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10 generator and thus that of the hands for displaying the

current time, are generated from a signal provided by a
quartz oscillator.

Moreover, this timepiece includes neither batteries
nor an accumulator since the supply of its electronic

15 circuits is assured by the electric power provided by its
generator whose rotor is connected to its mechanical
energy source, which is formed by the main spring of a
barrel similar to that which is used in conventlonal
mechanlcal timepieces. )

20 This represents a clear advantage with respect to a
conventional electronic timepiece whose circuits are
supplied by a battery or an accumulator whose lifespan is
limited. _

In the timepiece disclosed in the aforementioned

25 Swiss Patent Application, the means for braking the
generator rotor are formed by a resistor comnected in
series to an electronic switch, the unit formed by this
resistor and this switch being connected in parallel to
the generator coil.

30 Moreover, this switch is directly controlled by the
comparison signal so as to be regularly closed when the
latter is in its first state, i.e. as long as the
generator rotor is ahead with respect to the position

which it would occupy if it had rotated at its desired
35 speed.



generator rotor is ahead with respect to the position which it would occupy

If it had rotated at its desired 35 speed. 2 It may thus happen that
this rotor is braked without interruption during quite a |long period of
time, in particular if it has previously,been accelerated strongly by an
angul ar shock. 5 The el ectronic CIrCUItS of the tinepiece are

supplied by a direct voltage provided by a circuit for rectifying the
alternating voltage generated by the generator. The value of this direct
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When the generator rotor is braked, the lower the
value of the braking resistor, the lower the alternating
voltage which is generated, this altérnating voltage

15 obviously being zero if the value of the braking resistor
itself is zero. '

If the generator rotor was only braked during
relatively short periods, the electronic circuits of the
timepiece could be supplied, during these braking times,

20 by the electric energy stored in the capacitor or
capacitors generally included in the rectifier circuit
supplying these circuits, even if the braking resistor
value was zero.

However, as was seen hereinbefore, the generator

25 rotor may be braked without interruption during quite a-
long period of time. It is thus practically impossible to
select a zero value for the braking resistor, since the
capacitor of the rectifier circuit would then have to have
a very high capacitance and would therefore necessarily be

30 expensive and require a lot of space. It would also not be
possible to determine with certitude the capacitance which
this capacitor should have since the maximum time during
which the generator rotor may be braked cannot be
predicted in advance.

35 When the braking resistor is connected in parallel to
the generator coil, the alternating voltage generated by
this coil is decreased, on the one hand, because of the
reduction in the speed of rotation which results from this



capacitor of the rectifier circuit would then have to have a very high
capaci tance and would therefore necessarily be 30 expensive and require a
| ot- of space. It would al so not be possible to determne with certitude the
capaci tance which this capacitor should hgve since the maxi numtine during
whi ch the generator rotor may be braked cannot be predicted in advance. 35
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i.e. the tine uhpﬂnpraklng torque being maximum when this braking
resistor has a zero value.

This braking torque must obviously subject the

- generator rotor to a speed of rotation lower than its

15 desired speed whatever the driving torque supplied by the
main spring of the barrel.

In order for the maximum value of this driving torque
to be as high as possible, which has a favourable effect
on the autonomy of the timepiece, i.e. the time during

20 which it can operate without the main spring of the barrel
having to be rewound, the braking torgue must also
therefore be high, which means that the braking resistor
has a low value. Preferably, this resistor should have a
zero value.

25 The braking resistor of the rotor thus must fulfil
two contradictory conditions. On the one hand, it must be
sufficiently high, and in any case not zero, for the
supply voltage of the electronic circuits to be sufficient
in all circumstances. On the other hand, it must be quite

30 low, and preferably zero, for the braking torque to be
high and the speed of rotation of the rotor, when it is
braked, to be less than its desired speed even when the
driving torque supplied by the mechanical energy source is
maximum.

35 In order for the first condition hereinbefore to be
able to be fulfilled more easily, the number of turns of
the generator coil could theoretically be increased. But a
coil having a larger number of turns is voluminous and may



20 which it can operate without the main spring of the barrel having to be
rewound, the braking torque nust also therefore be high, which neans that

t he braking resistor has a | ow value. Preferably, this resistor should have
a zero value. 25 The braking resistor of the rotor thus nust fulfil
two contradictory conditions. On the one hand, it nust be sufficiently

hi gh, and in any case not zero, for the supply voltage of the electronic
circuits to be sufficient in all circunstances. On the other hand, it nust
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decrease in the alternating voltage generated by the

generator when the current supplied by the latter flows
through it.
15 In order for the second aforementioned condition to
' be fulfilled more easily, the maximum value of the driving
torgque supplied by the main spring of the barrel which
drives the generator rotor may of course be decreased. But
the autonomy of the timepiece is then decreased, which is
20 obviously undesirable.

