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(57) ABSTRACT

This device for the simultaneous zero-resetting of two
counters, the pivot axes of which are fixedly connected to
respective heart-shaped zero-resetting cams (7, 8), com-
prises a zero-resetting lever (2) containing two hammers (6c,
6d), means (5) for exerting upon this lever (2) a torque for
pressing the two hammers (6¢, 6d4) against the zero-resetting
cams (7, 8), and articulation means (2d, 2e, 6a, 6b) for
articulating these hammers relative to the lever (2). These
articulation means comprise two pins (24, 2e), one of which
(2d) is engaged in a guide slot with limited amplitude (6a),
orientated in order that the direction of the perpendicular,
dropped from the axis of the pin (2d) onto this guide slot
(6a), intersects the straight line joining the axes (7a, 8a) of
the zero-resetting cams (7, 8) at a point capable of improving
the distribution of the torque transmitted to these cams (7, 8).

1 Claim, 4 Drawing Sheets
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ZERO-RESETTING DEVICE FOR TWO
TIME COUNTERS

The present invention relates to a device for the simulta-
neous zero-resetting of two time counters, especially of a
chronograph, the pivot axes of which are fixedly connected
to respective heart-shaped zero-resetting cams, comprising a
zero-resetting lever containing two hammers, means for
exerting selectively upon this lever a torque for pressing the
two hammers against the zero-resetting cams, and articula-
tion means for articulating these hammers relative to the
zero-resetting lever.

In order to carry out the zero-resetting of a counter,
especially of a chronograph, a heart-shaped zero-resetting
cam is attached to the axis of the counter, and a hammer, the
orientation of whose striking face, resting on the symmetri-
cal shoulders of the heart, serves to define the angular
position corresponding to the zero of the counter. As soon as
this cam is moved from its angular position corresponding to
the zero of the counter, and as soon as the hammer strikes
laterally against it, the force of the hammer is converted into
atorque which rotates the cam to the point where the striking
face of the hammer rests on the two shoulders of the
heart-shaped cam and immobilizes it. If this cam has turned
by less than 180°, the hammer rotates it by half a turn in the
direction opposite to its rotational direction; if it has turned
by more than 180°, the hammer brings it back to zero by
rotating it in its rotational direction, in the case of a
symmetrical heart.

In order to carry out the simultaneous zero-resetting of
two counters, a double-hammered lever is used. Considering
the different tolerances, such a device does not in practice
allow the two striking faces of the hammers to rest simul-
taneously on the two shoulders of the two hearts in the
zero-resetting position. In fact, a support will only be
obtained on three of the four shoulders, so that the zero
position of one of the two hammers is not precisely defined.

Various solutions exist for solving this problem. The
striking face of the hammer which rests upon the two
shoulders can be reworked until the striking face of the other
one rests on the two shoulders. This involves a very tricky
adjustment job.

It has also been proposed that one of the two hammers
shall be adjustable or elastic in order to absorb the toler-
ances. Adjustment of a moving part spells means for secur-
ing its position. Considering the dimensions of the parts,
where a wristwatch chronograph is concerned, there are
strong chances of the effected adjustment being undone
when it is wished to fix the adjusted position. If this concerns
a frictionally linked moving part, the adjustment is at risk of
being undone.

In CH 5717741, it is proposed to link the two hammers to
the carrier lever by a pivot axis. In this case, the pivot axis
of the hammers must be situated as close as possible to the
middle of the straight line linking the pivot axes of the
zero-resetting cams. Moreover, the rotational axis of the
lever must be situated, relative to the straight line linking the
axes of the zero-resetting cams, in a position which allows
a force to be applied to the pivot axis of the hammers, the
direction of which force forms, with the straight line linking
the axes of the zero-resetting cams, an angle as close as
possible to a right angle, such that the torque transmitted to
each cam is sufficient to rotate them.

Now, a chronograph mechanism comprises a large num-
ber of parts and, because of space requirement issues, it is
not always possible to dispose this pivot axis of the hammers
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on the carrier lever, as well as the rotational axis of the lever
in the abovementioned positions.

