN-on and is

super osed on the wavequi de, which

d b paiRntsiagumentr i A003248H45 daskbbeat wetch fitted with
SRRt aht Solite e BIBR P BT Well bl pviddiunder the

Siabsf am watdhy 'IQT@SMI@I‘ IS perford%@di egvieiies dthathoag lortrhay use be
%kd:z F%wde in th Ee of watch allows_ | osses to
IfBFﬁ‘ 9"?%?@&8’%9”%‘6 glieacks Wity the, gltgaviglet raysdp order
I I
td, it Aol ot BUP €30 ko B0 e Giral Bt BAERS p2BYhfugh
Ihegkﬂnalt ISa.tchhas sobltlobeeaqwreanﬁ'feomedof ra cpartltsulhlf edrah g1at is

arti pes through ass of
Geditaess sREgaicln SRRoRIER I e & Suetcted Bh 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 fransformed into visible light also
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In all the cases outlined above the |ighting devices
conprise an LED that does not enable the tine to be
read in an optimum manner in a dark 5 environment.
Summary of the Invention -3-One of the main ains of
the present invention is to renedy the aforenmentioned

~ di sadvant ages by optimsing the visibility of the

indi cator 10 elenents in a dark environnent while :
apadialiy gseanas thedwgh the plasesddioe waich fretht directiorvefl the eyes
aﬁgfr@% %gt ness wth respect to the thickness of the

' On this basis, is intended to prowdea

e T ﬁmi@ﬁa{f% S HORITG Hevigeneampess an LED
W@i‘é@@i@bﬁ@ldt%n@%@ﬂ’lé‘hh@‘w"h& rfeﬁﬁ@ﬁsa rar egR‘Fn{zﬁﬁer in a dark

ffusion of the 15ultraviol et or

-t@%ﬂMﬁnQﬂie interior of the tinepi ece to be optlmsed

while not requiring a special dial or additional
wavegui de. Advant ageous enbodi nents of the tinepiece
according to the invention are described within the

f S amevary lof tHe Inventiependent cl ai ns. 20Bri ef Description
of the Figures O her features and advant ages of

the prEaendf iRV AiHin M4 bf the d&@eﬁ{ AVePltioR |%efo remedy the
reading the follow ng detaile escription of

afergmentipnedodishdeantages hyheptimigingitbe sibdity ©f|tbe indigator

Bl s SN ikt o AR e STV, b the
amloas helltdsnegnpactness avith Asipeetto hatiditieas WItHE fitndiece.

t resent invention;
(S'n tl?l asis, it is intended to provide a timepiece according to the

independent claim 1, i.e. a timepiece such as a wristwatch using the glass
as waveguide is association with means enabling the diffusion of the
ultraviolet or infrared light towards the interior of the timepiece to be

optimised, while not requiring a special dial or additional waveguide.

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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-4- Figure 3 schematically shows other practica
exanpl es according to the present invention of the
timepiece in a section along line A-B. Detail ed
Description of the Invention The foll ow 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 nain el ements of the tinmepiece

necesskigurd Grsahedeitiiy dhogstdther prddtigar @karﬂple@f aédﬁir@mg to
according to the invention. The tinepiece 1 described
htgPePr?%e’% iRreriioneiihe doianiees R aemrbwomg lipaeB2, a
glass 3 closing this and a lighting device 4a, 4b and

4c intended to illum nate display neans. The

wistwatch 1 also includes other elenments (not shown)

rieetaded Desicoption of thednaeniion t hat we wi || not descri be

here, but which are well known to a person skilled in
t he arthe Tilewdhg pllesynptm‘mis pevidedl bylelynby weey af élxai‘np& and

i ndi cat t nged to face this or
SRrAe Figiren 510 AaRtearicann FIGWIES 2/ard g, wihidhshew the main
%l@r‘?@n?sxéﬂmeemmbp cee ﬁ@é%ﬁrg/ r %n%%féﬁ&ﬂgﬁ@e configuration of

respectively indlicate the urs, mnutes
this according to the invention.

