10

15

20

25

| TIMEPI ECE | NCLUDI NG MEANS FOR DETERM NI NG THE
ANGULAR 5 PQSI TI ON OF AN ANALOGUE | NDI CATOR OF THE

TI MEPI ECE The present invention generally concerns

ti mepi eces provided with anal ogue display neans
including at | east one nobile indicator and which
conprise neans for detecting steps taken by the nobile
i ndicator. The present 10 invention nore specifically
concerns tinepieces of this type wherein step
detection is used for checking the angul ar position of
the nobile indicator. Electronic tinepieces with an
anal ogue di splay are known which include an interna
digital tinmekeeper in addition to the hands rotating
above the dial. This internal tinmekeeper is clocked
by the sane electric pulses that control the 15
forward novenent of the hands. In principle, the hands
and the tinmekeeper nove forward, in a synchronous
manner. The use of this type of |nternal tinekeeper
LTy w

for T
i nfor
al so krtw reRedln
necessary |f one 20 MASheS to be abl e to contlnue

counting the time that has el apsed while the hands

are 0ﬁﬁﬂg|ed w th displaying the second piece of

i nf or mh® dresee fnveRtion ngeraralin Gonces: Aimepiegesi proviged with
dhsabae fdiék%* %eaﬁf%éi@&lﬁ Cé’cnfe%bf‘%ﬂﬁ' Poblig m{] E%E}'i'naﬂ'!d which
ti mekeeper a emto eset to e correc

HeBpEse meangifor detesting atepspkér by it mdbile indieator.uBie present

oFRGRcH b, SBeficaiBabhitatis Yiten@Res Bt "t vk herein step
t detectivrs Bl wpeifobghédkind et guiartgositivntef hhé‘ﬁibtiill%%dlbé‘lﬁr

given by -2- the internal tinmekeeper. It is known that

this OErbﬁﬁémBQﬁéﬁ?dce%Qﬁﬁﬁ ah ‘Hnaﬁi@i‘@%&plb{/ aré RRoWRWHich include

has ex eri enced shock or because of

Al M pieh Sigia &'Wtﬂkeepefnlnaaddiﬁ@h%thfahaaﬁi%mtabmm@bove the dial.
(Pihi8 tintefhd Rifnek@Rpef sA8ced by R Bid elRE PR thdt ol the

forward movement of the hands. In principle, the hands and the timekeeper
move forward, in a synchronous manner. The use of this type of interal
timekeeper in multifunction watches where the same hands are used for

indicating the time or a second piece of information, such as for example an
alarm time, is also known. In fact, an internal timekeeper is necessary if one
wishes to be able to continue counting the time that has elapsed while the
hands are occupied with displaying the second piece of information. When the
hands then return to their time display function, the data contained in the
intemal timekeeper allows them to reset to the correct time.

However, if one wishes an application like that just described to be
satisfactory, one must be able to prevent the appearance of any difference
between the time displayed by the hands of the watch and the time given by
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di sturbances, the notors of sone tinepieces |ose
steps. Every analogue 5 tinepiece is thus liable to
show a di fference between the counting of the contro
pul ses and the angul ar position of the hands. If this
difference is not corrected inJjine, it may increase
to the point where it results iftotally erroneous

i ndi cations. Moreover, in multifunction tinepieces,
the hands nust be able to nove not only forwards, but
al so backwards, depending upon variations in the 10
guantity to be indicated. Further, the hands of a

mul ti function tinepiece nust be capable of changing
pts internalfirekeapelr ot isaknibsvrothab thik diflessn cenwnay ochir for example if

MRCheER S SXEREEREsr SBoR R pefadiR oren b eantic or even 2

ahrechanizahdisiurbasde (Husy anthey gédietrdin domexarhple). Because of these
Consequently, instead of the single internal

tﬂmeéa@qs dbecMaters RESOMhdimpRiecess oag StensEyasy analogue
t hfﬁﬁ%@i&%‘ﬁ tﬁ@lﬁéb?é {d’?mrdl eﬁc&?h‘ﬁ] é?%%%ﬂh ﬁ@g@We control

for e con es 6] e notor 0
hpuniges lmdvmelangalanrpmsltmnmfdhe andsvié this differencdés not corrected

nof Qr s arrutlfunctl P ave to .safj

O 2t b e pieash ot k. POl PR, ASteulS Bty erroneous
t rRlidativkis OMopeyvet] inf ﬁruﬁmmesnoﬂrtumépue&éerthwaiﬁs must be able to
desynchronl zation of the hands, is al so considerably

hmgyernatsnhafaryprds; @H&ﬁIS@r\bawaﬁﬁwﬂﬁP@Bémeﬁwm Yﬁ‘"aéws in the
j BQ?"‘?%QQ fillﬁfcab qytﬁ{r{é?”ﬁet Réndy ?ﬁh ?ﬂﬁltlfd?l%oﬁ‘%’\‘ﬁeplece must

escri known conp ete
nmbe ocapEdte rcxlilcl'[anigir@ poambn nqmcldwfbndam!a of backwardst ivdren the

t real 03| n of, t h EP Pate .No. .0 841
ohmclifn E2onRogad, " et 15 MY tnfie, [ GirEtaIE. te Hehds of
i ﬁﬁjlﬂfdﬁ@tm\ wméﬂieéﬁs\/féféngeﬂéﬂaw Ngach driv@nodye tidir own motor.
dISE Thi s novenent includes a wheel secured in

jently, isteaskonthe snglmademal imekeansr deserizedBereinbefore,
I
offhun i fip QP EEh et &bl s RukgiooiRBopn droui for

i &&Mrcﬂdaulsespd:fathesmmor lof eachrdgindt itowiflidemundarstood, moreover,
such that the

d es _a. conpl ex tt net i
<G 376 miS8 v uBRincfog timeiotat Ve o IS siprebly greater
Wheddss. Oh thete i dondRiopBP@se trisk aofPhAY Rlifference, or in other words
desynchronization of the hands, is also considerably higher for a multifunction

timepiece than for any other.

In order to overcome the problems that have just been described, it is
known to complete the motor control pulse counting/count-down with detection
of the real position of the hands. EP Patent No. 0 841 538, in particular,
discloses a timepiece that includes a watch movement driving an analogue
display. This movement includes a wheel secured in rotation to one of the
hands, and a magnetic sensor, which is for detecting the position of the wheel.
In order to allow such detection, the plate of the wheel is covered in places with
a magnetic film that defines a complex pattern, such that the magnetic sensor
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covered with magnetic film The tinepiece further

i ncl udes el ectronic neans for determning, fromthe 1

and 0 sequence, whether the position of the hand

actual ly corresponds to the theoretical position. The
device disclosed in this 5 |atter docunent has sone
drawbacks. In particular, detection of the |oss of a

step can only occur retrospectively. Mbreover, the
operation of covering the plate of a wheel with a

pattern cut into a magnetic filmcan only increase

manuf acturing costs. EP Patent No. 0 952 426 di scl oses

anot her sol ution, which addresses 10 the sane

t supplies & 1prdbkigmal Jopendiog upbntwiwdther o A6l L3 BppPosite a place
tlngglice nnveqeq; CgﬁErJSIn a_wheel secured In.

