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DI SPLAY DEVI CE FOR A PORTABLE | NSTRUMENT SUCH AS A
WATCH FIELD OF THE | NVENTI ON The present invention
concerns a di splay device for a portable instrunent,
such as a watch. The display device includes at |east
one first transparent or sem - transparent plate
arranged on a bottom el enent, a closed cavity being
formed at least 5 in part in the first plate in the
field of view of the device for displaying data

t hr oUpISPLAY DEVIQECFORFCPORTABLE INSTRUMEMT SLKGH AS A WATCH
concerns a watch that includes such a display device.
10 BACKGROUND OF THE | NVENTI ON Usual |y, a device for
di spl aying data in a PELOOFTHEMNMENEEN i s formed by

a |i q*l*f'ng e?ﬁ %ve‘ﬁﬁ%l]\ coﬂ_gé?nﬁ'asﬂlsgbéycdﬂv*cecfbm b8R&bI& instrument,

transpare ron strate having first transparent
epudh ppackatgh, Hhe display dexice ingudeszaisigastane @;gk];gansparent or semi-

:Fgﬁ;{agérﬁ Pl Rengdd bﬁé%ttogﬁetﬁéﬁt?g %Ldsé@%ﬁﬁ@fﬁirﬁg formed at least
TGP S Pt [ohe 8RRt ofeefine gRiige B asteving, dath trough the

splagd.r at es. A substance occupies the closed space

bet Weeip% gﬁereée&ﬁ jléveﬁ\gré Sa(:fsgq; @?rr;]ceelr Y %Sﬁgﬁ:ﬁ' tth%cg.gfegcﬁlch a display

or phy € su ance can

atievdeeed bet ween the activated el ectrodes by a
difference in the potential applied by control neans.
Via the action of the control neans, the di spl ay
cell, which al so HBA ROF THE) QY data, for

exarmldasaélg aZﬂavIder @l’splﬁtn@ daTQ:'m %' @ﬁfs{b@ﬁ?tr@?eﬁﬂ&fﬂormed by a
yid c € continuous ectri

olihin GrrSla] cal B e S exghe et & FmgaaL fpfpe el Raving st
dabaspandnitcect@des on wni inndreface, afrandpacdnt ibhck bebgimate Abving at least
. : |

Isﬁﬁ% rsléggr'ﬂ:g é aﬁﬁ}gﬁgﬁ{/ggc@%qqea OF ?%rt ﬁ‘[jn\é(r: ?éc?%ﬁw%‘ fl%‘-% s%lang the two
neybsiiatasntor tiefingaa aloged shage betwsenrthe rubstieigs. éﬁuhﬁ*éﬁce occupies
tn% DaLds EFaées Q@e@ﬂ tﬁ@efﬁﬁ%d M@e%@?ﬁh%ﬁ@él@ physical

IS a nm resent |1 nvention
pPWPﬁ@SaOfd‘ih§|cﬁUé’§tad'é©|C@é %ﬁlt%redﬁaﬁtwam & ﬁgfe\fq%ﬁ{ectrodes by a

Suw@r@@eanvméqibterﬂfal Appay byﬁﬁnlnﬁl m&dﬁé \VIQ tﬂb!eddtl@ﬁﬁ)f the control

th 30, af
oReaRSang Ry el uBieh S5% Sre PORESEy GLABP B el g oxample the
thmeafrﬂetﬂ’mnti oned di spl ay devi ce whi ch includes the

feat ureg de‘?éét@%g% of Os%lcﬁ'll%lﬂd de& cglp'g ﬁ‘gj f%\éa@frﬁﬂ&m electrically

enbodi en
dppeergdnso @satormaintaio o altsy meedaﬂlaamfag@taomm%‘e may constitute a

dHI%Wb%ék oMk HRriabreAhsHiteritds bBfelddViiNs ibaRely SSadclinfullflor of small
size. Moreover, the liquid crystal cell does not allow the data display to be maintained
when the battery is being changed.

SUMMARY OF THE INVENTION
It is a main object of the present invention to provide a display device for a
portable instrument, such as a watch, of a new type in order to overcome the
aforecited drawbacks of the devices of the prior art.
The present invention therefore concerns the aforementloned display device

which includes the features defined in claim 1.

Particular advantageous embodiments of the display device are defined in
dependent claims 2 to 9.

One advantage of the display device according to the invention lies in the fact
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that a closed cavity is fornmed in part in a
transparent or sem -transparent plate arranged on a
bottomelenment in order to be filled with or enptied
of a coloured fluid via coloured fluid feed neans,
for displaying data. For the négative contrast type
data display, the coloured fluid is renoved fromthe
cavity if the colour of the di splay device 5 around

f{ﬁgt %a\éllo%é(q c wb}j%q?é ly fnogérl?% Cé"tr%Hépé?Entt be 5891|| ﬁﬂﬁ.ﬁﬂarent plate

e cas t1ve cont
t Mpangesiten dubgtioraye!emﬁ@t ig losdas do @svﬂ"?si w"@ qfuqnmﬁl?dvﬁft%co*owed fluid

L8 BRuRY Rl f‘ééd' rqeansp "f&f fEAdling dﬂSVﬁéﬁhe Ga'e@ét@!é contrast type data

cavities are forme
" ablasdbe apoureAH 1saPaREGr o g Fayiy ok Siekh e cisgey device
Ca6UhY theSchmtip ihﬁﬁteﬁtd:al for the @blout bithb ebloaradefiuidrén thevopposite case of

8 ooy ednrdsfivhe S Tigiiey. e Sofetl QTS el vﬁﬁhttﬁé‘goloured fluid.
m cr opBraferablyneeverd! ciosedircavitiestarpi foemed raédea§l inopamdn the first
C@lar?%%?&tfdrlgeq-n ttr%ﬂléparéﬁp?ﬁﬂea @ecﬁ‘mﬂl Qi ity R ESnﬁééted through

connected

r é@ﬁw@bw@em&ahwe|co@prqq~fgnq;fﬁedé'gwdp@gcq§qvp@ \;Imd tank These feed
Adhwahi %Qﬁ‘fb%é 3for H?eﬁnﬂbcét%b'ﬂpmﬁi‘ Ehlérbﬁurﬁb CdoﬂMéd:té@Snailaﬁ inlet pipe

controlle el ectric si rom con tlrg mg ovalve per
¢ fractito Ginediowres fURiSrle A e GBI SUREEPIPR i e icrovaive p
t Bavity aFectlyldondéctad Wethelrespdutive oindrmel ofitbacsrresponding ety

%nf‘ r:) Br{gaqsﬁ%gg{y @'%dﬁgcgt)%ﬁ"ﬁ%e rbq fﬁg a{ﬁ grovgﬁ Q]?Eodtﬁnllgd by electric
t siignals fioen cantiol means teefill aremfifity aertaln cavitiksyeliaslassedhfluid. In the case
Fof Hp\gat?ﬁ t?led #oﬂ‘n%‘ﬁg et ock’égvtgﬁé "’IW B§§é’ of ldhCelectronic watch

