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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

30 aforecited drawbacks of the devices of the prior art. .
The present invention therefore concemns the aforementioned 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.
35 One advantage of the display device according to the invention lies in the fact
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35 of the stones can be optimised in order to allow a maximum amount of light pass. The
cut may be of the brilliant or baguette type or another type with several facets.
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that are not filled with coloured fluid in the field
of view of the display device. The cut 35 of the
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DETAILED DESCRIPTION OF THE INVENTION
In the following description, reference is made only to a display device fitted 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



a watch, for exanple a wistwatch, as a portable
instrunent. All the conventional parts of the display
device, which formpart of the general know edge of
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35 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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connected to tank 24 of coloured fluid 24°.
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oradectronic 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

35 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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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

35 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 sitver colour in the field of view of display device 2. Each cavity is emptied of



20 made in the sane el enent or bottom substrate except
for coloured fluid tank 24. The thickness of the
internedi ate plate may be conprised between 100 or 300
gm for exanple of the order of8150 gm which defines
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channel 28 may be conprised between 10 and 50 gm for
exanple of the order of 30 mso as to allow a

notﬂevéé&ﬁéé fﬁﬁ& ﬂ‘i“'tl'ﬁa‘j réét Usitﬂtet Whéte Ife d%‘b‘agoﬂéwc?é lsehsml%b!aymg any

my ness conpri se et yeen

aﬂafqmstl%'n@d%rﬁsmsn'w nfeymadien 2o Savi "?ﬁ 85 Ganiapever be filed

pl witres&id abeuRd ﬂthb? @thtt'dllﬁ@ tha snitropump e réspattive mid@ovalves using
ed flurd for a negative

co%?&ﬁ%?'gaglé’:@r%‘ﬂﬁedt%@Pgoggy PHEeIB gl ass or plastic
Spl ate 4Figsresmk andh ghow arsgcand: einbodimenh af a displayi depicey? according to

thE:QEQﬁeﬁinﬁ?ﬁ fi gg& td 3 vJaEéhs C/Q'.? E@@lcﬁ?haﬁ 6%[’] ér@ﬁ H?ﬁé&@ % for example

f Ioade of @I@sdef dtsalaan dgyicgy?2 defipesop taatr@rﬁ ﬁff @rw\?ﬁt:h gial- % should be

CEdtéd that BirafRy cd?ﬁporféﬂ’bé} Sriv@Rcr e\rvﬁﬂmdcﬁﬁegfdtstpt@ dewce 2 according to
coloured fluid. I'n this manner, each %rrent

di e iRvengen t‘FFe"CF'P%qJF%@af%r Beargihe SeRPetp elBpen PO f#écihgse shown in
10f llagaireefz \Gn@W\3. OFozt e daledlon\sirdplificatori, ithe adegthigtion of each of these

col our e of ite.or silver colour
ascoggﬁc{ngﬂf VI'E fe(aeakf"&n?%é'g“f&ﬁ %‘Eﬁ?d envi sage usi ng
a posi tTheewamhtlm #ss seladnd enisqlimgnt inicapdble ©f pB¥iding a time indication

| %V\‘ibrm('}eﬁ{ar% hﬁn '13i 2 nqihgtgl ﬁéﬁddﬁ?r’ 'afl(? a?l hdu’i’ h%HGtHSC"’ﬁ’@se hands are

e 4 are prefera

t rcﬁwgp@yeawtinvamwm@ot Rleowip The hﬁa@%m@we 12OV m@léﬂ@aﬁd in part by

15 5 tBﬁ%la@e 4 'dis‘éla‘?rde%lcb"ze th‘?d?n' Qiffied ﬁbJrQ?me%'ﬂ) lﬁEt é(ﬂe%mIe in Figure
di splay d Each cavity is efnptied

. t he
co'?r d oEdpritp lﬂodhisntherﬁbf"é"s‘?f @?é\aédﬁﬁéﬁﬁqsﬂér%ggrﬂrh%e”um 9 made at
dexé cientre H0UisPiayPieNdeN 8dYas toberdivienoby the diivdedevi® of watch
di sgl ar¥ r:\formatl on, certain cavities 29 can however
Y8l *80i th said col oured fluid by controlling the
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Several sorts of stones of different colour could be integrated in intermediate

