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OF THE | NVENTI ON The present invention concerns, generally, a tinepiece
with a mcro-generator with a power-reserve indicator. The invention
concerns nore particularly nmeans for providing this power-reserve
indication. It also concerns the inplenentation method 5 for indicating the
power -reserve. BACKGROUND OF THE | NVENTI ON There is known fromthe prior
art) particularly fromEP Patent No. 0 762 243 in the nane of the present
Applicant, a tinepiece, shown in Figure 1, including a 10 nechani cal power
source, formed by a-barrel—1-which-houses a manually or automatically wound
spring 1 a, the wi nding device not being shown here. Barrel 1 is
mechani cal |y coupled to nagnetised rotor 2a of an electric generator 2 via
gear trains 3. Cenerator 2 includes at |east a coil 2b which generates an
alternating voltage Ug, when magnetised rotor 2a is driven in rotation,
generating a 15 magnetic field synbolised by neans of an arrow J49onhi ch
said at |east one coil 2b is coupled. The terminals of coil 2b (or coils)
are connected to a rectifier 4 supplying at its output a rectified vBVtage
Ua, for powering regulator circuit 6, which will be discussed hereinafter.
20 Anal ogue di splay nenbers for a tinme indication 5, typically a set of
hands or any other conventional mechanical tinme display neans, are

mechani cal | y coupl ed t oTIMERIEGE VEITHPOWERRESERVE RIDISAZIGN t he novenent
and they are connected in rotation to rotor 2a. The rotational speed of
hands 5 is kept at a constant nean value owing to regulator circuit 6,

which is foFlEd3OkVThig INVIENger at or frequency to a reference -2 _

swi tching menber 1f, tpfrégenfl‘?fﬁa‘é‘frlﬂlo‘ﬁ d%n&érﬁ@,geﬂe%ﬂlg,af ePe WY a HEBLgEnGFatgr | N
order to regulate I'ts frequency to a referente frequency advantageously

cor r espondi NithroPeverdesasve indicatori The ipyantion cepcarmemorerartipiary-meas far spl ay
nmenbers 5. PR&idihg BN SERerdtsavélindttatioh. ifhISo SktearRthe fhRiemeREtiskletdd
power-reserve 5 indicator 9. This device includes a counter 9a counting the

successi v& BPTARAIFRINGi tHRAPYCSE88MPng a determined period of tine by neans of

an additional frequency divider 9b. A nenory 9c is connected at output to

counter 9b 3 | Rlunt ed during the determned tine

period, to ¢t er 9d is connected, converting the

st ored dat a i nt o Thepsosknowe fremvbe giigpart partisalagy front ERB Patdng hal 0362 243 in

i ncluding s i i (28 b d i LN d e a poi nt
Y5& Ramd Y)?th‘éjfgie?% }&Bt)lﬁ:legnf? aehrﬁélﬂé%@b%mﬁn %gtﬁ'@ﬂ, iﬂEluHﬂHg}ag,

corresponding to the v neasu cal culated vari a
acconpl i thedneshanieal neyves segredpetediy a parrg) 1 which hausesd panually Cg| |
automatically wound spring 1a, the winding device not being shown here.

Barrel 1 is mechanically coupled to magnetised rotor 2a of an electric
generator 2 via gear trains 3. Generator 2 includes at least a coil 2b which generates
an alternating voltage Ug, when magnetised rotor 2a is driven in rotation, generating a

15 magnetic field symbolised by means of an arrow and to which said at least one coil 2b
is coupled.

The terminals of coil 2b (or coils) are connected to a rectifier 4 supplying at its
output a rectified voltage Ua, for powering regulator circuit 6, which will be discussed
hereinafter.

