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Frame with rotating glass

The present invention relates to the field of watches, in particular diving watches.

Underwater diving watches, or the like, are commonly equipped on the periphery
with a watch crystal or glass, a bezel, assuming the form of a ring, mounted rotating on
the middle. In the case of a diving watch, the bezel must be rotating, unidirectional and
notched.

By rotating this bezel, which, in the case of diving use, must only rotate in the
counterclockwise direction, it is possible to place an origin index that it bears facing the
minute hand to constitute a time origin, then, later, to observe the time elapsed since
this origin by looking at the position of the minute hand relative to the time of origin index
indicated on the bezel. This makes it possible to calculate the submersion time, and
therefore the decompression levels.

To be able to rotate, the bezel is mounted with a certain amount of play on the
middle, such that the sea salt or any other particles considered to be pollutants can
accumulate between the bezel and the middle during submergence. This accumulation
generally causes corrosion of the metals and damage to the mounting, unidirectional
nature and anti-return means of the bezel on the middle, which are extremely sensitive
to sea salt and favorable to the accumulation of pollutants, which may result in blockage
of the bezel, making it impossible to measure the time.

This is also the major cause of diving watch repairs, essentially due to the
blockage of the non-return system by the accumulated salt crystals. The only solution is
then to disassemble the bezel, clean it by ultrasound and change the non-return system.

The present invention aims to resolve such drawbacks.

A watch is proposed that comprises a middle and a bezel mounted rotating on
this middle, in which at least one annular inner channel is arranged between the bezel
and the middle and which comprises, between the bezel and the middle, a means for
maintaining the bezel on the middle and a non-return means, these means being

arranged at least partly in said annular inner channel.
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The bezel has at least one through passage, left free, for permanent access to
said annular inner channel, placing this channel permanently in communication with the
outside.

Thus, this through passage constitutes a flow means to prevent the buildup of
polluting products in said channel by water circulation, and therefore the cleaning of this
channel.

Said through passage can extend radially.

Said through passage can be oblong in the peripheral direction of said bezel. This
shape makes it possible to avoid capillarity effects.

Said through passage can have a smooth wall.

Said through passage can have a constant section from one of its openings to the
other emerging on the one hand inside said annular inner channel and on the other
hand toward the outside.

The bezel and the middle can have adjacent surfaces situated on either side of
said annular inner channel and said through passage.

The non-return means can on the one hand comprise a non-return member
subject to a spring and on the other hand a non-return toothing.

The maintaining means can comprise a spring with faces engaged in annular
grooves of the bezel and the middle, these grooves emerging in said annular inner
channel.

Said through passage can have, in the axial direction, a thickness comprised
between one third and two thirds of the thickness of the bezel.

Said through passage can have, in the peripheral direction, a length comprised
between one and two times the thickness of the bezel.

The length of said through passage, in the circumferential direction, can be at
least equal to four times its width, in the direction of the axial thickness of the rotating
bezel.

Said through passage can extend over an angular sector comprised between
twenty and thirty degrees.

A watch will be described as one non-limiting example, illustrated by the drawing,

in which:
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- figure 1 shows a top view of this watch, arranged flat;
- figure 2 shows a vertical sectional view of this watch, along II-1l of figure 1;

- figure 3 shows a top view of this watch, partially in section along llI-11I of figure

- figure 4 shows a local vertical section along IV-IV of figure 3;

- figure 5 shows another local vertical sectional view along V-V of figure 3; and

- figure 6 shows another local vertical sectional view along VI-VI of figure 3.

As illustrated in figures 1 to 3, a watch 1, in particular a diving watch, comprises a
case 2 that comprises a middle 3 that assumes the general form of a ring, for example
circular, and that has an axis 4, the latter being considered in a vertical position for the
needs of the present description.

The middle 3 is suitable for supporting a radial dial 5 assuming the form of a disc,
positioned inwardly in an intermediate position between an annular inner shoulder of the
metal, a radial watch crystal or glass 6 fastened in an upper part of the middle and a
radial bottom 7 coupled to the lower part of the middle 3 by a thread.

