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In Figure 1d, the power supplied by the primary energy source of the watch
has become insufficient to move hands 4 and 6, which, in the example shown,
continue to indicate 20 minutes past 10 o'clock, whereas the value contained in the

4t|me counter may continue to be incremented, this updating of the counter value
consuming less energy.



continue to indicate 20 m nutes past 10 o' cl ock,
whereas the value contained in the tine counter may
continue to be increnented, this updating of the
counter value consuming |ess eneggy. -3- Figure le
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psertelidn Figuhs 1t, angs on e dia

f oLl g ngeat he tm)e( pzslegggé S?Q%@r{?ea%%e%ﬁw@%? refpted mode. In
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t rayingx seplhaeds tieBnery Sold! THaS i t pegons Li e
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If, 5 1 ,nutes .(counter

"l@%ﬁs@%e, RoUPhaht 3 lé shifted by 4 hours and 15 minutes in the anti-
c!ockwnse direction. This value of 4 hours 15 minutes is obtained by taking the
difference between the value contained in the counter 8a, namely in this example 5
hours. 15 minutes, and the predetermined reference position of hour hand 4a in the
non time related mode, namely in this example 1 o’clock. In the knowledge that, in the

example concerned, hour hand 4a is initially between the 3 and 4 o’clock indicators
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8a), and 0 hours and 5 m nutes (counter 8b)
respectively. In the first case, hour hand 4a is
shifted by 4 hours and 15 mnutes in the anti-

cl ockwi se direction. This value of 4 hours 15 m nutes
I's obtained by taking the difference between the

val ue contained in the counter 8a, nanely In this
exanple 5 hours 15 minutes, and the predeterni ned
reference position of hour hand 4a in the non tine
rel ated node, nanely in this exanple 1 o' clock. In the
know edge that, In the exanple concerned, hour hand
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stRsRYle fareviget re3sons 10k manufaspiriae gests: apd availablengnach in the printed

batcur oV thetWitciyal ue corresponding to the position of
the hands is maintained and thus actually corresponds

to the real position of the hands. However, this

solution is not 25 dgng\deOfH@w\ymﬂd,@asons of
manuf acturing costs, and avail able space in the

printed circuit of the watch. SUMVARY OF THE
| NVENTihQ¥cordance with a first aspect of the present invention, there is provided a

synchronisation method between analogue display means and a volatile time counter in a
multi-function electronic watch when the primary powering means powering said watch
are replaced, including the following steps:

(i) calculating a value representative of a time information item by means of the
time base of the watch;
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30 I n accordance with a first aspect of the present
invention, there is provided a synchronisation nethod
bet ween anal ogue di splay neans and a volatile tine
counter in a multi-function electronic watch when the
primary powering means powering said watch are
replaced, including the follow ng steps: (i)

cal culating a value representative of a tine
infornation item by nmeans of the 35 tine base of the

wat ch; [ th lue in,the volatile tine

count er Orﬁ]ig)th%g%gé tg %t"\?g' QU he volatile tine

count el(lllpewdahdg tred Valuas thefvoratile time Oéurttéte%erﬁ)dl@mlw%s a function of the
the ti me base;

i.me . for mat
Wz %‘ﬁeq‘gxl%é&m&.' SIMagHogy efrhtéy\ﬁl1 U@yk?aéﬁr esentative
of a t iimesynchmnisetidsplayt cEfrthé)yalué réﬂi@se’ﬁfa’iiv@wﬂr;% tﬁhhéS Fhlfcﬂbhatron item by
|rst oper.at i tch or
R QbR dioetlmBRRUR =L cReEng ot Sa PeRle Retme ode
r epr esént adri- sr}z?cbfontsetil Mplaﬁldita?d/aIUenﬁ%tf f@treséﬁtant/@rafby time related
ue di S in a secon eratin
o oA TR 58 RBioBTiedRplar nioeds fomaso et B cRsng” the wath
t henemtimefrelbietienade; t he primary power neans povverl ng
t he ma h 0. ( he anal ogue di s
means f@ getS&g@e%gr%qqigfj '#re eﬁ‘@n‘lrena&ﬁsq Bﬁ“e% g%”ﬁ@ the watch;
det ect (i) sefting Itee emaioglie Idlefpflayofnebh@ n’ﬁel pratyteBAMEd irdrence position
Vi of the time counter to
TP na el &b B oh BE of helfirtarepoverng raRar y
povver | h&gi lsetang tlw‘mlwaamm@dmeaﬁdntér to)a pretieteBrhined reference value when
@%?m? t| on rp'etween theYﬁ‘j’n (?gue di spl ay neans and
e 'va W%”}?f PHY PR when the prinary
povver i (g ammnstlo&ryacmreplbatmﬂbetwb@f meranbbgué\@ts‘faiéy means and the value
h%lgﬁ'%c ugr otg d volatile nmenory zone including at
I eas (FRUFIeL WHST ISP IA. PAYE NG TRedNS 38 FeRlaceSh a zone,
sai d nehéreh thelrWehteln inohedesda peptédied ?/6|bh|§vlfnéhﬁo§/]tcﬁﬁ}% in€4ding at least
e_val ue repres nta ive of an itemof tine
i nr?erﬁ){%gﬂ[g he 9Ty %'\’i’e”\?avﬁr"a@rf&a ¥ Gata zone; (xi)
det ect said) methoeirfortiersmdiudig ledelioMiy steysy: rcw t ry of the
wat ch; ubs uent | ecki n e r at
one pa@é sg’f ')]?ﬁ ﬂ% r%:?re%/eﬁﬁa Ve A o‘!g(j"& B‘ﬁé”fﬁﬁﬁatﬁ’é'e'ﬁ the variable
adatarenk; and (xi ||) if there is no alteration to the
fixed ta,z val i d
repr es@ﬁl 369'8,9 %Feré’r{e?et %F{r?r?'%'rq”ﬂfyo?fﬁ%ﬂ W8lshas bei ng
cor r ec(xil) sfanb\sequemgyaouscmlrrgmlvmm #lléasn Dndbait e tHEEARA @f the fixed data
a{oﬂe%%g%re'er?%f?ereg anrgie dependent clainms 2 to 6.
(xiii) if there is no alteration to the fixed data zone, validating the value
representative of an item of time information as being correct.
Advantageous implementations of the method are described in the dependent
claims 2 to 6.
The present invention also provides a multi-function electronic watch capable of
implementing the aforementioned synchronisation method.
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The present invention also provides a multi-function

