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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 spl ay nenbers. The invention al so concerns
a tinmepiece including suchla di spl ay device, and a
nmet hod of nanufacturlng sai d display device. An

ERAHBRIVE

5702881. Thi s Pat ent di scl oses and shows a rmtl on work

T .

driveofor theranalogyet dieplay marebdrandihainvention afsoecahcetnsr 2 dimepiece

%ﬂldﬁmgd{dclf% dI%ﬂ @éilu%t aﬁ{gs nh’c%ﬁ&d)gf ﬁﬁl‘ﬂ.uf%&ﬁf}rﬁgald BI%SIay device.

drive p| ni on
ar boufAnj anglegys 658'5% device ok Miis dypeiinifiad ttrathe gmeplece that is

HiRBIRESE th I iFRtdnt N&W@%Bﬁl‘hl? PHfhenlgls%S@é and8h&Ws aSmotion work
an

B8 Aear BopBinior Hrvivg i SHiHe.HEA AP UL B Egrefis purpose, it
pompm a tﬂhve:hrbnasbarvymgwtha rhinuechandaatrthevidpherahthiersg iand a drive
B ﬂ:tnhétnﬁ‘xe JJ}F& R& lt@ar@é@%héjén eogﬁ dnotqltegﬁlr\}\#lﬁﬁtﬁpé %ﬁ% wheel. The

I NTons are €ex ende upward
feesatbour isl grovided with ﬁent@bnpiombat igrigsened sxially bstwetelmean hour

ApEE!, WhRS!is pro‘iﬁhet.srf@it cér%ad eFHouPRafd, énﬁ%@'dﬁ@@blnlon . The central

Elnlons about dri bour causes hour

iignoMeghes with NR: RlAnskpiniops cwhiek @eshrﬂé“fg@ dixed é’fﬂm W!m an inner
h;@tMﬁg? MTH@oBRNEXe of MoRition of itk %tbﬁetﬂilﬁﬁﬁé aftl éttended dpwards via

t bt 1 b
PROR VSOAE EaRRteE soGveR B OmpRmaTiny TERaMER &Y i bar wheel,
66 that v otatinsof dusplapeétauinions atvot thendrive drbout. calisestheyhper wheel

k has the advantage of being very conpact
m@%cw&k%émv\ever t he met hod of driving the hands

r emai Qé‘, cewrodhe |9@nvaweductloe beitweercthe sentsal pinion anditheanat pinions
Isr@{oséﬁ% b@tai?ﬁthgfﬂdm 0] mwééfﬁtr@rﬁdﬁ%é‘ro?%lfohﬁf)ﬁ BSmpleted by the

BichaPe 5 e BumbBirevelhiops SOmBlsied hho anisBirpoH.

onto This typelrof whetioh. wdiki Isast {hecadviantagiei sfrbeMy kefyhetimpact axially.

LR LS B B 8, s on
hhwr wheelathathasi ighbe rouitedhtoor thei drivel arbosir tdfiethe agiutef hand by
fhd@hﬁrg;e “l?\@%lﬁhte‘}%‘?ﬁ:l 1¥"9h\94\bn¢grgfw itk v EFbo%L ?ﬁﬂmeoﬁcmr%ﬁd is driven

|'anetary secur e
m@erhe 'FﬁWsWhPﬁleﬂ' hisc dyriea 8f mhrtioayverkt ms@ waueveiatively complex
dnfitshp BpdrafiorisPusl y  mentioned, since the hands and

the p tar still unted on an ho 30
whee! b?ﬂ'gatee'\éﬁee%ﬂ 468, Fishlsronn HMEHR AEEBCR mberein & dayinight
elatdrs| disofoematthe cage aif & diffemntlalog&dremlcﬁ\/bammhe pldmet pinions

TeEHPA AR aiscty Shebhesllano W BB B8E O T bo

arrang é@ amgp@cehbasiutae B@mauweobf adrawbackspase those previously

RicARbIRE siid tlﬁﬁcl?él'ﬁl@ é?'{d ﬁgeplgﬁéiér’?%ﬁe fart"-j1 sﬁ@?ﬁl%@*ed on an hour

wgrrectl on nmechanj sm an o

geloii; 2 onuentiogal Mmannaf r\m@h w% dhgtaﬁgmblynomrathn% relatively
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.
-2- The invention therefore concerns a tinepiece
including a display dial and a display device which
includes a first rotating analpgue display member
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 nf or nid iﬁ@erhl%hnlﬁefféfé%%néehg d hﬁe]ﬁiél:é'@nc@udrﬁg{‘% tﬁléﬁlﬂ dial and a
f inf tion in accor%lance W th fqy a

‘Jé%PLR}t H%Yﬁce ngcggnc'b\#‘ér aifirstirpiating @palogueg dés@ nra'em §b igplaying a

festipdscd offisforrnativindridya s&dont ectating andlagueddispiby rr&arqiﬂeatd&‘playing a

e8ha, higEs 5P arabch. Yie Tad P BeCsaPbhd Fiog B rférpiatibe beihg ke

da thevraivue ohth’erﬂestcp:eoemf drdorinuadion e hcebedaree withoa determm’ecm reduction

V\Eﬁ’cy 'ﬂ?e‘ilelf'l Ghe At ¥hd el drcﬂ%ﬂé){ %T%effgnterr% %Blg rlted in relation

I's secured 1 n rotat
erfoeiate aprutdhe [samet maineaxn amﬁrqnﬂﬁvefhmﬁamnrmfsméanetary gear
drivE déi/ﬁaecéé}hé@b fP\'eanQté %‘ﬁ@l \)Ohérlaanatrféf aNVe ¥bvibe Hitiudes a motor

i nner t oot econd S
S oA B e B S aies B B)ict i Sgkyyes g ptation to
ahe firse dtsblayenerpbm and ar leastrone pldrit piricey wweld meshé$aith the central

1508 33 \ieiagpR LR ol BRI 8oy ey Firier being
dir&'pm diy rotatidyeabguit e snaim axih dyathi snofement af ithen plahet gision arbour,
tdharaicHzel :rPiHHt % s ﬁd@ szﬂyar?‘ue@ﬁ# ﬁﬁeﬁ&?ﬂidjh 'Bi’arfeoloEé}@d above

I nvent | on part

dbefiselay daﬁbtqndr'amaéﬂhwsqsﬁad awp@vmemwrm@n thetas of rotation of

nu@‘paheqﬁm.gﬁrts necessary for it to operate is
parti arI reduced. Inrgpgrtlcul ar, .it sh

| d ,
Pot ed WeafisBiek oS cirgoRil i ieriiption, nas e (2shBnipge of being
q:‘artldmlarbl amapa:ty botte ghdiaby randr akiaily. hMoB&dvpt, athet aumber of parts

%s%\‘xjh‘?mtﬁ%ggﬁ?e tsﬁ%rﬁ&fa‘?ﬁrq?guc%el Wpé}:ﬁmﬁm it sﬁould be noted that

I Nt on
tthtatsegﬁred idigptayraembes mﬁthesp@rmftt@a wawan/ewheei carger in the

stent, Neind? el séb"otnd sy ‘i'lﬁéiﬂ)ér%adirectly linked to the
ntar%eousfeaturetg the tinmepiece, the dr

HATL Gl cwbigs dheang, ol one (IBedin fias 15 emitisd GamRared 1o the

aiemeMnowhlthelmodantven in rotation by the 25 notor

el ene e ce |n| n,. and.t.he first displ .

enborioep e, i s itAriHadtug AR B LBE drndgitod B e device

amttbudﬁs a drivebarblour, roedxiblytot the nuain pckiousrvskich isodriviendn motation by the

nglbn'}@ﬂtfaﬁfi%é E{rﬁré’i‘ PEﬁ'id?‘Pédof the ¢ ‘hsﬂdﬁ%%gmﬁgpare secured to the

asse é era connectl on
Sepbaldargpyn | e m%@boamqan he fprmaereby the wutavt jasbour of the motor

