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(57) ABSTRACT

A device (100) for display of an indication of the time or
derived from the time includes: a first display mobile unit
(10) including a first toothing (115), a second toothing (11c¢)
and a first disk (12) carrying digits (13) intended to indicate
the units of indication of time or derived from time; a second
display mobile unit (20) including a third toothing (215), a
fourth toothing (21¢) and a second disk (22) carrying digits
(23) intended to indicate the tens of indication of time or
derived from time; and a mechanism (90) for driving the first
and second mobile that includes a command mobile unit
(30) including a fifth toothing (30a) adapted to cooperate by
obstacle, 1n particular by meshing, with the first and third
toothings, and a second command mobile unit (40) including
a sixth toothing (40a) adapted to cooperate by obstacle with

the second and fourth toothings.
20 Claims, 13 Drawing Sheets
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DEVICE FOR DISPLAYING AN INDICATION
OF TIME OR DERIVED FROM THE TIME
AND INDEXING DEVICE

This application claims priority of European patent appli-
cation No. EP20172579.3 filed May 1, 2020, the content of
which 1s hereby incorporated by reference herein in its
entirety.

The mvention concerns a display for displaying an indi-
cation of the time or dernived from the time. The mvention
also concerns a jumper or indexing device. The mvention
also concerns a timepiece movement including this kind of
display device and/or this kind of jumper or indexing device.
The 1invention further concerns a timepiece including this
kind of display device and/or this kind of jumper or indexing
device, or this kind of timepiece movement. The invention
finally concerns a method of operating this kind of display
device or this kind of timepiece movement or this kind of
timepiece.

Prior art “grande date” mechanisms systematically
employ a command wheel or a disk with 31 teeth, or a
command wheel or a disk eflecting a complete rotation 1n 31
steps, that are bulky and that consequently do not facilitate
the 1incorporation of this kind of mechanism into a timepiece
movement. Moreover, the sequencing of the command
device for driving the tens and units disks 1s often compli-
cated and offers little freedom of choice as to the positions
of the mobile units 1n the plane.

All of the identified solutions employ either a command
mobile unit or a disk with 31 teeth. By way of example, the
documents CH310559 and WO9850829 describe the two
main driving concepts known today for “grande date”
mechanisms.

The document CH310559 describes the arrangement of a
first command mobile unit driving a first display mobile unit
for the units and a second display mobile unit for the tens.
The two display mobile units are disposed side by side. The
command mobile advances by one step every 24 hours and
ellects a complete rotation 1n 31 steps. The command mobile
includes three toothings distributed on three distinct levels.
A first toothing 1s provided to drive 1tself, a second toothing,
comprising 30 teeth 1s provided to drive the units display
mobile unit, and a third toothing comprising 4 teeth 1s
provided for driving the tens display mobile umt. The
arrangement on three distinct levels and employing a com-
mand mobile unit sequencing the jumps over 31 steps render
this solution particularly bulky and diflicult to incorporate in
a timepiece movement.

The second document WO98350829 describes the use of a
command disk advancing one step every 24 hours and
driving a first display mobile unit for the units and second
display mobile unit for the tens. These two display mobiles
units are disposed side by side. The command disk includes
two toothings disposed at two distinct levels. The first
toothing comprises 31 teeth, 30 of which are active for
driving the units display mobile unit. The second toothing
comprises 31 teeth, 4 of which are active for driving the tens
display mobile unit. The overall size 1n the plane of this kind
of disk 1s very large. It 1s similar to a date disk, which leaves
virtually no freedom of choice as to the disposition of the
two display mobile units 1n a timepiece movement. More-
over, employing a disk sequencing the jumps over 31 steps
renders this solution particularly diflicult for incorporating,
in a timepiece movement.

As described above, a “grande date” mechanism generally
includes two display mobiles for displaying the date, a first
tor displaying the units and a second for displaying the tens.
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Each of these two display mobiles necessitates an angular
position indexing device respectively enabling indexing of
the units and tens digits 1n the window. By “indexing” a
mobile 1s preferably meant maintaining a mobile 1n a
particular angular position from a finite number of angular
positions of that mobile, the positions being separated from
one another by angles, 1n particular separated from one
another by a fixed angle.

The problem with this type of “grande date” mechanism
1s that, when changing the date, the energy consumption of
the movement depends in particular on the date changed. In
fact, according to the sequencing of the mechanism for
displaying the date, 1t 1s necessary to drive one or more
“orande date” display mobiles. With a conventional mobiles
indexing device, the movement must overcome one or
simultaneously two jumpers or levers each constituting an
indexing device, which generates a consumption of energy
liable to vary as a function of the date changed. When the
movement has to overcome two jumpers or levers, there may
be less energy available for the regulating umit which con-
sequently may generate possible losses of amplitude at the
level of that same regulating unit. These amplitude varia-
tions must be as small as possible 1n order to have the most
optimum possible chronometric performance.

The wvarious prior art documents identified describe
mobiles imndexing devices that employ two levers that are
incompatible with a “grande date” mechanism and/or do not
propose any solution for having an equivalent or substan-
tially equivalent energy consumption whether there are one
or several indexing levers to be actuated.

The document CH9862°70 describes a calendar including
a date indicator and a day of the week indicator. These
mobiles indexing devices include a lever with two beaks
fastened to one another for positioming the two indicators, an
clastic return element and an eccentric fixedly attached to
the lever. The eccentric enables adjustment of the relative
position of the two beaks and consequently adjustment of
the angular indexing position of the two indicators. This
solution cannot be employed for indexing a “grande date”
mechanism because a degree of freedom between the two
beaks 1s necessary for the latter to be able to function
independently of one another.

The document U.S. Pat. No. 4,048,795 describes a cal-
endar including a mobiles indexing device for positioning an
indicator of the date and an indicator of the day of the week
including a single lever with two beaks and two elastic
return elements. In order to offer the indexing device an
additional degree of freedom, the lever further includes a
slot adapted to cooperate with a pin fixedly attached to the
frame of the movement, thereby constituting a slide con-
nection. Although the beaks are fixedly attached to only one
lever, this additional degree of freedom allows the indicators
to be able to function independently. In fact, thanks to this
slide connection, when only one of the two indicators 1s
actuated, for example during a first operation to adjust the
calendar, the beak cooperating with the other indicator
remains in the teeth of the latter and serves as a pivot for the
lever. In this case, only one of the two elastic return elements
1s loaded. Operation 1s similar when 1t 1s the other indicator
that 1s actuated, for example during a second operation to
adjust the calendar. On the other hand, when the two
indicators are actuated simultaneously during conventional
operation of the calendar, the lever pivots around the pin and
both the elastic return elements of the lever are loaded. This
indexing device oflers no solution enabling actuation of one
and the same return element when the two indicators are
actuated simultaneously. Moreover, 1t does not enable an




US 11,921,460 B2

3

equivalent or substantially equivalent energy consumption
to be obtained whatever the number of display mobiles
actuated.

The document FR2120056 discloses a calendar including,
a mobiles indexing device including a lever with two beaks
that can be actuated independently of one another. This
mobiles indexing device 1s described as including at least
one beak intended to index the date indicator or the day of
the week indicator and elastic parts oriented 1n two direc-
tions allowing elastic return of the device. With this kind of
device the arming of the elastic parts of the mobiles indexing
device, and consequently the energy consumption, depend
on the number of beaks actuated. This solution 1s therefore
not the optimum solution.

In accordance with a first aspect, the aim of the invention
1s to provide a device for displaying an indication of the time
or derived from the time making 1t possible to remedy the
drawbacks mentioned above and to improve the known prior
art devices. In particular, the invention proposes a device for
displaying an indication of the time or derived from the time
providing great suppleness or flexibility in the arrangement
of a display mechanism and making 1t possible to obtain a
structure with a very small overall size 1n the plane and
offering very secure operation.

In accordance with a second aspect, the aim of the
invention 1s to provide a jumper or position indexing device
making 1t possible to remedy the drawbacks mentioned
above and to improve the known prior art devices. In
particular, the invention proposes a jumper or position
indexing device having a simple structure enabling use of
two levers functioning independently of one another and
moreover an equivalent or substantially equivalent restitu-
tion force on an elastic return element to be obtained
whatever the number of levers or of beaks to actuate.

In accordance with the first aspect of the ivention, a
display device 1s defined by the following propositions.

