COUPLED RESONATOR FOR REGULATI NG SYSTEM Field of the
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All of these coupling devices have the drawback of being either unreliable, or

requiring the assembly of a large number of components whose peculiar functions
have to be adjusted in relation to each other, which eventually contributes to greatly
increasing the cost of the final product.

Summary of the invention

It is thus an object of the present invention to overcome the drawbacks of the
aforecited prior art by providing a coupled resonator of simpler and more reliable
design.

The invention therefore concerns a coupled resonator including a first low
frequency resonator, for example of the order of several hertz and a second higher
frequency resonator, for example of the order of 100 Hz. The invention is
characterized in that the first resonator and the second resonator comprise permanent




frequency resonator, for exanple of the order of
several hertz and a second higher frequency
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- Figure 1 shows a first embodiment;
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Detailed description of the invention

The invention will be more particularly illustrated by the coupled resonator
shown in Figure 1 for maintaining the isochronism of a mechanical timepiece
movement.

It basically includes a first resonator formed by a balance spring 1 typically
having a frequency of the order of several hertz and a second resonator formed by a
tuning fork 2, typically having a frequency of the order of hundreds of hertz. The inner
terminal curve 3 of balance spring 1 is fixed in a conventional manner to a collet 5 to
secure it to a balance staff and tuning fork 2 comprises, also in a known manner, two
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Figure 3 shows other variants providing great freedom for adjusting coupling
constant “k.” between the first and second resonator and the natural frequency of the
second resonator. As can be seen, foot 8 can comprises recesses in the material that
will enable the coupling constant “k;" to be altered. They could also be made on any
other part of tuning fork 2, particularly on the free arm 4 to alter the mass “‘m” thersof
and thus the natural frequency of the tuning fork. Conversely, according to an
embodiment that is not shown, it could be possible to add mass at any place on the
second resonator.

Figure 3 also shows another variant, which may be combined with the
preceding variant, to alter the natural frequency of the first resonator. The free arm 4
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the foot that joins the two resonators. This coupling
frequency was nade to vary between the values 1.108
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7. Coupled resonator according to any of the preceding claims,

25 characterized in that the first resonator has a natural frequency of the order of several
hertz and the second resonator has a natural frequency of the order of hundreds of
hertz to several hundred hertz.

8. Coupled resonator according to any of the preceding claims,
characterized in that the first and the second resonator are made of identical or

30 different materiais and are assembled by bonding, rivets, welding, snap fit or other
means.

8. Coupled resonator according to any of the claims 1 to 7, characterized in
that the first and the second resonator are integral and made of the same material.
10. Coupled resonator according to any of the preceding claims,
35 characterized in that the materials used for the first and second resonators are




characterized in that the foot (8) conprises recesses
(14) in the material that will enable the coupling
constant (kO) to be altered. 5. Coupl ed resonator
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