el ectronic watch capable of inplenenting the

af orenenti oned synchroni sati on nmet hod. -5A-

Accordingly, in accordance with a second aspect of the

present invention, there is provided a nmulti-function

el ectronic watch including: - a tine base for

cal cul ating a val ue representatbhe of a tinme-rel ated
information item 5 - a volatile time counter in

whi ch said cal cul ated value is stored; - anal ogue

di spl ayAcoerdimgly, in acdordasite withrasdcoad @BpkECt Of tHel presdm® fvention, there is

i .n, the.anal oqu i spl ay .means. are synchronous
w%fiv‘?‘ﬁ?’ea Wngfu@%ﬁﬂtezerc%ﬁ'lcd@?{ch'”g'f‘g'f’%'ast a second
oper at i- rgtime dase fornexieulatimg o ehlaé esbrasiRatveested imbh8lated information
1 ,%nal ogue di splay neans are asynchronous with the
time counter val ue; - primary powering nmeans for

pover i Rg velatilettheateurteriin which safd daliiaed ¢diie Bored:;
means for_det egitS‘ing the end of life of the primary

pover i NG ARG MFEf'Th being arranged for

posi ti emifirgt bperatintahgeerdingp hidde ERIASInithe @nalogue display means are
pr;;dcﬁtoenrm nelgﬂq eper ence Ipo ition foll ow ng detection

o THE &R Vo g Fae gpun ﬁevagll“?'rrary 15 powering means,

and for atelsastt angedohe bporBLirgOMTdEr oV AbHSinieO relged MBE& wherein the
the lﬁéien?% &omri ng neans are { e‘BI ?ced, t he wat ch

£ aremer” T AEPLEIADS ARy PRUPRASIYINDE UBeROHBIS) Voutre

i ncl udi pgmaty donvesihg aieains farpediering sleéesiic @Rt BEthe watch; and

vari abl e dat rther arranged for: -

zone, and bei f
stori ngMEAR (PAPRIECHNE eBF A e vk thsrPrimaty Rewr I gRS,
i nf or el @atdht eeing Natrdreyedarr afdsition#y €Rt AnglBHEs display means in a

detecj ng. a,zero reset . of e electronic circuitry: - )
sﬁft??s%UﬁWFN e{% i?&s't{fd’i'e{qq%‘f””gt qtecliop fntbe RN o%hfet ¢fethe primary
dpdwerdly teand,i el fatategettid@nie hidke Be@Neraldigs a6 zeddvhren the primary
|é‘?there iS no alter%tlon to the fixed data zone,

Y,

R R SHLC (2H19REY epr esent ative 25 of a
ti me- rheatatch funther imellding ai prefecRd VoRItiRIMEMbFELne includjrag at least one
Preferted embodi ments of &qhe re%fgt, | %ntl on provi de
2IEG Pl o Iy o5 Vet deld Thye: e eing BIBRL ernsied for
dr awbacsteritiy thenjalu@neptdsetatives yng e eiReid iefdrABAdMOEEm in the variable

b ttg/een the anal ogue di splay neans of the watch and
t 1€ 58??’espondi ng value stored in a volatile tine

- count erddtesing e epiongsétiue tHevdledminfddirgitryn parti cul ar

25

30

\rNI;SIn ag—gggb%%'%ggr{tw c%régl(iﬁg wh%gwesr’ %lfl rIcgaest %fwe tpg?t X}%g hdaltaS of the fixed data
zone has been altered; and

- if there is no alteration to the fixed data zone, validating the value representative
of a time-related information item as being correct.

Preferred embodiments of the present invention provide a reliable way of
addressing the aforementioned drawbacks by implementing a synchronisation method
between the analogue display means of the watch and the corresponding value stored in
a volatile time counter for keeping the two matching in particular when the primary energy

source of the watch is replaced.



BRI EF DESCRI PTI ON OF THE DRAW NGS O her features and
advant ages of the present invention will appear nore
clearly upon reading the follow ng detail ed
description of enbodi nents of theginvention given
solely by way of non-linmiting exanple and illustrated
by the annexed drawings, in which: - Figures lato |Ig
show t he evol ution of the anal ogue di splay neans and
the tinme counter value of a nulti-function electronic

wat ch accor di ng rt._in articular, when

the battery is b?ﬁ%@bﬁggﬁﬁgﬂ&“ OIF—-ITEIEI’ISB&WMIS

schematically a multi-function eI ectroni c watch

accordin r ures 3a to

39 show ? ﬁg&év%ﬁﬁte?oﬁﬁog? 8\’4{'2 E'\ﬁep'&? |igyentign il appear more
and PR&Y 'ﬂ?%eé‘!i%f’@rfomfwedeﬁlled destriptiof oherhbsiiments of the lnventlon

el ecgwems@le
oot S Ak A R o e s
Fi gu' ¥ hows a time counter used in accordance with

a pr ef er r-eRiguresé m@%ﬁéW% &¥olltlon %ﬁﬁ??ﬁﬁ@@%&p‘?& means and the

gﬁ%p %fn%_go nventi on.
W @‘N’"Tﬁ ectrenic Walchpcgerdingi fot therprior art, in
i s Padiculas whepl the yatte;y wa:pur@frepmeéaal e, in particular,

Figure 2, e f he wat ch
necessa He2 sh \9 {}ﬁaot @? {‘P@'- eplgfifonG watchraccording to
theﬁmefﬁ’ﬁm@a@qnbn met hod according to the i nventi on

