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«-1- GENERATOR DRI VI NG DEVI CE FOR AN | NSTRUMENT

OF SVALL VOLUME The invention relates to a driving device ﬂJQQa
power generator for powering an instrument of small- volune, this
device including a gear train driving said generator from an
oscillating weight noved by gravity,-1-this train 5 including a
plurality of wheels and pinions arranged in a chai n. I n

particular, the invention concerns such a device, -~ arranged in a

wristwat ch for wi nding - = : y STROMENTY an

el ectronic circuit. ' on can comncern an
~electronic unit associated mnth PR WOLPHIR Vi ng and/or transmtting
. el ectromagnetic si gnal s. Driving devices answering the generic

definition gi ven herei nbefore are known, such devices, belng nmount ed 15

either in self-w ndPfgiieRkan xRlates|te @ GHiiving drsice for a pewer
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with a 20 slappi ngcspilahgng | nweiglet tmodedthbw tdmvdltyer edif thein

o 5 including a plurality of wheels and pinions arranged in ‘a
chain.

In particular, the invention concerns such a device
arranged in a wristwatch for winding a mechanical movement
or for powering an electronic circuit. Likewise, the

10 invention can concern an electronic unit associated with
means for receiving and/or transmitting electromagnetic
signals.

Driving devices answering the generic definition
given hereinbefore are known, such devices being mounted

15 either in self-winding watches, or in electronic watches.

As regards self-winding watches, the oscillating
weight winds, via. a gear train, a mainspring of a barrel.
In order to avoid overwinding the mainspring at the end of
winding, the mainspring is generaily fitted with a

20 slipping spring. In order to do this, the outer end of -the
‘mainspring is not hooked to the barrel, but fixed to a
strip _which presses against the wall of the barrel drum
occupying slightly more than one turn. This strip is
called a slipping spring and allows the main'spring to be

25 wound normally, then to slip against the wall of the drum.
However, if for some reason, the slipping spring does not
properly fulfil or fails to fulfil the function £for which
it is provided, when the watch undergoes shocks, there can
be breakage either of the mainspring, or the teeth of a

30 gear wheel forming part of the geai: train winding the
mainspring, the most stressed gear wheel being the wheel
attached to the oscillating weight. |

As regards electronic watches, European Pé.tent No. A-

0 326 312 can be cited. This Patent discloses a driving



‘mai nspring is not hooked to the barrel, but fixed to a strip which

presses agai nst the wall of the barrel drum occupying slightly nore than
one turn. This stripis called a slipping spring and allows the

mai nspring to be 25 wound normally, then to slip against the wall of the
drum However, if for sone reason, the slipping spring does not

properly fulfilor fails to fulfil the féncti on for which it is

provi ded, when the watrdguwader gees @b@ggsse&@m@ cp@rplguxtg_e jor eakage either
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i nvention When t 1€ Lg%srunent I's. operating normally;
Figure 4 is FEOBFaResHPedv of the gear train executed
according to the |'IIMee|db:|1«r|inghdavibe for ANpbwEpEgEnEPdesg0esrapshieskng
The driving g.%wﬁ?sg::q‘{meq‘lto rsxgaeffrvo ll:!méotacgomglng to the invention
10 is shown in plane in Figure 1 and in cross-section in
Figure 2. This device includes a gear train including a
plurality of wheel and pinions 18, 4, 6 and 19 arranged in
a chain 3. This train drives power generator 1 (only one
constructive element of a particular embodiment is shown
15 in the drawing) from an oscillating weight 2 moved by
gravity and constituting the power source, the rotational
movement which results therefrom being illustrated by the
- double arrow G. The device is fitted to an instrument of
small volume which can be, for example, a wristwatch. As
.20 is known, the movements of the arm wearing the watch
provides weight 2 with a back-and-forth movement which, in
mechanical watches, winds the mainspring of the barrel of
the watch and, in electronic watches, drives a generator
supplying voltage to ‘an accumulator or a supercapacitor,
25 the energy stored in such accuinulator or capacitor
supplying in turn electronic circuits (quartz, dividers,
etc.) assuring proper operation of the watch. In the case
of the Figures selected here, the power generator is a
generator shown by its rotor 20, this rotor forming, with
30 a pinion 21 which is coaxial thereto, a wheel and pinion
19. |
According to the present invention and as is seen in
the Figures, chain 3 includes a sliding wheel and pinion 4
arranged to disengage from at least one of the other wheel
35 and pinions (in the embodiment shown, from wheel and
pinion 18), and thus to interrupt chain 3, when
oscillating weight 2 (forming part, with wheel 15, of
wheel and pinion 18) is subjected to accelerations



