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-1- ANALOG DI SPLAY DEVI CE COVPRI SI NG A PLANETARY GEAR
DRI VE The invention concerns an anal ogue di spl ay
device including a planetary gear drive for the

anal ogue di splay nenbers. Thg invention al so concerns
a tinmepiece including such a display device, and a
met hod of manufacturing said display device. An

anal ogNR| BBl AEBESRCRTCAMPRISIKREATR ANETALY CEARBRIVE

ti meprece ti
5702881. This Patent discloses and shows a rmtl on wor k

W th pﬂ%”lﬁ@é’rft%n %ﬁ&eﬁ‘n;‘ 9F\ a?ﬂﬁl'o&hé]glsggﬁ‘pd&ﬁatl&lw szetary gear

hour i Ses
el %JPF é'%ﬁ* @Wlﬁgue H’@P nruf—@bﬂréna’ hgtinyefsion s penqeies @dtimepiece

dncludinglslidckea digp dﬁﬁ)@v:@é énh% methba or %ﬂufaﬁ@ﬁﬁ@fsaldtdk%iay device.

o bour Tl SnBPals Gipy Bhvice S dbisavesa; Bied adng Gmepiece that is
i chesborsed dn aRi I%téryt Met #3268 BMhis Raterkt Gisdhusel andtshoWs issmotion work

%l&vblgﬁét#éea‘@%r #rr\lf% .t‘ﬂ.go’ﬁ'ﬂﬁ‘rgs'%i@ '-{"\Dg’"ﬂ;j g ﬁlis purpose, it

pﬁomp@lﬁgs a\giive Ierhass lb:awm@ the minutel handantheitom epdh theneafrand a drive
tabM iah he EB@orﬁfé*hH' tﬁeu%éPStthdnw 6rPH~|eQBV\R hhpla Wk wheel. The

IAéﬂlOﬂS are extended pwar ds vi

W AUy ds 9r°r"l§’€€|W)@da Fﬂ“tt% W‘Mﬁ?&r@”@ﬁ’s@%%’ ketweeqean hour
vehasel, \Wlﬁﬂ'lbls ptré\?%émt' chifrgng gfeaﬁdtm hafd, érﬁiethﬁlgmétplnlon The central
ons._abou e driye. arbou e ho
Bl FEF Wi S el B2 ) 4h S8 i o an oner
BeathiagnThér enabieared opiatation ok plaee1p;blane$ ape extended Upwards via

PSRN o100 05 o I EHERRY AR PR 1y oo
&P thahibe matalignso dbﬁﬂae@te@:m@ys ?b@itrﬂi‘m@w@ araﬂt@r capRess theylmyr wheel

@b ratefel itkwizek has the advant age of being very conpact
[ of driving the hands

axial ly. 20 However, t{ne od g o

ot o oufg o8 SR feouplisn Bates B senisH Riton Y ezt pinions

tisheltoseaso tobtdiretheratit ¢@ m“twéérethémurﬁbardﬁwg)hﬂﬁn% @6mpleted by the
| and. i riven

Bolthand @nEhunbBE 6ol ot 8 iane By BeHin|d i

ont o tTHis typerofvinelisin, watki kagt theeadvantagei afrbaing ketyhcmmpact axially.

rl'ﬁ)W‘éVéleqhé %éﬂﬁdd’ 6t Mrl\ﬁﬁﬁ"meeﬁanﬁsr%g‘rég'l Sﬁtﬁatn'aprlsé |t2r'élles on an

di scl oses |ne | e
ﬁﬁ_rle'r &hﬁela”@émﬁu @hpe moKnted 08y thei @réver eﬂwr tqﬁeth@ag@utﬁ hand by
mdéﬂfwgge neﬁtmmhtegm ivvriedh @rﬁlb litls QIFivé Bﬂatonlr taﬁ&th%dur%ﬁd is driven
e ee Secure (0] e
RO Bl wheBl ofH. Bk, oF Fiatiob ik 118 GRS iatively complex

asserhlaissepmahmmusl y nmentioned, since the hands and

f/\ﬂe pb@ﬂﬁé@ﬁy Nﬁ'h@ftl ﬁlsélbgéé aﬁ?%a ?H.k g%cg %Herelﬁ % day/night

InN a conven
ﬁ?ﬂ;‘-‘é‘l‘ﬁil Jiso frEmatthe wage eqf & fliffereptialogasir evhichvoarsies élne ptanet pinions

#dsHed Witk a(Pisrtry MhebselchieSto i7d Rélr whegp not al l ow the

di spl menber carrying the Ianet inions to be ,
arr anggﬁ Apspiece hEasdl tb? BRIBRLYES oPf Llpwbacks s ethose previously
prenbibrerds simed hedanse anid hbqﬂma@r@memfar@ sﬁlDi’ﬁHuméd on an hour
ectio obj ect

GEEE L b LTERAN ok, Vet PiReE n8 G o Siape gttty
complex Moreover, the structure disclosed in this Patent does not allow the display
member carrying the planet pinions to be arranged above the dial because of axial
space problems and because of the presence of a complex correction mechanism.