The el ECF@Q@s%a%tﬂkﬁwha%%?luﬂmﬁpﬁé |ogﬁa%§pln§l means and the

gen allx I ncl udi n | ea
ar r JAG £qUAls6 valug OH?JPU'Q'fUM@ electronic matahsactotuirignty thednivention, in

to parﬂwuim'twhéMe\eHaﬁgﬂyssgé]ﬁg}éﬁa her 6 the mnutes in
the tine I's’ of course possible

f the vva .ch.
to provi cﬁ&g'?' g USRS '%‘Gc F|°‘H§eff gsed ianggcerdance | with a preferred

harienplementatioo\ofi jhefsynchromishtiontmétiod Q&o&ﬂﬁg; rya
and 6 are driven by at |east one notor Pre
one stepping notor is used for driving each of the
hands, whi ch enBETAK.ERODESCRIPTIONIOF FHE INVENTRONON t O
be prOV|ded | i ke for exanple superposing the two

hands 9%)_'(@“9 an indicator offset in relation to 12
o' cl ock 'éfpf@\h@dmmlelysby wa;dofgexamde in particular,

th rq lémgms;e;II 2,awhicl showaGthé B%n’\f/&@?}gﬁft t};ﬂe l(\:n}gtd?w?ujliesciggsaqg?o? &ﬁrehens:on of the
{:@}tes é}g?ehqnn 8}‘\%@ U%Mnggrog@'gm%tmﬁgo@ eap@ordingh&mdhe aineention. The
Waec tonpwatcht incladess knal tidp ra Smédrls:
agdg g a%;@ q:i%fl ng@b iy orgé; \l;agﬁaiﬁaugﬁﬁoét least two
Fand o'a d;abRve g ;dia %qo thg hapds4 bg@gejsed to indicate the
g dRUrsaaNg, thes other § ther mindtesi in therttriéé? Mo(’jéfe , ofothe a'vat&‘lj""l"tti% of course
0 tar nc i Vi
oggf%n})lg tg pri¥ig e gﬁ{e'r %ﬁdé S)%H “tor exampl% a ?hir fand’ (not shown) for
mdlcatlng the seoonds Hands 4 and 6 are driven by at least one motor 12. Preferably,
one stepping motor is used for driving each of the hands, which enables non-time
related information to be provided, like for example superposing the two hands
opposite an indicator offset in relation to 12 o'clock. The arrangement of the motors
and gear trains for driving the hands will not be described here. Indeed, watch
movements comprising several motors for individually activating several hands are
well know to those skilled in the art. .
For each motor 12 a time base 14 defi ines the step for advancing the hand
associated with said motor. The time base generally used is formed, in particular, of a
quartz oscillator and various frequency divider stages of the oscillator for driving each



notor with the desired step. Drive neans 16 for the
nmotor or notors 12 are provided for this purpose. The
notor or notors 12 are powered by a non-rechargeabl e
primary power source 18. A voltggg conparator 20 is
arranged at the output of power source 18. This
conparator 20 receives the supply voltage Valimat a
first input and a reference voltage Vre at a second

I nputmdtor witto thecddsied 5186, BRVRPY¥anOld ﬁg%evﬁbto?]g]; @of%ﬂz are provided

refe | tage Vref. This reference vo
IS cﬁcgrgéﬁpgﬁ’@ﬁ ®that if the supply voltage is higher

than or ed’halmdta ofnmofo&f ¢2%@©0W@}ehal§$ﬁa gﬂlrééﬂgr%\éﬁf%f primary power

th f th t

angrgéﬁ?@eg g?rﬁb gy elgﬁ,rangg,q\qggﬂ@equyput,qf pomer source 18.

? {J/ p|p| @gnvfaét) r 39 ﬂegwms the sopplp eoltpfecvahint & at/ﬁ'ﬂsf f'f\ﬁ@t and a reference
o circuits of

(Ve C\Ldlfgg% & 2 Is%o@ﬁ&‘ |@Eﬁ°ﬁ5&ﬁﬁ{{@5 6$e sypply voltage gglg:n ppbsald reference

| ong éyt %Xe %fn?@’é defi efe@cg veltageeVief ispeholsgn slictethaki the s@Wply voltage is

t he Highgpathars @ éq@al foaﬂ%”}éférﬁﬁcé 9?%§%p§ﬁ]ﬁ‘yge\gr?§aé€ n; the electronic

Lier case wher e
i nsﬁt’ﬂ‘f: 'T“t:SI %ft{ﬂ] © Walch apd, they @nalagies, display mperate propedpeCbyversely, if the
causupply eoltagevie lom nlsarofherf@fe@énoéfi/oité’gé DRt S%Ref), qhen the electronic

p OS ciréu8 of i Ratén ?ﬁcg?sqeﬁlgﬂ% @\Mofrgiég ngle%?lhé gr%nno Ionger guaranteed

war n the user
i nslﬁ‘ Preraternropanty. Theatesiit of thercofrpadsdieie dansMites to stopping means 22

gfgiﬂﬁi@g{gm tﬂ_{é‘ gat(gfé%' ﬁ%e iné ggﬂpj)f]g@{%g\é\% ﬁﬂfgaggtégéllow the watch to
ci r%‘?ﬁ eparlyesausa t'p%ldtl\fet:lmleams of moloatié It@stop ﬁﬁerﬁt@tbﬁsﬂbn hands 4

8 vdmdch in @té‘fér%né@ﬁoémdms@%gottbheé}ﬁ the l}r?Sle g'%gftﬁe PRwer source 18 is

d by ti .
%ﬁ%l}fﬁ? and r‘g‘}\}tatﬁ%fé fore Reedstocbs rﬁP’@O&d\tTehe réference position in which
coﬂh@hmﬂmﬁemoams mdleﬁéﬂly Povlock he position of the
hands, ﬂmle?{?és the erat| ng in synchronismwth
that vaf ué Sa bt Plres, in eﬂiﬁe'ébé wilatilen dimer cewnter 8 which
i ngewts & time am“@ to fherptses Heokictb dtir?@bé{é@t 14 lrﬂfhe time mode of
ition to