An object of the present invention is to propose a
timepiece of the same type as that which is described
hereinbefore, but which does not have the drawbacks of the
latter, i.e. a timepiece wherein the value of the braking

25 resistor of the rotor may also be very low, or even zero,
without it being necessary to give the generator coil a
high number of turns and without the risk of seeing, in
any circumstances, the supply voltage of the electronic
circuits become insufficient for the latter to operate

30 properly. Moreover, this very low, or even zero value of
the braking resistor, allows the main spring of the barrel
which drives the generator rotor to be selected so that
its maximum torgue is high and the autonomy of the
timepiece is thus higher, all other things being equal,

35 than that of the aforementioned known timepiece.

_ The invention thus concerns a timepiece including a
barrel, a spring housed in the barrel, time display
members mechanically coupled to the barrel, an electric



decrease in the alternating voltage generated by the generator when the
current supplied by the latter flows through it. 15 In order for the
second af orenentioned condition to be fulfilled nore easily, the nmaxi num
val ue of the driving torque supplied by tde main spring of the barrel which
drives the generator rotor may of course be decreased. But the autonony of
the tinmepiece is then decreased, which is 20 obviously undesirable. An

obj ect of the present invention is to propose a tinmepiece of the sane type
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connect ed characterised in that the rectifier circuit comprises a
voltage doubler rectifier, connected to the first and
second output terminals of the generator and arranged to

15 supply a direct voltage across a first output terminal and
a second output terminal so that the potential at the
first output terminal is greater than the potential at the
second output terminal, a first capacitor and a first
diode connected in series between the first output

20 terminal of the voltage doubler rectifier and the first
output terminal of said generator, the first diode being
oriented in order to allow a current to flow from the
first output terminal of the voltage doubler rectifier to
the first output terminal of the generator, a second

25 capacitor and a second diode connected in series between
the first output terminal of the generator and the second
output terminal of the voltage doubler rectifier, the
second diode being oriented in order to allow a current to
flow from the first output terminal of the generator to

30 the second output terminal of the wvoltage doubler
rectifier.

As a result of this arrangement, the rectifier
circuit is arranged for multiplying the supply voltage by
a even factor at least equal to four without requiring a

35 high number of cumbersome elements. Thus the timepiece
according to the invention may have a very low rotor
braking resistance value, without it being necessary to
give the generator coil a high number of turns and without



to the first and second output termnals of the generator 5 across two
respective input termnals and arranged to supply a direct voltage across
two output termnals fromthe alternating voltage, and a regulator circuit
supplied by the direct voltage and intended to control the rotational speed
of the generator so as to subject the 10 odisplay nmenbers to a rotational
speed corresponding to a correct indication of the current tine. The
timepiece is characterised in that the rectifier circuit conprises a

vol tage doubler rectifier, connected to the first and second out put
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to four without reguiring a 35 hi,gh nunber o unber sone el enents. Thus the
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resistance val ue, rRéfépehcé twhEL NPiAS€EsSanydéoto Figure 1 which shows

a general simplified diagram of a timepiece according to

15 the invention. It is to be noted that the pért of this

diagram concerning the regulating circuit intended to

control or enslave the rotational.speed of the generator

of this timepiece, will not be described in detail here,

the man skilled in the art being able easily to design

20 this enslaving device with reference to the description of

Swiss Patent Application No. 686 332 in the name of ‘the

Applicant of the present Patent Application. However, in

order to make comprehension of the present invention

easier, the essential elements of the diagram and the

25 operation of this regulating circuit will briefly be
recalled here. _

The timepiece according to the invention includes a
mechanical energy source formed by a barrel '1 housing a
main spring la of the usual horological type, with manual

30 or automatic winding.

