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FI ELD OF THE | NVENTI ON The present invention concerns a nobile

m cromechani cal elenment, and particularly a wheel or a pinion, whose
rotation is controlled by shocks on teeth arranged at the periphery
thereof . The invention will be nore specifically illustrated by an
escape wheel of a sprung bal ance regulating systemfor a nechanica
ti mepi ece novenent. BACKGROUND OF THE I NVENTION I n a known manner,

t he escapenent of a nechanical tinmepiece novenent, whether it be a
Swi ss or coaxial |ever escapenent, conprises a nore or |ess conplex
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ruby. The shape of this wheel, shown in Figure 2, has practically
never charged. It conprises a central rigid zone 2, provided wth an
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escape wheels is practically always a netal or alloy. This does not
20 however tot ally exclude the risk of the teeth being danaged in the
event of too violent shock Thi i SK_j ipncreased if a nore
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In a known manner, the escapement of a mechanical timepiece movement,
whether it be a Swiss or coaxial lever escapement, comprises a more or less complex
assortment of parts, including an escape wheel whose regularly spaced teeth absorb the

10 shock of the pallet stones, generally made of ruby. The shape of this wheel, shown in
Figure 2, has practically never changed. It comprises a central rigid zone 2, provided
with an aperture 4 for driving onto an arbour; a rigid felloe 12 provided with teeth 8, and
generally four arms 6, which are also rigid, which form a rigid part. Improvements have
related to the number or shape of the teeth in particular for facilitating lubrication and

15 reducing wear. Swiss Patent No. CH 230 743 and German Patent No. DE 1 192 984
disclose for example embodiments wherein the teeth comprise notches for forming oil
reservoirs.

In order to have sufficient mechanical resistance, the material used for

manufacturing such escape wheels is practically always a metal or alloy. This does not

20 however totally exclude the risk of the teeth being damaged in the event of too violent

shocks. This risk is further increased if a more shock sensitive material replaces the
metal.

SUMMARY OF THE INVENTION

25 It is thus an object of the present invention to overcome the drawbacks of the



25 It is thus an object of the present invention to overcone the
drawbacks of the -2 prior prior art by providing a nobile el enent
whose rotation is controlled by shocks on the teeth devised such
that they are not damaged by said shocks. The invention therefore
concerns a nobile elenent of this type conprising a central zone of
rigid material, and arms extending radiqally fromthe central zone
towards 5 a peripheral zone conprising teeth, the arns being
flexible to allow a slight tangential and/or radial novenment of the
teeth in order to absorb shocks that could damage said teeth. The
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mobile element.

According to a second embodiment, the arms bend in the opposite direction to
the direction of rotation of said mobile element, whereas at the end of the arms, the teeth

15 are bent in the direction of rotation of said mobile element.

The central rigid part preferably comprises an aperture for driving in an arbour
allowing the mobile element to rotate. This rotation can also be achieved using pivots
integral with the central rigid zone.

In the following detailed description, the “mobile element” will be more particularly

20 illustrated by the escape wheel of the sprung balance regulating system of a mechanical

timepiece movement wherein the teeth undergo the shocks of pallet stones generally
made of ruby.

BRIEF DESCRIPTION OF THE DRAWINGS

25 Other features and advantages of the present invention will appear from the
following description of example embodiments of an escape wheel given by way of non-

limiting illustration, with reference to the annexed drawings, in which:
- Figure 1 is a perspective diagram of a coaxial lever escapement of the prior art;

- Figure 2 is a top view of the escape wheel of Figure 1;



25 Ot her features and advantages of the present invention will appear
fromthe follow ng description of exanpol e enbodi nents of an escape
wheel given by way of non Iliniit ng illustration, with reference to
t he annexed drawi ngs, in which: Figure 1 is a perspective di agram of
a coaxial !'ever escapenent O the prior art; Figure 2 is a top view
of the escape wheel of Figure 1; - Figure 3 shows a first enbodi nent
of an escape wheel according to the preSent invention; - Figure 4
shows a second enbodi nent; and - Figures 5 and 6 are schematic

di agrams of an escape wheel according to the 5 present invention
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Lausanne, 1993. The inproved version is illustrated in Figures 1 and
2. 15 Described briefly, this mechanismconprises a first escape
wheel | and a second escape wheel 11, also called the inpul se
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work by G. Daniels entitled “La Montre: Principes et Méthodes de Fabrication”, pages

249-252, editions Scriptar S.A., La Conversion, Lausanne, 1993. The improved version

is illustrated in Figures 1 and 2.

15 Described briefly, this mechanism comprises a first escape wheel 1 and a second
escape wheel 11, also called the impulse pinion, mounted on the same arbour 3. The
two escape wheels are secured to each other in rotation and they possess the same
number of teeth. The first escape wheel 1 has the shape shown in Figure 2, i.e. the
shape of a conventional Swiss lever escape wheel. In this improved version of the

20 coaxial escapement, the impulse pinion 11 also acts as escape pinion 15 by meshing
with an intermediate wheel 17, which has the advantage of reducing the height of the
mechanism. The table roller 19 of the balance carries an impulse pin 21 and a direct
impulse pallet stone 23 arranged for cooperating with the teeth 8 of the first escape
wheel 1. The pallet stones 25, whose fork 27 cooperates with impulse pin 21, comprise

25 an indirect impulse pallet 24 which cooperates with the teeth 13 of the second escape
wheel 11 and two, respectively entry and exit, pallet stones 26, 28, which cooperate with
the teeth 8 of the first escape wheel 1. The construction of this type of coaxial
escapement demands restricted tolerances, such that this escapement is especially

reserved for top of the range timepieces.



mechani sm The table roller 19 of the balance carries an inpulse pin
21 and a direct, inpulse pallet stone 23 arranged for cooperating
with the teeth 8 of the first escape wheel 1. The pallet stones 25,
whose fork 27 cooperates with inpulse pin 21, conprise 25 an indirect
i mpul se pallet 24 which cooperates with the teeth 13 of the second
escape wheel 11 and two, respectively gntry and exit, pallet stones
26, 28, which cooperate with the teeth 8 of the flrst escape wheel
1. The construction of this type of coaxial escapenent demands
restricted tol erances, such that this escapenent is especially
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felloe, teeth 8 being formed by the ends of arms 6. The absence of a felloe has the

15 advantage of giving each arm 6 the possibility of bending independently of the other

arms. As arms 6 are not simply orientated radially like the arms of the prior art, they

have the possibility of bending both radially and tangentially. Moreover, the configuration

of the arms which “wind” around the wheel, means the arms can be longer for a given

wheel diameter.

