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t he support structure. This support structure can thus be nore easily
handled with the electric contact strips. Mreover, the relative
positioning precision of the various electric contact strips is ensured
because of the fact that the contact striPs are still connected to each
other during the fixing step. 35 According to one enbodi nent, the
aforenentioned method is inplemented particularly for making a

mul ti-function stemcrown for a timepiece. According to this exanple,
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electric contact strips. Moreover, the relative positioning precision of the various
electric contact strips is ensured because of the fact that the contact strips are still
connected to each other during the fixing step.

35 According to one embodiment, the aforementioned method is implemented
particularly for making a multi-function stem-crown for a timepiece. According to this
example, the stamping and pre-shaping step includes the preparation of a first set of



10 however be inplenmented within the scope of the manufacture and nounting
of electric contacts for other types of control nenbers, such as
push-buttons or simlar control nmenbers using one or nore electric contacts
for converting the novenent or position eB-the control nmenber. By way of
exanpl e, the control nenber could be of a simlar type to a joystick with
two axes. It should thus be specified that the invention is not 15 limted
solely to making mufti-function stemcrowns_ as descri bed hereinafter.
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t he base (designated by the reference nunber of the strip concerned
followed by the letter "a") sandw ched between support plate 4 and cap 7.
Each of electric contact strips 21 to 24 further includes a first flexible
ext ensi on (designated by the reference nugeral of the strip concerned
followed by the letter "b") 15 connected to the base of the strip and which
is capable of noving freely inside cap 7 via the action of stem1l. This
first flexible extension of each electric contact strip forns the actual
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5 substantially parallel to the axis of stem 1l and again axially shifted
Wth respect to said stem1l so as to be able to convert the axial positions
of stem1l into electric signals. A part of each flexible extension 23b, 24b
is arranged for cooperating with the end-82 of sheath 30 placed on the
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are arranged in support plate 4 (through base plate 5 and insulating layer 6) where

30 ends 21c, 21d and 22¢, 22d of strips 21, 22 are arranged.
Via the action of stem 1, in this case during a rotation of stem 1 about its axis,

cam part 31 of sheath 30 successively actuates the two flexible extensions 21b, 22b

of contact strips 21, 22, causing a slight downward movement of points 210, 220

where flexible extensions 21b, 22b are bent. These points 210, 220 are then brought
35 into contact with base plate 5 through aperture 61 arranged in insulating layer 6.

Preferably, two bosses 51, 52 are arranged facing points 210, 220 where extensions

21b, 22b are bent (these bosses 51, 52 are indicated in dotted lines in Figure 1b).
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10! HlS#105/ & s%stantlally parallel to the axis of stem 1 and again axially shifted with respect to said

stem 1 so as to be able to convert the axial positions of stem 1 into electric signals. A
part of each flexible extension 23b, 24h is arranged for cooperating with the end 32 of
sheath 30 placed on the stem, whereas another neighbouring part of each flexible
extensions 23b, 24b is arranged for cooperating with a contact stud 53, respectively

10 54 integral with base plate 5. At this location, support plate 4 is again provided with a
through orifice 43 into which extensions 23c, 23d, 24c, 24d of strips 23, 24 open out.
Contact studs 53, 54 are made here in the form of extensions of base plate 5 bent
through orifice 43 in the direction of stem 1. These contact studs 53, 54 are also
visible in Figures 3d to 3f.

15 It should be noted that flexible extensions 23b, 24b are configured and pre-
stressed to come into contact laterally with contact studs 53, 54 as illustrated in Figure
1b. This contact is maintained provided that stem 1 is not brought into a position in
which its end exerts an action to move the corresponding strip away. In the position
illustrated (extreme pulled out position), the two strips 23, 24 are in contact with

20 contact studs 53, 54. In the intermediate stable axial position (intermediate pulled out
position), strip 23 is moved away from contact stud 53. In the last stable axial position
(neutral position), the two strips 23, 24 are moved away from contact studs 53, 54.
Finally in the unstable pushed in position (position accessible from the aforementioned
neutral position), strip 23 temporarily comes into contact again with contact stud 53 to

25 be moved away from it again after returning to the neutral position, this return being
assured by the return force of spring 9.

We will not dwell any further on the description of the operation of the electric
contacts, this operation not being directly connected to the claimed subject of the
invention.