The timepiece 1 described here is a wristwatch comprising a watch
case 2, a giass 3 closing this and a lighting device 4a, 4b and 4c¢ intended to
illuminate display means. The wristwatch 1 also includes other elements
(not shown) necessary for its operation that we will not describe here, but
which are well known to a person skilled in the art. The display means
generally include a dial 5 and indicator elements 6 arranged to face this or
on this, such as hands 7 and index marks 8. In the shown example, three
hands 7 are provided to respectively indicate the hours, minutes and
seconds, but it is of course possible to provide any predetermined number
of hands 7 to cover display functions of the wristwatch 1. These hands 7
that are visible through the glass 3 of the wristwatch 1 comprise at least one
zone 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 coulid be located
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seconds, but it is of course possible to provide any
predet erm ned nunber of hands 7 to cover display
functions of the wistwatch 1. These hands 7 that are
visible through the glass 3 ofg_the wistwatch 1
conprise at |east one 20 zone 9 that integrates
fluorescent and/or phosphorescent pignents. The dial 5
is provided with index marks 8 to indicate the hours,

nomaf printed dirseit under tiws gial,ithetligat trambeihgrdirsetadsby means of
redet er m ned Si wherein a

L«%ters " é/bﬂg\fﬁ(gﬁ*ﬂl}g' p ihgadiscnel lhe ?ﬁnaahr@oasﬁa%w'de
aA&EaHRing fo@hoth8l G4t qek l'sl, Wrﬁn eo liraviolet or infrared
S {5 95

phosphoriescent pi gnents.
rie2ld daulchbe dodated arownthieat periphmry\nundewﬂta:dadge obﬂmergiaﬁ this

t | east oeultrawolet i nf.r ht - em

Tt Then BENG Heayseneical, of 1t Jaal DEENG: Bastqeply convex
pEplaipdl y | ocated on the disc of the glass 3 thus
serving as wavegui de, which wll be explained in nore

g\le: glrlnatlve it fglﬁ@f éiiﬁgé?%n‘%k!% RhaUrRhed ¥dnigrating the
fluorescent and/or phosphorescent pigments of the hands 7 and the index
marks 8 to be illuminated with the ultraviolet or infrared light, also referred to
as UV or IR light. In general, a manual or automatic control element 10 is
provided to activate the ultraviolet or infrared LED 4a. The fluorescent
and/or phosphorescent zones 9 of the hands 7 and the index marks 8 are
preferably formed by a transiucent resin mixed with fluorescent and/or
phosphorescent pigments, these reacting to the UV or IR light in order to
emit visible light. The hands 7 and index marks 8 can be covered with this
fluorescent and/or phosphorescent resin, for example, have recess regions
filled with this or be partially made from this, to interact with a metal or
synthetic support material, or can even be formed compietely from the resin.
This lighting device has the advantage of using an ultraviolet or infrared
light, i.e. in the invisible range, and this provides a certain aesthetically

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
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
of Figure 1, showing various exemplary embodiments of the present
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30 anot her variant (not shown), the ultraviolet or
infrared LED could be located -5- on a printed
circuit under the dial, the light then being directed
by nmeans of an additi onal mavggyide into the disc of
the glass acting as wavegui de.” Accordi ng to anot her
variant (li kew se not shown), the ultraviolet or
infrared LED coul d be | ocated around the periphery

imeantionhd hedglas®B dftthe girisdwatchhi $ornts havaveguideewhinhi isgable
henj.spher,i c or at | east having a st |y conve
8R0S e Uv & 1B} o ey TGl faBreshegus and

1QiTBEM9 MANRY" atHd AilirBfiokd USF GRFSRIG AT OB is arranged in a
phosphorescent pignents of the hands 7 and the i ndex

necepriaslet bl providediin thet watchi aaset b éacing ithey disiceaf the glass 3 to

i.nf. d,Li,ght, ~also referred to .10 W or IR .
et O R e 88 [ esgnnafly | B, (iR ubRpeC sh gy waveguide.
@ldvantigeisiys BEOhORA P Biguryate thhse Ulitalioldl! o Rifrared
infrared LED 4a. The fluorescent and/or phosphorescent
48, 41, 4hargarmdded ghsegHer intervRlsnaygsthe pgriphery of the