can instrunent of small volune according to the invention 10 is shown in

plane in Figure 1 and in cross-section in Figure 2. This device
i'ncludes a gear train including a plurality of wheel and pinions 18, 4,
6 and 19 arranged in a chain 3. This train drives power generator 1
(only one constructive el enent of a particul ar enbodi ment is shown 15

in the drawing) froman oscillati ng vve;%pt J{rrpved bé gravi t¥ and .
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: and pinion, this wheel being meshed with a pinion of the
15 generator rotor. The friction is calculated so that the
wheel slips on the shaft when a shock is applied to the
weight or, if preferred, when the couple applied to the
rotor exceeds an admissible value. Any breakage of the
mechanism is thereby avoided. It will be noted however
20 that in mass series manufacturing, it is difficult to
assure friction of constant value and this therefore
requires time-consuming fittings.

In order to overcome the aforementioned inadequacies
and drawbacks, the present invention is characterised in

25 that the chain includes a sliding wheel and pinion
arranged to disengage from at least one of the other wheel
and pinions and thus to interrupt said chain when thé
oscillating weight momentarily supplies mechanical power
substantially exceeding that provided in normal use of

30 said instrument and particularly when this weight is
subjected to too high an acceleration.

The invention will be explained in more detail now
with reference to the following description of an
embodiment and drawihgs which illustrate it by way of

35 example and in which: _

- ' Figure 1 is a plane view of the device according

to the _invention showing the oscillating weight acting on

the power generator via the gear train;



-3- device for a generator supplying a supercapacitor with electric
vol tage. In order to do this, the device includes an oscillating

wei ght nmechanically coupled to said generator to drive the rotor
thereof. In order to preserve 5 the nechanismfrom any excess stress on the
teeth of the gear wheel in the event4ef a shock and thereby to avoid
breakage of such teeth, a friction coupling is provided bet ween the

oscillating ‘éﬁb&f&tan%ﬂélwee&ee&aﬁaﬁr thetser oddhrrlrfd'lelnph%ﬁﬁéﬂd use of
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an intermediate wheel and pinion 6, . this latter being
meshed with generator 1. Chain 3 thus includes four wheel
and pinions 18, 4, 6 and 19 meshing one after the other.
15 However, a chain with three'wheel and pinions can also be
envisaged, the intermediate wheel and pinion then being
made the sliding one. This embodiment raises however
manufacturing problems.
With reference now to chain 3 shown in the Figures,
20 it is seen that sliding wheel and pinion 4 includes a
pinion 7 meshed with wheel 5 attached to oscillating
weight 2 and a wheel 8 meshed with a pinion 9 forming part
of intermediate wheel and pinion 6, .this latter also
including a wheel 22 meshed with pinion 21 of wheel and
25 pinion 19. Opposing forces are exerted on the shaft 10 of
sliding wheel and pinion 4, shown by arrows A and B, of
two strips 11 and 12 of a positioning spring 13. When
weight 2 is subjected to accelerations corresponding to
normal use of the instrument, sliding wheel ar_id pinion 4
30 is held in chain 3, as is visible in Figures 1 and 3.
Conversely, when weight 2 is subjected to accelerations
exceeding those occurring in normal use, sliding wheel and
pinion 4 follows a trajectory determined so that teeth 14
of its pinion 7 are driven out of the .trajectory of teeth
35 15 of wheel 5 attached to weight 2. When the instrument is
subjected to a violent shock (dropping on the ground for
example), generator 1 can be considered as blocked, as can
intermediate wheel and pinion 6 and sliding wheel and



-and pinions and thus to interrupt said chain when the oscillating weight
nmonentarily supplies nechani cal power substantially exceedi ng that
provided in normal use of 30 said instrunent and particularly when this

wei ght is subj ected to too high an accel erati on. The invention
will be explained in nore detail now i1th reference to the followng
description of an enbodi ment and drawi ngs which illustrate it by way
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to rotate freely during the shock.

10 ~ In an electronic watch, a gear ratio of approximately
100 is generally provided between the oscillating weight
and the generator rotor, to allow said generator to
provide sufficient. electromotive force across the
terminals of its stator winding. This better explains why

15 during shocks, the generator rotor can be considered as
blocked and if no action were taken, the teeth of one of
the wheel and pinions of the kinematic chain would break.
In a self-winding watch however, this gear ratio is_
considerably lower. However, as stated hereinbefore, there

20 is a risk of the mainspring of the barrel being blocked if
a defect occurs as regards the slipping spring. At this
moment, the use of the device according to the invention
is entirely justified. '

Theh situation of sliding wheel and pinion 4 shown in

25 Figure 4 corresponds to a shock in the direction of arrow
F. Strips 11 and 12 of spring 13 are respectively taut and
relaxed and are thus moved away from the equilibrium
position shown in Figure 3. When the shock disappears,
strip 11 pushes the sliding wheel and pinion back into

30 chain 3 along arrow A. It will be understood that if the
shock occurred in the other direction, it would be strip
12 which was taut and strip 11 relaxed. It will also be
noted that the elastic constant of arms 11 and 12 of
spring 13 will be selected so that the ejection of sliding

35 wheel and pinion 4 occurs as soon as the acceleration of
oscillating weight 2 exceeds that occurring in normal use,
thus exceeds a certain limit. A weight acceleration of
500g as limit value is willingly cited.



