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I NVENTI ON The present invention concerns a tinepiece
including a case closed by a crystal and inside whi CE

there is housed an optical device for formng a ase 2528
figurative image visible through said crystal. 5 VR
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13 devi ce Thisrgy§tam hag |Ihewexeraacerain nupnbeppt drawbagks, melugingn

t Wé;t!%ﬁra‘ﬂ ﬂldh?ﬁﬁﬁ{f?ég.grtlr@ cdse aﬁﬁeﬂdifﬁ@a;llv?ﬁéﬁ@breﬁe’#ﬁﬁly rﬁede in the form in
X
Hisdid et ool Sbirsi5e Yenep el eationes A opslh oraar fheks for

polarlsmg the ||qUId crystals. Thus, deposition of the electrodes on the cell faces

requires a method whose cost is not negligible, in particular if the optical system is to

20 be implemented in a device for the general public at a low cost price. Moreover, this
optical system is very complex in terms of electrical connections as regards the
electrical powering of the liquid crystal control electrodes.

SUMMARY OF THE INVENTION
25
It is 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
30 aforementioned type characterized in that the optical device further includes a first
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- 3- Owing to the aforementioned features, the timepiece according to the invention
has an attractive appearance for the user because the decorative pattern, or figurative
image, thereby obtained is illuminated when the light source is being powered,

35 whereas the optical guide is almost invisible when the light source is not being
powered. |
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A |l arge nunber of variants of the aforenentioned
optical device can advantageously be devised. In
particular, a nmulti-coloured figurative image coul d be
formed by inplenmenting a pIug@Lity of groups or

net wor ks of extractors in the optical guide, each 5
group of extractors being associated with its own
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accor digifertrigntsivif be Bé&fri%éﬁ fPthE TORMiNEAdtaitdd ddskfiption.

present invention; - Figure 2 shows a cross-section of
the optical guide shown in Figure 1; - Figure 2bis is
a simlar view tBRIEFDESCRIFTIONOR THE DRABINGS a

variant in which 25 the light source is oriented
orthogonally to one of the large faces of the |ight
gui de; Othérifgatuess Bl advbntages ehttie poesenbinventioanwill appedrynore
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Fi gures and sho ec
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- Flgures 3a, 3b 3c 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.

Figure 1 shows a possible arrangement of optical guide 1 in a timepiece,
namely between dial 2 and hour hand 3 and minute hand 4. Dial 2 and hands 3 and 4
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the hours. The dial and the optical guide each include
a central aperture respectively 6, 7, to allowdrive
nmeans for hands 3 and 4 to pass, i.e. the hour whee
and the cannon 5 pinion (not shown in Figure 1 for the
sake of clarity). In the enbodi ment shown in Figure 1,
optical guide 1 operates in collaboration wth three
identical, or possibly different col oured, diodes 8,
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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

incidence, or after one of several prior reftections on at least one of large faces 10 and
11.



-5- The proportion of Iight beans that interact with
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Pr cal guide could be made of a
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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

35 of such solutions mainly residing in the corresponding easy manufacturing methods
and in the low cost price of the product obtained.




35 of such solutions mainly residing in the
correspondi ng easy manufacturing nmethods and in the
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35 The timepiece corresponding to the diagrams of Figure 3 includes three diodes
8, arranged substantially facing the 6 o’'clock (reference 8a in Figure 3), 2 o’clock
(reference 8b) and 10 o'clock (reference 8c) positions.
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image obtained by the collaboration of the light beams emitted by second diode 8b
with a second optical extractor network, The person wearing the watch can see a
luminous figurative image symbolising the main explosions of rockets fired in the first
step of the firework display.

Figure 3c shows a diagram of the display of the third figurative animation
image, obtained via the collaboration of the light beams emitted by the third diode 8¢
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30 of the latter being to carry the cannon-pinion 46 and the hour wheel 47. The cannon-
pinion and the hour wheel are connected to each other conventionally via a motion
work 48, formed by a minute pinion 49 and a minute wheel 50.