08w, 081014 B S S st o et o

tlm';‘

tenndg the hayids; thedattes |trmrmperammgrmynohmm§mmmma¢ Rall.
no | ONgEHe WBtcﬁ Wﬁmﬁ ‘t’rﬂa' | of h%él%séétgﬁ\ée\@l H,ﬁ% %Orgltll? -func?on watch

evvatc

nip(gg#l {%] 5[ ﬁ?ﬁ%oﬂ?d?m(i'ﬁ% related neatlerin ddditiom ta thediare imede. In the non-
i dmheereiaté@ chofder hahge R 6 ?rotvl?ﬁ d fnNihé ré”}atga ﬂﬁérfﬂa&og item which is

However

h
not e@hgﬁﬁ% 8?%@?”&3"33@ es time valusn contained dmdountee 8. The watch
l&ﬁfénmatansl P& efok oselectmg‘pltttﬁs anér?ﬁ&ﬁ@ FeldREd an%aét vitich can be
a nction of  a measurenen
phBERohed 1o} BiaheE in e, ori, of BusaioLeempar sueh g a push bution.
sEPWEYarorlt shoulds bes nofedt iieatwetheh, tybée dfabblBtichWinkdd8S could be
f infpRehéfted, IIKE fHPéi%rr&J% ﬁ J@enﬁaéﬁi :o‘rél ﬁu&nqﬁgggger as a function of

versa de endln
i Jsasegrent |rﬁaqq1 §y®§§nsqgfofpfaeswehf Fallowingractivadén tof selection

nnearts 26 of ﬂie&b@l@h WHQ fattdr '?sﬁnt@ljufsqrérﬂ Mhé tu&% rbgém{éa% np@-tlme related

Catl on or

acfdéqgrn\gée \r}%gée B? QJE theemadsmin which it was previously. In the case

of passage from time mode to non-time related mode, the electronic part managing
the non-time related application or applications is activated. Depending upon the non-
time related mode selected by the user, the application control means 28 send a
signal 32 to difference calculating means 30, corresponding to a reference value in
which the hands have to be placed to indicate to the user that the desired mode has



time related node selected by the user, the
application control neans 28 send a signal 32 to

di fference cal cul ati ng neans 30, corresponding to a
reference value In which the hapgg have to be pl aced
to Indicate to the user that the desired node has -8-
been sel ected. Thus, difference cal cul ati ng nmeans 30
receive, on the one hand, a reference val ue (Vpos)

or i gibhegniselpctado Mhus)ediffierendd BRIt ﬁ@aﬁs‘)@{)irgﬁi'\jeo'?)n the one ha
cont nd .on. the othér hand the ti1he nd, a
val uere%\i{r ps?a'é‘gﬁ?%‘?shgg‘?%’"gpm thsendimegrelatedbapplieationtcontrol means
of t Ré;a gnql foertléﬁmhermandltae dichebyalge f(gt?f)ee&gaiﬁ@d iRk nter 8. The
meange si.gn to sent to

t he not orqg?'ievgﬁﬁgg%és: %g%&@%dn%gﬁeﬁ@%a?ﬂ!@??tmsmnﬁﬁ@ 130 enables a
cur r EPtohEIgNEli 3rfotbg senttortes motorcleive amiahs 96 té MYVE Biel Rhds from their
t he aetenttpeditiog o tif : . versely, in .

t he '%8@% dé?é\}alas rtg tgér??%?néwr%& or?ltftgﬁﬁgd'%gt @8 ?ﬁ&%‘i@e‘i gon-time related
tinme of on Eﬁeiye R the casa elipassagy frarares nGtime aelates nidvde to time
contmode, siiffemerice3chldutating tndans @Oqfrb\H(ZFs e %ﬁngﬁ%tottng ha i
han n ositjon indicatin e nd drive
pr e3‘? %{"éﬁ?f’@@ﬁ‘fe ég"&ﬁﬁﬁ" fiirglerance &Péitjom{mdt%atirw the previously selected
posinPndimectsiated pwdditag pasitionndriesperdi t'oolﬂnéfﬁ{f&ﬁfﬁ%n matching the
t he tirdel viRie&@ mhegqn@rﬂ&ch in counter 8. It shou e

not ed t hat ifn the watch ificl udes several non-tine

rel at ed ﬁﬁﬂ@%’g betnotadsthatoif thebwaich mclutes seveeal nbA-tRf @fdted modes. it
oneisngossibleTeor! id Forl- his.in o
ano 'ib? non- giﬁ%%gﬁﬁgsﬁov%g ﬁ?éﬁ@ﬁ\é@fage{gsgpde while the watch is in
di f @"rfc:@m&' Meufeliatehdnodeanis such casmsi diference caloglatihg means 30
corneasipentivangignals obitedpaRdingth he dnlhianl & il \ifference positi

POSd, fi the currenf non-tine related Mo position of the
(V;dggt P';%ﬁtﬁzgnr%'qiﬁd &t R?Rﬁ@l),' angd emdhe etharcdhand, to the reference
podI08ilign aff thehrewip welected rori-title Nelatdd 'ﬁﬁ)d'é%@fo@fb TR fesults of the
( Viffere he_ difference (\Vdif) thus

nob YRS Sy bekSagtcl@liTing ptm cafotoes poslfon of the two

enabl es passage dire
of NpPREme jglat ications & theethexppl i cations to the

ot her. A§wi8Sesk Sfévgahlﬁ\z.i e %X%se%@eﬁ“? . ?caﬁlygﬁgqe&ig @ predetermined

aut onati cal I% pl ace a pre

poST'TFBP DRrifen Weensthp supply voltageesupplid byembway sparoe s is insufficient
T e rohal: T tne Depr P WA b b to replace the
r b % T ﬁ,ﬂ% B dims Otygiﬁr@ei_s ofdhe velatile dyne, semeval of tie pdweer source
vdpsets the time eralue dhatvie¢ontding foea B@d@ferﬁﬁié&"r&feréngé Shafe! BSF exampl

t t t det ' Pe
N g?’g?gﬁlgg@ﬁaepﬁtg?ﬁ\%f&gy@%g%urgq 28.%5 y%tq%?qrggnrneoperates correctly and