20 Analogue display members for a time indication 5, typically a set of hands or
any other conventional mechanical time display means, are mechanically coupled to
the barrel via the gear trains 3 of the movement and they are connected in rotation to
rotor 2a. The rotational speed of hands 5 is kept at a constant mean value owing to
requlator circuit 6, which is for enslaving the generator frequency to a reference



The sol ution recommended in EP Patent No. 0 762 243 has, however, the
drawback of directly using the generator power to provide the power-reserve
15 indication, which has the effect of increasing the total power drawn
fromthe generator, i.e. the power necessary to provide the type indicator
and the power necessary to provide the power-reserve indication. Thus, in
nost cases, the total power necessary represents an instantaneous power
greater than the maxi num capacity that the generator can provide, which may
prove harnful, on the one hand, to 20 the accuracy of the tine indication
and, on the other hand, to the actual supply of the power-reserve

i ndi cation. And, at best, for those cases where the indications provided
remain correct, the autonony of the tinmepiece is greatly reduced. There is
al so known fromthe prior art, particular fromEP Patent No. 0 875 807
filed in the nane of the present Applicant, a tinepiece whose generator
autonony is 25 Higher. Such a tinepiece-2shown in Figure 2, includes, in
addition to known el ements, which have the sanme reference nuneral s and were
al ready described with reference to Figure 1, a storage device 10 for
storing and returning the electrical energy forned -3 energy provided by
gener at or 2.swithhisg exeptes 7ofor ekaropleiactednsister igy biakingfgeneatere? imuqugdrited by t he
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filed in the name of the present Applicant, a timepiece whose generator autonomy is
25 Higher. Such a timepiece, shown in Figure 2, includes, in addition to known elements,
which have the same reference numerals and were already described with reference

to Frgure 1,a storage device 10 for storrng and returnrng the electrical energy formed



The present invention therefore concerns a tinmepiece with a generator whose
features are listed in claim1l. Advantageous enbodi nents of the present

i nvention formthe subject of the dependent clains. 10 The present

i nvention al so concerns the nmethod of indicating the power reserve for such
a tinmepiece. BRI EF DESCRI PTI ON OF THE DRAW NGS Ot her features and

advant ages of the present invention will appear nore 15 clearly upon
readi ng the follow ng detail ed description of enbodi nents of the invention
given solely by way of non-limting exanple and illustrated by the annexed
drawi ngs, in which: - Figure 1, already described, shows a tinepiece having
a generator with a power-reserve indicator according to the prior art; 20 -
Figure 2, already described, shows a tinepiece having a generator with

prol onged autonony according to another prior art; - Figure 3 shows a
ti mepi ece having a power-reserve indicator according to a preferred
enbodi nent of the invention; - Figures 4&-4c show alternative enbodi nents

of the power-reserve indicator 25 neans; and - Figure 5 shows an exanpl e of
an inplenentation nethod for the power reserve indication.

energy provided by generator 2. This excess of electrical energy is of course supplied

by the barrel spring 1a and originates from the conversion by generator 2 of at least a

part of the spring’s mechanical energy.

If the motor torque provided by barrel spring 1a becomes less than the

5 operating threshold torque of the timepiece, the electrical energy produced by
generator 2 becomes insufficient to power the various circuits of regulator circuit 6
correctly. But, accumulator 10a is then at least partially charged, such that storage
device 10 keeps voltage Ua at a value such that the components of regulator circuit 6
operate properly. The electrical energy necessary for such operation is then supplied,

10 at least partially, by accumulator 10a.

Thus, the autonomy of this timepiece, which includes a storage device 10
capable of storing, in the form of electrical energy, a part of the mechanical energy
contained in its barrel spring, is increased owing to means which enables this
electrical energy to be used for operating the timepiece after the barrel spring is no

15 longer sufficiently wound.

Nonetheless, a timepiece as described in EP Patent No. 0 875 807 only
enables the instantaneous excess power to be stored compared to that necessary to
make the timepiece operate properly. Thus, the use of this excess of instantaneous
power to provide an additional indication, like for example the power reserve, would

20 have the same drawbacks as those described in conjunction with EP Patent No. 0 762
243, namely directly using the power drawn from the generator, with the effect of
greatly reducing the timepiece’s autonomy, which is contrary to the desired objective.

