; QRe3eVnSL"nv6Tn7<17 April 2003  TI MEPI ECE HAVI NG A POWER RESERWPril 2003
| NDI CATOR The present invention relates to a device for indicating the

power reserve of an electronic tinepiece. Mre specificall i ntion
concerns such a device for an electronic tinepiece in whi é’mlﬂ)’m@@m,ﬁﬁml c
energy is generated by a generator driven by a wi nding ba

mechani sm For a long tinme nechanical watches have been known*\#héth are

provided with a devi CEINEDRIECHEIRAAIING A MEOWRRWRE IERSEr LEDWIACHRf unct i ons
generally in a differential manner

ich is coupl ed to the wi nding
device as well as the barrel containing the spring of the watch, which is
t he energy source Tlos mueseagtsuchvanwdtosh. rEladawi cat | ag degarcof Baeh a
device is then driven | f.direction during the w nding of the
barrel and i nlr%%edao%hnedr 'Lshgenz;g@%g %iers%é:{;’%or?f\{\ﬁgneg‘ﬁ%gg%ﬁ%gthrﬂ\e/\ﬁjgﬁget‘ hus
causi ng the wat ch Maremepeciuciral Hevi ddid oinivadicéan ngotiberpewesurbsezve

could be usedids ah £O£CLLORNECHEIRAILAS GRS 110 @i ShOEhE! & 1RNarmy
generator coupled to a winding barrel spring mechani smand I ntended to
supply an el &RSTHY clei gEneE@Riary BYr uideRdr e s sdreyenatet dy warngling z

oscillator. Howanar,sdranhgsueknaniarpl i cation, in view of the fact of the
presence of electronic mfans, t.he cl assi cal Erechani smfor indicating the
X h

reserve may seem CSpl @x1aRE IFdGe, MSHRTRAS2L hWAEFBEET d1RTE cPRERI K ™Ddws
to sinplify eonisdtdensdlprificdeddirtathi andefitbefpowendieaechvg. chr gdws the
invention is _to propose I npl.e and effici.ent .sol_utj. wi thi.n.this

f ramewor k foFe]Sr?Ddrivcegt“f%% ?Ugﬁqﬁofgprgoe&%ra e'Lé’ r‘}é]nr?erdl%%&rfeﬁlt&a& é‘% t he
power reservers varidi eicd romigled nepi ebe whidhngefisvits ebeweiilc agnerlyy
froma gener %ta%rréjf'élgrq]:gﬁfn%nﬁ‘ 'E‘ijl'engs;?ipfﬂ 9 ftﬂebarrart%lh, t Segengr ac.lkpé
further serving to regulate the running of the tinepiece. e I nvention has
thus for itseoisjres aocurmepifede TORNPLNSi M3 bar vakcha e ngnddpediimed in

this barrel, orgdy 8RN iducR03 234 iBedisPl anear 9dPS ORChGNI galdansoupied to
said barrel, an electric energy generataor also nechanical]y coupled to said

barrel and i &GRSR FrovRGe HAC aWEBHRT ngt voPCagRPr et ek | B the
connect ed t o c%Ridl geagkat st f QL rpeévicdi Nghanc&hld Ngersny ohimagiend ¢ omhsa d
alternating valtage nd_a_reg Iating circuit fed by said continuous

vol tage and it rlrg‘gdtgg wa§§ a#8 PR¥"speed of said generator in such a way
as to inpose to s&uthdissplayiar fans nditatiomaths peedenhireberver espdnts to
a correct ingjcatd ‘ C 1 id.r I CLLcui ;
conpri si ng tgjet %gse(a;f%c%rpgelsév{\ﬁlg |lné %%%%ﬁ%g%ﬁ%g%égﬁ%r%ﬁc%yg&i‘cﬁlﬁg

sai d gener at enexgly ofy dyvedd Beri € edaiteP r eguvnfhggcipaurelobserved t hat

sai d generat gl JHUM &3 And IRRRhAd & 0806 t Baphhat 4 gt adbehrbhighodlidd urn
for ensuring_a cqorrect indication of the tinme, Said tinmepiece being
char act er i ze#SPRIPHaC 1FEULGr VREFRCORPFEIRLAESAERY @ THT i RS I Ahe

p;)wer rezer ve whi ghwe@aR',i 6% &eans ahompbiliicAgisuGCcesstYewperi eds Fhcld me
(0] a pre eter

