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DEVI CE FOR LI M TI NG THE ACCELERATI ON OF AN OsCl L T@@ 5‘&%@
DRI VI NG A MECHANI SM OF SVALL VOLUME = - TH resent inventi On

tQ a device for . limting the acceleration of an oscillating weight
~rotating in a cage and nounted off-centre on a noving support nmenber for
driving or winding a nmechanismof small 5 volune, particularly of the

hor ol ogi cal type, and in particul ar a power generator powering an

i nstrunment of smal | vol une. - particular, the invention
concerns such a device arranged in a wistwatch for wi nding a nechani cal
novenent 10 or for pomerlng an electronic circuit. Likew se, the

I nvention may cQ : |
recei ving and/ 8
Limtation devices" f . MEQHA] 3 L ¥IO]

are known, such deV|ces belng nDunted either in self mnndlng wat ches or
I n el ectroni c watches. As regards self wi nding watches, Sw ss
Patent No. A- ey 4o0esent beinvention n rélate®culent 2 t feviafepi &

includes a w g pghpscihbat iRGMR-GRE oRUPRSH t egnby o%ctJ.Il'lB.tlng weight

rotating in a cage and mounted off-centre on a moving

support member for driving or winding a mechanism of small

5 wvolume, particularly of the horological type, and in
particular a power generator powering an instrument of
small volume. o _

In particular, the invention concerns: such a device
arranged in a wristwatch for winding a mechanical movement

10 or for powering an electronic circuit. Likewise, the
invention may concern  -an electronic unit associated with
means for receiving and/or transmitting electromagnetic
signals. '

Limitation devices answering the generic definition

15 given hereinbefore are known, such devices being mounted
either in self winding watches or in electronic watches.

As regards self“ winding watches; Swiss Patent No. A-
281 490 may be cited. In this document, the timepiece
includes a winding oscillating weight supported by a thin

20 elastic arm, intended to dampen the axial shocks that the
weight can undergo. This arm is attached to a pinion
meshing wish a toothed sector. The latter carries a pawl
co-operating with the barrel ratchet. Two dampening
springs limit the oscillations of the weight. The elastic

25 arm is not rectilinear, but extends in a zigzag so as to
dampen the radial shocks which the weight undergoes.
However, the document does not suggest braking the
oscillating weight when the acceleration of the latter
‘exceeds that occurring in normal use of the watch.

30 For a mechanical watch, Swiss Patent No. A-331 275
can also be cited. In this self winding watch, the
oscillating weight has stops £fitted therein. The stops
have at least one rounded portion which projects with



* 20 elastic arm intended to danpen the axial shocks that the wei 'ght can

undergo. This armis attached to a pinion meshing w sh a toothed sector.
The latter carries a paw co-operating with the barrel ratchet. Two
danpeni ng springs limt the oscillations of the weight. The elastic 25
armis not rectilinear, but extends in & zigzag so as to danpen the
radi al shocks which the wei ght under goes. However, the docunent does not
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aforecited QFOFRSHES tﬂ%‘fm“erﬁ“ﬁe' %ﬁ’tal% g‘@l? dgf} %ﬁiﬁ |rrp S%ﬁ?ed
have t he Iir i neplepentede lfver chentpmignate purpose of preventing the

breakeage of the shaft which supports the oscillating

t wo

we:.ght _
.As regards electronic watches, European Patent No. A-
0 326 312 can be cited. This document discloses a device
15 for driving a generator supplying electric voltage to a
| supercapacitor. In order to do this, the device includes
an oscillating weight or flywheel mechanically coupled to
said generator to drive the rotor thereof. In order to
preserve the mechanism from any excess stress on the teeth
20 of the gear train in the event of a shock and thus to
avoid breaking such teeth, a friction coupling is provided
between the oscillating weight and the generator rotor. In
the construction proposed, an intermediate wheel and
- pinion is inserted between the oscillating weight and the
25 rotor. The weight transmits its movement to a pinion of
the intermediate wheel and pinion, this latter including a
wheel which is friction fitted onto the shaft of the wheel
and pinion, this wheel being meshed with a pinion of the
generator rotor. The friction is calculated so that the
30 wheel slips on the shaft when a shock is applied'to the
weight or, if preferred, when the torque appliéd to the
rotor exceeds an admissible value. Any breakage of the
mechanism is thus avoided. It will be noted however, that
in mass series manufacturing, it is difficult to assure’
35 friction of a constant value and time-consuming fittings

are therefore required.