1. Device 100 for display of an indication of the time or

derived from the time including:
a first display mobile unit 10 including a first toothing

115, a second toothing 11c¢ and a first disk 12

carrying digits 13 intended to indicate the units of the

indication of the time or derived from the time,
a second display mobile unit 20 including a third
toothing 215, a fourth toothing 21¢ and a second disk

22 carrying digits 23 intended to indicate the tens of

the 1ndication of the time or derived from the time,

and
a mechanism 90 for driving the first and second mobile
units, the mechanism including:

a first command mobile unit 30 including a fifth
toothing 30a adapted to cooperate by obstacle, in
particular by meshing, with the first toothing and
the third toothing, and

a second command mobile unit 40 including a sixth
toothing 40a adapted to cooperate by obstacle, 1n
particular by meshing, with the second toothing
and the fourth toothing.

2. Display device according to proposition 1, character-
ized 1n that the first, third and fifth toothings have
substantially the same first primitive diameter and/or 1n
that the second, fourth and sixth toothings have sub-
stantially the same second primitive diameter.

3. Device according to proposition 2, characterized in that
the first and second primitive diameters are equal or
substantially equal.

4. Display device according to any one of propositions 1
to 3, characterized 1n that the first command mobile unit
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4

30 and the second command mobile unit 40 are
arranged coaxially on an axis A3.

5. Display device according to any one of propositions 1
to 4, characterized in that the drive mechanism 90
includes a drive wheel 60 including a seventh toothing,
61 adapted to drive the first command mobile unit
directly or indirectly.

6. Display device according to any one of propositions 1
to 5, characterized 1n that the second command mobile
unit 1s adapted to be driven by the first display mobile
unit and/or by the second display mobile unit.

7. Display device according to any one of propositions 1
to 6, characterized in that the drive mechanism 90
includes an imtermediate mobile unit 50 cooperating by
obstacle, i particular by meshing, with the seventh
toothing of the drive wheel 60 and with the fifth
toothing of the first command mobile unit 30 and/or 1n
that the drive mechanism 90 icludes a correction
mobile unit 70 adapted to actuate the fifth toothing of
the first mobile unit 30 directly or indirectly.

8. Display device according to any one of propositions 1
to 7, characterized 1n that the drive mechanism 90 1s of
the instantaneous jump type or of the semi-instanta-
neous jump type or of the trailing type.

9. Display device according to any one of propositions 1
to 8, characterized in that the first toothing 115 com-
prises 9 teeth, the second toothing 1lc¢ comprises 2
teeth, the third toothing 215 comprises 4 teeth and the
fourth toothing 21¢ comprises 6 teeth.

10. Display device according to any one of propositions
1 to 8, characterized in that the first toothing 115
comprises 9 teeth, the second toothing 11¢ comprises 2
teeth, the third toothing 215 comprises 7 teeth and the
fourth toothing 21¢ comprises 8 teeth.

11. Display device according to any one of propositions 1
to 10, characterized in that the first disk includes the
following series of digits <0, 1, 2, 3, 4, 5,6, 7, 8, 97
and/or 1n that the second disk includes the following
series of digits <0, 0, 1, 1, 1, 2, 2, 2, 3, 3”.

12. Display device according to any one of propositions
1 to 11, characterized 1n that the device for displaying
an 1ndication of the time or derived from the time 1s a
date display device, i particular of “grande date™ type,
the first disk being a units disk and the second disk
being a tens disk.

In accordance with the first aspect of the mmvention, a
timepiece movement 1s defined by the following proposi-
tion.

13. Timepiece movement 110 including a device 100

according to any one ol propositions 1 to 12.

In accordance with the first aspect of the invention, a
timepiece 1s defined by the following proposition.

14. Timepiece 120, in particular a watch, 1n particular a
wristwatch, including a device 100 according to any
one of propositions 1 to 12 and/or a timepiece move-
ment 110 as claimed 1n proposition 13.

In accordance with the first aspect of the invention, a
method of operating a display device 1s defined by the
following proposition.

15. Method of operating a device 100 according to any
one of propositions 1 to 12 or a timepiece movement
110 according to proposition 13 or a timepiece 120
according to proposition 14, characterized in that 1t
includes:

a step of the first command mobile unit 30 driving the
first display mobile unit 10, and/or
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simultaneously, a step of the first command mobile unit
30 driving the first display mobile unit 10 and a step
of the first display mobile unit 10 driving the second
display mobile umt 20 via the second command
mobile unit 40, and/or

a step of the first command mobile unit 30 driving the
second display mobile unit 20, and/or

simultaneously, a step of the first command mobile unit
30 driving the second display mobile unit 20 and a
step of the second display mobile umt 20 driving the
first display mobile unit 10 via the second command
mobile unit 40.

In accordance with the second aspect of the invention, a

jumper device 1s defined by the following propositions.
16. Jumper device 80 for a timepiece device 100 includ-
ng:
at least one first arm 81 including a first beak 81a for
positioning a first mobile unit 10,

at least one second arm 82 including a second beak 82a
for positioning a second mobile unit 20,

an elastic element 84 for returning the first arm and the
second arm to configurations positioning the first and
second mobile units, and

a lever 83; 83' interfaced between:
on the one hand, the elastic return element, and
on the other hand, the first and second arms.

17. Device according to proposition 16, characterized in
that the device 1s a device for indexing the angular
position of a first mobile unit 10 mobile 1n rotation and
of a second mobile unit 20 mobile 1n rotation.

18. Device according to proposition 16 or 17, character-
1zed 1n that the device includes a frame 99, 1n that the
first arm 1s mounted to pivot relative to the frame 99
and 1n that the second arm 1s mounted to pivot relative
to the frame 99, the first and second arms being in
particular mounted to pivot about the same axis AS.

19. Device according to any one of propositions 16 to 18,
characterized 1n that the device includes a frame 99 and
in that the lever 83:; 83' 1s mounted to be mobile relative
to the frame with:
one degree of freedom 1n translation, and
one degree of freedom 1n rotation.

20. Device according to any one of propositions 16 to 19,
characterized 1n that the greatest dimension of the lever

1s at least twice, or even three times, less than the
greatest dimension of the first arm or the greatest
dimension of the second arm.

21. Device according to any one of propositions 16 to 20,
characterized 1n that the device includes a frame 99 and
in that the device includes:

a groove 85 on the lever, respectively on the frame, and

a pin 86 produced on or fixed to the frame, respectively
to the lever, the groove and the pin cooperating with
one another to constitute a mechanical connection
having the degrees of freedom in translation and 1n
rotation.

22. Device according to any one of propositions 16 to 21,
characterized in that the elastic return eclement 84
comprises a spring leaf.

23. Device according to any one of propositions 16 to 22,
characterized in that the lever 83' or the elastic return
clement has a cam surface 89 adapted to arm the elastic
return element 84 when the lever pivots 1n rotation.

In accordance with the second aspect of the invention, a

display device 1s defined by the following propositions.

5

10

15

20

25

30

35

40

45

50

55

60

65

6

24. Date display device 100, in particular “grande date”
display device, including a jumper device according to
any one of propositions 16 to 23.
25. Date display device 100 according to proposition 24,
including a first mobile unit 10 for displaying units and
a second mobile unit 20 for displaying tens.
In accordance with the second aspect of the mvention, a
timepiece movement 1s defined by the following proposi-
tion.

26. Timepiece movement 110 including a device accord-
ing to any one of propositions 16 to 25.

In accordance with the second aspect of the mvention, a

timepiece 1s defined by the following proposition.

2’7. Timepiece 120, 1n particular watch, 1n particular
wristwatch, including a device according to any one of
propositions 16 to 25 and/or a timepiece movement 110
according to proposition 26.

In accordance with the second aspect of the mvention, a
method of operating a device 1s defined by the following
propositions.

28. Method of operating a device 80, 100 according to any

one of propositions 16 to 25 or a timepiece movement

110 according to proposition 26 or a timepiece 120

according to proposition 27, characterized in that 1t
includes:

a step of moving the first arm and/or the second arm by
the effect of the movement of the first mobile unit 10
and/or of the second mobile unit 20 and a step of
arming the elastic return element 84 by the eflect of
a movement of the lever 83; 83', and

a step of restituting of the elastic return element 84
causing driving in rotation of the first mobile unit 10
and/or the second mobile unit 20 by means of the
lever 83: 83' and the first arm and/or the second arm.

29. Method according to proposition 28, characterized in
that the arming step has the same intensity 1n at least
two of the following situations:
arming 1s brought about by a movement of the first

mobile unit,

arming 1s brought about by a movement of the second
mobile unit,

arming 1s brought about by movement of the first and
second mobile units.