Barrel 1 is mechanically coupled to the rotor 2a of
an electric generator 2 via a gear train 3 symbolised by
dot and dash lines. '

Generator 2 includes a coil 2b across whose terminals

35 Bl and B2 is generated an alternating voltage Ug, when
rotor 2a is driven in rotation, this rotor carrying one or

more permanent magnets generating a magnetic field



gi ve the generator coil a high nunber of turns and w thout 6 there being
a risk of seeing, in any circunstances, the supply voltage of the

el ectronic circuits becone insufficient for the latter to operate properly.
Q her features and advantages of the present 5 invention will appear nore
clearly upon reading the follow ng description, said description being made
by way of non limting exanple and with reference to the annexed draw ngs,
in which: - Figure 1 is general sinplified diagramof a 10 ti nepiece
according to spNesTiged by dr GiHrow inS Fdgtiraglaghahew wpitheco £t 2bi bs
circuit of thetgﬁge i ece of figure 1. Reference will first be nmade to
Figure 1 whi cH a general sinplified diagramof a tinmepiece according
to 15 the |nventHﬂbrminakstBlbanﬁﬁBﬂioﬁaCOﬁﬁeahﬂarafcbhnscﬁaiytnna

concerning L NEeLegriall 10 Ghicy! butBUENSEhAt £e0! 10! q oS! BRI & |

rotational spee gener a | TEpI ece,
in detail herdireae W@ht§Q$IW@d°¥hg%h§th@g Eémhgahﬁ¢@n@%smgyVth@@g|@9 20

this enslavi nﬂnée:}!h’één&éahtéeé@ﬁﬁﬂ?etﬁ@ VhLiH@SCEi Db PONDE SN-E81 L8t ght
Application No. 686 3 in the nane of the Applicant of the present Patent

Appl i cati on. FEﬁwﬁ%WeP*?F%wder to make conprehension of the present
i nvention easi er, HagdesSenid aanygl ewkelrs adntdret tomgl aneaheantilts 125t ime

operation of é?%ﬁ g'?g({e[aq%{§1gafér Bh&)l\@d ltgréggky tt}%l e(?l L.Sd oh_,(&(‘{eer Jge

ti mepi ece acco |nven I ncl a- mechani cal energy solrce
formed byl@ batlew dlml%}'r@f Ehmiguratithdime ahd posgibdy hér bhegiate

type, with magual 3ay and other time related indications.

The rotational speed of hands 5 is kept at a constant
average value due to a regulating circuit 6 which enslaves
or subjects this value to a desired speed Vc.

15 As described in the aforecited Patent Application,
the components of regulator circuit 6 are désigned to
regulate the rotational speed of rotor 2a, so that hands 5
rotate at the speed required to correctly indicate the
time, when the rotor rotates at desired speed Vc. Desired

20 speed Vc is for example seven revolutions per second.

Enslaving or regulator circuit 6 includes an
oscillator 7 stabilised by a quartz of the horological
type and a frequency divider 8 bringing the frequency of
this oscillator to a wvalue which can be used by a

25 functional module 9 which controls the gate of a semi-
conductor component 10, for example an n type MOS
transistor.

This latter is connected via its main circuit to
terminals Bl and B2 of coil 2b of generator 2.

30 Consequently, this semi-conductor component when made
conductive, allows this coil to be short-circuited and
thus a braking effect on the rotational movement of
generator 2 to be obtained.

The constructive features and the functionality of

35 the various elements which have just been described are
designed so that (i) the average rotational speed of rotor
2a 1is greater than that of desired speed Vc, as long as
main spring la is not completely let down, providing that



30 or automatic winding. Barrel 1 is nmechanically coupled to the rotor 2a
of an electric generator 2 via a gear train 3 synbolised by dot and dash
limes. Generator 2 includes a coil 2b across whose terminals 35 Bl and B2
Is generated an alternating voltage Ug, @hen rotor 2a is driven in
rotation, this rotor carrying one or noré& pernmanent nagnets generating a
magnetic field 7 synbolised by an arrowin Figure 1 and to which coil 2b
is coupled. Termnals Bl and B2 of coil 2b are connected to a rectifier 4
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speed V. Lol abeRend Ao ds (ot RAPLE RSN Sl g3 et econd
quartz ofla heorwricledi thet the rotational speed of the generator is
correctly regulated as indicated hereinbefore. This
regulation must thus be performed as a function of desired
speed Vc required (determined by the correct indication of
the time by hands 5) wvia successive decelerations of
15 generator 2 due to repeated short-circuiting of coil 2b of
the latter. .