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



: breakeage of the shaft which supports the oscillating wei'ght . As
regards el ectroni c watches, European Patent No. A- 0 326 312 can be
ci.ted. This docunent discloses a device 15 for driving a generator
supplying electric voltage to a supercapacitor. In order to do this, the
devi ce incl udes an oscillati-ng weight or flywheel nechanically coupled
to said generator to drive the rotor Bfrereof. In order to preserve

t he nmechani sm from any excess stress on the teeth 20 of the gear train in
the event ofthashtble amdge hrsludes aviodarin@akpagwayicformang, QéﬂQ|Q£|on
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an embodiment and the drawings which illustrate it by way

of example and in which: _ _

- Figure 1 is a cross-section of a watch case

15 showing a first embodiment of the oscillating weightl
associated with a bearing raceway; '

- Figlire 2 is a perspective view of the oscillating
weight mounted on a moving support member accorxrding to the
invention;

20 - Figure 3 is a perspective view of the moving
support member of Figure 1 without the oscillating weight,
and ' _

- Figure 4 is a cross-section of the watch case
showing a second embodiment of the oscillating weight

25 associated with a bearing raceway.

Figure 1 shows a watch case including a m:dele part
15, a snap fitted back cover 17 and a crystal 23. This
case encloses a movement 20 on which is mounted a dial 22.
It will be noted that an electronic unit used for example

30 for a pager could take the place of movement 20. It will
also be noted that this unit could be combined with a
watch movement as is described in particular in European
Patent No. A-0 569 868.

Figure 1 shows an oscilllat:i_ng weight 1 rotating in a

35 cage formed by the case, this weight being mounted off-
centre on a moving support member 4 (see also Figure 2).
Although not shown in the figures moving support member 4__
drives an power generator able to power an instrument of



T - 3- that the cage includes a bearing raceway form ng part of
case included in the instrunent, this bearing raceway bei ng arranged at
a.small distance fromthe path travelled
in that the oscillating 5 wei ght

support

exceedi ng that occurring in the normal "use of said instrunment. 10
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Returning to Figure 1 and the characteristic feature
of the present invention, the cage formed by the case
includes a bearing raceway 2, this raceway being arranged
at a small distance from the path travelled by oscillating
weight 1. Since oscillating weight 1 is elastically
mounted on moving support member 4, as will be explained
in detail hereinafter, this weight will come into contact
with bearing raceway 2 and will be braked by said bearing
raceway when it undergbes an acceleration substantially
exceeding that occurring in the normal use of the
instrument. Thus the variation in mechanical power able to
be provided by the oscillating weight is limited to a
value above which the mechanism would inevitably be
damaged either by breakage of the shaft carrying the
weight or by breakage of the teeth of the transmission
gear train, as was stated in the preamble of this
description. |

One way, amongst others, of elastically mounting
oscillating weight 1 on moving support member 4 is shown
in Figures 2 and 3. Here, moving support member 4 is a
ring 5 at the periphery of which are arranged or cut two

opposite arms 6 and 7. A 'stud 8 is arranged at the_
beginning of arms 6 and 7, weight 1 being able to pivot

about said stud. Moreover, weight 1 is held in place by
studs 10 and 11, stud 10 being arranged at the end 12 of
arm 6 and stud 11 being arranged at the end 13 of arm 7.

t he

by the oscillating weight and
I's mounted el astically on said noving

menber so as to cone into contact with said bearing raceway
and to brake said weight when it undergo€s an

