DESCRIPTION

The present invétition relates to an élactromechanical
timepiece and, more specifically, to a tihepiece having an
energy source such as a battery conventionally termed a button
battery.

Conventional electromechanical timepieces of this type
(PAJ vol. 1, No. 142, 18.11.1987, p. 7117 (E 77), & JP-A-

52 80170) have a horometric movement basically driven by an
electronic control circuit having a resonator such as a quartz
resonator. The battery supplies the electronic circuit which
maintains the vibrations of the resonator and provides motor
impulses to a motor which is, for example, of the stepping
type. This motor is kinematica}ly connected to time indication
means which are conventionally in the form of hands.
Electrical connection means constituting a supply path are
provided to connect ﬁhé battery to the electronic control

circuit.

Thiswqupply path is generally composed of two electrical
connection strips that are connected frontally (negative) and
laterally (positive) respectively, the former being arranged so
that it is in mechanical contact with one of the substantially

planar areas of the battery whereas the second bears against the

cylindrical edge of the battery.

- More specifically, in horometric movements having a plate
made of an injection moulded plastic material, the lateral
support strip is provided on a spring pin formed by an embossed

metal wafer, this wafer having additional strips, the one



mechanically maintaining the time base whilst the other supplies
power to the eléctronic control circuit. -

To ensure that the contact between the cylindrical edge of
the battery and the lateral strip remains as reliable and as
constant as possible over a period of time a resilient stirrup
is provided in a region diametrically opposite this strip which
is firmly mounted on the plate and which exerts a pressure on
the cylindrical edge of the battery which retains this battery
against the lateral strip forming the positive electrical
connection.

It has, however, been found during homologation tests at
épecific frequenciés, and notably during vibration resistance
tests, that the resilient retaining stirrup does not perform its
function in a lasting and permanent manner since the edge of the
battery tends to become detached from the lateral electrical
connection strip, thereby naturally resulting in interruption of

the supply and hence a loss in the time.

It is consequently an object of the present invention to
overcome these inconveniences By providing a timepiece in which
electrical connection means between the battery and the various
operational means 6f the moveﬁent ensﬁre, without risk of
failure, permanent electrical contact between the battery and
these operational means to avoid any interruption in supply and
discrepancy between the actual time and the time shown.

The object of the invention is thus an electromechanical
timepiece having :

- a movement provided with control méans such as an

electronic circuit which is associated with a resonator and



drives a motor kinématically linked to time display means
such as hands,

- energy supply means, such as a battery, capable of
supplying power to said control means,

- electrical connection means which connect the poles
of said battery to said control means by way of a first supply
path, characterized in that said electrical connection means
supply a second supply path in parallel forming an additional
electrical path adapted to ensure a substantially permanent
and reliable connection between at least one of the poles of
the baﬁtery, especially to the lateral edge therof, and said

control means.

It will thus be understood that, in this case, by providing
a second supply path in addition to the first, there is a
corresponding reduction in the risk of loss of contact due to

the vibrations which can affect a timepiece.

According to a further feature of the invention, the second
supply path at least partly involves the motor stator.

It should also be stated that this second supply path is
moreover compoéed of a contact element which is electrically
connected to said control means and in particular the electronic
circuit and which bears égainst the stator. This contact element
advantageously consists of aisupport strip integral with a
spring pin. |

The invention will be better understood from the following
detailed description given merely by way of example and with

reference to the accompanying drawings in which:



motor 4. The resonator 30, the electronic circuit 32 and the
motor 4 constitute the operational control system of the
movement 1.

This type of battefy, such as the button battery 40, is
widely marketed and is extremely common in electromechanical
timepieces, such as this object of the present invention.

This battery 40 is substantially cylindrical in shape and
has an edge or circumference 42 shaped like part of a cylinder
and is furthermore delimited on both sides by two substantially
planar regions of largér surfaces, 44 and 46 respectively. One
of the regions, region 46 in this example, and the cylindrical
edge 42 constitutes the two poles, positive (+) and negative(-)
of the battery 40.