I'r St ateis rormed of a trans ent |'ass

prr@yennemt toronpipkthe displayoftatimg or ﬁlﬁ@r :lfbe'rd&{ & g 3@% thp cavities are
pE&?fbbFed%%ﬁgﬁts 4h wm@axbfbej.aﬁw é.egrﬁeme ed. The 20

cl'osed cavi Ll es are forme E {1 lastic to
pl at e. A@EQTE?%OUFWaH?pHFEHI?teo'Ff ’é‘ﬁ"?d P 3&393?@??{1 QIF'B%QEP P
Sbléhe fifodD1oSan FHSWIdiaAY ldsetdroplastiontate, whithlmay be partly tinted. The

TS Badfies Bus IPmelTh HaCin Bl b AbELIB Seplh Hefisparent or
op@nstrartsptal'mt ditaries s stichr ae gravjoushar syathetic stonesn cam ge integrated in
?%elﬂgf%rlgl n%femé’ w{fﬁh&éfa?éj p%’téJ 'Tﬂe‘};]é‘ stﬁh@s afePdisd hﬁﬁngéd?ﬁ digits directly

romt evice Wt
r eppasiteitoe digits Ifprgnad %tmmaym@ﬁ InHbe apsence ¢fRNygroloured fluid in the

rséa\ht?e{st 'tﬁé‘ éPcSnés' &H@blﬁé‘ tRé da‘i‘a tfﬁbgwcfﬁtf)éageﬁlcé QNlthTSDVéfrdcﬂen of light
"o hesssphes a0l aion B I, AL i S1or e B pRLe the aualty

obfmbttﬁgp@,r eci ous stones. These stones may al so be

synthetic stanes, h y c
Zir comtrh RESHSYY lfé?ﬂq% may et@é"?@t? &4 §z%p23hir§£':t} éméx%lc%s moonstones,
ediaatonds, @Ootherf grecious smnesa These bt@nES maychalsapbe Bynthetic stones, such

S H? Qﬁ’érgocb{%tﬂ d\‘leéubtlé) z@%:\‘@a qggrr{slsgﬁ%}ﬁlyc%\féﬁlsso‘i@ rfUGbhdshst equal or

action or
r diffecarttisize aain henfittad tgthe smhmﬁ@g gyve gifferent colours through the

bastdl drahd b8dcelgnd 59aﬁ@n:abe.ffpdcqxuh deebflbetion ofahé iigre. some
transpar ent or sem - tra@gﬁ? stones .visib

|
Lt ans pACUARIFORSBore toROIAES tevira: calt donBiovidpe) [ fohing some
witrahsgpbstusreskrittringdparent bienés eisibleofia\thewranspariacy of some cavities

dl 7 lrﬂ?% ggF f/ 'i?gg"}’iﬂ"l?‘iﬁ?%gé|ﬂﬁ% iRltnd Hgldsbtf%[é%f‘oﬁﬂg d%;plzry evice. The cut

max| mum anount

35 pasthe sktvaes can be optimised in order to aliow a maximum amount of?:ght pass. The

cut may be of the brilliant or baguette type or another type with several facets.
If a support of transparent or semi-transparent stones is fixed to the
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cut may be of the brilliant or baguette type or

anot her type with several facets. If a support of
transparent or seni-transparent stones is fixed to the
3- internediate plate for a d[éplay preferably having
a positive contrast, certain sé&lected cavities are
filled with a coloured fluid, for exanple, black. The
parts around t he displayed data nay appear in a light

CRk %?H{esd fté)Pﬁ?é(gg{g &sﬁﬂgy r oug Ha‘(/ﬁ:g & Posifivel bntrast) icbAsih selected

read support stones i n

dag’tﬂtie@hareof llegs withy aicopumgcﬂwdgfqr, HGMRiR,; iack. THee parts around the
PaRp”_PEd 'da’éaemdy%bﬂe%?n&faormadow CRICSaRpla whitb ot $ivet so as to

t d |
Ol i ot B8 BB e B o v o
dpadwightingdedieendent  clains 11 to 13. 10 BRI EF
DESCRI ET1 ON_OF . THE d \
and fe P%r%’ S?ﬂ‘t pﬁeenq}i?ﬁ e O%e\slllsg %%%ﬁ}shg W Baﬁg? c]ompnses a
apisplay device as Imemtibyed i ddis 0ol | owi ng descri pt| on of
non-1i ﬁhh'cp@r ?E@é}gédﬁa%senﬁ)dodﬁrﬁ ts IR IR WaRA Abidefined in dependent

reference W ngs, In Ich: 15 - Figures |la
t elaims $hiwschemati cal Iy various display steps of the
di splay device according to the invention using a

col oured fl uid, ﬁbﬁﬁ [I' t G
transparent or reci ous

st onesThe objegts! eavawtagui ahdsfeatures dii thewdispidy device and the watch will

g oo e (Blhg HsSeion sl o AR BfERUpREnts of the
ainwebitdn with tefaen@i)tcadhgldtawmgs, irewbickpl ay; - Figures 4
and 5 SB%Wr%,DQéatBEW %dy? rsi:.!fjj §€€a§ly QArighyd d%pia@psﬁéb@%f qhe display

a second I nent devi ce accord "9
t Hevies@eerrdiog tPride uafﬁﬁ@o'hﬁsmatae@%ﬂﬁatﬂél ﬁPﬁP@e{Jr it 2 plate or a

t Eréﬁ%?rﬂr& s@h-ﬁﬁﬁ%pa?érﬂ%ﬁﬂ%rﬁﬁﬂh p#d@lb@&tstomkh preci ous
OSSPkt T2 S AMCE Pl FRER PR BB viow of a ot
Céﬁﬁ)&dmt Ioﬁm displap deol&e\aoewwfg o thei indentientfittidntena vetch with a
[ V|ce according to the invention fitted

is
W‘d{gﬁaﬁ %gﬁ BB%rent or seni-transparent support with
pr eci ouﬁgyre:snésmﬁl& shaw acliamelsal erossrseistion andjiattap viewref a second

d hﬁﬂaéﬁen% Qs quléﬁge@gegg&d) di bg}% He }Hgnﬁdﬂv el Hﬁ%‘ alnnlntermedlate

oW ng scription nce |s eong ?
dplﬂﬂ 25 S EATSREIaN: QT cRPRIGrANSPAETI AUPROSH Ws&m@sa tones fitted to 2

WinlaSdhWakiHe4 haﬁ&tu@ae%p‘a?bb@d i nstrunment. t he

conventl onal arts t he, di spl a deV| form
part of {Ql,léesgg HWV\? @@'@etﬁq& ?ﬁ?sﬁfcﬁ'f%ﬁ |a\|rA1g oD YVigw of a third

embodiment of a dlsplay device according to the invention fitted W|th a transparent or
semi-transparent support with precious stones fitted to a watch with a digital time

display.

