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défaillance prochaine permanente de la pidce, due 7] C, en moyenne, un nombre d‘impulsions plus faible
essentieliement a I’dpuisement de la pile. que sur son entrée D laquelle, étant reliée 3 la sortie
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prochaine de la pile, la pi¢ce d"horlogerie ayant été 65 0, I'impulsion générée par la sortie Q, remettra 3
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"~ Vart, sans sortir du cadre de la présente invention. gigkeit von einem vorgegebenen Zustand das Erken-
55 nungssignal erzeugt, dadurch gekennzeichnet, da

. - der Zahler (15) ein Vorwirts-Riickwarts-Zahler ist

Revendications ‘und direkt von dem Steuersignal inkrementiert und

. ) von periodischen Signalen dekrementiert wird.

1. Pidce d’horlogerie électronique comprenant 2. Elektronisches Uhrwerk nach Anspruch 1, da-
des moyens (3} pour produire des impulsions motri- 60 durch gekennzeichnet, daB die Mittel zum Erzeugen
ces, un moteur {4) comportant un rotor et des des Erkennungssignals Mittel (10, 11) zum periodi-

. moyens pour faire tourner le rotor d’un angle déter- schen Riicksetzen des Zghlcrs {8} auf Null um? ssen.
miné en réponse 3 chaque impulsion motrice, une 3. Uhrwerk nach einem der vorangehenden An-
source autonome pour alimenter en énergie électri- spriiche, dadurch gekennzeichnet, daB die Mitte) {3)
que les moyens pour produire les impulsions mo- 65 zum Erzeugen der Antriebsimpulse Mittel umfassen,

sgrbntreqh'\ Of di V'ﬂeérlekaonnmhﬂlémm%m”ggyp,w ‘3?.



reset, e. g. once an hour by the signal that is on out put C of

f rgguency di vi der- 2. and s;hat IS conveyg(bmﬁuam nput ‘R'of coudter 8 via OR..

g +11. _The viar ni.ng.si.gnal .t hen. onl y indicat-es—eel--exhatst~—ton—tf-it— -
[ 851s f OTg@ias| MciitizieoR Qed RiythmuEhaeer gerapntam Of  an awdaas (7) tor prodycing, _mﬂf%w
Circui t' Qfplibein IAbRERigkeRavon den Edienmyngssigndle | nveﬁMWW% Y nfagponss tos

| nthi-s fdrmbgliehenc! enents 1 to 7 are: srmlar t o Prisecend 2 £p 'j o}
f i t St f or mioUheweriorticyeinem ger vorangehendan An- g oy - TRBERY

in the saﬁﬂﬂ% "H'PG"W‘ jﬁg‘fﬁ' kﬁﬁrth%r M Wbmmm
‘15 ‘havin ‘%&“qm put-s [ qh&) is aRCup-ddwn] counien which b disecaly in-
count up% ing q%"%z!ﬁ"?‘ﬁ“us 1 differ e?&.s.iamas,mm,m-ww_w
N-t: or ﬁ"ts input” C'enabl €s forward courti ng periadic sigralsi nCrenentati A of
count er 15 and its input. D enabl es backware couft Mmﬁmm .
Qut put Qhemgims  counter 15 is an overfl ow out ppharagierized UL 3 '
pul se. when the counter goes fromstate N-1 to s'&‘é‘"é"ﬂ?

pul se appl itecAntelsctronietimapieceepmpsising mesr 4 the Bhieze :
out put . ItOl’I"SWE'S dﬁ"’p&‘%’e’ (4{ ing ﬁﬂ&ﬂnﬂé

dng g ?aer ) R e et vie

in respon%’l&' '1“!?"%1 usD- 'Igut [brédbing aﬁui&smfnmm
state N t!B’g’E"Q'Pr 2, plofuciigat € N, 1he M alf the divaspuised yo be modified in
outputs | ) (il "P], ﬁfg(gglmher 15 |5Wnumut S of
circuit 7,4 ,o;o, dm,aﬁﬁ ChighaE fs; Qi | € it S idn PaeleCironic tineniee aCEOrCING tOBRKC

output B gpr E&mweamiedamndubn&ofﬂfthMMt e s preceding glaims.) chacacterier
the set i 1ife\ahd (Deans (6] for prodidingos Warning signal ithi | e i t LSk~ of thek
theé re-bommesmndﬁOhM% megns, the ¢ t put g:‘% TRk 0P 1S -
con {t ecdetectingimasns (B &1 ichniPofBdniding 3 A BIGFT TRVl Psi gnal - when
applred to input S of fli-p-flop 16 will cguse the latter's out- put Qto
go high but when applied to the flip-flop's input Rw | cause output Qto
go llow. A low |level signal, on the other hand,. will have no effect on the
inputs of flip-flop 16. The circuit Shown in Figure 2 operates as follows:
If the cell supplying the tinmepiece still has a good charge, the nunber of
m ssed steps will be [owe. g. |ess than, o average, one step per mnute.
Counter 15 will then receiveonits input C, on balance, a | esser nunber of
pul ses than on its input D which, by being connected to the output B of
frequency divider 2, receives one pul se per mnute. Thecounter w ||
therefore, on bal ance, be decrem ented and,s upon passi ng fromstate 1 to
state 0, .the pul se generated by output- ferr] will reset flip-flop 16 or -
Wi [} maintain this state. ‘QutputQ of .flip-flop 16, and. hence detection -
signal [err] being then in a |ow logic state, the ti mepi ece will produce no

