9

ELECTRONI C DEVI CE | NCLUDI NG OPTI CAL GUI DE PROVI DED

W TH SEQUENTI ALLY | LLUM NATED-CPTHHCAL—EXTRACTORS

FI ELD OF THE | NVENTI ON The nti on concerns
an el ectronic device such ajm ‘ﬂﬁmmmwmm including a
case closed by a crystal and ingige Which there is Case2527

housed an optical device for formng a figurative VR
i mage visible through said crystal. BACKGROUND OF THE

prior art. By way of exarp! ANGRGMAN, Aop | ca | o

No. O 786 685, filed on 16th Jarmdaky 1997 in the nane

of SWVH _Managenent SerV| ces AG, di scl oses a timepi ece
conpri sERGEARGNEL UEING ORTICAL GHIDE PROMIDED
pattern. WTH SEd.‘QIEMfHALLY ﬂp_Lﬂ\mmUE[ﬁOPWRIALCE}(TRﬂb‘T@RS

| ocated between a filmon which the decorative

pattern is printed and the tinepiece crystal. Wen

the optical val ve i sFidtD D& THE SNNPNTEIN wi t h

el ectrical energy, it appears black whereas when it

is being powered, it becones transparent thus naking

t he ddéerriepert ingentioar epngegisbae . elatiiopios devieamshiels .as a timepiece

RANRN®Y a c@sé@ééeﬁi By é‘b'r%’t%f ad m@fd@%ﬁ'&kﬁteré ig (ﬁloHQ%d" F@tlcal device

Qartlcular i gh manuf act uring cost. The optic
BW@F%F’&'SP v dBagevisible "FFQP%‘ s@d Cé)’sltqlqw d crystal

ceII carrying transparent el ectrodes on each of its

deposi 11 on of -t PR PO OF Rl e e T

requires a nmethod whose cost is not negligible, in

parti ?Hlléi’;']eée% of h\%ng% bFeaan rllesprtioq arﬁb %‘)I'Vivsf%lo? g%“‘l&l% EP

in a device enera at a
BﬁﬁeeéAp%a%\/fée 0 i’?fﬁ 85, difed Qﬂsﬂﬁ s»iﬂs]uem 1997V the raong bESMH
A i e RS P
Eneied gheal Ry 18 daiEmenUele ORYS Eniop gt Yaiyp dspted
bétwebre a fiine 88 mthichttie ﬂbcmatnteq?ameﬁi isqmatdd #nd the timepiece crystal.

r of;. .t
Wh%h %@?}Sdc%g% 'ge pargfg%pLﬂ“S?I jthfeiﬁ,c?rgzaf ?rheég{ ét aeopeiala,black
‘d'ﬂ%f pﬁ%lyhﬁgltéﬁ bRicppewéred, ipbgecosnes ttanepareahthne making the decorative

pdRLeRERled at a | ower cost. The invention therefore
provides in particular a tinepiece of the
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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

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



geonetrical features including at |east one reflective
surface. The optical device according to the present

i nvention further includes at |east one |ight source
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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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OnM ng to the aforenentioned features, the tinepiece
according to the invention has an attractive
appearance for the user because the decorative
pattern, or figurative -3- inmge, thereby obtained is
il lum nated when the |ight source is being powered,
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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.



DETAI LED DESCRI PTI ON Figures 1 and 2 show schematic
vi ews respectively in perspective and cross- section
of an optical guide 1 according to the present
invention. -4- Figure 1 shows a possible arrangenent
of optical guide 1 in a timepiéce, nanely between dia
2 and hour hand 3 and mnute hand 4. Dial 2 and hands
3 and 4 are of a conventional type, dial 2 carrying
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transverse cross-section, along a plane mtersectlng one of diodes 8.

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



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 defined to corrgspond to a very precise
figurative i mge, as explained hereinafter.
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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



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
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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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A particular embodiment example is shown in Figure 4, schematically, 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 embadiment, 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.
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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.
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opticalguide29 divam ibeotatioraigediode concerned is gradually located opposite
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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in accordance with their requirements, and particularly as a function of the free space
available underneath the bezel for arranging the diodes. It should be noted that from
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 substantiaily 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 anThe arededing.deStriptior comelspoods tacprefegusidcenb auivherste of the