In the space between the dial 5 and the bottom 7, a watch mechanism 8 is
mounted that is provided, via a central passage of the dial 5, with radial hands 9
positioned in the space between the dial 5 and the watch glass 6.

The middle 3 comprises opposite pairs of outer horns 10 and 11 for mounting
watch bracelets. The watch mechanism is provided with an outer rotating screwed
crown 12 for setting the time, the shaft of which radially traverses the middle 3 to be
coupled to the watch mechanism 8. According to the illustrated example, the screwed
crown 12 is placed between two pairs of horns.

On the upper part of the middle 3, a bezel 13 is mounted, turning or rotating, in
one direction only, relative to the middle 3 and assuming the form of a notched ring, the
specific mounting and specific structure of which will now be described as example
embodiments.

As illustrated in particular in figures 4 and 5, the upper part of the middle 3 has an
annular free space, in the form of an annular rebate, that is determined by an annular

flank 14 oriented upward and an annular flank 15 oriented radically outward, this annular
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flank 15 being determined by an annular portion 16 of the middle 3 protruding upward
relative to the annular flank 14.

The annular flank 14 of the middle 3 comprises a peripheral radial annular axial
abutting surface 17 and an annular groove 18 withdrawn downward relative to this
abutting surface 17 and situated between this banking surface and the annular portion
16.

In its upper part, the annular flank 15 comprises a cylindrical surface 19, and,
between this cylindrical surface 19 and the annular flank 14, a cylindrical groove 20
situated below this cylindrical surface 19 and rejoining the annular groove 18.

The rotating bezel 13 comprises an annular portion 13a that is engaged in the
aforementioned free space and that has a lower flank 21 that comprises a radial abutting
surface 22 adjacent to the abutting surface 17 of the middle 3 and an annular shoulder
23 protruding downward relative to this abutting surface 22 and engaged in the annular
groove 18 of the middle 3, without reaching the bottom thereof.

The annular portion 13a of the rotating bezel 13 has an inner flank 24 that
comprises a cylindrical surface 25 adjacent the cylindrical surface 19 and across from
the annular groove 20 of the portion 16 of the middle 3.

Thus, the middle 3 and the rotating bezel 13 develop, between them, an annular
inner channel 26 that comprises a radial part 26a extending between the bottom of the
annular groove 18 of the middle 3 and the lower face of the annular shoulder 23 of the
rotating bezel 13 and an axial part 26b extending between the bottom of the annular
groove 20 of the annular portion 13a of the rotating bezel 13 and the cylindrical surface
25 of the rotating bezel 13. The radial part 26a and the axial part 26b are L-shaped in
section.

Furthermore, the rotating bezel 13 has an annular portion 27 that extends above
the annular portion 16 of the middle 3, these annular portions 16 and 27 having adjacent
surfaces 28 and 29. Furthermore, the annular portion 27 of the rotating bezel 13 has a
cylindrical inner surface 30 adjacent to a peripheral cylindrical surface 31 of the watch
glass 6.

The play that may potentially exist between the adjacent surfaces 17 and 22,

between the adjacent surfaces 19 and 25, between the adjacent surfaces 28 and 29 and
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between the adjacent surfaces 30 and 31 constitutes an operating play of little
thickness, while the radial part 26a and the axial part 26b, forming the annular inner
channel 26, specially made and developed to that end to allow the free circulation of
water as well as cleaning, determine radial and axial inner spaces or channels whose
thicknesses are noticeably larger than the thicknesses of this operating play.

According to one example embodiment, as illustrated in particular in figures 3, 4
and 5, the rotating bezel 13 is maintained on the middle 3 via a maintaining spring 32
mounted as follows.

In the flank 24 of the rotating bezel 13, an annular groove 33 is arranged, open
toward the junction zone between the annular surface 19 and the annular groove 20 of
the annular portion 15 of the middle 3.

The maintaining spring 32 is made up of a wire with sides configured in the form
of an incomplete regular polygon. This maintaining spring with sides 32 is engaged in
the annular groove 33 of the rotating bezel 13 and cooperates with the annular portion
16 of the middle 3. The maintaining spring 32 extends over part of the perimeter of the
annular groove 33, for example over about three quarters.