Failing technical or logical incompatibility, all combina-
tions of features of the first and second aspects can be carried
out.

The appended drawings represent two embodiments of a
timepiece by way of example.

FIG. 1 represents a first embodiment of a timepiece.

FIG. 2 1s a detail view of a first embodiment of a device
for displaying an indication of the time or derived from the
time.

FIG. 3 1s a view 1n section (on the plane I-I in FIG. 2) of
the first embodiment of the device for displaying an indi-
cation of the time or dentved from the time.

FIG. 4 1s a view 1n section (on the plane II-1I 1n FIG. 2)
of the first embodiment of the device for displaying an
indication of the time or dernived from the time.

FIG. 5 represents a first variant of the first embodiment of
a device for displaying an indication of the time or derived
from the time 1n a sectional view (1in two sectional views on
the planes III-1II and IV-IV 1 FIGS. 3 and 4).

FIG. 6 represents a second variant of the first embodiment
of a device for displaying an indication of the time or
derived from the time in a sectional view (1n two sectional

views on the planes III-III and IV-IV 1 FIGS. 3 and 4).
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FIG. 7 represents 1llustrations of the operation of the first
variant of the first embodiment of a display device.

FIG. 8 represents illustrations of the operation of the
second variant of the first embodiment of a display device.

FIG. 9 represents a second embodiment of a timepiece.

FIG. 10 represents a detail view of a first embodiment of

an indexing device.

FIGS. 11 to 13 represent explanatory views of the opera-
tion of the first embodiment of the indexing device.

FIGS. 14 to 16 represent explanatory views of the opera-
tion of a second embodiment of the indexing device.

A first embodiment of a timepiece 120 1s described
hereinafter with reference to FIGS. 1 to 8.

The timepiece 120 1s for example a watch, in particular a
wristwatch.

The timepiece 120 includes a timepiece movement 110.
The timepiece movement 1s intended to be mounted 1n a
timepiece case i order to protect 1t from the external
environment.

The timepiece movement 110 may be an electronic move-
ment or a mechanical movement, in particular an automatic
movement.

The timepiece movement includes a device 100 for dis-
playing an indication of the time or derived from the time.
The indication of the time or derived from the time 1is
preferably an indication of the date. However, the indication
may be of any other kind, in particular a numerical 1ndica-
tion of two digits or more such as an indication of the year
or an 1ndication of the month or an indication of the week or
an 1ndication of the hour or an 1indication of the minute or an
indication of the second.

In this first embodiment the display device 1s for example
a device for displaying dates of “grande date” type.

The device 100 for displaying an indication of the time or
derived from the time includes:

a first display mobile unit 10 including a first toothing
115, a second toothing 11¢ and a first disk 12 carrying,
digits 13 intended to indicate the units of the indication
of the time or derived from the time,

a second display mobile unit 20 including a third toothing
21b6, a fourth toothing 21¢ and a second disk 22
carrying digits 23 intended to indicate the tens of the
indication of the time or derived from the time, and

a mechanism 90 for driving the first and second mobile
units.

The drive mechanism 90 includes:

a first command mobile unit 30 including a fifth toothing
30a adapted to cooperate by obstacle, 1n particular by
meshing, with the first toothing and the third toothing,
and

a second command mobile unit 40 including a sixth
toothing 40a adapted to cooperate by obstacle, in
particular by meshing, with the second toothing and the
fourth toothing.

The first display mobile unit 10 pivots about a first axis
Al. The second display mobile unit 20 pivots about a second
axis A2. The first and second axes are preferably parallel or
substantially parallel. The first and second mobile units are
preferably disposed side by side so as to position in the
vicinity of one another a units digit of the first mobile umit
and a tens digit of the second mobile unit to indicate a value
or information such as a monthly date value. The device may
include a marker, such as a window produced 1n a dial or as
a plate of a color contrasting with that of the numbers 13 and
23, respectively the disks 12 and 22, enabling an information
reading zone to be indicated or defined.

5

10

15

20

25

30

35

40

45

50

55

60

65

8

The display device 100 further includes an indexing
system 80 for the angular position of the first and second
display mobile units. This system includes arms 81 and 82
respectively adapted to index angularly the first and second
display mobile units, as described below.

The first display mobile unit 10 includes a first gear 11
including 1n particular the first toothing 115 and the second
toothing 11c. The first toothing has nine teeth for example.
The first toothing 1s for example a set of ten teeth equi-
angularly distributed around the axis Al, one of the teeth of
which has been removed or not formed. In other words, this
1s a set of ten teeth from which one tooth 1s missing. The
second toothing 11¢ for example has two teeth. The second
toothing 1s for example a set of ten teeth equi-angularly
distributed around the axis Al, eight teeth of which have
been removed or not formed. In other words, 1t 1s a set of ten
teeth of which eight teeth are missing. The two teeth of the
second toothing are preferably juxtaposed, that 1s to say that
there exists no space left free by a missing tooth between the
two teeth of the second toothing. These configurations of
toothings with teeth missing are adapted to allow a particular
sequence 1n driving the first mobile unit but also the second
mobile unit as will be described below. The first and second
toothings may be seen as constituting a single toothing with
no missing teeth, one tooth being located on the first
toothing at an angular location where a tooth 1s missing on
the second toothing and one tooth being located on the
second toothing at an angular location where a tooth 1s
missing in the first toothing. Moreover, at least one tooth of
the first toothing may equally be juxtaposed to a tooth of the
second toothing.

The first disk 12 includes 10 units digits O to 9. These
digits are represented on the units display disk 12.

The first toothing 115 and the second toothing 1lc¢ are
juxtaposed on two distinct levels respectively disposed in
the planes P1 and P2 as represented in FIG. 3. The planes P1
and P2 are parallel to one another and distinct from one
another. They are preferably perpendicular to the axis Al.
The plane P1 therefore intersects the first toothing but does
not intersect the second toothing. Likewise, the plane P2
intersects the second toothing but does not intersect the first
toothing.

The first and second toothings are fixedly attached to one
another 1n rotation about the axis Al. Thus one of the
toothings 1s not able to turn through a given angle about the
axis Al without the other of the toothings also turning
through that same given angle. For example, the first and
second toothings are fixed to one another or connected by a
built-in connection. Alternatively, the first and second tooth-
ings are 1n one piece or made as a single block or element.

The second display mobile unit 20 includes a second gear
21 mcluding 1n particular the third toothing 215 and the
tourth toothing 21¢. The third toothing for example has four
teeth. The third toothing for example consists of set of ten
teeth equi-angularly distributed around the axis A2, of which
six teeth have been removed or not formed. In other words,
it 1s a set of ten teeth of which six teeth are missing. The four
teeth of the third toothing are preferably distributed as
follows: two juxtaposed teeth, a space left free by two
missing teeth, one tooth, a space left free by two missing
teeth, one tooth and a space left free by two missing teeth.

The fourth toothing 21¢ for example includes six teeth.
The fourth toothing for example consists of a set of ten teeth
equi-angularly distributed about the axis A2, of which four
teeth have been removed or not formed. In other words, 1t 1s
a set of ten teeth of which four teeth are missing. The six
teeth of the fourth toothing are preferably distributed as
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tollows: two juxtaposed teeth, a space left free by a missing
tooth, two juxtaposed teeth, a space left free by a missing
tooth, two juxtaposed teeth, a space left free by two missing
teeth. The third and fourth toothings may be seen as con-
stituting a single toothing with no missing teeth, one tooth
being located on the third toothing at an angular location
where a tooth 1s missing on the fourth toothing and one tooth
being located on the fourth toothing at the angular location
where a tooth 1s missing 1n the third toothing. Moreover, at
least one tooth of the third toothing may equally be juxta-
posed to at least one tooth of the fourth toothing.

These configurations of toothings with missing teeth are
adapted to enable a particular sequencing in the driving of
the second mobile unit but also of the first mobile unit, as
will be explained below. In particular, the second command
mobile unit 1s also adapted so as to be driven by the first
display mobile unit and/or by the second display mobile
unit.

The second disk 22 includes 10 tens digits O to 3. These
digits are represented on the tens display disk 22. The digits
are represented 1n the following sequence: 0,0, 1,1, 1, 2, 2,
2, 3, 3.