- SRS NIt gnage it iy, d R siegpees fusther fnekides el i means for
adéteahmirid)Aromahed driRP 8! séfiRneBE Whetiir! Peab&sidm &fgﬁe hand

intermediate regi on between the axis of rotation an
t fdually eorresn to theetheoretingl poesitivns Therdavies disstosed in this

j ' lar ik .th
"teF BolthofChES SRS SRR Rl pdtibiibt, Hesfota G g s of a
sstaparan enlyamged retrospedtihally. Moresverptisd eperitiorcdf Yovering the
g@ovefhe %etuelnéhe | ate when the wheel is )
Biengf g wheBh Withca Batless <t Tate, amaggeli fimi aan only increase
Srﬂﬁﬁbibbt(@in@%dsfbe_ variation in the quantity of netal
| ocated in inmmediate proximty. The anplitude of the

si gnalEp FRAsMINGY 0td éﬁ@ga‘?gcldéé%saﬁ@lﬁére§olﬁﬁ@ﬁ'\giéigﬁe addresses

ugon whether it Is |ocated 20 opposite a
dhe sameetechinical t problgrer (Tihis docuntent palsoedistlaskes a timepiece

98 hmen B Wbl S 50 @l BE g g . T

eveadlrignfocmedt of pr pRas Sthag haeaas Idaet ¢l epBitiid focated in the
,, fromthe data stored, the instant at

retrospecti vel . )

mﬁeeneﬂﬁge 5%@95 (retween the axig af otakien apdahedcicgumferange. The
T . ) ; g

eepiosd ISRt 1 80B6 OF BRI 0o AP obieh of e

pdtasl cTbisrdevideeinghuslels ath oxleictivey or @apadcitive isensors arranged such

UG4S Jo LA ey o8, 8 T 8 30 e W 1
awgUp¥ing Eopatticolar Positiod. Whealensor iso§erditvefnthe VariadidhYin the
Sq%g%ﬁt?/ o l%%tal located in immediate proximity. The amplitude of the signal
sensed by the sensor thus varies depending upon whether it is located
opposite a full segment or, conversely, the aperture in the plate of the wheel.
The device further includes a memory for storing the signal amplitude after
each step and electronic data processing means for determining
retrospectively, from the data stored, the instant at which the aperture in the

plate was located directly above the sensor.

The prior solution that has just been described also has some
drawbacks. In particular, the wheel whose angular position is detected rotates
at the same rhythm as a hand. If the plate of the wheel only has a single
aperture, the angular position of the wheel, or of the hand, is only sensed once
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-4- per revolution. It is known that in usua

ti mepi eces, a hand is expected to make a m ni num of
Sixty steps per revolution. It may therefore be
necessary to wait 60 steps before being able to
verify the position of the hand., Moreover, the
rotational anplitude of a hand 6%rrespond|ng to a
single step is very limted (six 5 degrees at best).
In such conditions, there is only a tiny change in the
intensity of the signal detected by the sensor from
one step to the next, and it is not possible to
detect reliably the instant at which the aperture
ppeses/otlitioac ttliy knoo Heattih @seaintiroepiedéds, s handusyexpected to make

B S SEniBaG Evolson, Batiay HerBbuf b nipessay to wat
I 8br 6P Blefors! beind Gbkd tEIRARK th@o?oétl&ﬁ%f 3HS Hanac Muresver, the

a tinmepiece conprising an optical sensor for
decttett@nai@rraplhtledeaefemban%@rresmndlmg feea single slepdaivagy limited (six

RS el B S, 53T DALY BN mensiy

haﬁthaa sitinab detestdd hpsthe$ewsbrl"|frbmeope rstepn tothexmext, and it is not

<PesTPRg IRt Totabigdhe slaibat it Tas, PRl pbeds directy
| Bb6VeTEH 8b@soMFRIs i88hh\E UERbREIMS tirthd pliGiost, detehnrinatibn of the

rotations during each revolution of the hand. The
waesitios ef thechpnddeerenetnrguninreahimanied retrosperdively.

i nternedi ate wheel set partially overlap. These two
wheel sERrBateat ING. o 62 3 discloses @ Hmepiegegoraprising aa optical

o ok o e K, M B, e, v
s upe rpaRidep estirmiepiecd nevemeéntyincodiagcu wheel secuted in rotation to
erpaRes Bafte  Hinubes) masaoh gut Perpiaen dhan ipgprediate whes
agef, W(ﬂﬁsq&fe!f veh ity é SlePp G RotoR OFthd lf:)@é‘r 1tios %?e Basw that the

An optical sensor Is also arranged at ]pl ace where
t Indermesdiatei wheeloset idompleles Are integarsnurabercoideptations during each

oRelchloncB M, ik R alrlrbfl 1o B i pd il el of the

Suﬁérnﬁétﬂateaﬁhéélesét pahtially rw&rla;bleThe@Mcswueele arereach formed of

reach t he phot osensror xcl;e t V\\/pe t he V\ﬁe%ﬁert u In such

o APRte Bty i apREUBNERR i NecpvesFprzoperRt ! e&fﬁm

PESNAiH6Ss, the apertures of the two wheels are in a superposed position
exactly once during each revolution of the wheel secured to the hand. This
periodic coincidence of the position of the two apertures defines the reference
position of the hand. An optical sensor is also arranged at the place where the
positions of the two apertures coincide. The optical sensor is formed of a light
source and a photosensor arranged on either side of the two wheels such that
the light from the light source cannot reach the photosensor, except when the
two apertures are located in the extension of each other. The signal provided
by the optical sensor is used to determine the instant that corresponds to the
passage of the hand into the reference position thereof.
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by the optical sensor is used to determ ne the instant
that corresponds to the passage of the hand into the
reference position thereof. -5- Unlike the case of the
wheel secured to the hand, each step of the notor
produces a relatively |arge novenent of the

i ntermedi ate wheel aperture. Ii“3such conditions, the
signal intensity detected by the sensor passes
practically fromall to nothing between one step of
the notor and the next. It is thus, 5 theoretically,
possible to detect the exact instant at which the hand
passes into the reference position thereof in rea
time. Ohikd thetcasenafithe wheelsottred tdithie Haml, each atepnofthe motor

position is onl etected once r revol utiion of the
hRFRAUCAS w@lﬁt'@i)é?areen@evwsnhef;ﬁmm?erme % pheeledperture. In

deGeHTBBhditibhs, THY sﬁ%ﬂﬁ iftBn SifCasteefcd By the'\8érsdr YaskBS practically
notor to conplete ©0 steps,” or nore,” before being able

t oeell ity nateinglbetwesnt onm step hdheanefor and Hieshexdcdt is thus,
hobTeBBE Yoshibie 18 BEAE0 Tt h R AR TER E8 Fl bl i

t'theem‘fa@ac? rp@buida]gtharlfﬁe'ni ns?I tifmﬁ ngfact temgainh,ﬁgmdramat the
position of one of the hands. This vice ipncludes a .
HERJRREANCE RAH!IGR 16 Gnbrdetasied, origecpex reellian gt thadaend: AS with the
CHNedfdce rAblanertofhRUbécdding ochireht it MR HRsHe hBEessary to
dial "and separated from each™other by an i'nterval .
coBitdepibrdneigr to complete 60 stefrs, onaarankeforg beingiable to verify the