- Figure
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accel eration substantially
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*wat ch novenent as is described in particular in European Patent No. A-0

569 868. Figure 1 shows an oscillating weight 1 rotating in a 35
cage forned by the case, this weight being nounted off- centre on a
novi ng support nenber 4 (see also Figure 2). Al t hough not shown in the
figures noving support nenber 4 drivees an power generator able to power
an instrunment of ) -4- smal |

vol ume whi ch can be, for exanple a tinmepiece or pager or a

a 1 .
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se w ndi ng_watches. .l n suc case_.the chanical, couplin existin
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exanpl e, as wiasdinded ibbrrSrelssoPatengeherapeot4yerg3ating an HEieqrowuer
generatorsca‘pof)ga%%generator generating an 10 electric voltage as is
descri bed” for exanpl e i n European Patent. No. B-0-547 083 in which the
nmechani cal coupl i Pecillafeinge sfeighd Meilshmagdhd ofhe dedwam@tardadyplfamed.

Returning tokhfyie dadpdilbR. cBappeter kshigC f adiiriee magé e glrRaal
invention, the cage forned ly t he case 15 mfll.u es ab aring nhaceva 2,
this raceway™®EeShtfhr r 3Rg&aR™ 248 a0 A% Ti ¥PafBe F5DnFiHEpdtiT T é%;el | ed

by oscill atigguds 8ei @itt ahd Sinceamsbel liatteggahemgith Irirgy eb asTEcdiiey
10 are made of plastic material, it will be understood that
once weight 1 is placed on ring 5, it is sufficient to
heat the end of studs 10 and 11 to rivet weight 1 onto

ring S. o
In the event of radial shocks exerted in the
15 direction of the plane of the instrument case, these
shocks cause oscillating weight 1 to generate a mechanical
power substantially exceeding that provided in the normal
use of the instrument, weight 1 pivots about stud 8
(Figure 2). At this moment, if the movement of ring 5
20 occurs in the direction of arrow Gl, end 30 of weight 1
mooves towars the centre of ring 5 along the direction_of
arrow Al and end 31 of weight 1 moves away from the centre
of ring 5 along the direction of arrow Bl. As the path
travelled by the periphery of oscillating weight 1 is at a
25 small distance from support bearing 2 (see Figures 1 and
4), forming part of the case, zone 32 of end 31 of weight
1 comes into contact with bearing raceway 2 and brakes
weight 1. Likewise, if the movement of ring 5 occurs in
the direction of arrow G2, end 31 of weight 1 moves
30 towards the centre of the ring along the direction of
arrow B2, as end 30 moves away. therefrom along the
direction of arrow A2 and it is zone 33 of end 30 of
weight 1 which comes into contact with bearing raceway 2

to brake the weight.

35 The manner of elastically mounting weight 1 on
support ring 5 is not limited to the embodiment shown in
Figures 2 and 3. One could, for example, only have

pivoting stud 8, on ring 5,'and arms 6 and 7 could each be



“mount ed on novi ng support nmenber 4, as will be explained I n detai

hereinafter, this weight will conme into contact 20 w th bearing raceway 2
and will be braked by said bearing raceway when it undergoes an

accel eration substantially exceeding that occurring in the norma
use of the i nstrument. Thus the variation in nmechanical power able to
be provided by the oscillating weight isJdimted to a 25 value above
which the mechanism would inevitably be darmaged either by breakage

of the shaft mepladedy hea spménghanchobgdbdaammyaIﬁnghenﬁeeEbtdhgtmm
transm ssion the 9¢3k3 'fLa' &n:é‘éti’@? ohat&dal g h%rprff‘"bﬁléssé’écé

descri ption. . Tanongst ot hers cally nﬁﬁ%tlng
oscill ating wegight 11 OWW%WHW ¥s i seipehipd. then hiagkiss 2