Bl 18 skebSi A o dndie RORIUAGF Byl R P8 Bl an even
hesetiidtBogenddi aAd anifdrR Hllsivation wristeactievdd emi t
visible I1Tght. The hands 7 and i ndex marks 8 can be

cover gfl obdrio tophifidd #HeY GRGSIBh FIE AlirRANEPHGhEEFR ight from
resin, for exa[rHJI ?h have recess regions filled wth
Salng i

the glass Gk tpua mtgder faf otihet Watch,t maamsefarcdiffwsing this

- gl . ' i gl b
PRl er B efied JorasihPREGR 2o ThESs firtusPioBAng SiBor Ba the
bas Hdirl, aHeasthReRNOST Uisialbigtnon nfiapdd gight t@thd BLEAIE @f the
20 light, i.e. in the invisible rang%el:yisand this

wetsh. sl eonseauantly sewandstthe sives qiitbassay teforelimitsthand, on
e ot g BB bR A TR Bh Sl HhHEsREHHndor

a view to obtaining an a
phesphorgsedritezdned © apanged wrothedddichtdr ¢lemegitaasss 7 g0 be
E'artial y covered, preferably onits |ower face, with
o 16 of fluorescent and/or phosphorescent
pigments in the nanonetre 25 range that allows it to

r emai ACPORAING Hpeai Wstiairiaght ithisc aiedded it depesiy 3 sliffusing
LRSI SRR of H GBS Pl Brolted flflatce
ofab&mgnhlele fiol Userianedreadntiohal glass urhiteaoptimisingthe diffusion of
hal O §9R iig%}tfrom_tgé 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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i nvention. The glass 3 of the wistwatch 1 forns a
wavegui de which is able to diffuse the UV or IR |ight
downwards in a relatively honmogeneous and uniform
manner. The ultraviolet or inkrared 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 UV or IR |ight

essentially in the plane of the wavegui de.
Advant Stijewiib lte chgedikewad diffuging the uliravidieieer infrared light from

b Q58 PP MR 1SS0 & e RS, hciEFoRr YaTent dedfusing
lméan§p<§tfr%%t§to1°aﬁrmhg §Sﬁ%tl@é|dr affiRind/@fbed 1afer 13

al l ow an even nore geneous and uni form
|damtﬁdtqrbthtettwm fa@em thedglags) Buen ae'efle@tmgdavm isepbtained

C APty Bestirb B ! BRI L R dhvisivte by

r‘lﬁaﬂﬁclfrﬁerssdinf fHes boBmidiba of hapymetret rawgel aflfeamﬁ:ely Hifch a
are provided. These diffusi ng means al l'ow, on the one
¥

hiffesinglreflegtive Jayer isr obtaineg, by dapasitingh ar Ber-gontiniaust lgyer,
t f t d

5P forflof A°8 SRR GPBRE VRN, broiRGLE e 1
epdsited ain thetdrt&s:lderfanem tied ats, #ids gdnivantagebasly prowded fo

bR pusitanal Riactlys Trvet T Jiae s adiecivg Tayer This
@ﬁ&@cﬂb@ga%’r @4f|ér|§ﬂefé/rﬁgllyaliﬁéadoénhs? A i g@%;@ maten?l that

deposit a diffusing |ay I nSI surface o
tassugsatie mecamao,htrpnsmareetseffaet aglwelltasgihe Potarfiveaifiegt as

bl | whi | h
& 1Eof i B pENESF on R Segn VAT RESGIN Schniaghs hat
taititionel deyepé drile haké ab. beEéaﬁnéﬁo ahe rmttﬁaeaéf&hb@éss thus

can be used for such a diffusing |layer are netal
&xrliag dhe resireg ﬁﬁe@x’m beoachieyeshiwithaskirgaking dhe assembly
86@8 oftEl'Q as%'r%l h@é(t% 12 is made invisible

ecause 0 nes he subm cron or nanonetre

25 ra The . di ffusion ert s obtained either b
cont r BEoarNG 48 L LR YAt I bfblie Bty afierlFansist of
sy af §lass iy ef \éﬁboéﬁrhlééﬂué@n@@‘éhéﬁé ne difect Ahdulgadiolet or
graduated arrangenent in the subm cron range of points
viftated (aysi abscwating dhrgughtiie theubitederesf thedwetch and more