The braking control signal SF which circulates on a
line 11 between functional module 9 and the gate of semi-
conductor component 10 is of the logic type and in the

20 example shown, it is admitted that this signal is in the
logic state "0" as long as the timepiece is behind, i.e.
as long as the average speed of rotor 2a is less than
desired speed Vc. In these conditions, component or
transistor 10 remains blocked and rotor 2a is not braked.

25 Conversely, as long as the timepiece is ahead or the
average speed of rotor 2a is greater than desired speed
Ve, braking control signal SF is formed of pulses of
determined duration starting at the beginning of each, for
example positive alternation of voltage Ug at terminals Bl

30 'and B2 of coil 2b. During each of these pulses of control
signal SF, the latter is in the logic state "1" making
transistor 10 conductive and braking rotor 2a.

Figure 2 illustrates an embodiment according to the
invention, of the rectifier circuit shown in Figure 1.

35 Rectifier circuit 4 includes a voltage doubler rectifier
20, two diodes 21 and 22 and two capacitors 23 and 24.

Voltage doubler rectifier 20, which is connected to
output terminals Bl and B2 of the generator is arranged to



type and a frequency divider 8 bringing the frequency of this oscillator to
a val ue which can be used by a 25 functional nodule 9 which controls the
gat.e of a sem - conductor conponent 10, for exanple an n type MOS
transistor. This latter is connected viadts main circuit to termnals Bl
and B2 of coil 2b of generator 2. 30 Consequently, this sem -conductor
conponent when nmade conductive, allows this coil to be short-circuited and
thus a braking effect on the rotational novenent of generator 2 to be
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that the rotational speed of the generator is correctly regul ated as
i ndi cat ed herEFﬁﬂ%‘F%ie.gf'l‘ﬁ?§% &5 & nust thus be perforned as a

function ab desireMospewdrVc wadiigeddoublerninact biiene28orinetudesi dation
of the time bXaBQQ‘i%o@ M A HICLegShae 98CIRRIItUH A series between -

first output terminal B2 and second output terminal Bl of
generator 2. Diode 26 is oriented so as to allow current
to flow from second output terminal Bl to first output

15 terminal B2 of generator 2.

The anode of diode 25 is connected to the output
terminal of voltage doubler rectifier 20a, whereas the
cathode of diode 26 is connected to the output terminal of
voltage doubler rectifier 20b.

20 Diodes 21, 22, 25 and 26 are preferably of the
Schottky type or of the active type in order to limit the
voltage drop during their forward drive conduction. '

When generator 2 generates a voltage Ug which is
positive, i.e. the potential at terminal B2 is greater

25 than the potential at Bl, diode 25 is made conductive, and
a current flows between terminal B2 and Bl to charge
capacitor 27. The latter then has a voltage Ucl across its
plates of approximately Ug, since this capacitor is in
this case connected in parallel to generator 2.

30 Likewise, when generator 2 generates a voltage Ug
which is negative, i.e. the potential at terminal B2 is
less than the potential at terminal Bl, diode 25 is made
non-conductive while diode 26 is made conductive. Thus, a
current flows between terminal Bl and B2 to charge

35 capacitor 28. This latter will have a voltage Uc2 across
its plates of approximately Ug.

Consequently, voltage Us across output terminals 20a
and 20b of voltage doubler rectifier 20 is a direct



15 generator 2 due to repeated short-circuiting of coil 2b of the latter.
The braking control signal SF which circulates on a line 11 between
functional nodule 9 and the gate of sem - conductor conponent 10 is of the

|l ogic type and in the 20 exanple shown, it is admtted that this signal is
in the logic state "0" as long as the timepiece is behind, i.e. as long as
the average speed of rotor 2a is |less than desired speed Vc. In these

conditions, conponent or transistor 10 remins blocked and rotor 2a is not

braked. 25 yo1t£88VGhichy hads d QULES é&@ntramﬁtees 1ahe6t§icz>r t B8y
average speed of rotor 2a is greater than desired speed Vc, Dbraki ng control

signal SF i s fbFmeeler YRARRES ofdTRRSr RGHRF USRS st t Pﬁ‘g‘la? t here
begi nni ng of ﬁmdsurecipr exanpl e positive alternation of voltage Ug at

termnals Bl 30 a of,,cail, 2b. Durjn ch of these pul.,ses of control
signal SF, the |at Je?g?sgflnatnr% ‘I’%Qﬁ‘%lé?gt 2% J.a'r?mﬁ?ﬂﬁef:g&ﬁ‘sﬂﬂ oreiges
conduct i ve5 andebwa&nngutptor t2amiBadu2®a2 af lucslitragee sdaubbabordeathfier