It is thus an object of the present invention to improve the construction of this
type of analogue display device by simplifying it.
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35 type of anal ogue di splay device by sinplifying it.
1161, -2- The invention therefore concerns a tinmepiece
including a display dial and a display device which
includes a first rotating anaI%pue di spl ay nmenber
displaying a first piece of information and a second
rotating anal ogue display nmenber displaying a second
pi ece of information, the value of the second piece of

i nfor "WHeoleQﬁioHQhéﬂefd?@%oﬁcérﬁs tahfﬁ'né!é\lnlebf wﬁ:fuaﬁrbeafdlgrﬁéa( dial and a

plec of information 1 n accordance
Y gvice which inclydasea first ietating apalagie diselgMdnemae digplaying a
Wi@@i&e&f@fﬁ@ﬁﬁbﬁ@nﬁ Mh@%talﬁhd ﬁ{aﬂﬁglﬁrthsﬂléy ﬁheFHbéF 8isplaying a

2 SRk 08 BB ol e iR o spronkfPegs otElogratan béing inked

anel thehealus of thedirsd piece ofl moroatiom 1 atdesiancewitba deddraiimadt reduction

P& ﬁﬁ%@r&ﬁ’ el Hgf’ LiPsdddn {1 %ﬁa{yorﬂirgb%%rgr% ?Jl;tafgb(w r%gpn()ﬂted in relation

secure Inro
wé?r@e?'ateaﬁhpuéﬁhﬂ saree nodie apisaansk anei driven intiptationnby leeplanetary gear

W'dhl?e tdé@lcéeéhtn” & b Hh@';%leaaﬁid \’Mlﬂeli’evﬁ tﬁé %ev\ﬂévﬁbea??\cludes a motor

er t 00t he second spl ay e bel ng
t.PFPV.‘Ci?@%P{ %W'%'adptaé'%aﬁ&mﬁ 'men wgh"f*h@ SR6werdR fotation to
;)fthé firet mhﬂaﬁmqmb?dr Qxhdaditherst n?e pf&aéﬁﬁh@h lm mesﬁdsahnh the central
.se i er. ex ne
SIS LR T 4 FoSio b8, B o efor v
didgygmin tmmeramut/tttesmem atiee bythes nmfvennentad:ﬁ be pidnet Piion arbour,
t '&ﬁar@kl@ﬂ% 91' tﬂb E@Sndjbégllag%‘n%ﬁyércegd&%g%tg gtafug 1dd3fed above

|nvent|on vant art
cHisderiay 6'6l ﬁnﬁ Hbﬁhat the Saﬁwdaddﬁamr menWEr pigoision the exns of rotation of

nmmanafpwp@-rts necessary for it to operate is
part|CL'L uc:ed Inpl,gart cul ar jt sho

d be )
not ed th 'yql?Ye SBEH AGCYFEE) 19yt ﬁe'ﬁﬁ%‘rt'OB@ﬁ?sH\eh@g‘@mge of being
opattivelapy arvetecy, bbtberadisdlyr aed  axhallyheMdtBowdranied asumber of parts

gﬁ@%ecsﬁ%ﬁyfﬁmt lt(ogb&%gtetl%Eaﬁlgﬁlgﬁgfe%%:?% gﬁ pgﬁv\ﬁ&%h |fnéngLd be noted that
t gt seernd diselayerember plays the pant ot die plametane dvhes! tcheier in the

dﬁl‘éhéﬁrﬂ‘@@&ﬁs*&ﬂeﬁhgm%'tﬁé s8tdnd %S%&%Q&EEP é;aﬂlrectly linked to the
vant ageous 1 eat ur e t| mepl ece

d
4BeNet P oA, vk maags fhat %Pb'BIﬁ'me%%(P@lt i§ emited Rempared to the
adbdce known inhhe Sristrariven in rotation by the 25 notor

eorbor At fia B°af FESaabh iR on B, bineRieosy, B Sve device
ainglbides aadrive earbaurneahxia) ta the mainparboury vbich i Hrivdreinnotation by the
e hﬁfﬂ?@e%tcﬁe\?cﬂh@%{éﬁtré\ @rﬁlgﬁ’ Lhd Wechirst Jl%ﬁ%)&@%ﬁﬁ)@ﬂ are secured to the

assenbl y. erab connectl on
SE/BIR ahaup| Bhe ﬁﬁvm@rboalﬁd:aﬂm@ formad by thereuwputi arbour of the motor

aglaireviedhioly oﬁert%l a\/thHﬂ@dCslﬁub@rééﬁd h&dnityy t he second
dISp a e?engl ci % uc l% e of h S connegtlon
i's easér g Hb?‘?ccﬂf"ée RA Sé(‘ae}?“ 3%‘?@ igplay Rember and the planet
pRiniohcis | ahieved by pipivot whith ibearmiedieby theasedond! disgiae efember. The
[
JI’/J;:rt]l%rgeoef gﬁg Qféﬂ%g&élﬁn @%éaé”ﬂ?%énaéjé%ﬁéj%a@@ tﬁg %8?‘%@%'8 In particular,
t fegivot sa@h@mqﬂenn 8isinglaniecewith themedont dipplay mesrtiser
pi Vot SAQRrdiRg 18 sRSadVaniagbsld BMbBindRE the drive device includes three
planet pinions and the second display member pivots on the axes of rotation of the
three planet pinions, which increases the stability of the second display member and
reduces the effect of any operating plays on the driving in rotation thereof.
The second display member is held axially on the opposite side of the plate by
the first display member, a spacer element being inserted between the first and




three planet pinions, which increases the stability of
the second di splay nmenber and 35 reduces the effect
of any operating plays on the driving in rotation
thereof. The second display nmenper is held axially on
the opposite side of the plate™y the first display
nmenber, a spacer el enent being inserted between the
first and -3- second di spl ay nenbers, which offers a

SigEBbid aRply irfemb&s, @ﬁéﬁoﬁﬂelﬁqg s‘irhﬁess% BH fondh§égrrﬁ¥mg the second

r on the main axis tion, I ch
é{}% yemgmpeléealtm HHan amﬁagftro@pogrwhlglbg@esp et sdwise anygradditional

t Ipartdsriang spediighapBreftRe ale/arbblie second di spl ay
menber over the whol.e..of theH_gFrcul ar a

ol i m ERIOIRPY {0 SO0 CShihMEREr CovarS hé, igle; e ciruiar area

5 f welimitedhby fheecrow,esuch tha itgeefotms the fgeation of heoeertts pfatechthe gear

aréYerﬁéﬂt? rfrrbﬁdo af{'e 'ide?llnaﬁspardcfb rlr‘i]l%'?dérotohl%lcﬁlI the] gefo%%oﬁgplay member

sid
,a,xg{ly QP die Qypwﬁﬁéie tQ/\hBIfhESfrﬁlwlavl Eﬂﬁh‘@ef nihilei roinjmising friction, the