35 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



the centre of display device 2 so as to be driven by
the drive device of watch novenent 16. The
internedi ate plate 6, preferably nade of transparent
or sem -transparent 20 plastic, of display device 2
i ncl udes several transparent or~seni-transparent
stones 30 held in the material of the plate. These
stones, which are preferably precious stones, are
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embodiment is that instead of the top plate for closing each cavity 29 obtained 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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integrated in the nmaterial of internmediate plate 6. In
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al so be provided in this enbodi nent, preferably forned
by a light emtting sheet placed on the top surface
of bottomelenent 5 in the formof a 5 plate. This
backl i ghti ng 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 pl aced 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
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Fromthe description that has just been given nmultiple
variants of the display device can be devised by
those skilled in the art w thout departing fromthe
scope of the invention deftiiéd-by the clains. The
| ates, formng the main part of the display device,
be bent in the formof a cylinder portion in order
to be fitted to a watch 15 whose case is al so curved.
The information displayed by the display assenbly may
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H% for a ortable i nstrunment, such as a watch (1),
pump, 3B%Qn"@é edita e, eplawyed fluiddtank, characterized imthab thecrloused fluid feed
sen1-transparent plate (3, 4, 6) arranged on a bottom
means iclden for fegdingsearbsele ity with 2olpurssl fhid, eonieeayatye (27) directly
|l east in part in the first plate in the field of view
conpgctacho thavesrective ehanpehyf thafcnsadcavity 29 ube fitlesbwith or emptied of
Blate each CaVItV 9) being connected by a
colo f@gp%'! i8Ash cpigipvalve §02319 comneetrd dygh commomttﬂ@hp@ae(%m a micro-
to a tank (24) of coloured fluid (24') via feed
Pumﬁe‘ah'§h (Sz@recmonrtﬂctqdu by amigled pipe RE)\tp m@e taals K24 |ob selgured fluid (24).
sel ected cavity of coloured fluid for the display of
i nf ér mRASPIAY, devie (23 cascpigingsta dlainudi sharecteriged in @heé the respective
mcro 10 p (23) connected to the coloured fluid
channgfaof the, @Pﬁgf eavities d29)rpash shrougfethedioiamelement whichdsiopaque, to be
means include, for feeding each selected cavity with
connestesiip dhe eolourad fiuidanl e thecolewreq fididfeed meansonnect ed
to the respectlve channel of the closed cavity (29) to
be i | Pisglayj dayicgr (2bapearding de claim| bahathctarized in ¢hatithe micro-pump
roval ve beln&:connected by a conmon out | et pi pe
(23) (agg)th@ Migropalvesy b @ffp contralled hy@l%ptm@gunglsggnnlm ceyrol means,
an inlet pipe (26) to the tank %@ff coloured fluid
the fp@zp\fﬁ'vewemg ainseglimg retrasition mithaglcanydeandyot eigrale being supplied by
characterized in that the respective channels of the
the qanekipeans o kaep the gplopeesisiiuithinothgielased sslsctasheavitiesmsta function of
whi ch is opaque, to be connected to the col oured
the 'ﬁfPUF%i'qnéﬂlbe\Hf%Fetn@ coloured fluid feed means. 3.
slaé devi ce ( % according to claim1, characterized
n #habisplay devise $2)acaerding &) claint 3tferea matahollaee @ortabig)instrument,
are controlled by electric signals supplied by contro
the gt incluting ran elestrenial watchh @iavgmentb <(dB) iwitha ar diste-keeper circuit,
position without any control signals being supplied by
char M@f izegrip that themisovalvedap arranged libthedeptiomueldmient §Shand the micro-

cl osed selected cavities as a function of
pump (23) are activated by electric signals supplied by the control means, which are clocked

by a time base of the time-keeper circuit 50 as to select certain closed cavities to be filled

with or emptied of coloured fluid in order to display a time or date, said closed cavities being
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the information to be presented. 4. Display device (2)
according to claim3 for a watch (1) as portable
instrunment, the watch including an electronic watch
novenent (16) with a tine-keeper circuit, 25
characterized in that the mcroval ves (27) arranged in
configisedh h digith edck fenmed of isplay segaentser o punp (23) are
activated by electric signals supplied by the contro
mea®s, Digniahdemiee @) aerasdingtiy agy enewf hesrreegding glaims, characterized
. time-keeper circuit so as to select certain closed
in tha the first plete isdomad efga tap plateold) Exgsl tcan interpsidiate elate (6), which is
fluid in order to display a tine or date, said closed
arrapggRd en gy brtfonyelemept (5)ceqnh deredacavity () ibeinodfaened al Inast in part in
of display segnents. 5. Display device (2) according
the iptermpdiaiaialel t he preceding claims, characterized in
that the first plate is forned of a top plate (4)
fi x8d Dispigy device (R @cegrdingtatclaimed, chardctaiized in that gagh ¢avity (29)
on the bottom el enent %5), each closed cavity (29)
formgdjindhe tiermediate plates () ifienpartottpm susface of the ieprriatieds elosed by the
plate. 6. Display device (2) according to claimb5,
top eitaca of theibotgmi¢lemant: each cavity (29) formed in the
internmedi ate plate (6) froma bottomsurface of the
t op " pl Bisplaydeyiceddageprdingto dajm & gharsesteriged intbatibinclodes a set of
element. 7. Display device (2) according to claimb5,
trangpase Or epmiansparart stones (3Mcwhitle srechal@in the material of the
. transparent or sem -transparent stones (30), which are
intermediate platen@) trewnbing therinforreatiandisnlaxad withethgrefractios pf tight
conbi ne the information displayed with the refraction
throygh the yisible stepesignd/eHibeyefigclipr oBtoen dssaid gfopes.tang in that each
reflection onto or in said stones, and in that each
closeq gavity (2vs foymed &) thedntearediateiplate hetwesn artap facet of gachtstone and
between a top facet of each stone and a bottom
a boemsgifaceyef the éon piptedihthe ¢algured Auiddeedcharael (28) of dasbavity
channel S28) of each cavity 15 passing through the
passing tbraughithe wigsmediateaplat asging ihrougim therhotiont element to be
element to be connected via the feed neans (23, 27)
connegtediyia thelfeed means (3327 xtalthe calpured fluigitapk €34).devi ce (2)
according to claim?7, characterized in that the stones
ar e8. pPisplaydevise §2eaccoring tatplaim 7acharacterizaseint that théistones are
material of the internediate plate (6) in the form of
precigug stones (HH avhich ara@ranged indbe (madgriat ofthe dnfermaiediate plate (6) in the
digits, and in that the shape and 20 di nension of each
fonn@égméﬁpppwtﬁéha pyvitiesdR9ccandigured div digips, and in tak thecthape and
_ that the entirety or a part of at |east two stones
dimepgion of gaghysagment farmed byieanh clobsedicavdtyfare selected so that the entirety or
percei ved. 9. Display device (2) according to any one
a pag pf gf laashiwa stopes pereayitn ootilied sdthiooloured fluid fseperteiead.
plate is formed of a transparent or sem -transparent
suppor Pisplay deviee (B dccording toiany enereficlaims ptoad, ehg@icterized in that
which is arranged on the bottom el enent (5), each
the figgt platelisdarmed of (egnsparemb phserhidransgarent $uspott (Bsqsared toran
. the internediate plate, and in that the support forns
interpegiptedplated6)i whishde asangedpreibie detiomrederert(Eheach closed cavity (29)
~sem -transparent stones (30) close to each other to
being foreed ahleaptdn PRGN b intaenedialp plate.tandtin that ther suppst forms a grid
visible in the field of view of the display
holding several precious transparent or semi-transparent stones (30) close to each other to