The third toothing 215 and the fourth toothing 21c¢ are
juxtaposed on two distinct levels respectively disposed in
the planes P1 and P2, as represented 1n FIG. 3. The planes
P1 and P2 are preferably perpendicular to the axis A2. Thus
the plane P1 intersects the third toothing but does not
intersect the fourth toothing. Likewise, the plane P2 inter-
sects the fourth toothing but does not intersect the third
toothing.

The third and fourth toothings are fixedly attached to one
another 1n rotation about the axis A2. Thus one of the
toothings 1s not able to turn through a given angle about the
axis A2 without the other of the toothings also turning
through that given angle. For example. the third and fourth
toothings are fixed to one another or connected by a built-in
connection. Alternatively, the third and fourth toothings are
in one piece or made as a single block or element.

In addition to the first command mobile unit and the
second command mobile unit, the drive mechanism 90
includes a drive wheel 60 including a seventh toothing 61
adapted to drive the first command mobile unit directly or
indirectly.

In particular, the drive mechanism 90 may include an
intermediate mobile unit 50 cooperating by obstacle, 1n
particular by meshing, with the seventh toothing 61 of the
drive wheel 60 and with the fifth toothing of the first
command mobile unit 30. Thus the seventh toothing 61 1is
adapted to drnive the first command mobile umt indirectly
(via the intermediate mobile unit 350).

The drive mechanism 90 may be of the instantaneous
jump type or of the semi-instantaneous jump type or of the
trailing type.

The driving mechanism 90 is configured and/or arranged
so as to cause the first command mobile unit to advance by
one step every twenty four hours, that i1s to say to cause the
rotation through one tenth of a turn of the first display
mobile unit every twenty four hours.

As stated above, the first command mobile unit 30, via 1its
fifth toothing 30a, enables driving of the first display mobile
unit 10 and/or of the second display mobile umt 20, more
particularly driving of the first toothing 115 and/or the third
toothing 215.

As stated above, the second command mobile unit 40, via
its sixth toothing 40a, enables driving of the first display
mobile unit 10 and/or of the second display mobile unit 20,
more particularly driving of the second toothing 11¢ and/or
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of the fourth toothing 21¢. Moreover, the second command
mobile unit 1s driven by the first display mobile unit and/or
by the second display mobile unait.

The first and second command mobile units 30 and 40 are
for example coaxial relative to a third axis A3. The axis A3
1s preferably parallel to the axes A1 and A2.

The fifth toothing 30aq and the sixth toothing 40aq are
juxtaposed on two distinct levels respectively disposed in
the planes P1 and P2 as represented in FIG. 4. The planes P1
and P2 are preferably perpendicular to the axis A3. Thus the
plane P1 intersects the fifth toothing but does not intersect
the sixth toothing. Likewise, the plane P2 intersects the sixth
toothing but does not intersect the fifth toothing.

The first and second command mobile units 30 and 40 are

mounted 1dly relative to one another. In other words, the first

and second command mobile units are able to turn freely
relative to one another.

The fifth and sixth toothings 30a and 40a each comprise
10 teeth for example. These toothings could have another
number of teeth. However, the fifth and sixth toothings 30a
and 40a advantageously have the same number of teeth.

The first and second toothings 115 and 215 disposed at the
level of the first plane P1 are each adapted to cooperate with
the fifth toothing 30a of the first command mobile unit 30,
which 1s also arranged at the level of the first plane P1. This
first command mobile unit 30, more particularly the fifth
toothing 30qa, 1s driven by one step every 24 hours.

The two display mobile units 10 and 20 are also driven by
means of the sixth toothing 40a of the second command
mobile unit 40, which 1s arranged at the level of the second
plane P2, and which 1s adapted to cooperate with the
toothings 11¢ and 21c¢. As a function of the sequencing of the
date jumps, this second command mobile umt 40 can drive
and/or be driven by the toothings 11¢ and 21c.

More particularly, by way of its toothing 30q, the dnive
mechanism 90 drives the fifth toothing 30a of the first
command mobile unit 30 by one step every day, which 1n
turn, according to the date, drives the first display mobile
umt 10 and/or the second display mobile unit 20 via the
respective toothings 115, 215. Depending on the date, the
toothing 40a of the second command mobile unit 40 may be
driven by the first display mobile unit 10, more particularly
by the toothing 11¢, and/or by the second display mobile unit
20, more particularly by the toothing 21¢. When it 1s driven,
the second command mobile unit 40 can in turn dnive the
first display mobile umt 10 via the toothing 11¢ and/or the
second display mobile unit 20 via the toothing 21c.

In a second variant of the first embodiment 1llustrated 1n
FIG. 6 only the conformation of the second display mobile
unit 20 1s modified. In this variant the second display mobile
unit 20 includes a third toothing 215 disposed 1n the plane
P1 having /7 teeth and a fourth toothing 21¢ disposed 1n the
plane P2 having 8 teeth.

The third toothing consists for example of a set of ten
teeth equi-angularly distributed about the axis A2, three of
which teeth have been removed or not formed. In other
words, 1t 1s a set of ten teeth of which three teeth are missing.
The seven teeth of the third toothing are preferably distrib-
uted as follows: three juxtaposed teeth, a space leit free by
a missing tooth, two juxtaposed teeth, a space lelt free by a
missing tooth, two juxtaposed teeth and a space left free by
a missing tooth.

The fourth toothing consists for example of a set of ten
teeth equi-angularly distributed about the axis A2, two of
which teeth have been removed or not formed. In other
words, 1t 1s a set of ten teeth of which two teeth are missing.
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The eight teeth of the fourth toothing are preferably distrib-
uted as follows: eight juxtaposed teeth and a space leit free
by two missing teeth.

This vaniant has in particular the advantage of ofiering
toothings 216 and 21c¢ with few missing, removed or not
formed teeth, which makes 1t possible to prevent skewing of
the arms 81, 82 and more particularly the arm 82 cooper-
ating with the second mobile unit.

A second embodiment of a timepiece 120 1s described
hereinafter with reference to FIG. 9.

The timepiece 120 1s for example a watch, in particular a
wristwatch.

The timepiece 120 includes a timepiece movement 110.
The timepiece movement 1s intended to be mounted 1n a
timepiece case 1n order to protect 1t from the external
environment.

The timepiece movement 110 may be an electronic move-
ment or a mechanical movement, in particular an automatic
movement.

The timepiece movement includes a device 100 for dis-
playing an indication of the time or derived from the time.
The indication of the time or derived from the time 1is
preferably an indication of the date. Nevertheless, the 1ndi-
cation may be of any other kind, 1n particular a numerical
indication on two digits or more such as an 1indication of the
year or an indication of the month or an indication of the
hour or an indication of the minute or an indication of the
second.

In this second embodiment the display device 1s for
example a “grande date” date display type.

In this second embodiment the display device further
includes a correction mobile unit 70 acting on the iterme-
diate mobile unit 50, more particularly on the toothing 50q.
Alternatively, the correction could also be effected by driv-
ing directly the fifth toothing 30a of the first command
mobile unit 30. The device could further include (substituted
for the correction mobile unit 70) an arm used to eflect a
correction by acting on the mobile unit 50 or on the first
command mobile unit 30.

Different design variants are possible for driving the two
display disks 12 and 22. All of the variants described here
function 1n accordance with the same sequence of displaying
the date, with the same number of teeth on the display
mobile units 10 and 20 and on the command mobile units 30
and 40. The only diflerences between the different variants
described are the disposition and the number of teeth pro-
vided on the third and fourth toothings of the display mobile
unit 20.

Regardless of the embodiment or the variant, the first,
third and fifth toothings preferably have substantially the
same first primitive diameter.

Regardless of the embodiment or the variant, the second,
fourth and sixth toothings preferably have substantially the
same second primitive diameter.

Regardless of the embodiment or the variant, the first and
second primitive diameters are preferably equal or substan-
tially equal.

Regardless of the embodiment or the variant, the first and
second command mobile units 30 and 40 are preferably
arranged 1n a coaxial manner. Nevertheless, 1t 1s also pos-
sible to dispose them on two distinct axles whilst retaining
the same operation of the kinematic chain of the display
device.