ClcfiWh IndtidEslan aﬂﬂulﬁf‘ FBHléirsuF@éB Blovidieh vdthea E?’rig.}(érdﬁfﬁge\ﬂafmon which
a.circul ar s [ at whi ch the second
né?ﬁa%?c"f’aglsgayf(‘.?r%h"ér@?tavm the central pinion and t he
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pIs e rawgl éigggft \&@(S:ht h ? g\ggéi %Iasteﬁ:r tﬁ?n'@ﬂ?” acture ancF minimises its

M Ar
Plaélfab$wbyequlﬂeme®t own |s made in a single piece with

the pl "ﬁr@[} m)th@ cFHV\?ht@ nH%de |F|aJ§| @Q tp@éehﬂﬁ‘n b Hiate YAk Ghe plate is

enabl es

sPﬁEﬁ!etﬂatWeTGesJI'a} Wﬁlﬂa eﬂéb'@fs dhe aw 98% to be cnanufaciyred isingultaneously,

t @QHEUEH? $|aUﬁ|bbembbﬁ|ﬁﬁ@ Pcétfhhlq%e@ LSRG %Eh%@ rapRidPb8edsk 8l Amore rigid
dr,j.ve devi & E ﬁwaqiga i's thus

o figvice t%ﬁ%'sﬁlaﬁ'teﬁo ew e  di splay face

of t heTde alate vén bb adtéd wsthiehtispdayefiace of tHeediall Which dillows the dial to

WF)E Q‘REFeda\MB%H ngerfr@elhg d?sBI g?/dggg:gimf tdﬁplgaﬂe caﬁ'! gl%g b%ﬁ'ﬁ%q? in a single
nPigic vt thehdialn wivissr mwﬂmpa$ the humbereotipantd iy theedispiay device and

aﬁﬂpl@&ehﬁ%@i@rﬂh&lﬁhﬁ E&hﬂﬁﬁ@é Délﬂ% hff@ﬁ@h&%@cé&%éé‘ gTuaklng the dial

i tho I.C processes
i ﬁn%ff%oﬁ%edfﬂ ﬁé?%{wrw%a%% maieaua' i type phdialonads el PrgetErystaline
ofnatartan haviye lbaﬂnlcbrliductcbmirlejber?és by lahgws QE}:ﬁ@md giéu components to
P, sQ_a el ec ICCIfUI CcOonpo
t B8 Bleslfpe o afactimh Br, xfale” K pSuilif wer RV Sébice, or ror
cmﬁegfamng agnatoreeldimept m}delevtheeforrnroffanrelea:trwmamcalgnaro-system
”Bkﬂédﬂtﬁ@%\%ﬁ made in the formof an el ectronechani cal

m cro-system 25 etched in the dial. According to an
advant AGE5HI8G datAstpdvantageoHs embogimenty thee diive: Bevies includes slide

Sbledﬁntse\k/ﬁﬁﬁ‘ afesmﬁéﬂéthbéﬁv@eﬁ Bﬁ@fécé%f lﬂ% Mﬁ%r‘arﬁﬂﬁefpﬂﬁ&wsoiﬁ order to

decrease th

+ BrBadh (et Tasistained Joein #isor Giatoh oFheserilde emqres are formed
ebye nieculey stides phtbs erdngddyorcihegldtaand made ipatsiylepiccangiiil the plate.

glnat 2%@%9#@3@3& rﬂ?%g drd fénj B%l @n@%e\?ﬁrpﬁ" tgbltﬁgﬁbesdisplay device
Wi ¢ userh il eiymengus @Dsipﬂaagn&vaa@rculaocbek aneavateh applications. The
nﬁ'r%? H@HFéy @ﬁ@hl‘)&% fEfted bya PRhbte HAna arfdl A6 el YRDIED member is
aPOp 8 %E/ Ia(r)lrll%ur hand
The invention also proposes a method of manufacturing a timepiece
comprising a display dial and a display device, a first rotating analogue display
member displaying a first piece of information and a second rotating analogue display
member displaying a second piece of information, the value of the second piece of




first display nenber is formed by a m nute hand and
the second di splay nenber is forned by an hour hand.
The invention also proposes a nmethod of manufacturing
a timepiece 35 conprising a digsplay dial and a

di splay device, a first rotating anal ogue display
menber displaying a first piece of information and a
second rotating anal ogue di splay nenber displaying a

S ‘?ﬁfeﬁﬂatﬁ’in%nq)flrf)l{é?if fof tﬁ@t\)ag.l% oft ﬁﬂ@ f}fﬁkl @@cé)f)f L &R Taccordance

prece o ormati on el ng ue 0
t IYéth 3 deterpingd ée%ct'pﬂr@iwmfﬁm ﬁhe %fébéfﬂf!jaﬁ%‘d %nlaw giembers are

d%t%tdﬂl)ﬂﬁ\@uht%d Uﬁtrélﬁfbrf R4 CplatéMéQb@tl tnetslamef i'riéﬁnt axd1end are driven in

t
; Sp el i 2bpYesAt: weas e SereS SR FRE. apiwapisin the drve
5 drdeviea indludes @t rmbioo Blemenépaviaid fardrivipgdn rotatiorea demtrat @inion, which

i nCFécgﬁjeJ% r%ltjla{“?lgﬁ ltc?l He: fll'gﬂ'ﬁls \1‘%}6 gh@e gﬁdgaﬁlleagt gnéjﬁl\éhgtepinion which

es a emsnt Vi n .
r oneshes rvith tben:tenttal pinian @«md withi 8 ferowrs with amr eder tpothing, the second