DETAILED DESCRIPTION OF THE INVENTION

In the following description, reference is made only to a display device fitied to
a watch, for example a wristwatch, as a portable instrument. All the conventional parts
of the display device, which form part of the general knowledge of those skilled in the
art, will only be briefly explained here in the following description. However, it is clear
that this type of display device could be fitted to other portable instruments, such as a
portable telephones, electronic organisers or other instruments.

Figures 1a to 1f illustrate several schematic views of various display steps of a
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art, wll only be briefly explained here in the
follow ng description. However, it is clear 35 that
this type of display device could be fitted to other

portabl e instrunments, such as portabl e tel ephones,
el ectroni c organi sers or ot her i nst runents. Fi gures la
to 1f illustrate several schematic views of various

di splay steps of a -4- part of a display device 2
\";\‘E&? Efjé B%p[?? o‘ebﬁ? I NRBId o‘{ﬁt% I?\geﬁtldhq}s‘mg §golﬁb|‘ébqlu?d424’ which is

exa di spl aylng dat ?
eRlappfer example, nioB iRiaYig, dathe (T oPETRR e T Qi"l jon. The coloured
Swg%tt @éieétléd ;&f bRér @ﬁéérﬁlcenﬁrastWthwspiaylroftdm ﬁbmwbay the shade
of data relatiy e shade ral col pu
re0STeRa il os Sietiay (eViEe dn eGieR BEUBNIE Rbfhpitan piate of the
t dipplpy abeicefColbered fididsiebdyneadmsiis provideti dor emhveying thd esaured fluid
nB ns for conveying the coloured fluid
oaga%acf%ﬁ%\f g% ay position. Cenerally, display
deV| ceGenerally,odisplay devige 2 isaformeth of rdt deagt ane miFremuep 23 that is
Qfégle& Jﬁ’éﬁ ﬁﬁb bEEL tRhIPS4 cto%lﬁed fing 24 4 Qértaln number of
co Bure

a certai n nunbe f val ves

nvayesy mowetso%ée@w&dotwm 3:P¥09 RMVERTBHlet pipe 25,
Oﬂl:!jd %b\tfé%}apéa\gﬁes éltf)cé!&d2§ Wafﬁfealatt léé’dl: bargg ivra fiest |ssl|d29ransparent or
A east par na.first so rans ren

TBeial franeraeoneish A RitobShe d. the IR ol part of the
ncsloured! Ao ffeedn meahs.ofThehelosed| oavitas fdrai éaﬂeecbnnected by a

cl [ n :

CEf T esnfe sanid 0P & kepsRaR, GRER 8P DiSblap Yiefice 2 may aiso
2include sl injerthediatee pateray aaranspaient lon gemitransnaseiteipaed in which
\A}Tréﬁﬁ)a%ﬂtaort g&ﬂ%%&?ﬁ%n?&toﬁ@@aré pRfeaaRéde %HSerﬁay' Be precious

transparent or sem -transparent stones are
phiaaes) 30:TsIcheass eu fiameRds. BE Smta%i!%?}e"e%ﬁa%és gepnogystalline cubic

asirdota. di anonds, or synthetic stones, such as

nonocr alljn bi ¢ conja. Ln e si I|f|ed
confi gﬁf} iﬂq 3\@@{}5@1\,{:0[\[{9 éﬁﬂ ébo‘I"%\ in C[—tlgl.fres St Btrupture 3 with
Whieltioup rstaties LBY) is ar.rasgedﬂﬂst telew eactyeality lzstablneﬂommm; holoured fluid

2, e R AT B i e o o5

28nd datwerresmehestooe| tp bynmaqt,. M@ ItolEn JHeAehs Tgievalye to the
t ! Id b
Cgér}?%?%o n'm; Ladity 9§ i Egou?ld a%%clﬂe HE?tSH CaE c}h% 6r%év5%l stones could be

cavi t al so be note

oRiBCe N Eadl AV Taes thasery aRartiqyas SURPPR, N grder é%@?PtCyvefed with

I He@lodrEdui@ WhanRiRé b@reéap@hduﬁg I@Qﬂfytls firedwittesaid Guide
covere

corres &kﬁ{aﬁ)lﬂap %g\ﬂng)}'nlp@v?lvgq éﬂ afe ?c}p?ré)g?% 8¥ CoRtEp! mgans that are not
Mslegvep umfe?ablgn élentrmr sigedly ese Jrovdded byrthe atdndl eans in order to

C?gﬁ\{a&l nﬂ@rﬁg a1 @ %xgr%?) le ép gﬁ’&n %&3 Efé&lﬁﬁg’ll %ﬁg and control each

I c Si s dre prov
omﬂ@pvalm ZAd?ﬂefmaidyma\‘;hdplgmyalgg remains @j@gﬁgur@tl@f reﬁh@ate i.e. when

I@bél@@ aﬂg %ieﬁmb%‘i"gna?s”ﬁorﬁ‘?ﬁ@ ESMtrof Afeins, Th %Fd@(@é ¥§/e2€nergy
&

referab m cfoval ve remains closed in t

st at e, in urehkes dispiay devies 2 ,l,sg uh@), rest éE{Sftlpe ig; ﬂﬁlgfnsnone of the
f hﬁéfbmvbscaﬁu tr@ migREiLENp i béIRg eEtivated By eleztizr 9ynal@Cdloured fluid

e?] lEﬁ?'lgalg# Y @)égeef‘:\a“ C§4 %lrlmsé ea%h%a\rn?ysig Rhot hl'le%nm H'the coloured
qund precious stones 30 of structure 3 are therefore visible in the field of view of the
display device so as to reflect or refract the daylight through said stones. In this state,
if the colour of the display device around cavities 29 is substantially the same as the
colour seen through the set of cavities that are not filled with the coloured fluid, no
data is shown to the display device user's eyes.
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m croval ves and the m cropunp is being activated by

el ectric signals. Coloured fluid 24" thus remains in
storage tank 24. Since each cavity 29 is not filled
with the coloured fluid, precious stones 30 of
structure 3 are therefore visi gle in the field of view
of the display device so as to reflect or refract the
dayl i ght through said stones. In this state, 35 if the

col our ;.0 i
Sobat ol 'gH%% fﬂnél‘?& T, ARV 28 W otk fos rou'cﬁloured fluid 24
oMot Vieeilet i 36 hiough fUEL BIPR 23, A ENQM Sdr@ don-limiting

f bytirfple) nme et mréeswmlsngw&sozﬁ beerdirshl thy 1stedicCeoritRéd So be open,
res and