?éégﬂgﬁoﬂpﬁtq%ﬁe hand conpletes 60 steps per

ol utron, € timepiece will have to include 30 Reed

manut ab0e APl BE 80 1P areRE NG B3 ol o B Aimeninge which
| mctiriesi & Gthdpigtepimevement Withhiearalss (Thectimepied® iMdudes a device

No. 2003107174 discloses a tinepiece wherein the
stasgisteetineothsranayia ersiérst ohpee of ithe hapAs  Thisidevgeofnciudes a
”ﬁfe@ﬁef eﬁcurlésrtbftbié Mand2hhE'a &4 SPREéﬁ'coﬁEﬁc‘ié‘ lstranged around
pul'Se,” that the nmotor has in fact conpleted a steB.
Tihes ciseuroferencea bf then slial sante separatert from eadkesdher hy an interval

el [0 netic field i he i i ec r LS

S RIBHE b St el BT nandr B8 8, fRathgd That the hand
completes 60 steps per revolution, the timepiece will have to include 30 Reed
contacts. This feature leads to an increase in manufacturing costs and is suited
only to relatively large sized timepieces.

The abstract of JP Patent No. 2003107174 discloses a timepiece
wherein the stepping motor is provided with electronic detection means for
verifying, after each control circuit pulse, that the motor has in fact completed a
step. This solution also has some drawbacks. indeed, the electromagnetic field
in the timepiece motor is generated both by the electric pulses powering the
coils and by the magnet rotating with the rotor. In such conditions, the loss of
one step by the motor leads only to a relatively moderate variation in the signal
detected by the electronic means. Thus, the solution proposed in this prior
document requires the implementation of a sufficiently sensitive and thus
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25 coils and by the nmagnet rotating with the rotor. In
such conditions, the loss of one step by the notor

| eads only to a relatively noderate variation in the
signal detected by the electronic nmeans. Thus, the
solution proposed in this prior . docunent requires the
i npl ementation of a sufficiently sensitive and thus
-6- relatively sophisticated detection system

Mor eover, any el ectromagnetic interference occurring
in proximty to the watch is liable to cause errors in
the detection system It is an object of the present

i nvention to overconme the drawbacks that 5 have just
beatativeds csaptésticeiedprdeleetiong systemve Mereevem ady oeleairemagnetic

B o rumbl i arpality B R WA it e 10 JabSE eriopg in the
r @dlecossydtem. of the internedi ate wheel at |east once
per revolution conpleted by the latter. Mreover, it

I's knopvis bh&ibjeétrbf&hé Qﬁe@;‘é?ﬂ ilﬁ}ﬁa’iﬁionttbétiv%fcdrﬁé the! _@]Wba‘tfks that
rotor revol utions necessa@y to nake an internedi ate

whavs jusbbeempeserbegrhy proviging @ §mepieceds aceprsianea avith claim 1.
nunber of revolutions necessary to make the nobile

i ndi calt ¥¥ill dsnpndarstosdethab ip|theiigyention, $he KorpaEEen gagans are
t e . ACLH 0

angle 5 Bty flec e oot 9 itbrh el lunGar aF 168 prce per
t evohaiodeocnueistedfbyt the lattero MaxeoverAit ¢éoknibvay that, iama reducer gear

advant ageous enpodi nent. of the present inpvent.ion, th

R R Ber o Dlor eyl fions REcSRsERCB.maKY & iRl nefite wheel
| BorapReslionkberevbRBbn 16958y R PRCAUMBEA b FéWILtiRRSnéssary to
exceed 10. Owing to this feature, detection of an

W ng - - Y.
dinake eibanepbile tingisator remplele gogirevelution. tmesuch conditions, the
i i . 0 WLt A .
BB BB T i ieladid 06t 516 300l HIGRUR Rt inidnt i
r iedoiced complaved tnthe(devicmstoftieaprivr ak) . 20 According to
anot her advant ageous variant of the present invention,
det ect Acgordihgad dneadantageons @mibodimehtokthegrpsenttingention, the

SR8eg T Rioo: Ehions selihenbh ey dhe Ghinlite vhool
complete once revolution does not exceed 10. Owing to this feature, detection
of any discrepancy between the real position of the intermediate wheel and the
state of the counting means occurs with a delay that does not exceed ten rotor
revolutions (almost real time).

According to another advantageous variant of the present invention,
detection of at least one angular reference position uses a magnet secured to
the intermediate wheel and occupying an off-centre position relative to the axis
of the latter, and a magnetic sensor arranged opposite one point on the
trajectory of the magnet so as to detect the passage of the latter.

According to yet another advantageous variant of the present invention,
the timepiece motor is a stepping motor, and the timepiece further includes first

memory means for storing the signals provided by the detection means over a
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of the latter, and a magnetic sensor arranged opposite
one point on the trajectory of the magnet so as to
detect the passage of the latter. 25 According to yet
anot her advant ageous variant of the present invention,
the timepiece notor is a stepplqg notor, and the

ti mepi ece further includes first "nennry nmeans for
storing the signals provided by the detection nmeans
over a -7- period corresponding to at |east one

conpl ete revolution of the internediate wheel, and
the identification and conpari son neans are provi ded
for establishing, on the basis of the signals stored
bpetidck chrresponding ity atdeast, ore complete pevalatiore ob dhevirtermediate

RbheLr oBl B ?8%&9%?5?2%53 seRRERHAT TRABS 3PS Rgidee for
ststpblighing serfithe basis GikRe amb&frwiﬂ:z&hé fillieflemory means, a
e menory Size

|l ete one revolution is limted
n@%%ﬁpﬁ“?ef‘ﬁ‘? behygena martrylar retater of the figst; @U@HFQ me@ans and the
Bed rerﬁfé E&Qh&g Sﬁo\éefheaHQFrB%F di‘%ﬁera&@EHSnecessary to
var ant o resent I nvention, one CO
r @ase the dntephediate wheel ceohplate omemvoh,m:)nes diomites], tthe anemory

ﬁ?%h?%%%s%mq“ Brery iR feoflie EenmBGnaginane i on

correspond tor ste I .
makes AEeoTigd yahaleer @ﬁoafaeae?@s%"aﬁméi the preset invention,
PO tHINPleit® réliohitiondsr the irftefhédiafeOiMEs Eotree n@s & §Peast three
backwards. O her features and advantages o

phelas tepsJB fasto sonirany tagpe situatiem thais*/vq%@pﬁgr if pae complete

f I
AR 25 ot 58,30 o Y e ooy ves
deasitiboeal steps pgs revcﬂlutwlrn itHs poséibbputoedidtinguish a step forward from

croEs se t| o of a tinepiece novenent forming part of
5‘@5 %iccording to an enbodi ment of the

|t o f2feh fSatfjed dnc Adhantadbs ot o Biasact TEUEAR il @ppear upon
Flegting the fbhéwmgr@ésjcﬂguém anféiﬂ&ol@@zsw MQ%ftrﬂﬂf-hrhﬁﬁg example,

magnet” carried by sald can occupy Vi a
aQrtq mdgf\mtl'h@f@rgaggtm’@qmwed drawings, in which:

- Figure 1 is a cross-section of a timepiece movement forming part of a
timepiece according to an embodiment of the invention;

- Figure 2A is a schematic diagram of an intermediate wheel of the
timepiece movement of Figure 1, illustrating the four positions that the magnet
carried by said wheel can occupy via the action of the stepping motor;

- Figure 2B is a table showing the succession from 1 and from 0
supplied by the magnetic sensor in various cases;

- Figure 3 is a flow chart of the means for controlling the motor steps,
and the means for making up lost steps.