?%g dur ati_on, rreag f:ir ounting, during each o]fs sai. d 1
periods, the®funbéf oP*EETETT h&t- s&i& genEt st omSE Hr a by <XF gL ca
swi t chi ng or garhaarnidndifont andiestsidortips ovesenge msy aséemctonplek thel
resul t of thijs.saunting. ., vigual, Ladieaskon ol he oML, reserygh, Qeher
features and advarit ages of the i nventi on w I'1""a@ppear during the description
will fol | owscghgénesebdlythy wagioatesanpfethadoorsie mdsdrvef erence to the
attached draw ngsaihn (bl ol - cneFigWed ek NOVS 8, 98p8EBLSIIM idbed sahenme
of a timepiece according_to the invention; . ,
efficient solution within this framework for indicating in
an irreproachable manner and in a clear way the power
reserve of an electronic timepiece which gets its electric
energy from a generator driven by a winding spring of a
barrel, this generator further serving to regulate the
running of the timepiece.
The invention has thus for its object a timepiece

comprising a barrel, a spring contained in this barrel,

RS

*G00002+



- figure 2 is a time diagramillustrating the functioning of tHeARftidepd&ce
accordi.ng to the invention, and - figure 3a to 3f show several alternatives
of displaying devices which may be used in a tinepiece according to the
present invention. Reference will now be yrade to figure 1 which represents
a general sinplified schene of a tinepiece 17 April 2003 3 according to
the invention. It is to be noted that” a part of the schene concerning the
regulating circuit intended to control the rotational speed of the

gener ator of tthies diisiERiheCerhs Rethhaidasekl Redidiedetdi bahar earase he
skilled person ngy readily conceive this controllin devg;e by rggﬁgrlng to
the descri pt PBnSofCihe CofPed Fae iy At FOMeH 86 332Yi AOUR, Fe of

t he applicantadfd t barpredseandpphiteaidod. doweneryide® amt altaetrhatdtey t he
conpr ehensi on gfathe present i?ventiégh éhg ssentiaLcﬁjenents égrtty%
schene and t K8 0%t ofti Mg Of 1 tAFE regd?a?lﬁé Tt o Fet Wi PPP5E Tl IS
briefly. Theptiowegliene proveonednwotls tieldegiecef fom ismlidatd higethetpover
reserve acco 0 inv : : cal: en - r
formed by a Barvapel i o ot SR EORTELRE R FRENM SO FORBHLI AR, |
wat ch t echnovedyagmdawmd chnfgydss weendreseaticaltihe ospagdbmati capnd

Barrel 1 is geehanical | yncuplipdat o/ 40t 95 44 Oimﬁgs@ ecd I isG i9eNgE 8baky2 by
the internediate of a gear train 3 synbolised by dotted |ines. Generafor 2
conpri ses a E5FRISH KGR gttt at FReat VR CheFRTFRSPBEsantP B2 gRTrect

alternating vebtageids JwherhéobQirdad scimd At Egnal negdiliateihg t B g chgtor
being the carrier ,of, a per ent net gener.ating a nagnetlc fletd
symbol i sed bYORRTAPARE | 1P { FhaPe SF S whi G e oohI BHOPE ARk Of
Term nal s BlshndtB2iafcuwddiin®@bsald gemedtedrt end rettbitaking the ohieput
t i ls 4 ad 4 f Is i i t ‘ |

oM AL ags2id “pogh el nroxide A caLiguus KoLt age; ba plhayped fom

the alternating v d'inten 0 Supply € several roni c
circuits of rheatesepitece. sbiards Imugemnyhanhdéhad] astsi whi cirechangbanld

di spl ayi ng t ' e d:194 .gear. 4 r : as,tt
all ow the drgg?gy?gf ?ﬁ§£%ﬁ$géﬁ{ ??ﬁ%?%ﬁdlﬁgég?gﬁgsafﬁi‘?ﬁ% %%?%'a%gaghe
day or anot hEFMEPHECRNPBEREt FBRraTherisedt tBnkhaspekdfvrthandsonrrasrspt to

a constant ayepagecuakde thanks thio@ tHRIWAIdMNG Ldd6H twifi ki 6Bmpedukat es

this value tﬁegngef%%%nc f;fﬁ? Ygdcce%éfggﬁlpé¥¥§%§' of time of a
predetermined duration, means for counting, during each of
sald periods, the number of times that said generator is
braked by said switching organ, and display means for
providing, as a function of the result of this counting, a
visual indication of the power reserve.