ﬁh@éWn"ar@fstﬁmd iR b v@d&tﬂea@nglﬁéred"f{?ﬁ G{bh Pgnﬁ%ﬁﬁﬁy S% reléqgrds the

i |l um nat ed, orm a’l um nous
Bt(ucéurﬁ]d@agrg)qqgﬁathe,w%@} the nqtﬁr,equldd]urmtzggpf cqnt@jj agwmbers used or

thegiolsioh Yf me&lmddsumswaé aHe %vbhﬁom@tn%hnrﬁité& to%RE o@ﬂ%{?ng modes

d to i t he opti cal des w
RSPt AT Mo fe e e Pt BonsielVeyAuEiangreor imgelar as sich
g ametals can baaltenet! byisultatie progranomimigest tieenyortiiollén dielit YThose

émleﬂru‘PWedérWaHtrﬁ? eg&mﬁﬁ{r an@%aﬁn&&gﬁgl{fﬁgﬁﬁ@%ﬂ%g {hgr?peration of

I mpl ementin Ice a
the ¥f5Esh gccording @ctbepmﬁa@nwrwnnttmén their pgticvlenrequisements.. In

Rt dUIa?Ué§1§ugge@ﬁeda1éré{ﬁ§éfbr%neé’éh e bpR&I SRRRRors s gan be made in

B B! e S B s o e s i s rough whih

ngherwreﬁacnécememmmwthecmaaugmtdeon and space, it is

r ef nt.a,s I et of diodes his
et naV BBt PardffR A AR i elad v e g from the'scope of
the presemtdsventioheiughtas bt arrahgintea dial muthé watahnthet aptical guude

p%HQﬁﬁlﬁQﬁHl? dn\éﬂ&r?%ﬁ%ctl? %ﬁd ‘irw ARG e Qﬂzalr}srb%ﬁn%\'@qdﬁeo OE’\EP’% an

optica to a varian
afiFceive P@ﬂeaé%ﬂ;qe fpy @ﬁtpesmrvz@nag@metca Meng the same lines, the

optical guide could be directly formed by the watch crystal. In such case, the crystal
includes optical extractors arranged in its inner face, one or several light sources
being arranged in the bezel area so as to emit light beams in the direction of the edge
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




()

used, oriented orthogonally to a |arge face 11 of
optical guide 1, i.e. it emts light rays directed
overall vertically upwards, whereas in the enbodi nent
shown in Figure 2, diode 8 emts |ight rays directed
overal | orthogonally to large dce 12. -12- Diode 8 is
arranged here underneath optical guide 1, still in
proxinity to Iarge face 12. Entry surface 9 i's

; h r aces
PO Wi {12l ol REei® 8 oD ety se St osss ofgntdve to
| bghy @eamgeea_o{bmtg‘ the paterahfacg ahd eeihgiliableus e ttlonaptdsi guide.
bottom | arge face 11 so that the |ight rays, which are
emtted by diode 8 in the direction of the periphery
of optical guide 1, can be totally reflected onto
peri pheral 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 nounted, 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 permanently for energy saving reasons.
Thus, the display of |lum 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 tinepiece then has an original and
di screet appearance while offering excellent
legibility when the diodes are being powered to
i mpl ement 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
particular 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. Nunerous
vari ants can be inplenented w thout departing fromthe
scope of the present invention, such as not arranging
a dial in the watch, the optical guide performng
this function directly and the hand drive trains being
adapted to have an
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attractive appearance for the person wearing the
wat ch. Along the sane lines, the optical guide could

be directly formed by the watch crystal. In such case,
the crystal includes optical %tpractors arranged in
its inner face, one or several Tight sources being

arranged in the bezel area so as to enit |ight beans
in the direction of the edge of the crystal.
A@q_i/;,'?@al features could al so be provided w t hout
departing fromthe scope of the present invention,
such as for exanple covering the lateral face of the

optical 1: 1Efecﬁdh|6@eWcé thcmdrr@fd 644 (\4¢) ﬁgiate iwhibh tAbiteSis HBused an
rfaces

th
| PoiiE S etor KR o ot one igiraive e dig tesrgargg digection in
t reldtioavte theheasep theamtica dediee inclullingCloAlthMbode hahd; cit feast ane optical