In EP 1 462 884, there has further been proposed a
mechanism comprising a sliding mobile provided with three
zero-resetting hammers driven by the forked end of a
zero-resetting lever engaging with a drive pin fixedly con-
nected to the sliding mobile. In this mechanism, the axes of
the three zero-resetting cams are disposed at an angle of 90°,
the axis of one of the cams being at the vertex of this angle.
Since the slide angle of the mobile of the hammers is
preferably situated on the bisecting line of this angle, the
distribution of the force exerted upon the three hammers
during the zero-resetting is a function of the angle between
the direction of the force exerted by the zero-resetting lever
upon the drive pin of the sliding mobile and directed toward
the axis of the cam situated at the vertex of the angle and on
one side of this angle. It appears therefore that in this
document it is the arrangement and the relative orientation
of the zero-resetting cams which allows the distribution of
the force transmitted by the zero-resetting lever, inasmuch as
this force passes through the centre of the mobile situated at
the vertex of the angle. Such an arrangement is extremely
constricting and difficult to obtain, considering the space
requirement problems of mechanisms as complex as those of
chronographs.

The object of the present invention is to eliminate, at least
partially, the drawbacks of the abovementioned solutions.

To this end, the subject of this invention is a device for the
simultaneous zero-resetting of two time counters, as claimed
in claim 1.

The appended drawings illustrate, diagrammatically and
by way of example, an embodiment of the device forming
the subject of the present invention.

FIG. 1 is a plan view of the whole of the zero-resetting
mechanism of chronograph counters in the zero-resetting
position;

FIG. 2 is a view similar to that of FIG. 1, in the
deactivated position of the zero-resetting mechanism;

FIG. 3 is a partial view of FIG. 1, showing only the lever
and the two zero-resetting hammers with the forces applied
to the cams;

FIG. 4 is a view similar to FIG. 3, illustrating the forces
applied to the cams, transposing the solution according to
the prior art to the example according to the present inven-
tion.

The chronograph mechanism which is illustrated in part is
that of a traditional mechanism using a so-called central
control system with column wheel 1. It is nevertheless
specified that the invention relates essentially to a new
design of the hammer-type zero-resetting lever 2 and that
such a lever could perfectly well be used with the same
advantages in any mechanism in which two time counters
(minutes and seconds, for example) must be simultaneously
reset to zero using a same zero-resetting lever.

The column wheel 1 is fixedly connected to a ratchet
wheel toothing 1a engaging with a positioning click 3 and
with a driving click 4a articulately connected to the end of
an operating lever hook 4, itself articulated about an axis 45.
This lever hook serves to advance the column wheel 1 step
by step, particularly displacing the members of the zero-
resetting mechanism from the position illustrated by FIG. 1
to that illustrated by FIG. 2, and vice versa.

The part of this mechanism on which the present inven-
tion bears relates to the double-hammered zero-resetting
lever 2. The latter is separately illustrated by FIG. 3, with a
spring 5 which applies a force F to a pin 2a fixedly
connected to the zero-resetting lever 2, generating a torque
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about the pivot axis 26 of this zero-resetting lever 2. This
zero-resetting lever 2 is configured to provide a finger 2¢
engaging with the columns 15 of the column wheel 1 under
the pressure of the spring 5. As can be seen from FIGS. 1 and
2, with one step in two of the toothing 1a of the column
wheel 1, the finger 2¢ is between two columns 15, and with
one step in two, it rests on a column 15, thereby respectively
controlling the zero-resetting position illustrated by FIGS. 1
and 3 and the running position of the counters, as will be
explained below.

The double-hammered zero-resetting lever 2 further com-
prises two pins 2d, 2e, which are respectively engaged in
two openings 6a, 65 in a part 6 with two hammers 6c¢, 6d,
namely an elongated opening 6a and an opening 65 which
is dimensioned to allow the elongated opening 6a, hence the
part 6, to turn with a limited angle about the pin 2d. The
hammers 6c¢, 6d are engaged with two heart-shaped cams 7
and 8 respectively, which are each fixedly connected to the
pivot axis 7a and 8a respectively of the mobile display
member (not represented) of one of the two counters, for
example, minute and second counters.

Given a simple pivoting of the part 6 with double ham-
mers 6¢, 6d about the pin 6a, as in the prior art, such as is
illustrated in FIG. 4, the forces transmitted to the cams 7 and
8 would be those illustrated by this FIG. 4, that is to say a
very weak force upon the cam 8, the pivoting about the pin
guaranteeing the contact of the two hammers 6c¢, 6d against
the two shoulders of the two hearts 7 and 8.

