
Case 2552PCT  YC/ert  ANTI-SHOCK COLLET Field of the
invention The present invention concerns a collet,
made integral with the balance-spring  of a sprung
balance regulating system of a mechanical timepiece
movement, and  whose form has been studied to minimise
the risk of breakage at the collet-balance- 5 spring
junction region or join in the event of a shock.
Background of the invention In a mechanical timepiece
movement, the sprung balance regulating system  forms
one of the most fragile parts of the mechanism,
particularly in the event of  10 shocks that can break
the pivot-shanks of the balance staff, or even break
the balance-spring at the collet-balance-spring join.
In order to avoid this risk to the  balance staff, the
solution that has been proposed for a long time
consists in providing  shock absorber bearings, such
as the "Incabloc" bearing. Such shock absorber
bearings also contribute to protecting the
balance-spring, but are insufficient when a 15 shock
causes a large travel or deflection of the
balance-spring and creates tension at  the
collet-curve join inside the balance-spring. The risk
of breakage at this join is  greater when the inner
terminal curve is of the Grossmann type with a collet
of circular  contour, i.e. when the first coil of the
inner terminal curve has a larger pitch than that  of
the following coils, meaning that the space between
the first coil and the collet is 20 relatively large.
The risk of breakage is further increased when the
balance-spring is  made of a brittle material, such as
silicon, monocrystalline quartz or glass, and/or it is
made in a single piece at the same time as the collet
by micro-machining techniques  or photolithography and
galvanic growth, as disclosed in EP Patent No. 1 445
670. 25 Summary of the invention It is thus an object
of the present invention to overcome the drawbacks of
the  aforecited prior art by providing, for a sprung
balance regulating system, a collet  whose particular
contour minimises the risk of breakage at the
collet-balance-spring  join in the event of violent
shocks. 



30 The invention therefore concerns an anti-shock
collet formed of a plate  including an aperture for
attachment to a balance staff of a sprung balance
regulating  system and means for securing a
balance-spring to said collet. Said collet is
characterized in that it has a non-circular
asymmetrical contour that follows at least  from place
to place and at a substantially constant small
distance d, the contour of the  35 first coil of the
inner terminal curve. -2- The contour of the collet
may be continuous or scalloped. In the first case,
distance d is the distance that separates the first
coil from the ends of the teeth of the  scallop. This
construction has the advantage of limiting the travel
of the first coil during  5 violent shocks, and
thereby considerably reducing the risk of breakage at
the collet- balance-spring join, particularly when the
collet is made of a brittle material sensitive  to
shocks, which will be more specifically illustrated in
the following description by a  material such as
silicon, quartz or glass. The collet can be pinned up
by any known means such as by a pin or by laser  10
welding. However, according to a preferred embodiment
of the invention, the collet  and the balance-spring
are made in a single piece. It will be observed that
the asymmetric contour of the collet creates an
unbalance meaning that the centre of gravity of the
collet or the collet-balance-spring  assembly does not
coincide with the balance axis, which has a negative
effect on 15 isochronism. According to another aspect
of the invention, in order to overcome this  drawback,
the plate forming the collet includes recesses, the
surfaces and distribution  of which are chosen to
reposition said centre of gravity on the balance
staff. These  recesses can also communicate with the
driving in aperture in order to give the latter  some
resilience. 20 Brief description of the drawings Other
features and advantages of the present invention will
appear in the  following description of various
embodiments, given by way of non-limiting
illustration,  



with reference to the annexed drawings, in which: 25 -
Figure 1 shows a first embodiment; - Figure 2 shows a
second embodiment; - Figure 3 shows a third
embodiment, and  - Figure 4 shows a fourth embodiment.
30 Detailed description of the invention The following
description is given for the preferred embodiment
wherein the  collet and the balance-spring form a
single piece made of the same material. Recent
techniques, well known to those skilled in the art
allow almost any contour to be made  with a high level
of precision and with a high aspect ratio. If the
material used is a 35 metal or alloy, the
photolithography and electroforming technique will be
used. If the  material used is an amorphous or
crystalline material, such as glass, quartz or
silicon, -3- a micro-machining method, already used
for example in the manufacture of integrated  circuits
will be adapted and used. Figure 1 shows a first
embodiment of a collet made in a single piece at the
same time as the balance-spring 7, i.e. without any
discontinuity of material at the  5 junction region or
join 2 between plate 1 of the collet and the first
coil 11 of the inner terminal curve. Plate 1 includes
an aperture 3 for securing the collet to the balance
staff 5. The circle 6, centred on balance staff 5 and
passing through join 2, has been  shown in dotted
lines. As can be seen, the contour 9 of the collet is
further and further  10 removed from circle 6 in the
direction of winding of the coils, to join 2. Indeed,
contour 9 follows at a substantially constant
distanced the inner  contour of first coil 11, i.e.
the coil that starts from join 2 and makes a complete
revolution to return to the same level radially as
said join 2. Thus, when a violent shock causes a large
travel of the balance-spring, this  15 construction
limits the extent of the travel, since first coil 11
abuts against contour 9.  According to another
embodiment shown in Figure 2, it can be seen that the
contour of the collet is not continuous and has a
scalloped shape with a succession of  