~eheieas etaetfsuwéﬁv'egpvewﬁ GBI Piart AORR Tt a4’ g5 thus pushed
Vtm’ougﬁ €ichpdhaendRg diﬂrmugﬁhg)umelo@bn mhipevalbes 2%, Thofirst tgee cavities

SoP At i, S 0T B e 0 B, BB Rl 5 actvation o
winer micsopLmap. flouthe state showal in Figwedion she Ipms stones p@ delow the
fl:éUltﬂes%ed' v?;hﬂ BoiSured SRS 22 %J&fﬁdﬂgi;g@%i%.bféﬁ ﬁm%' f'e%é of view of the

connec pen m croval ves . rst hr ee
caisplay e%ewcer Qeéameanzbe % digplayedh|in ;Ihmqswevﬁqnﬁraﬁhéfsp'ay device

Cﬁéééldll:.é‘ihé |c§|bdrea4f’luu¥ htaé‘fﬁﬂ'éd b&%ub!:aﬂﬁéé Rk iaomegative cbtrast device,
ate.sho

t he
tnecta B isninkes BYahe ervies rapty R ePIpRBE ThiE | en i t
CO| our Odcé | the ds@ldttedr @avities| BB oeavev beer| filled nwitinethéi edtdured fluid,

df"é%{’é%%fzzﬂg}% fgdcgi\%# \%e %ljg i A:)fotnglelg %{'} a@?e(?s@r the gontrol means.

bEbiauveanshthat alldbe emlcrdvaivas lases closed evhiledteeping the coloured fiuid in
Cgfb té&%gwg&r 2&?;‘&1&%9&}65% Yoeths%ta{ tﬂéf é&%'ﬁé resédi&d dgt ais

dISp a e cavitltles enp colo re
Ohen. ¢ Weadhednoamatan shean DhdRell deien 4 19 Feanas; ficropump 23

t Bh ge: wg&@df by 'rtﬁ%agoﬁﬁ'cg[rggm |rtza1§aggp¢an@raxw:u@s. &7to suck the
|V

THIGUTRLAHE! #4130 o ForiaL o ias AeHn ST dp S\p SR Pl 4 A shown by

keapioh gohtimiting exangsle i Figlre ne, ddly died setond arad thindersicBvalves 27

2L OB, bl Bol R W8 e SRy, Hiepiour i

n24' rafghense@nd adh third cavities ds edckey byhmlqmpummmwﬁbm aniy the first

‘ Pﬁfgﬂgﬁﬁin%aoq% PSF\FI#IBI@ in iheeflelé Or vidlg gf fhged:s;ﬁév S

: ut_of certain cavities In order to st
it in Finaly pFigus 1 Hence qgipurqqaglmngnI@qﬁ_ hear $ycked from the selected

egaifiseorl déilE'29U Friferbum® 28 Yarkdell sfafiRrshaRed Zi?fhré tho Ionger activated.
cr oval ve ?215) gﬁe activat ed #@t hﬁ ﬂ{]tr EF%  like a liquid
hys: @srfor 'QUB‘-‘e 1o RUETQURIMES §7€ ¢ I HMSFlear gt unh 9
Zérysl@f display si2eieedit s dott mecessanytd targinuallyssuppbdelbgtric power to the
n‘élgé[g? u({??@%:% él'-lr %ﬁcﬁr tgngfr%gélﬁ d%lér\%rlﬁré%] g E\C'C%Lﬁgeéﬁﬁﬂ@ §ﬂce display
deeviese? igfited toya part#llginsiruent, suck as @ wiigtwatchipngwgrediby a battery
hgﬁa%ﬁmlétaﬁgfe&némgé t{gavs;fd fcdiedn %ﬁbﬁgﬁu Bk dbRkhad relative to

5 mcropun'p mcrov ves 27 are no
Acdeviepsad the priorpRtus, as for Figure 1d, the

m cr OVQhE%ulﬁlr &?j\ﬁéa@%e.iisl dd b firs rhidkspusipeRir coRvdyingthekéeoiéured fluid
G sl @ 3o VRS i o) SocBRh ARGTTSS Yo Suoking e
deslowred Zluidfromaertainccauities didd with eaidi flué] Misna. could also be provided
C%rﬂ%ﬁ&HiﬂBtalir%o e§it i Sng" ggél'?gavity. when said cavity is filled with or emptied of
the coloured fluid. Moreover, instead of the microvalves, each channel 28 could be
connected to a specific micropump whose inlet pipe is directly and commonly

connected to tank 24 of coloured fluid 24",
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device 2 is fitted to a portable instrunment, such as a
wri stwat ch powered by a battery or accumulator of
small size, a saving in electrical energy will be
observed relative to 30 the display devices of the
prior art. One coul d envi sage §S|ng a first mcropunp
for conveying the coloured fluid fromthe tank to the
sel ected cavities and a second m cropunp for sucking

h I iy d_f
;ale d ]9 rﬂ%[‘éap%gy pe g%'ﬁlp gn'garﬁggé g'legcéb?dén%bgﬁthi ér# legﬁv%ﬁthpnnmple to
athat tof tegi micsppusn alisclnsed 180kt Batemhéw sGeTBd5%~‘avwhlyh | %xpialns the
f bbér‘éﬁlorYbe ﬁ‘usol?ps '6Ph'h€rg p 3(§eﬁéi§uy0 ) Wp@%f%l@fdﬁump is formed of a

Mbr eover, e nlcro ves, eacC
CBUPBINGeEhaiBRte e drleb chanpgl a9 @%Oeﬂ%tpeﬁﬁn%io?@e et channe
| BbrAmupicAtesi WitHihegtinhpind biaarflser i b YfirstGuoti@t Valde, twhedreaskthe outlet

ngla%fq oé@%ﬁgzg l g\lav&p ?Iﬁ'g gnga'@.A?}g"i%? pvgﬁngn%q%sﬁ(g uoltugetb\?alve. All of
t these oéletrieatsriare opnnvpntitinally aeade iby @ithitg entsilison wafer, which is

5§§nse§tléﬁtﬂr s@l:l rﬁ%t\ﬁ&?’htw%pq%s% eﬁlgl?s Ofhd fAlet ah¥ Fb%tl?tf channels of the

m cropunmp IS
omlqompnnprmgwaéﬁéw@élh ahleastncpr@t of the glass piates. Because gk the etching

Ceﬁmeeé.ncom@aférn beguﬁﬁ@mpqinn %ﬁ%éwwa@r ¢@mw A h1én‘itﬁ‘ane capable of
A RERC el AT AR SAST ORI T CA A G N