30 With reference to Figures 2 and 3a to 3f, we will now describe an
implementation of the present invention for manufacturing and mounting electric
contacts for the aforementioned multi-function stem-crown.

Generally, the proposed method proceeds as follows. This method starts first
of all with the stamping and pre-shaping of a plate of electrically conductive material to

35 form an intermediate base plate including a support structure and a plurality of electric
contact strips still mechanically connected to support structure via a plurality of points
of attachment (cf. Figure 2), each electric contact strip comprising a base and a
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10 electrically insulated from each other.

The first stamping and pre-shaping step is preferably carried out so as to
produce a tape including a plurality of identical sets of electric contact strips. This is
the case in the implementation example which will now be described. Figure 2 shows
a tape 200 made of electrically conductive material (for example a metal of the steel or

15 copper type), including several identical sets of strips 21 to 24 for making the electric
contacts of the aforementioned stem-crown (several similar sets are thus made in
tape 200, only two being illustrated in Figure 2). This tape 200 is obtained in
accordance with conventional stamping methods. Several orifices 250 are arranged in
tape 200 to allow it to be handled and/or positioned. In the configuration illustrated in
20 Figure 2, it will thus be noted that each of electric contact strips 21 to 24 is
mechanically connected to a support structure 25 to form tape 200, the
aforementioned extensions 21d to 24d forming points of attachment between strips 21
to 24 and support structure 25.
Figure 3a shows a perspective view of the aforementioned cap 7, this Figure
25 3a showing the back face 7b of cap 7. In this view, orifice 7c can also be seen through
which stem 1 is housed once mounted, as well as several mounting tenons 75, 76, 77.
The four tenons 75 are for aliowing cap 7 to be fixed onto support plate 4 through
mounting orifices 45, as will be seen hereinafter, whereas tenons 78, 77 are for
assuring suitable positioning of cap 7 on support plate 4. In this example, cap 7 also
30 advantageously includes a set of stamps 71 to 74 corresponding to the general shape
of bases 21a to 24a of the four electric contact strips 21 to 24. These stamps facilitate
proper holding of the various strips when mounted. It will be noted that apertures
(unreferenced) are also arranged for allowing the passage of flexible extensions 21b
to 24b of electric contact strips 21 to 24 inside cap 7. It should be noted that the

35 stamps could be made in either of the support pieces.
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Figure 3bh shows a following step of the method in which tape 25 including

strips 21 to 24 is positioned on cap 7. Bases 21b to 24b can thus be seen embedded
in the corresponding stamps 71 to 74.
After strips 21 to 24 have been positioned on cap 7, insulating layer 6 and

5 base plate 5 are then positioned on the tape to form support piate 4 (Figures 3¢ and
3d). After mounting in base plate 5, it will thus be noted that tenons 75, 76, 77 of cap 7
are housed in the corresponding mounting orifices 45, 46, 47 and that apertures 41,
42, 43 arranged in support plate 4 allow access to points of attachment 21d to 24d of
electric contact strips 21 to 24.

10 As illustrated in Figure 3e, the ends 75 of the tenons are then plastically
deformed in order to secure cap 7 to support plate 4 and to hold the various contact
strips 21 to 24. It will be understood that cap 7 could be secured to support plate 4 by
other means (for example welding, bonding, snap fitting, screwing, etc.).

As illustrated in Figure 3f, electric contact strips 21 to 24 can then be detached

15 from support structure 25 to be made independent and electrically insulated from each
other. In the example, this is advantageously achieved by using a tool (not shown) to
break the various points of attachment 21d to 24d of the strips through orifices 41, 42,
43 provided for facilitating this operation. In order to ensure easy breakage of the
points of attachment, the section of the contact strips can be reduced locally to

20 facilitate the cutting of the strip along a determined line.

The various electric contacts of the control member are thus made. All that
remains is the mounting of the actual control member itself (in this case stem 1
provided with its crown 10 and axial positioning spring 9 for stem 1) and formation of
the electric contacts between the output terminals of the electric contacts and the

25 appropriate electronic module. In the present case, it will be noted that stem 1 and
crown 10 are typically only mounted at a later stage of manufacture, in this case after
the mounting the movement of the timepiece and insertion into its case.