SUMMARY OF THE INVENTION
25 In order to overcome the drawbacks of the prior art, the idea according to the

invention is to provide a reliable power-reserve indication at the user’s request, without
disturbing the normal operation of the timepiece, i.e. while providing a correct time



-5 indicator. The idea is to be able to accunulate, in a reasonabl e | apse
of time, for exanple a few mnutes, sufficient energy to nonentarily

di splay the power-reserve. A quantity of energy of between 40 and 80

m croJdoul es has proved anple. This energy nust also be able to be rel eased
in a short tinme lag, i.e. there nust be avail able an 5 instantaneous power
that is considerably higher (up to a thousand tines greater) than the nean
di ssi pat ed braki ng power, dependi ng upon the type of power-reserve

i ndi cator used. Reference will now be nade to Figure 3, which shows a
sinplified diagramof a tinepiece according to a preferred enbodi nent of
the invention. A certain nunber of 10 el enents can be seen that are
identical to those presented within the scope of the prior art in Figures 1
and 2, such elenments will not be detailed again here and their reference
nuneral s remai n unchanged. Thus, there is again shown a tinepiece fitted
with a nmechanical energy source fornmed by-a barrel 1 which houses a barre
spring 1 a. The barrel is nmechanically 15 coupled, on the one hand) to
generator 2 whose alternating voltage Ug generated at its output, is
rectified via an active rectifier 4, and, on the other hand, to tine
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charge punpsesed fbr Bect s Ghepibegumul ation el enment 11 b can be a sinple
storage capacitor whose charge increases a little nore upon each braking.
G ven the yield of such a charge punp 11 a, 5 accunul ation elenent 11 b,
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Vari ous nethods can be inplenented for neasuring the power-reserve. A first
25 method consists in providing control system 12b with neans for counting
t he successive brakings over successive tinme periods of a determ ned
duration and for elaborating a power-reserve display signal fromthe nunber
of brakings occurring -7 Several power-reserve display nmeans can be used,
dependi ng upon the nethod chosen. Various exanpl es of power-reserve

i ndi cation devices are shown in Figures 4a-4c. In these Figures, control
system 12b has been integrated in regulator circuit 6. A regulator circuit
14 can t-hus be seen receiving the various signals A, C and 5 P respectively
supplying the electrical energy necessary for the power-reserve display,

t he power-reserve indication and the request for such a power-reserve

i ndi cation. Figure 4a shows a first exanple using digital power-reserve

di splay neans. Said display neans are fornmed by an LCD (Liquid Crystal

D spl ay) type display 15a arranged on the dial of the tinepiece. The
power-reserve indication is preferably 10 di splayed as a percentage with
respect to the maxi mum power-reserve, corresponding to the conpletely wound
spring) or in remaining power-reserve hours. These display neans ca be used
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The timepiece further includes electrical energy accumulation means 11
arranged to be able to accumulate the electrical energy dissipated during braking
periods of generator 2, - i.e. during short-circuits applied to the generator via switching

25 means 7. Switching means 7 are actuated by regulator circuit 6 when the generator
frequency is higher than the reference frequency, i.e. when the rotational speed of

rotor 2a is higher than the hand speed corresponding to a correct time indication.



user. Athird variant of this third exanple consists sinply in adjusting
the position of the display nenber upon each request nade by the user

Wi t hout any prior zero reset. The present invention also concerns the

met hod of indicating the power 15 reserve for such a tinepiece. The net hod
i ncludes a prelimnary step of winding the barrel spring sufficiently such
that the tinepiece can operate properly. Wth the exception of the first
variant of the third exanple presented in Figure 4c, the nethod then

i ncludes the follow ng steps of: 1. accunul ating electrlcal energy by

chargi ng the accumul-ati-en-reans—w-th-the 20-powerdi-ssipated-during—

successive generator brakings; 2. requesting a power-reserve indication by
actuating the actuating neans provided for this purpose; 3. neasuring the
power -reserve indication in accordance with any of the aforenentioned

met hods; 25 4. displaying the nmeasured indication with the correspondi ng
power-reserve display neans. An . internediggte step 1 b (between steps 1 and
2) can be provided. This step 1 b _g_ power-reserve measurenment nethods
expl ai ned herei nbefore not to the various aforenenti oned exanpl es of

power -reserve display neans. It will also be noted that other accunul ation
nmeans can beconsecled tansistor, whiphtiésdsethe clirertan a smglendiredtiors ampdia stbrage i ng t he