ViTa #tigate ane raigidpainpy al piezoefddtriisc lid eeferabiynesdds pasitioned on a
" GeVETRRE B Py° B Bt RER e i PutBng e Ber
The i nDéheratypes wf Insitropbmpnedrs bef usedeto fuilfd rtbp usgmenfenction for the

n?gﬁfﬁg t?:fegft'.ﬁhac% f)df@aﬁt tth%r\ﬁvé?{tloﬁ h &Jd ?fb gb %Beﬁ %%9@!"5& refer to

etc 1 con ma I cl ent
t Ather pkpes of trmerommr aprdescaberbibr tahee websies ahd tudelftnl-

NB¥teRgprdSerfalighifhicRibubiosddfli f ber eReR, tb-4PsreTBHI/En/Micro/Company-
partrcular I N unpl ng chanber. 0 activate the
M@M—éﬁ-&%ﬂ&&rl c disc is preferably used,
DOSI t i PhedeDX Micreiaives rzahﬁensw;}d;%av@@mmélsb ive @hmsed by etching
ateso osite t chanber

P Sl R s e B AIESs P T BRmioacsh i o by principle o
t thet déscrittied (i & Rentcpplicatmndio 810 60% Eavheniciayalvelotlosing valve
okdgﬁar{g%ddt% agse r%epés%gggi?yccﬁ%cL%r%%tt& tHd §BEs DERE Detween one

m cr SCT |
m}ata}h@na@]@)& pnsh putiet channel 28 of the mlcrovalve in the rest position. One

pSfe%é’lé&l‘lésfﬁlﬁFcﬁfalv@nI%?ﬁ gérgménﬁﬁcwfeltﬁér on the silicon wafer or on a

Adelomapia, Bedan b ane,. SiEs . PG OBesigy the SioRg alveyWhen the
ObietbslpdtAy |a§r@vnf:me2:oera@pcmdsr@ ravahiedy adtivateccby bleogic signals, the

2GS 5B R S e 895 pB' 5e bl mirovaes in e
deame isbtof wafeltsRo Farmeasingjepdanganeoth No. 0 310 605. Each
m cr Ovﬁlg%l?esgé Qﬁél 5%h¥\§| Vﬁrtst érﬁbﬁﬁm@ﬁ‘ﬁg&% 5:& §¥ Séﬁcé f%ccordlng to the

passa
ormfenﬁlqn lata ‘Gﬁ'@h n1e| A énmplaweofdne disp wrﬁi@r\fmdeﬁeew '“?Fh Bart of a watch

MHY. OfHY WatchM™ éé}ﬁlehﬂiﬁfallff’ﬁ\%lddlegré cdgB8el1 ﬂb@ia@@b\ﬁ’cﬁta" bé‘ck cover 12 in
w&?‘@?‘val ve |l ayer can be ced eit ner on il
there, @re "arranged an ee ronic watc movement 1 W|th an associated
electronic time-keeper circuit and a battery 18 that abuts on back cover 12 via a
contact spring 10. Case 11 is also closed in a conventional manner by a crystal 17
covering the entire dial, and a crown button or pushbutton 19 of the case for setting
the time of the watch or the date.

In this embodiment, the time or date display is shown in digital form. Each
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25 deformabl e portion of the glass plate opposite the
cl osing val ve. When the piezoelectric |layer of the
corresponding microval ve is activated by electric
signals, the mcrovalve is opegned. The m cropunp(s)
can al so be made with microvalves in the sane set of
wafers to forma single conponent. Figures 2 and 3
show a first enbodi nent of a display device 2

aFé\FﬂgdignQapLefBlet Bieb?ﬁ€ fi OlléB’ Gith tRE Fblﬂuféd"‘fﬂ.h& iFep"rese%@i ?He of the seven

I ce defines a g
\Amgfnentauqﬂ theﬂws digliscrepresepting the @Hmtneys o dh\%d@@e &r date to be

Caigflajdd Bh Abpithedice!n. %é&ﬁfdéwﬁp.'!@ Is rhddé th a \6Bh¥ehtibR4 MRanner by a

are arranged an el ectroni c, watch pove
adEYA el oreverachining gsrigin R@’éﬁnef aEu'P'&UP?dHQWdP'ﬁte 8‘ for example
baiatie oy glk8s bh ﬁlhsﬁcb um;ma stisepquenyesnckidet ibatveencobdttort element in

o186 5 2 SR Pt § 2R43 o8 pIRIE i, bIEBR A b URLs. forming the
awadtch dnalo@hcmuse dop platgd shd thet einhdmlntefrnphste:alaE 6 opuld be formed
SSit 'é' Qlﬂglet Ba eL Ir{“%vrf?cf.h éﬁﬁlgﬁ?t&‘hcév t|e%h§9 dé'?'é eetcl'léH toﬁ“ machined in a

dc@wpatlorfaé)rrnam@adwor o fiéng e Q!?te;écpém é)oaprrbelwnt to close the
fEdvitRd Wi th the coloured fluid represents one of the

seven segnents of the four digjts representjng t
anber E3GT Cay s 1S G ZPanecteth by 4 aBPSRpBHIngpooored fluid feed
dtlﬁﬁné%/zai me:deen Bottcﬁﬁtgtema;gtg Ea%%nmérmgﬂ@ i ?naecte&;{} to an outlet of a
conventiona er e r

Shec Groyalve %9 thfc%wt % roﬁ%':g I % rlg si %qjg@? dngy control
gmead@ tl:;’t]!J aygé aob sbowm| taﬂtq:ankedvrwm tbllm lzasbsclfdbe rllmeyir(l'ﬁper circuit of
eﬂﬁicﬂ%ﬁ&eﬂ%ﬂ‘l\gg 3;09%5@6“@'1 F@%?S (‘:dﬁn?&g%af:ﬁrlﬁ]étq;f tﬁ? microvalves

a

ottomp ate ato er ab
ginzasger tpcheaﬁqmge@tné to wapelﬂetdqf amlcromﬁme G yéosq iviet i eanmegted by an

gp@; tpi}il%n% @@%dcdwursd B tﬁﬁl@ 28! ﬁ'ﬁé?o;ﬁ.urﬁ;? 2lds esof intfefled by electric

CHERS BBvViRE HPhanel ROTST TaRGE ASRaS Wiy Is; GRoe oIl of the
f tcorhipghenite dpdaribed tabovéla.vilﬂoh taggniliebeated tsyirbolidalig én tFigure 2, can be
BrrE LSy Semslriirototyabrlilia BedpiRRokeR 1B e 2+

bot t onTke thisknes$of tHadttemhatiate plte niay heosomprised beovean 100 or 300
Oltinl €dr e? mﬁga éfptﬁg lokder d180 %\‘r?'ﬁrﬁct?&ef n\@g'tﬁé‘ hé%ht of each cavity. The

confrol ectri c sSi S DTOVI ntro

-l of eah Tane chanes B frey B oraiTised SaMAENL § A5G agie for example
2%fnﬂn%ﬁcﬁbmf tb ge,Hﬁres oc%g g%ﬁ%°£?sﬁcz1ach | et o?@mmldlﬁ} pe{%s Bottom
S ETeDLS sy Be Rads whR adyoR®ss SRTeHbe e eah O AML1-5gpm.

mcr Ogﬂﬂ‘shéﬁn IN\f@GﬁESl mb?d 3| miterneded plRitd§ apsund thg eavities has the

| [ | tan . .