It will be understood generally that various modifications and/or improvements
that are evident to those skilled in the art can be made to the embodiments described
in the present description without departing from the scope of the invention defined by
the annexed claims. As already mentioned in the preamble, the invention is not limited
to making electric contacts for multi-function stem-crowns but can be applied by
analogy to the manufacture of any electric contact for a control member of small
dimensions, for example for push-buttons or control members of a similar type to a
joystick. It will also be understood that the method could be used for manufacturing
and assembling simultaneously the electric contact or contacts of several control
members.
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CLAIMS

1.  Method for manufacturing and mounting electric contacts for control
members of small dimensions, particularly for control members used in the horological
field, characterised in that it includes the following steps:

a) stamping and pre-shaping a plate of electrically conductive material
5 for forming an intermediate base plate (200) including a support structure (25) and a
plurality of electric contact strips (21 to 24) still mechanically connected to said
support structure (25) by a plurality of points of attachment (21d to 24d), each electric
contact strip including a base (21a to 24a) and a flexible extension (21b to 24b)
connected to said base to form a mobile part of an electric contact that can be
10 actuated by a control member (1; 10},
b) positioning the intermediate base plate (200) on a first support piece
(7) electrically insulated from said electric contact strips (21 to 24),
¢) fixing onto said first support piece (7) a second support piece (4)
electrically insulated from said electric contact strips (21 to 24) such that each of said
15 electric contact strips (21 to 24) is held between said first (7) and second (4) support
pieces via its base (21a to 24a), said second support piece (4) including a base (5)
made of an electrically conductive material covered with an insulating material (),
said base (5) being intended to be brought to a determined electric potential to act as
a contact zone common to all of said electric contact strips (21 to 24) and with which
20 each of the flexible extensions (21b to 24b) of said electric contact strips can be
brought into contact to establish an electric connection; and
d) breaking said plurality of points of attachment (21d to 24d)
connecting the plurality of electric contact strips (21 to 24) to said support structure
(25) such that all of the electric contact strips (21 to 24) are made independent and
25 electrically insulated from each other.

2. Method according to claim 1, characterised in that said first or second
support piece (7, 4) includes orifices (41, 42, 43) arranged for facilitating breakage of
said plurality of points of attachment (21d to 24d).

3. Method according to claim 1 or 2, characterised in that said step of fixing

30 the second support piece (4) onto the first support piece (7) includes, in particular,
welding, bonding, snap-fitting, screwing or riveting said first and second support
pieces.

4, Method according to any of the preceding claims, characterised in that
step a) further includes an operation of forming an additional extension (21¢ to 24c¢)

35 forming an output terminal for each of said electric contact strips (21 to 24).
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the section of said electric contact strips (21 to 24) is reduced locally in proximity to
the points of attachment (21d to 24d) to facilitate the cutting of the electric contact
strips (21 to 24) during the breaking step.
7.  Method according to any of the preceding claims, characterised in that
10 said stamping and pre-shaping step includes the preparation of a tape (200) including
a plurality of identical sets of electric contact strips (21 to 24).
8. Method according to any of the preceding ciaims, for making a multi-
function stem-crown (1, 10) for a timepiece, characterised in that said stamping and
pre-shaping step includes the preparation of a first set of electric contact strips (21,
16 22} for detecting rotations of said stem-crown and a second set of electric contact
strips (23, 24) for detecting axial positions of said stem-crown.
9. . Method according to claim 8, characterised in that said stem-crown (1,
10) includes an electrically insulated end (30) for actuating said electric contact strips
(21 to 24), said end (30) including a first part (31} of non-constant radius forming a
20 cam for actuating said first set of electric contact strips (21, 22) and a second part (32)
including several cylindrical portions (32a, 32b) of different diameters for actuating
said second set of electric contact strips (23, 24).
10. Method according to claim 9, characterised in that said first set of electric
contact strips includes first (21) and second (22) electric contact strips placed on
25 either side of the stem-crown (1, 10), the flexible extensions (21b, 22b) of said first
and second electric contact strips (21, 22) being oriented substantially perpendicularly
to the axis of the stem-crown and axially shifted with respect to the stem-crown so as
to be abie to convert the rotations of said stem-crown into electric signals,
and in that said second set of electric contact strips includes third (23) and
30 fourth (24) electric contact strips placed on either side of the stem-crown (1, 10), the
flexible extensions (23b, 24b) of said third and fourth electric contact strips (23, 24)
being oriented substantially parallel to the axis of the stem-crown and axially shifted
with respect to the stem-crown so as to be able to convert the axial positions of said
stem-crown into electric signals.