.5 drives sliding wheel and pinion 4 which in turn drives an internediate

wheel and pinion 6, this latter being meshed with generator 1. Chain 3
t hus i ncl udes four wheel and pinions 18, 4, 6 and 19 neshing one after
the other. 15 However, a chain with three wheel and pinions can al so be
envi saged, the internedi ate wheel and pigd on then being made the sliding
one. This enbodi nent raises however manuf act uri ng probl ens. : Wth
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of oscillating weight 2 during a shock.
Instead of guiding shaft 10 of sliding wheel and
pinion 4 into a banana-shaped opening, sliding wheel and
15 pinion 4 could be rotatively mounted onto a stud, such
stud being arranged on a pivotably mounted bridge on the
shaft about which intermediate wheel and pinion 6 rotates.
A satellite trajectory would thus be obtained for sliding
wheel and pinion 4 about the intermediate wheel and
20 pinion, although this embodiment is not shown in the
drawing. '
' The above description - concerns above all the
actuation of an electricity generator driven by an
oscillating weight. In the event that this weight actuates
25 a mainspring of the barrel, it is obvious that the sliding
wheel and pinion- can be mounted in the kinematic chain
arranged between the weight and the mainspring.



;- 5- pi nion 4 which is neshed therewith. In other wor ds, the stress

on teeth 15 of wheel 5 attached to weight 2 greatly I ncr eases- because of
t he added inertia of generator 1. If t hus wheel 5 were directly nmeshed
with pinion 9 of 5 internedi ate wheel and pinion 6, teeth 15 of wheel 5
woul d break. But this is not the case-gs a result of the presence of
sliding wheel.- and pinion 4 which is i medi ately ejected fromchain
3, wheel 5 bELBEMSEen abl e to rotate freely during the shock. 10 In
an electronic watch, a gear ratio of approxi mately 100 is generally
provi ded between the oscillating weight and the generator rotor, to
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10 oscillating weight (2) is subjected to an acceleration
- substantially exceeding that occurring during normal use
of said instrument.

2. Device according to claim 1, characterised in
that the power generator (1) is a spring mounted in a

15 barrel.

3. Device according to claim 1, characterised in
that the power generator (1) is generator generating an
electric voltage.

4. Device according to claim 1, characterised in

20 that the sliding wheel and pinion (4) is driven by a wheel
(5) attached to the oscillating weight (2), said sliding
wheel and pinion in turn driving an intermediate wheel and
pinion (6) meshed with the power generator (1).

5. Device according to claim 4, characterised in

25 that the sliding wheel and pinidn (4) includes a pinion
(7) meshed with the wheel (S) attached to the oscillating
weight (2) and a wheel (8) meshed with a pinion (9)
forming part of the intermediate wheel and pinion (6), in
that opposing forces (A, B) of two strips (11, 12) of a

30 positioning spring (13) are exerted on the shaft (10) of
the sliding wheel and pinion (4) to keep said sliding
wheel and pinion in the chain (3) when the oscillating
weight (2) is subjected to a normal acceleration; and in
‘that the trajectory of said sliding wheel and pinion (4)

35 is determined so that the teeth (14) of its pinion (7) are
driven out of the trajectory of the teeth (15) of the

NN O DR




,position shown in Figure 3. Wen the shock di sappears, strip 11 pushes
the sliding wheel and pinion back into 30 chain 3 along arrow A It wll

be understood that if the shock occurred in the other direction, it
woul d be strip 12 which was taut and strip 11 relaxed. It will also be
noted that the elastic constant of arns-9%1 and 12 of spring 13 wl|

be selected so that the ejection of sliding 35 wheel and pinion 4 occurs

as soon as t%eaeCfemr a&et%n%hhto tAaCbkkatiingingl glaagﬁtemzze%érhaéam

occurring in normnal us exceeds a certain limt gt
accel er ati on wgight 5’(?09 sbiecred viiue 3% \AIISIRARFiCR eFubstantially
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and pinion 4 to allow,it to withdraw fromchain 3 at t he monent of
shock. As is %F“F?Frﬁ'gures 1, 3 and 4, sl i ding wheel and pinion 4 can
escape fram chai n 351' fDevtice ascondimeed t@s &lsamel 5t ecbalmmtleiri\seedneidiat e