%réihé}’tt%lén’ofﬂar@b\éﬁﬁpliﬁﬁd §ﬁu¢t§re°éﬂdrds§5mbw the second

di spl truct | S, connect i

is ea Jeggaﬁ%@? E%R"@cg%ggﬂﬁnf |sglay|np|ember and the planet
fpénion dsubeltieved b appivatt whieh id earmed cbyi theas&oﬁgldisniHyeﬁember The

ks a c [ to._an
St B BRE CheBOR e Yo ool SR FpRE ] Aot 1 pertcuir,
tthe pivot gandheemage in @ singlampieceivithstbe sacondi displaymembber
Pi VOt SARBrdildf 1P %R Sdhnt
pi. ni ons, ffbg |éncr ea%égé&{? &{)rln%ﬁf th%)lfa F'?ﬁ dBl/iﬁé‘Eiﬁ%udes three
dlanst gin ‘?Pén%@r thegecond 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 heid axially on the opposite side of the plate by

the first display member, a spacer element being inserted between the first and
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35 reduces the effect of any operating plays on the

driving in rotation thereof. The second di splay nenber

is held axially on the opposite side of the plate by

the first display nenber, a spacer el enent being

inserted between the first an@- 3- second displ ay

menbers, which offers a sinple solution for assenbling

the second display nmenber on the main axis of

rotation, which does not require any additional part
éPCCHI%/d@IPJéE imengbera.aywbich effersha simple ssolution dor assembling the second

s@fa?gﬂgl:n?er bhehe ﬁfa‘i}f‘ dxigi A)‘é %@iorﬁmm@ﬁ d68Y RbE rddfifte V!?‘ﬁ' ddditional

cyl ar ar 'imted by the crown,

t
Pﬁﬁto" ARy pReq t?rsr'i@p? th%ﬁﬁ‘ﬁ HROW: a cover to protect
t he gErsferaplye IﬂWE@cd‘nﬂQm meNiber @averdald thlésef th8 circular area

Bt 8 PBlsTain Zw?'ifwﬂ oFI1pGv< the Tt o Riserer therlet the gear

elemenits from &ny ekiemnal pafticlesc lmwdérntol huke thesecorubigplay member
aRfurn L b35RAB SR € Sdudus) bEHSF Bl ihhig oton, e
crawnciapludes apianhdar eadinl shdags priowideg iwithom ciesulanslide path on which

g@ﬂﬁcehamsbﬁgméﬁt;@ré?gl al plane, which makes the
devi c?_ easier to manufacture and mnimses its axial

space TP fRWRnBAtcenpakpiBiognand thenalapeloninionsextensein gengrally the

samg!radipi plane, Wwﬁlbh ked tid Beadyl ehdier © MbRufbéture ahd hitfimises its
h enables the two parts to be

i_al
%‘gﬂt pggg ’?“é!ﬂfemeﬁﬁ| taneously, 15 particularly via
m cr o-Rreferabiy, the teowmis qusete ins single ipldvegrittpihieplate and the plate is

eér‘?i@ﬁs%zgﬁf d%l”ﬂﬁiﬁh gl Igs thH gv&;ﬁﬁﬁéf ltcf B?tnh‘ﬁ{ufé ur%ﬂ} d'ﬁf(]]ltaneously

to as us o ta I ne e can
particylarlyyvig pnigip-maehining teqﬁlefqﬂeausmmr@sranhimcems A more rigid

Hﬁve 8&vicd ther S da¥ibi d0assembleds G 6b'i‘é1n§8 spl ay device.

i a1 " THRPIES farbeeden oo s e Bpihe o Whichalions the dial to
te sftbrey wi&wutelteﬂmg tRé displlyeigricesThe plate mhisﬁlbegn?]de in a single
HEEQ W58 o Wb RSE e B B5E B L Hp0F covo and
frmlgmempemgtroma@hlnlnamhorqua@ neing lifrogedphicrgocesses raking the dial
RRY | tH&QpI%% SW&@eﬁtamﬁ% H‘%‘iérla?sl' hid lZBe ot hrgwﬁa&é Sfltnﬁﬁ@ lchystalline

CIrCUI conponen eln
| Bayieg SE'BWPP%‘th‘Pfrig’OP?fBe%?'gB aligws) élﬁctf@n'c sireyitpomponents to

béltiﬂ@gﬁdte@ghln atheoauar fof %iﬁﬁble"ﬂf&ecbrﬁtrczlm\% gr@ ms@fayaﬂewce or for

e L ONEC e e I N

RGBS RS 3B SBlnall e Y e Bimaa S n g Liniro-system
diehed in tha(diahdes slide elenments which are inserted
bet f t .
Vo "eRLadfa 6 Bhvartiudblid'nfinbnts ot B Bl Meiies side
plsmentsowhiciTRessiasetecieetwremene faceraf theplatelandtheqiniond irorder to
§é¢r€§sé’%hﬁe§§tbﬁé@ Fﬂjfn@f%ﬁ Bﬁﬂr@ ﬁoﬂn‘i‘hﬁ%dﬁldb rblt?mér'ltg @& formed

By S ciaiisige halha ara0gHcLo biealate end asds 1 91 SnGIRIBIPFe with the plate.
be usThe ulsplayn‘ﬁétﬂbérs&ﬁr@|p\'6féidbl§lnl$andlsnwﬁ%htdrﬁ5le§rth§ H%ﬁlﬁy device
P8y B oo s Shik Pl Y Beptrs. o

first display member is formed by a minute hand and the second display member is
formed by an hour 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
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formed by an hour hand. The invention al so proposes a
met hod of manufacturing a tinepiece 35 conprising a
di splay dial and a display device, a first rotating
anal ogue di splay nenber displaying a first piece of

i nformati on and a second rot a#i-ng anal ogue di spl ay
menber di splaying a second piece of information, the
val ue of the second piece of -4- information being

| inked to the value of the first piece of information
iinformeation deeing: linkedt to the (ualuer ofi the dirstepiges iobinfermation in accordance

Wlﬁra?ﬂgﬁeﬁhﬁeﬁ Iré |8ﬁ‘¢at§)e%BFblmr§e°f@V at s gc[) pﬁ?]y members are

rotata m)une In relation
selAbhLTRURRAn aplatian fo & pialeAbpw the feda mno@«% and are driven in

potatét By % ;ﬁléﬁéta@fgéé@ oY idefice %él‘rleﬂ%wthetﬂl@tephﬁd Wherditl the drive

th
BB08 insiaBs 2 a1, PIREHeTPrRIORH o ATRMGdR FGon,  FBUIFAl inion, which
\id1sadured in retation ¢altherfi rstcdlailayomeh"tbet tamdfat leztst dnes plaagt pinion which

'?F{gﬁ% wifi e acten}rglgﬁﬁloﬁ’ '?a%d% &H‘ WhA é’ﬁ{”fnﬁF to%ﬁﬁrﬂﬁsthe second

he centra I'non an a crown w
wisptayi mgmbenkeiog doven lnorba@Daﬁbnehibe rmajeiapig by theenovement of the

p?atn%{ AbnaeHLr, & Sra%H B lﬁap% lﬁé"l.gje@%heﬁ?s'éhﬂﬁ stePQuring which

ane prnron aropour, ar acteri z In t

P‘ERSP@Q dﬁm%@empy'sﬁe@b’ eiatably mevnted orto theemaipcaisyand during
dvrﬁcwi Y ssemfausplay rieptey ig adsehitidd/tonthy plai@t pitch Byhg pivot and in

