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SUMMARY OF THE INVENTION

Itis an object of the present invention to overcome the aforementioned
drawbacks of the prior art by supplying a device, particularly for a timepiece, for
displaying a decorative pattern that can be implemented at a lower cost.

The invention therefore provides in particular a timepiece of the
aforementioned type characterized in that the optical device further includes a first
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Preferably, the light source is arranged at the periphery of the case so that it is
not visible through the crystal, for obvious aesthetic reasons.

Owing to the aforementioned features, the timepiece according to the invention

has an attractive appearance for the user because the decorative pattern, or figurative
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- Figure 2 shows a cross-section of the optical guide shown in Figure 1;

- Figure 2bis is a similar view to that of Figure 2 which shows a variant in which
the light source is oriented orthogonally to one of the large faces of the light guide;

- Figures 3a, 3b, 3¢ and 3d show schematically an example of images formed
in succession to define an animated pattern, and

- Figure 4 shows a simplified cross-section of a timepiece according to a
variant of the present invention.

DETAILED DESCRIPTION

Figures 1 and 2 show schematic views respectively in perspective and cross-
section of an optical guide 1 according to the present invention.



variant of the present invention. DETAI LED DESCRI PTI ON
Figures 1 and 2 show schematic views respectively in
perspective and cross- section of an optical guide 1
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According to the present invention, optical guide 1 includes a plurality of optical
extractors 19, only one of which is visible in Figure 2, arranged on large face 11
located on the side of dial 2.

Optical extractors 19, each of which has at least one reflective surface 20, are
distributed in accordance with a predefined network over large face 11, this network
being defined to correspond to a very precise figurative image, as explained
hereinafter.

Reflective surface 20 has a normal (n) oriented so as to face the
corresponding diode 8, at a certain predefined angle. Thus, a certain proportion of the
light beams emitted by diode 8 fall onto the reflective surface 20, either by direct



| ocated on the side of dial 2. Optical extractors 19,
each of which has at |east one reflective surface 20,
are distributed in accordance with a predefined
network over large face 11, this network being
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Generally, the direction in which the figurative image is formed is adjusted by
the angle formed by the reflecting surface with respect to the incident light beams, the
normal (n) of the reflecting surface corresponding to the bisecting line of the diode-
reflecting surface direction on the one hand and the reflecting surface-observer
direction on the other hand.

Optical guide 1 can be made of any material possessing the required qualities,
including in particular transparency as regards light propagation, especially in the
visible field. Preferably, the optical guide could be made of a plastic material of the
PMMA type, by injection, replication, or by any other suitable method, the advantages



figurative image in a direction having an angle of the
order of 60 degrees in relation to the dial, in the
direction of the 6 o' clock position, to allow the user
to see it without rotating his forearmto any great
extent. Generally, the direction in which the
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Alternatively, each of the three networks can be spread over a large part of the
total optical guide surface, possibly interlaced with each other. An example of a
figurative image obtained with this configuration is described hereinafter, in relation to
the detailed description of Figures 3a, 3b, 3c and 3d.

Figures 3a to 3c show schematically the figurative image formed by each of
the three optical extractor networks cooperating with a given light source.
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Figure 3a shows a diagram of the display of the first figurative animation
image, obtained by the collaboration of the light beams emitted by first diode 8a with a
first optical extractor network. The person wearing the watch can see a luminous

figurative image symbolising the trace left by rockets during a firework display from
above the dial.
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Ser , ef\ eArticldarpirakadiment example is shown in Figure 4, schematlcally in the
form of a partial transverse cross-section of a timepiece incorporating a luminous

pattern display device according to the present invention. In this embodiment, an
optical guide is driven in a movement of rotation about the minute and hour hand drive
axis.

According to this particular embodiment timepiece 40 includes at least one first
and one second light source 8 arranged to emit light inside said optical guide along
different transmission directions, additional means 52, 54, 55 being provided for
driving optical guide 51 in rotation such that the plurality of optical extractors
cooperate alternately with the first and second light sources 8.