?EQ@HBQIWE rit%%e @I@lBF‘és?:le kQM or é@o?@ﬁ&n’e%?&ﬁt {8,{ er espect

ur’e era ween i nsi de

(oce, rdfid AP "’\"%%ateF%a?# G e brob e it o

pfowmhgaéﬂdctwegiﬁnésr PPafiRigelass tHOWRE AT th&Qldgass feoffer to
the watch, a second vari ant of diffusing neans

keskalt e ultpdelptiongniarast light pve_aulatmg in the glass forming a
ﬁ)a%ﬁﬁ@%g’tﬁ@é }a?&}én‘f@gcﬂﬁgéb&&lp‘?ﬁ °5t'1‘h é Bf+ gﬁfﬁs It is

acevor the glrass. |ve |s 0
éy;déﬁpﬂ&ttﬁhﬁ@ Peflavtive rzmes dmeot! aov‘/@fﬂmal dige lof &nsl gldzissin the
is rraﬁge i nvisible by s thi ckness in the subm cron or_ .

ihal lglatn%r@ttt:r)q; ﬂqeflp glﬁﬂarged on its periphery. This

FBJJ?P%HQH %fléc?q{ds\’%é aé(‘.ﬁfan'ta;’g . he Hﬁﬁlcw \Qﬁfﬁ’%lsbé&gtc? the

non- cont I nuous ormo
ssseroblyrprocéss DfTIIhE mmmalruorpporverusmg tlze Mﬂj&h 13
deposited on the outside face of the glass, it is

advankagreniks e pod dest tro otderdep @pitimiss ikddinationah a dark
rotective layer 14 over this reflective |layer. This

PYRUTeRteaf ew@} apatq preyast Higgyipl %‘afe"'lf'éﬁf"ﬁ@ ravgd‘rorgebemg
type nmaterial that assures the necessary transparent
effect as well as the protective effect as a result of
its hardness. This second vari ant has the advant age

that additional l|layers only have to be appli ed to the
outside of the glass, thus
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15 enabling the desired effect to be achi eved wi t hout
meki ng the assenbly process of the glass nore

- conplicated. According to a third variant, the

di f fusi ng neans provided consigt of using a glass 3 of
an optim sed convex shape to direct the ultraviolet or
infrared rays circulating through to the interior of
the watch and nore 20 specifically onto the

f endiess dentheaquisisie o dbphwatadic ambiler aiisxs benefiting from various

] t fourth varian t he diffusjpng neans .
g?%rgégg%orﬁgﬁgqneé{ "?Jrrg\ﬂt'(?lnngdr %egic it&@ %ﬁegbq\@-descnbed
avdriEngedalpthd Bembirgtionl dfAffding mand) cOFrE8Foriding 86 Phe four
all the ultraviolet or infrared |ight circulating In

t YR ate a5e mosaibiy ardvall eanieyen headvantagenusiygmpismented to
%ﬁﬁﬂbitﬂgeﬁeﬁm ?éj&es of the glass. It is 25 evident
t hat

these reflective zones do not cover the disc of
th I i h f. t i -emtti di qd 4a,
abe Pl b et B shsneing tha illhingfich B fie fugiscent
adratlohpRositoresydittizanesd, isisHddsiit o WMrbide StREF E?ﬁ'l?ﬁge'nts

t.he, asaerrbl_y process of the internal conponents of _
vasigR the vgristwatgh such ae thesaised simid 7 ofortexamplecare fitted with

' I LhRg. var i, Qu dy ages..
12R o BE JRRERE Lbhgind, Wl IR Tl BE b BRVice a rayer 18
ablieetingedtr bbéR hghti atnleast plaktidilyecowtyignéid appepiface of the
dj.f fusi ng neans corresponding to the four variants are
;dd%'s#bl e and all can even be advant ageously
inpl enented to 5 conbine the effects thereof.
stil 1 Wetwik rewoggnsider, Eigyre shhwhishnis alse al viewi iakenoalong

t - / , 9. it
Aol 1 FESF°E g BB i SocBiud o e
wréstntdhedntionchf disfusing meass dor ulifalidlet/ @ infrsAsPlight fedA the

fitted with |ayers or reflectqors reflecting UV or IR
Ola5S OMETES U3 (iR OF e iatch, d hese Yasiants (Whigh Bhr traspRs of
ity and shews! | i : 6 fsociat
Ly a0 shoRR'seRarRH, mam RS Tol st BEiafiRShob PR dsogition
wéthdtigyren2 veaweaaalily heatamiginkd vathle®e anoffiegur e 1.