A dial 2 is mounted above these gear trains, and an optical guide 51 similar to
optical guide 1 described in relation to the description of Figure 1 is mounted above

35 the dial. The dial and the optical guide can be centred by central stud 45 and/or held
in their respective axial positions by conventional means (not shown), such as, for
example, by resting on suitable shoulders of the middle part.
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According to a preferred implementation, the four diodes 8 emit light beams in

different colours.
When the quadrant bearing the optical extractor network, called the decorative
35 quadrant, is centred opposite one of diodes 8, the latter being powered to emit light, a
decorative pattern with maximum luminous intensity is obtained. When the decorative
quadrant is in a different position from its centred position, as has just been described,
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superposed on optical guide 51 and controlled by the rotation of the hour hand. For
this purpose, an optical guide of this type can be directly driven onto the hour wheel
pipe before setting the hour hand in place. Preferably, a set of additional diodes could
be arranged in the middle part, opposite the additional optical guide.

35 Alternatively, the hour and minute hands could be replaced by rotating discs, in
a known manner. |n such case, the present invention is implemented by making the
hour and minute indicating discs in the form of two optical guides. A first of these two




increasing lum nous intensity progressively as the
guadrant bisecting |inenoves closer to the diode. The
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The preceding description corresponds to preferred embodiments of the
35 invention and should in no way be considered limiting, more particularly as regards the
structure described for the watch, the nature and number of control members used or
the position of the dicdes. Likewise, the invention is not limited to the operating modes
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Thus wuaweio@so\lraaranmfcdntun mrpwmméd @nmn depating freal the scope of

fe b an .
IR 0 Sk B nalEraliitio £ARLE B bEIch S opiiBh guide
[ rperfemmngrﬁ&s functidredicactly end thenhapid drive drainsdieingeadepted fodrave an
g’&ﬂF&& i aJ,Sb%réﬁéé%B.l ﬁ‘v\% Hb‘?rrl?u{h? tﬁé‘wgfcthBﬂé t'%hme lines, the
| SCree pear ance excel
| egtiesl md9 oram@rbetdr@cﬁrr tasd bame ‘b‘é‘ich Grystakdp s4ch gase, the crystal

| R I8 Rptidl %xiréd’f@rfscﬁn%ﬂ &din ﬂTﬁnérrftQ@@@n@%r §8~$éréll light Sdurces
referre S 0

RIS N EROBES 46 SoALE DL IR ePmS IR NG Firaction gl the edge

mof thepaydtalcul ar |y as regards the structure described

oSl o OB P BHORR LB Al i sove o
t tfee presenttinvention, sruoh ap rfanetxemptecmvheng)tt@rlaterai fpaemafdie 0ptrcal
g;?:nde%ﬁ‘rcé r%?ﬁgtl\%%aﬂﬁ‘@%tér&eﬂe eﬂLry 508adeRSRAML M@sesbof light due to

tuation thereof 1 nsofar as suc par ameters can
aI"Q'@rl@?"Weg‘Eh"Bgaﬁleéatﬁf% éﬁ%rﬁﬁdrkf"lﬂ‘ “E\bi?etod%ﬁ‘ﬂertbﬁ ogtical guide.
circuit. Those skilled in the art will not encounter
any particular difficulty in adapting the operation of
the watch according to the present invention to fit
their particular requirenents. In 5 particular, as
suggest ed herei nbefore, each of the optical extractors
can be nade in the formof a raised portion having at
| east one light extraction surface through which
light is refracted when it | eaves the optical guide.
Nuner ous variants can be inplenmented w thout departing
fromthe scope of the present invention, such as not
arranging a dial in the watch, the optical guide 10
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 forned by