IR A B R ef BBk, 4 TEh PR Bk DKL B (122 and, on
f ihguotherihapdi atdgastione digiiti sogtcedBe8im f8bn éd) whicb@nditsrlighhinside the
t%tal %ﬂ%éa ng "tllibetlyﬁflﬁiewhlt:ﬁ %quhl éﬁlttieg%g' thé Ilérzl‘éloHQﬂe%opQr%tes with

east one Optica
h%RﬁlCﬁbe&tR%tqf %lmj'é are g Enged on °I‘9)°f sa4d '%{Qelf%%tto rran the figurative
ligdageal face (12) and, on 5 the ot her hand, at |east

one, SRSl i e Bl o e Prctrs.
I ﬁrgﬁﬂetwmktdfenbtlw ekinactors IhQ) corespendinpioca Aisefigunatiie image and a
I ar g @bg@v)e% k?%éh{g?l é){ﬂﬁgto?slr orflls gﬁcﬂﬁéjtoog 38&%dq{gur¢’aqfvg image, each

gura Ive
odf salcdnactossi having predefinedi geomedrical éﬂattllreagtcludm at least one

r}‘@ﬁ&ﬂﬁl or Fgfra%@@é Sita g?g 62 ehRhhasa cpommaf %nr) Bﬁ?rﬂ% WBLK tPface the

Op Ical extractors correspon
fqogfigsending light geuran 8. Ba, §%&9h-c?trﬁ’eftqmrﬂ<9f6ﬂGW|%'ﬁle such that the

egét bﬂlﬁ:ﬂ'@ béarﬁ‘a@ 'éhﬁﬂié?ﬂﬂdma t or@@g%&o@r&qﬁﬁf&g?&a%@i dar\/réfrbé@ﬁle

S | ne
Feshashtely PR et S pPicaneitashts /s s 0aine of ot feams
rvﬂfm:mgénevates thd earmespafging fidurativenamge im thenditection of an observer, in
SEAHL sy 3803 4 St AR B R UEIRGh P B Ghiv, e
tlight saunee arpitting light inla gﬁﬂelb‘@dmhreetm suah thet itis eeflacgim on the
FOMchive EM RI(20). Fés})@&f,@g sRiEh it ﬁtaétl;e%scterdeomﬁe tréfVSltiVe surfaces

xtractors forms

ﬁithﬁ(ﬁ%ire\gggmqlwpetwem opfipal extraetaes: ap@m thatit features an operating

Wdeﬂﬁ WA tRE tWd BEwdHsVT dpligd @xiractbicard iiluffitdted s@juedtially and

gFWﬁ |n that the light source is arranged in
PESIMYteYequsY he | ateral face of the optical guide,

t he | 2ghEleatronicalegiat tattardingitg ke precedipy eldiad,ichacacterized in that

; . £t |
Ot 5 046 il B30 rerl B el RS2 n g prgeines
dis¢ctivotfenenittingight issida dhe orticalguide £ andfcopperating Wlth the

eﬁmﬁg&n@%}”@&é‘s @b) RBbirk Me &rFdsPEAARS fig@afld ihage.
at 1 %%cltjrgﬁlg d%\r)lcg ag([,oaréllng gt’o claim 1, characterized in that the light
source (8, 8a, 8b, 8c¢) is oriented in an orthogonal direction to one of the large faces
(10, 11).

4. Electronic device 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 network of optical extractors (19), and a

second light source (8) emitting light in a predefined direction such that it is reflected

t
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O node in which the two networks of optical extractors
are illumnated sequentially and not sinultaneously.
2. Electronic device according to the preceding claim
characterized in that 25 the |light source (8, 8a, 8b,
8c) is arranged facing the latdéfal face (12) in a
predefined direction for emtting light inside the
optical guide (1) and cooperatlng with the reflectlve

b PO G0 b s SRR Bt
cSlafane$ ofdhesecindrriehealkiofi optical extractdrs ¢1), amsbinrtbat th& Jight sources

8 ed in an orthogonal direction to
ﬁ’g g%po‘ﬁg')efjg 8(%'?%[:%5 30 (10, 11). 4. Electronic

devi ce 8cchleaironic deviemgcasrding o pnveletaimg 1dpa, earacterized in that

cip ﬁcﬁ@b@ fat Ié@gt a {irdt érﬁlﬁé sééoddﬂ@'hﬂ&ﬁﬁcé‘%&‘ i8B6S8b, |8cPBiranged to emit
redef i ned direction

SO Ce t Ina
Sidecthe Bptisal opie (& EhaenadiftefPnhemission direians, additional means

3(1521‘ 64,655) bty provedaritotdrivelthe optial dliad (51Y) i wtatiohrsach @t the
rst n

NG a-BhL gt f k of
S el Pigbfre By Hpp AR e S anisbofis s e
(8) em@.tikgctranghdevice accordintefa ciaith 4lor &ahacactesized irt that the

r%a;;)ecctl(.'@fcbﬁﬁsetq slauli"_f’ rstoé?'ﬁ%ekaﬁd ﬁ@'ft rtcbél elgH%ftc?‘&ﬂ?ﬁent ranges.