Figure 3 shows two other variants according to the

pr eseithusneendidimg ab &li fifftu viarigniyemes dfffusing hidanlcBhsist of

or. itnfrared l'igh f{é?mthe 15 gl ass towards the inside
Byestheg SR P Sidere tedhe glasshiarming A warrdhde of his nano-
pbatibl 15 GSrRpSY\Br SRR 8f ﬁﬂ&ai%&ﬁ%hﬁﬂe‘c%@a(ﬁ%r nanometre
variants shown in association Wt Igure 2, can

rangs ellowinge thebidifiusion tdf wiravimiett beinfrared 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



10

15

20

Thus, according to a fifth variant, the diffusing

means consi st of injecting a nano-powder 19 into the

gl ass form ng a wavegui de. This nano- 20 powder is
conposed of grains of nmetal oxide in the subm cron or
nanonetre range allow ng the dPTfusion of ultraviol et

or infrared light. To achieve a honpgeneous diffusion,

a hlqher grain density is provided in the zone renote.

f Felt hof | i thRlr- caeempliis disv@agement a arwbverthgnrau $hape these

[ h o I t es.

TRElobHpbEret 24 8, e D CHE IR 3% R opE BhERR of the
2fuemscentnand/ati picstivresderp zhwesng tdrecaphed! um:waﬁtagéousty,
t lass itself and the assenbly process of the watch
Em% ICTosirciHEas ARN/Op NanosHeiuieshgre @rangedtin annuiar form
vagi f

55 ot fo Cuthlct SRR %, EOPURRIS slements.of e waish. I
gbhbeudd pesiatedbhat their positiooiney or teelowee facd offihesslass prevents

P ot Baadon ki grosd Be SR tano fim paicaleticiency
t BEtheaflads an$ téithe Qestﬁéﬁédllﬁf d?éaélﬁ’ﬁ hpp@&eRE dithe waigh.

arrangenment and t e|r shape these  m crostructures

can di j eGhollg 0f ddy ! ﬂ?atd'&ﬁﬁ)tdsonn%fdiﬁc@ﬁons and/or

fluorescent and or ﬁosp orescent zones 9 conce
A«mzamvagents bbviotikdsea rpersmtskuletlumemeaad/ <N be made to the
n nost ruct s,.are.arran in anpular formb5

SR EIBRE. teRIS SeEpiding 1By e drveriPBaphost departing
eﬂr@ﬁ&ﬁb&r@ﬁaﬂbﬁ( wﬁﬁ@mvéhnéh%'défﬁ%sdﬂgi% éﬁ?&hefdhabﬁns It is

posi tioning on the | ower face of | ass prevents
t3lsenpossible dion gxaopledio mivvide actdrobibatioke tof icestairafeatores of

s and to the
B8 e prompletk SR A pphtackeBBBn vt rat ch. 11
shoulq be unders%?op t hat , vari ous quI fications. and/or
t is also possible to provide a luminosity detector associated with the

control elements of the ultraviolet or infrared LED to activate this in a
predetermined condition or to adjust the luminous intensity thereof by
modulating the intensity of the electric current.

In addition, it is also possible to consider using a light-emitting diode
that emits biue 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 fight, which generally
gives the glass a smoked appearance in daylight.



10 i nprovenents obvious to a person skilled in the art
can be nade to the above-described tinepiece according
to the invention wi thout depg&@rting fromthe franmework
of the invention as defined by the attached clains. It
i's also possible, for exanple, to provide a
conbi nation of certain features of the different
exenpl ary enbodi nents descri bed above. 15It is al so
possible to provide a lum nosity detector associ ated
CLAIM&th the control elenments of the ultraviolet or
infrared LED to activate this in a predeterm ned
condition or to adjust the |um nous intensity thereof
by nodul ating the intensity of the electric current.
| M _additimesiece t(1) Fitedsaithos sjlaée (Bp having der insiientace and an
_light-emtting diode 20 that enitz bl ue Lightttor liaht
outsidp| faee tethe fimeiees pade ligdE doviee &) COTRAGEGHA ipag one light-
el D ORt ' fii egpe ANG¥hiate at least
et e oo, ar il g g e B e o ot
one z6ie (@pmtegrating Aubrescentandioe phppphoreseeniopigmentyphgy indicator