gerer ator  brakL 0 AELN 89 Bou 88 ob SO Ral IR YA AL ARARS pedd, 1o POSSI bl e
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even a st emmmulatlom element fi b carebe bsimple etdragestapacitaravhose chayige inasedsesr ease

t he autono e vi ding an
addi ti onal msé!tlgi;l%ﬁ@?e Eéé/l ce cf%aﬁﬁ%%.%ﬂew%é%%uﬁﬂé%k%@mﬁ;90 875 807,

this addi¥i cﬂ?&ymal@v%@'em@ﬂh@ ks REFTE@RIVIR StRERER SapACiion BaiRg 8 $3Paqits Of Hecal
energy W th gr@sfad rhierofdt@dLAET 4 VReealfowsyarl éierdy OtRé offee bA%O &80 When t he

generator | Smlgpotdogl Poqbe acclﬁmdulated atjfer several minutes braking.

It will be noted in this regard that once accumulation element 11b is charged,
accumulation means 11 continues to ensure optimum impedance adaptatlon and

10 consequently braking of the generator.

According to an alternative embodiment, the timepiece includes an indicator,
not shown here, arranged on the dial to indicate when accumulation element 11b is
sufficiently charged to power a power-reserve indication device 12. This power-
reserve indication device 12 includes power-reserve display means 12a and a control

15 system 12b for said display means. Control system 12b has been shown
independently here of regulator circuit 6, it will be noted however that it could just as
well be integrated in regulator circuit 6.

The power-reserve display control system is actuated (signal P) by actuating
means 13 of the timepiece accessible from the exterior, like for example a push-

20 Dbutton called a “request button”. The role of this control system is to provide accurate
indication of the power-reserve (signal R) on the basis of a measurement (signal C) of
the power-reserve transmitted by regulator circuit 6. The energy necessary for
displaying the power-reserve is provided by the accumulation means (signal A).

Various methods can be implemented for measuring the power-reserve. A first

25 method consists in providing control system 12b with means for counting the
successive brakings over successive time periods of a determined duration and for
elaborating a power-reserve display signal from the number of brakings occurring



CLAIMS 1. Tinepiece including a nechanical power source (1 ) coupled, on
the one hand, to first time related information display neans (5) and, on
the other hand, to a generator (2), a regulator circuit (6; 14) for

ensl aving the generator frequency to a reference frequency, said regul ator
circuit including switching neans (7) arranged for 5 electrically braking
t he generator when the generator frequency is higher than the reference
frequency, and second power-reserve display neans (12a; 15a, 15b)
controlled by neans for neasuring the power-reserve (12b; 14), said

ti mepi ece being characterised in that it further includes nmeans (11 ) for
accunul ating the electrical energy dissipated during generator braking
periods and neans (13) for actuating said 10 second display neans to

di splay the power-reserve by nmeans of the electrical energy accumul ated by
sai d accumul ati on neans (11 ). 2. Tinepiece according to claim1,
characterised in that said electrical engrgy accunul ation neans (11 ) are
formed by a voltage step-up circuit (11 a) electrically connected to the
generator (2) during braking periods and controlled by the 15 regul ator
circuit (6) so as to accunulate the energy dissipated during said periods
in a storage cap&evenal pdvier-rbjerv8displiayepans eambe aseld, rdgpending apon theor 2,
characteris t
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claims 1 toF@urenda-4etlethesedigyies, mntrelrsefstzm b%hnhasbe@@emtegraﬁ;h@uegui@forreans

(12b; 14) i pgtuds A%U%tér%’rcunt 1‘4 Bsh S BEIBEY FodelvifRy tHéR/b#?&fs s@énafl’sA C and
predeterr?t g)d | en , hmeans for counting, during €ach said fixed

peri ods %S '?’G'WUPW'W@% ”t%%{?‘;tf'??é e@@ﬁéﬁ&ﬁ?ﬁsawsf%ml&webxyew Rl hi ng
neans and mepowarEsaNé Rdicalior Sed ﬂr@truqmesmﬂ:r@aama powepredeéh@andiéatiop. f uncti on
of the result of Fcoun i i econd displ ay