(r) gg fi{gggfw@;f (gg:gfmnw iae:oilu?ter Bsﬁltulﬁy ﬁ’ihé?ﬁzgg;?e actual position of
cont a{' ned 1N cdunét/eb% QQ .%'(g:%?a?rf 3’?%1%0 H@?%PN@?%@@%POSWO“- If the
gg?f‘g eggggﬂ fe(g:enqeanquuqm :s_c bifsetvia fetetion aba?t@'ddtk,t 'ﬂge electronic
rovits WREIS WK i ement the ti
e %&8 '%FEOSi t @gp i sr‘,bg??fstg‘tg Igplrﬁtl’ ?aerf g??qyﬁie?%ﬁ%ment the time value
0" cl'o CRUMER 8Ud] that therirme velue dsirapsessintative ofidhe ctustpasition of the
Kraods dn tiei moddupon rewe rxifmy o oW
Ot L oS B o g TR e e
representatt Ve o1t Hethgctands: i dhe insedeserminesl reference position in
which they have been placed, does not match the current time, following replacement
of the power source, which occurs in most cases, the user can then reset the time, for
e>.<anjaple by means of a conventional mechanism activated by a winding crown 36. In
this time-reset mode, it is important for hands 4 and 6 to operate in synchronism with

the time value of counter 8. For this purpose the time reset mechanism transmits a



hands in tinme node upon reset resulting fromthe

repl acenent of the power source. Wen the actual

position of the hands, i.e. the predeterm ned

reference position in which theyhave been placed,

does not match the current tinme, follow ng repl acenent

of the power source, which occurs in npbst cases, the

user can then reset the tinme, for exanple by neans of

a Coh&flﬂ’lmpmraéntrsmhmﬁ tortinge ountdras vs)hlth:aWtﬁQi l.'ilﬁiafé #W¥lime value so

b o qtet s iud 1< Ee i RordEBfRaive br I reBhsGa R of the hendisin the tme

val B8 counter 8. For this purpose the tine reset

nmechani srRigras & nal
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oo RS B B ke WG e Biulen; laer loliawins activation of
}: h ecmob@e"l?@hﬂﬁlbméw user to selectamiretime® relted h%d%’&if% watch. In this
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et b S A DRl v
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co rwaédpls rinlithegnarstirhe relatet Qﬁé’deoéor@sﬁbﬁ&?f‘iggf%’ in&iBator 1 0, since the hands

adg}é b&ﬁlﬂ{g ih Qﬁét@ﬂgﬁm géé]ﬁgd ggsl, ERﬂte‘?f tg; glgft@ac;ndqe qghieved simply
t h éy 6?%!94’19 handssmdemdesﬂy ofieaehottichdly nidds oMHeirebective motor,

| Nsihbe tHéOéleéﬂ'd?Fc Sifdutlo | E%eﬂ&g%h %ﬂé@g ﬁgeo%}%{t T)ﬂal'ﬁprh of the;hands defined

i ndi cator 10, since
di PYihe; iue intbe diser eatintep,oath ibeimgasynchirendusnatsi tﬁarenbéposmon of the

achdree eﬂheﬂat@" béind’ﬂre&&&h‘ﬁiﬁe& R tﬁ@gggctlea qg@ %ﬁ% %faé%lqj@gde During

each th [ elr respec

t hoé)eé? 8 Woﬁ'%ﬁ quer E‘ﬂ?tﬁd ofodee "Watvéwekﬂb\ﬁhe tcountet aontinues to be
pomrennentedfbyc the tiedasalafiting hé?%dstﬁbeloﬁgéﬁjﬁe hd.g irf, Bfhchronism with

AEnter, bot h bei ng synchronous an
p05|t| on of the hands, the latter being predeterm ned

f or t hén Eigurec3cthevatch ha?'ettwg@d &jéhrfi@ fifode I:lyifHeP Because the user has
o ed no val ue

csematdd e AP tnd oS & HEtalien e avaloh FenAtipmatienli estumed to
wiing mode afiaidor examplega tireeuh g hiertinsy indlvated Bhakds and 6 is now
S20 FhintAés Sast HD, ‘ﬁ‘lél rﬁesﬁ&ndlﬁ vaigd fs hooﬁ%inedel hr%:qdoéltapqr Be

time d@ eit her becalise the user
r et ur Nt 'd9yiened, fbasupply veltage peovided bﬁMphaary power source has

R N ik AL e it
) alue of counter 8.
This is why, within the scope of the present invention, the supply voltage (Valim) is
compared to a reference voltage (Vref). When the supply voltage is less than the
reference voltage, the hands are then positioned in a predetermined reference
position, for example 12 o'clock, then the means for stopping the motor drive means
are activated so a to block the hands in said predetermined reference position. Thus,
the user is warned that there is insufficient power and knows that he must replace the
power source. The counter may or may not continue to be incremented.