T B raiinbs s rlbs Nineffoehieigotessingl: pRAREY to obtain
tthepplate aridcthe-crowerhinr sigle pepe. ncl udi ng it hogr aphi ¢
proceggy; Hg t ?hé ﬁ%lnﬁ%ﬂfrﬂ& a&u\n&h% Hmb nﬂ&‘?‘ 1d48mbly of

crown 1 n anUP

e wcrelaﬁdcwcei isnsgnpltf ied haingenihe mumbnr obepasatiang I%redu 't he
di spl acoaIHgCS écﬁraﬁtag%dsf fe%ﬁnreé b fHis Hé%hdau 'fﬁéeﬁlaﬁét pinion can be

oeratlonS|sre uce CCOf in toavan
wingdhe sAme MIcrorBrachining SieRnks meﬁhqshaa‘@’&ﬁ large number of

maayddéwm tdebes d¢lRbIyI ﬁhﬂummlmmlmggoawcn whieh slirigs leosts while
evl C

nunber
Rolife Dok ommiete s v L breCfin: Rrarp oS e gpte ts mace
umialmgi@lptea:erwmrgthhlcgsplawadmcwdlabdwmget*nesnmﬂmagmelag step, which
g ¢ tpecp 3 !
) o 4o e B B G, ity
r'ﬁ'tEQr@iG}échl ning step, which allows manufacture of a

di al a:jcnhém;été‘mrbg%gﬂ' ﬁMa%Yargé?Vbﬁmregﬁfﬁéggﬁggégﬁrﬁwm appear more
| u \V/

e oo oo A elPAIRY Petafish deScianen. BPHS P Riesance to the

raagelxedgdrhhhgép@bm\bwgawlet reon-liroitioe exarnpte iand in whidls; Wi t h

rerer e e I

el er el % 9 ‘3 )ﬁ@ B8 eﬁc‘?i Vﬁ vﬁﬁ\éﬂ“gégngdth}gﬂ}l@’ov\)@ay whlch fitted

avliha digpley dewec ammdmut@ B feslresnhodiroent| iy acensdance with e teaching

fof iHeSAventbhn @ di spl ay device according to a fi rst

enbodi msnt Tn accordance with the teaching of
i nventiFigyre 2 igagaxial oross-sgetiongl detail ploag t@%@@ﬁ%ﬁawona! plane 2-2

ik $hoWsodreliBR)elnase oS thetdi delidngndthé drit@ daliceHitted to the

sh enl arged vi ew of the display device and the
Mq?@ioﬁﬂ%r@e 'fitted to the

- Figure 3 is a top view including 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
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.
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watch of Figure 1; - Figure 3 is a top view including

a sem transverse cross-section along the plane 3-3

whi ch schematically shows the drive device of Figure

2; - Figure 4 is aviewsimlar to Figure 3 which

shows the drive device of a -3 display device nade
accordi ng a second enbodi nent of the invention; and -

Figure 5is a simlar viewto that of Figure 1 which

shows a watch fitted with a display device according

to a tmithejfodimmgidesnmptnﬁ, identicah ee similan elerrentd willtbeedesignated by
f iption, identical or simlar elenents
tﬁHs e%?'%%%\t ed by the sanme references. Figures 1

to 3 s"'rims dntOe'i sbows an eiedtiepisi tireepia® AR aradenin accordance with a

Efﬁﬁcﬁrﬁ‘l?dﬂﬁﬁerw r:h!&ol%lzr\l?f {d e tSé@ﬂﬁﬁeaﬁﬂe | BH' ekgagﬁah@ is formed

teachln he | nventi on |ece

Herebyg t%i%whlfb InghiceR 3 Gaee ddclor sxa,«aele oigyhnﬂa@af shape.
exanplie ted felolirgdaesonbtion) apQertical driegtdtioh! AvmdIthe main axis A1 of

d a.verticgal. aorientation along the main
‘%Sé gl"?eu%efsgalr?r\j) %B'B'Uked inanon |limted
nmannerGas€ate sl rined ﬂ:qranbdttdnyl walb 64 textendingl genkrally in a transverse

?efé” Pgwlé)ﬁ' V\rlbila‘lé ré'?'ngrs%gﬁstSP &f?&t@?tgftee@#sa‘l& which closes

gqaaeéZPE thenside of thedoe disp@y farss2010f watc!n me side of the
top digRbkay Wﬁn@gn %fled%hﬁrboﬁgol 5&.\%& Zkanﬁ&msaéﬁin Q here on a

electrqonic control circuit 22 whi IS arran
&ﬁ'"%?d Fickib beardc#4 and whﬁaaﬁrwezénmlqmpcqmﬁw 3%0%?5 The control

airabio @R éndilides | eectidnie mp’bﬁentzheu@paﬁ BQ@ontréll Gret2g an’e@a time base

L 5] i PRI 3. BB LA B oy

@godlucttaae matf&O32 calmedchyeplnrtted enclit bodrd r24byl' hel eantrol goit 2§ can be

rﬁ%ﬁ gﬁ%&#ﬁﬁgleg g% ? u G | Jllgggr Igylogl'i:'cﬂ'f: ifs. € g&& P'b biso contains an

Eleptiin Rowes Folrea; f@f'ﬁ@@h@ﬁechyl abattary B4. | ogic circuits.
Case %eadrﬁl(éd?élfﬂuﬁlﬂb‘ér@m aft attERCoP REArrSRYELCshder a dlsCFiay dial
r re.b ttery 34. The printed circuit boar
re arranged under a display dial
S ich B e case 12
36 whiGfhcdussd, i estenaincarame means 2DoOshevanl sich ax tpasmauttons or a
59801 B 040 ARRE Lt B A S BB o o v
dwgpe@;:tr@etwuf\mmhﬁa for exanple two reset the tine
of Wat[ﬁiblaépge\ﬂ:é @b"’lﬁ% ?r&aar‘aﬂg#luﬁd@%!% fn\ern%erISS displaying a

nalo I rst

ifsti piges pbNT &H’ﬂﬁ'ﬁa %Pds%c%?ﬁa"%@aﬁ'sgu% d:!ﬁ Py mp ﬁﬁl@rd'apiaymg a
diesridapie e ofinfolpabat mdouﬂingqe toé embf)@lf‘rféht smﬂvn the first 38 and the

SRESHEA RnoBabe APl TR HPEl: &y Hiasiy Jirred 677 Flfute hand 38
raad pechau éland f40r witich Bie eptatably treoundertiind@latiando arplate 42 about the
h‘ﬁéiﬁ‘ afie V’I'hb? Eo@\%ﬁ hehd Alhds ﬁ@‘#@te%%l leRteh8liRb 'aﬂﬂaéﬁeﬂagated above

| at e 4 about mal n axi s course,
<38, 40 each extend into a plane | ocated above

It should be noted that the 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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dial 36. 30 It should be noted that the 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, mnute hand 38 conpleting twelve revol utions

about its main axis Al when mgwte hand 40 conpl etes

one revolution. The two hands 38, 40 are driven in

rotation by a drive device 44 with planetary 35 gears
which is carried by plate 42. Drive device 44 includes
Lantrabpiniehelieand midutedhandi 3&anerfixed hate tora drivecarbowr 50, which forms

