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function, including a support, a push-button nounted so as to nove on Fhe
support so as to have a translation travel along one axis, and a spring
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t hrough a maxi mum during the travel of the push 5 button. The invention

al so concerns a watch including a case and a control device of this type.
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In such known watches, the parts assuring the snap function usually form part
of the chronograph mechanism and are secured onto a bridge or the plate of the
movement. The force to be overcome is generated by a jumper-spring type device,

20 with a spring working by bending, which cooperates with a cam, as provided for
example by Swiss Patent No. 642 220. Devices of this type require significant valume,
which is a considerable handicap in a watch.

Making snap function push-buttons wherein this function is assured by a spring
element mounted on the case or push-butten has aiso been proposed. A solution of

25 this kind is shown in Swiss Patent No. 629 647. In this document, the spring element is
made by means of an annular part, which can be deformed radially, which slides over
a cam surface and passes over a raised portion of said surface. Such a solution does
not require much space, but it is difficult to contral the trigger point and the farce to be
applied to assure the function,

30 Control devices using snap springs to generate a snap action are atso known in
the specific field of electric switches. A compact type of snap spring, illustrated for
example in US Patent No. 4 234 769, is formed by a fiexible straight strip which is held
bent longitudinally by compressicn between two fixed stops. However, this spring has
two stable pasitions and in a push button control, this requires an additional return

35 spring. Another drawback is that the permanent compression requires quite a robust



30 Control devices using snap springs to generate a snap action are al so
known in the specific field of electric switches. A conpact type;®bc&Bar2003
spring, illustrated for exanple in US Patent No. 4 234 769, is forned by a
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20 or V-shaped cross section in the rest position.

One advantage of this arrangement is that the spring element does not need to
be rigidiy secured to the support, which thus does not have to be particularly robust.
The support zones of the spring element need only be held at the correct place, for
example by the push-button or as a result of a housing in which the element is freely

25 encased.

In fact, the spring element does not need to be secured either to the support or
to the push-button. Ancther advantage is that an element of this type can be very
small, in particular not larger than the head of the push-button and that the device
assembiy can be manufactured and mounted at a very low price.

30 Preferably, in order to assure good working conditions for the push-button and
the spring element, the latter includes, in its central portion, an orifice through which a
push-button stem passes.

In a preferred embodiment, said pair of support zones is located on a concave
face, and the median zone on a convex face of the spring element. Advantageousiy,

35 the support abuts against the concave face and the push-button against the convex
face.



25 encased. In fact, the spring el ement does not need to be secured ei t her
to the support or to the push-button. Another advantage is that c%@??kﬁ
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t he push-button and that the device assenbly can be manufactured and
mounted at a very low price. 30 Preferably, in order to assure good working
conditions for the push-button and the spring elenent, the latter
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element is arranged in a recess of an outer face of the case and cooperates with the
push-button head.
The thickness of watches has an important role from the aesthetic point of
20 view. In order to reduce this thickness as much as possible while having push-buttons
which are easy to handle, both the push-button head and the spring element of the
control device can be of elongated, preferably oval shape.
Other advantages and features of the invention will appear from the following
description of a preferred embodiment, with reference to the annexed drawings, in
25 which:
- Figure 1 is a partially cut away plan view of a portion of a watch case fitted
with at least a push-button control device according to the invention;
- Figure 2 is an exploded perspective view of the object of Figure 1; and
- Figure 3 is a similar view to Figure 2 but from another angle.
30 The device shown in the drawing includes a support formed of a watch case
10, a push-button 12 mounted so as to move in translation along an axis A-A in case
10, and a spring element 14 inserted between case 10 and push-button 12.
Case 10 can be made of any solid material, for example metal or plastic. It
includes a micdle part 16 and a back cover 17, which define a housing 18 in which is
35 arranged a watch movement 20. In the watch described here, back cover 17 forms the
Dottom plate of movement 20. Middle part 16 is pierced with a cylindrical hole 22
whose axis, which merges with axis A-A, is oriented radially, connecting housing 18 to



push-button head. The thickness of watches has an inportant role fromthe
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12 is in place, %roove 26a i
push-bufton 12 is pressed suffmently, as will be explained later.