di ' , t t5sh ;. 35
Rocti i or o g ehq BaEpt. cOimbdfy B814E GnbRLEUL 22 0MBauTE OHiBaL 0
and 22 and tm%zc%%&%m%lw&ﬁag@ Ome&f@@dd(}@bls@rlﬁécbﬁtWQﬁHZQUtmtch i s

connected to petRihal epBNYLS Bl Bao@mébera%&%%w 205 &¥d agdeduto

9 supply a di ect vo# %Js throug Qut ierm nal s tg_o and 20b so

that the pote ?Fﬁ?‘nﬁ gg St 9TEptt ‘P’ér¥n\on13+° Baltsifr 8LLBRCEHaROt At tQt

said secohd oalpaw ter cumaleniObtoVdlicagefdonbl @utpett ifdmiiRdlt Id=ef ofe
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2, while diode 22 is oriented so as to allow a current to
flow from terminal B2 of generator 2 to output terminal
20b of voltage doubler rectifier 20.

15 The case in which generator 2 generates a voltage Ug
which is positive will now be reconsidered. Figure 2 shows
that, in this case, the potential difference across
terminal B2 and terminal 20b is Uc2 + Ug = 2Ug.
Consequently, diode -22 is made conductive and a current

20 flows between terminal B2 and terminal 20b through
capacitor 24 to charge the latter. Capacitor 24 will then
have a voltage Uc4 equivalent to 2Ug across its plates..

Likewise, when generator 2 generates a voltage Ug
which is negative, the potentials difference across

25 terminal 20a and terminal B2 is Ucl + Ug = 2Ug.
Consequently, diode 21 is made conductive and a current
flows between terminal 20a and terminal B2 through
capacitor 23 to charge the latter. Thus, capacitor 23 will
have a voltage Uc3 equivalent to 2Ug across its plates.

30 One understands thus that voltage Ua across output
terminals 4a and 4b of the rectifier circuit is a direct
voltage which has a value equivalent to Uc3 + Uc4d = 4Ug.

The arrangement shown in Figure 2 allows the voltage

) generated by generator 2 to be quadrupled. Thus, even when

35 generator 2 generates a very low voltage Ug, a
satisfactory supply voltage may be assured for the
electronic circuits associated with the timepiece of the
type shown in Figure 1.



generator 2. Diode 25 is oriented so as to allow current to flow fromfirst
output termnal B2 to second output term nal Bl of generator 2. 10

Mot eover, voltage doubler rectifier 20 includes a capacitor 28 and a diode
26 connect ed in series between first outg#lt term nal B2 and second out put
term nal Bl of generator 2. Diode 26 is lented so as to allow current to
flow fromsecond output termnal Bl to first output 15 termnal B2 of
generator 2. The anode of diode 25 is connected to the output term nal of

vol tage doubl er regliddver, Z%r Aheaﬁassaﬁﬁlyawpe@g@fvﬂwe 2bnd EasRamect ed

to the output termnal, of volta oubler rectifier 20 Di odes
21, 22, 25 O EHeyré eﬁ#@ﬁ”@r%b%; oFPEhet XRRBLERE tIBe 1’69 the 18M8%e
type in ordertH#edhdid €be \éﬂﬁpﬂgm:tb ophései ryg.eiduaadnifc)rczyardudmsve the
conduction. \Wen generator ney at ol | [tives i.e.
t he potentiala]%ﬁ %?lﬁ?ﬂg ﬁo‘?g grrgaﬁ'w?éL ? ?']%Jg 4‘2719%%5%1,0& ode
25 is madeés corseirimg drebs e&rt;emnatmrmsvpéttm fepm mnmaanu B.to
char ge capaméc%gg%‘ gﬁ{l s Slrddien fq.(%l;\ B/é)l HUE Mok aC rseer tSumbey es of

appr oxi mat el IS capacitor 1S in I S case connected I n
parallel to géﬁ'néfhﬁ%ft?r whiglh anOlVEFk@mﬁ-%‘éerMHlfg?é?ﬁ’rrd{r& SSfenerates a