cover the portion of the support that is directly visible in the field of view of the display

device.
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device. - 13 10. Watch (1) including in a case (11)
closed by a crystal (17) a display device (2)
according to any one of the preceding clains,
characterized in that the eohgured fluid feed neans
of the disEIay device (2) include at |east one
m dPfe- Yatsh (Dancleding inca easet(d 1)kclesasiby g oaptabi 7y sldiaplaydievice (2)
fluid (24') and several mcrovalves (27) connected via
accerdipgrierany e0e Pethegirereding Gamnst eharaderiaesio that e caleurad fluid feed
m croval ve being connected to a respective closed
megng\af tRe qisigy deNiee &) dshudeddt lqasBone micsergimpHa3)mennested to a tank
el ement (5), and in that the mcro-punp and the
(24)af sploveadfbkd @49 andwervernl pirawalves é27)rdopnesteshsies common outlet pipe
supplied by control neans clocked by a tine base of
(25)tp ghamiceorPHBP cpRgit MicaRIve Beingonnested tma raspeetive closed cavity (29)
~ selected cavities are filled with or enptied of the
via g ehannebi@s) thieughrtbe batterpieigmen (Pinand indhaidhe micretpusp and the
_time or a date. 10 11. Watch (1) according to claim
micrpgalvemaresontiplieddyy ¢lecttieaignalasuprlied byfcontie! ragans| cgcked by a time
deviceE$2) forms the watch dial, and in that tinme
bas¢ pbthe aatelympveent(18), sothat cestpin cigresiselacted cavitips @rdfilles with or
drive device of a watch novenent (16), pass through
emptifd ohihetcolauegdiitic for displaying inforreatian; such asam imarcs atdats.
sem -transparent plate (3, 4, 6) to indicate the tine.
12 Mvai¥aich () ageerdingita glainy 16) chianacterizedtimthat ore parédf the display
that said closed cavities are 15 configured in digits
devig & ferBisrtbe watchadialppag indbatrfiseg indicating handsH3, 14 d5) , which are
~mcro-punp (23) and the mcrovalves (27) are :
driverplit 2 glivecdevige ef watch mayement €163 Rags thrdudiythe dottowl element (5) and
means, the mcrovalves being closed in a rest
the fgsidranspareit ernrsumi-tzangparent plate (3i 4 B tasindisateghe timel i ed by
the control means to hold the coloured fluid in the
selléct ¥¥ptern(i) areasding teiclpinh 40, aharasterized in ihat saidalosed cawties are
be presented. 20 13. Watch (1) according to claim 10,
confighEaddip digits aagh faimeH #f dishiay segmentsdarid injthiatttae icragpyrpe(23) and
connected by an isol ated passage through the watchcase
the rgigrayaives (8 are Ferdeplias bi elesticaignads suppliefl by cerdrokmeans, the

. the type of coloured fluid to be changed.
microvalves being closed in a rest position without any control signals being supplied by the

control means 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 isolated passage through the watchcase so as to be filled with

coloured fluid or to allow the type of coloured fluid to be changed.