Pite 80P 55 EXArie Bk, #4 the' @dired pu B BRI edrirast aisplay,
coheneas thedors glase acqpladlip plate 4 isventrelydransparest. $héhat the display

me?éggﬁdi’ ?r?frﬁé':gﬁs@ cﬁﬁ%é()?arg}’mt)oﬁtﬁggér? egEIH ﬁ\?l{yaigeﬁlust be filled with

n%mu"@‘ﬂ i Bisk tlrmr iHetdisptay e cgstdate infernalionea gargirynumber of
t ééd&|e%4are Br?atfehldflfn@&&oeﬂ‘edtfmm I1RGS ARMinet, deh aegmdRY of the digits
se

be t% nPgrulre %etgye ;?Iayed gppearsa 9nothe field of view of the display device in
another colour, for example of the same white or silver colour as bottom plate 5.

Of course, one could envisage using a positive contrast data display, which is
not shown in Figure 3, in display device 2. In such case, intermediate plate 6, and top
plate 4 are preferably transparent, whereas the top surface of bottom element 5 has a
white or silver colour in the field of view of display device 2. Each cavity is emptied of
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m for exanple of the order of 150 m which defines
the hei ght of each cavity. The wdth of each feed
channel 28 may be conprised between 10 and 50 m for
exanple of the order of 30 mgo as to allow a

non-vi scous col oured fluid to'éass. Bottom 25 el enent
5 may be made with a thickness conprised between 0.5
and 1.5 mm As shown in Figures 2 and 3, internediate

Pl E?IQUIQPOME@ in *!ﬁe ‘Fé‘é‘c'é féswhg'f' thd @i dsp?&}”ﬁe\ﬁ&l Qé“hot H%blaymg any

exa our e a negative
 BFamalien. dlunscpﬂias/to dlwiey infarmatient @ﬁftag! gavtiesy 29, Faa fowever be filled

plmﬂﬁ Said doﬁ:u?éti fILil@ by obﬁt%llﬁfgﬂthé rﬁﬁlcroﬁﬂmb%ﬂ respactlis Midyvalves using
evi ce doe FE@ E@s fnse di s$ ay any information,
eﬁ'@ﬁtr'ﬁ‘éﬂntaf? RIgVideR by NPEEeS h 30 the col oured
fluid. Fignresrﬁamd Etshdwsqmmnd iembodimethd bEa idisplayrdelvicer? according to
C Vit
cBiegBiuBRTRES Pyl 1’ ASRreRictsEr B irEehdlent @ piatg 4. or example
dn‘gnde of gidiss, lof dispiayr daviceo2 sefines pl tap amrtapfpeamajchl dial.hlé should be
ﬁ%g rtI‘PJt Yith¥edth % #jb tEW 1d@H|\l;\,ﬁﬁ1ddaes%%HWewce2according to

or exa te or silver col our
atheppyansionp ascabsd Pefeasr be@r the Rame RIereBRR, SI9RE @S 5p3R,shown in

aFp0fdst QV@QCGanﬂ?tﬁe @ak@ dﬂléilﬂbmcatldmltﬁé descrigtionnet each of these
shown in Fi f.SH: devi c 5 I n such case,
i ﬁ?'@??ﬂﬁﬂtsﬁ"@ ?3?@9 t%dn& @érequ LS4 are preferably
t ranspdhe Watchwh ¢hig aecarhisemb@dlmenf ia capaiile lod ptaviding a iema indication
Si_l R t f

?Q@ g%ec@ﬂgﬁpg 13 a Iélzlgﬁ r@:u %/ alﬂg a@%c{drﬂ&%c’w g‘h%\‘-ﬁ hands are
coitivenr yoa drive deviee (rhvé Sh@sm) Jhathandh erwve labowe gslialjormed in part by
dfb? ppﬁﬁe'ﬁofrb%p n%t FRARY2, NehicH %nlééqﬁafr@gﬁfggﬁ 20 tﬂatoér@‘iﬁsﬂlé’ in Figure

i nfor 1 on, certain cavit can however

be In; crrfi@rdto da this, dhe arbesr slithedrandsipasssy BEORGN ARR5TWNS,Q made at

nlh@f BN oR I pIRS BEitd \Le s 45 B BkV@ivensby'dhe &Iriv6tddvice of watch
naI s%tp ovi ded by the control neans. 5 Figures 4 and

cond enbodi nent of a display device 2
ac c or diThe iritermediede iplate 16 poafefablyt reddd of framsgacdntlor sésni-transparent

PHEME P Lo delROSRALGS 48l @S fent 9ol L Bron stonss 30

ohela nmecmamnal of the mate uTicBSBestoﬂﬂSt wmra:e paﬁeferatbheprecwus stones,
Eﬁ'ﬁ;‘eﬁ segmeMiicf "thé aﬁ ﬂg&gew%@mee' 29 $Re dimension
accor ri

e |n ention, her eaf ter bear

ﬂ%‘@aﬁ?@ﬂ%ﬂ%ﬁ%é@ BegiRYs é?nﬁﬁd% éelgﬂsimup'h thay atil QA o8e precious
2staRg, a'iwd pﬁ'@ferélfl? aﬁléhg tﬂrf) pﬁééﬁﬂs} dtbifet!, Ia@seérhﬁer transparent segment,

d t
68 e CroesRiding s s SmetRI A Roeeri S dndfin gase. it i
epds:mblemm bbserve ZpabB eor ohorpr precidis gtones iimtheéimelntiretlyi tbrough certain

5 b Pert SAARG L o L AL Gt 281861 AgACHT

I've de
(not sﬁm\nsyltablmethhmisea@b\mequ/etoaemaaﬂ beé chosan fonbe less than 1

A, ¥ e&ém&;%oopltr?é %rcﬂarQ'ff @'B%’ﬁh{"m G"?\HalFéi 2s éMPurRﬁ'ion of the width

carr'i es hat are visib e|n Fi gur
| selested forapedhait #rgénertt hg"%ﬂ?&@ SepArating eaghpreciols §@§e is less than

tmeowmth N tﬂ@%ltdrwse partﬁaldﬂy abss tHa@ oenﬁhrre faf estampleay. 15 mm, Of
deV| ce qp&s}%@?nvi@ge prow ng wﬁcgrmede ate plla\{e 6 W H‘I prem%Ls stones larger
than 1 mm, for example of the order of 1.5 mm or larger.