Regardless of the embodiment or the vanant, the first
toothing 115, the second toothing 11¢, the third toothing 215
and the fourth toothing 21¢, along with the fifth toothing 30a
and the sixth toothing 40a of the first and second command
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mobile units 30 and 40 preferably all have substantially
identical profiles and moduli. These six toothings also have
the same angular pitch with 10 teeth, missing or not,
equi-angularly distributed about their respective axis. How-
ever, these features do not constitute a limitation on the
functioning of the device. For example, 1t would be entirely
concelvable to have different numbers of teeth on the two
display mobile units 10 and 20 1n order to follow different
successions of digits on the other two display disks 12 and
22. The numbers of digits on the two display mobile units 10
and 20 are not necessarily identical. Likewise, the numbers
of teeth on the gears 11 and 21 do not need to be i1dentical.
The numbers of teeth on the two command mobile units 30
and 40 have no influence on the sequencing of the jumps of
this device either. The number of teeth of the fifth toothing
30a of the first command mobile unit 30 could be different
from that of the sixth toothing 40a of the second command
mobile unit 40.

Regardless of the embodiment or the variant, the number
of locations available for arranging teeth on the toothings
1156, 11¢, 2156 and 21c¢ of the two display mobile units 10 and
20 could also be a multiple of the number of digits indicated
on the display disks 12 and 22.

Regardless of the embodiment or the variant, the meshing
of the toothings 115, 11¢, 215 and 21c¢ of the two display
mobile units 10 and 20 could equally be effected with
different profiles and/or moduli on the toothings 30a and 40qa
of the two command mobile units 30 and 40. For example,
the toothings 30a and 40a could be substantially half the size
of the toothings 1156, 11¢, 215, 21c.

In other design variants 1t 1s possible to have the two
display disks 12 and 22 superposed or partly superposed. It
1s even possible to dispose the two display disks in a coaxial
manner. In the case of a coaxial superposition of the display
disks the construction of the kinematic chain would then
have to be transposed onto four distinct planes instead of
two, because the toothings 115, 11¢, 215 and 21¢ of the two
display mobile units 10 and 20 must be coaxial. The
kinematic chain would however remain unchanged, because
it would still be possible to have a fitth toothing 30a of a first
command mobile unit 30 meshing with the first and third
toothings 115 and 215 and a sixth toothing 40a of a second
command mobile umt 40 meshing with the second and
fourth toothings 11¢ and 21c.

Regardless of the embodiment or the vanant, a locking
system, 1n particular a “Maltese cross”, could be added to
one or more supplementary levels of the display mobile
units 10 and 20 or of the command mobile units 30 and 40.

Regardless of the embodiment or the variant, the first
command mobile unit 30 may be driven directly by the
intermediate mobile unit 50 via the respective toothings 30q
and 50aq or by a supplementary level of teeth not represented
here.

Regardless of the embodiment or the variant, it 1s possible
to drive the first and second mobile units directly with the
first command mobile unit 30 (without recourse to mobile
units S0 and 60). To this end the first command mobile unit
30 could comprise a limited number n of teeth, for example
one tooth or two teeth or three teeth (equi-angularly distrib-
uted), and configured so that a rotation of 1/n revolution
occurs every 24 hours. The drive could be of the instanta-
neous jump type or of the semi-instantaneous jump type or
of the trailing type. For example, the mobile unit 30 could
include only two diametrically opposite teeth driving the
first and second display mobile units 10 and 20 on the line
of centers. The command mobile umit would then have to
perform a half-turn every 24 hours.
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Regardless of the embodiment or the variant, the display
of the digit O on the tens display disk 22 may be replaced by
a gap, that 1s to say a zone of the disk with no digit. Thus the
sequence 0,0, 1, 1,1, 2, 2, 2, 3, 3 may be replaced by “gap”,
“cap”, 1, 1, 1, 2, 2, 2, 3, 3.
Regardless of the embodiment or the variant, the time-
piece, 1n particular the movement or the display device, may
include a jumper or indexing device 80, in particular a first
embodiment of a jumper or indexing device 80 as described
hereinaiter with reference to FIGS. 9 to 13.
The jumper or indexing device 80 includes:
at least one first arm 81 including a first beak 81a for
positioning a first mobile unit 10,

at least one second arm 82 including a second beak 82a
for positioning a second mobile unit 20,

an clement 84 for elastically returning the first arm and the
second arm to configurations positioning the first and
second mobile units, and

a lever 83 interfaced between:

on the one hand, the elastic return element, and
on the other hand, the first and second arms.

The jumper or indexing device 80 enables indexing of the
angular position of each of the first and second mobile unaits,
that 1s to say to definition of a particular angular position
among a particular number of stable angular positions, for
example 10 positions, for each of the first and second mobile
units. Those positions are positions enabling the mobile
units to ndicate mformation.

As stated above, the first mobile unit 10 1s mobile 1n
rotation about the axis A1l and the second mobile unit 20 1s
mobile 1n rotation about the axis A2. The device 80 prefer-
ably includes a frame 99 on which the first mobile unit 10

1s mounted to be mobile 1n rotation about the axis A1 and on
which the second mobile unit 20 1s mounted to be mobile in
rotation about the axis A2. The frame may be 1n particular
be a movement blank such as a plate or a calendar ring 99.

The first arm or lever 81 1s mounted to pivot relative to the
frame 99 about a pivot axis AS of the first arm.

The second arm or lever 82 1s mounted to pivot relative
to the frame 99 about a pivot axis AS of the second arm.

The first arm or lever 81, 1n particular the first beak 81a,
1s 1ntended to cooperate with the first toothing 115 and
second toothing 11¢ of the first gear 11 of the first display
mobile unit 10. The second arm or lever 82, in particular the
second beak 82a, i1s mtended to cooperate with the third
toothing 215 and the fourth toothing 21¢ of the second gear
21 of the second display mobile unit 20. It 1s these two arms
or levers 81, 82, in particular the beaks thereof, that by
interaction with the teeth of the toothings enable angular
indexing of the two display mobile units 10 and 20, as
represented in FIG. 2.

To be more precise, the imndexing of the first display
mobile umt 10 1s handled by the beak or the head 81« that

1s part of the arm 81. The head 81a has two tlanks 815 and
81c. It 1s the arrangement of these two flanks cooperating by
contact with the flanks of successive teeth of the first
toothing 115 and the second toothing 1l1c that enables
angular indexing of the first display mobile umt 10, as
illustrated 1n FIG. 10.

In an analogous manner, the second display mobile umit
20 1s indexed by the beak or the head 82qa that 1s part of the
arm 82. The head 82a has two flanks 825 and 82c¢. It 1s the
arrangement of these two flanks cooperating by contact with
the flanks of successive teeth of the third toothing 215 and
the fourth toothing 21c¢ that enables angular indexing of the
second display mobile unit 20, as illustrated in FIG. 10.
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The elastic return element 84 enables elastic return of the
arms or levers 81 and 82 by means of an interface means 83,
such as a lever, that enables transmission and distribution of
the force of the elastic return element 84 between the two
arms or levers 81 and 82. The imterface means 1s therefore
interfaced or disposed between the arm or the levers 81 and
82 and the elastic return element 84. The elastic return
clement 84 1s mechanmically connected to the frame 99. For
example, the elastic return element 84 1s mechanically fixed
to the frame 99 at one of i1ts ends. The return element
advantageously takes the form of a leafl spring.

The mterface means 83 preferably includes a pin 86 that
1s guided 1n a groove 85 formed on the frame. Associated
with the pin 86, this groove 835 enables the interface means
83 to ofler a first degree of freedom 1n rotation, 1n particular
about an axis parallel to or substantially parallel to the axis
AS, and a second degree of freedom 1n translation relative to
the frame perpendicularly to the line of centers defined by
the axes Al and A2 or substantially perpendicularly to the
line of centers defined by the axes Al and A2.

In a varniant that 1s not illustrated the pin may be formed
on or fixed to the frame and the groove may be formed 1n the
interface means. In other words, 1n a variant the structure
may be reversed.

The interface means 83 includes 1n particular a first
contact zone 83a or 83a' cooperating with the elastic return
clement 84, in particular with a second end of the leaf spring
84, a second contact zone 835 or 835' cooperating with the
first arm or lever 81 and a third contact zone 83¢ or 83
cooperating with the second arm or lever 82, as represented
in FIG. 10.

The spring 84 transmits 1ts return force to the interface
means 83 via the first contact zone 83a or 83a'. This return
force 1s then transmitted to and distributed between the first
and second arms 81 and 82 by means of the second and third
contact zones 8356 or 835" and 83c¢ or 83¢' respectively.

A second embodiment of a jumper or indexing device 80
1s described hereinafter with reference to FIGS. 14 to 16.