I QfihdyRefnBer %n% \dFivdn r%ﬂitlabf aﬁgmﬁé ma&A @xRibyl h8ThoveRfent of the

pl anet” pinion wh neshes with central “pinion
ampnRt PRIoD Payin c{,'\maﬁtegﬁeq inibat Hﬂﬂ%eﬁgan 23%8mbhyceiRR during which

10 dltﬁ@b&bnﬁ&iﬁiﬁy rhember i@ffrtaétéﬁ/rrotdﬂalilﬁ)ﬁﬁbh_@ﬂ_oﬁh@u{ebMBﬂ 4% dnd during
axl, s e ne ni.on roour
c iuFetche,se5at HRPERmemter % asoRTie e o eiAbef HRERdy = pivot and in
duhatragmm glaclifing stepsieclodidg diheptaphicrrodsssingss impderhegnted to obtain
Qﬁ@ég@g gr&p(ﬁ% At égsleggl n axis and during which

t he econ I'S assenbled to the planet
pi ni on Byina tp |t%ma@nf@ctuﬁmgtrn%th0@ apt@dipgriadhe invegtien.egssembly of

15 | mﬁé uﬁplag dé\h&@@@h"fﬁﬂhk@ é?rﬁé%.otﬁé $uRbet §f éﬂaﬁét%ﬁsr‘sl Rdut&y.
obt ai n at e an

e
o g ASCTRERR A AOBEF o A o i B HIHg ULIRRE! pinion can be
[ rma&fetdmrmg ths sante! miced-mathiningestel. SrliHlsamed'@dl allewssa large number of

Al s 055, FIERR RSP0 3902 i IS whe
p!o@tmmg)h|g|hamadmrpqsmonaataMltaljgr\eagpllenlelogaﬁeeferably the plate is made
20 mir?%%nﬁﬁ??'ﬁlegb%‘hsﬁggmsp]_ GovitR! Qlddtﬂ’|nbot rRiclodh éhlning sgap which

ny evices to be re ymanu acture
i eliipws anansfactyig ofiha |diali b whighs the gisplay deyisearqmpryenisyare already
qwég@;edcorrponent S wWth great pr eci sion. Preferably,

t he pl a, si ngl ece
i oo ol U, [PEBTGS And MRt OER ot SeRath e il appear more
\Mmlaahy upbh cmedlngnblé daliowing oétaied da$crphorwrmadie Mhtb reference to the

25 diaﬁ >?e¥i . gg @ﬂ%ﬁoﬁ{}@%{] a@@?'"@@'{%e%%&‘%gﬁﬁ | nventl on

Wil | apﬁwe rtolf éin @Xidlrpss-sastien mbiohi sehematically| shows rywatch fitted

d%tﬂ'é @igplgﬁaéﬁlb@hb&ﬁdln@?djﬁ fivdt ehhbjoRinfer It Scdofes withthe teaching
g raV\/lngs given by way of non-limting exanple

&in \’/9{5’1'8?1 - Figure 1 is an axial cross-section
Whl ch sElhyneiis ah layiab bogs-sectivaticdetail élb@githe\/\d:rbks-eectlonal plane 2-2

so SR8 5yBER8 AV I s S PR B st

Fiwptereof Figwe dh axi al cross-sectional detail along the
Cross- sefur@A3%k P Few ikcluding a semi transverse cross-section along the
plane 3-3 which schematically shows the drive device of Figure 2;
- Figure 4 is a view similar to Figure 3 which shows the drive device of a
35 display device made according a second embodiment of the invention; and
- Figure 5 is a similar view to that of Figure 1 which shows a watch fitted with a

display device according to a third embodiment of the invention.




30 which shows an enl arged view of the display device

and the drive device fitted to the watch of Figure 1;

- Figure 3 is atop viewincluding a sem transverse
cross-section along the plane_3-3 which schematically

shows the drive device of Figure 2; - Figure 4 is a

view simlar to Figure 3 which shows the drive device

of a 35 display device made accordi ng a second

embodi g e fbilmkuh? dth‘,’rgﬂBh oieentfbgpor Ehlﬂpélﬁménfsswlﬁ‘ be designated by
simlar viewto Figure 1 ows a

f ithe aMarefarencesii spl ay devi ce according to a thlrd

grrbo;:l! lﬁﬁg’ﬂ(;%@ﬁltgfe}ﬁtst?%ﬁﬁ 'reﬂid::trﬁ?l@grrn#éblicﬁgnﬁ ﬁ*a'\giﬁ% R@cordance with a
SGripti
1355 iy SEReneRuRe Sashiigcutshe e "megiegs 10 is forme
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h
¥Mhte | ﬁve e,lr icﬂlo&:% ngé&ﬁgt %rﬂ#%%&%ﬁtabgﬁ ﬁleac nlgaln axis A1 of
wepese 12 willtre uﬁednnelnm&mltadmemz for exanpl e of
cyl i ndidagal1258aBemed 'B | Wegéﬁﬁihgf&éggfbllzgg & transverse

t cg.h
vertl cal orientation J]SOtft e maln axi s Al ] ‘
1Plage; PY Fereripheral pxial M@H  E Y Ademeroteatiygglass 1& which closes

f eas@d?2 bu te HI0& bmﬁbw@i Hisgidy exceendifigtgeneral ly in a
transv

by ot S5 13t EoRLE sy RO SRR iprEi 2¢ ey ARtapdes here on a
omprinted dircdie bodrdt Heanicbwhidh stoivesy ah malo@ﬁe dfsplagtdeticd @6. The control

C%ﬁ@l#ng ﬁ'n%ﬂh@% 'é%gﬂﬁm@'c‘?:&%%ﬂ&'.t& &Rﬁt CcSn’\tFoq WHB Z%Zad'ld i time base

IS arran Ircult
aigticyihfoasmed rhyv@sref@rﬁr@ﬁam@gya@r cﬁos shanedied ta acts othEney electrically