and 3. Here, JBW4tihtSURPOtheMRITRET fl Isf:rang mrnngbé @elbf&emers@hwwf
whi ch are arran tud 8 is

d or
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10 and 11, styd. A0.de) ng, apaR0pOugl (RGN LR & cBRfnadnstudyll

bei ng arrange
- 5- Fi nalwsighth aggsilenatiiong & HUeals 3 (hoeishoakyei ¢s widirimeded
whi ch meshes ding known manner with the mechani sm driving the power

enerator, whether it |s a s |n
9 10 So ar lgas

been concerned with tangential
braking, i.e. that which 1is exerted on the weight
tangentially to the lateral peripheral edge thereof, in
the event of radial shocks. This braking prevents in .
particular, breakage of the teeth of the wheel (not shown)

15 mounted on support ring S when such wheel drives an
electric generator. In order for this generator to
generate sufficient voltage across its terminals, it is
necessary to have available between the wheel and the
generator a gear ratio of apprbximately 100. In the event

20 of a shock, the generator rotor can be considered locked,
as is the intermediate wheel and pinion inserted between
said generator and said fly wheel (see aforecited European
Patent No. A~0 326 312). Thus, the stress in the teeth of
one of the wheel and pinions of the kinematic chain

25 becomes very high because of the added inertia of the
generator rotor and these teeth break if nothing is
provided to limit the variation in power generated by the
the weight. _ '

_ In order to make tangential and lateral braking

30 possible, the path travelled by the weight is situated at
a small distance from the support raceway forming part of
the cage of the instrument, the weight mounted elastically
on the support ring coming into contact witlr the bearing
ring during significant Shocks.

35 The bearing raceway forming part of the ca§'e of the
instrument can be executed in different ways. A first way
is shown in Figure 1. Here, bearing raceway 2 includes a
first bearing ring 14 forming part of middle part 15 of



“winding a barrel or a generator generating an electric 5 voltage.
Gscillating weight 1 is made of a heavy material, for exanpl e cast iron.
support ring 5 can be made of plastic material, as can arns 6 and 7

whi ch are fixed thereto. Studs 8, 10 and 11 can be integral with ring 5.
If they 10 are made of plastic material, it will be understood that once
weight 1 is placed onring 5, it is sufficient to heat the end of studs
10 and 11 to rivet weight 1 onto ring 5. In the event of

radial shocks..exe ahese 's'écohﬁeéﬁg qlgr %E'hﬁﬂ?o‘cpaﬂ:h%fmkﬁ& Qvert hey

I nstrument case shoc cause oscillatin i ght 1 tO enerate a
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use of theark&ﬁ&é&”ﬂﬂétweéwl G:IBfe Ew@l velifagsaboat s@id:@ th whikdlgure 2)
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the case, gﬁd?’?a Oéegﬁﬁd?’&r@tsl&&b%t zone l4TORRPable0 ePntamting tintweari ng
raceway 2 an

br akes Li kewi.se, .if .the v nt_ o
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towards the eeaimedofbidieing neffeony tHe wierentti-Ghaped prajeowiom?2 19 as

Ui s 2one 33 aPLbRd poapen O Giflindg Bas I aRR e S ARG and

cones |nto contact. wi.th
bearing racewhy ghake whiphakie tW%lgAkﬁ qruldstake AWHAG ARy Shcks.

el astical ly ;mRUNY;RQccaei Qm the @Erectléﬂpﬁﬁfrttﬁé ngh&fts amﬁutl iwhig to
t he enbodi nent shown _in gur es g’g 02}7 coul d, .for, rrg t__only
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15 breakage of the shaft carrying the weight 1f this .
limitation did not exist. :
Fig’lire 1 shows again that first ring 14 can also be
used as casing ring for movement 20. '
A second way of achieving bearing raceway 2 is shown
20 in Figure 4. Here the portion defining this_ bearing
raceway has the shape of a stirrup 25 within which weight
1 can oscillate. In this construction weight 1 has no
peripheral projection and .the outer edge thereof is
straight. During radial shocks, this edge comes into
25 contact with the bottom of stirrup 25 which defines said
bearing raceway to brake the weight. The purpose of wings
42 and 43 of stirrup 25 is to limit the shake which weight
i could take during axial shocks, as - explained
hereinbefore. It will be noted that in order to facilitate
30 the mounting of the weight in the stirrup, wing 43 can be
added onto the stirrup afterwards or form part of back