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

area so as to emt light beans in the direction of the
edge



15 of the crystal. Additional features could also be
provi ded wi t hout departing fromthe scope of the
present invention, such as for exanpl e covering the
| ateral face of the optical de with a reflective
coating, outside the entry sur aces, tolimt |osses
of light due to |ight beans reaching the |lateral face
and being liable to | eave the optical guide. 20 -13-
gl. Tinmepiece including a case (41) closed by a
crystal (43), and inside which there is housed an
optical device for formng at |east one figurative
I mage ﬂh‘h@pled‘,e inblading acease t(41), cidsed bypd drgsthl (d8)iand inside which

| ?I%rg Hﬂ]ﬁgg %&tqrbﬁﬁﬁr@ylgg??ra{er@m? %g@%itﬁrﬁ% fﬁ;@l‘é&ff@m%@% ﬁl{?ough the
5 om:a/sltaittbe abti¢al devi¢d cluding, o thet dre henideat lehstrooe aptical guide (1, 51)
| %%%g %Slld g&lf%ég‘rﬁ ﬁgé@%‘d aﬁé t%he éiEQai fa)@@g?ﬁ’) S Bﬁ the other

ght ¥i ns

L, iease e g sByrosite 8 gh MR

OI@UIdéabf th@XﬂiﬁeﬂﬁW@ tﬁ& %ht:dmttedib?t?ﬁﬂfgﬂﬂﬁtﬁﬁc@ﬁo@%ﬁat% with optical
formthe

c et oL S, freciended oh Bhg el S Hrbe fcaS 1o e fgurptive
10|$|nageanged in proximty to the lateral face (12) and

ori ent %ﬂﬁﬂa'ate‘?lz?é ﬁqﬁgt' HE ﬁ%ﬂ (srfﬁfcte' 8 n?ah %Pe%a?cﬁ Lahgn@ad ip proximity to

i nsi de
exhe atararfagifl 2@ ead @ﬂ@nied inye pregiefineskgirection tn%@rt light inside the

'S%P%Hg 'gﬂﬁjegﬁ ), w?@l%f e%%ﬂtu?%l' &gg%t‘éghég pre@bfirfel d ebfnetrical features,
S it )0k o0 S TIech o el sive e Gty i e T et of g

1571 ?ﬁebm?teﬁadttécﬁsglomtlighﬁéc}urch?‘bh elr(e %ﬂbct@dlor caftacta) r@sﬁectlvely by the
{ opticd BfRetSts, 8 orrs AT el oIS 6RE 14 fgurative
péméage, randtim that thecaptioal gidea(13 perferais thd 3)nctign offa neystab (43).
accordi Bg Wn%él@c&é&%?d??dg% tgle %Fé@gdﬁ@ﬁa%t %éré&@niegj in that the

that the
f dghtripurcec(8) Ba.dbaBckiaerrapged facingdhe latarakfper t2) 2 ZDa predefined

20 dldir@@ttdnqar et Might In@ﬁie'th@ Bbtld&tﬂ?Uld@(‘F)%d%bbél@hn@Witﬁ' ¢he
tive qr refractive

S ibtstie S{robpeds sieres 20} gl ths feursegaoe:
;ﬂ mepi e@e ggﬁgﬂdctmgccbm"? msmum @hialéamdnieéd 'i:hetﬁa} thetlight source (8,
25, 8030 P B orfBuoriel Sk tF oft b PeTtigb fadt to. 11)
11). 4. 4Ti Tepepiece accouding togartyef ey preteding clainas; ebaragterized in that
25 CIt lca @ﬁ&?ﬁ%ﬁlﬁb% 8llehst t@vB?OL‘:p%%f BP @;(t'réi"l’t!)rsqll’é)d&)rrespondmg

t
( m ficss figaitvn mage anda seqnAeroun gmﬁal\egtxraé@éeuah@pr@spondmg

S @6 a’ecaH rgfveq,ﬁbg@al extractors (19) corresponding
to a se

urative ] me accor di
Lo Thes B o dumeRlEtenopbing Todha preseing fem. crascisiaed | that the
saecord! groop pf ofticapéxitaatoreistaranted i a secvhdapyeasl guilessuperposed

30 S SRR We Wt opilal Higde Super posed
6. Timepiece according to the preceding claim, characterized in that the
light source is arranged so as to emit light simultaneously in said first and second
optical guides.
7. Timepiece according to claim 4 or 5, characterized in that it includes a
35 first light source arranged for cooperating with the first group of optical extractors (19),
and a second light source arranged for cooperating with the second group of optical
extractors (19).
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20