vol tage Ug which i nggabidv@ntagoddem®hent | dlectli fikirm datcB2ti 2 1685
than the potential aé term nal Bl, di,ode 25_1s.nade .non- cgndu i ve mhlle
di ode 26 is M EBNdudISR. PRhuT RIS r2nPiefo TR Hel B and
B2 to chart@e Sbemapaci tTy i28 .tol es nokiede inwFligukava ahabl talgacihdraCsts
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term nal s 20a and tage dou rectifier
energy to the electronlc circuits of the timepiece, while

capacitors 27 and 28 are used, in a certain manner, to

_ transfer a charge generated by generator 2 to capacitors
15 23 and 24. Thus, capacitors 27 and 28 do not need a large
capacitance and, in practical embodiments effected within
the scope of the present invention, may even be integrated
within the electronic circuits. For example, in a circuit
made by the inventor, capacitors 23 and 24 each have a

20 wvalue of 2200nF, while capacitors 27 and 28 each have a
value of only 100nF. Capacitors 27 and 28 preferably have
a capacitance between 10 and 100nF and capacitors 23 énd
24 have a capacitance between 100 and 2200nF, a
capacitance 29 between 4a and 4b having 2200nF.

25 It is to be noted that several modifications and/or
improvements may be made to the generator system according
to the invention without departing from the scope of the
latter.

In this connection, it is possible to make a voltage

30 multiplier which multiplies the voltage of generator 2 by
a factor of eight, sixteen, etc. while using the same
principles described hereinbefore. In order to make a
timepiece including a rectifier/multiplier-by-eight,
voltage doubler rectifier 20 of Figure 2 needs only to be

35 replaced by whole rectifier circuit 4 of this Figure.

. Likewise, in order to make a timepiece including a
rectifier/multiplier-by-sixteen, the rectifier/multiplier-



10 vol tage which has a value equivalent to Ucl + Uc2 [err] 2Ug (if the

vol tage drops across diodes 25 and 26 are ignored). D ode 21 and capacitor
23 are connected in series 5 between output term nal 20a of voltage doubl er
rectifier 20 and output term nal B2 of generator 2. Likew se, diode 22 and
capacitor 24 are connected in series between output term nal 20b of voltage
doubl er rectifier 20 and output term nal 1B2 of generator 2. Diode 21 is
oriented so as to 10 allow a current to flow from output term nal 20a of

vol tage doubler rectifier 20 to term nal B2 of generator 2, while diode 22
is oriented so as to allow a current to flow fromterm nal BZ of generat or
2 to output teynehghtoorentioBpfaght dSiis ePTR¥EAOUS cP2Fgdraph cahThRecase
in which generagdbDicedgenerates a voltage Ug which is positive will now be
reconsi dered. Figure 2 shows that, in this case, the potential difference
across termnal B2 and termnal 20b is Uc2 + Ug [err] 2Ug. Consequently,

di ode 22 is nmade conductive and a current 20 flows between term nal B2 and
term nal 20b through capacitor 24 to charge the latter. Capacitor 24 wl|
then have a voltage Uc4 equivalent to 2Ug across its plates. Likew se, when
generator 2 generates a voltage Ug which is negative, the potentials
difference across 25 termnal 20a and termnal B2 is Ucl + Ug [err]
2Ug. Consequently, diode 21 is nade conductive and a current flows between
term nal 20a and term nal B2 through capacitor 23 to charge the latter.
Thus, capacitor 23 will have a voltage Uc3 equivalent to 2Ug across its

pl ates. 30 One understands thus that voltage Ua across out put
termnals 4a and 4b of the rectifier circuit is a direct voltagée which has
a value equivalent to Uc3 + Uc4 [err] 4Ug.



The arrangenent shown in Figure 2 allows the voltage generated by generator
2 to be quadrupled. Thus, even when 35 generator 2 generates a very |ow
voltage Ug, a satisfactory supply voltage may be assured for the electronic
circuits associated with the tinmepiece ofsthe type shown in Figure 1