An O-ring sealing gasket 34 arranged in groove 26b is in contact with the wall
20 of hole 22 over its entire periphery, to assure the sealing of the passage of push-
button 12 in hole 22 of middle part 16.
Head 28 of push-button 12 has an elongated shape which corresponds to that
of recess 24, so that it can slide therein but without being able to rotate. It has here a
cap shape having a raised outer porticn 28a, secured to stem 26, and an oval
25 cylindrical portion 28b extending from the outer portion in the direction of middle part
16, inside recess 24. Head 28 has a concave inner surface 28d in the shape of a
section of cone. Cylindrical portion 28b is provided, on its inner face, with two
protrusions faormed by fingers 28c extending respectively from the head to the inside of
gach indention 24b the function of which will be explained herginafter.
30 Spring 14 is formed of a thin stainless steel sheet, of generally oval shape
provided at its center with a round orifice 14a the diameter of which is slightly greater
than that of stem 26, so that the |atter can slide freely therein. The oval shape has a
major axis B-B and a minor axis C-C, these axes being perpendicular to each other
and perpendicular to axis A-A of hoie 22.
35 The sheet forming spring 14 is indented at both ends of the large side of the
oval, to form cut out portions 14b intended to accommodate fingers 28c. It is bent ar
folded so as to have a shape inscribed on a geometrical surface generating line by a
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portion 14b he convex face of the central port:on of spring 14 abuts against case 10

on two median zones 38 located on either side of orifice 14a.

20 When the user of a watch fitted with a device as described above activates
push-button 12, it exerts manual pressure on head 28 which tends to make stem 25
penetrate case 10. Head 28 abuts, in proximity to its fingers 28c, against concave face
14¢ of spring 14, more precisely on the two pairs of support zones 36 located at the
ends of spring 14, whose median zones 38 abut against raised central portion 24¢ of

25 housing 24. The pressure thus generates a force which tends to deform spring 14.

Consequently, spring 14 acts like a beam which is pressed in its median
portion and subjected to a force at both of its ends. Via the effect of the manual
pressure on the push-button, the beam tends to bend on the one hand in the direction
of its length, but also to flatten out in its transverse direction C-C because of the

30 traction stress which acts along its two edges parallel to B-B. In other words, the bent
or V-shape of the spring tends to open out. Since the arrangement of the spring and its
suppert zones is symmetrical with respect to its median longitudinal plane, the stress
and deformation are also symmetrical and do not require any securing means to
stabilize the spring.

35 The reaction force of the beam is a function of its deflection and the static
moment of inertia of its cross section. This moment of inertia is higher the more the V
is closed. In ather words, by subjecting the beam to sufficient force, the V spreads aut
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t he arrangene of the ring and its support zones is symetrica th
respect toe?TBQE%%ﬁrﬁﬂ”\agéﬁb?Pgdi nal plane, the stress and deformation are
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the support to be very robust, since the greatest force which can be applied to it is the
pressure on the push-button. If this pressure exceeds the maximum reactive force of
the spring, it will be absorbed by fingers 28¢ abutting against the watch case.
Itis clear that the embodiment described is only one variant amongst many.
25 The spring element could be turned over if the corresponding support surfaces of the
case and the push-button are reversed. Numerous other solutions can be envisaged.
The spring element could for example have a round or rectangular shape, or even
have a warped surface. In every case, the static moment of inertia has to decrease
when the element is subjected to a bending force. This condition is met when the
30 cross section of the element along a plane defined by the axes A-A and C-C, which is
perpendicular to axis B-B along which the bending occurs, is bent in a rest position,
i.e. when the element is not subjected to resilient deformation.
The spring element could also be arranged inside the case, or even in a
housing made in the case and intended for this purpose. On the other hand, the spring
35 eiement could be extended by one or more strips themselves forming the electric
contact instead of strip spring 30.



monment of inertia of its cross section. This nonent of inertia is higher
the nore the V is closed. In other words, by subjecting the bean1b§v ber 2003
sufficient force, the V spreads out 10 Cctober 2003 6 during the % 1qoep?
t he’ push-button, which reduces the statlf monment of inertia. A nonent
arrives beyond mhlch the force necessary to nake the beam bend decreases
when the deflection increases. Once this point is passed, maintaining
pressure causes the push-button to be pushed in hard, which generates the
snap function r I by th pin
32, thus assurlgtgﬁeltd%g%edgpgeés ?e%@gﬁacﬂlégg@ Equ!rj'g%%\'/‘ggsﬁ ?’éﬁaaﬁ’

bet ween t heValgRess (i SEPTPEJRIERN IS AT camgHteshd of spring 14 al so contri but es
to flattening out its cross section, but this conplenentary effect is not

i ndi spensabl e. 10 Wen the push-button is released it returns to its place
by itself, via the joint action of spring 14 and strip spring 30. As
spring 14 provides a return force over the entire travel of the
push-button, the force of strip spring 30 is not indispensable. The latter
could also be returned by spring 14, via stem 26. Tests performed have
shown that wwth a spring 14 made from0.06 mmthick 15 sheet steel, with a
width of 3.50 mm an active length of 5.00 mm (defined by the distance
between the two cut out portions 14b), a central hole 14a with a dianmeter
of 1.40 mm and an V opening equal to 140, the force to be applied to the
push-button is equal to approximately 7 N. It will easily be understood
that spring 14 described herei nabove may not only 20 be manufactured at
little cost, but it is also very easy to assenble and does not require the
support to be very robust, since the greatest force which can be applied to
it.is the pressure on the push-button. If this pressure exceeds the