The second embodiment of the jumper or indexing device
80 differs from the first embodiment of the jumper or
indexing device 80 mainly or only 1n the geometry of the
interface means 83"

In the second embodiment of the jumper or indexing
device 80 the mterface means 83' advantageously has a
globally rectangular or trapezoidal section 1n the planes of
FIGS. 14 to 16 perpendicular to the axes Al, A2 and AS.

The interface means 83' in particular includes a first
contact zone 83a' cooperating with the elastic return element
84, 1n particular with the second end of the leaf spring 84,
a second contact zone 83b' cooperating with the first arm or
lever 81 and a third contact zone 83¢' cooperating with the
second arm or lever 82, as represented 1n FIGS. 14 to 16.

The first contact zone 83a¢' may extend along a smaller
base of the trapezoidal section. This contact zone advanta-
geously constitutes a cam surface 89 adapted to arm the
clastic return element 84 when the interface means pivots 1n
rotation about an axis perpendicular to the plane of FIGS. 14
to 16, 1n particular about the axis of the pin 86. In fact,
relative to a rest or neutral position like that represented in
FIG. 10 1n which the surface 89 would be substantially
parallel to the end of the leal spring 84, in the positions
represented 1n FIGS. 14 and 16 the interface means 83' has
moved 1n translation downward, in the direction of the leat
spring 84, perpendicularly to the axis AS, and has pivoted
about the axis of the pin 86. These movements cause a {irst
movement or arming of the elastic return element 84
because of the movement in translation of the interface
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means 83' and a second movement or arming of the elastic
return element 84 because of the rotation of the interface
means 83' via the cam surface 89. The cam surface 89 1s
arranged or conformed so that, in the configurations of
FIGS. 14 to 16, the arming of the elastic return element 84
1s the same or substantially the same as 1n the configuration
from FIG. 15, where the interface means has moved 1in
translation downward, in the direction of the leaf spring 84,
perpendicularly to the axis A5 and without or substantially
without pivoting about the axis of the pin 86.

The distribution of the force produced by the elastic return
clement 84 between the two arms 81, 82 depends on the
relative positions of the three contact zones 83a, 836 and 83¢
or 834', 830" and 83¢', the geometries adopted for the arms
81, 82 and the elastic return element 84 cooperating with
these three contact zones 83a, 835 and 83¢ or 834', 835" and
83¢', the geometry and the position of the gmiding action of
the means 83 or 83' and the relative position between the
arms 81 and 82.

In one variant, the first arm and the second arm may
consist of the same monobloc or monolithic assembly. In
this kind of variant the monobloc or monolithic assembly
may be conformed so as to allow a degree of freedom in
rotation of the first and second arms about an axis parallel or
substantially parallel to or coincident with the axis A5, for
example by means of Rod Cluster Control type elastic
pivots. The interface means 83 or 83' may equally be part of
the monobloc or monolithic assembly and offer a degree of
freedom 1n rotation about an axis parallel to the rotation axis
of the first and second arms and a second degree of freedom
in translation relative to the frame perpendicularly to the line
of centers defined by the axes Al and A2 or substantially
perpendicular to the line of centers defined by the axes Al
and A2, via elastic connections formed to this end. The
monobloc or monolithic assembly may include a sub-frame
adapted to be fixed to the frame and positioned so that the
interface means 1s able to be 1n contact with the end of the
spring. The proposed mobile units indexing device could
therefore be constructed in one or more flexible guidance
parts able to combine a plurality of parts and/or functions
described 1n the present document.

Regardless of the vanant, the greatest dimension of the
interface means 83 or 83' 1s preferably at least twice or at
least three times less than the greatest dimension of the first

arm and/or the greatest dimension of the second arm.

In one variant, the geometries of the elastic return element
84, the interface means 83 or 83', the arms 81, 82 and
consequently the contact zones 83a, 835 and 83¢ or 834/,
830" and 83" could be modified so as to modily the
distribution of the force transmitted to the two arms or levers
81, 82 by the elastic return element 84 via the interface
means 83 or 83'. Employing the same logic, these geometric
modifications would make it possible to modity the force
and/or the variations of force produced by the elastic return
clement 84 as a function of the number of arms or levers
actuated. It 1s therefore possible to modulate the return force
at the level of the levers as a function of the requirements of
the design.

In one vanant the various degrees of freedom conferred
on the interface means could be obtained with no pin or
groove. To this end, the interface means 83 or 83' would
have to be, for example, guided directly by the arms or
levers 81, 82 and/or by the elastic return element 84, the
geometries of those components being adapted of course.
With this type of design 1t would even be possible to add a
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supplementary degree of freedom, for example a second
degree of freedom 1n translation in a plane perpendicular to

the axis AS.

In a variant, the pivoting of the arms or levers 81 and 82
could be other than coaxaal.

In the vanant illustrated 1n FIG. 10 1n particular the two

arms or levers 81 and 82 act oppositely to one another
relative to the axis AS. However, 1n an alternative variant
these two arm or levers 81 and 82 could be superposed, in
particular 1n the situation where the two display mobile units
are superposed or coaxial. In that case the interface means
83 or 83' 15 advantageously mounted on a pivot connection
about an axis parallel to the plane of FIGS. 11 to 13.

In one variant the mobile units indexing device could
equally be implemented with arms or levers 81 and 82
functioning in translation. In that case the interface means 83
or 83' 1s advantageously disposed so as to bear against the
ends of the arm or levers 81 and 82 functioning 1n transla-
tion.

In different variants the elastic return element 84 could 1n
particular include one or more blades or be a coil spring, a
flexible guide or any other device able to apply a return
torque or force. The elastic return element could 1n particular
comprise two leal springs separated by a portion forming a
cam adapted to cooperate with the interface means.

In one vaniant an intermediate part could be added
between the interface means 83 or 83' and the elastic return
clement 84.

By extension, the indexing device 80 could equally func-
tion with more than two arms or levers.

Different situations of actuation of the arms or levers 81,
82 as a function of the various possible sequences at the time
of a date jump are explained below.

Thanks to the arrangement and to the conformation of the
interface means 83 or 83' the deformation of the elastic
return element 84 when the two arms or levers 81, 82 are
actuated may here be advantageously equivalent or substan-
tially equivalent to the deformation of the elastic return
clement 84 when only one of the two arms or levers 81, 82
1s actuated. This results in an equivalent or substantially
equivalent consumption of energy regardless of the number
of arms or levers actuated.

One embodiment of a first method for operating a device
100 described above or a timepiece movement 110 described
above or a timepiece 120 described above 1s disclosed
hereinaiter with reference to FIGS. 7 and 8.

The method includes:

a step of the first command mobile unit 30 driving the first

display mobile unit 10, and/or

simultaneously, a step of the first command mobile unit 30

driving the first display mobile unit 10 and a step of the
first display mobile unit 10 driving the second display
mobile unit 20 via the second command mobile unit 40,
and/or

a step of the first command mobile unit 30 driving the

second display mobile unit 20, and/or

simultaneously, a step of the first command mobile unit 30

driving the second display mobile unit 20 and a step of
the second display mobile unit 20 driving the first
display mobile unmit 10 via the second command mobile
unit 40.

One embodiment of a second method of operating a
device 80 described above or a device 100 described above
or a timepiece movement 110 described above or a time-
piece 120 described above 1s also disclosed hereinatter with

reterence FIGS. 11 to 16.
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The method includes:

a step of movement of the first arm and/or of the second
arm because of the eflect of the movement of the first
mobile unit 10 and/or of the second mobile unit 20 and
a step of arming the elastic return element 84 because
of the eflect of a movement of the lever 83, 83', and

a step of restituting of the elastic return element 84 (that
1s to say a step of restituting elastic potential energy)
causing driving in rotation of the first mobile unit 10
and/or of the second mobile unit 20 via the lever 83, 83"
and the first arm and/or the second arm, 1n particular
until the first and/or the second mobile unit reaches 1its

next stable or indexed position.

In the embodiment described with reference to FIGS. 14
to 16, the arming step preferably has the same intensity 1n at
least two of the following situations:

the arming 1s brought about by a movement of the first

mobile unit,

the arming 1s brought about by a movement of the second

mobile unit,

the arming 1s brought about by a movement of the first and

second mobile units.

The kinematic chain for driving the display mobile units
10 and 20 by the command mobile units 30 and 40 varies as
a function of the date to jump. The various possible situa-
tions are explained below, 1n particular with reference to the
first variant of the first embodiment. The diagrams in FIG.
7 enable these various situations to be 1illustrated.