hollows 10 and teeth 12 whose ends are at distance d
from first coil 11. In order to  achieve the object of
the invention, there need only be a discrete number of
points  20 located at distance d on the contour of the
collet. When the plate 1 forming the collet is solid,
with the exception of the driving in  aperture 3, it
is clear that the centre of gravity g of the
collet-balance-spring assembly  cannot coincide with
the centre of rotation of the balance staff 5, which
has an  unfavourable effect on the isochronism of the
sprung balance regulating system. 25 Figure 3 shows
how it is possible to remove the aforementioned
drawback. It  can be seen that the centre of gravity g
can be repositioned on balance staff 5 by  forming, in
the collet plate 1, recesses 13 whose surfaces
decrease in the opposite  direction to the direction
of winding of the coils. According to another
embodiment that  is not shown, these recesses 13 can
also be contiguous. The distribution and the 30
surfaces of these recesses can be obtained by
calculations within the grasp of those  skilled in the
art, once the shape of the collet and the place at
which one wishes to  have the centre of gravity of the
collet or the collet-balance-spring assembly have
been defined. Figure 4 shows a third embodiment, which
differs from the preceding  35 embodiment in that the
recesses 13 communicate via through passages 15 with
aperture 3, the recesses and passage still being
distributed so as to re-centre the  centre of gravity
of the collet-balance-spring assembly on balance staff
5. This -4- construction also has the advantage of
giving the driving in aperture some resilience,  which
is particularly useful when the material used to make
the collet-balance-spring  assembly is a brittle
material, such as glass, quartz or silicon. According
to another embodiment that is not shown, when the
collet has a  5 scalloped contour, it is possible to
reposition the centre of gravity g of the collet or
the  collet-balance-spring assembly on the balance
staff by gradually increasing the depth  of hollows 12
between teeth 10 as one moves away from the join 2
between the  balance-spring and the collet. Other
embodiments within the grasp of those skilled in the
art can be  



10 envisaged without departing from the scope of the
present invention. -5- CLAIMS 1. Anti-shock collet
formed of a plate (1) including an aperture (3) for
attachment to a balance staff (5) of a sprung balance
regulating system of a  mechanical timepiece movement,
said collet being made at the same time as the 5
balance spring (7) of a brittle and shock-sensitive
material, characterized in that said  collet (1) has
an asymmetrical contour (9) that follows, from the
point (2) at which the  collet joins the
balance-spring (7), at least from place to place at a
substantially  constant distance d the contour of the
first coil (11) of the inner terminal curve. 2. Collet
according to claim 1, characterized in that the
contour of the collet  10 is a continuous curve. 3.
Collet according to claim 1 , characterized in that
the contour of the collet  is a scalloped curve having
a succession of hollows (10) and teeth (12) the ends
of  which are at the distance d from the first coil
(11). 4. Collet according to claim 1, characterized in
that the material is selected  15 from among glass,
quartz and silicon. 5. Collet according to claim 1,
characterized in that the plate (1) forming the
collet includes recesses (13), the surfaces and
distribution of which are chosen to  reposition the
centre of gravity of the collet or the
collet-balance-spring assembly on  the balance staff
(5). 20 6. Collet according to claim 5, characterized
in that the recesses (13) are  extended by passages
(15) communicating with the driving in passage (3) for
attachment to the staff (5). 7. Collet according to
claim 3, characterized in that the depth of the
hollows  (10) between the teeth (12) increases
progressively as one moves away from the join  25 (2)
between the collet and the balance-spring (7). 