Several sorts of stones of different colour could be integrated in intermediate
plate 6. Precious stones 30 may be rubies, sapphires, emeralds, moonstones,
diamonds or other precious stones. Each stone can be cut into two substantially
truncated parts from the widest intermediate zone, or have several cut facets. The
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The internmediate plate 6, preferably made of
transparent or sem -transparent 20 plastic, of

di spl ay device 2 includes several transparent or

sem -transparent stones 30 held in the material of
the plate. These stones, whi ch%4r e preferably precious
stones, are arranged under each segnent of the digits
formed by cavities 29. The di mension of the segnents

awnetnlg%nmf e &Hﬁeééﬁ&ﬁ}g i tl"?eflhfb?hﬁgla ﬁPtetlﬂQﬁ} b& Uiffeféti ! Stones of

preci ous
pd@‘eraumwumwham ¢ag é)@nsqmted lf%fn%q%"r digit %@gtpem be atisplayed by

Fpla 0|CE he 'I‘Hér ERTIINE s Bbhtbe éée&%”fﬂoﬁﬁ aﬁlfoné R¢pes such as

In this case,

obaluwe begtéﬁﬂesobpthﬁbf‘@l"bF%‘@F%IB’F’%? %@E&rfﬁot #¥s Fhe visible stones a
enimifdisbiiEnesgh certain transparent segnents as

h di 22h30 . . .
su t anClipS e i act il Pedid ok Bk HIE 1 ifhegtiste plastic
bplateetsbé fiash With thg topdacebairgack podcigusestonel 30. Aftrapsgarent glass or
( gragﬂc ] ﬁita e 43 #3s ?lxé&“&ﬂﬂleﬁgtcﬂgd ol Prathiti=l mt%?mé&!a%cﬁlﬁé in order to

ace separa I Ng eac
pcieae o@@hstcé‘ﬂb’ i aghe sglouresh ﬂﬂlﬁ’ef%ddtcha@?e't it HAade through the

PRidrhiddiRE blatd RStdEMBboRnect Bach kavityS2ehrd ?bsgeétﬁrefmfcrci%lve 27.In
course, one coul d envi sage prOV|d|n inter

oihe ase aljanegafies oSt ABRIEE 25 Shgwn ™ FRYFP 3. MﬂmP@P*e plate & can
eyaiifled with theeamedrioue folexanifie blackcdsghe colbarsel flid around cavities
sgéts of stones of different colour could be

egrated in internmediate 35 plate 6. Precious .
st ones CP@ comid brvisagei are orssevenal rstanesdmingbnianged inside each cavity

n?@”?attl%}etﬁ n ﬁb@’;?éb?ﬁn 1{% rﬂéllé 5I & i fwférrﬂ}‘-!ﬁlafet ?IQFeSB fFP&lkkh case, the

he’ can e cu s an uncat
p &elpgred fiyid @qversmmsxremﬂwestﬁw if éheecazfdm;s fillgd Vﬂtﬁ\ﬁ@ld fluid.

severa gﬁﬁ%tcf ﬁg&bﬁs stE'ﬂSs 30 an%hFE@ﬁh@ér tRé ch\hﬁesﬂ*e%ﬂﬁé to the field of

arrange i nternmedi ate

SVISHGST 816 JiSpey cedive. @Bl Bl aye ot i Gptaved data is
f @btaﬁ%@fbydt#abtlcﬂf o.dmﬂacttcm sredaiigh[tpegh Isxtid wisibipl stgnes. In order to

aﬁ{-}ﬁ'&lst 65 égpgqjigﬁ r}j{%x ogr\'lq fhiet the sagegélaget W%Fegsﬁ&uﬁgt td &ferent to that

nof tthe fprecidwed stoppes Cnmuoraifectst oarg ialso appeari by Igllf@actlon of daylight
SEI’R‘ES@ the ésnbl‘é{%ﬂﬁﬂﬁs Qfdn%.-g ; @I&Eﬁ c?%‘ﬁhwvgsth@%fﬁﬁﬁéﬁoﬂ%lsplay while

eac are et che I nterned ate
pbmdtfw thplveateh with B apsthetic offedh t he top facet of each

preci Oﬁ*fguﬁt,@@%n%()? sﬁo\)&r raalﬂﬁﬁ%rnﬂﬁdlrﬂérﬁso? aotﬂlsplﬁi/ Astice 2 addording to

plate 47 s fiIxed he etche

" ihecinvgetion ittt e waﬁc'bﬂdfélrh Pdi'g'tal' e @a@ﬂy cHR wgtchcase 11 is of
Edédia mtmﬁae fslaun ﬁoheewb»@harymeuldaﬁa hétedaigkt allhof dbig lbomponents of

t i ‘fjfg y“lcb 'HC H@t a'éﬁ'aih%g?*ggg 9%005%!98 r{ﬁ %t{z ?r?‘fetﬂtlon described

ohemaﬁegaear\/mecsamg ceferedes pigng assthesmwhowm IrFFgleS B tO 5. For the

| Q%Eé 'B(?d%lﬁﬁzﬁflcglu eth%bﬁ@&i(npﬁgn tdenk & Nttﬁbs?h??ﬁnﬁﬂﬁents will not be

as the col our
aFQﬂﬂ@@Bd:f@VFtQUE@ 29d 7One coul d envi sage one or several

st ones Thgi ReséHtiaP HifStehdts | dfe tia Clhirg aléh‘bﬁdmﬂb’@nt 2t%latwe to the first

ratherthanlnteratedlnthen?? :i\ of | nﬁ/b@%

pregthodisnent {s dhatrngigad | of g, top plate for closing eac cavl tained by
etching or machining intermediate plate 6, a precious stone support 3 is used. This
transparent or semi-transparent support 3 forms a grid holding several transparent or
semi-transparent precious stones 30 of identical or different colour. In this case, the
precious stones close to each other can cover the entirety of the portion of the support
that is directly visible in the field of view of display device 2.
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coloured fluid covers each precious stone if the
cavity is filled with said fluid. OM ng to precious
stones 30 arranged under the cavities relative to the
field of view of the display device, an inprovenent
in the view of the displayed data is obtained by
refraction or reflection of daylight through said
visible stones. In order to 20 do this, the refractlve

i nd .
ST S WO L B VAL o v sy
einfaroation Ay pakitive appicast, ty) |Ih;ng theselectad eavitigswithythe coloured fluid.

t ﬂrﬂéﬂﬂl hﬁ:lﬁg d¥lisd %Lﬁd Ersﬁcﬂe%wééd)fﬂﬁﬁls é?ﬁbd?ﬁlnélﬂnpﬂef@éﬁly formed by

tion display whil

I%Lc% I di ng g
ﬂlﬁhtawaw shast plased opythe Ft‘PFgﬁ‘t‘ Hagomn %‘ﬁ'&\ﬁf‘%\ {h fhegform of a
eplagd IWtbadegrﬁsngl @F}Ica)éildﬁy fth‘eﬁdlaplas? devide irdornatiod fo bbaseen in the