Other features and advantages of the invention will
appear during the description will follows given solely by
way of example and made with reference to the attached
drawings in which :

- Figure 1 shows a general simplified scheme of a
timepiece according to the invention;

- figure 2 1is a time diagram illustrating the
functioning of the timepiece according to the invention,
and

- figure 3a to 3f show several alternatives of
displaying devices which may be used in a timepiece
according to the present invention.

Reference will now be made to figure 1 which

represents a general simplified scheme of a timepiece



As is described in the patent application cited herebefore, theléotrdhefils
of .regulating circuit 6 are realised so as to regulate the rotational speed
of rotor 2a in such a way that hands 5 rotate at the speed which is
required to correctly indicate the tinme when the rotor rotates at the
reference speed Vc This speed being for exanpl e four rotations per second.
Regul ating circuit 6 conprises an oscillator 7 stabilised by a quartz of
the horologic type and a frequency divider 8 for bringing the frequency of
this quartz toaéalue whi_ ch i,s usahl e by a functlonal (g

control s t he2gfPHIdRYa toe P EortdyERs! Confdnerit U0, PF FOER nﬁb@t nptaﬁ?e MOS
transi stor. dhethat tsethense crmrrma:zheﬂq@ytwayrebuahmwg rtmmahtcr iagehdkd t he
term nal s Bl and of ener se uentI e

sem conduct or coﬁgénent Ct:%se croonhtaaﬁgc ‘.’q‘h%f i a fc%?’o g’n({ﬁr ??%ur? %E € coil
and thus to bbmapmeaebrvaldhgnetf@@t ciffsmhebedt ani aiwttanbveeest, ais geher at or
2, ane, constLuehhonn! oLeBbyl o%ags MEldi 85 Iihdelel! anale ! eakiesy plabhe,
several elenents esc? her eabove are re Ised rn such a wa )

the aver age AevhEeohdl reperting Fot bhe 2desaring jer @ﬁaﬁh@héwreﬁepéﬁeetspeed

as |ong é? Pﬁéé@ioﬁpéHnQSéan et tﬁ‘é”i@érﬁeC@ffpi:ﬁ}éeaﬁpﬂﬂ&‘@ﬂﬂdoﬁr‘@ﬁé the
condltl on th coil 2b is, not short-circuited by the sem conductor

conponent 1R &AEEhAPH) 1?%Fé°§ver"¥ﬁ}e€‘f%¥ at iSéna?Sspéedt fS 1SS thakhehe

reference jsp@eldpi«/ehemfs ﬁm | 02D dife sb@etseertr cihiedcane t htBee\wisahenat he
barrel sprin 1a|3 n‘g etely und and the torque it, ﬁrowdes has, a
ffouP

maxi num val u WRehet B ot Tt e witHi a1 ]élflpan‘égo?%hb? t he
present i nverreg;mlatirlr@ ceimrem swidrid Hehe:e‘aaidie@hmgfd&scri bed" briefly

hereabove may posgj bl érgé?%%’éé‘b%zs&ricﬁ‘ <§’tvb‘fr£h %\ﬁ{; ro& dfr?& LREGHLN the

pat ent application cr er eabove rovrded a |ona spee
t he gener at ofhe SP@WEreé‘ﬂS}?rN@glﬂC&-‘L Ja@ i i elaee@lnnen@a@@x/e:omprlﬂs%r al