é Q?\%%\fve-res arve Fatmptot?els
means (15a; 15b). Bi Eé&x%{EBSrua’i”ﬁ Q'té BAVETIPSY ariR'aY M5 s,
char act er i se&aid mspla)atneahsare fodredby am hEPi (blqelde@nystadlDiaglay)dyamgi|sprlaydBal s 1

to 3, whereiy g' Eﬁ@q{ ﬁr?ﬂleercﬂél(yf tHeZme PGl $RS pBly #eaeJ _3bn/8HuiCHioh 14 %llé}er

char acteri se ower - reserve sSuril ng neans ude an
addi ti ontl displayed éétarneé%ﬁnltagec\wtimeéaeqtép thei raawummwerwrmcprr@spom@g

generator dyg tHég;omp@éiélF)gvd%a ispeg, RY irf lefhafih magemﬁo&@nm didplay
el ectricall nc%n %ol gd torfslqg contrao éiégbﬁﬂ még tlng means
(13), for p JiCAFe RS g Of ther Tpthaeinasine BNBF'SIR-ay nmeans
(15c). 9. Tinepi m@‘em@otr@ L[@titsprat/&?s left Sctive for a@teeyrmmed period b&timé,he second
oD ) Peaeef, G AT P s o ol gk ot
15 actuated the request push- button
Figure 4b shows a second example using optical power-reserve display
means. Said display means are formed by a light-emitting diode 15b with high visible
yield through an aperture made in the dial of the timepiece. In this case, regulator
circuit 14 preferably delivers current pulses Ir, each of these pulses representing a
20 percentage of the total power-reserve, for example 20%. Thus, 5 pulses represent
100% of the power-reserve, namely maximum power-reserve. These display means
can be used with one of the firs;( two methods explained hereinbefore.
Figure 4c shows a third example using electromechanical power-reserve
display means. Said display means are formed by an analogue display member, for
25 example a hand 15¢, moving opposite graduations representative of the power-
reserve, arranged in a window in the dial of the timepiece. This analogue display
member 15c is driven by a stepping motor 16, for example of the two-directional Lavet



10 10. Ti nepiece including a nechanical energy source (1 ) coupled, on the
one hand, to first tinme information display neans (5) and, on the other
hand, to a generator (2), a regulator circuit (6; 14) for enslaving the
generator frequency to a reference frequency, said regulator circuit
including switching nmeans (7) arranged for electrically braking the

gener ator when the generator frequency is higher than the 15 reference
frequency, and second power-reserve display neans (12a; 15c) controlled by
power -reserve neasuring nmeans (12b; 14, 16), said tinepiece being
characterised in that it further includes nmeans for accumulating (11 ) the
el ectrical energy dissipated during the generator braking periods, and in
that said power-reserve neasuring neans automatically adapt the position of
said second display nmeans to display the 20 power-reserve by neans of the
el ectrical energy accumul ated by said accunul ati on neans. 11. Ti nepi ece
according to claim 10, wherein the generg.or (2) includes at |east one coi
(2b) and characterised in that the power-reserve neasuring nmeans (14, 16)

i nclude an additional coil electrically coupled to said at |east one coi

of the 25 generator during braking periods by the switching neans (7) and
an el ect ri caubgtitg,orvrmesporetingriot exantydlé Yo cmmsteplof te rhgtos ddvantagedwsiyotheci r cui t
(14), to proykiien oiaﬁie oWéF'Fés'eR}é |9(§|c§\8r Ela‘BféttB'b%adeLg't@dﬂ'ﬁwbﬂt}(allg/r(ﬁ&ﬁéth) 7=
during el ectrical
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‘? 0 remalns fixed in the power-reserve indication position until the next request by the

user.
A third variant of this third example consists simply in adjusting the position of
the display member upon each request made by the user without any prior zero reset.
The present invention also concerns the method of indicating the power-

15 reserve for such a timepiece. The method includes a preliminary step of winding the
barrel spring sufficiently such that the timepiece can operate properly. With the
exception of the first variant of the third example presented in Figure 4c, the method
then includes the following steps of:

1. accumulating electrical energy by charging the accumulation means with the

20 power dissipated during successive generator brakings;

2. requesting a power-reserve indication by actuating the actuating means
provided for this purpose;

3. measuring the power-reserve indication in accordance with any of the
aforementioned methods;

25 4. displaying the measured indication with the corresponding power-reserve

display means.
An intermediate step 1b (between steps 1 and 2) can be provided. This step 1b
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power-reserve measurement methods explained hereinbefore not to the various
aforementioned examples of power-reserve display means.

