DESCRIPTION

The present invention relates to a pushpiece for a
timepiece comprising a movable head slidingly mounted on
.a tube fixed to said . timepiece, said head partially
enveloping such tube and exhibiting a central cylindrical
core penetrating into the tube, at least one O ring seal
between the tube and the core and a helical return sprlng
pushing the movable head back towards the exterior.

Patent document CH-A-457 291 ‘has already described
a sealed pushpiece for a diver's watch comprising an axially
movable part, slidingly mounted on a tube fixed to the
body of the case, partially enveloping such tube and
exhibiting a central core penetrating into the tube, at
least one seéling element between the tube and the core
and a return spring pushing the movable part back towards
the exterior.

The same document indicates that in most sealed
pushéieces mounted on diver's watches, it is necessary
to use a return spring sufficiently powerful so that the
bushpiece is not . compressed by the heavy pressures
prevailing at great diving depths. Such solution evidently
has the disadvantage of requiring an excessively strong
manual pressure on the pushpiece when the latter is operated
out of the water or at small depth.

To overcome this difficulty, the pushpiece of _the
cited document proposes means permitting use of weaker
springs for 1like depths or permitting attainment of
greater depths with the present - springs. The means
indicated to arrive at such result consist in having the
annular space comprised between the core and the enveloping
part of the movable part communicate with the exterior
of the pushpiece by a space left between the enveloping
part and the tube and at the same time by at least one



opening formed in the upper part of the enveloping part.
Thus, during the dive, water penetrates easily into such
annular space and the pressure of the water at the exterior
of such space increases practically at the same time as
the pressure of the water at the exterior of the pushpiece,
and so relieves the return spring.

The means recommended hereinabove are however still
insufficient to reduce the return force of the spring to
a suitable value if the pushpiece must resist a very high
hydrostatic'_pressure, for example that prevailing at a.
depth of 500 meters, which is to say according to ISO
standard 6425, 50 bar (1 bar = 10° Pa = 10° N/m® = 0.1
'N/mmz)._ This results from the fact that the cross-section
of the central core of the movable part on which the hydro-
static pressure acts is relatively large, the section to
be taken into account being that which is surrounded by
the O ring seal. One can calculate the force F to which
the spring must resist at pressure P if r is the:  radius
of the core: | -

F(N) = 7 + 2 (mm®) » P (N/mn°) - s (1)
in which s is a safety factor greater than 1, for example
1.25.

In known pushpieces, such as that of the cited
document, the diameter of the core is on the order of 2
mm (from whence r = 1 mm). If such pushpiece must resist
a pressure of SOIbar, the force of its return spring must
be: _

F(N) = 7+ 12 « 5 « 1.25 = 19.6 N
which is the force which it will be necessary to exert
on the pushpiece when the timepiece is out of the water.
This force is considerable and difficult to accept. From
whence the idea of the present invention to diminish the
diameter of the core, thus to diminish the average diameter
of the seal which surrounds it. This entails as corollary

proposal a return spring the average diameter of which



is greater than the average diameter of the seal since
without such, the épring would not respect the design rule
which requires that the average diametef of the spring
be equal to or greater than 6 times the diameter of the

wire. As here it concerns a diver's watch, one assumes
as nécessary fact that the return spring be located in

a sealed zone of the pushpiece in order to avoid corrosion
of such spring.

As a conseduence thereof} ,the present invention is
characterized by the-féct that the central core is extended
by a cylindrical stem the diameter of which is greater
than the diameter of the core, the return spring being
arranged between said cylindrical stem and said tube so
that the spring'is situated in a sealed zone of the push-
piece and that the average diameter of the O ring seal
is smaller than the average diameter of the return spring.

The invention will now be understood upon reading
the following description and from the drawing which

illustrates it by way of example, in which two embodiments
of the invention are described.