Those skilled in the art will of course be able to
provide different variants of the animation that has
just been described without departing fromthe scope
of the present invention. Forgexanple, follow ng the
di splay of the third figuration inmage of the

ani mati on descri bed herei nbefore, the three di odes 8a,
8b and 8c could be simnultaneously powered to formthe

conpl eEl@ctfdrﬁ@dh@hkca! tﬂ‘ﬁéiﬁeceWﬁ@M@és a Bé‘cktéb‘%epﬁ‘%d‘@e Pdrt EN&iosed

prec |f|cant nunber of

v%vr?ﬁ %gaﬁ?‘g ﬁecriﬁt%‘eg BceryiAna YRR R OpiatE@ement has been
diep sayted by ar ocigi4 © dvorl cﬂﬁéﬂS@:ﬂrﬁg thlerbvefgnémon can be

. ract o
P wor e Bl pat A R Roe e ST EIERRE (fiTbelong. a centa
wiied ép reinadommiaghin obe arese mathéhel bédkezozat mdidfeegArt, tresmain function
r&ftllw@%f{tbp@emé & tdhsine %Q%n [%IM\@H dif RSJ%‘@oJr'm%EF‘H Mfie cannon-

es are fornmed,” visib
p%%'g? 2B e howt wheal 318 %n%tﬁdaqowéﬁh@fheveowmaﬂwta a motion

t\nerk t48pforine @ o iaanisuefpidlbh 86 bihea nszﬁmbdvrl@em an angl e
bet wee en

conet 1A dERZ F BpEfledaPam e 05 AT ene Sapricabgude 5 gimiar to
pirdicelchuite tidegovibed dh retatio & mbmecrtplnen OpFlg0r®| 1 guh@lmtedﬂebove

%glr?g?r:r%; ﬁ%%%é’?@ca?@@ka@ﬁesc p‘%glce{w I%il{peé}%%nd/or held

dP i r§émqt'w awhl pesitione py @@re/enmrtai meeas [Ny shownjnsuthLes, for

Rahld) bsj'l’&mng)bn@%%ﬁg sREA SN BhelrRqliBSaRr €SENt
i nvent In 't iment, an optical guide is

drive qcﬂr%%\}g'ﬁ@m%ogF“%taétEi‘QS’I‘f'OHB'dG'F”f‘%atﬁlVYh?PES%ﬁé is
hoaviddrh mehode pingonasd mesmOmﬂhmgtet»ohetdntss partl cul ar

nbod ncl udes at
anoohhggrgé\é%h%ﬁfg gﬁﬁd s%ub cea%aréwaér?g%’ ?ﬁr{)enc{ﬂ'ﬂ?r toits
i'FrgP decesapangsdi aralhe gafirfierapothg opticaf gelﬂerand extending in the

td’r@ﬁﬁdﬁ §he ﬂm@bﬂ‘e@@Ho@é‘lﬁentaq}F’é t‘,h&f‘@ér m%s@moéﬁg SParranged
for drivj opt i cal e 51 in

2Bt R oBesh WL phes sPar oG Bhpclset 5adasayse o

dbe pieeabtc amallerrnrlaérebMeWbtelwdeh&héi tefrﬁionwo@@ﬁdéfn@ ddngéltgwde
nical tinepjece |

SAULSE el B ST L 4D 5 5het 15 A s

dnefrspewal. 43. A conventional type of electronic

m)Vem?fﬂﬁthQﬁ%t fé%@trbnercﬁ&f @%natrf%qggd'maa Bli %gi%epdr eif tﬁevﬁﬁcﬁljle part

verloadlng ram Back cover-m rt 41
E%C%%{H%O%&? %P%%‘ian' awg?\ PéRIPAHe mﬁaﬁlme@%@fﬂq mov'dg@ Lm
%nb@tﬂ@ &10¢tFe terinhalder thé Gi@GeW} the supgty be?ﬁtmhals Iof t{ute battery

0 e latter
S Ph el Bl de B R e dOuinR =it amsiner by of e

417nepTH¢e RQmdadns agvantageoasiy atrhegdtonmnwheedf the eniddle part covered

EELRAd Bela AR BRI BRIk AIOL | O

nut e
Wheel Psgferably four dlodes 8 are arranged respectively, between the 1 o'clock and

2 o'clock positions, between the 4 o'clock and 5 o'clock positions, between the 7
o'clock and 8 o’clock positions and between the 10 o’clock and 11 o'clock positions.
One or several entry surfaces 9 similar to those described in relation to the description
of Figure 1 can be arranged at particular locations on the lateral face of optical guide

51. If four diodes are arranged in the timepiece, between one and four entry surfaces
9 are provided.



A dial 2 is nmounted above these gear trains, and an
optical guide 51 simlar to optical guide 1 described
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the annular-shaped lateral face of the optical guide, the latter being less favourable to
light transmission to the inside of the optical guide. The difference in light transmission
quality inside the optical guide leads to a significant variation in the luminous intensity
of the decorative pattern formed. The luminous intensity then progressively decreases
while reflective surfaces 20 are oriented less and less opposite diode 8.