cover 17 of the case.
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red in the ring and resting in t he radi al

di rectl 30 or 31 respectively of  weight 1. \Wichever.
constru H ﬂﬂuﬂﬂt‘m the elastic constant of the armor spring wll
be sel ec aki ng of the weight occurs as soon as the

accel eration to whith the oscillatin wei ght is subjected exceeds that
occurring in normal use, thus exceeds aq%ertaln limt. A wei ght
acceleration of 500g as a limt value is willingly cited. 10 So
far one ha?ii%@ﬁ? concerned wth tangential braking, i.e. that
which is exerted on the weight “tangentially to the lateral peripheral
edge thereof, in the event of radial shocks. This braking prevents in
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teeth of bearing raceway being arranged at a small distance from
the path travelled by the oscillating weight (1), and in
that said oscillating weight is elastically mounted on
10 said moving support member (4) so as to come into contact
with said bearing raceway (2) and to brake said weight (1}
when it undergoes an acceleration substantially exceeding
that occurring in normal use of said instrum'ent..
2. Device according to claim 1, characterised in
15 that said power generator is a spring mounted in a barrel.

3. Device according to claim 1, characterised in
that said power generator is a generator generating an
electric voltage. '

4. Device acco.rding to claim 1, characterised in

20 that said moving éuppoft member (4) is a ring (5) and in
that the elastic mounting of said oscillating weight on
said ring is achieved by means of two opposite arms (6, 7)
cut out of the ring, said weighﬁ being on the one hand

. capable of pivoting about a' stud (8) arranged at the

25 Dbeginning (9) of the arms (6, 7) and on the other harid
held in place by a stud (10, 11) arranged at the end (12,
13) of each of the arms. _ _

5. Device according to claim 4, characterised in
that the support ring (5) is made of plastic material and

30 in that the oscillating weight (1) is made of a heavy
material. _ '

6. Device _according to claim 1, characterised in
that the bearing raceway (2) is defined by a first bearing
ring (14) forming part of a middle part (15) of the case

35 and by a second ring (16) forming part of a back cover
(17) of the same case, a space (18) being arranged between



" one of the wheel and pinions of the kinenatic chain 25 becones very high
becaus nertia of the generator rotor and these teeth
break ﬂ“l m ﬂn “ Illlprovi ded to limt the variation in power generated

* het weli g In order to make tangential and | ateral
brak| ng 30 possi bI e the path travelled by the weight is situated at a
smal | di stance fromthe support raceway-dorm ng part of the cage of the
instrument, the weight nounted el astically on the support ring com ng
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executed in ferent ways._ A first way is shown in Figure 1. Here,
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m ddl e part 15 of 7. Device according to claim 6, charaéterisedasen5 and
a second rin fqrm rt .of back cover of t he sape ca It wll
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respectively a first  —arc-shape capabl e of comng into
contact wi t h thiats thise RepE&NS| ﬁ@cquay (Bnhdish WRIEARE -t Y IheC 12

capabl e of CQWiRgupNt @5) within which the peripheral portion of said
10 weight (1) can oscillate. :



 contact with second bearing ring 16 in order to assure the 10 cl ai ned

braking effect. Battlenent-shaped projection 19 i nserted between the two
rings has the purpose of limting t he shake which the wei ght coul d take
during axial shocks, i.e. directed in the direction of the shaft about
whi ch the weight rotates, these shocks being able to lead to 15

breakage of the shaft carrying theoweight if this limtation did
not exi st. Figure 1 shows again that first ring 14 can al so be

used as casi f' for nmovenent 20. - A second way of achieving
beari ng racég%%Jggﬁg shown 20 in Figure 4. Here the portion defining
this bearing raceway has the shape of a stirrup 25 within which weight