ﬁh@b@guﬂ%e&dgp Sndtsr agﬁlgﬁ%{b In rotation to minute hand

pl nion and m nute hand 38 are fixed
here tFsefgrabiy, wt@'rqi@ruantsftﬁ is\affa0aed wndegneath platai¢ P here in the form

df P Hisc Hentred an RiafTaRs IQ‘@ alﬁ’f @ﬁ@é %mdﬁr Wéﬂén@é ?JEEW upwards,

under.nea

he
ol SRS 35 i s she 2 Mok elgfants o vaeso i esgmpe, a
eldckwdrk Bype adléotries mm?rds;au?cs at havast lghcatar hehieh eives ﬁﬁw &fbour 50
t.or el emen cl ude a a
s isrud B reflicsh, deef T, Mitor dginate, cadbe SRR pidte 42 or
\bivi printedi gincaid boaidy/24, sandatiis eﬂé)ctnchllye:ohhgctert toseantml circuit 22 and to
hS q%t 440N gear train. Mtor element 46 can be carried

by plate 42 or Dby printed circuit board 24, and it is _
el ect A Rlanatpiniemsdmestes with: eentrab pinisin48,and with a fiked erown 58 with

bt hﬁéryto%mgl%eﬁtrea Qﬂ'ﬁhaﬁi aklemﬁ%lﬁﬁ&hsts s\é’gﬁ rflrcﬁﬁriﬁé ¥p view of

n| 0 58 W
i e ek Tofathh 7 Laaie) pion i ysea, on s ane hand, te
frmtatbrt bieplaragt pinicvspanti-Eloghwise 3bolit ite aris Akands en itied etheORand, the

h h
0 1 Bl 3 Ll A 08 s s 1
axertedin ﬁlﬁtfloobwlslehﬁregmfer hand, the novenent of
pl aneHopi Rafd 464s %d@ﬂfbdatocl‘o'iéié' 'f%'élyt 6@% ? F S@ta'h@ 9 driven in

on nmain axis_ Al and oriente

a?tﬁt!m Akayt m%@x'ﬁéﬁ @M@e movemank o @xish3 @‘tm@r@t pﬂw 84.0n
driveTas l%mnig 5I0thér6lerh§ntﬂ fdf‘ﬂ@é‘plaﬁetahﬂ é’ér' f@ﬂ'n@d)wﬁ:rdm'l 56, central

B o8 o ARLS 28 L pSheoed Rt ekt between e
frmtatlm'dobaxns AW ﬂﬁngtcmnbn &4 atpiuninoin 4&isaft apd @eetral pinion 48, is
B4R o 051 o, B ) Y o i

Bﬁ'uabout main axis Al and central pinion 48, is equal

to 1: E?fcalcul%ﬂn Herdquaioh BPtHeeﬂé’f?étéB@rge%ﬁtit' 'Bé“&ét@ﬁnﬁ&?that the

I he m pute calculating. t
é?fﬁ'é& i gfothet%f&mﬁr Riaciary d@ﬁ%ﬁd by (BsaA 56 RANEL NG+ must be
ehaal to lsix timesl thesraBiisR1 bheerttial puimf 48, raidgmhpm ufilr@érl re@itls R3 of

e on ua

SrouSe bR o qLaf R pes. B PR BT s PP o
t he i Ageardingdo 1 G@myfle ecvbodiness, mm;nal pimicecdkan be made with a
BAELR1 tdg ﬁSFtotd‘ﬁmh?%Ti'&u ngﬂé aqsali.lg X3 Q JHI ?614418mm | fog grown 56.
According to an exa e cen
dhHs.jds passiblaite ﬁbtgm a drive device 44 whose external dlameter defined by the
external diameter of crown 56, is of the order of 10 mm.

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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radius Rl equal to 0.4mm which neans a radius R3

equal to 4.4 mmfor crown 56. Thus, it is possible to
obtain a drive device 44 whose external dianeter,

defined by the 30 external dianeter of crown 56, is

of the order of 10 mm Advantggeously, crown 56,

central pinion 48 and planet pinion 54 extend

generally in the sane radial plane, which mnimses

t he axial space requirement of drive device 44.

Accor # Agcardanerovittetheatdaching gt thesinventioor hourcrnammaaa pigoted on

Hﬁ!@‘fm' o Farist Bﬁh‘lcﬁ\ 56 hﬂ's el‘?&rWaﬁg 48'@les 4‘\%{1 ?Q«qrch extends

or ns ome Wt I NSl

SRR HOUBvas TS e bORRTATaR 65k 3aH YIS GeRSN R ardomplementary
bon@ $2©Era»5qed3fn ﬂbﬁétepuﬁan fSQf Pl'eﬁ&ablye pivBP 58 WhidleliR@ single piece

S0 By tand 4, BRCR N 36 cgqvglg) ity P haigd 4%ar waided thereto.

pl aneAceordingrto %ari‘a’huef thbdme]nlhelﬁl,gblm Smlg rdaﬂfﬁdhsv Slaflet pinion 54
. n ownwards, fromits

E}(ﬁ? é’r%%&%@’%ﬁ?ee‘gm“\%ﬁf‘%ﬁaqﬁ@ r gcei ved in a

conpl| Adartagepuslyoa epdcer glarsend €4 i$ inspitesh betweienintnutd hand 38 and

ﬁ’é&# r?arr@hio’ it |Q'f%ﬁﬁedf5l$erb%y'?%ll.lla? sgctﬁn@i ﬁte‘@#ﬁ%ﬁth%%@hand 38,

coul Iven

H%ﬁﬁ&s &6‘3813' gliameter is jrssdhan themxdaspalidigmeter af cantiahpiniopf48. Since
frivuté REAN BB GE dn@d/@ﬁto%?lvé %rtS‘éUr rﬂoegp:ibér FBHGIWHS ROV HARA 24 axially

R e Sarale ss o poEE 98 g PN E ey betusep aginute hand 36 anc
baunbaed 481 nute hand 38 and hour hand 40. It is formed

5o, AedhltyoR agpdfinadls MniePlibei Chotrena BTl s RS Sole of
tl_n,et @fonwr aﬂemﬂehreﬁerby ceawr 56, §9 a5 dn fddn aSiavee ahdveuplate 42 that

P bl 101 b RO o oo

shape,pfi pcdisg n?efW@F’n‘@F mal%taX@nAﬂ)eﬁWéam indicatos Restian 68 of
&B:ta\gdlar h;wape hanith4ExteRes @édiawgbé)ﬁbrﬂnth%déi’tﬁﬁrﬁg%fﬁeter of main

hand 4 th
BN BETS ik et o Refan 48! L e efecestipepin porton
6®oeuld also\be guldat ¢o HGurtHamt 40pr ot ect s the gears of drive
dg;"t Icgcr:]é)‘}dm hﬁqhe té%odl?l?é}ﬁ sﬁgwhnﬁlvﬂfjsﬁ J?ei'{o%r %aﬂ@ 4'6 is aranged
E@twe% qaihaxis, 4l @ad dhe indicataspodion §B. Aﬁ@fﬂ@l@@ﬁdﬁ”@fﬁé’p@l shown)},

Wbtcﬂ exhGrdantas eduly b@%ﬁged BR tRe bphekite s‘iﬁ@fﬁ%&' E:at@F portion
rtion 66 to t he

h I f
G717 rof B0ty s v CH e TG7RYS O equlitgim. iyt hand 40 by
ereatingoan anldgghcep hour hand 40. Accordl ng to the
mbod h t 5 : d
ot ver ratae s, B8aail poonge, 8t il HandS sl b3 a Wb aPSie patn
@ egAagethon dtheatopaannater radiat sigfapen’2 of friowat 56 8vhidh imtnimises any
fidfish dthduPHhRY B¢ oR cFP&s! on the opposite side to

indicator portion 68, 1n relation to main axis- A
whi ch 'ﬁ%!?"'y e pessiblgdo agangedeirauar slidepeths R4 mn the tapface 57 of

platec4 2t drd@r RImInIRIGE #tidn on the one hand, between central pinion 48 and
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
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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 mnimnses

any friction of hour hand 40 on crown 56. Simlarly,

it i1s possible to arranged ci.rgcul ar slide paths 74 on

the top face 57 of 30 plate 42 in order to mnimse
friction on the one hand, between central pinion 48

and plate 42 and, on the other hand, between planet

|d|ah i36nlt Showucbephcaeda thi the bottdme $ace 78 ehplates42ineludss a housing 80