20 m nutes past 10. The correspondi ng value is
contained In tinme counter 8. In Figure 3d, the supply
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| Susl suated by the i -+ BElEP SBerlafo i I AR relatott mode, the
counter value continues to be incremented by the time base, with the hands then no
longer being moved in synchronism with the incrementation of the counter value.
-Thus, the user knows that his watch is in the non-time related mode corresponding to
indicator 10, as the hands are pointing in that direction. Next, the watch can return to

time mode as is explained with reference to Figure 3c.



means of the watch. Since the counter value is stil
representative of the actual position of the hands in
time node, the latter have actually noved Into the
reference position of the seleciid non-time rel at ed
nmode, as shown, unlike the "fanf i ndi cations
obtained with a solution of the prior art (see in
particular Figure 1g). The correct position of the

hands CanTﬁ@m@éh‘tioﬁVtﬁGs %bﬁﬁé'rﬂstYnéméld 819§)Inpﬁr8msafj ion between analogue

mde& qdentq% (4' each
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wat qbnvtenomanhemst @hich pm@maémh@f foﬁc?ﬁgﬁ‘iénl )If'tclgﬁtglaﬁ%{g a value

t he t er. and

t no BarsHE eV oL e g ion deer by mean ¢ine e base (14) of the
sel avatehy (Momnmﬁemlmtnadhmvﬂ@hle Fmel dwnfépe(m%t)@éhngrih? value in the
non counter val ye continués to
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i ané}ﬁﬁ&n@dﬁvérbf‘H tlhEanbﬁHQﬁo%r ltéfﬁ‘lb&etpe aﬂ%@}lg Jgs&l%rggans in a first
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cgs\fl’véirﬁ{‘}?ﬂjl "ﬁﬁjq oOf |“Pﬁ1|| ‘E%fﬁ'@)r (\'J)O noasyndieortiseddslisptay of a value not
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an %Fe'ﬂé‘nc‘é o§ftnb}1 ?oll%h@%f%? ugrﬁ/tﬂﬁ éﬁt%p %3{1 'lgg @‘g ro? ﬁ@aq‘%&?rg APWering means;
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voI plogye f’\sﬁ'éwaﬁmﬁ@nd the valye oftbietimeccouhter wabn ¢he primdrg powering
volnwdant ard feplacegunt er periodically as a function of

t he suplﬁ 4e ncy of a tine information item by
the ti ne94%sé& q%"\’)’f 8y fimgr spundery uged phaycesrdance withue preferred

r eimpdereentation ®f athe asyinch®nisafich 'i'ﬁﬁth&ﬁ ytot lﬁ% mvfentlon Time

t
?2@%&6&@ ﬂﬁcﬂ%dgmi@% Lzlﬁa%shg‘Lég s%f %a%glgl 7z9ne B2 contains the time
r eYaluss ¥ipsanepraseofative of am iteni of timei mfmrmhﬁﬂﬁ aivd ‘oh¢he posmon of the
a a n e eratjn
@nagqlg tHé Stﬁﬁ?%ddq%egf tHﬁgW?Fg@ gﬁa (aunfqrffa rtbqrg[nré@ges at least one
prrofarted pgoRa, Mang! anshed3 riy thee example: sbawm) eaeh t torgaining a
t n
rpaemhmmer e Dhl%o‘?i?ﬁn?pQ df?? ec?%%g%@s eclé%c& whether these

osition f

| P’?@ Ba‘ffhge‘iﬂ wmq/aﬁme? ielegtrﬁmia misult asi beien resatttd mero, which can
t becur #oru@riolis réxsohs, TRe 6t UsXafipld #h SleBirGARIcedisEna % (EI;ESD) Because

h
"5 b SAk Bt VAR iy Bl o gt r v
athat thg atteti coptaitys hasanct beet) dohﬁptéd'félﬁ:vﬂﬁg & Berot t‘eﬁ@t of the electronic

S A0 80 il S 4 R el o Ao oo chinr valo s
Almpgk certainly alsmgn@mgedt Thenelettrartiecirguitaif tivwateh itiish validates the
e slu6S BEmgTdil LOrrbaCi.d. RYGRE S tve U TRe actual position of the hands.
Thus, the hands are still synchronised with the time value, and thus no
synchronisation is necessary. This check has the advantage of being able to conceal
from the user undesired zero resets of the electronic circuit that have not corrupted
the time value, without any prejudice to the proper operation of the watch. Conversely,
if one of the fixed values Vp1 or Vp2 has been altered, the time counter value may
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counter 8 then includes three zones 81, 82 and 83.
Central zone 82 contains the tine value Vps
representative of an Itemof tine informati on and of
the position of the hands in the tine node of the

wat ch. The counter further includes at |east one
protected zone, two 81 and 83 in the exanple shown,
each containing a predetermneg,fixed value Vpl, Vp2.
It is advantageous to check whether these values have
been altered after the electronic circuit has been

r ' ca occur for. varjous reasons, .
R phth i pd T PR BB i S5 e 355 Ronise he hancs
Bewausly. of the volatile nature of the counter, it Is
o2t 6 B A8 oS IR bR e ok SRenvorisatr
zarethade fetwhidh theevattieicludes a profiettedivblatilef mémeryalngascluding at least
e R 0 08 R BB A RS frer s
:eﬂ“ecfaﬂowing siepg:u!(ﬂ) stb{mdlnlehavatanle :(Wp) vépresiaitamet tbmeta.n item of time
ue as bhein | co ct, e.. represen Y ,
TSR B DSl Bl Ao EER el i AR SRR iR ooctonc
aciecuittof tHe watoiohxi)rsubsshushtinchideringiwnethelatiRasiedié garust the data (Vp1,
Do I5E R B8P R 25 Res e oteRi Y i éndiEds ho Seration to the
uircbeisiata dores validatisg tree \aflud fepresrtiveddh an itdnt 6ftirhe ifférnation as being
h&yrt;e p_ot corrupted the tinme value, wthout any

pre| Udice to the proper operation of the watch.
Conver Balily be rictedbtrat dfie phtedtéd ediatila! re@Bovpdorer préfPaisncludes two