1 can oscill at geyi &gt ihS CARSHT A m&wsxbﬁSO@oAN i1 ohereG

proj ection an e outeredge ereo stra|o . ring radia shocks,
this edge comes i nt WRLEGE IoALNG N 2 2 whi ch defi nes
sai d bearing raceway to brake the melght The pur pose of w ngs 42 and

43 of stirrup 25 is tq limt hake, oul.d. .take
during aX|gI c ?Vlcﬁs E%%%Eéﬂg qgﬁ%rggﬁﬁe?ﬁ?élo?t V&*?him?nhoted
that in ordessdid ¥acirdg t aeegﬁe thle) masetli ngo ofdttive wekghwindh tahe petienr up,
W ng 43 can qb{neratc?rd %gwgg‘iﬁgt '.Eﬁ'x St nl’sl’t%@htterg@r dSm@f1 f QFdR B QarPack

cover 17 of
undergo, includes a be_arlng raceway (2) against which such

5 weight abuts when it  undergoes an acceleration

substantially exceeding that occurring in normal use of
the instrument. For this purpose, the 'weight': (1) 1is
elastically mounted on a moving support member (4) so as
to move in the plane of such weight which is then braked .
10 by the bearing raceway (2) when the weight undergoes an
acceleration which exceeds a certain maximum value.’

Figure 1
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¢ CLAI M5 1. Device for I|n1t|ng the accel eration of an
oscillating weight (1) rotating in'a cage and mounted off- centre on a
movi ngs support menber (4) to drive, or wind an power generator powering
an instrument of small volunme, 5 characterised in that the cage includes a
beari ng raceway (2) attached to tgefcase included in the instrunent,
sai d beari ng raceway being arranged at a small distance from t he
path travelled by the oscillating weight (1), and in that said
oscillating weight is elastically nounted on 10 said nmoving support menber .
(4) so as to cone.into contact " wWith said bearing raceway (2) and to
brake said weight (1) when it undergoes an accel eration substantially
exceedi ng that occurring in nornmal use of said instrunent. 2.
Devi ce according to claim1, char achg sefl in 15 that said power generator
Is a spring nounted in a barrel. 3. Device according.to claiml,

characterised’in that said power generator is a qenerator generati ng an
el ectric voltgge. 4. Device according to clat 1, / characterised
in 20 that sgid noving support nenber (4) is aring (5) aR{in that the
el astic mount\ing of saird oscilTlTating werght on sa~q_ring, is achieved by
nmeans of two ppposite arns (6, 7) cut g of the ring, said weight
being on the ope hand capabl e of plvotﬂ%% about a stuy (& arr anged
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the support fing (5) is made of plastic rraterl aI and 30 i "//i//r/‘-/r‘//

oscillating\Wweight (1) is made of a heavy mat er i al 40 ‘é;;”’ | 14
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at the 25 beg TN ng (9) of the arnms (6, 7) \and on the other
in place by ag R
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» 6. Device according to claim1, characterised in t hat the bearing

raceway (2) is defined. by a first bearing ring (14) formng part of a
m ddl e part (15) of the case 35 and by a second ring (16) form ng part of a
back cover (17) of the sane case, & S@ace (18) being arranged between

- 9- the two rings, and in that the outer edge of said weight (1)

I ncl udes a battl enent-shaped projection (19) arranged I n said space
(18). 7. Device according to claim®6, characterised in 5 that the
first ring (14) is used as casing ring for a novenent (20) of the

I nstrunent. 8. Device according to claim 1, characterised in

that the bearing raceway (2) is defined by the bottom of a stirrup (25)
wi thin which the peripheral portion of said 10 weight (1) can oscillate.
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