f the ti i ith a l fleacti. ; ' : .
clemebi(Bn 7y ipE Tyou b thsy s BRoUER hiifed bidbe; goce s
i | pHedy i ergzpasleeof diffusing th
e e O P "T0e ang 40 v o
light, whessinlendarsefor diffusing theeplirevigletrnd tlue light (1dg 1ae\1/5c1§= 20) from
the olpFouRIG BR LIeFPasT BTeA NP Foppordih HepBa gf qaid ioht
and \%ér‘é‘iﬂ' riﬁéeglé.tss'cﬁﬁﬁéeéﬂiﬁe zgiavioRt ombegs dighhdomogeneously and

fluorescent and/or phosphorescent pignments.of an 0 and
uniformiyl tawarsis thednisnior E6 they fimapigas Ry Miggogfrugtyres (20) an
wh i,n the |i it ' ¥ i
o s Bt oF e PPk bR st pictstucres 20
and drapaRrriurdsf dresangngée in ithatiormhe ail leaskame fiog so as not to

iffusing the ultraviolet or blye light (12, 1 o
obstrug the ojsibitiyneTi the fiosescant RRri R%Wéphﬁf“e‘-i"u%lia‘fz%‘?% R‘Jéﬁ"e indicator
| ti,mepi ece are arranged in the path of said light, and
eem%ﬁer ein the glass diffuses the ultraviolet or blue

li ght _honmbgeneous| %‘\‘gq ' YwhOWH e FRinsTbetifising the
of gt hgn?%&%?'g(&%%ﬁéorré EH‘('% %nmdr ostructures (20) and
ultravidleN8NORIEY gt WoRpriseram gaibinle diffssingdayks (2L endhd inside face of
wherein said mcrostructures (20) and or
the glasBostructures are arranged in the formof at |east
one ring so as not to obstruct the visibjlity, of.the .
f I Gor Fheetimepiateo ACHPISHTh AP SIBERL 22 YHIICH S??‘/i’e diffusing layer is

i ndi,cat | o 1 i ;
come G R ey e P PR s e
| t i ol et or bl i ght ' LAy Si ee :
3i 14? 3‘;{‘:h%9%m§$préqace( %%;0' .Q h*éof@%i'f‘zg' %}2%8}& %tbgie%éﬁf%sslgg llayer is
com[glls]gzy@f 4 R B5& asamidlimmetrartnaétre Pangehwitkisnsermirefiective web

using layer 1s conposed of a controlled density
structeeal oxi de coating in the nanonetre range.

5. The timepiece according to claim 1, wherein the means for diffusing the
ultraviolet or blue light comprise a nano-powder (19) incorporated into the glass with

a low density.

6. The timepiece according to claim 1, wherein the means for diffusing the
ultraviolet or blue light comprise a diffusing reflective coating (13) disposed on the

outside face of the glass.



4. The tinmepiece according to claim2, wherein said

di ffusing layer is conposed of a netal oxide coating

in the nanonetre range withld-senireflective web

structure. . 5. The tinmepiece according to claim
-1, wherein the neans for diffusing the ultraviolet or

bl ue |ight conprise a nano-powder (19) incorporated

into the glass with a | ow density. 6. The '
t 'Tmﬁ*r%cﬁm@ﬁ%%déd%r@lﬁlg% alathle, Wherdth ihé hecaraans d’ﬁllsmg the
di ffusin e ultraviolet or blue I'ight conprise

-~ ultravidiet fomé.mg Ilgle’lf additionallycormprige en3Nvigile &J@tﬁ'@ﬁw lavige Detween the
e of th
outsio g PEtrs Ged pat e Bl reblovs c0ating:  ne moans for

61T i 8 SRS, Sl AR oy CPRBLAN oo
(14) |S°d’é£déﬁ%dfcﬁ‘\°lﬁe(tflﬁu§lﬁg PeMstivardating telbfdtest this. r ef [ ecti ve

he timepi ece according to claim

de%mgﬁee jglq’leﬁ eltc%y §<.:::Fc1ﬁ’§hn§°tb cgﬁlln? Hal@erdih thddhehds for diffusing the