{ fitt th digi t.al t
apehatye pesing direvehBe VRISE oo el B 2hoborl.
seen f Oamcabhvalso ehvisdgrulsinda fromtal dackiighting devte plased above the

C{ggp&ggngﬁdjgj s%ﬁﬂ?otrf: ? f@){ ﬁr\éﬂéﬁeﬁtn&l é&?ﬁgrénlgﬁar%his Blétous stones 30.

aCco I'nvent1on
hEhleefoFéal twahgrttlng dexiee may decioned fenexample 196 ecamentional light

' Qmﬁhr%‘&@&e Q.F_t[ﬂ ot oré:é?ﬁc [I’E‘Ig (OEEb?al‘?éng“édﬁ'ﬁ |pi'c§>duﬁﬁ? toQﬁatchcase 1.

descri each t he nponent s w

be 30 F@bé‘l‘ﬁ Q%SW'BPOFFFT@U |hé§ Jlgit mgn plvephrgulgg@e\fﬂnlag{é of the display
dué\f@é 641 Be Qvibbd By umgceogkmaqd itieeait withbat departing frive the scope of

hgs'rm@%gaa%f'ea#vﬁ%’“ o etiai: fogrii i Tafh Baft orthe dispiay

rrdemenlcag bmbmtnadlnafcnnpbfaa eyléyden pprtieoiio wsdesttorke fitted to a watch
S\H{RB?F{ J:as% ik %Isﬁsct‘flﬂiedﬂf‘hé nf@'ﬁ?ﬁﬁﬂ @Ifsgpageg By the c(:lj;s%Iay assembly may be

seﬂ/@aalphammaaletme mr EPOMegRiortar @eﬁsqmrTéiﬁtoo&%@ql fuid tank may be
SB(SI'W'%Ete%Ov@fan' 18181 8e @Hrﬁuﬁ{ ﬁfét wﬁiéh&'cére fol' HillihgiiBwith coloured

case reci ous stones cl ose to ea
ctiyd rortfﬂrec@aﬂglrr»ge#gﬁ B«Petq#ec%wq dwdo fortqa@"wpaoq'ﬁefeﬁha?lour Two
| fands wﬁbébrwlcfddtfbﬁtwmcdldi&e(ﬂ fleidg obdifferemicsiburd] aml Byo micropumps

P Raactedly domsCid Bk e e ogy SRy o fcpiner of the

bgolpuredt fluids eznarfirst channe |clohnenjed e cmel Ennrem:ma\prt vias second

%ﬁ%n&h&n&%\%@gﬁg the Jatﬁhldmlcrﬁ;.m@: pr 1 comt fl%‘?ﬂgf% & icropumps

bgperating ghvermt wm@ keeh revigech caed a§n te (éefingp as)L{]W'&tE%Ctlonal type
OhnidY AP LEMBaReH. 5 in the formof a 5 plate. This
backl 1 ghting device allows the display device
information to be seen in the dark while passing

t hrough the visible precious stones 30 of support 3.
One coul d al so envisage using a frontal backlighting
devi ce placed above the top plate and/or support 3
for transparent or sem -transparent precious stones
30. This frontal backlighting device nmay be forned
for exanple of a conventional l[ight 10 emtting di ode
(LED) or organic LED (OLED) arranged in proximty to
wat chcase 11. Fromthe description that has just been
given nultiple variants of the display device can be
devi sed by those skilled in the art w thout departing
fromthe scope of



the invention defined by the clains. The plates,
formng the maiin part of the display device, can be
bent in the formof a cylinder portion in order to be
fitted to a watch 15 whose casF is also curved. The
i nformati on di splayed by the d Eblay assenbly may be
of the al phanunerical type, or an inmge or a design.
The coloured fluid tank may be connected via an
'Eﬁkﬂﬁgd passage through the watchcase for filling it
|l oured fluid or for changing the type of
coloured fluid, for exanple a different colour. Two

tanks can pg W&é\}?&d(zf)%r EV\SbrEé‘BiéJM%ﬁ‘dmfehtl“s@éh s a watch (1), the

di fferent colours

conviex inslyding at lqaé%ﬁ@&t PRSI 91 5P ?fﬁr‘w?gef&&&ﬂe ¢3n-£) arranged

Woh a mnoélemehers)0§e»tem cavifie® (29 deingfotsed atleastfin patt in the first
CRTE mEJRIES Bl B8 elorup SRy ShiathRech BRI e, caon

commyl (2] gaetngocmnrrectqduhpsa respectivei channaly 638 925) torough the bottom

- DgieR Y l@etg as%n@z{) oﬁjﬁdd?%s_mj %’Qﬁ?\ﬂﬁ%&? s \5?%227%) for filling or
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F el EeatbrlesedhsavirAE soloLEssb fhid dorhecliiay af aration. the feec
dgieRE |héﬁ§dlh§“af‘%a§§ oh@@ﬁlbroéu gﬁéﬂ@) Ebﬁ{éﬁ:té'ﬁ ﬁﬁfheoéoloured fluid tank,
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5. Display device (2) according to any one of the preceding claims,
characterized in that the first plate is formed of a top plate {4) fixed to an intermediate

35 plate (6), which is arranged on the bottom element (5), each closed cavity (29) being

formed at least in part in the intermediate plate.
6. Display device (2) according to claim 5, characterized in that each cavity
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cavities as a function of the information to be
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11.  Watch (1) according to claim 10, characterized in that one part of the
display device (2) forms the watch dial, and in that time indicating hands (13, 14, 15),
which are driven by a drive device of a watch movement (16), pass through the
bottom element (5) and the first transparent or semi-transparent plate (3, 4, 6) to
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transparent or sem -transparent stones (30) close to
each other to cover the portion of the support that is
directly visible inthe field f vi ew of the display
device. 10. Watch (1) |nclud|nE in a case (11) closed
by a crystal (17) a display 25 device (2) according

to any one of the preceding clains, characterized in
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di spl ay device (2) forns the watch dial, and in that
time indicating hands (13, 14, 15) , whi ch are driven
by a drive device of a watch novenent (16), pass
through the bottomelenent (5) and the first
transparent or sem -transparent plate (3, 4, 6) to
-13- indicate the tine. 12. Watch (1) according to
claim 10, characterized in that said closed cavities
are configured in digits each formed of display
segnents, and in that the mcropunp (23) and the

m croval ves (27) are controlled by electric signals
supplied by 5 control means, the mcroval ves being
closed in a rest position without any control signals
bei ng supplied by the control neans to hold the
coloured fluid in the selected cavities as a function
of the information to be presented. 13. Watch (1)
according to claim 10, characterized in that the
coloured fluid tank may be connected by an isol ated
passage through the watchcase so as to be filled with
coloured fluid or to allom1the type of coloured fluid
to be changed.