2003 5 This peogudfdion shopld thus-ber Jatles as, a fuetd pm oéom&lﬁagglaed

reference speed Vc (which I's det erm ned by the correct indication
time by hand®@5yn@ylaneli Rher FEBRaVBi6h d§cEesslydhWabdly oirdrt 1 owg: of

the generat adnd@ whcH Gnady f@@&dr.{rid/@re%@ﬁntrc@lﬂ. 'o&'l agtefnae@.blalzp of this
generator. The cantrol braki n nal whi c ws throu uct or

line 11 between tHF¥Thcti &ﬁ'a Phhyd FRYP re i ?‘Pl'égge u%?or
conmponent 1G:liectafid heehog oat Zyw el 1imcdheedXargl ef raapg@esenrtneahni]s will
be assuned t i.gn as, t | ogi cal state "0" when the tinepiece is
slow, i.e vékﬁb t.S'esea(fle agé{eO sﬁele&qg’?esr'otor 2a is less than the reference
speed Vc. "Under tGrsserzoodi £i NP W N@NE ool iangh st gecxen:ertea‘swsatn t he

of fstate and; y ot Qérfﬁlnﬁ’ill 5| got e Bsakgda 1@ the q{?t\rf@iﬁa eyt h«?nen

tIrTEpI ece runs too ast or en t he aver age spee rot or 2a IS arger
than the ref&?enEe28peks V@tattﬁévr@olrksrorirwfanfngter@nérotsrr i Bef pEndehf

p:JItses havi raga@rfé%eaflen,ﬁébmaﬁé{ab ﬁééﬁétab]ehtgﬁalﬁ@_ﬂ Al R fettq%fhfleldl a1
al ternance, for exa e positive one e Vo at termnals
and B2 of co'5i3'1'm1§3b'E< %%\‘@ FRAF Y tHe %{Hese]s égrh‘g'bll%lcdﬁé? &SE EQ hi s
signal is iredile 23.ate "1" thus rendering transistor 10 conducting and
braking rotor 2a., The. information concerni t he, al.t ernating vol.tage

provi ded at termHgiS H 3ng?8?rbq‘ %% Pf2l§qgisl g% 6% He® rf’h%%’f?%ng% B ock 9
by the int ermstiaf beof 4 cheductopuki neeﬂxﬁlnal'he 4emvemd oAbi sobhasediadn t he

observat | on gt e br aklngisignal S YL guLnayivough eandustor, Lo

ot herwi se s e frequency w ro a IS constitutes a
measure of teHe sl e sval eage Yprang 1ntf—‘ﬁdf3écﬂ30 ﬁﬁ@@lméﬂﬁarﬁaérersaplrl ng

i's conpl et e syuNGiordiRale iheMhen JdrhenrOWehepeaeEve i1s at its maxi num the
torque it produces is maxi num Under these conditions, ;the rotor. wi|l have

a permanent tendéiBA% @ rof ARY aPCRCEpELASHAFRh MeChardsalt KaFRlfying
reference speethd/cCofnghét cnkl, BRYS coupled to the gear train 3 so as

to allow the display of the current time and possibly also
the date and the day or another time information.

The rotational speed of hands 5 is kept to a constant
average value thanks to a regulating circuit 6 which

regulates this value to a reference speed Vc.



17 April 2003 6 have to be braked at the begi nning of each peri b8 Aofil 2003
vol-tage Ug During the unwi nding of barrel spring la, the notor torque which
it provides will dimnish progressively so that the rotor will have to be
braked | ess frequently and that graduallyits speed will be |ess often

| arger than the reference speed Vc, until the nonment that it will not have
to be braked any nore. This thus indicates that the power reserve has been
used up and the tinepiece will stop if the user does not wind spring la.
According to the Asvernd i desciisbatpvice tbhe ipaieati rpghecpoven reseede
thus conpris aswhrc coun Cess r.aki n [ rrng
successi ve pgrgfgg %OFe’ e %thrpggg 0 ag%rg gflgra%l&né ?gggﬁéltand Fch
devel op a di sphayssidgsal o om tthegwmlmber thé bpakicngnegersatdashso vhichowccur
during these,succe e.p o] f ogh t:af

t hese neans \2NI§| ?ﬁ gé%%s%r‘rﬁ%%dgﬁ%gv krlélhcrgr%rFeAg%?% ?p’g%o&g ag%rggglmcl)?@ﬂ 8
functional breekigeghitch ¢pBRSAFLY tidicomEe obhbr iy wWhenRalthsk xetor