20 It can also be seen that the ends 8 of the arms end in a flat portion. This flat
portion is provided for cooperating with the pallet stones 23, 26, and 28 like the flank of
the teeth of the escape wheel of the prior art shown in Figure 2. The elasticity of arms 6
is provided for absorbing the shocks caused by collisions between teeth 8 and the pallet
stones. Indeed, these shocks cause considerable stress and could break an arm made
25 of brittle material.

According to the present invention, the curvature of arms 6 is progressive so as
to distribute the stress caused by a shock over the entire length of the arms. Moreover, it
can also be seen in Figure 3 that the thickness of the arms decreases gradually towards
the end thereof. Indeed, it will be understood that, in the configuration shown, the shear

30 stress is greater at the start of the arms than at the end thereof. In such conditions, the



have the possibility of bending both radially and tangentially.

Mor eover, the configuration of the arns which "w nd" around the
wheei, neans the arns can be longer for a given wheel dianeter. 20
It can al so be seen that the ends 8 of the arns end in a flat

portion. This flat portion is provided for cooperating with the
pall et stories 23, 26, and 28 |like the_flank of the teeth of the
escape wheel of the prior art shown in Figure 2. The elasticity of
arms 6 1is provided for absorbing the shocks caused by collisions
between teeth 8 and the pallet stones. Indeed. these shocks cause
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Figure 4 shows a second enbodinent, It differs fromthe preceding
embodi nent Porfign §|9&thezﬁnﬁ§f BN AMavhigh i§lasat 'f‘ e diFRsEipn phrotatan sbﬁbwh@e'
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be obt ai nethat Adn sones flexitdigyrbutis brittls, such as glass, quartz or silicon.
It can also be seen that arms 6 comprise bulges 7. These bulges are used for
15 angularly positioning the impulse pinion 11 relative to escape wheel 1 when the
escapement mechanism is assembled. Once the wheel and pinion are correctly
orientated relative to each other, these two parts are secured to each other by bonding
or any other suitable method. It will be observed that the escape pinion 11 could also
have the features of one of the configurations that have just been described for escape
20 wheel 1.

A mobile element of this type according to the invention can be made in
accordance with techniques known in the field. If the material used is a metal or alloy,
the mobile element could be cut in a plate by stamping, wire spark machining, etc ... or
be shaped by the LIGA technique. If the material used is a fragile material, such as

25 glass, quartz and silicon, the mobile element could be shaped by etching.



particul arly advant ageous when the material used to make the
escapenent is a material that has some flexibility but is brittle,
such as glass, quartz or silicon. It can also be seen that arns 6
conprise bulges 7. These bul ges are used for 15 angularly
positioning the inpulse pinion 11 relative to escape wheel | when the
escapenment nmechanismis assenbl ed. Oncegthe wheel and pinion are
correctly orientated relative to each other, these two parts are
secured to each other by bonding or any other suitable nethod, It
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3 Mobile element according to claim 1, characterized in that the arms (6)
15 bend in the direction of rotation of said mobile element.

4.  Mobile element according to claims 1, 2 or 3, characterized in that the
central rigid zone (2) is provided with an aperture (4) for the fitting thereof to an arbour.

5.  Mobile element according to claim 4, characterized in that the central
aperture (4) includes an arrangement (5) giving said aperture (4) elasticity for fitting the
20 mobile element onto the arbour (3).

6. Mobile element according to any of the preceding claims, characterized in
that said mobile element is made of metal or an alloy and machined in a plate or shaped
by LIGA technology.

7.  Mobile element according to any of claims 1 to 5, characterized in that said
25 mobile element is made of a fragile material such as glass, quartz or silicon and is

shaped by etching.

8.  Mobile element according to any of the preceding claims, characterized in
that it forms the escape wheel (1) of the regulating system of a mechanical timepiece
movement, which may include an impulse pinion (11) mounted coaxially on the escape



that at the end of the arns (6). the teeth (8) are bent in the
direction of rotation of said nobile elenent. 3. Mbile el enent
according to claiml1, characterized in that the arns (6) 15 bend in
the direction of rotation of said nobile element. 4. Mobile el ement
according to clainms 1, 2 or 3, characterized in that the centra
rigid zone (2) is provided with an aperture (4) for the fitting
thereof to an arbour. 5. Mobile elenent according to claim4,
characterized in that the central aperture (4) includes an
arrangenment (5) giving said aperture (4) elasticity for fitting the
20 nobi |l e whewrent onto the arbour (3). 6. Mbile el ement according to
any of the preceding clains, characterized in that said nobile
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the arns include bulges (7) for indexing the angular position of the
i mpul se pinion (11). 10. Tinepiece including a case closed by a
crystal beneath which there is arranged a dial including at |east
one anal ogue display, said dial delimting a housing, for a
nmechani cal novenent, characterized in that the regul ati ng system of
said novenent includes an escape wheel (1) according to any of the
precedi ng cl ai ns.