Mor eover, for a sane supply voltage val ue, considered by the designer of
the tinmepiece as being a |lower threshold for supplying these electronic
circuits, the arrangenent shown in Figure 2 has the advantage of 5
requiring | esgghdernating voltage fromgenerator 2. Consequently,

generator 2 nmay be nmade with a | ower nunber of turns, which involves a

| ower manufacturing cost. In an advantageous nanner, rectifier circuit 4 of
Figure 2 does not requinededeginolofitngof cunbersone 10 el enents. It is to
be noted in Figure 2 thi;r,%gaqgiors 23 and 24 supply, across term nals 4a
and 4b, significant erfe 5@ to the'electronic circuits of the tinepiece,

whi l e capacitors 27 arad st&imge (deddhonsed trrsadd bawued (Mo transfer a
charge generated by gangiat@fsrh 4P LG Of5) medhith Phy doWS1ed t
capacitors_27 and 28 do not need a | arge capacitance and, T n practica
enbodi ment8 e$2ER12E%R: il t he scope of the present invention, may even be

integrated within {he £ esldci¥ic powetti benelratoexdopl alsbnmechantoallgade
by the inventor apacitors.23.and h haye_a_20 val ue of F..while
capaci tors 27C3H8i§ ex2hSRA e]%a%?zjge?g d aa/y Tﬁﬁﬁﬁge?apg%i tséli%qgg %Rd 28
pref erabl y haatternapacit amddedgst Wik 19cnosls 160mEtamnd mgaaindreugusnd 24

have a capaci wee and 2200nF, a capacitance 29 between 4a and
4b havi ng 220%%%$E3€fé 'ﬁ%ng to be noted that several nodifications
and/ or 10 - a rectifier circuit (4) connected to said first

and second output terminals (Bl, B2) of said generator (2)

across two respective input terminals and arranged to
supply a direct voltage (Ua) across two output terminals
(4a, 4b) from said alternating voltage (Ug), and

15 - a regulator circuit (6) supplied by said direct
voltage (Ua) and intended to control the rotational speed
of said generator (2) so as to subject said display
members (5) to a rotational speed corresponding to a
correct indication of the current time,

20 said timepieée being characterised in that said rectifier
circuit (4) comprises,

- a voltage doubler rectifier (20) connected to
said first and second output terminals (B2, Bl) of said
generator (2) and arranged to supply a direct voltage

25 across a first output terminal (20b) and a second output
terminal (20a) so that the potential at said first output
terminal is greater than the potential at said second
output terminal (2a),

- a first capacitor (23) and a first diode (21)
30 connected in series between said first output terminal
~ (20a) of said voltage doubler rectifier (20) and the first
output terminal (B2) of said generator (2), said first
diode (21) being oriented in order to allow a current to
flow from said first output terminal (20a) of said voltage

35 doubler rectifier (20) to said first output terminal (B2)

Joubler Tectifier (20) o said firec output ¢
TV D A



| nprovenents may be nade to the generator system according to the invention
W t hout departing fromthe scope of the latter. In this connection, it is
possible to make a voltage 30 rmultiplier which nultiplies the voltage of
generator 2 by a factor of eight, sixteen, etc. while using the sane
principles described hereinbefore. In order to make a tinepiece including a
rectifier/mltiplier-by-eight, voltage ddibler rectifier 20 of Figure 2
needs only to be 35 replaced by whole rectifier circuit 4 of this Figure.

Li kew se, in order to nake a tinepiece including a

ifier/multiplier-by-si t tifj ltipliers .. 12 by-eight
menti oned 11 the pr eV BSCPREaGRRIRLESE L7 Yo et Bot8hd aifips )
Ti mepi ece i nclomhianfted aihaseslies] hetweenpsand (ﬂia)smmeyutntemmzil)

1), - ti iesp| Eye i | il :
f ;n el elc{nrsi Sl%gmq%féenqr %’t%or % thlﬁglr‘(?gl %&?ﬁ%ﬁ%%$%#5ﬁ g:e?g{légblar rel

(1) and arrargd@®ht @& @Y Vel tagce AeabLeF FRAtdde UG Odor 684 isestonshd
second outpuidilcddT (Fd s Hding Biedfled in orde? £6ChLLLRT aCichetent( Do

connected 10 % ik W 2eRNL IR TRHRLPL ) Ur 5Tda
generator (2) to said second output terminal (20b) of said
voltage doubler rectifier (20).

2. Timepiece according to claim 1, characterised in

10 that said rectifier circuit (4) comprises

- a third capacitor (27) and a third diode (25)
connected in series between sgaid first output terminal
(B2) and said second output terminal (Bl) of said
generator (2), said third diode (25) being oriented in

15 order to allow a current to flow from said first output
terminal (B2) to said second output terminal (Bl) of said
generator (2), and

- a fourth capacitor (28) and a fourth diode (26)
connected in series between said first output terminal

20 (B2) and the second output terminal (Bl) of said generator
(2), said fourth diode (26) being oriented in order to
allow a current to flow from said second output terminal
(Bl) to said first output terminal (B2) of said generator
(2).