The maintaining spring 32 is built such that the central portions of its sides 32a
are slightly engaged in the groove 14 of the portion 16 of the middle 3 and bear on the
junction corner between the annular surface 19 and the annular groove 20 of the
annular portion 15 of the middle 3, while its apices 32b, rejoining these sides 32a, are
adjacent to the bottom of the annular groove 33 of the rotating bezel 13 or in contact on
this bottom.

In this maintaining position of the maintaining spring 32, the rotating bezel 13 is
stressed downward such that the radial abutting surfaces 17 and 22 of the middle 3 and
the rotating bezel 13 are maintained axially abutting.

When the user rotates the rotating bezel 13 relative to the middle 3, the
maintaining spring 32 slides over the aforementioned junction corner and/or in the
annular groove 24 and the radial abutting surfaces 17 and 22 slide on one another. The
centering of the rotating bezel 13 can be ensured by sliding of the flank of the shoulder

23 against the flank of the groove 18 on one another and/or by sliding of the surfaces 19
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and 25 on one another and/or by bearing of the maintaining spring 32 on the bottom of
the groove 33 and on the aforementioned junction corner.

To mount the rotating bezel 13 on the middle 3, the rotating bezel 13 is engaged
around the annular portion 16 of the middle 3. The maintaining spring 32 deforms in the
direction of its penetration in the annular groove 33 of the rotating bezel 13, slides over
the surface 19 of the annular portion 16, then deforms in the other direction to reach and
assume its maintaining position described above.

According to one example embodiment, as in particular illustrated in figures 4 and
6, the rotating bezel 13 can only rotate in one direction relative to the middle 3 owing to
the presence of a non-return means 34 formed as follows.

The shoulder 23 of the rotating bezel 13 has a non-return toothing 35 oriented
toward the bottom of the annular groove 18 of the middle 3.

The body 36 of the non-return means 34 is mounted in an axial hole 37 of the
middle 3 and comprises a non-return member 38 subject to a spring, inserted in the
body 36 and not shown, stressing it toward the toothing 35. The non-return toothing 35
and non-return member 38 are arranged so that the non-return member 38 can pass, in
a rotation direction of the rotating bezel 13 relative to the middle 3, above the non-return
toothing 35 and, in the other rotation direction, engage with the tooth, of the non-return
toothing 35, corresponding to the reached position. Sixty teeth are provided for sixty
notches to index each of the sixty seconds making up a minute.

As illustrated in particular in figures 2, 5 and 6, the rotating bezel 13 has a
through access passage 39, left free, allowing, only and exclusively, the annular inner
channel 26 to be placed in permanent communication with the outside.

According to one example embodiment, as shown, the through passage 39 is
arranged radially through the rotating bezel 13 and emerges in the part 26b of the
annular inner channel 26 and in the zone of the annular inner groove 38 of the rotating
bezel 13.

According to one example embodiment, the wall of the through passage 39 is

smooth.
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According to one example embodiment, the through passage 39 has a constant
section from one of its openings to the other emerging on the one hand inside the
annular inner channel 26 and on the other hand toward the outside.

For example, the through passage 39 may have, in the axial direction, a
thickness comprised between one third and two thirds of the thickness of the rotating
bezel 13 and, in the peripheral direction, a length comprised between one and two times
the thickness of the rotating bezel 13. For example, said through passage extends over
an angular sector, relative to the center of the watch, comprised between twenty and
thirty degrees.

According to one advantageous embodiment, the through passage 39 has an
oblong or elongated shape along the peripheral direction of the rotating bezel 13. In a
manner that is easy to execute, this oblong shape can result from a piercing operation
by moving the shaft of the drill for example parallel to itself in the peripheral direction of
the bezel. Nevertheless, this oblong shape can be different. For example, it may be
rectangular or result from two piercings spaced apart in the circumferential direction and
a milling connecting these two piercings and having a width smaller than the diameters
of these piercings. Preferably, the length of this oblong shape, in the circumferential
direction, is at least equal to four times its width, in the direction of the axial thickness of
the rotating bezel 13.