SO 3 RSB oS ke o
Accor ar hﬁ gpe@tiﬂn of display devite 26 accarding tathe inntion iscaicfdliows.
t70 di Mot&%l%@nf hé(eéﬁ]rﬁr'&héh béﬁhé tE-bfr‘ecﬁreﬁicdélrgﬁllt 3% cff%ﬁétfj‘?em drives

6 of dial . ur pose
firive ayRopKSe Eb@ﬁa}@ﬁ GEQ‘FE“'!?St whigh sausasdhe &tawa@feningta hang 38 and

Q@Iﬁtﬂil Qi‘f%ﬁ aawmf&t tﬁ@ﬁ‘s%ééd to\"bﬂé@@vol&rondpé%' hot. Tﬂé rotation of
om fac

BRI i, 38 sBlnasy Pnet PR S4r PG (Roaba Ml sl hgrhich drves
hourchangl 49naodtkwise atnhasmmpdufeumenwartbl ofranewiutiohlper hour.

bven e iton ERGBE A TatRd ée*"?gﬁ%&”“@iPPBPV ggvice 26
pycardiag & tetipvamtionci rcuit 22 of watch 10, drives
dri veTas hRethod® Goivipricsd at a’ni?:?o Fﬂa‘&ﬁiﬁmgsﬁe ring WP %ﬁ)évn 56 and

the rotation of m nute hand cen?\m{ i ni on

shaschaths 62,84 Qfﬁé“%C!?e'écP grdle rpeecpéwtm Rlatedi?. FBis migiermadghiring step
p:uf@rtabwrusefs ph@ﬁﬂﬁth@drapmaltm t@&hm&%% pbﬂ.a@lbr almgmsééct Ratio

Al
MigRapudng, AR e Sueh e Ginogtotle Gelvaptormung
pbforingog). whigh Vi described dreBE rRdtent No. €x851p2as5. itGAdechmblogy uses a

SENRE fd”ﬂhl%ﬁ b ?@l?%gg ﬁgétﬁ%n?s(sarel%pﬁl‘ég ol'itﬂé#g%ﬁ)? ge'i&:?rglgte bath

I nvent i on
aleeirepjaling. cndc Mouldings Hh%l techinotpgy pearh be Amed7io make rlate 42 by

blécﬁof%frﬁiﬁ e(gﬁlvﬁﬁi@ Hrolin)Plimtee n?e?alllcT%a?eﬁBICBPb?%'tlﬁg B various
uses photo-1ithographic typé

ref er abl
g‘ﬁﬁ'&ﬁp aslrﬂe%grglogm pstics, fHAMASnect Rati o
M cr o@amkalnphgan( HARM\ t slateti ginidns 8¢hcas de Gi:fl\h;hd_e using the same
: ano ormun ichis_ ...
anbB2A8 oo A0 PR 425 PhetoBlye ol e MR by Bgghining or
sleawing, insa baterial knawn tarsuitrhordlegitalldpplidatigns, fercexamplesbrass.
are apRibiagy héﬁd%oﬁﬂ %h é@&fﬁiﬁél’lﬁ %ﬁérfnanufactunng technology

electrolatln and
8% elate 42nwhich pﬁ“aw& Snzcews*‘ &N pbvpb 5 ﬁmbﬁgﬂe%lwaﬁmfe piece with

metmééﬁecwwhmdgaaahbl c material, or by castl ng, in

vario mat e assch as tals ast i
ceran#&%ord'% {Beﬁft?’é“a W rrRkPdrgentsy '}ﬂ"g h &@ made by
c@rhibiagned e stagiping temzbornal swohufasctitoni g bmhndiyogyould!ng a

ﬁérrﬂbﬁérﬁerﬂg% é;ﬁ'\ﬁfeﬁé ar%féfnei h&Y b rl‘ﬁlc?a'ﬁ r(ijémac@hg%ﬂ:hqe Ohade of

hovvn

a'ﬁﬂpwaﬁllm Materigl Sml@obrtyﬁphmmg mhya tymamauwoes
40 ar ?hé’fﬁﬁﬁufé‘étdﬁiﬁﬂ trﬁlﬁh@d’ﬂﬂ? tl’i@&%l@gtd%lb@ % fa%&&&@é Qttg %’hebl gvention

acer pl vot

ﬁg@Ei %ﬁ@%ﬁ @@a@sgmgtgétq,g mﬁiudmg the following steps.

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
mounted on plate 42 between the teeth of central pinion 48 and the teeth of crown 56.
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25 their respective hands 38, 40. According to

al ternative enbodi nents, hands 38, 40 can be nade by

machi ning or stanping a material such as iron or

brass, by nmoulding a thernohardening synthetic

material, or by m cromachinin@.a substrate made of
nmonocrystalline material such as silicon by a

phot o-1ithographic type nethod. 30 The manufacturing

met hod for the display device 26 accprding to the

i nventiognhand 4@ Isdhreadeg ohtoadrivararzms 8016 Ye free(in rotation about main

'aﬂi%'A‘fj(J-‘i%ntlﬁb%gfsfdn ‘so%ﬂ%éél%g%dun dél%ete Hildha 60 R%t 58 which is

nount e | ocat rnea pI at e
serefvediim berei 62 drlve arbour 50 extends through hole

52. Cmﬁdtéﬂhaﬂd g thén 'dﬁv@l{ th%ndrﬂ/’étéfbguH !F@ cé‘rhpvguiﬁto5&ntact with

n
BBk ARy 108 B 5P Ao 54 St B BPHRITGO 48 e iy beeen the top
oddial facen? 56f croWn 56land spacet 640 i s threaded onto drive

oo T8 dndyrp@uided b ShAhRG 16 108 inBRlh, i ol display
gevier 26gtovbe ohtained inctbei ferra 6f ra bexdelesthat ibam Leaeﬂmhm@dﬁed to an
bdpdrafess o i lleﬁéi{?lna K A ﬂj#i Wﬂ% LadeBi r @é ﬂwenth'q

contact wt V|a|tssa
that AeeRrdnante a(ﬁeicgn%@"woalwmtl of %‘élﬂlﬁbélhmcﬁe?ﬁ ggeording to the

Irﬁdhtﬁigc VAR i ghévim Br Fiytﬂ'egl? dﬂ@d?ﬁﬁ lnﬁﬂndgén_ Pﬁee planet pinions 54.
i nyenti

Pl b, 45, & et pREfn e sion 6 sptRln g Wrior Bras, pianet

phlmsr&!dmmnl't hmromnltseslsblllty érei it dlgidity. oThenmaayfactueitg) sassembly

EH& oh&%ﬂ 'gﬂﬁm%lte of'f{l}sp%ig{: Fé&émé % ﬁh(]ne %ﬁ@%@foﬁ@ﬁ%nt of the

wemogwgpayamemcbenm accord| ng to the invention,

whi chok %o@r%@"\ﬂh\}erh@swﬁcéuld Qfsb"ﬁciﬁ’@é’ Wplﬁﬁet' e{)lﬁ?@ instead of

hree pl anet pi ni ons . hand 40 1's pre
¥t ed on the axes of rotatlon A2 of the three planet

pi ni 8Atﬁccﬁdi$%\mlthlrd @ﬁttbeﬂlﬂfent bﬁwé&:ﬁbb'dcbdrdﬁi@%ltﬁémventlon which
| e ur i ass a r

5Pl B a1 Ble.EF lusdeiin £S58 ke R AL Rars Speciicaty,

plateodl amchcrowh G6rare etdhed i thet top faceciedfrdial 38changed. O

cour Spref%%bb{/e thg\ﬁyl:oe Pf%oﬁ%ng léllrﬁ@e@'éﬁ eﬁd\ﬁltﬁ ‘QD%@J g@%ade of a

pl ni ons
sligrsdbaned merfoortalineimatesalo whichgliews thﬁeelecﬁmm ¢amponents 28, 30