end of [ife warning signal regarding the cell. But if the cell nears
exhaustion, the nunber of m ssed steps will “Be high, e.g. greater, on
average, than one m ssed step per .10 - mnute. Counter 15 will then,

on ﬁalance be i ncrenmented and, when passing fromstate NN1 to state N, the
pul§é*generated by out put [err] w || cause output Q of flip-flop 16 to go
hi gh, causing detection signal [err] to go hisgh also. This high | evel of
signal [err] wi Il induce the signal warning of the cell's inmm nent end of
life, as_in the Figure 1 arrangenent. O course, the frequency of .the

pul ses applled to the input D of counter 15 nay be other than that
indicated by way of exanple and, if each msged step is retrieved, this
correction will in no way affect the operation of the circuit. By way of
nmodi fication, the tinepiece may conprise, instead of or besides hands for

di spl.aying the tine, electro-optic display neans including a visual

i ndi cat’or for signalling the cell's end of
. 55



life, involving for i nstance i quid crystals or lirght emtting diodes,
referenced 6 in Figures and 2. The ¢ ¢ t of such disphay neans is
connected. to....output.. Q. of .counter 8 orgpkaﬁb%’&?gut Q of. flip- J?_{)Qp_lﬁ_ “\Wen .
these outquibss Medifizren deb Bivthméd dor geRlidntél i gh nR@isA7) fonfRoducing & talli Sighl (S7) whenever
i ndi cat orimipgls@iniAbhdrigigieitvon depEde@snumgssignal Ng Si gtharoteioes mk witcotrectly inaésponse to a drive
produced wmbglichen. by i rregul ar mot | on of secondspéism®od® OWNMMMWM "

al so appl | 8a HF'E"'L"E)“ é"'cont rol WPY : counter
adj ust s, Egﬁ NP of *dri §RY SSpen3s 10.Aprecetanminid state. the

a » B "n . Bractenzed Ih& e m
val ue a” emﬁ% oS MOMEnid Lo o Stitér which is directly in-
unnecess energy  consunpt y t he : M}, deSrementsd by

chosen that the nunber of mi ssed steps per’ unltp&fodfc .enai ns bel-ow a set
i mt., each m ssed step being in any event akso rel.mrwmbohtommda‘cbcdimtuadm1

di spl ayeoblilmm goi ng wong. A tinepiece having mmwmdmmumm
) said counter

descri bed | n det al | in, for instance, US Patent ""SHE(!TQ Lz (]
The si gnal W“WEE‘?"F '"FWH?'P?éWt end of® B-can
i ssued, §"H '@’d"& ffation of

r eached i g o g amth o'f t
have beengdfe q;,; ?r

0bvi ous  tfednb AithBlactik & mewtbﬁseub \msthout d&aﬁm mﬂdﬁﬁnpe of

t he preserg) foﬂ‘pﬁdﬂbﬂﬁn’la detecﬂod&v@hlAld‘S die) An el ect4r mmmnwdu
means ( 3)representstivaiof endxf| thesource’snot ax cherasterizadiinthatis further
for . turmlwfgartdrmamt%forpm\ggaw@uma i"e in rem

Bt espthe signg! rom qa %@wﬁmﬁ
2Inec't ri c%’éﬂ/mﬁ'ﬁa @W "‘Q‘E"'"’lIG;/ef g??Wé@det ection

signal (B; QL6) representative of the inmmpent end of the source's life
and means (6) for producing a warning signal  in response to the signal :from
the detecting means, the detecting means (7, 8, 9; 7, .15, 16) including
means (7) for prodUC|ng a tally signal [err] .whenever the rotor does not
turn correctly in response to a drive pulse, and a counter (8; 15) arranged
to be incremented by said tally signal, witf said counter producing, in
response to a predeterm ned state, the detec- t.ion signal characterized in
that said counter (15) is an up- down counter which is directly increnmented
by the test signal and decrenmented by periodic signals. 2. An electronic
ti mepi ece according to claiml, characterizgd in that the detecting neans
i nclude nmeans (10, 11) for periodically resetting said counter (8) to zero.
3. An electronic tinmepiece according to any of the precedi ng clains,
characterized in that the drive pulse producing nmeans (3) includes nmeans
enabling the rhythm of the drive pulses to be nodified in response to said
detec- tion signal. 4. An electronic tlneplé%e according to any of the
pre eding clains, characterized in that it further conprises electro-optic
plray neans (6) that change the appear ance of their display in response
_to sald detection signal.
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