respective rac

refractf-vetl e@m%@%@ce agcording @eﬁ!ﬂrﬂi clansvd i Soghaspeterized in that
edchaighCscuréel@) is e%‘ﬁgblbrbf*ehﬂﬁm%h@'\thh géuera%ro%??ang(aﬁ)

are po reg se etLa l'ectronic deyice
accor dithg F'8° 59%9: %ﬁycﬂ@"fﬂ toany of tepreeeding Slains, gharacterized
tifh eHat tHe first netwbrkde Dptital legpadtons i$ arrahgedid adfirstasptiosl guide and the

sreie PP 2yt & pyr R0 ghe HndcPof Bhical plsuperposed
@intethei fostoptiealguideonal nmeans (52, 54, 55) being
provi degl téf%éifoh}éede‘vl%‘é a%%r‘dﬁ%cto%'ﬁg%??lgm1 ;J‘T rRafictéted in that

such t hat
casifisstand sgcond Pwé:af exteactr mgtwarks Ate lmegntceds@mﬁ@é large face of the

6hﬁ@| gRlleq1flevi ce according to claim4 or 5,

ar ac eri hat the espective colo

o AD; < EearanE ey PgHINOd anE L e errg mecHaims. characterized
ih thaetherdpticalrigeise intiudes @t leashiwb riktworke ofoptivatiextéictars whose
?%%ﬁ?{wsegéﬁo@nar(l%ﬁ urgg% ﬁ%‘: ihe rs'g%f?rﬁ't ﬁ&tqhs%éﬂ?te;c]ir{%%rcart]ive images
see/formed godiffenent respedtive 8lire€tionpst r oni ¢ devi ce accor di ng

to anyqof Eié&?roﬁi&%%ﬁ?é Q8cdrbif) qgthe%{:&ﬁr‘i;&léﬁ%haﬂa@te‘g?@& in that

the first network ot opti ca extrac
gaidlidiftareryfigueadive gmgpefoaﬁ@gtdlrectl% aje definedis woﬁot{orcm a
g@péd;ﬁémext ractors is arranged in a second opti cal
& et 12n, ERROTE S Breaino to st br biacaig CBim, characterized
inlthattfoems adithdpiecel(40) in _Sw.hmh thercate @410 nmwmobmbnyﬁtal (43), the
(?éﬂctraﬁéé\%e @e%&‘ﬁéd%%d%s?dé Me ls@%ﬁ&‘n 3¢ ' f%uraq'vg ‘Iemag $ are visible
through the crystal.

13. Electronic device according to the preceding claim, characterized in that
it includes a dial (2) above which the optical guide (1, 51) is arranged.

- 14. Electronic device according to the claim 12, characterized in that the

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.
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optical guide (1). 20 10. Electronic device according
to any of the preceding clains, characterized in that
the optical device includes at |east two networks of
opti cal extractors whose respective geonetrica
features are defined such thatl '®he associ at ed
figurative images are fornmed in different respective
directions. 11. Electronic device according to the

recedi aj characteri.zed in
G frordfic FPNE OZCF RhERbRg o ol bfims 4R35, praracterized in
dd"fat thedcase has athezeb(dR2), ®ack tightesogrear8) leing Etremgerckmneast partially
Emj&ﬁ ARGY g to any of the preceding clai rrs
Aracterized in that it forms a ti mepiece (40) in
whi ch fhe Elgstionia device aggasding topglain 2, y‘é‘@éﬁ‘?tqf Zgy | '" thaka watch

Oﬁfo'vél%bn@éﬁd' é?ﬁar%giﬂ d%bl'é;ﬁﬂ'el SVidk, Qﬂ@?;ﬁﬁéﬁgtﬁd@ﬁaﬁlﬁlﬁén aperture
r

es.af

b4 g The iges Gty neé?%ée&? G 20 et tre optica guide
pisdixedly ngunteal on orhalrsald pipesg.ed in that it includes a
dial (2) above which the optical guide (1, 51) is
arranged. 14. Electronic device according to the claim
12, characterized in that the optical guide (1, 51)

al so perfornms the function of a dial. 35 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- 16. El ectronic device
according to any of clainms 12 to 15, characterized in
that the case has a bezel (42), each light source (8)
bei ng arranged at |east partially wunderneath the
bezel. 17. Electronic device according to claim 12,
characterized in that a watch 5 novenent and an

anal ogue di splay are provided, the optical guide
having an aperture (7) allow ng the pipes of the

di splay hands (3, 4) to pass, and in that the optica
guide is fixedly nounted on one of said pipes. r (1