Ing re Iectlve coatin
uItravubreﬁtcﬂClblue Hight comprise a Jefla@ttiyet q:cvmmged@ugtf@o(fl%) ffge tutraviolet or

blue Ilght pg\;%@d\&hceéf g%s%g%ggﬁforéé%pﬁgyﬁéﬂpe% I?a:t‘lle/aest one ultraviolet
or b;ugcﬁabkg&ﬁhéfd@@% dristigddhe ultraviol et or blue I|ight

ass except for the zone where said at

st Y I
an'&liéc]?n%ptlé@e kBl (Pbiin 1 Aore Ridohorioads ciat (5), the

upperlfacéfftﬁr@hmhl mcﬁ@nmel meileafatiead! {8) glashds wopered ak least pamally
acing the i

ch f
i st e A OB, 2L 0
tﬂimpr@et?m@glrgpm %gcc{r'g%gf in rﬁ?%m ﬂhe‘?"@?rﬁ%”lﬂgéﬁgg thgtimepiece a
predeéerwﬁg@&%% &;% %Bmgb%%nf’éj% rffided wittoBpercans/onrefectors

yers ref ectors reflecting the
reﬂect{h? rasi gitratiotst & birud light ootat the dicatar cAeweENS E&eﬁ’ln? of said

one of said co nts, adv.an eousl b
Compﬂﬂﬁﬁﬁcﬁd\{%’@&eﬂusw bgﬁgr%ﬁgéatseﬁ { pl eceyacglopgi tnget 0

claim1, wherein the glass has a pr det I,
cGRvafbee timenieerr acePTHRG rloctCial 1tW§é\%6ﬁ?:ﬂ" Biégé has a

pred%ﬂﬂ@pa NAvkR & uriturRiP brddraBEBHFebthe (ECiotRfdrmside light onto

the indicator elements in a more defined manner.

13. The timepiece according to claim 1, wherein said light-emitling diode is

arranged directly on the periphery of the glass forming a waveguide.

14. The timepiece according to claim 1, wherein a fluorescent and/or
phosphorescent layer (16) in the submicron or nanometre range is deposited under

the inside face of the glass to allow a motif to appear when illuminated by the diode.

15. The timepiece according to claim 1, wherein the at least one light-

emitting diode producing an infrared light.

16. The timepiece (1) fitted with a glass (3) having an inside face and an
outside face to the timepiece and a lighting device (4) comprising at least one light-

emitting diode producing an ultraviolet or blue light {4a, 4b, 4c) to illuminate at least



13. The tinmepi ece according to claim11, wherein said

light-emtting diode is arranged di rectly on the

peri phery of the glass fornildg a wavegui de. , 14.

The tinmepi ece according to claim1, wherein a

fl uorescent and/ or phosphorescent Iayer (16) in the

subm cron or nanonetre range i s deposited under the

inside face of the glass to allow a nmotif to appear

resceb pigiiénts of an indicator

one ZC{\M%,-,@F) 'H g’ ac oﬁlgor%}écéﬁge%méle{?nshos%oer ein tph%- at | ea
elemean(s | 7phts+mmthtaug@ thieogkaspr melngthanhgh’ﬁfera\t@é by Q*Pﬁ diode is

directeshonea AT RRE AL B oias LY 2l PPRE copang dising the
light, vﬁﬁ@refh He%%'f@ﬂdmﬁ&in@ethé@urg\ﬂam s b kghtl(east3, o‘rfe 19, 20) from

emtting diode producing an uItraV|oI?lt or bluedI ht,
the gldae.egtuwa(rda thamten@n) of the: KmeRiasarare aTandest in the path Oér?@' g

el ekesSSFHPEABLFEGER koL gl oo snicon o

nanorﬁéﬁé’#&ﬁgé h§d@'p@§i§ed wheeeitne imsdd iface oérthe édheglasreto allow a
de IS directed onto the eriphery of the glass
' mottftbcappeﬁgv‘d\amﬂ}'é@mai@d S RER 4% dif f usi ng the I i ght,

wherein neans for diffusing the uItraone%1 Eesas? light-
| ht Tiie ZimeBecd Hccealingdp elai ttheWgPER 18va Hee o
interjor of the ti é fare arranged in the path of
emitting dipde YR UC'\/\Héaine'Pﬁgg Cfﬁ@no'rescent and/ or
phosphorescent |ayer (16) in the subm cron or
nanonetre range i s deposited under the inside face of
the of the glass to allow a notif to appear when
illum nated by the diode. 17. The ti mepi ece
according to claim16, wherein the at | east one
light-emtting diode producing an infrared |ight.



