
;23e3e(/c(,``atbb^zb6bTc!  5 The present invention relates to watch
movements of the type including a frame and a gear train formed of wheel
sets pivotably mounted on the frame. In this movement, a first of the wheel
sets is provided with a shank for receiving a first hand, whereas a second
of the wheel sets is provided with a pipe disposed coaxially with the shank
and 10 intended to receive a second hand. Practically all watches with hand
displays have these features. Their movement includes more precisely a
motion work, formed of a cannon pinion, a minute wheel set and an hour
wheel. This motion work ensures a division by twelve. ' 15 The cannon
pinion is friction mounted on a minute wheel set, completing one revolution
per hour. Its end is provided with a shank onto which it is possible to
drive a hand, for displaying the minutes. The hour wheel is provided with a
pipe mounted so as to rotate freely on the cannon 20 pinion. It completes
one revolution in twelve hours the same direction as the cannon pinion, and
it carries a hand for displaying the hours. The superposition of two wheel
sets rotating at different speeds necessarily involves significant
friction, which can, however, be accepted when the relative movements of 25
the wheel sets are slow. However, in certain applications, in which the
rotational speed can reach one revolution per minute, for example, it is
important to reduce losses through friction to a minimum. 30 It is an
object of the present invention to reduce these losses. The movement
according to the invention is thus characterised in that the second wheel
set is mounted, so as to rotate, on the frame by means of a ball bearing.
35 Advantageously, the bearing includes a core, a ring and balls arranged
between the core and the ring, the ring being rigidly fixed to the frame
and the core to the second wheel set, for example forcibly, by being driven
onto the pipe. Such a solution has a particular advantage when the second
wheel set, when it is 40 moving, is animated by a greater angular velocity
than that of the first wheel set.   -2 This is particularly the case when
the movement includes a chronograph type mechanism with a chronograph gear
train including a wheel set for the seconds, formed by the second wheel
set. 5 In a particular embodiment, the gear train of the movement includes
a wheel set for the seconds) completing one revolution per minute, whereas
the movement further includes: 10 - a coupling device capable of occupying
first and second positions and fitted with an intermediate wheel arranged
on the coupling device and kinematically connecting the wheel set for the
seconds to the second wheel set when the coupling device occupies the
second position, and 15 - control means for moving the coupling device from
one position to the other. 



Owing to this particular configuration, it is possible to place the
chronograph mechanism on the side of the movement that is arranged to
receive the hands. Consequently, the wheel sets of this mechanism do not
have to pass right through the 20 movement. It is thus easier to make a
complementary module on the basis of an existing movement. Other advantages
and features of the invention will appear from the following description,
made with reference to the annexed drawings, in which: 25 - Figure 1 shows
a watch fitted with a movement according to the invention, and - Figure 2
shows, in cross-section, a part of a movement according to the invention.
30 In the following description, the positions of the different components
arranged on and facing the watch dial are defined with reference to the
position that an hour hand, rotating on an axis passing through the centre
of the dial, would occupy. The watch shown in Figure 1 includes a case 10
defining a housing in which a watch 35 movement is arranged, which will be
described with reference to Figure 2. This movement includes a round dial
12 and hands for the hours 14, minutes 16, seconds   -3 18 and chronograph
seconds 20. It is controlled by a crown 22 arranged at three o'clock and by
a push-button 24 coaxial wiith crown 22. In this watch, the hour hand 14
and seconds hand 18 are offi-centre, respectively 5 arranged at midday and
six o'clock. The minute hand 16 and chronograph seconds hand 20 are coaxial
with the dial. As can be seen most particularly in Figure 2, the movement
includes a frame, formed of a plate 26, bridges, particularly a train
bridge 28, a centre bridge 30, a minute bridge 10 32 and a chronograph
bridge 34, this frame being used as a support for the various mobile parts
of the movement. This movement includes a power source powering a balance
via a going train including centre wheel set 36, third wheel set 38 and
centre seconds wheel set 40, 15 and an escapement which has not been shown
because is does not form part of the invention. These wheel sets each
include a wheel identified by the reference a and a pinion bearing the
reference b. Centre wheel 36 carries a cannon pinion 42, friction mounted
and provided with a 20 shank 42a for carrying minute hand 16, and which
forms the first wheel set of a motion work. The tatter further includes an
intermediate wheel 44 meshing with a minute wheel set, which co-operates
with an hour wheel carrying hour hand 14. The minute wheel set and the hour
wheel are not visible in the drawing. 25 The gear train of this movement
further includes a small seconds pinion 46, an oscillating pinion 48 and a
chronograph seconds wheel 50. The small seconds pinion is meshed with the
third wheel 38a. It is for carrying seconds hand 18. Oscillating pinion 48
is provided with two sets of teeth, respectively identified by the 30
letters a and b and respectively meshing with seconds wheel 40a and
chronograph 