transistor 10o:h8egoBRECHRM r_r@fereﬁeet ebekd W chrmspegtée@redaélql&oye& the
nunber of pulses of this Sll?arr Its counti ng i nput is thus connected to

conduct or 118X¢PRLS ek QU gL Jrﬁlﬁﬁ Ry S cted to the output Q of a

freguency di \é' gerRééu\mlaltqmgf Ihm&ddhet S@C&Wp&§éﬂef$€leijlpiﬁaorl47
pr edet er m ne r.at,ion n this_ex in t.hi s di vider is
connected to° Fﬁg g ¥ f?edﬂjear@g%)drc{/q de-f?le8 58%38@15 why P& 85% o2
further divifleeghenayt piﬂvzfdelquemfyozofbriuegiagt dhe Afm@ezycﬁﬁ off ortled for
exanpl e by ical _I Cj t, e t tg
o several r3SEati 03 BufBIRe. VRAFE iRe SN o chla s OBt Btarsy
The cl ock i nplhtce cfbntthrroésrreﬂrm ywiigl c@ﬁn@cﬁemlpendhet@m PRMEQrEFn rb@wency
divider 14. dhe outpws Qb1 s B sk are respectively connected to
inputs E1 to E4 of a decoder "16 the outputs of which, here S1 to S9, are
17 April 2003 7 rBB8pedtdtifedy d6nneRRRACEES nbYit ¥av1 6 EOEDf DI WP hg
neans or di splayuidd.td ncﬁ@et@mméps C@DSaﬂ@rEﬂ,oﬂ\m&i‘lll%lcﬁlf n@emeyator
limtative, the output sr r of. fregﬁency di vi der, has a IBerr od of,

¥ eqUEHE)

ms. The divi%si of FRIB U} \Jnsdesr‘erihc?gd§6&§r WhPBRORRGS c?‘@at es
every 512 secondscaingl Sﬁita&lﬂ.bﬁsOhprho(ﬁ:e@lfncgnﬂte 2)is Huisl smghathtdus

sets the predeterm ned_tine,perio urin n r of ti at
transi stor tbosﬁ%%-lgi Fct?rrta 6 Iedﬁztg |és ng\tlj\g rgg\%e—‘n%gggurﬁoﬁbé#%? Jr’gt or

2a rotates toendmstomiz h respect to the reference speed Vc during the total

duration of the g@% %5%@55&990 féaﬁﬁﬁé@da@twé Deginni Aghof 1 SRLD

period of voltag S nmeans at t ren Wéjust begins to
unw nd), thef%ﬁ%éeswfp@r@eﬁﬂer@dnt%merl ﬁariesr:r EE Bex YOra¥e

2048. Due t%éﬂ%e&%tﬂcﬁ-%w diae :a greater capacity and needs an
extra flip-flop vvh vgl ves this counteia a m n% r:gnsnecessaré ca aC|ty
graf$epr Fer

of 4096. Figure 2| Itd%? S AP W&y T PR ehCitRg séfer

i nportant sipmabsrashad ubkhéi o fafrdriae, sphednayc | naghilodhd hasdebazf:eei or

i ndicating the ovver reserve des |b d here efore functio P@ Hf%l shows
e

t he out put S‘T’%Jﬁ flﬁré&uéh% S 1§; gHQWOH °a per?od of
duration D, ctmdtnhiber eclast beioig eaballs on5];2 slecohds i rCurivveed) bghowset he

signal SF applie r?]cﬂlé% C%qu{é%é ARt Ofs eeunter 13, it being understood

that this frgure OWs I'n an-i trat'ive nmanner two counting periods which
are rel atively spacedleparevandgguriaig vktehl t BEerdnter bespultdes ofheach

period are didf&rente oeddom t her ather. z@sléuakbﬁﬁmcpmae@e@faﬁ&ne&i@m ng

are taken into consi deration during which the w ndj ng he sprr ng Jis
respecti vel yY=6@% oRREDr CiR AR U ERek VP I&)ngejp?ejs%nct’%m@]h%t%]o‘ht‘e?ﬁ% of?n@o%?er 13
during the tmmrﬁswmd@p@glavma@@m@dsfalml | e curve d) shows the
out put of nenory 15 ves each ti t he i.n qr tion of the
precedi ng counti ﬁﬁ? a Hr eEhbe notedn%hat wit m%he framework
of the present invention, the elements and the functioning
described briefly hereabove may possibly be obtained in
other ways than that described in the patent application
cited hereabove, provided that the rotational speed of the

generator is correctly regulated as indicated hereabove.