In this specific example, the cylindrical peripheral edge 42
-has been defined as constituting the positive pole of the
battery whereas the front surface 46 situated opposite the
movement 1, facing the plate 2, constitutes the negative pole.
This choice is, of course, arbitrary.

In order that the battery 40 can supply its electrical
energy to the various operational elements of the movement 1,
namely to the control means 4, 30 and 32, the timepiece of the
invention has electrical connection means forming a first supply
path, only one paft of which C1, which is the positive part, is
shown; The negative part'is conventional and its construction
and details, not shown, are known to the person skilled in the
art.

The-elecfriéal connection means which form this first suppiy

path C1 are primarily composed of a lateral support strip 50



Figure 2 and the end 20b in Figure 3. It should be stated here
that the stator-like part 12 is preferably made of a material
such as '"Vacoperm" or 'Permanorm" (Regiétered Trademarks). The
movement 1 of the invention also has a resonator 30 ]
substantially composed of a frequency stabilized quartz crystal,
this resonator 30 being connected to an_eiectronic circuit 32
which, as a function of the stabilized frequency of the
resonator 30, is capable of supplying substantially inverted
motor impulses to the motor 4land more specifically the coil 16,
so that this trip coil 16 is able to create a magnetic flux in
the stator-like part 12. This flux causes the rotor 8 to rotate
by a predetermined fraction of a revolution. Since this
operation is that of a conventional electromechanical timepiece
it will not be explained in greater detail here.

It suffices to state that a rotor pinion 8 meshes with one
wheel of a gear train (not shown) ending in means for showing
the time, such as hands, to effect a kinematic connection
between the motor 4 and these indicating means. In this case it
is therefore possible to obtain analog information on the time
using electromechanical means.

However, this electromechanical assembly cannot operate
without an energy soufce constituted, in this particular case,
by a battery 40 of the_button.battery type. This supply battery
40 therefore makes it bossible to supply enough electrical power
to the electronic circuit 32 which maintains the vibraﬁion of
the resonator 30 and which, via the intermediary of a group of

transistors, is able to drive and excite the coil 16 of the



- Figure 1 is a plan view of a movement designed to equip
a timepiece of the invention,

- Figure 2 is a very diagrammatic section of part of the
movement of Figure 1 which shows, more specifiéally, arraﬁged in
the same plane, the elements composing the second supply path of
the invention, and

- Figure 3 is a sectional view along the line iII-III of
Figure 1 and shows another retaining strip capable of
maintaining electrical contact between two printed circuits of
the motor and the electronic circuit of the timepiece of the
invention respectively.

The accompanying drawings show a timepiece according to the
invention which has a movement 1 composed substantially of a
plate 2, advantageously of synthetic material such as injection
moulded plastic material; This movement 1 is also provided with
a motor 4, for example of the stepping type, which has a stator
6 with a rotor 8, such as a compound-filled permanent magnet
(not shown) pivotally mounted in relation thereto, freely
rotatably mounted on two axes inside a cage 10 mounted in the
stator 6.

The stator 6 is composed of a stator-like part 12 which
induces a polar field 14 enabling the flux created by a trip
coil 16 to be guided tbwards the rotor 8. The coil 16 is
substantially formed by winding several pafallel and
superimposed turns of a conducting wire about a core 8, the ends
20a and 20b of which are in close planar contact on the

stator-like part 12 as is shown in the case of the end 20a in



which is integral with a spring pin 52 made of an electrically
conducting material. More specifically, the.spring pin 52 is
made of a embossed wafer which makes it possibie to hold a pin T
in position. The lateral support strip 50 is preferably of the
same material as the pin_52. The spring pin 52 has a second
strip 54 which retains the resonator 30 and holds it in
position. It has a third strip 56 which extends in a direction
substantially perpendicular to the plate 2 towards part of a
printed circuit 58 of thé electronic control circuit 32 to bear
against a metal part 60 provided on the surface of this printed
circuit to supply the electronic circuit 32 with electrical
power.