While the optical guide is rotating, the decorative quadrant moves closer to the
next diode. Thus, when the latter is powered, the decorative pattern is formed with
increasing luminous intensity progressively as the quadrant bisecting linemoves closer
to the diode.
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the point of view of electric power consumption and space, it is preferable to
implement a single set of diodes, this being possible when the efficient light beam
transmission height of a diode is sufficient to substantially cover the thickness of the
two joined optical guides.

According to a variant shown in Figure 2bis, for each light source a diode 8 is
used, oriented orthogonally to a large face 11 of optical guide 1, i.e. it emits light rays
directed overall vertically upwards, whereas in the embodiment shown in Figure 2,
diode 8 emits light rays directed overall orthogonally to large face 12.
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of the crystal.

Additional features could also be provided without departing from the scope of
the present invention, such as for example covering the lateral face of the optical



According to a variant shown in Figure 2bis, for each
light source a diode 8 is wused, oriented orthogonally
to a large face 11 of optical guide 1, i.e. it enits
light rays directed overall _vgrtically upwards,
whereas in the enbodi ment shown in Figure 2, diode 8
emts light rays directed overall orthogonally to

| arge face 12. 12- Diode 8 is arranged here underneath
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of the top large face 10 of optical guide 1 is curved
towards bottomlarge face 11 so that the light rays,
which are emtted by diode 8 in the direction of the
peri phery of optical guide 1, can be totally reflected
onto peripheral portion 60 and be directed towards
refl ective surfaces 20 associated with diode 8. This
vari ant enables "top emtting diodes" to be used,
relative to the printed circuit board face on which
they are nmounted, as opposed to side emtting diodes.
From the point of view of the operation of the

ti mepi ece described hereinbefore, the di odes could be
not powered pernmanently for energy saving reasons.
Thus, the display of |unm nous patterns respectively
having the formof the hour and m nute hands can be
controlled by the electronic circuits of the watch in
response to the activation of a control nenber, for
exanpl e. The tinmepiece then has an original and

di screet appearance while offering excellent
legibility when the diodes are being powered to

i npl emrent the tine display. The precedi ng description
corresponds to preferred enbodi nents of the invention
and should in no way be considered limting, nore
particularly as regards the structure described for
the watch, the nature and nunber of control nenbers
used or the position of the diodes. Likew se, the
invention is not limted to the operating nodes

descri bed and neans used for the respective actuation
thereof insofar as such paraneters can be altered by
sui tabl e programm ng of the controller circuit. Those
skilled in the art will not encounter any particul ar
difficulty in adapting the operation of the watch
according to the present invention to fit their
particul ar requirenents. In particular, as suggested
her ei nbef ore, each of the optical extractors can be
made in the formof a raised portion having at |east
one |ight extraction surface through which light is
refracted when it | eaves the optical guide. Numerous
variants can be inplenented w thout departing fromthe
scope of the present invention, such as not arranging
a dial in the watch, the optical guide
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performng this function directly and the hand drive
trains being adapted to have an attractive appearance
for the person wearing the watch. Al ong the sane
lines, the optical guide could be directly fornmed by

the watch crystal. In such cad , the crystal includes
optical extractors arranged in its inner face, one or
several |ight sources being arranged in the beze

acea;gg as to emt light beans in the direction of the
edge  of the crystal. Additional features could also
be provided w thout departing fromthe scope of the
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EI ect ?onl c device according to the preceding claim

char actder iEsitropig dekige according to any of the preceding claims, characterized

in that it includes a first light source (8) emitting light in a predefined direction such
that it is reflected onto the reflective surfaces (10), respectively such that it is refracted
onto the refractive surfaces, of the first group of optical extractors (19), and a second
light source (8) emitting light in a predefined direction such that it is reflected onto the
reflective surfaces (20), respectively so that it is refracted onto the refractive surfaces,,

of the second group of optical extractors (19), and in that the light sources (8) are
powered sequentially.
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the |light source (8, 8a, 8b, 8c) is arranged facing
the lateral face (12) in a predefined direction for
emtting light inside the optical guide (1) and
cooperating with the reflectiye or refractive
surfaces (20) to formthe corresponding figurative

i mge. 3. Electronic device according to claim1,
characterized in that the light 25 source (8, 8a, 8b,