17 April 2003 8 is reset to zero at the end of each counting pef{ d®ri ha¥ls
to a reset signal which transits along a conductor 18 ( f figure 1)
Figure 3 shows several exanples of practical enbodi nents of displaying
means 17. The figure represents in a), b), c) and d) displays indicating

t he i nstantaneous val ue of the output of "nenory 15 respectively by a
nongraduat ed i ndication (a) or a graduated indication having, for exanple,
12 hour intervals (b), c) and d)). As may be understood, the ways in which
these displ %99 Q%h%%l%y e uakt aimed 19 CnAdgRAQUS Efﬁh%ét*l%ékéi"@ﬁe

person will readily know how to conceive such. For exanple, dial Cof the

ti mepi ece neyeEoHBRAs & SR rANGS (TRe e b¥RI dWhisc i % @6F8EF‘éE}e§t rk?}b HpSes

which is ani agiedchy @n&ﬁ%'atlaﬁ{ uaifor throNchaRr e§9ntﬁghdtsecsowlsg i ti5e
control signal from decoder an.al ter nafive, a series of :% tsngscent
ve

di odes may beRGEEHE R Qﬁd ?‘)‘CS?SFFﬁﬁre BakiRg PRBF 25HCESali fiave
been represe@é@axaaae codpiel NG ardpatl €iee yshaktdisplay t@ngvisfiatdSLng
t he power erv |n hours nd the other conprising several apertures O
formng a sc raagi? dted in periods of 12 hours for exanple. A
| um nescent di oderhmycbatpbmvbdaétllm@hismbrwlctsmfwha&:ti #pemtsuradscargh b&ai ng
control | ed 'QolgéHtBébhﬁnremﬂ'ler ngqeté}b L PR OF 5 {9389%"10%@ Th'aq'}é esglution

of display 1 irrelative or exanple in perio
predet er m negic hdinbér the ﬁ@tltlSZODa%lOrtép‘? esurperenrn by, i6) Ofd)tl'@tdlcfglﬂl

figure 3, Inqh@élraﬂal ti$ ashd neﬁamp@é eweerakly Ori o Mg Hee M S hig3 a
sol e indicator, an alternative whi ch has .not. been represented in the

drawi ngs. TheRaki |GhkF persdd mfafeadh ey Logifa hefsdrfas, Odecdsr 1%and
di splay 17 t@lrﬁé’{@_ﬁ@céeﬂ@r@iotﬁj fieéenth@@ssméalawéra@e oép@bapd»ayrdsrtgomm@h all
remain vvithinthffrarrego this dnvention t cutI I,S obwous
that an incredse-9f 5t hEFBs |oﬁe§§erse?%%et%?e% Hgt’agasé-’l’bﬁ The

capacity of dsmmi)ityldﬁs cdﬂpdkpemtt @0 08rén +Hosweyerl 0 asermmndean expl af hied
her eabove, it %ﬁ Otts xlbiaev}filr %ég se H%gk%derrents and the functions in
nher ed in

a different n% Hat“descri b W'ss patent application CH
686 332 cited her@befleecomhusryi t whayp bheutdoepicese tivas itpanz@dyyort is

al so possi blv@neﬁh%ﬁ'x‘aebya\?éfaéer%g%‘e@ Ngs Wiy the fLanewesde: | ehratae PEesent

invention, to neasure the duration between each occurrence of a brakjng
pul se SC so Eafesenetersmaedt V&€ potBf re¥RFrel RRA'EHRE of G i A§ thfs

nunber of putsatedusf n}guﬁsésxﬁﬁv@ftgd@l e&meaeqea@rtat @il A dtas:tbaah the
expl ai ned her ebef or e. this, ca the g reserve Jis hﬁrge n. t he
3& P