In addition, the front suppdrt strip 62 which constitutes
the electrical connection with the negative terminal of the
battery 40 is arranged at the bottom of a cavity 64 provided in
the plate 2. This strip is also electrically connected to the
electronic control circuit 32 by part of the electrical
connection means which are not shown here.

In an area R2 which is diametrically opposite the region R1
of the movement 2 in which is arranged the lateral support strip
50 there is provided a resilient stirrup 70 constituting a
lateral support arranged in pressure contact on the cylindrical
edge 42 of the battery 40. This resilient lateral support
stirrup 70 is cbmposed of an embossed wafer which is provided on
the one hand with a base 72 (Figure 2) mounted on a stud 73
which is advantageously of the same material as the plastic
wafer 2 and, on the other hand,.with a first arm 74 extending

substantially vertically in a manner perpendicular to the plate



2 towards the outside thereof, parallel to the cylindrical edge
42 of the battery 40. The first arm 74 of the resilient lateral
support stirrup 70 is extended by a second terminal arm 76, the
free extremity 78 of which forms the actual electrical co&tact
with the cylindrical edge 42. This second arm 76 is able to
absorb, by means of flexible resilient deformation, any
excessive movement of the battery 40 in its seating 64. It will
be noted in this contgxt that the free extremity 78 of the
second arm 76 extends towards the outside of the movement 2 so
as to face its lateral circumference in such a manner that the
free.extremity 78 is arranged in a position as nearly as
possible diametricaily opposed in relation to the lateral
support strip 50 of the first electrical supply path Ci1.

The base 72 of the resilient stirrup 70 thus bears against
the plastic wafer 2 of.the movement 1, whereas there are stacked
thereon in superimposéd manner on the one hand the stator-like
part 12 and, on the other hand, the end 20a of the core 8. The
base ‘72 is thus retained sandwiched in a secure manner by this
wafer 2 and by the stator-like §art 12. This assembly of base 72
- stator-like part 12 - end 20a is firmly mountéd 6n the plate 2
by means of a head 80 of the stud 73 and, more specifically, by
its free extremity. The head 80 is formed by ultrasonic fusion;
It will be noted that the planar contact between the upper
surface of the base 72 and the lower surface of the stator-like
part 12 ensure excellepf electrical contact between the positive
pole of the battery 40 and thé stator-like part 12.

In addition, the spring pin 52 has an additional strip 82

preferably made of the same material which forms a contact



element bearing against the upper surface of the stator 6 and,
more specifically, on the upper surface of its stator-like part
12. This additional strip 82 is connected to the terminal strip
56 by a connection strip 84 likewise integrally provided in the
spring pin 52. It will thus be understood that the resilient
lateral support stirrup 70, the stator-like part 12, the contact
element 82 as well as the connection strip 84 constitute at
least in part a second supply path C2 which is in parallel with
the first and which is able to ensure a substantially pérmanent
and reliable connection via the stator 6 between the positive
pole of the battery and the control means of the movement, such
as the electronic circuit 32. This second supply path C2 has a
part in common with the_first supply path C1, this common part
being the negative part, not shown, of the electrical connection
means of the invention..It will be noted that the free extremity
of the additional strip 82 of the second electrical supply path
C2 presents a sharp angle forming a cutting edge 83 capable, as
will be seen, of substantially penetrating the stator-like part
12.

The spring pin 52, and more specifically the additional
contact strip 82 is made of a material such as “Durimphy"
(Registered Trademark) and the materials which form this
additional support strip 82 and the stator-like part 12 itself
are chosen in such a way that the surface hardness of the
material of the stator-like part 12 is less than the hardness of
the contact strip 82. By way of example, the stator-like part 12

has a Vickers pyramid hardness of the order of 206, whereas the
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strip 82 has a hardnéss usual for steel of the order of 540

Vickers. This surface penetration of the additional strip 82

into the upper surface of the stator-like part 12 ensures good
electrical contact between these elements. )

It will also be noted that the spring pin 52 has two
characteristic regions, the first composed of a main section 90
which forms the spring pin per se and from which extend the
electrical connection strip 50, the retaining strip 54, the
connection strip 84 and the terminal strip 56 which is connected
to the printed ciréuit 58 of the electronic circuit 32. This
first main section 90 is one of the essential features of the
first electrical supply path C1.