CQBhle:'tlve Phthe W carded 'E?' ﬁllﬁrﬁi Sil'&lﬁttfd&% 94C?H9%ﬁfr‘6lstmlt 28 can be
s.a control uni a tinme base

f g‘?rfﬂ? Weéam%‘f*el%ﬂ E&CFSQ‘HT“ %{tQS;bYéQS'C E'Eﬁ%@cé%‘if 1%3'%8‘?!“3'“5 an
okleetricpowet ecirte,dainet Heéve 09 achitierw® . pat hs 32 car ri ed

O B A B 1 ALk b S oy o
I 6g|vdmzh ig Gxgd ip.cagmd? 12 al so contains an electric

power EFSS leeW?éi’ ﬁerI Fl%a ﬁ&ttéﬁch zdsucﬂ_ hg Bﬁémbﬁt‘fjons or a

circui t boar att ery are arr under
dicgomna%'uv%lprovg’@dvtﬁuaaﬁwasuw ﬁ@aperﬁteta%lamiewz@ 2Bfand Ffor example

C oMV FeRet B i eFlwateig.ol neans (not shovvn) such as
W

h butt i ded, t [ |
Paer + Do aieeiza flhifead frsd SoBomiit Feblaycmambet 38 cjgplaying a
r st tpigdeeott infrematiomand ha $68condi smdlagueddisplag r@émberciditsplaying a
séédrn% @d%at#f‘?%ng?ﬁloﬁpké%)r&ﬁg?gfh dé'g lal?tyé a‘he ffrétsola and the

1 on an econ na ogue
nﬁﬁ%\d Hoarplegeagispigy aemiwrs @ rasppetively f@fmed by a mmute hand 38

| Bh@ A BIoLP Rand'80 WHiH SretrBtatdbly ﬁi&hﬁféhﬂﬁ'ﬂ&a@&w{% Fahae42 about the
first 38@@ (S(/t he second 40 anal
t

afmain 243, Yse: fentuee hapds 3R %‘ﬂﬁ%cm@ﬂwds@to & Ranajpoated above

hdiai 3¢hand 40 which are rotatably nounted in relation

to a plt%hgu!é %e%%?e%thgp fRe value of the second piece of information is linked to
the value of the first piece of information in a reduction ratio of 1:2, minute hand 38
completing twelve revolutions about its main axis A1 when minute hand 40 completes
one revolution.

The two hands 38, 40 are driven in rotation by a drive device 44 with planetary
gears which is carried by plate 42. Drive device 44 includes a motor element 46
driving in rotation a central pinion 48 which is secured in rotation to minute hand 38.
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main axis Al. O course, the two hands 38, 40 each
extend into a plane |ocated above dial 36. 30 It
shoul d be noted that the value of the second piece of
information is Iinked to the | ue of the first piece
of information in a reductionratio of 1:2, nminute
hand 38 conpleting twelve revolutions about its main
axis Al when mnute hand 40 conpl etes one revolution.
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anet u a ntre
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f oaloed by crown 56, central pi ni on 48 and pl anet

pi ni on_54 rmne uction, ra
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S7adiisoBe ofethe ciieular fibjeatody defiriedaby pkisi At oftBlanefspieignai4 must be

t Qqﬁlal ]tg ’S|X tirﬁes {fﬂ%%&ug (?}1t Q@aeﬁ‘ﬁ%P&h@ﬂ% %‘18 Qh%t tﬂg II‘F‘%!‘ ﬁ‘&ﬁus R3 of

hour
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Advantageously, crown 56, central pinion 48 and planet pinion 54 extend
generally in the same radial plane, which minimises the axial space requirement of
drive device 44,

According to another advantageous feature, crown 56 is made in a single
piece with plate 42. Crown 56 thus forms a dome with plate 42 inside which central
pinion 48 and planet pinion 54 are housed, with the top face 57 of plate 42 forming the
bottom of the dome.
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According to an exanpl e enbodi nent, central pinion 48
can be nmade with a radius Rl equal to 0.4mm which
neans a radius R3 equal to 4.4 nmfor crowm 56. Thus,
it is possible to obtain a dl‘l\ﬁe devi ce 44 whose
external dianeter, defined by the 30 external

di aneter of crown 56, is of the order of 10 mm

Advant ageously, crown 56, central pinion 48 and pl anet
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6 oslTBIzb be/idea iAAGlrAAngaer s the whol e of 15 the
circular area delimted b as to

own SO form
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'5'6? rﬂﬁ’”f Eaﬁ’ﬁ @P? SN Hot shown), pivot 58 of hour
hand 4Bimdedy, dt ib @ossiblang edanged deuppidd paths 74 entiee top face 57 of
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plate 42 and on the other hand between planet pinion 54 and plate 42, if these
elements are in contact with each other.

Slide paths 70, 74 are preferably made in a single piece with plate 42.

According to the first embodiment, plate 42 is added to dial 36 and fixed onto
the top display surface 76 of dial 36. For this purpose, a staged axial hole 77, which
receives the bottom section of plate 42 in a complementary manner, passes through




25 creating an unbal ance. Preferably, the main portion
66 of hour hand 40 rests on a circular slide path 70
arranged on the top annul ar radial surface 72 of crown
56, which mnimses any friction of hour hand 40 on
crown 56. Simlarly, it is posélble to arranged
circular slide paths 74 on the top face 57 of 30
plate 42 in order to minimse friction on the one
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Motor element 46 is mounted in housing 80 located underneath plate 42, such
that its drive arbour 50 extends through hole 52.
Central pinion 48 is driven onto drive arbour 50 and planet pinion 54 is
35 mounted on plate 42 between the teeth of central pinion 48 and the teeth of crown 56.



as plate 42, which allows spacer 64 and pivot 58 to be
made in a single piece with 25 their respective hands
38, 40. According to alternative enbodi nents, hands
38, 40 can be nmade by nachlnlqp or stanping a
material such as iron or brass,” by noul ding a

t her nohar deni ng synthetic naterlal or by
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A8 B i 16 e 167 B ARG UrBR ipel ki LinydHi Sfigon forming
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speci f1 cal l%o and crown are
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silic

b B R R SE SRR 2B LaiSlo ) b can smpy

f cbercoorheoteﬂ mgamtm coniral uunttQBdlnat&:ﬁﬂ tyopeabed in a | ayer
30 °f S| 07036 TBh Hddnciude several control units 28 of different types, which allows
the same dial 36 to be used for different types of watch 10. Thus, during the assembly
of watch 10, the control circuit 22 can simply be connected-to the control unit 28 suited

to the type of watch being assembled.