Wb madé in the T8 bﬂm@g@é&é@ cﬁcuﬂﬂ'cﬂ‘b@tlfvﬁchéd |H‘%|q§yér'?)f Silicon forming

é iece with I\Q

oLk TR RomiopRRS e A@NGRLAB i ipoliofobe ekdibap but they

could aBd. berafamged| iy, itst fopsfatéiTed 'l&n*d)ﬂﬂndr@rrlbodhmegt thug allows the
n_

m&@ﬂ?&ﬁﬁﬁaﬂéﬁd g}ralq}aﬁélgsmﬁao%horgﬁﬁgv\ss't hlecgl ecfl ?gnl c

corrpoﬁ@‘(ﬁ"éamus'mdlalt%ﬁ ¢an inolode severalddéntical esintrol units 28 etched in

lté‘b@ﬂfrﬂtf&% ihi6 ik bﬁe %ﬁ@&tdnﬁ At e Rfetbckile, acoln%leélrc% 22 can simply

ilicon formn ese conponents
?F@?{Eé&dﬁewog\@rmmam ghnthad iscfitde operate. 36 but t hey

Dial 36 can also include 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 48 could be made in the form of a micro
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
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25 could also be arranged in its top face 76. This
third enbodi nent thus allows the printed circuit
board and its drawbacks to be onmtted. Advantageously,
dial 36 can include several identical control units 28
etched in its bottomface. Thgs, if one control unit
28 is defective, control circuit 22 can sinply be
connected to another control unit 28 that is fit to
operate. 30 Dial 36 can al so include several contro
teny, o®tasfelemnentedtist magde by etotling b sillcooayer.t Iheomprises a toothed

‘Hﬁi% m;f‘%ef é7ncp§ctﬁ§lﬁ\g ffngr%;gqhgtf @drfosgntaté %ﬁﬁ@e"@ﬁ% "Erl]% \m?ei to cause it

urin
de rretate li@cft:aﬁtugtmq)r pgq;elsmadt gmowempat tooatmebileuperb which

Fovediif ﬂﬂatldnCtotahB(eH BMbs a’\ﬁahéﬁbﬁlff'a;\g:lt%é lﬁﬁﬁlie@% thd fi xed comb.
cou

houl hat t |
the 1 & HbPScied tapt. Tebect Fiambioh amtoaimery e nverton, the
(hEEvEy  Foy nnammmmmgmmspl@y aflevide | 26 acamprikesce Vdlightha different

AhElemAc iR ot aiatB 7 YEiee Pl e s mpea L i 360
Pat entTheomap0fadiugiag ceshnalogyo immplementad hisrei in pihotolithographic type

rrﬁér%‘i-r%&ﬁﬁm%ﬂ 4 RiiBon §Qbst a?% Al s. l'? h @lllﬁh%’ﬁqﬂéuladtgr)'rﬁanufactunng

a silicon
tt%‘tnms@ is prefe@biyhesed hare, lds@ttéattd%gnbedq‘g@h sefeneat:e to Figures 7A to

FEORERS bR réheMionBe Fakit. rB)Pﬁnﬁlé}ﬁeﬂifh@%e Bq Gﬁfn‘éﬁﬁfabﬁmn fchnique,

rota Each [ [ cured i n novene
ogeL fﬂﬁfﬂﬁ pdial Sﬁwﬂm in w&égclvie% Eﬁ%ﬂfm 'R 0pofipRled top silicon
dayeb 82sfoemingnibei snbstbéteafok/ ekaralle g hicoméerd thick, iaxeifitermediate

S T ot i 3. 4 Sl o
A de 300 umicragnatershigl. aerwai eIt @8candescillator S0sdre dormed in bottom
(el e&‘eenéondﬂcﬁ\yé’?%%' Qfé‘%ls%t Ecﬁg&eﬂrlnpg@ﬁ%"lgye?r' B6% connect the

plat e i s manuf act ur ed

I?BH\E’PB@FEFQ ﬂ%ﬂ@ﬁﬂrﬁ?@@‘}a' Vnpl emented here is

phgt 0|Aldtﬁlbﬁt§%n e ﬁié!rﬂ.ﬂ bR I SYTHE *hhéﬁenlfh {tHb )@;méd)ﬂ isGBdtrate, during
substrat e n- on- i nsul at or

.‘Pﬁﬂﬂ&‘?%c?‘ffﬁﬂf 7! §ia"i98lé'¥ﬁw4% h% MIGOWALRIRNGy| v used here,

i ke QOsatilathe SOrdabeik miatié i aferdance with ﬁegeuamgmi WQ Pélent No.

%ﬁ?i%@?ﬁ ci@ <ol &Ia*e%nﬁ%eﬁaﬁf Halfereﬁé(e '\WHL éEri'bgg h eﬁhmgg a silicon

urin eéch dne alns a
weeliaontg be pwgde gmbleass s r@tac a%ithet mpagraie@@trcmmorramg control

[T:Y) §8 |dfCﬂBtch| 3y ebs%ﬂ’lafo?rm "iﬁué %SS%Z%F@@ of 4 micro- or nano-

2P iy e sfragHre whigh s e frhepma/bosy o Hiah 3612 which is
eldctrivatly tayectedftommnswbtﬂt 22.0m 15 200 to 300

k I 3 I 30 .
v o £ OPRole BBl haS dé Bdbatioditt 8% pafhdady gompact in
ﬂvl%eﬁarmmanufamne)m domtrek ci®Qit 28 is factitated sihee there is no longer a
%@ﬁ%’f@&bﬁb‘lﬁg/ﬁ%ﬁhﬂ% elSEt?ﬁn{E b&ﬂ'o!)ﬁ(entsa‘%\( L REGEH afe etched

net pinion I con substrate

&E??‘h{g'" figh36adherelching de%m%smdplnam@ra&!e@@mcs allow a large

numberesthcompanentd teSBe! haer sitfunaRELUBR TBl6h | processing), which
th.the teaching of WO Patent No.

%’3%‘ dance W
e x 1 i e ‘r“‘ﬁ'd’dﬂgp%?s ‘ed herein by reference, which
descr Ofesoursel othensvasianis| i robnshovsc hbleat could bebenvisstied without

?E?érﬂﬁ Conpégpéag&ttﬁeﬁﬁeh% integrated circuit

In partlcular plate 42 could be arranged in an aperture made in dial 36 and be
fixed to an element arranged undemeath 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.
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15

unit 28 of watch 10. Gscillator 30 thus has the shape

of a mcro- or nano- el ectromechanical structure which

is etched in the main body of dial 36 and which is 25

el ectrically connected to control circuit 22. This

third enbodi nent has the advanyage of being

particularly conpact in thickness. The manufacture of
control circuit 22 is facilitated since there is no

| onger a step of assenbling/ mounting the electronic
conpontsheyld shenmetedhthak avatelr 18r eoutd difctetle di platet bytehding radially

Ty e T ————
tfer driverdayicesddniin sugheeass) gaid klmte wopldoaye b wginprisdh a circumferential

ryréb\,@amgﬁ,m@w&ggttgbhgg costs. O course, other
vari a not shown here-, could be envi saged w t hout

{s,
depar YREUIN he dnventien has dreepndescribedh mithrrefarance to an electronic
watéH ©0)lta invBh@drealde aﬁﬁllébdo Een@dlﬁﬁﬁﬁﬁﬁatbﬁ" whBrefPhetHbter element