This spring pin 52 also has a second main section 92 which
is an integral part of the second electrical supply path C2 and
from which extends the additional contact strip 82 in the
diréction of the stator-like path 12. The two main_sections 90
and 92 are connected to each other by the connection strip 84
which forms electrical connection means between these two
sections. It will thus be understood that all these elements,
being of the same material, may be manufactured very
economically and can also be very quickly mounted on the plate
whilst still being simultaneously transportable and
manipulateable by simplified operations. It will also be noted
that the two main sections 90 and 92 respectively are fixed on
Ehe plastic plate 2 by the intermediary of their own fixing
means F1 and F2 respectively, the fixing means F1 of the first
main section 90 being composed of a screw and of the head of a

stud similar to the stud 73, whereas the fixing means F2. of the
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second section 92 is composed of a stud dlso similar to the stud
73. '

It will aiso be noted that from the first main section 90
there extends another retaining strip 100, directed towards the
second region 92 the free extremity 102 of which is
substantially directed in the direction of the plate 2 to bear
only mechanically on the printed circuit 58 of the electronic
control circuit 32 which is arranged to bear on the printed
circuit 59 of the motor 4 and which is connected to the coil 16.
Consequently, this retaining strip 100 which is substantially
retained by the first main section 90 of the spring pin 52 may
by itself secure the two printed circuits 58 and 59 respectively
if the stress generated by the contact element 82 were to break

the head of the stud F2.
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_CLAIMS

1. Electromechanical timepiece comprising :

- a movement (1) provided with control means formed
by an electronic circuit (32) which is associated with &
resonator (30) and drives a motor (4) kinematically linked
to time display means such as hands,

- an energy source, such és a battery (40) for
supplying power to said control means (32),

- electrical connection means (50, 52, 56, 62) which
connect the poles of said battery (40) to said control means
(32) by way of a first supply path (Cl), characterized in
that said electrical connection means supply a second supply
path (C2) in parallel to the first, adapted to provide a
substantially permanent connection between at leést one of
the poles of the battery (40) and said control means (32).

2. Timepiece according to claim 1 in which said motor
(4) is composed of a rotor (8) and a stator (6), charac-
terized in that said second supply path (C2) is at least
partially constituted by said stator (6).

3. . Timepiece according to claim 2, characterized in
that said second supply path (C2) is in addition composed of
a contact strip (82) which is electrically connected to said
electronic circuiﬁ (32) and which bears against said stator
(6).

4. Timepiece according to claim 3, characterized in
that said contact strip (82) is integral with a spring pin
(52) which is formed as an embossed wafer, whereas it bears

resiliently against said stator (6).

N
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5. Timepiece according to claim 4,.characterized in
that said contact strip (82) is of the same material as said
spring pin (52) and is cut therein.

6. Timepiece according to claim S, characterized_in
that said wafer fofming the spring pin (52) is cut in two
main sections of larger surface (90, 92), a first (90) which
forms the spring (52) per se and which forms the first
supply path (Cl) and a second éection (92) which is an
integral part of the second supply path (C2), these two
sections (90, 92) being connected together by electrical
connection means (84).

7. Timepiece according to claim 6, characterized in
that the connection means (84) are of the same material as
the two main sections (90, 92).

8. Timepiece according to claim 7, characterized in
that the two sections (90, 92) are individually mounted on
the plate (2) by separate fixing means (Fl, F2).

9. Timepiece according to claim 8, characterized in
that at least one additional rétaining strip (100) extends
from the first section (90) in the direction of the second
(92) and bears resiliently against a printed circuit (58) of
the electronic control circuit (32), this printed circuit
bearing directly on a printed circuit (59) connected to the

motor.
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