The timepiece whose movement is shown in cross-section in Figure 1
includes a central arbour 2 about which two pipes (referenced 3 and 4) rotate,
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- Figure 2B is a table show ng the succession from1
and fromO supplied by the nagnetic sensor in various
cases; - Figure 3 is a flow chart of the neans for
controlling the notor steps, 25 and the neans for
maki ng up | ost steps. The tinepigece whose novenent is
shown in cross-section in Flguré 1 includes a centra
arbour 2 about which two pipes (referenced 3 and 4)
rotate, -8- said pipes being concentrically nounted
for carrying respectively the mnute hand and the
hour hand (not shown). In the novenent of Figure 1,

the two hands are driven independently of each other
byardv\p:pestlmlmg @oﬁceﬂtn@ilyomoyntadeforraarmlw sespestively thadninute

CRafT iy Bt oo G BBl Pt ol Rt FIORSE, he o
f REMES dﬁe divsh indepehddmly feachmtrers) twomutorshof wich only the
are fitted is thus suitable for use in pultjfuyncti

t rotevsi ateshowneand regpestively refesencads 7iand Aduln RIgHEP JaThese
o plepbRia, G LA L SAhebid o g g Tekplrs, and e
thmeprﬁfce wivement taandvmcms theyiase fitted Hertbus, suitable for use in

 odtfenol Hneheets” Tnectish A fiah 72 B WE oty At ¥ a firt

f psdiRtoR 'gelah &alitfophedion tienmbtor plnbﬁrmm ﬁﬁermtrﬂaﬂe viteel S and
and the p|n|on 17 thereof, wheel /18 and ni o

e oiorhd, eront wroehiuand e inion 121 HrSefo B finajy. hour
%EI \ﬁ;% 'ﬂﬂe %édnocr%fcﬁnﬂr&\’i\fé:?otpgtn{iﬁﬁgféhﬁaﬂd El'ark?g@édrﬁj reduction

connects notor our
vvgbar tainfodeed btk molenminionttd, inteemediate wheel 16 and the pinion

o P PRl et i 8% Binkad o HErET E0R o Tihfe, Sk 20. The
h&m@w:@ ad sdcBpAOM Owillo concarege brﬁ)ttml‘e Tlrsts kindersdtign etiaino which
npl ete one rotation at each tep O%fﬁﬁ)wr at i

be@mm;s NGeF R MeiRur 0 vikha ge Vg fat the same
%plfahgﬁ é“%fgo?@?wqﬁ?lth@ detohl Uﬁn@ﬁaﬂ@%m%ﬂ\/ﬂw the minute

t he f one revolution every 4 notor
swhpel It

The motor driving the hour hand is a stepping motor whose rotor 7 is
designed to complete one rotation at each step. The gear ratio between
intermediate wheel 9 and motor pinion 8 is 4:1. Intermediate wheel 9 is thus
designed to rotate at the rhythm of one revolution every 4 motor steps. It
should also be specified that, in the movement described, the hour wheel and
the minute wheel are both designed to complete one revolution every 180

motor steps.

Figure 1 also shows a small magnet 21, which is secured underneath
the plate of intermediate wheel 9. Magnet 21 is secured in proximity to the
outer edge of the wheel, but set back from the toothing thereof. The magnet is
thus secured to the intermediate wheel, and it passes once per revolution

immediately above a Reed microcontactor (designed hereafter by the
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shoul d al so be specified that, in the novenent

descri bed, the hour wheel and the m nute wheel are
bot h desi gned to conpl ete one revol ution every 180
nmotor steps. Figure 1 also shows a small magnet 21
which is secured underneath 25,he plate of

i nt er medi ate wheel 9. Magnet 21°i’s secured in
proximty to the outer edge of the wheel, but set
back fromthe toothing thereof. The nagnet is thus
secured to the internedi ate wheel, and it passes once
per revolution imedi ately above a Reed

m crocontactor (designed hereafter by the -9-
abbbreviation MRNRcaredencoted é’ﬁdedhe:F igureshd he YR fasns mare of the

NSer bl (Cofrolentss nofited] pRC S AP BERS AR 2B Nk, Yeoured
noh@smbsindgRs nidter-badge.i Dhe QfOSNBnZBf MR 93 ¢5 selbcterbisuch that

that pagnet 21 passes directly, op ite the
oﬁ@sneb ' rRarsest Abacils apposter edialies GRee eac i#volution of

t
Wr?zénttéowﬁﬁeﬁp@“nf Bl uH“aéI%eB? SPecifedS aRAt, in the present

e internedi ate 16 form ng part
tembgdmentr dhen inteamediate wheel H6 farming: panteef h,@rgeaeér%n that

- ARG EEShe Whee! (affes, L sefind GleghBt 2R v AichaS {Rf éctfBting a

d@aﬂ:rndkma referehesd eXanpl e nust be of 10 snal |
di mensi ons. However, there exist MRs that are

suf fi clt il be FiRIrstob@ that the MRCHestpibkd Gﬂﬁlhl@@(anip‘!e must be of
particul ar, one could cite the McroReed-14 devg qu
ygmall to suit

b§malkslinapsions. idpwevers thevarexist Migs:thal pe,guffigier
?%fﬁﬁﬁ@[ﬁagéné‘ Iﬁcﬂﬂrﬁé‘tﬂ?rs %Hé'c{oh}éﬁﬂfé)thtehﬂlc‘i'@i%&?-'ﬂ developed by

cont'act bses 1 n e presence o
sABLILAB8A| CH-20%h Marin, Switzedandr emai ns open if 15
the field does not exceed a certain threshold. A Reed
cont acAoReéd usoritactds is tas ebhtach sessitivs o ﬂmgmﬂgmttiat fie:ld This

sensor, for detectin pre
864 iR S oreshoe ot AL AR aiefeS TRIE Lf ppfiag open i
WSl By 8ERBE eXtdsed 4 éé&mh%@sﬁ@l&%'%ﬂ tdntscton Husdends itself
two MRs referenced 22 and It al so
to use as a magnetostatic sensor for detectlng the presence of a magnetic field
whose intensity exceeds a certain value. The timepiece whose movement has
just been described thus includes two MRs referenced 22 and 22'. It also
includes electronic means, which are connected to the MRs and which form
therewith magnetic field detection means. These magnetic field detection
means are for supplying a binary signal whose value depends upon the
open/closed state of the contact. In the following description, the value “1” will
be attributed to the signal supplied by the detection means when the contact is
closed, and the value “0” will be afttributed to the signal supplied by the

detection means when the contact is open.