- wheel and 580" LRe0P thha. ggmnlomf el
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of said sl 1di ng_wheel and pi n_| on 4 escape fromteeth 115 ofma gellnSa
guided in a banana-shaped oblong opening (
10 fixed bridge (17).
7. Device according to claim 5, characterised in
that the sliding wheel and pinion (4) rotates as a
satellite about intermediate wheel and pinion (6), said
sliding.wheel and pinion (4) being rotatively mounted onto
15 a stud arranged on a bridge pivotably mounted on the shaft

about which the intermediate wheel and pinion (6) rotates.
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sof oscillating weight 2 during a shock. I nstead of guiding shaft 10
of sliding wheel and pinion 4 into a banana-shaped opening, sliding
Wwheel and 15 pinion 4 could be rotatively nounted onto a stud, such

stud being arranged on a pivotably nounted bridge on the shaft about

whi ch internedi ate wheel and pinion 6 rgtates. =~ A satellite trajectory
woul d thus be obtained for sliding wheel and pinion 4 about the

i nt er medi at eapgerhcgnd 20 pinion, although this enbodinent is not
shown in the dr awi ng. The above description concerns above
all the actuation of an electr|0|ty generator drlven by an
oscillating weight. @& B G G DEVECRCTFQiLA BIRIMENMNIC a nai nspring
of the barrel, it is ObVIOUS thatchh m&mm? mheel and pi ni on can be
mounted i n the ki nematic chain Tﬂ;%ﬂEFRrTE%%%%n t he wei ght and the

mai nspri ng. CLAI M5 1. Driving device for a power
generator (1) forrhe poweEi e Pt 2 NELY YWkirs Odn  SEBL Lm0l UGE, sadh d

devi ce i ncluding a gear rarn driving sald generator from an
volume™ and is driven, via a gear train, by an oscillating

weight (2), said train including a plurality of wheels and
pinions (18, 4, 6, 19) arranged in a chain (3). The'chain

5 includes a sliding wheel and pinion (4) arranged to
disengage from at least one of the other wheel and pinions
(18) when the weight (2) is subjected to an acceleration
substantially exceeding that occurring during normal use
of the instrument. o

10

Figure 1



.oscillating weight (2) noved by gravity, said train 5 including a plurality
of> wheel s and pinions (18, 4, 6, 19) . arranged in a chain (3),
‘characterised in that the chain includes a sliding wheel and pinion (4)
arranged to di sengage from at | east one of the other wheel and pinions
(18) and thus to'interrupt said chain (3) when the 10 oscillating weight
(2) 1is subjected to an acceleratiQf substantially exceedi ng that
occurring during normal use of sal of i%strunent. 2. Device
according to claim1, characterised in t hat the power generator (1) is
a spring mounted in a 15 barrel. 3. Devi ce according to claim
1, characterised in that the power generator (1) is generator generating
an el ectric voltage. 4. Device according to claim1
characterised in 20 that the sliding wheel and pinion (4) is driven by a
wheel (5) attached to the oscillating weight (2), sai.d sliding

wheel and pinion in turn driving an internmedi ate wheel and pi ni on (6)
meshed with the power gq?erator (1). 5.1 vi ce according to claim
4, character2sed i M3 Fhat the sl i 8i ng wheel/an 2ini (4) includes a

pi ni on (7) meshed with the wheel \(5) attjaéhed t oscillating _
wei ght (2) ‘//q’,}/m -;//74:7”/1/-”/ ed Wt LNl M n7part of the
i nt di Y ; A B f
shaft (10) of the sliding nd pnijon (&t €T Q1 idfg
wheel and pinion in the chai (3 en fhe osciyfq(i T e is
subjected to a normal accel ef@ti on;{snd{en t8afQt e tr &igct or aid
sliding wheel and pinion (4) 35 is determ ned so thatod he tgetfOl4) of its
pinion (7) are driven out of the trajectory of the teet (15) f 20he
. \ 6 /
V
3.




:-9- wheel (5) attached to the oscillating weight (2) when said

wei ght is subjected to an acceleration substantially exceedi ng that
occurring during normal use of the instrunent. 5 6. Device
according to claimb5, characterised in t hat the sliding wheel and
pinion (4) rotates as a satellite about the internedi ate wheel and

pi nion (6), the shaft (10) of sag /sb di ng wheel and pinion (4) being
gui ded in a banana-shaped obl ong opéhi'ng (16) made in a 10 fixed bridge
(17). 7. Device according to claim5, characterised in t hat the
slidiing wheel and pinion (4) rotates as a satellite about internmediate

wheel and pinion (6), said sliding wheel and pinion (4) being rotatively
nmounted onto 15 a stud arranged on a bridge pivotably nounted on the shaft
about which the internedi ate -wheel and pinion (6) rotates.
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