When the watch 1 is used, polluting products can build up in all locations where
the rotating bezel 13 is opposite or in contact with the middle 3 and the watch glass 6,
as previously described.

More particularly, polluting products can build up in the locations in which the
rotating bezel 13 is opposite and/or in contact with the middle 3 and the watch glass 6
and in which the mounting means and the non-rotation means are found.

Such pollution may result in an attack on the component metals and blocking of
the rotating bezel 13 relative to the middle 3. This is the case in particular when the
watch 1 is used in a marine environment in which the main pollutant is salt.

Owing to the existence of the through passage 39, which is left free at all times, a

mixing effect occurs of the water in the annular inner channel 26 through the through
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passage 39, which, during everyday use, limits the risk of accumulation and stagnation
of pollutants in the annular inner channel 26 opened by the through passage 39.

Furthermore, the user can perform rinsing. For example, the user submerges the
watch 1 in fresh and clean water or places it under a stream of water leaving a faucet
and rotates the rotating bezel 13 relative to the middle 3 so that the opening created by
the through passage 39 circumferentially sweeps the annular inner channel 26.

In so doing, the fresh and clean water penetrates and circulates in the annular
inner channel 26 and leaves it while generating a significant stream of water. The
stream carries the pollutants with it and cleans the annular inner channel 26, the rotating
means, the non-return means and any slots that may exist between said opposite
surfaces of the rotating bezel 13 relative to the middle 3 and the watch glass 6.

The sections and shapes of the annular inner channel 26 and the through
passage 39 are large enough for the capillarity effects of the water not to oppose the
desired flow of water and rinsing through the through passage 39 and in the inner
annular channel 26.

The present invention is not limited to the example described above. In particular,
the rotating bezel could have several through cleaning passages. The through cleaning
passage could be arranged along a direction other than the radial direction. The
mounting of the rotating bezel on the middle and the unidirectional non-return means in
one direction could have different structures, implementing other mechanical means.
Many alternative embodiments are possible without going beyond the scope of the

invention.
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CLAIMS

1. A watch comprising a middle (3) and a bezel (13) mounted rotating on this
middle, in which at least one annular inner channel (26) is arranged between the bezel
and the middle and comprising a means (32) for maintaining the bezel on the middle
and, between the bezel and the middle, a non-return means (35, 38), these means
being arranged at least partly in said annular inner channel (26), in which watch the
bezel has at least one through passage (39), left free, for permanent access to said
annular inner channel (26), placing this channel permanently in communication with the
outside.

2. The watch according to claim 1, wherein said through passage (39) extends
radially.

3. The watch according to one of claims 1 and 2, wherein said through passage
(39) is oblong in the peripheral direction of the bezel.

4. The watch according to any one of the preceding claims, wherein said through
passage (39) has a smooth wall.

5. The watch according to any one of the preceding claims, wherein said through
passage (39) has a constant section from one of its openings to the other emerging on
the one hand inside said annular inner channel (26) and on the other hand toward the
outside.

6. The watch according to any one of the preceding claims, wherein the bezel
and the middle have adjacent surfaces (17, 22; 19, 25; 28, 29) situated on either side of
said annular inner channel (26) and said through passage (39).

7. The watch according to any one of the preceding claims, wherein the non-
return means on the one hand comprise a non-return member subject to a spring and on
the other hand a non-return toothing.

8. The watch according to any one of the preceding claims, wherein the
maintaining means comprises a spring with faces engaged in annular grooves (33, 20)
of the bezel and the middle, these grooves emerging in said annular inner channel (26).
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9. The watch according to any one of the preceding claims, wherein the through
passage (39) has, in the axial direction, a thickness comprised between one third and
two thirds of the thickness of the bezel.

10. The watch according to any one of the preceding claims, wherein the through
passage (39) has, in the peripheral direction, a length comprised between one and two
times the thickness of the bezel.

11. The watch according to any one of the preceding claims, wherein the length
of said through passage (39), in the circumferential direction, can be at least equal to
four times its width, in the direction of the axial thickness of the rotating bezel.

12. The watch according to any one of the preceding claims, wherein said
through passage (39) extends over an angular sector comprised between twenty and

thirty degrees.