- Figure 1 shows a first embodiment of the
invention, the pushpiece being shown in cross-section and
in plan view in accordance with ‘whether the left side
and the right side of the figure are respectively considered
‘and . '

| - figure 2 éhows a second embodiment of the
invention,.the pushpiece being shown according to the same
criteria as those of figure 1. ‘ '

The basic principle of the invention is apparent at
the same time in figures 1 and 2. In such figures push-
piece 1 includes a movable head 3 slidingly mounted on
a tube 4 fixed to the timepiece, here represented by its
caseband 2. In a known manner, tube 4 is screwed onto



~caseband 2. To this end, the lower end of the tube includes
threading 26 screwed into the interior thread 27 formed
in caseband 2. In order to assure sealing of tube 4
relative to the caseband 2, a seal 24 1is interposed between
a shoulder formed in the periphery of the tube and a housing
provided in the caseband.

The figures show that head 3 partially envelops tube
4 by engagement of the skirt 30 exhibited by the head on-
to the upper end of the tube. Head 3 exhibits a central
cylindrical core 5 of radius r and at least one O ring
-seal 6 between tube 4 and core 5. The pushpiece 1is
completed by a helical return spring 7 which pushes ‘the
movable head back towards the exterior. When one presses
on the head, spring 7 is compressed and:skirt 30 penetrates
partially into a housing 23 which has been formed in the
caseband 2. Skirt 30 may be trimmed with fluting 28 in
order to improve the appearance of the head.

According to a characteristic of the invention, figures
1 and 2 show that the central core 5 is extended by a cylin-
drical stem 8 the diameter of which is greater than the
diameter of the core, the return spring 7 being arranged
between stem 8 and tube 4. This design enables immediate
obtaining of the arrangement sought after and discussed
in the introduction hereinabove, namely a return spring
7 located in a sealed zone of the pushpiece and an average
diameter of the O ring 6 which is less than the average
diameter of the return spring 7.

It is understood that the arrangement which has just
been described enables diminishing the radius r of the
central cylindrical core 5 and thence the force of the
hydrostatic pressure acting on the pushpiece. If the
. formula (1)given hereinabove is taken up and if a core 5
the radius of which is 0.4 mm is used, the return force
F of the spring will be found equal to |



F(N) =T+ 0.42 *5 *1.25 = 3.1 N

the hydrostatic pressure P -and the safety factor s being
assumed to have the same values of 50 bar and 1.25.

Thus, for a total pressure of 50 bar, that is to say,
a diving depth of 500 meters, the return force of the spring
may be brought from 19.6 N to 3.1 N if the pushpiece of
the present invention is applied. A force of 3.1 Newtons,
which is that which the diver must exert at the surface,
is entirely admissible and currently valid. There is no
longer difficulty in manufacturing such a spring and to
house it in the space which is available between stem 8
and tube 4.

There remains to be examined in detail the designs
given by way of example on figures 1 and 2.

Figure 1 shows that tube 4 is formed as a single piece
15. The tube includes a first housing 9 in which is placed
at least one O ring seal 6 (here an additional seal 22
. is added thgreto for safety reasons). Seals 6 and 22 are
axially maintained in housing 9 by a first ring 10 assembled
onto the tube and a first collar 11 integral with the tube.
As far as the return spring 7 is concerned, this is axially
maintained in a second housing 12 which is arranged below
the first housing 9. Spring 7 is axially maintained in
its housing 12 by a _sécénd collar 13 integral with the
cylindrical stem 8 and a second ring 14 assembled below
the tube. When the pushpiece is relaxed, which is the
situation shown on figure 1, the second collar 13 bears
against the first collar 11. It is further to be noted
that the cylindrical stem is provided with a blind hole
19 into which is driven the end of core 5.

In order to assemble the pushpiece of figure 1, one
begins by introducing seals 6 and 22 into housing 9. Next
housing 9 is closed by means of ring 10 which is driven,
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crimped, glued or welded into a cup formed in tube 4. From
below tube 4 there is introduced stem 8 on which is slid
spring 7. Then the housing 12 is closed by means of ring
14 which one drives, crimps, welds or glues in a second
cup formed in tube 4. Finally, as last operation, head

3 is put in place by driving its central core into the
hole 19 of stem 8.