25 3. Timepiece according to claim 1 or 2,
characterised in that said diodes (21,22,25,26) are of the
Schottky type or active type.

4. Timepiece according to any of preceding claims,
characterised in that said first (23) and second (24)

30 capacitors have a capacitance between 100 and 2200 nF.

5. Timepiece according to any of claims 2 to 4,
characterised in that said third (27) and fourth (28)
capacitors have a capacitance between 100 and 2200 nF.

6. Timepiece according to claim 5, characterised in

35 that said third (27) and fourth (28) capacitors are of the
integrated type.

gy gy
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across two respective input termnals and arranged to supply a direct

vol tage (Ua) across two output termnals (4a, 4b) fromsaid alternating
voltage (Ug), and 15 - aregulator circuit (6) supplied by said
direct voltage (Ua) and intended to control the rotational speed of said
generator (2) so as to subject said display nenbers (5) to a rotationa
speed corresponding to a correct indication of the current tinme, 20 said- -.
ti mepi ece being characterised in that said rectifier circuit (4) conprises,
- a voltage doubler rectifier (20) connected to said first and second
output termnals (B2, Bl) of said generator (2) and arranged to supply a
direct voltage 25 across a first output termnal (20b) and a second out put.
term nal (202ABSTRAGRt the potential at said first output termnal is
greater than the potential at said second output termnal (2a), - a first
capacitor (23) and a first diode (21) 30 connected in series between said
first output termnal (20a) of sald voltage doubler rectifier (20) and the
first output termn nasaney: gD €6 €4 / "

being oriented in order to aIIOM/a curren 1T out put
term nal (20a) of said voltage 35 doubler rectifier (20) to said first _
output termnal (B2) of said generator (2), 14 - a second capacitor (24)
and a second di ode (22) connected in series between said first output

term nal (B2) of Tiamepiereriatcludiny and the second output term nal (20a) of

sai d vol tage doubler 4eﬁc£;l1:_fnge (lg'?’Oiﬁ?ug%l&digeggfg b5azdz'- %e 1()22) bei ng

oriented-in order to all®ow cur
- an electric power generator (2) coupled to said
barrel (1),
5 - a rectifier circuit (4) connected to said

generator, and
- a regulator circuit (6) supplied by the direct
voltage (Ua) from the rectifier circuit and intended to
control the rotational speed of the generator (2).
10 The rectiﬁier circuit (4) comprises :
- a voltage doubler rectifier (20) connected to the
output of the generator (2), _
- a first capacitor (23) and a first diode. (21)
connected in series between said first output terminal
15 (20a) of the rectifier (20) and the first output terminal
(B2) of the generator (2), et
- a second capacitor (24) and a second diode (22)'
connected in series between the first output terminal (B2)

of the generator (2) and the second output terminal (20a)
20 of the rectifier (20)

Figure 1



flow fromsaid first output termnal (B2) of said generator (2) to said
second output term nal (20b) of said voltage doubler rectifier (20). 2.

Ti mepi ece according to claim1, characterised in 10 that said rectifier
circuit (4) conprises : - a third capacitor (27) and a third di ode (25)
connected in series between said first output termnal (B2) and said second
output termnal (Bl) of said generator (3)y ?aid third di ode (25) being
oriented in 15 order to allow a current to flow fromsaid first output
termnal (B2) to said second output termnal (Bl) of said generator (2),
and - a fourth capacitor (28) and a fourth di ode (26), connected in series
between said first output termnal 20 (B2) &nd the s&cond out put term nal
(B1) of said generator (2), said fourth digde (26) bekng oriented in order
to allow a current to flow from said |second out put erTinaI (Bl) to said
first output termnal ( .ofl said gengratqr (2). 3. Tinmepi ece
accordi ng to claim 1 or 2, char]aq i sai d di odes

(21, 22, 25, 26) are of the Schgt type i . Y4, Ti mepi ece
according to any of preceding cla characterised in|thatqasaid first
(23) and second (24) 30 capacitors have a caf .béfﬁ%en 100 and 2200

nF. 5. Tinepiece aggordiRg togany of jclains 2 racterised in that
said third (27) and fourth (28) capacitors hae a ca i tance between 100
pi ecel acc
h (28

and 2200 nF. 6. Ti di ng tjo claim.g, char erised in 35 that
said third (27) and capaci torls arg of th nt egrated type.
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