FIG. 3 shows the effect obtained by virtue of the existence
of the elongated opening 6a forming a limited guide slot,
according to the solution proposed by the present invention.
It can be seen that this guide slot is orientated such that,
during the zero-resetting, the direction of the perpendicular
dropped from the axis of the pin 24 onto this guide slot 6a
and which corresponds to the direction of the force F1
transmitted from the zero-resetting lever 2 to the double-
hammered part 6, intersects the straight line joining the axes
of the zero-resetting cams 7a, 8a at a point capable of
improving the distribution of the forces F2, F3 exerted upon
the cams 7 and 8 respectively. Relative to FIG. 4, it can be
seen that the guide slot 64 allows this force F1 to be brought
more in the direction of the cam 8. As is apparent, this has
the effect of virtually doubling the force F3 transmitted to
this cam 8 in relation to that which is transmitted in the case
of FIG. 4, without reducing the force F2 exerted upon the
cam 7, and this irrespective of the position of the pivot axis
of the lever 25 and of the pin 2d.

As for the opening 65, it is chosen to offer a degree of
freedom sufficient to allow the part 6 to pivot by a limited
degree about the pin 24 with a view to ensuring a contact
between the hammers 6¢ and 64 and the hearts 7 and 8
respectively, which contact allows the rotation of these two
hearts. In fact, if the hammers were not limited in their
displacement about the pin 24, they could adopt a position
such that, at the moment of contact between the hammers 6¢

20

25

30

35

40

45

50

4

and 64 and the hearts, it is not the working surface of the
hammers which acts upon the hearts, thereby causing the
rotation of the hearts to be stopped.

Nevertheless, as shown by the example of FIG. 4, the
simultaneous contact of the hammers 6c, 64 and of the
shoulders of the hearts is no guarantee of a good force
transmission for bringing the cams 7 and 8 to zero. The two
problems are mutually independent. The advantage of the
proposed solution lies in the fact that it allows both the
orientation of the force F1 to be modified and hence the
distribution of the forces F2, F3 to be improved, while
guaranteeing a simultaneous contact of the hammers 6¢, 64
on the shoulders of the hearts, which would not allow the
achievement of the abovementioned solution of the prior art,
involving a simple pivoting about an axis, since it necessi-
tated disposing the pivot axis itself substantially midway
between the pivot axes of the two hearts. Moreover, the
rotational axis of the lever was bound to be situated, relative
to the straight line linking the axes of the zero-resetting
cams, in a position allowing a force to be applied to the pivot
axes of the hammers, the direction of which force forms,
with the straight line linking the axes of the zero-resetting
cams, an angle as close as possible to a right angle, such that
the torque transmitted to each cam is sufficient to rotate
them.

The invention claimed is:

1. A device for the simultaneous zero-resetting of two
time counters, especially of a chronograph, the pivot axes of
which are fixedly connected to respective heart-shaped
zero-resetting cams (7, 8), comprising a zero-resetting lever
(2) containing two hammers (6c, 6d), means (5) for exerting
selectively upon this lever (2) a torque for pressing the two
hammers (6¢, 64) against the respective zero-resetting cams
(7, 8), and articulation means (2d, 2e, 6a, 6b) for articulating
these hammers relative to the zero-resetting lever (2); in
which the force generated by said torque is essentially
directed toward a first (7) of the zero-resetting cams,
wherein the articulation means comprise two pins (2d, 2e),
a first of which (2d) is engaged in a guide slot with limited
displacement amplitude (6a), orientated so that, in the
zero-resetting position, the force (F1) dropped perpendicu-
larly from the axis of the first pin (2d) onto this guide slot
(6a) intersects the straight line joining the axes (74, 8a) of
the zero-resetting cams (7, 8) at a point closer to the second
of'said cams (8) than is the point of intersection on this same
straight line of the direction of the force exerted upon this
first pin (2d) by said torque, and the second pin (2¢) of which
is engaged with play in an opening (65) to allow a limited
rotation of said hammers (6¢, 6d4) about the axis of the first
pin (2d) so as to ensure a simultaneous contact of the
hammers (6¢, 64) with the two shoulders of said respective
zero-resetting cams (7, 8).
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