B8 olntd e Solns oaprated WiH e &ﬁ%n@gﬁﬁswpmh system and

cégulatot. board 24 or on a plate of a mechani cal

con’ o s 98, 400G AR eeto kBt oA PR HEE 1
-11- [Thesingentionh bas desd dmnbwatvatln memge doi acdisplay device 26
Fﬂﬁsﬂa@n ﬁrﬁ@%fﬁﬁnétﬂﬂ' @H ﬁrspﬁfe\éﬁedf r%ﬁ%ﬂloﬁf}oéﬁqj tH%oHﬁnutes and the

hand art otective

e
3860 Pipgr Shinfaraalen peiba Joe heurscewevescise Tuigniorpalse @pplies to a
Wisplay device PO dISIBYingG @nather rtﬁwr&errwcsrhiaﬂbn SUEM @¢Caltitude. In such

i vot ass. h th vent|
226 A ol o erofip AT sanch edirireds recligsoaf itude and the
wacertd giece ofisformation cambathecthaysanide of metres wkalitudie cThe reduction
\WScFiS thdpEEfilaitd 1) %0, i re%luﬁ'g?ﬁﬁve did eSMftSrbréEs(?ze%ydlﬁerfznt hy.
spring cooperating MA ani cal escapenent sysS
and regulator. Hands 38, 40 could al so be replaced by
rotating display discs. 10 The invention has been
described with reference to a display device 26
di splaying time information, the first piece of
i nformati on being the mnutes and the second piece of
i nformati on being the hours. However, the invention
al so applies to a display device 26 displaying
anot her type of information such as altitude. In such
case, the first piece of informati on can be the
hundreds of netres of altitude and the 15 second piece
of information can be the thousands of netres of
altitude. The reduction ratio is then equal to 1:10,
whi ch requires drive device 44 to be sized
differently. -12- CLAIMS 1. Tinepiece (10) including a
di splay dial (36) and a display device (26), which
includes a first rotating anal ogue di splay nenber (38)
di splaying a first piece of
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i nformati on and a second rotating anal ogue di spl ay
menber (40) displaying a second piece of information,
the val ue of the second piece of information being
linked to the 5 value of the first piece of
information in a determ ned ceguction ratio, wherein
the first (38) and the second (40) display nenbers
are rotatably nounted in relation to a plate (42)
about the same main axis (Al) and are driven in
GliAMSBn by a drive device (44) with planetary gears
carried by the plate (42), and wherein the drive

devi ce (44 i ncludes a notor elenent (46) provided
for drilvi gneme%ﬂ&o inslvdingedisplay digl (36pand a gispiay dewice 1(26),

whidhaB&INESE & first Ritﬁiﬁg%aidbub %pfdyrrﬁémgérs(ﬁb W & first piece of

t | eas one ["anet £I ni o

8
ﬁrﬁ%’?ﬁ'@'%aﬂa 3 $°50R8 FRIAUNG. MR dispipy rawabw ©R) diselayng a second
pegE ohirfbrneaation, the @bluétwtﬂfd segond pecs Gﬁiﬁfﬂﬂnﬁtlérpbéiﬁg linked to the

gglﬁg% }ﬁe;‘fg%vg%]e gfﬁi{gl H&HE I@]arc{)e&at i O%Srgglﬁgl)on (5?“':(’ %ereln the first

ﬂ%r&@d the seeomd((30) dispimameanters are dotatablyaountad insretationl to a plate
@49%@%@5 ggﬁ{e rﬁéiﬂétnxﬁ’ih?g%fd 4 o"ﬁv@ﬁ mﬁv{aén b9 &% %aérr%g 8 device (44)

above t
WD phang an Geae camise i thS Pidte (42)s anl whareindhe gixadevie (44)

(moRidesta hber Elleﬁféﬁ! (48) chﬂrl"deﬁﬁér) dnvﬂrg it g?fgfgdtwgé‘ ﬁgﬁtﬂépblnlon (48)

di
PRIEH S 5richref /0B T2 e s darfyl e BoL{36 . =4 sl ane planet
bHdn (5 avtiicl meshdshwithnihe ceatral pir(ch (48) ahd whh aickowh (369 With an

et B Dol SR mEkSTE ) 6380l o mae

a¥'§ (8&khy the mayereat obtheaxis (ARbefithe pBORL piion 34)epi ece

( 102 hg@&@&ﬂgfﬁ% ﬁ-ugl;létriﬁe Eé@o‘f'l@%égbﬂné‘hﬁér @Bf‘éﬁéﬁ&f ih& Za%iane

'ﬂ%tﬁd ahoye e Gerlav Hiaki3h lﬁndmﬂ@ﬁ thegragend diplay member 140) pivots

an lﬂwgmé Eﬂrzotalﬁ)nt(hﬁ) &Hthy plafievpisien «5@) 4. Timepi ece (10)

accordi,ng-to a re \ L

char ac?e T 'e%qh}a?q%‘f ng F?etﬂl ?‘%ﬁ?ﬂ'"@ aSharagierzed in that

(Mrlveaiemces(tl‘a) ipcludes & Sidje arbdur (gO)ﬁ, basxidihe thal mﬂlﬂtaxis (A1), which

E'ee}vgﬂ g‘ a@tlo'nsbyr thE ?r{o?gj)éf%r‘ggﬂgﬂgg) af’i‘@ %Hhﬁ@ﬁ%fq rt[i)l:[]aé pinion (48) and
éfcﬁ'%altl'ﬂémr argrractsddeithecentiaharbbut (5S0he dri ve

devi ceg( 4ﬁném§dettd@§aééahﬁﬁg {3 8 %Feo@um %%(é@aaﬁﬁ’zehﬁn that

at the se ivots on
gﬁ? Slegest (‘%ﬂ h@% &%eﬂq&‘éﬂq rnP@éaaqi an sutnyt AbgrEwhig forms
mnve&rbi:rmlafme ﬂr]xﬁé)deﬂ'mqllﬂl ng to any of the

d d h h d .
G ool LI 0T RcBlria gt o p rRSeais Bt Pharacterizec
inj that thg seeendodisplay rn@lt‘@)er BAD) chrries narmot &8} @ndyn tratitherplanet
biAfh: (54)]1§ ro tabﬁf| rﬁ&ﬁ-‘n& &}1%,0(61& ng to the

pr ecedi ng_c ar a er| zZe at a spacer
el enen- (&imepiess; (ﬁ@)e@qcew"nmlqmmfth@mcecbmg ¢lai®)s, sharacterized

inltBattAE Ande Bd¥ee (1114? Mcfides iﬁ?&? Sfaﬁet ﬁntoﬂ—é @@bﬁ&% thalthe second
ccordin 31 of f}] Dre
@‘ ﬁglpg g?eé'&?ezgﬁﬁ ivots on the axes of rotatlon (A2) of t’he 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 plate
(42) by the first display member (38).
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5 in that the second display nenber (40) covers the

entire circular area delimted by the crown (56). 9.