25

30 onto the first optical guide. 6. Tinepiece

according to the preceding claim characterized in

that the [light source is arranged so as to emt |ight
simul taneously in said first aggl.second optica

gui des. 7. Timepiece according to claim4 or 5,
characterized in that it includes a 35 first |ight

source arranged for cooperating with the first group

of opti eal Tanépiesd aucsrdidPlo, claim] charketesided In that it moludesa first

SRR GaRRT b Y WUSEEGR07 05U St (19, an
t @ secandlight solrae aceeged fod cooperating with thaskeocrekgraup iof gptical
| 'egﬁéctér?l{ﬁ §aridf :f1 W%gldff%t éﬁﬂ%%g?ﬁﬂ gﬂ&gp%f Sptich jtl’a'bf%trs are

optl cal extract a secon

s61!?"&@%@"6&@@%'6*’9&)‘?%6@!3@Pﬁi'q’%gukﬁﬁt(h) t he second group

of opti eal Twﬁé;tué@o.sdabﬁmr(glt%)csam o8, Ichafacterized fri that thanwo light
second rou 0 t|<t:a]l¥ extractors are 5 interl aced

o RSTRPy Hepterea el o ot oal guide (1) 6.

Ti mepi d0e a‘tmemehemj;cbmlrcd toiany of chairBs 1 ¢d &y craracterized in that it

1 Hﬁzﬁupﬁeg%pflfrgeﬁlghg %{:Ué?e d@%g Eﬁc? at |%5§ é’%ﬁg ﬁ%ﬁ%ﬁp&%s(bei érYanged for

c Ienitting ightnsidd thetoptieal |gwde|(ﬁt)| alongsa differant diregtightfrom the emission

Sgh‘é&%n(&ﬂ%e a0 6:)?1 s&tﬁ’é@(Seﬁ &ﬁﬁi%gl rlném &5?05‘4 %) 68% provided for
arranged e

mttin ght insid
ng"d@QE 9pt5%9+@dea(5dﬂ f"fré’%é' AP SH?W et V‘&rPPft'F%J Pf ﬁ%‘c’rs cooperate
eqitemaly With Setfirstrandisettra light sburtéglda, 8bur ce (8a)

ddi 52 ded o
i vi ng ' IR ReesAeea Lo a1 6 iHePadhe L Rerasigrzed in tha
t leeclolight salirce X8Yiacapatde oberpdtlr@thght inlsegenabcadyr rangds t he
first gad %ﬁﬁ chl %&B{?l ggxf (:l%ﬁn???c) 10 ]cﬂ]-.araTdtéFE@b%%at the

accordi ng % aim 'characteri zed
| ﬁeapﬁglwe Qp!pl.ﬁg@ saiqd first a m@@d(llgyut soyreegheinng tawifferent ranges.

emtting, | Wﬂﬁ@pzédb &%Bﬁfr?ﬁ to@?#ywherﬁesaﬁnglaamﬁ @ﬁﬂa@feﬁzed in that
a cordjn aing 7' to haracteri ze

ORt ﬁ@'gder"’&eﬂ%‘}é\“%\? té‘%ﬂSBlY\‘%Q’SPp%af ‘EP“FP' ragiogs g@g%anr@spectwe
| ggbineticalfesttirdycdre migfinanl slichftestahé assotiited figudative images are

Ti [ . rding.to.an f the preceding clainms,
Cﬁog%%gﬁliﬁf@ge&?{%spgﬁté\%e d"t% io ptical device includes at
| east fido Jincepiscecdccorsingtal the pracading chimheisapacterized in that said
"SRRG Gran e dinRRTBEnG AlrediRAL %Feegef%ﬂ s8%s/8F6P & Slreogram.
di ffer At TERGRIRGS 480 nnget@tqru@gthqmecqqlmggga%characterlzed in that
aﬂ@éé&bf}&staooézbﬁ(mi aesligi selirteB) 517d aghRid A dedst partially

salﬁ ‘3 rent figurative imge form ng
df"F rpeandhe efined so as to forma stereogram

15. Ti nmepi ece according to any of the preceding
clains, characterized in that 25 the case has a beze
(42), each light source (8) being arranged at | east
partially underneath the bezel.