seconds wheel 50. It is mounted in bearings of train bridge 28 and a lever
52. The latter is secured to plate 26, on which it can pivot, and
controlled by a chronograph mechanism, which will not be described in
detail, since it is well known to those skilled in the art and it is itself
actuated by push-button 24. 35 When lever 52 pivots, it drives the pivot of
pinion 48 sideways, such that, depending upon the direction of movement,
its toothing 48b is released from or meshes with the   -4 toothing of wheel
50. In other words, pinion 48 and lever 52 together form a coupling device,
kinematically connecting or disconnecting the centre seconds wheel 40a to
chronograph seconds wheel 50. 5 Chronograph seconds wheel 50 is arranged
coaxial with cannon pinion 42. It is formed of a plate identified by the
letter a, which meshes with toothing 48b, a pipe b, engaged on cannon
pinion 42 and carrying chronograph seconds hand 20, and a heart piece c,
whose function will be specified hereinafter and which, adjacent to plate
50a, is made integral with pipe 50b. It is pivotably mounted on chronograph
bridge 34 by means of a 10 ball bearing 54. The latter is formed of a ring
54a fixed to chronograph bridge 34 by means of a key that is not shown in
the drawing, a core 54b, driven onto pipe 50b and balls 54c, arranged in a
conventional manner between the ring and the core. Heart piece 50c is
intended to co-operate with a hammer, part of the aforementioned 15
chronograph mechanism, which resets the chronograph seconds hand 20 to zero
in a manner well known to those skilled in the art. The watch movement that
has just been described can be made from a conventional mechanical watch
movement, of the type either displaying the seconds at six o'clock 20 or at
the centre. completes This basic movement is completed by a modified motion
work allowing the hour wheel to be arranged at midday and a chronograph
module fixed to the basic movement between plate 26 and dial 12. The only
significant modification made to the basic movement relates to the addition
of oscillating pinion 48, which has to return the movement of seconds wheel
40a to the chronograph 25 seconds wheel. Such a configuration thus only
requires minor modifications. It would, however, be a major drawback if
chronograph seconds wheel set 50 had to rotate with friction on cannon
pinion 42. This would result in significant friction, reducing the
amplitude of the 30 balance and, consequently, the precision of the watch.
This drawback can be avoided by making wheel 50 pivot on the frame, via
ball bearing 54. The movement as described could be subject to numerous
variants, without thereby departing from the scope of the invention. Thus
it is entirely possible to envisage 35 making a watch in which the hour
hand is concentric to the minute hand. In such case, the hour wheel would
be inserted between cannon pinion 42 and chronograph seconds wheel 50.   -5
It would also be possible to associate with the movement other
complementary functions other than the chronograph. The presence of a ball
bearing as described hereinbefore thus allows superposition of several
central hands, the top hand being 



5 able to display any function involving a rapid rotational movement,
without, however, losses due to friction being too great. This solution
would, of course, also be applicable if several off-centre hands had to be
arranged coaxially on the movement. 10 15   -6 CLAIMS 1. Watch movement
including a frame (26, 28, 30, 32) 34) and a gear train formed of wheel
sets (36, 38, 40, 42) pivotably mounted on the frame, wherein a first of 5
said wheel sets (42) is provided with a shank (42a) for receiving a first
hand (16) and a second of said wheel sets (50) is provided with a pipe
(50b) disposed coaxially with said shank and intended to receive a second
hand (20), characterized in that the second wheel set (50) is rotatably
mounted on said frame (34) by means of a ball bearing (54). 10 2. Movement
according to claim 1, characterized in that said bearing (54) includes a
core (54b), a ring (54a) and balls (54c) arranged between the core (54b)
and the ring (54a), and in that the ring (54a) is rigidly fixed to said
frame (34) and the core (54b) to the second wheel set (50). 15 3. Movement
according to claim 2, characterized in that said core (54b) is forcibly
fixed to said pipe (50b). 4. Watch movement according to any of claims 1 to
3, characterized in that it is 20 arranged such that the second wheel set
(50), when it is in movement, is animated at a greater angular velocity
than that of the first wheel set (42). 5. Watch movement according to claim
4, characterized in that it includes a chronograph type mechanism with a
chronograph gear train including a wheel 25 set for the seconds (50),
formed by said second wheel set. 6. Watch movement according to claim 5,
characterized in that its gear train includes a wheel set for the seconds
(40), completing one revolution per minute and in that it further includes:
30 - a coupling device (52) 48) capable of occupying first and second
positions, fitted with an intermediate wheel (48) and kinematically
connecting the wheel set for the seconds (40) to the second wheel set (50)
when the coupling device (52, 48) occupies the second position, and 35 -
control means for moving the coupling device from one of said positions to
the other. 



. Movement according to claim 6, characterized in that said mechanism is
disposed on the side of the movement that is arranged for receiving the
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