It will also be noted that other accumulation means can be used for storing the
electrical energy dissipated during the generator braking periods. As regards the

5 actuating means, it is possible to use by way of alternative, a shock detector on the
timepiece glass, or even a stem-crown.

It will further be noted that it is possible to increase the autonomy of the
timepiece according to the invention by providing an additional storage device like that
disclosed in EP Patent No. 0 875 807, this additional device being charged by means
of the excess electrical energy with respect to the energy necessary for proper
operation, when the generator is not being braked.
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CLAIMS

1. Timepiece including a mechanical power source (1) coupled, on the one
hand, to first time related information display means (5) and, on the other hand, to a
generator (2), a regulator circuit (6; 14) for enslaving the generator frequency to a
reference frequency, said regulator circuit including switching means (7) arranged for

5 electrically braking the generator when the generator frequency is higher than the
reference frequency, and second power-reserve display means (12a; 15a, 15b)
controlled by means for measuring the power-reserve (12b; 14), said timepiece being
characterised in that it further includes means (11) for accumulating the electrical
energy dissipated during generator braking periods and means (13) for actuating said

10 second display means to display the power-reserve by means of the electrical energy
accumulated by said accumulation means (11).

2. Timepiece according to claim 1, characterised in that said electrical
energy accumulation means (11) are formed by a voltage step-up circuit (11a)
electrically connected to the generator (2) during braking periods and controlled by the

15  regulator circuit (6) so as to accumulate the energy dissipated during said periods in a
storage capacitor (11b).

3. Timepiece according to claim 1 or 2, characterised in that the actuating
means (13) are a control member accessible from outside the timepiece.

4. Timepiece according to any of claims 1 to 3, characterised in that the

20 power-reserve measuring means (12b; 14) include means for fixing successive time
periods of a predetermined length, means for counting, during each of said fixed
periods, the number of times that the generator is braked by the switching means and
means controlled by the actuating means to provide, as a function of the result of
counting, power-reserve information to the second display means (15a; 15b).

25 5. Timepiece according to any of claims 1 to 3, characterised in that the
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<:>?@\BCDEF%IUU§|SWQZ%e coil (2b) and characterised in that the power-reserve measuring
means (12b) include an additional coil electrically coupled to said at least one coil of
the generator during braking periods by the switching means (7) and an electrically

5 controlled motor (16) controlled by said actuating means (13), for providing, as -
reserve information to the second display means (15c).
9. Timepiece according to claim 8, characterised in that the second display

means are electromechanical means formed by an analogue member (15¢) driven by
said electrically controlled motor (16).

10 10. Timepiece including a mechanical energy source (1) coupled, on the one
hand, to first time information display means (5) and, on the other hand, to a
generator (2), a regulator circuit (6; 14) for enslaving the generator frequency to a
reference frequency, said regulator circuit including switching means (7) arranged for
electrically braking the generator when the generator frequency is higher than the

15 reference frequency, and second power-reserve display means (12a; 15c) controlled
by power-reserve measuring means (12b; 14, 16), said timepiece being characterised
in that it further includes means for accumulating (11) the electrical energy dissipated
during the generator braking periods, and in that said power-reserve measuring
means automatically adapt the position of said second display means to display the

20 power-reserve by means of the electrical energy accumulated by said accumulation
means.

11. Timepiece according to claim 10, wherein the generator (2) includes at
least one coil (2b) and characterised in that the power-reserve measuring means (14,
16) include an additional coil electrically coupled to said at least one coil of the

25 generator during braking periods by the switching means (7) and an electrically
controlled motor (16) controlled by said regulator circuit (14), to provide, as a function
of an electrical quantity transmitted during electrical coupling, power-reserve