In accordance with the preceding convention, the information supplied
by the magnetic field detection means may be assimilated with a series of 1
and 0 reflecting the state of the sensor after each step of the motor control.
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i ncl udes el ectroni c nmeans, which are connected to the
MRs and which form 20 therewith magnetic field
detection neans. These nmagnetic field detection neans
are for supplying a binary signal whose val ue depends
upon the open/closed state of_ige contact. In the
foll owi ng description, the value’"1" will be
attributed to the signal supplied by the detection
means when the contact is closed, and the value "0"
will be attributed to the signal supplied by the 25
detecti on neans when the contact is open. In
accordance with the precedi ng convention, the

i Sﬁwenatermdwp prhesd 9 cympletesrane eevcclutioreenjeleefDechinr steps,

TR SedingRrafat Sl b il b JaedfEe, EhuBiny wi & glrigg of four

tbtepﬁptp%wdéwtthlt ther&Oha$i mstebeon ein’yede\iﬁrgal\/\bﬁﬁthe%irectlon of
| etes one revolution every four notor ste

8fiee ket us weralldhah Agcardirg F%H@ap@fenéweaf ipg, mﬁtcﬂetectlon
an%%hk%@lvfg?ggpalzﬁﬁgﬁ% PHr e t\ﬂ?én H@rrﬁeﬁﬁédla%; %Nheel is

been any di rection operati on
u@cwmg atfirat anguao pabitign tand: theypsuppina signainbaving a second

UtuE "SRR S PR Ty R, s ehedié filefl, s, o8bupying a
fsécﬁindaamgﬁléf pBSitibh| Piyue @ Shevs P BOYr Positien b, B‘ﬂ\érﬂgﬁ that
a second value, different fromthe first, when t

|m9ﬂﬁb&1a@@n WPREEPY| 18 e epyhadiment ﬂeaiomméngm ghbject of this

Smp" chthaBnet 2% Bedifina ol sdF Tncheed Hitp & sbove

fMRm tim ¢his Wasitiin, the Iiriter:‘mtyoofemmiagnet\f&ﬁétd@gw M&Lis at the
s located djirectly a

s occ n sition a,
I é'lefJ ylWﬂgﬁep?é]tl@qtehthuﬁh‘@sltﬁt@r@q)?%ﬂ igrtn w%%ﬁpyalue of
final §ﬁ ﬁé[ ?Rﬁldﬂa b§ tAb ddtEctidP¥idand) when tﬁﬁ %t:&g?écupymg

t hus be closed In this position.
tszltmrgaas tmlso‘im"dﬁdnmrsely,ewtiem etdgneh 2ridaoscupydmg pbsition v, the

CO3Ebe sRpaitBit ey B 327 8t s RygMiimped the optactor must

ttheretoredbs b@@ﬁ Qn I8iB &ledbhd Pokitioh! PRE MBIutZof theddighdlSrovided by
maxi mum and the contactor nust therefore be Open in

tthpsletectiondneans when thamagneat iseocetpying posigoaly ipthus ‘@ad

by
As regards the value that the signal takes in the two other positions of

the magnet (positions B and &), a certain number of variants may occur.
Indeed, in these two latter positions, the intensity of the magnetic field at the
MR is intermediate between the intensity of position o and the intensity of
position y. A priori, the signal provided by the detection means can thus just as
easily take value “0” as value “1". The table of Figure 2B describes three
variants of the present invention. In the first of these variations (line A of the
table), it can be seen that the MR is only closed in position o, when magnet 21
is located directly above the latter. The MR remains open in the other three
positions of the magnet. These positions thus correspond to three successive
0s. Variant A corresponds to the use of a relatively weak magnet which only
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t he detection nmeans when the nmagnet is occupying
positiony is thus "0". As regards the value that the
signal takes in the two other positions of the magnet
(positions P and 6), a certain nunber of variants may
occur. 20 Indeed, in these two,{atter positions, the
intensity of the magnetic field at the MRis

i nternedi ate between the intensity of position a and
the intensity of positiony. Apriori, the signa
provi ded by the detection neans can thus just as
easily take value "0" as value "1". The tabl e of
Figure 2B describes three variants of the present

i masagesito clasetthe dontast ifdt ist indw&diat%nrpﬁimigf(mi the latter In the

LB 145 ot (90 B 5 SR 4R B, 088 in postions

dixr &d Igy of braget 179, lanidt thiat tH@eVIRRsr@yan irs positions ¥ ame ¢. The
ot her three positiagns of the magnet. These position

¢ Innsityaf dap Bragnetic fipkieat tae lacabien gk thedIR Kdhbarietically the same
c th f ti "
oBY BRSUANP o8 Wt 8 SRSl b Bl B e ot
i mténmcbfﬁthe rm?néti&iftgyd Whidl'hjelstb allaws the IITR tmeﬁe shoseddis higher
variant shown (|1 ne It ca e seen that_tnhe I
cihggeths Akl '&eaﬁgy t at_am%@'ﬂewsn@dﬂeqp%,?aﬁdsmy the same
: E\?g?@tié fieRPRbrisity ROShEUGR Kect hedcontd@ cldddidoRRén Yhédmagnet

magnetic field at the |l ocation of the MR is
t passast froml pgsitioreastanpositiamBpbut isinot quificiert tonclose the contact
position b., However,, because of hysteresis, .the
cFgincHfien [ the dRaghe) RRSSERJTOmAPRING i dp PURGR, 5 Jsghould be
abh&ied MRatMRd Galle & PRBFe 285 dokeest takBaihtd ®nsideration the
critical intensity that “just allows it to open. This
i posaibilityref & reversatdny the drection) of oparalion.tlp sush ensitugtionowhere

SRR Tl 2 haRlATEE Y Ry ey TR Bl RS TBv05881 n ot

Clvords, the c6ARICER! cldsed ap dbitidied andeopargingosititssp.sHowever, the
posi tion to position 6. It should be specified that )
t disectionl ef rofatipnasacpgifens @8 thewcontackin prsitions o and y. Finally, in

consider ation the ossjibili of r he

RS el iriatt s, AERRCCR, t %, sBef JHSY Bbidyb b6 ana B of
t hraghet 21 chberesperid RABlewscessivg 1608hd tisathé baly 0 is associated
variant Bis reversed. In other words, the contact is

cwish qepsitionpp Jt wilb heninslesstopd thatcasesCreasrespondp f@ g use of a
t Irje(?atively strong magnet.

In order to make the timepiece forming the subject of this example, the
components are preferably dimensioned such that the detection means supply
a signal that conforms to variant B. However, it is possible for certain copies of
this timepiece to correspond to variant A or to variant C. Indeed, if one is
working with usual tolerances, the probability of a copy dimensioned in
accordance with variant B actually having the features of variant A or variant C
is reduced but not to zero. According to an advantageous feature of the present
invention, this type of variation between copies does not constitute a problem.
Indeed, the means for detecting an angular reference position of the
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15 direction of rotation has no effect on the contact
in positions a and y. Finally, in the third variant
shown (line C, it can be seen that positions 6, a and
(3 of nmagnet 21 correspond to three successive 1 s,
and that the only 0 is associagig_ with positiony. It
W Il be understood that case C corresponds to the use
of a relatively strong magnet. 20 In order to make
the tinepiece form ng the subject of this exanple, the
conponents are preferably dinmensioned such that the
detection neans supply a signal that conforns to
variant B. However, it is possible for certain copies
ointermediatei whgsl @ap heobasad en ﬁmﬂallowingapnilmipleAl rothet presence of