It should be noted that motor element 46 could be made in the form of a micro
35 electromechanical system (MEMS) by micromachining dial 36 in accordance with a
photolithographic type method. This type of motor element 46 is described and shown,
for example in WO Patent No. 2004/081695, incorporated herein by reference. In this



di al 36. These conponents are arranged here in the
bottom face of dial 36 but they 25 could al so be
arranged in its top face 76. This third enbodi nment
thus allows the printed circghg_board and its
drawbacks to be omtted. Advantageously, dial 36 can
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descr i Ingmrtioutar SpiatesiZocoidd be @ftanged in an aperture made in dial 36 and be
fixed to an element arranged underneath dial 36, for example on printed circuit board
24 or on a plate of a mechanical movement, for a mechanical watch. Display device
26 can also be fixed directly or indirectly to case 12.



oscillator to be made on the sane substrate as the
integrated circuit formng control wunit 28 of watch
10. Gscillator 30 thus has the shape of a mcro- or
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the main body of dial 36 and which is 25 electrically
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di al 361@nfs P83 rpid alsn bereniacas By rotaling displaydliscss or
on a plTaeeineéntnniad drka adesarive®ith, rdfierenée ﬁ@@&iﬁpfa%ﬂ device 26

550 oAl o B8 5, s an o
vvéﬁ@fPﬂdmeQﬁ)gi infdrmetionibeing theabaurextevelienghe aoeatidnyalso applies to a
b%‘s\ﬁ%%nd&ﬁéé”@s ﬁﬁsoﬁéelﬁhgr 9H6th9|a§f}5 4?! lnfo‘?ﬁ‘taﬁ&‘r? J:r? aE %4 @L@é/ in such

the part of Ve cov drive
| Fasq dhe fe @'ecgaqf dnfprmaation s ke Waundeds (ﬂﬁmqt@é "o alttude and the

c Isé@r.g'mf ;ﬁéﬁ&éﬂ iBformgfi &D%@lhigés ihg\ggdgl@sggdy r@i meffed 6f zﬂﬁ‘t&&e Fhe reduction
vV i
r SRR E LR B e RRu R g Seboe dhdo Brsgad citerenty.

al so applies to a nechani cal watch wherein the notor
element 46 is fornmed by a spring cooperating with a
mechani cal escapenent system and regul ator. Hands 38,
40 coul d al so be replaced by rotating display discs.
10 The invention has been described with reference to
a display device 26 displaying tinme information, the
first piece of information being the mnutes and the
second piece of information being the hours. However,
the invention also applies to a display device 26

di spl ayi ng another type of information such as
altitude. In such case, the first piece of

i nformati on can be the hundreds of netres of altitude
and the 15 second piece of information can be the

t housands of netres of altitude. The reduction ratio
Is then equal to 1:10, which requires drive device 44
to be sized differently. -12- CLAIMS 1. Tinepiece (10)
including a display dial (36) and a display device
(26),
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whi ch includes a first rotating anal ogue di spl ay
menber (38) displaying a first piece of information
and a second rotating anal ogue display menmber (40)

di spl ayi ng a second piece of H formation, the value
of the second piece of informatfon being linked to the
5 value of the first piece of information in a

determi ned reduction ratio, wherein the first (38)
ansh Ahgssecond (40) display nenbers are rotatably
nounted in relation to a plate (42) about the sane
main axis (Al) and are driven in rotation by a drive

devi ce (144)nméputa&b PloR MRIAING egaié;ﬁlﬁy gl (36?an¥>¥ dFsB%leie%S (26),

riisn BPGne W%'&E%tttg}%&%ra'&f\é@ fdg‘i\ﬂiagrfmwh%f (3H) FeRlawine fist iece of
c émformadtiopi amdanseoéBy rdtBtingharcitogue disptay eimbér (W0 éikplaying 8 second

e e s
arvalugiaf theafirst piese ¢Safprmation ina determinedtredudtion gatic, mberein the first
SQ@&%thé Béﬁhdr(gﬂﬁ%m%?‘bg}%}snﬁe %tla HP&“?&E ﬁt He%'ﬂon to a plate

he main ‘axis

( ’%’P“% the spme{Bain Fxisi (H) armre deinen @crptqtlpa by aidiive Havice (44)
t héthstrengty gean! oaynerﬁmﬂé pAd)4 Mrﬂn%re.ﬁ tife &%@t&vﬂe’é (44)

RO g&a'ﬁﬁﬁ%ﬁﬁfemaﬁiﬁ@? pigY G%B%f ki AT peist o ()
r odhicthi i9 se¢uigy inobotatibe tptherfiest displayomerbdr) (381 andiatizastes® planet

| PSR HHimb thes T E SN Birich 4B af RS oEbuf &%) pith an
( Hmer teoding, dne seconddlispiayrmenber (40} heingiiivem in ratatibri atmut the main
| Bxi& QA RS hyothe bb/oJeh%nU@it tﬁé aﬁils?mf tﬁé’f@l)amela;ﬂq?h Ml)rgat the

centr al first

nbe
ar e seﬁﬂgéatef%e 'Hé %téﬁ’l‘f ?ea‘fonﬁrdb?ﬂﬂy eeypler (38) qntqafgg,@@@!ane
( Iiptedicabonel iegdisisiay Hiel (36% cad imghat thai secoGiEBIGY AehitRe (40) pivots