b | tered, ,the ti C ter val ue -12- have .
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:(@2$Wm1|aomri ?@:"" hth?mtd@ted nivat LA Itimle cﬂggumr pwégibwi &i¥rdsponds to the
| nt ation o e previous SCr i
SRR LR By 2hot R R Pt s dae Dt s geand the same
aAIparmtb'elyeme\/mbaicteldevotitﬂm ms?nmylgomen cowdl ibegig@hd fe&atthe Sime counter
(o) Al t zpne , nd one varil ab] e data. . . .
A 5 o5 e SRS iR limet BVEH ) 50 Bpiyme nformaton
sinetps: pr()te%ctesi_t oolatilg Tbmowfl!zme ﬁélbat sﬁi)ad r@iﬂ_rzﬁgieﬂbgérit freq@dncy than the
[ i nf Qr mat,j on in e vari abl e data zone
?g%ugﬁ&% ué%aﬂﬁmgttrim%\éaq%e E‘etb%ﬂF‘8§8t’”§8f- the el ectronic
circuilt wtﬂ{bef tireie:mmﬂltha(vdrioh? atﬂ@%&@'\ﬁd Hd/c{f/ irTbﬁﬂsi‘ng@ts obvious to those
east, one rt, o e data , 0 ) _
RS oh 85 RSB bk b Bl imentor
i destiilgrdeatiose mbtham]umpatting rfrotrothielseoddloff t'Pé &dedt&irﬁde?i?é@ by the annexed
val.l dat | .Lhe value representative of an emof tine.,
A PR YBb S ERER B SRRl b nt o
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for detecting insufficient power.
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and in such case the step of storing the val ue
representative of an itemof tine information in the
protected volatile menory zone is carried out at a
| oner frequency than the frequency for updating the
value in the tinme counter. 20 It will be understood
that various alterations and/or inprovenents obvi ous
to those skilled in the art can ,be nade to the
synchroni sati on net hod accordlné3to the i nvention
descrlbed above wi thout departing fromthe scope of
i nvention defined by the annexed clains. In
iRl ar, one coul d envi sage using a rechargeabl e
pomer source instead of the primary power source. In
such case, the step of detecting the end of life of
the poler 25YR@uiewigatios melppddhstivesn analogye displaytressnisrand a volatile
i agef &Mh'té?nﬁw Q%GIﬁafuﬁchSn Sél&ﬁroﬂfc Wéfc# Wheh e gdrﬁ’r;an( Qpowering means

count er val ue predeterm ned reference v
cRPYEEY id Waﬁch@fe EP@!?@&’A ipeluding therfsllaviing steps: power and

the aU(lPB@EuIQtIr@/QQ/Efu@%ﬁr%tsét‘?tﬂk\?et 6Pa Rt MARIPmb S jtem by _means of the

anal ogue di splay neans and fime counter va
cHPPibEEe BLe A @Y the rechar geabl e power source has

been r g Bk f age threshol d
hi gher ?har{ggﬂqgt\ﬁlﬁegﬁg@%@ﬂ "% OMg%l:for det ecti ng

i nsuf f (”8|'-tPﬁ'?“%W@rVa'uel'B-th@M@lﬁNS time Syumtgimeripdiaallyas a function of the
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tinme counter in a unctio ectroni’c wat ch when
the prinevpciyeniesd digriasohéhe Wiy apreseytative of adimehintormation item by

r @elaaaRGue Uﬁﬁiay%&%sqm§ fifs? Bh&% g? Bgfh?M%Ch or time mode;

cal cul ating a value represe
i nf or nl iGR-SYDENFPRise Yopf tahéaluemm learsseotativethef a time related

Watdrhatidr itdm %g/ od %légﬂ% ﬁdlé&ﬁmbgnst % %’%oﬁ&' F@rattl gﬁﬁdrengf the watch

counter; (1Lili val ue In e Vo
c‘?fuﬂﬂ”etlmﬁa@f'ﬁt%lrf@éﬁl y as a function of the 10 supply

fr eque@mdef@‘ctu@g fh'e'@c‘nd'd@fl@rdmié ﬂﬁnér%?%gymggﬁs é&\ﬂ%ing%g watch;

(iv) nchronised displ ay ['ue represe
of at VWESGF Mo theraen@pgye eispley means inal wediemningd agference position

nf@ﬂ’dlfﬁn@z Bet@ctfdrf&tth@% atikder tgagﬁfn‘aliy 6@%#@%&%@ time

node; (v) non-synchroni sed al ue hot
r epr es¥iit stfingsthgfvalueraf the tirae ét)léfder tor Rredeteinaned referebge value when

{ e pAftaR Sl SRMY BRI, drpecond operat i ng mode

of the watch 5 or non-time related node; (vi)
det ect()gutomatie sunasronisatien betwaes the ianslogug display msans and the value

RSV firRE cbuh'ﬁerVWﬁé?hhe Vil }y Ec%éringgnéé?\% a?%‘?ég%é?od' spl ay

neans in a pre etermne referefice posi 1 owi ng
det ectWhsieiprthe nateh inclydes jaf protsictachwolatile merporyeseiinguding at least

BrRITiked G¥fal Zohe 3Rl bh8 Yaridlfe YatbYBnef the time counter to
a predeterm ned reference value when 20 the prinmary

pover S Wetad futher insivgingdhe faligwing steps:

(x) storing the value representative of an item of time information in the variable
data zone;

(xi) detecting a zero reset of electronic circuitry of the watch;

(xii) subsequently checking whether at least one part of the data of the fixed data
zone has been altered; and

(xiii) if there is no alteration to the fixed data zone, validating the value
representative of an item of time information as being correct.