Figure 2 shows that tube 4 is formed in two parts
16, 17 driven into one another. The first part 16 forms
a stopper and includes a first housing 9 in which two seals
6 and 22 are placed. Such seals are axially maintained
by a ring 10 assembled on the stopper and by a first collar
11 integrally formed with the stopper. The second part
17 forms the tube as such. It includes a second housing
12 which is arranged below the first housing 9 and in which
- is piaced-spring 7. The spring is-axially maintained in
its housing by a second collar 13 integral with stem 8
and a third collér 18 integrally formed of material below
tube 17. As in figure 1, when the pushpiece is relaxed
as shown on figure 2, the second collar 13 bears against
the first collar 11. In the case of figure 2, core 5 is
provided with threads 20 which are screwed into internal
threading 21 formed in stem 8.

This design which differs slightly from that shown
on figure 1 leads to a different assembly procedure of
the pushpiece. One begins by introducing the O ring seals
6 and 22 into housing 9 of the stopper 16. Next the housing
9 is closed by means of ring 10 which is driven, crimped,
glued or welded in a cup formed in the stopper 16. Stem
8 surrounded by spring 7 is introduced into tube 17. Stopper
16 is driven 1into tube 17. Finally, head 3 is screwed
by its core 5 into stem 8.



With reference to figure 2, it will be noted that
stopper 16 is entirely within tube 17. As a variant, one-
could have a stopper which caps the tube, the skirt of
such stopper being then arranged between skirt 30 of head
3 and the periphery of tube 17.



A O M W

LATM.

1.Push-button (1) for a timepiece comprising a movable
head (3) slidingly mounted on a tube (4) fixed to said time-
piece, said head partially enveloping said tube and exhibiting
a central cylindrical core (5) penetrating into the tube, at
least one O-ring seal (6) between the tube and the core, and a
helical return spring (7) urging the movable head towards the
exterior, characterized by the fact that the central core is
extended by a cylindrical stem (8) the diameter of which is
greater than the diameter of the core, the return spring being
arranged between said cylindrical stem and said tube in a
manner such that the spring is located in a sealed zone of the
push-buﬁton and the mean diameter of the O-ring seal is less
than the mean diameter of the return spring.

2. Push-button according to claim 1, characterized by
the fact that the tube (4) is formed as a single piece (15)
and includes a first housing (9) in which the O-ring seal (6)
is placed, such latter being axially maintained therein by a
first ring (10) mounted on the tube and a first collar (11)
integrally formed with the tube, and a second housing (12)
located below the first housing and in which the spring (7) is
placed, such latter being axially maintained therein by a
second collar (13) integrally formed with the cylindrical stem
and by a éecond ring (14) mounted below the tube, said second
collar bearing against said first collar when the push-button
is relaxed. '

3. Push-button according to claim 1, characterized by
the fact that the tube (4) is formed in two parts (16, 17)
driven into one another, the first part (16) forming a stopper
and including a first housing (9) in which the O-ring seal (6)
is placed, such latter being axially maintained therein by a
ring (10) mounted on the stopper and by a first collar (11)
integrally formed with the stopper, the second part (17)
forming the tube as such and including a second housing (12)
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located below th& first housing and in which the spring (7) is
placed, such latter being axially maintained therein by.a
second collar (13) integrally formed with the cylindrical stem
and by a third collar (18) integrally formed below the tube,
said second collar bearing against said first collar when the
push-button is relaxed.

4. Push-button according to claim 1, characterized by
the fact that the cylindrical core (5) is driven into a blind
hole (19) formed in the cylindrical stem (8).

5. Push-button according to claimll, characterized by
the fact that the cylindrical core (5) is provided with a
thread (20) screwed into a threading (21) formed in the
cylindrical stem (8).

6. Push-button according to claim 1, characterized by
the fact that it includes two O-ring seals (6, 22).