Passage from “29” to “307:

The display device indicates “29”. The toothing 50a of the
intermediate mobile unit 50 effects one step in the anticlock-
wise direction and drives the fifth toothing 30a of the first
command mobile unit 30 in the clockwise direction. The
fifth toothing 30a therefore drives the first toothing 1156 of
the first display mobile umt 10 in the anticlockwise direc-
tion. The display of unmits on the first display disk 12 then
passes from the unit “9” to “0”. The fifth toothing 30a does
not drive the third toothing 215 of the second display mobile
unit 20. However, as 1t rotates, the toothing 11c¢ of the first
display mobile unit 10 drives the sixth toothing 40a of the
second command mobile unit 40 1n turn driving the toothing
21c¢ of the second display mobile unit 20. The display of the
tens on the second display disk 22 then passes from “2” to
“37,

This dniving principle 1s 1dentical for the passages from
“09” to “10” and from “19” to “207.

Passage from “30” to “317:

The display device indicates “30”. The toothing 50a of the
intermediate mobile unit 50 effects one step 1n the anticlock-
wise direction and drives the fifth toothing 30a of the first
command mobile unit 30 in the clockwise direction. The
fifth toothing 30a therefore drives the toothing 115 of the
first display mobile unit 10 1n the anticlockwise direction.
The display of units on the first display disk 12 then passes
from the unmt “0” to “1”. The fifth toothing 30a does not
drive the third toothing 215 of the second display mobile
unit 20. However, as 1t rotates, the toothing 11c¢ of the first
display mobile unit 10 drives the sixth toothing 40a of the
second command mobile unit 40 1n turn driving the toothing
21c of the second display mobile unit 20. The display of tens
on the second display disk 22 then passes to the next digit,
that 1s to say from “3” to *“3”, the display *“3” being
duplicated on the disk 22.

This driving principle 1s 1dentical for the passages from
“10” to “11” and from “20” to “217, the displays of the “1”

and the “2” being also duplicated.
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Passage from “31” to “01;
The display device indicates “31”. The {ifth toothing 50a

of the intermediate mobile unit 50 eflects one step 1n the
anticlockwise direction and drives the fifth toothing 30a of
the first command mobile unit 30 1n the clockwise direction.
The fifth toothing 30q 1s no longer able to drive the toothing
115 of the first display mobile unit 10 because 1t 1s facing a
missing, removed or not formed tooth. The fifth toothing 30a
drives the toothing 215 of the second display mobile unit 20
in the anticlockwise direction. The tens display of the second
display disk 22 then goes to the next tens digit, from “3” to
“0”. As 1t rotates, the toothing 21c¢ of the second display
mobile umt 20 1s not able to drive the second command
mobile unit 40 via the sixth toothing 40a because here the
toothing 21¢ 1s missing, removed or not formed. The first,
units display disk 12 of the first display mobile unit 10 then
remains in place.

On the passage of the date from “31” to “01” as repre-

sented 1 FIGS. 11 and 14 only the second display mobile
unit 20 1s driven.

In a first phase of actuation of the second arm 82, because
of the eflect of the rotation of the second display mobile unit
20, the second arm 82 1s actuated 1n a first rotation direction
and rises up a tooth of the toothing 215 or 21c¢. As 1t rotates
the second arm 82 arms the elastic return element 84 via the
interface means 83 or 83'. To be more precise, the second
contact zone 835 or 835' bearing on the first arm 81 that has
remained 1n place, the interface means 83 or 83' turns and
moves 1n translation 1n the groove 85 1n a first direction of
movement because of the mobility where the second arm 82
bears on the third contact zone 83¢ or 83¢’.

In a second phase of actuation of the second arm 82 that
follows on after the summit of the tooth of the toothing 215
or 21¢ has been crossed, the second arm 82 1s actuated 1n a
second rotation direction and descends the tooth of the
toothing 2156 or 21¢ because of the effect of the re-arming of
the elastic return element 84 via the interface means 83 or
83'. The interface means 83 or 83' turns and here moves 1n
translation 1n a second direction of movement opposite the
first direction of movement.

Passage from “01” to “02”:

The display device indicates “01”. The fifth toothing 50aq
of the intermediatee mobile unit 50 eflects one step 1n the
anticlockwise direction and drives the fifth toothing 30a of
the first command mobile unit 30 1n the clockwise direction.
The fifth toothing 30a 1s no longer able to drive the toothing
115 of the first display mobile unit 10 because 1t 1s facing a
missing, removed or not formed tooth. On the other hand,
this fifth toothing 30a drives the toothing 215 of the second
display mobile unit 20 in the anticlockwise direction. The
tens display of the second display disk 22 then passes to the
next digit “0”, the display of the tens digit “0” being
duplicated on the disk 22. As 1t rotates the toothing 21¢ of
the second display mobile unit 20 drives the sixth toothing
40a of the second command mobile unit 40 in turn driving
the toothing 11¢ of the first display mobile unit 10. The units
display of the first display disk 12 then passes from the units
digit “1”” to the units digit “2”.

Here the two display mobile units 10 and 20 are driven
simultaneously, as illustrated 1in FIGS. 12 and 185.

In a first phase of actuation of the two arms, because of
the eflect of the rotation of the first and second display
mobile units 10 and 20, the first and second arms 81 and 82
are actuated in a first rotation direction respectively rising on
teeth of the toothings 115 or 11¢ and 215 or 21c. As they
rotate the first and second arms 81 and 82 arm the elastic
return element 84 via the interface means 83 or 83'. To be
more precise, the interface means 83 or 83' moves in
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translation 1n the groove 85 1n a first direction of movement
because of the combined eflect of the first arm 81 bearing on
the second contact zone 835 or 835" and the second arm 82
bearing on the third contact zone 83¢ or 83¢', in such a
manner as to arm the elastic return element 84 via the first
bearing zone 83a or 83a'. Here the movement of the inter-
face means 83 or 83' corresponds to a movement in trans-
lation or substantially in translation. It 1s possible for the
interface means 83 or 83' to be able to pivot. Nevertheless,
this potential movement in rotation 1s of small amplitude, or
even very small amplitude, compared to its movement 1n
translation.

In a second phase of actuation of the two arms that
tollows on after the summits of the teeth of the toothing 115
or 11¢ and 215 or 21¢ are crossed, the first and second arms
81 and 82 are actuated 1n a second rotation direction,
descending the teeth because of the effect of the re-arming
ol the elastic return element 84 via the interface means 83 or
83'. Here the latter moves 1n translation 1n a second direction
of movement opposite the first direction of movement.

These drive principles are i1dentical for the passage from
“11” to *“12” and from “21”" to *22”, the displays of “1” and
“2” also being duplicated.

Passage from “02” to “03™:

The display device indicates “02”. The fifth toothing 50a
of the intermediate mobile unit 50 effects one step in the
anticlockwise direction and drives the fifth toothing 30a of
the first command mobile unit 30 1n the clockwise direction.
The fifth toothing 30a drives the toothing 1156 of the first
display mobile unit 10 in the anticlockwise direction. The
units display on the first display disk 12 then passes to the
next unit. On the other hand, the tens are not driven. In fact,
the fifth toothing 30a 1s no longer able to drive the toothing
215 of the second display mobile unit 20 because 1t 1s facing
a tooth missing, removed or not formed. Nor 1s toothing 11¢
of the first display mobile umt 10 able to drive the sixth
toothing 40qa of the second command mobile unit 40 because
a tooth of the toothing 11¢ 1s also missing, removed or not
formed here. Because of this, the second command mobile
unit 40 and the second display mobile unit 20, more par-
ticularly the second display disk 22, remain 1n place.

In this istance, only the first display mobile unit 10 1s
driven, as represented in FIGS. 13 and 16.

In a first phase of actuation of the first arm 81, because of
the eflect of the rotation of the first display mobile unit 10,
the first arm 81 1s actuated in a first rotation direction, rising
up a tooth of the toothing 115 or 11c¢. As it rotates the first
arm 81 arms the elastic return element 84 via the interface
means 83 or 83'. To be more precise, the third contact zone
83c or 83¢' bearing on the second arm 82 that has remained
in place, the interface means 83 turns and moves in trans-
lation 1n the groove 85 in a first direction of movement
because of the mobility where the first arm 81 bears on the
second contact zone 83b or 835’

In a second phase of actuation of the first arm 81, which
tollows on after the tooth summit of the toothing 115 or 11c¢
1s crossed, the first arm 81 1s actuated in a second rotation
direction, descending the tooth of the toothing 1156 or 1lc
because of the eflect of the re-arming of the elastic return
clement 84 via the interface means 83 or 83'. The interface
means 83 or 83' turns and here moves 1n translation 1n a
second direction of movement opposite the first direction of
movement.