Ti mepi ece (10) according to the preceding claim
characterized in that the crown (56) includes an end
surface (72) provided wth a-d¢8rcular slide path (70),

and in that the second display nenber (40) rests on

said slide path (70). 10 10. Ti mepi ece (10) according

to any of the preceding clains, characterized in that

t he cr dwn Tiraepiece (18) segnrding tq)thmnme@n@ claimd charectprizaddin that a

PQéé?rélérﬁéHt 64§ [Héert&? B@?@Eh Yhd stt (8 §mef£§bﬁigm0) display

ane |nep|ece accor |ng 0 any o
Png claims, characterized in that the plate

( 42) i 8. ammémecb gn) hb@r@h & ey dfiike ste%eb.ay cfaﬁﬁ@ chéfacterized
H el o Beind ci§iay mevotid (ADMDVETs AE P RiBilsn 2rga BRlipitea by the

cAAn tjﬁ)added to the display face (76) of the dial

(20 B TP G ARG R4 g v

éhmg’pwn;iﬁﬁ-)declumsr\an end slirface (B4)provided Witha pirewlar glide path (70),
ARG %n&etéagaﬁwd@aay H‘%nﬁﬂe‘? K@tﬂ'rgas oh ?hgb‘snde path (70).

characterize
nonocr 93t dimeriecedOeasearding to a”IY Qfé'b? e@éeq'm@)ﬁlaaﬁ%@haiaw@enzed

lirothanﬂ‘lectfm\mlﬂ €569Itﬁ§ eehttd piicH (18) aid Ml platkt pinridh &4) extend

g ﬁ?” E%' E}b &]3 % |ch i ncludes a nmai n body nmade of
ghr'abnipjee SPRLedRi RIARe. wherein  the notor el enent

(46) 4. dimi mqned:g/(mhaaioemng tmary afciné preiceding clairs, (cB@jacterized

?ﬁ%&%@jﬁétﬁi&)'%‘a@@@e{d %rﬂ@el%t C&frtﬁ’e{ujlgplgﬁbf:c%c&s)c frtr?é% I (36).
25 (242. 30jmepiecsh(103 aeqordingltq ﬂaetprﬁceﬁmgrcla;@dwajactewd in that

HerplaleIad) is Ja@deJ ld@u@'o?éb?ay(fgéﬁ (7% BPt"hG'dbﬂ (363 t he

preceﬁl ng_claim characteriz

el emedf: (menlgceaﬂm 6‘?‘29“81‘93?&?’%‘Wekh&ﬁ?@&?er'é%l”éﬁ?‘\/mﬁ Plate (42)
issmedie neslsingletpiece with theliedy3g)f the dial (36). 17.

ol oy - cripeRiedk LA BRG 15 Tl oo BRgPiE S cparacterized
(mthpt theglatd ¢42)9$ made ef ameariosrysaiiinewhatetialar e i nsert ed

bet wegp jgﬁer%@c;:ee 16?5&?%"# {be%"g) &lthe ér%%%diﬁgglam? provided with a

pl ni ons creas

Aisglaydial (36)miish inslurlesa main brpiyrmede phvemigadutionajsteriab wherein
(H@r}lo@@ eRneHng 6)% &ﬁ\%nﬂfy@%iéﬂﬂ)n@ @Jnﬂ‘bl Sieat ?Z«Z)eéﬂa?&qenzed in

U g ?déq'ﬁ?%éérﬁrgf AT e ot st P gy crcustement
12B 30) which écetchddin the awindbody dfdhe dial (36kcedi ng cl ai m
char agger ‘rﬁﬁ%:ué& (187bccoldifia ﬁu| e ﬁ%ﬁg dafh) o SctBRAG in that
thenpios elemend (4G dsa mrﬁglecb'omh cal Bystemeviai ingtched in the

Brlaf my@hﬁéa@tgg hzed in that the display menbers (38,
40) a 1. Tinmepiece (10) according to any of

t he paZce%H‘jéo'?ﬁea(l FHsaCQS)?F’A &t anpy; of dhe preceding claims, characterized

in that the drive device (44) includes slide elements (74) which are inserted between
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 slide paths arranged on the plate (42).
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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in that the crowmn (56) is made in a single piece with
the plate (42) and in that the plate 5 (42) is
carried by the dial (36). 22. Tinepiece (10) according
to the preceding claim characterized in that the
first display nenber (38) is-fldrmed by a minute hand
and the second display nenber (40) is fornmed by an
hour hand. 23 N@thod of nanufacturlng a tlnEplece

10) ipcl 10 and a di
((jevi) CI 26 me iege ?@ apa%/rgppﬂa ylgf Wﬁ&ée?ﬁdg}? ' Spﬁtgsé?ctenzed
(iB&iatdnesmbﬂyy n@neberd (38$140pared'mnd£ i nformati on and a

zlegglng%)r Otﬁéeggggﬂﬁi %%gcgrgwgf : n gfﬁﬁgtﬁb%cw Iaims characf'terlzed

tih ehestélma)mtwpu(é@)es ofaderih arsingle piace wish the plateK42) qr@ if faat the plate
abyg Cgﬁr,egm;, théla%q g@ ece of information in a
et erm ne uct i E)

rati o, wherein the fir

and t 2. sctimeaieca 010) csRing tadhRiesedipe caim. aﬁhamﬁ %sd in that
"Ry ﬁFs@%s‘p%grrﬁérﬁbé BBI i@ f@middayea e BéRsnd ihe seasmd display

mai N, ax ar driven in rotation by a drive
d@@mE%r@h RZ”P "éfrri?ngears carried by the plate

(42), zd Methed ef mahhiactmnga tireapiene (( @yincludiob adtisplay dial (36)
caéﬁ’? 2 gﬁpggﬁegﬁé f’%’ &fi I%YI‘ qgtﬁ'ngfé?{aloﬁhbgi s’b%y'rrﬂergblé’rt (%Bk &8pl8ying a
tfiret fiecesef infloppation chongggl)atmgiﬁ@pigguq dispjay m@gnber (40)

PY; Q]ﬂﬁ);ln%) agbe%o( ;ﬁé& of"mfoﬁhaﬁﬂi"ﬁ BRSvalhd H thé" §e§cfh@ltp" &e of information

a crown wé%rfn)
Foginar i 6 Hie K fs piego b IRIME(HOY BAPRENRY Fergton
' r][étléts ﬁkl@érbiﬁﬁhé‘hﬁww? AAd e Secdnd $4([)Hl§pldeélln;aensmre natatably
0 e i ni
(meyBA T 5iatads pipiats 172 Polfe sl Fhln R a1 Lt iy 3fen in
Cnlmnmtb@ra aro@ devicelidd) with planétad@amcams@hbme Ratert42), and
%rle%namg 8??0%@3"‘? fﬁg gﬁzludg& %%&}Sr &Em%ﬁf (46’??90v|d§d fc(njr driving in
dmtatmg a amtrahpiolent{ A% \g@@bﬁ@egp@guragptm@ rthq f4r@§ display member
aﬁsg‘i.@?\ldgﬂ Idaft BH@pIBhé‘tr}:ﬁﬁloH'(Sﬁ OWhléﬁﬂ)esH&fs @it theodentraByinion (48)
a in amcromacmln teF cl ud %‘ga o r40 being
pawst with aw%’i@. Wit A8 dATRE ROThIBg. %‘?Pé‘\# ¥ megPget
R/gn\?é;htlﬁ'rétaﬁcﬁi abduit ﬂf‘eemﬁﬂnaxEdMbe theonowme(rﬁﬁj the2akis (A2) of the
nuf act uri r.di [
aRscpn k). TR oo 25 REG Atk o B bigfle MU plate 423
sai d nilearactergi inithed itdhapdes3n %emvymje;adumg \M@Chﬂ'tetﬁﬁﬁon
ordin r |
ﬁlgplsy gheg?geq (%6 g#} m(oéﬁ Ao ?&Bte%ﬁ% Bl rﬁ&' H a3 (BARAnd during
nwbtcb rﬂm:mqundgilsm!aa'pﬂemeer (Wﬁh@faééemblﬁﬁgo HerManpt pinion (54) by a
aﬁﬁQtr (?:Epgnc{ @ tﬁé‘tya Rnfcr&hééﬂﬁn&gteb%rﬂ@dm??B@h@@llmbgmﬁhc tigatment is
IS made i ﬁ’ﬁgwththe
dl@ﬁ?“a?"‘ﬁﬂéﬂ o'(deeso ?H}?'Pﬁa 3 HiEee hlfter A AkE o 5 ktep
24. Manufacturing method according to preceding claim, characterized in
that the crown (56) is 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.