¢ B SesSecu FRETS: bRl ), Toe “SEebngy ot TS arresponas to
2boGiie® BUFFNRE nvdgriat Pa! intthe Jhesérioeddf twohsbrisBeutivée1a (Variant B),

features of variant A or variant C is reduced but not

t Giesbof theserth aefresponds davihe Pagionst pktheimagaet.tndhe event
P2 R 14 Qr‘éeﬂ%f %ns%cﬂ |§? gV%rﬂfAk)lV%é?é fs%%tggtf’?ﬁ&respond to
ndeed, the

copl es does not cons a pro
npesitiori arof dke¢ ad@gneyy an angul ar ref erence position of
the -12- internedi ate wheel can be based on the

fol | owiggred 3 ReaPfiéw dhuart b the eneaRs fof cohftblifg, checklng and
consecutive is (variant C), the second of these

ceprredipanie pesitin of the intermediate wheghdt has. been ﬁﬁ@n that the
(F)’t;:rﬁéﬁi%& o ithis Exah e it ggdt Yr?cllg]c?es( MRah&7or @te?hrﬁqglé‘ bésifions of

ese 1s corre ond e position a
nwgheftternneﬂ:aieewheelst ofiet Associdied Mithathe hour dandeard ithe other

AR R, B8 P o Qo S e BEE A e

f@ith ¢@°@t‘ér@ﬂe| mngmnﬂbaiéke Pdeand assedi ét%@twmgtﬁehm)mﬁd Mtwill be
o_f { e internedi ate wheel. |t has been seen that th

stoed hawaver dhatthmsame ﬁxwlae@thwlaq@gplve%@ete@mon of the
dﬁésﬁﬁéd thbtﬁh&qﬁfeﬁhgﬂétﬁﬁhégwd‘” i nt er medi at e wheel s,

one assocl at ed our hand and the ot her

aSSOC']Z’{eegla o?lg?q/en A vf?ﬂ?em}%té NHeRI9 Unich is driven by

expl an |on are eferencé 1o

i pitiennidf atotonhdala Bnawsrs mamiae,dnmtdrl? obey shtherputsesdsupplied by
4 IclcanPrSI circuit 30, which includes a quartz oscillator and a divider 36. The
control circuit is for rotating the motor rotor forwards or backwards step by step.
The diagram also shows a counter/count-down counter 31, which also receives
the signals supplied to the motor by control circuit 30. The counter/count-down
counter 31 is incremented by one unit each time that the control circuit
produces a pulse causing one forward step, and decremented by one unit each
time that the control circuit produces a pulse causing a backward step.
Counter/count-down counter 31 is a modulo-4 counter. In these conditions, in
the absence of any incidents, there must exist a univalent correspondence
between the four possible states of counter 31 and the four positions occupied

by intermediate wheel 9.

The diagram of Figure 3 also shows a two state magnetic sensor, which
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under st ood however that the sane expl anations al so

apply to detection of the position of the other

i nternedi ate wheel 16. 15 The di agram of Figure 3

shows internedi ate wheel 9, which is driven by pinion

8 of nmotor 7. In a known manner,, notor 7 obeys the

pul ses supplied by a control circuit 30, which

includes a quartz oscillator and a divider 36. The
control circuit is for rotating the notor rotor

forwards or backwards step by step. The diagram al so
shows a counter/count-down counter 31, which also
receives 20 the signals supplied to the notor by ]
derforroed diyr Baed c@olactere2e andt i0e/ pawer Meens asseaiptast therewith.

o SRR Sl oGk o oG08 o 2 el of 1T, whi
aurebpondsto tiesl cloged e opent statecodf thei MR afterteadnepulse of control
R NS hE i i 6, B RE S35, LSRR memory
GRrteREed 38, WARTCstoRSYItHE RBEN VAluesd takeh BPIseSRyral. A6Vin this

incidents, there nust exist a univalent correspondence
bexaneRie the sighaliseqmnciets eenaated svery fouusteps, iBis peasihlado limit

P R, A, s BT 48, Bl ns 2

am¥of “Figure

s#ras@ble Wbi @dentify3-thes stepr Imd‘ebyoﬁ@ﬂﬁ% wontferénce Yositivh o of
t he power neans associated therewith. The nmagnetic

detessrediate dubeal 8- JIngRegordancre Vil the sueredings explgpgtion, the
JeeHcalon b AEBRE dpske (o BXERPRCEH B MBRUR, . n e
girgsence obnthrdee congeetitive $entw secontraf these RAorrespond to

memory 5 referenced 35 I.C tores the | ast N val.ues
BiRiey g PhaegRaRte Mol o T, i 185 afk Reven odsaruNe. these
SSAHR £ cBrbepeR ﬁﬁgééﬁﬁéﬂ of SlintéthiRfate \ihdel 92 PxEbRlifg to an
tolimt the storage to two values. Fromthis

i advantegeions varibet, irdaddition tapositiomeaidenBiicatineneans32 are also

identify the step corresponding,to reference position,
LSS0 for igenhing dhe RARER 00T HTF INISTheENRPEOY RDalySing the

e Y an SRR e Aopbrafingey Wi 168 ot rebIer " e ©
Comparison means 33 are also provided for comparing the position of
intermediate wheel 9 determined by identification means 32 with the position in
which the wheel should theoretically be in according to counter/count-down
counter 31. Any disagreement between these two pieces of information would
indicate the loss of at least one step by the motor. In these conditions,
comparison means 33 will, in a manner known to those skilled in the art, send a
signal to an additional pulse generator 34 so as to make the motor catch up on
the steps that it has lost. In accordance with the preceding description,
identification means 32 identify retrospectively the step corresponding to the o
position. However, one need only wait for the first 0 following a series of 1s in
order to know to which step position a of intermediate wheel 9 corresponds. In

the absence of any reversal of the rotational direction of the motor, the
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presence of three consecutive Is, the second of these
Is correspond to position a of internedi ate wheel 9.
If the 1s are never consecutive, these isolated 1s
correspond to position a of internedi ate wheel 9.
According to an advant ageous vgglant in addition to
position a, identification neansS 32 are also 15 used
for identifying the position y of the internedi ate
wheel by analysing the series of consecutive Gs in
accordance with the sanme principle. Conparison neans
33 are also provided for conparing the position of

i nternmedi ate wheel 9 determ ned by identification

nidantificitioni defay teep oet thieraforenexcaeddherdisationeel twmsieps. In this

SERD8E: 55 ARy caresBpbah b A po Y eRtor £ 4K nEBt Radd o 4-
oThé ifemtifiedtionmeans thusi wetkqraetidalig il eabtioke. at | east
one step by the notor. In these conditions,

conparm@ruia?aﬁﬁ of3Figutd .3 lsnowsnametmekumeplm thtlae present
skilled in t art, send a S|gn<'épto an. ad

plveRtigfbRstugiesra secas epunter/caunt-down GRUNST at-t!'HS iHa Spedulo-
t go Eg@:&%r/ggﬁﬁtdb@vn %%niegshkg'c%uﬁfé?%d 2BGRteM37Ns tu'i‘tﬁ*emented or

precedi ng description entl cation neans

i dlearenfeyltedaby @mpemomby pach pulsecsupplied dypentdioh g:lrewt BReThere

SeBSs R84 QUPABD: 7SR SN S8 o R b ol gl et o
SEAMtEOST tandrtha 180 polivinEesicpiedbhe tHe ﬁanwarcﬁﬁwomésma! It can
In the absence of any reversal of the rotat