' Bpttlk@gxns Eﬂ%tﬂ%bgi\%)e Blrané\ﬁ,ﬁes%ﬂn ;B“Jr)“des an el ectric

and an ou the drive
ar bour @50Yiregpieded1a)y aqnerchm/iodhe erEceding clBimpeghiacacter{ze0 )in that

agedrileMvice é%ﬁnaﬁldndsfkﬁdlﬂfeeﬁg&s 39%)n lé@édﬁgi tcr the mal%ms (A1), which

characterize
( BAriven in fotation byithe otasaeragid (46). anrhin th#éh?) p%méal pinion (48) and

?g”g)m iy inembt acallolrolts HicasbratBPitbosE0). P Vot
i ec accor dj n
pr ecedi ﬁg iﬁ"éeio ?&@aﬁ‘-)&eida?q b?gbe 8791‘?9?'H%F|alrﬂ-é3rﬁfq0\t)%"zed in that

dthei roeto( dkémenh (24|6l)l theludes ae elgelrizmadtopamd amsutbbtigrbeuduiich forms

t pat e (40) pivots on the
aﬂ%sdro %rrl:(?)t{ifg?ﬂ% m?“é@‘gd qﬁgt@hree pl anet pinions 30

(54). 6% Timamesed! Q)lﬂPFO'&’mﬁ)tO@ﬂM @f the raesedifg ¢laims, characterized
panﬁ@lCihQ ge@dr@' dﬁpl%ﬁrlﬂ@ﬁﬁ h ESfes h'ﬂ)l\kh@&%%ﬂ@lnstﬁﬁﬂﬂg planet

d axi al e opposite
sP'B%”é%A')t'ﬁ éotﬁ{ag é“g‘("ﬁ%‘j ahaut said pivot §38)di spl ay nenber
( 38). -43- T’mep'EchQmU))Eabeot r(dir@toa%ﬂ? of giert?eééalﬁd $aims, characterized
racterjzed 1 n tha
Chafahe Bus Bhice GATRELHS LS aRPetalions ed) Bk typhdne second
t ﬁgplgy; owmbef 440) piliotpdrathe axesbbratation (A2) of the three planet pinions
(54).
6. Timepiece (10) according to any of the preceding claims, characterized
in that the second display member (40) is held axially on the opposite side to the piate
(42) by the first display member (38).




8. Tinepiece (10) according to any of the preceding

clains, characterized 5 in that the second display

menber (40) covers the entire circular area delinmted

by the crown (56). 9. Tinepi g _(10) according to the
preceding claim characterized I'n that the crown (56)

i ncl udes an end surface (72) provided with a circul ar

slide path (70), and in that the second displ ay

menber (740)Ttﬁ1@§fe§e?ﬂ) %@b&dﬁb't@%e%&%&gé)élain#ghérgcteruzed in that a

T|m=,\|eﬁ é'a% acc or to an%/ rece
c| SHPRE" elemsp f*b'ﬁ.'fz%-ated giwesathe frst @%aﬂd (@@ecorﬂqh@m display
cenembérspi ni on (48) and the planet pinion (54) extend
general Iy i he s radi,al ,plane ece (10 .
accor di nélg tﬂﬁﬂ@%?@ ﬁ%ﬁ'@gé‘ﬁﬁ'%‘ﬂr‘%ﬁﬁ&em"g iR, dridcterized
5 c halthﬁttthﬂ $eoedd displayragemibére4p) antvers(tHe enfire crculamgred delimited by the
\2 @of t he dISp| ay face (76) of the dial (36).
15 1 iece (10) accordin to the preceding
claim dhar a@ﬁélﬁﬁ*%é ) Bacardiag to { @fm@@ qam) charaglgdzedl in that

t Qhé BROWN (59 ) M¥lubasen éﬁ@%urﬁcet(ha &b@&ec( ﬁﬁﬁ a cikdular slide path (70),

f d
o T o 380l e 1) s oo hsesrcn
10t he di dl0. ( JGhepiéde (D) aegireing td M) ofane predidigg cRirs)\chafacterized

ol LB BESTOPE Ry B entriRiE o) B¢ ine el picio) en
Tlgﬁ?pf mtm@)imd'adialjplﬂrgeto any of the preceding

cl ai ms,q4pr qvmg&%é"gb%%ﬂh? é‘%&#'tﬁ‘é &%@&ln%faﬁﬂs cf;laracterlzed

i ncludes a main tor
whie et fhe Rigte (Ad)is ﬁrrém#e?n the sise QféthG'ﬁD'éh fage (46) of the dial (36).

15 eI ect r agi ¢ Tenasiesd (10) bedbrding ?ozt}'ne p?éb%ﬂ mzﬁﬁiaé'hétenzed in that
cludes at

ectronic co trol
%P'ay?n(é‘s} ﬁtaé’QP%‘lI{"e%‘ I5plaY: face | @l@fﬁh &g, 30)
V\/nl ch i18. effoheplece(10hecovading lodlzimof1, tc(l'j\_aradtealkec_( iBGhat thé plate (42)
: : e preceding claim
ch%%gf?éégpei@&{eho‘gﬂ‘l tﬁ)@I’(ljﬁaaqr(r%’)ét}orIoel errentg 46) is a
m cro dfectlimeriesmiiOtaccosding tmanynfdihe preceding eldinis: chavacterized