duration bet hmt“'t\Bgs@ 837 hed e§é’§rt E sxa i ehBr AGHE TSt be
performed ofdmen, afldthéevb%egueUQSasrmbh:-nwmarlst IEls achdt &3 &f icoiorZp. It is

al so possible that nenmory r| ses a certal n t st

signi ficant Iglﬁjsn%f < rrgl fﬁftlpﬁﬁeﬁéf (?ruha e|SonO nrtoelr %E?gggti)r f&a%%@t he

four nost sigighatans Hirt s;h@sststeepﬂése:mmj Jremcﬂe:gung tragsdertarheke@

condi tions, éc§ d@ he r I qﬁflllg)l &4 6. display sixteen distinct =
dc %? ﬁllahl Sl A’

|nfornat|ons s general ly considered as being redundant
for the envi sagedl‘laﬁt mn@mﬁmn gfonggn g i e il trnmEing vel G| U

suffice for pisefuhly LBf eerhidatiRe giseindfpR &F nepk ecenofisi izdpawercieserve
state. It shig})uld further. be noted that t he deyjce according_.to the

i nvention NG Rk PP TK ekt ¥t ERE R ATRRRT 35 rO b2 t T HENi tHl® st at e

of the timepizce. For exanple, if di splay 17 cannot reach the maxi mum _
Lesere Sraduatl g oL Lhpudt Lie oGl DS RO BLY- UG L oRr L, (1
gr easi ng. braking signal SF flowing through conductor ll otherwise
said the frequency with which rotor 2a 1is braked,
constitutes a measure of the winding state of spring 1. In
fact, when the barrel spring is complete wound, that is
when the power reserve is at its maximum, the torque it
produces is maximum. Under these conditions, the rotor
will have a permanent tendency to rotate at a speed which

is larger than the reference speed Ve and it will thus
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fixes the successive time periods of a predetermined

duration. In this example, the input of this divider 14 is
connected to the output of frequency divider 8 in such a
way 50 as to further divide the output frequency of the
latter.

A memory 15, formed for example by a classical latch
circuit, is connected by its inputs El to E4 to several
respective outputs, here the outputs Q9 to Q1l2, of counter
13. The clock input C of this memory is connected to the
output Q of frequency divider 14. The outputs Ql to Q4 of
memoxry 15 are respectively connected to inputs El1 to E4 of
a decoder 16 the outputs of which, here S1 to S§9, are
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an extra flip-flop which thus gives this counter a minimum

necessary capacity of 4096.

Figure 2 illustrates by way of a diagram representing
several important signals as a function of time, the way
in which the device for indicating the power reserve
described herebefore functions.

Curve a) shows the output signal of frequency divider
14. This signal presents a period of duration D, chosen
here as being equal to 512 seconds. ,

Curve b) shows the signal SF applied to the counting
input of counter 13, it being understood that this figure
shows in an illustrative manner two counting periods which
are relatively spaced apart and during which the number of
pulses of each period are different one from the other. As
such two phases of functioning are taken into
consideration during which the winding of the spring 1is
respectively strong or weak.

Curve c) represents the contents of counter 13 during
the two represented respective periods, while curve d)
shows the output of memory 15 which conserves each time

the information of the preceding counting period and which
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is reset to zero at the end of each counting period thanks
to a reset signal which transits along a conductor 18
(figure 1).

Figure 3 shows several examples of practical
embodiments of displaying means 17. The figure represents
in a), b}, ¢) and 4) displays indicating the instantaneous
value of the output of memory 15 respectively by a non-
graduated indication (a) or a graduated indication having,
for example, 12 hour intervals (b}, ¢) and d)). As may be
understood, the ways in which these displaying devices may
be obtained are numerous and the skilled person will
readily know how to conceive such. For example, dial C of
the timepiece may comprise an aperture G behind which a
coloured strip moves which is animated by a small actuator
(non represented) receiving its control signal from
decoder 16. As an alternative, a series of luminescent
diodes may be used.