Clbe 0 SPat ReUNIBE BN Corer (S JanRElegiodunagy volatile
dﬁ%ﬁhd}gt%t FT‘H’eeﬁJﬁEﬁ’orﬁ of F‘ASH meled erﬁ“drg Beofs foV$ave! BRSposition of

exanpl e del'ay corresponds to a
ptb‘@l homhhatyi eor @xample,hmemthe hatteryofnoti showh}: which powers the

blekn b herbtet S 4 e iinhi Vol proviged by
thet battéﬁﬁ@lst befow RV éhresioldi valledesuntes/eoontd down counter 37
count er/ count -down counter 37. _This i.s a nod

ctsamﬁ BfY ko Gantgahip &ftﬁmwolaﬂle@EE’&QMéPe@fry géuﬁ@eﬁwﬁs the
fcﬂcﬁ:fl‘[@i"? g b%‘én &SLﬁﬁeMT %éﬂselﬁ@rbd%mo?ﬁ@ﬁ‘the hand, in
suppi i t r o

circuit 30. There therefore
euomslaalwmlemmgﬁﬁ am:lr thespetues be theestateporespongling to the real
ngﬁgljl Cof ttﬁt e?ma d. At this stage, even if the watch is slow, the
correspondence between the position of the hands and the state of counter 37
is preserved. The person wearing the watch thus only needs to use the control

stem in a known manner in order to reset the watch to the correct time.

The features that have just been described are particularly
advantageous when, as in the present case, they are associated with a watch
wherein at least two motors each drive an independent hand. Indeed, with such
watches, it is possible for a battery failure to occur at a time when the hands
are desynchronised to display information other than the time. In such
conditions, saving the position of each of the hands in the non-volatile memory

allows the watch to be reset to the comect time without having to resort to
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counter 37 and the 180 positions occupied by the hand
around the dial. It can 10 al so be seen that
counter/count-down counter 37 is connected to a
non-vol atile nenory 38. The function of non-volatile
menory 38 is to save the positiga_of the hour hand,
for exanple, when the battery (not shown) which powers
the tinmepiece has to be changed. Thus, as soon as the
supply voltage provided by the battery falls below a
t hreshol d val ue, counter/count down counter 37 15
transfers its content to the non-vol atil e EEPROM
menory 38. As soon as the watch battery has been

r egsiyncergnisationoé thesrandsads t he position of the hand,

in non-volatile menory 38 and thus returns to the

st at e Tooseeshidediinghecart ivdll understard ithatoin @rdemforthagstate of

oS8 L5051 RS BB ot g o
t e pbsitien o thigUmarrr nitiét 2isti of alf be dnitialsed] h({)vparerpmltlallsation
< o 7! RO IR RS TRRRREATAIHIRG Sagh HRUERY chatiae,nen testate of
tESur?t@E&&%t-ddV\FFPcoJﬁ‘t@ f@a,%ug&.gdt iRatoleatileUheniFPB8. A single

described are parti cu ant ageous when, as in
Imt:qilsewhopemlen manemuar’qe %w‘&@en’fatoﬁsme that thexwekch works for
ng ﬁ{l @’é | east two notors each drive an independent

§ ed, with such 25 watches, it is possible for

c Dot B BeS i o8 et R P o crr

t TRet differentn bdkES thabnappdapnin tﬁavmagrametmmslda oot ogenerauy
each of the hands in the non-vol a&l e nmeno

¢ FaITasRaNd 10 diRince glevices. {mdhe pretarted VARang wag'aﬁ embodiment
haééa’ﬂ)e%jg c%l:éf;{( fa%gs ]o%scfﬁéd' RGN f,l%ﬂbé% B uFehQ arte in fact,

hands int art w under st
i accordelishiedr btyhea ssingle anhicrapontrolier quograntoed ecmmé\gly and

37.to nd to the position of the hour hand,
tﬁﬁegag?‘{ﬁ'“gﬁgglf“%‘?? hand nust first of all be

initia : weve | satio oes need

to be aplaisbroisihg! il Riscirrefiiinahdbr dgBigments

Sb@.ﬂenpt‘o thee ke G g aﬂqmmp@y igde B7theserfBydithent that forms

non-vol atile nenory 38. A si n%
the subject of this description without departing from the scope of the present
invention defined by the annexed claims. In particular, instead of being
incremented by the control pulses supplied by frequency divider 36,
counter/count-down counter 37 could be incremented by identification means
32 as a function of the signals supplied by detection means 22. This variant
would ensure that the state of counter 37 really corresponds to the position of
the hand. This would be the case even if motor 7 were blocked such that the

catch up pulses are non-operative.

Moreover, the present invention is not limited to the use of a magnet
associated with a Reed contactor. If intermediate wheel 9 is made of an
insulating material, it is possible for example to replace the magnet secured to
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initialisation operation may thus be sufficient to
ensure that the watch works for its entire life. It
will also be understood that the diagram of Figure 3
is a flowchart. 10 The different boxes that appear
in the diagramthus do not generally correspond to

di stinct devices. In the preferred variant of the
enmbodi nent described, all of the tasks described with
reference to Figure 3 are, in fact, acconplished by a
single mcrocontroll er programmed accordi ngly and
integrated in the tinmepiece. 15 It will also be

under stood that various alterations and/or

i ther wheekby 8 metal parit and ta puyddesan industive of kapagitive sensor for

d h
MRS oAk SR SR Mo BBy E R, Comrsey.
s imeenadiateleh¢xl @siemade oivmetal, dhisgeissibbaltcysea thmsarsameetypes of
E%%&s&asp&%ietcio&ijé% SRRB AT e indle RS g Rtermediate
3 t 37 Id b
[ ﬁvp;eéﬂglﬁ?%% 'lgﬁ!eﬁhtbl fﬁl\(?g?ggﬁnn:;ns gguas aef unction
of thepghggeal eSLHQBio're Y dFdL the OBedEdR8uSHon iR including

varlant moul ensure ?hat t he statgeof counter 37
r rdeinyediater wheeln@ sloes nateesdstotbea #eppinganptandThasg skilled in