maxi mum reactive force of the spring, it will be absorbed by fingers 28c
abutting against the watch case. It is clear that the enbodi nent descri bed
is only one variant anongst many. 25 The spring elenent could be turned
over if the correspondi ng support surfaces of the case and the push-button
are reversed. Nunerous other solutions can be envisaged. The spring

el enent could for exanple have a round or rectangular shape, or even have
a warped surface. In every case, the static nonent of inertia has to
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when the elenment is subjected to a bending force. This condition is net
when the 30 cross section of the elenent along a plane defined by hRretS6€5003
A-A and C-C, which is perpendicular to axis B-B al ong which the bendi ng
occurs, is bent in a rest position, i.g. when the elenent is not subjected
to resilient deformation. The spring elenent could al so be arranged inside
the case, or even in a housing nade in the case and intended for this
purpose. On the other hand, the spring 35 elenent could be extended by one
or nore stlifpMPhensel ves formng the electric contact instead of strip
spring 30_ 10 Cctober 2003 7 The device could al so be used for push-buttons
used in different apparatus to watches, for exanple tel ephones or
conputers. 10 QOdt obentR00Yide \BthCL AN fllncmmtncmdtr@ea/smmm 10), a pamiap
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push-button, 5 characterized in spri udes a
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zone (38) a conve he spring e accordi ng
to claimr ESt Rs:miiloac@r@t inZbat sard paiaef wupeo” penesy36) l@rhmaltec:( driy corddavie $aceot

secured 4@adandihebAEdiah 10e Bf) bA alddRvBLRR: *Pﬂicf)%r'm(e ing StenfdpY! € according
to clalml characterlze Spring 1%
2. Device accordmg to claim 1, characterized in that the spring element (14)

15 is not secured to the support (10) or to the push-button (12).

3. Device according to claim 1, characterized in that the spring element (14)
includes in its central portion an orifice (14a) through which a stem (26) of the push-
button passes.

4. Device according to claim 1, characterized in that the concave face (14c)

20 of the spring element (14) abuts against the support (10), and in that the convex face
(14d) of said spring element (14) abuts against the push-button (12).

5. Device according to claim 4, characterized in that the spring element (14)
includes cut out portions (14b) in proximity to its opposite ends and in that the push-
button includes protrusions (28¢) engaged in said cut out portions to assure relative

25 positioning of the spring element and the push-button,

6. Device according to claim 1, characterized in that the spring element (14)
is symmetrical with respect to its longitudinal plane passing through the axis of the
push-button.

7. Device according to claim 1, characterized in that the spring element

30 includes two plane walls connected to each cther by a rounded portion.

8. Watch including a case (10) and a control device according to any of the
preceding claims, characterized in that:

- the case (10) forms the support of the control device;



includes inits central portion an orifice (1 4a) through which a stem (26)
of the push- button passes. 4. Device according to claim1, chara ]

in that the concave face (14c) 20 of the spring elenment (14) abu?2%§%§§%3903
the support (10), and in that the convex,face (14d) of said spring elenent
(14) abuts against the push-button (12) %f Devi ce according to claim4,
characterized in that the spring elenent (14) includes cut out portions
(14b) in proximty to its opposite ends and in that the push- button
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Devi ce acccﬁf%f'z%é)te@gég P 3s t%ﬁ'&?é{t?gpiez@a) 9fthe page artkopsmirignaut insidesas) (14)
i s symmet r ite@latter: tahdr espect to its | ongitudi nal plane passing through the
axis of the pushﬁbutton.i 7. Dﬁghce according to claim1l1, characterized in
that the spring ¢TeRYING clepent{lf)jaagapggs ipiadRee shRrsoflmietface oitheach

ot her by acese(id@dngapoperatesSvith\dalt (DBCIWEH pgstrb@esse1£10) and a control
devi ce according to t recedi ng claing, characterized in that. -
the case (10) (& s e gé%’pﬁ%ﬁ? t"g?’abﬂhg CHRGSEeH IR PEbthe heed ceBlgsére 2003 01
9 - the pusHsibbuitahaqdie spricg edemna(lHehoth(H28e anrdlangrd haps) i aktigiafase,
and a stegh¢f)snapgaged so as to slide in a hole (22) of the case and
openi ng out inside ?28) the latter; and - the spring elenent (14) is
arranged in a recess (24) of an outer face of the 5 case (10) and
cooperates wth a head (28) of the push-button (12). 9. Watch according to
claim8, characterized in that the head (28) of the push-button and the
spring el enent (14) both have an el ongated shape, in particular an oval
shape.