20 M thabdpl&k (43)8s FHa%le of gﬁonole@staﬂnmtgﬁeﬁ (10)
accordi g._o an o q:‘Fé)?rece ing . c
char act gr i 74geP! 19) grordingyto g1 of dhesergreding glaims, provided with a
|b nisplayatial $36)dehicH iaoaoésa (r%ﬁﬁ bdd”y: rﬁfﬁéiﬁf%dnﬂécﬁfdheﬂr material, wherein
at e an e L
pl‘ﬁﬁ’\@ﬁgﬂar F%%?er@%%ﬁ %grg\)eag)ly @pg;acggtr{)l?%rcw? (ﬂq characterized in
r dvst $heseleetranic ¢oritrot cioawitd22)i m@udastaiieashonelﬁtegfataé pira@teslement
25 (189, 30FGAIAISGhchE e ma?fps&dy;g te Gffef har act eri zed

ement s are med by
ci rcuI df- siTirerpigns (18) %ﬁCPé?f‘H@Qs@ taﬁ pfqvédﬁggta@n(et@;actemd in that

e A B e e o led nthe

i E’%ﬁ@?‘ﬁ’g‘?@ FéE@% th the plate ?42) Z14- 20,

Ti mepi éée U’th@a)plmo(owacmgrdmg mranyaf thehwrepedhaeclaing, characterized
30 gf‘thg?ﬂ-ne%ﬁ% A64iES {5 thcludel We 4IBReMs TP INTPIR s red Petween

one face (57) of the plate (42) and the pinions (48, 54) in order to decrease their
resistance to friction during rotation.

18. Timepiece (10) according to the preceding claim, characterized in that
the slide elements (74) are formed by circular siide paths arranged on the plate (42).
35 19. Timepiece (10} according to the preceding claim, characterized in that
the slide paths (74) are made in a single piece with the plate (42).
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21. Tinepiece (10) according to any of the preceding
clains, characterized in that the crown (56) is nade
in a single piece with the plate (42) and in that the
plate 5 (42) is carried by the,dial (36). 22.

Ti mepi ece (10) according to the preceding claim
characterized in that the first display nenber (38)
is formed by a mnute hand and the second di spl ay

menber 2040)T|m'épfe@é G aéé’orai?g"l’?%y Hfatﬂg Pr@c@dmy%‘%g Haracterized

di gllﬂwa?%msé}gy %Wh%b&r I@;E%ﬂrﬂéﬁﬂ@e (26), a first

][ IOt at i rajean“lﬁﬂnelluee oy at:?)gﬂlﬁgﬁé)gﬁy &f&ﬁ% ﬁfj@o;ég?élélﬂ% %haracterized
o it a0 eI £ R e P gl e o in tht e pite
pi(é@)s earried bythmdiab(36).t he val ue of the second piece of

i nf or mioi OrTan&b&éJg'ob ngo‘#dlhg 4 A8, ok @ég%ﬁggr{ﬁﬂlgppragtgg;qg in that

plec of i nf or mat erm ne
Shdigpay fener (3R))s torvaed hi ageipotechand Gnd diessdcand display

m@%@(mpsf@hﬁgmlaﬁ Hoor RRAIt ed in relation to a
ane_main axis (A) and are

| at e 2 t he
8 riven éh) Nfegtf%{? "B'ffa“é“rd'lg 8 imaeioce & 0) Ingludigig andisplay dial (36)
plend etdisplayydevice (eay i figst rbmtm endid lé;ﬂ%) meﬁﬁb@r (38) dlsplaymg a
| nc
(5% Bloke orxcthiattn B bS8ebidoiatBS appBHUSEBRY mamber (40
pﬂﬁpl@wng@egeomd elece of mmrmaeoh itine valteabf the ste@ortdmeée &fSbformation

db%lzb %Mké‘@l@ittﬁé val(:@%? the#ﬁﬁlﬁécelo‘? ‘?}ﬁ’ct)r pIISP] o%ﬂg{fgﬁngg?g%uon
T, WNEHEELS iy Sau e taseaonari4) stirievmombbrs ave cataibly

;jnmphmlyd imeshtRn tbéQilatEQJmebr?g{/ ﬂgﬁﬁ?ﬂegnélﬁtag&gg:ﬂ)s Aé' driven in
Rt @nﬁ*‘%’ ik %’4‘7‘9“ RRER SV GRS A DN el (42), and
lj wber@detbe snivededod(4¢) sickples amoator dlbmtéhtt (Ufbﬁprfaﬁl@@@ tbr drlvmg in
i a
Irol‘%é?tlogiél %@ﬁf lnﬁ)ﬁg)fsd V?I?I%H)ﬂ%%gﬁjr V\ﬁ tﬁg‘?%gl?oﬁﬁyﬂ?@%\f member
éﬂd(aA tpast en%elge#m'@w {a4) t\m!cl'pmaalms waitmiherce(Gdl)pirtion (48)
aami wm’i a chon @BJwith ah ier ibo"tﬂlﬁg? WEEEURH Y pily FRember (40) bei
n raphi ¢ reatmant g ng
A5t At ﬁa%@m 2B (AT P e nament affie agis (A2) of the
Nelandtpitien (549, net hod according to preceding claim

h h 6
o ng & arackdifielih el fln 485 55 58t opia dish Basepond
FsHinemempet 0 isngownted fo REate Maelyfoadhe marrgaxiem«)énd during
ageien Se@chiRY Sisplaf epbidr gi?oéo} is 5&%@% glah& plmon (54) by a

the z@net r'ﬁ)l ni on (54) bt ain
§t"@ﬁ"°”@6h'"mrﬁ§¢m'6t3luﬂlh9@ n’f@tdhlﬁwgraphlc treatment is

amptemhrleg:l ih@rdenio 0btafH mb%@&go 25, characterized in
a single piece with the

t hat the t

di spl ad;Jl dﬁ\g aféﬂ”"@JP?‘n‘?gg Aeordng f eiedpaied FrRinhghgtasterized in
that the crown (56) is made in a single piece with the plate (42) and obtained by said
micro machining step.

25.  Manufacturing method according to claim 23 or 24, characterized in that
the planet pinion (54) is obtained by the micromachining step.
26. Manufacturing method according to any of claims 23 to 25, characterized

in that the plate (42) is made in a single piece with the display dial (36) during the
micromachining step.