Wﬂ}ﬁl %{tﬁ@lllt @riq{rﬁé nd ﬂp‘%P gb& cgﬁéro h@% Qgﬁ I a@ %ﬁ%ﬁgqf\‘tfr example a

Mayeshtefioud Rt eadathbel ubeerihiplate of the stdppingd mdtdro t he
use of a nmagnet associated with a Reed contactor. If

internedi ate wheel 9 is made of an insulating
material, it is possible for exanple to replace the
magnet secured to -16- the wheel by a netal part, and
to provide an inductive or capacitive sensor for
detecting the passage of the netal part above the
sensor. Conversely, if internediate wheel 9 is nade
of nmetal, it is possible to use these sane types of
sensors associated with an aperture arranged in the
plate of the internediate 5 wheel close to the

peri phery thereof.
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Further, the notor that drives the gear reduction
train including internediate wheel 9 does not need to
be a stepping notor. Those skilled in the art wll
understand that any other type of notor, such as for
exanpl e a synchronous notor, couyld be used in pl ace
of the stepping notor. 10 -17- AlMS 1. Tinmepi ece
including a tinepiece novenent associated with an

anal ogue di splay including at | east one nobile
indicator, said tinepiece 5 novenent including at

| east one notor (7) and control neans (30) delivering
pul ses for controlling said notor, said notor being
pELAIME] for driving said nobile indicator via a gear
reduction train (8, 9, 10, 11, 12, 13), said train

i ncluding an internedi ate wheel (9) between the notor
(7) and a second wheel (13) secured to the nobile

i ndi cat ¢r , Tinnepigeaiincledingt & dimepiece mevergentr assaekiatetiowith an

S el UGS, Ci6eatt 550 BB R RaERD o amepiec
t hﬁaxkhmnﬁaﬁdﬁgréthéésﬂ éife AIbteO(7) ek edrgraraneang (ﬂo) delivering
22, 31, 32, 35) for determ ni ng whether 'the

nrev@ﬁérfpr @ntrﬁ@nmm‘ &Nt ($3I4BPLOR Haing; piiided ot a'évmg said
Wik ﬂﬁlca\’cﬁr\ﬂg {)?E%Pq'e&l?&[o?’l lra@g@t”f?e (ﬁ(ﬂh a'i‘ﬂ 13), said train

correctlon mea means
airtlydiny adedtefmedmileswheelt (2 IbletweJert the motomd?)sanfae gesond wheel

{1 Ll f.t {
T TRrReutetE o 3 ol Briceitr. e g rafohl Bin ity provided for
MYAvRg the | indemeiRts Wh@é?ihrﬁ@g?h dedorstaritGangle Lpas teaghearevolution
angul ar reference position of the interpedi ate wheel

( 9PMmplsied bychecmptss, fextidepigcadupher INekising ehecking reans (21,
Wgzs anﬂk 53"39?&9 Jétér?ﬁt%@' \Hﬁetr/g? thd F@arl'rﬂé\?érﬂsﬁiﬂ & the mobile

I S bccupyl ng sal ence position
( {ndicatod cbmespmﬂsl o thg agsalgdeilvemd/ bmgha coptrohmeans (30), and

“Ebienh SRETRTtad SRl 6 She MBS el B0 rpied o
t cORPHIAEE thehbtorigdr 4R cofftrt & Sdditirof thetrhabile indicator,
the timepiece being characterized in that the checking means include
means (22) for detecting at least one angular reference position of the
intermediate wheel (9), said detection means being provided for supplying a
signal having a first value when the intermediate wheel is occupying said
angular reference position () and for supplying a signal having a second
value, different from the first, when the intermediate wheel is occupying a
second angular position (y), the timepiece being further characterized in that
the checking means include first means (31) for counting the pulses delivered
by the control means (30), and identification (32) and comparison (33) means
for determining, on the basis of the signal supplied by the detection means
(22), at least one per revolution of the intermediate wheel (9), whether the real
position of the intermediate wheel actually corresponds to the state of the first

counting means (31).
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t he checki ng nmeans include first neans (31) for
counting the pul ses delivered by the control neans
(30), and identification (32) and conparison (33)
means 25 for determ ning, on the basis of the signa
supplied by the detection neans,,(22), at |east one
per revol ution of the internedf&%e wheel (9), whether
the real position of the internedi ate wheel actually
corresponds to the state of the first counting neans
(31). -18- 2. Tinepiece according to claim1,
characterized in that the constant angle, through
which the internmediate wheel is driven upon each

r evol ut 2onTimepigtecaccbriingttheclaiot dr charectesiged in thatthe Nonstant

0
A, oo i PR 3B SR 0 B B, rvoutr
l esﬂn%t@& b%tﬁ@hﬁtor{@ecﬁﬂe@m degN f hef®N&tipng t hrough an
angle 211/ upon each step, such that the

i nt er meg] a’& aé&dlﬁéﬁo%%ﬁeﬁ%ﬁﬁéder%gqﬁ)that the motor is a
exact |y n* N Ui'stinet angdl ar positions. 4. Timepiece

asteqnpmg]@lotar :mladmg :-a rowa(i'aapmnd@b‘or rotatimgathrgugh an@ngle 2IUVN

e sach S shch (et b foegiate Mhief o) A AeBhy AR oocupy

t axadty PN disendtRGe/r poskibAs.s, char acterized in that
t he checking neans include first nenory nmeans (35)

provi deg fm ﬁﬁéé& %ajf&,ra.ii téb%ﬂﬁ!?a gﬁai%'tér&@dbu thdt® < n*N < 10.

det ecti on ovel' a perio corresponding to

aheel (8 %'fﬁéﬁa’%%e%éfﬁ?é‘?ﬂ' {8 28 3 TP RE Rk @ = 4 or

cnﬂﬁaﬂison means are provided for identifying, on the
basis of the signal stored by the first nenory neans
( 35) ., BheTmiepiecenfictdrdingi to enycsfithe ipngcediam slafris,) characterized

et the EEES@%@ BBeH IR Greh TGy BRanScen) Sayded for
a.@tssﬂsr U S AR 90 gaongeanenzzs corcacperid
correspondmg to at least on complete revolution of the intermediate wheel (9},
and in that the identification and comparison means are provided for
identifying, on the basis of the signal stored by the first memory means (35),
the state of the first counting means (31), which corresponds to the angular

reference position (o).

7. Timepiece according to claim 6, characterized in that the
identification and comparison means are also provided for identifying the state
of the first counting means (31) which corresponds to the second anguiar

position (y).

8. Timepiece according to any of the preceding claims, characterized
in that said means for detecting at least one reference position of the
intermediate wheel include a magnet (21) secured to the intermediate wheel (9}
and occupying an off-centre position relative to said wheel, such that each
angular position of the intermediate wheel corresponds to a distinct position of
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of the first counting nmeans (31) which corresponds to
t he second angul ar position (y). 8. Tinepiece
according to any of the preceding clains,
characterized in that said neans for detecting at

| east one reference position of ,the 25 internedi ate
wheel include a magnet (21) sec& ed to the

i nternedi ate wheel (9) and occupying an off-centre
position relative to said wheel, such that each
angul ar position of the internedi ate wheel corresponds
to a distinct position of -19- the nmagnet, and further
including a magnetic sensor (22) arranged opposite the
[ ﬂteemagdetaaed Wiréher iscloding managmtmmnsoe&%)armngegmposnte the

" P abli e 05 el A Son s o8 e hr RES Y] 18 when

Str@ﬂﬂb né@ay Ioeeu@uggfacrm p\b%itlebﬂ aAd tsh@h et esupplies said signal
occupylng a second position (y). 5 9. Tinepiece
abadngiarapcood amiueovhem tmomeg a@cclumnmga second position (y).
characterized in that it includes second neans (37)

f or coudt i Timepiecepadcoedingl & ameoétlhekmecerﬁng claims ptharacterized

TR PR BV o B0t P B BRIy e
NESRFOl NERTSS(30N, Cdriddéé&ﬂna rﬂ@ﬂo%éhhé €38)T5&bing &9 pdsition of
keeplngma record of the state of the sécond countln%IIe

indicatam saidtsesond memerydneanpinckigiiga pag;vola
memory (38) for keeping a record of the state of the second counting means
(37) when the timepiece stops operating.