8c) is Drimeadtedhid dlavaié etbdrapganahy 6 ¢g6isl pta> 3 Qh%@teﬁ&ed in that

|hﬁclu§5§§t I%é”‘s(f%sﬂrst t%secép%gg‘a%hgr%tg{grgﬁas 8b, 80 arranged to emit
digat @@'@@ﬁhez@mlcai guidehétt) rlong didfetse smessfdnr ditecliorghtidditional means

E'r§43 5(5?%1?{5% ch%g t+ HENE gb %ﬁt al?tgﬁggf p“?rq ﬁétrloencstdcﬁ that the

I's ref e r e
s‘i’Pr“F%@ééra%@(?)a'tef’@é?iéé@@ﬁ?é@ty with dive filgh@nd sedosd tighitrsaotaed

30 ont .t @ecft@fnfcﬂfétvlc\é%c%’rﬂfn 482kt otr%ecﬁdraagrlz@'dq}'mwaﬂhe

tic >ﬁt rac F é a second source
(B Bl g i ohe B?%H‘Qf"ﬂﬁb%?“é‘?qsé@ﬂqr@ﬁo§J(ﬂﬁefttrﬁ%ﬂ985
i t is ref Ilfemtrexdlcm’etvmetaheordrngftd) a6y bv@aisisl f @@L 8h4rdBtkrized in that

f I d
re%?ﬂ‘ﬁ@{wt: ség c§u§?|s cggsblé% %ﬁ%{ttﬁ@ Irge %&vgrgtﬁcao%frar&?ﬁsl cal
ext r actfr £igctgpic denigeiancartiag to hey bf thhpreedingekih)charasterized
ReWRS e fﬁ%@@ﬁ b@édtl}éal e]xﬁactérs Ig ?r‘éﬁéé?ﬂh% fqgtvdrp‘ﬂ@alégwde and the

accorqd cl al ms aracte

t375P" Srogﬂé’?%‘t%' attraciossis aéfaﬂg?%t” BPRFOA] SBlieH U gHperposed
sos e fr&,opBeal gBlie. 8c) arranged to emit light inside

the optj c 51) different em ssion

dir eclto|don%e&r&aﬁctqeg'ﬁglac?%gﬁg to ?@Qogcgﬂmsééf TpEhg{geterized in that
pag\irdieahdt secdnd epticehextraptor gedupg araliete(laidd om saiotiaté @te of the

GBaliRe (1) 5 optical extractors alternately
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optical guide (1, 51) also performs the function of a dial.

15.  Electronic device according to claim 12, characterized in that the optical
guide (1, 51) also performs the function of a crystal.

16.  Electronic device according to any of claims 12 to 15, characterized in

that the case has a bezel (42), each light source (8) being arranged at least partially
underneath the bezel.



respective geonetrical features are defined such that
the associated figurative imges 20 are forned in

di fferent respective directions. 11. Electronic device
according to the preceding clagm characterized in

that said different figurative imge form ng

directions are defined so as to forma stereogram

12. El ectronic device according to any of the

pr ecedimg Héaiami, devitaractengzediairdS 2] thdrd@éridel if s watch
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tghﬂg%hmbnﬁeg%MQ%@Qﬁség l;ectroni c device according
to the preceding claim c aracterlzed in that it
i ncludes a dial (2) above which the optical guide (1,
51) is arranged. 30 14. El ectronic device according to
the claim 12, characterized in that the optical guide
(1, 51) also perfornms the function of a dial. 15.

El ectroni c device according to claim 12, characterized
in that the optical guide (1, 51) also perforns the
function of a crystal. 16. Electronic device according
to any of clainms 12 to 15, characterized in 35 that
the case has a bezel (42), each |ight source (8) being
arranged at |east partially underneath the bezel. 16-
17. Electronic device according to claim 12,
characterized in that a watch novenent and an anal ogue
di spl ay are provided, the optical guide having an
aperture (7) allowing the pipes of the display hands
(3, 4) to pass, and in that the optical guide is

fi xedly nounted on one of said pipes.