2. Synchronisation method according to claim 1, wherein said protected
volatile memory zone includes two predefined fixed data zones arranged on either side of
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(i x) automatic synchronisation between the anal ogue
di spl ay neans and the value of the tine counter when
the primary powering neans are replaced, wherein the
wat ch includes a protected volatile nenory zone
including at least one fixed data zone and one
vari abl e data zone, 25 said nethod further including
the followi ng steps: (x) storing, the val ue
representative of "an itemof tine information in the
vari able data zone; (xi) detecting a zero reset of
ehgftro ic circuitry of the watch; (xii) subsequently
o5l ﬁg eHMA FRYE- at | east one part of the data of the

fixed data S?chﬁ@rﬂ@atiéﬁsmaﬂféﬂ aédoﬂin?j’toaﬁé*n‘( i bt )2, herein the time
there is no alteration to t fixed data zone,

vEPYTERI SR SRON's Ja pee prqteg%y@awamwwoem i tem of

time infor ”B?h@ﬁorﬁ%tibﬁ'rﬁ&h@@%&&%lng 4o cRyRohpOpI \%ﬁéreﬁﬁnthe protected
nethod according to claim1, wherein salid protected

v¥r'alle mermrisPYe M@mh&wdé% timgsophtetand wharein shedstep of storing the

dodige Zéb?@éérﬁétfvérw%chn%lr%rhﬁ%n fbian ehid- élré'recfeaevolatlle memory zone is
vari abl e data zone. Synchroni sati on net

atHHPHIoNG 2t %e%eammquv%rthen thgh Epayency Her vwﬁsmg cWithvalpe in said time
C@Mne@ponds to said protected volatile nmenor y zone 4,
Synchr gni satl on nmethod according to claiml or

wher ei B t heSHOTUTsasign methed agcordingrionyyof Homer eicgdlng claims, wherein

dinstwateh ifciuaes tahthura In%u@@d&&t%te@%e‘ﬁél%%adé Betidk #Bsétfmode of the
storln the val ue rep resent ati ve of

BIR9GHR iBRIaY (RS eI the dneceanter o qse'@e%wsynchromsm with

Z8dRafich of QA& ah@sgm.s;ﬂaimesh@ncy | ower than the
frequency for updating said value in said tine

count ¥ 5. SEFAENISAIPS sathnd 3rcering Ranyralithgypieseding clgims, wherein
tﬂh@ Wét@ﬁ%ld&s%@hé@ea&@%bﬁbm% Heahé‘@néf@éoch bﬂ%&/d;?&/vé%mg means,

d nualy acti vat ed oper i ng node or tine reset

n‘fﬁ eiprstenselVi) i) L) @ s IJowsans wherein the tine

count efvi)val getedtonalf tr%ﬁﬁldlehfbcﬁbéﬂ %9 rtr%“ie%ﬁér‘g’éétib powering means;
activagi.on of the anal ogue d

synchr ) s a8t thedimseoxptes V%W‘PIE? ? Breﬂﬁﬁﬁr@fne? tigference value after said

PARE&DN Y iIrsLAiciRt poWeer #in  the wat ch incl udes
rechar(i%éabl e powering nmeans instead of primary

POWET i et matlclqumg}r@aﬁogtbgmeepvme an@{ﬂgpﬁ)d'%?r'ﬁ}’ means and the

(tir?@ c@ﬂtﬁielaSalﬁ@'a'ft@Wéald (r\ébﬁarg@éb@é?bb\%‘nr@ mieBAs hbVE bBEY recharged to a
rechar geab power i ng neans; (Vii

V\g‘?tﬁ 'f‘ﬁ‘e"?' fage t@@&'ﬂﬂ"é Pr%%'é htgé‘ebtrﬁﬂé%tf’é?ﬁ'ﬁolﬁé‘éﬁﬂned for detecting

r|ﬁ§@f@é}qe,om} ue after said detection of insufficient
power ; and aut omati ¢ synchroni sati on between the

anal oglie di b'F'ZiWWBﬁﬁ?CE%ICWﬁE?h including:

- a time base for calculating a value representative of a time-related information
item;

- a volatile time counter in which said calculated value is stored;

- analogue display means;

- a first operating mode or time mode wherein the analogue display means are
synchronous with the time counter value;

- at least a second operating mode or non-time related mode wherein the
analogue display means are asynchronous with the time counter value;

- primary powering means for powering the electronic circuits of the watch; and

- means for detecting the end of life of the primary powering means,

the watch being arranged for positioning the analogue display means in a



10

20 time counter value after said rechargeabl e powering
means have been recharged to a predeterm ned voltage
t hreshol d preferably higher than the threshold defined
for detecting insufficient power. 7. Milti-function
el ectronic watch including: - a tine base for
calculating a value representative of a tine-rel ated
information 25 item - a volat'ée time counter in

whi ch said calcul ated value is stored; - anal ogue

di splay neans; - a first operating node or time node
mhere#n t he a al ogue dlsplay means are nchr onous

wPiafeisRined ke 968” gpsitieq] fpllowg detg@thnegfs hegergb @bite of the primary

opewetngnendameeand fOResktting thel mhe GoliMde vaer e sbrb W@nen the primary
anal ogue di splay means are asynchronous with the tine

c BBWEEIY VgpNRare re‘ﬂ?‘?erijary powering neans for powering

the el metwaeh CurtihleF Fhlélutdmgcg prbté%tébaﬁo%hﬂe RBFhory zdMRARSUdiRY at least one
d tec % t he end of primary pomerlng

%“%@%?P%@fﬁa'eaq%t%@@d aﬂ@be'ﬁaéwtheéﬁrrﬁ@pqdrf@r

anal 09U§to€ih§ HeayalierippedeRtative dPa tiedRE&] idA@dtion item in the variable
Sference position follow ng detection of the end of

%8 230€ he primary powering neans, and for resetting

the tln@et@au@b%rd/@lséteofttﬁé él@étﬁbm@afbutt@e pri mary
powering neans are replaced, the watch further

i ncl udi @%QH?@{V&’}G&H'”QM’ﬁthqr@tﬁ%ﬁ%weﬂﬂﬁ@f thel dada 9 the fixed data
aﬁodgﬁygbe@ngum%dfgmﬁd data zone and one vari abl e data

zone, gFﬁ EH? turther arranged for: - storing the
val ue 1 & Sniglieraliqrrtodhe f'*ﬁé’- datp 00| Validatingdihe walue representative
| dfeniré-rélBed isfbingdlioR itePdsPbeiR)8orrect.det ecing a zero

reset of the electronic circuitry; - subsequently
checki ng whether at |east one part of the data of the
fixed data 10 zone has been altered; and - if there

is no alteration to the fixed data zone, validating
the value representative of a tine-rel ated
information item as being correct.