In e) and f) of figure 3, two other alternatives have
been represented, one comprising a liquid crystal display
CL wvisualising the power reserve in hours, and the other
comprising several apertures 0 forming a scale which is
graduated in periods of 12 hours for example. A
luminescent diode may be provided behind each of said
apertures and being controlled in a suitable manner by the
output of decoder 16.

The resolution of display 17 is irrelative, and may
be for example in periods of a predetermined number of
hours, as represented in b), ¢), d) and £) of figure 3, in
hour units as in e), or even by all or nothing requiring a
sole indicator, an alternative which has not been
represented in the drawings. The skilled person may
readily adapt memory 15, decoder 16 and display 17 to
these several different possibilities of displaying which
all remain within the framework of this invention.

In particular, it is obvious that an increase of the
resolution goes together with an increase of the capacity

of memory 15.
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W [M!y, 10%& 1@owever, as has been explained hereabove, it is also
possible to realise the elements and the functions in a
different manner than that described in the Swiss patent
application CH 686 332 cited herebefore. Thus, it may be
understood that in analogy it is also possible, thereby
still remaining within the framework in the present
invention, to measure the duration between each occurrence
of a braking pulse SC so as to determine the power
reserve, lnstead of counting this number of pulses during
a fixed predetermined duration as has been explained
herebefore. In this case, the power reserve 1s large when
the duration between two successive pulses is short, i.e.
when braking must be performed often, and the reserve is
small when this duration is long.

It is also possible that memory 15 only memorises a
certain number of the most significant bits of the output
information of counter 13, for example the four most
significant bits, as is represented in figure 1. Under
these conditions, it is theorically possible to display
sixteen distinct informations on display 17. This 1is
generally considered as being redundant for the envisaged
aim, a number of information of at most nine should
suffice for usefully informing the user of a timepiece of
its power reserve state. '

It should further be noted that the device according
to the invention may, to a certain extent, inform the user
of the mechanical state of the timepiece. For example, if
display 17 cannot reach the maximum reserve graduation,
although the user has completely wound the spring, this

could mean for example that the timeplece requires a

revision and a new greasing.
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aiernating voltege (Ug), a reciifisr (4) conneciad to said cerearzior (2) iorp 9
5 centinvous \cltege (Ua) ircm szid ait f ng circuit (3)

10 characterized in that szid means for breking said generator is adapted to apply
successive brakihg operztions on this generator and in that it comprises a device for
indiczting the power reserve adepiad for eifecing a measure representative of said
successive braking oper rztions and for previding a visual incicztion of the power

ressrve as a function of this measure.

15 2. Timepiece according to claim 1, characterized in that said gsnerzicr
comprises a coil (2b) and in that said mesans for braking this ceneralor comprises a

switching organ (10) formed of a semiccnductor component and connected by way of
its principal circuit to the terminals of said coil (2b) in such a way that it may shor:-
circuit said coil under the control of szid reculating circuit (€).

20 3. Timepiecs according to claim 1 or 2, characterized in that said measure

—

reprasentstive of said successive braking operations is a measure representative ©
the frequency of these successive braking operaticns.
4. Timepiece accorcing to any of the prececing claims, characizrized in that
said measure reprasentative of said successive brzking operations consisis in
25 determining the mean freguency cf these successive Dbraking operztions curing
successive periods of time of cetermined duration (D), said cevice for incicating the

nower reserve comprsing to this effect mears (8, 14) for {ixing these successive

O

neriods of time and means (13) for couniing, curing each of said periods, the number

30 5, Timepizce according o claim 4, in which szid regulating circuit (6)
comprises a2 horolegical quanz cscillater (7) and a first frequency divider (8-).

characterizad in that said means for fixing said periods of time of determined duratio

comprises a supplemental iregquency civider (1) connected to the ottout of said first

divicer {(8).
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8. Timepiece acccrding to eny of cieims 1 1o 3, characterized in that said

10 measure representaiive of szid successive brzking operations consists in datarmining

the durzlion of time between these successive braking operations, szid cevice for

indicating the powsr resarve comprising to this effect means (8, 14) for measuring the
durzation between two successive braking operations.

S. Timepiece according to any of the preceding claims, characterized in that

15 displey means (17) are arrangad for providing an hour-graduated informeation or a

multiple heur-graduztad information on a dial (C) of said timepiece