These same principles are applicable to the other jumps
from “03” to “09”, and for the jumps from “12” to *“13” and
so on up to “19”, and for the jumps “22” to “23” and up to

£i293‘5'
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As can be seen mm FIGS. 5 and 6 and as explained
hereinafter with reference to FIG. 8, the teeth of the fifth
toothing are preferably clipped. In fact, 1t 1s in particular
necessary to truncate the end of the toothing 30qa so that the
latter 1s able to cooperate with the toothings 115 and 215
only on the line of centers passing through the axes Al and
A2 and so that there 1s no risk of the latter interfering with
the toothings 115 and 215 away from the line of centers.

Thanks to the solutions described above driving 1s
cllected by two distinct command mobile units having
substantially the same size as the two gears 11 and 21 of the
two display mobile units. The overall size 1n the plane 1s then
advantageously reduced, whilst offering some flexibility for
the arrangement of the display mobile units and for the
sequencing of the display.

These solutions also allow greater freedom as to the
disposition of the display of the date on the dial, but also 1n
terms of the dimensions of the display disks and therefore in
the quality of displaying the date.

These solutions do not involve one large command
mobile unit, but rather two distinct command mobile unaits
cach taking the form of a small gear 1n a format equivalent
or substantially equivalent to that of the gear fixedly
attached to the tens disk and/or to that of the gear fixedly
attached to the units disk.

The indexing device proposed here advantageously
makes 1t possible to employ only one return element adapted
to return two arms or levers able to function independently
of one another or simultaneously. This kind of device 1s
therefore cleverly able to solve the problematic of variations
in the energy consumption of the movement linked to the
simultaneous or non-simultaneous driving of the two
“orande date” display mobile units.

Thanks to the solutions 1n accordance with the mvention
the energy consumption of the movement when driving the
“orande date” 1s 1dentical or substantially 1dentical whether
there 1s one or are two display mobile units to be driven. To
achieve this, the interface means arranged between the
clastic return element and the two arms indexing the two
display mobile units may be conformed so as to impart to the
end of the elastic return means substantially the same
movement 1n a direction perpendicular to or substantially
perpendicular to the line of centers that passes through the
axes Al and A2 in both situations. FIGS. 11 and 13 1llus-
trates a means that moves by a first amount 1n a direction
perpendicular or substantially perpendicular to the line of
centers passing through the axes A1 and A2 because of the
ellect of the movement of the first or second arm. FIG. 12
illustrates a means that moves by a second amount 1n a
direction perpendicular or substantially perpendicular to the
line of centers passing through the axes Al and A2 because
of the effect of the simultaneous movement of the first and
second arms. In the indexing device represented in FIGS. 11,
12, and 13 the first and second amplitudes are particularly
small, so that the difference between these two amplitudes
has no significant effect on the energy consumption of
movement. Thus the energy necessary to drive the “grande
date” mechanism remains identical or substantially identical
whether there 1s one or there are two display mobile units to
be driven and 1s preferably negligible compared to the
energy consumed by the timepiece over 24 hours.

Of course, 1t 1s entirely possible to conform the first and/or
the second arm and/or the interface means so that the second
amplitude of movement of the means 1n a direction perpen-
dicular or substantially perpendicular to the line of centers
passing through the axes Al and A2 to be equal to the first
amplitude of movement of the interface means in a direction
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perpendicular or substantially perpendicular to the line of
centers passing through the axes A1 and A2. This kind of
conformation 1s particularly favorable 11 the stiflness and/or
the pre-arming of the spring are increased, 1n particular with
the aim of making the functioning of the indexing device
secure. In this case, the energy necessary to drive the
“orande date” mechanism remains identical or substantially
identical whether there 1s one or there are two display mobile
units to be driven.

Of course, 1t 15 entirely possible to conform the first and/or
the second arm and/or the interface means so that the
amplitude of movements of the interface means 1n a direc-
tion perpendicular or substantially perpendicular to the line
ol centers passing through the axes Al and A2 varies as a
function of the arm or arms actuated and in particular as a
function of the number of arms actuated. Thus the force
transmitted to the arm(s) could in particular vary according
to the number of arms actuated or according to which arm
1s actuated.

The timepiece mobiles indexing device solutions could be
used 1n any other device employing a plurality of indexing,
arms such as, for example, a day-and-date calendar, an
annual or semi-perpetual or perpetual date calendar, or a
chronograph counting chain.

It could also be used 1n devices 1n which the arms would
for example serve as a mobile unit brake, clutch clamp or
play compensation clamp. Those devices could equally be
equivalent to indexing systems.

None of the i1dentified prior art documents discloses an
indexing device employing two levers or lever beaks that
can be actuated independently of one another or simultane-
ously cooperating with a single return element the arming
level of which 1s substantially the same whatever the number
of beaks actuated. More particularly, none of the identified
documents discloses this kind of indexing device for a
“orande date” mechanism.

Throughout the present document by “qumper” 1s prefer-
ably meant a position indexing device comprising a beak
cooperating with a toothing, in particular with a hollow
between two successive teeth of a toothing, to define at least
one 1indexed position of a mobile unit, the beak being urged
into the hollow by an elastic element.

Throughout the present document by “toothing” 1s pref-
erably meant a set of one or more teeth.

Throughout the present document by “mobile unit” 1s
preferably meant an element able to turn about an axis and
to eflect at least one complete rotation about the axis. The
clement may comprise a plurality of parts fixedly attached to
one another in rotation about the axis. The mobile unit
advantageously includes at least one toothing adapted to
enable driving of the mobile unit 1n rotation about the axis,
in particular by meshing with another toothing external to
the mobile unit.

The 1nvention claimed 1s:

1. A device for display of an indication of time or derived

from the time comprising;:

a first display mobile unit including a first toothing, a
second toothing and a first disk carrying digits intended
to indicate units of the indication of the time or derived
from the time,

a second display mobile unit including a third toothing, a
fourth toothing and a second disk carrying digits
intended to indicate tens of the indication of the time or
derived from the time, and

a mechanism for driving the first and second mobile units,
the mechanism including:
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a first command mobile unit including a fifth toothing,
adapted to cooperate by obstacle with the first tooth-
ing and the third toothing, and

a second command mobile unit including a sixth tooth-
ing adapted to cooperate by obstacle with the second
toothing and the fourth toothing.

2. The display device as claimed 1n claim 1, wherein at
least one of the following:

the first, third and fifth toothings have substantially a same

first primitive diameter,

the second, fourth and sixth toothings have substantially

a same second primitive diameter.

3. The display device as claimed 1n claim 2, wherein the
first and second primitive diameters are equal or substan-
tially equal.

4. The display device as claimed 1n claim 2, wherein the
first, third and fifth toothings have substantially a same first
primitive diameter.

5. The display device as claimed 1n claim 2, wherein the
second, fourth and sixth toothings have substantially a same
second primitive diameter.

6. The display device as claimed 1n claim 2, wherein the
first, third and fifth toothings have substantially a same first
primitive diameter and the second, fourth and sixth tooth-
ings have substantially a same second primitive diameter.

7. The display device as claimed 1n claim 1, wherein the
first command mobile unit and the second command mobile
umt are arranged coaxially on an axis.

8. The display device as claimed 1n claim 1, wherein the
drive mechanism includes a drive wheel including a seventh
toothing adapted to drive the first command mobile unit
directly or indirectly.

9. The display device as claimed 1n claim 1, wherein the
second command mobile unit 1s adapted to be driven by at
least one selected from the group consisting of the first
display mobile unit and the second display mobile unait.

10. The display device as claimed 1n claim 1, wherein at
least one of the following:

the drive mechanism includes a drive wheel including a

seventh toothing adapted to drive the first command
mobile unit directly or indirectly, and the drive mecha-
nism includes an mtermediate mobile unit cooperating
by obstacle with the seventh toothing of the drive wheel
and with the fifth toothing of the first command mobile
unit,

the drive mechanism includes a correction mobile unit

adapted to actuate the fifth toothing of the first mobile
unit directly or indirectly.

11. The display device as claimed 1n claim 1, wherein the
drive mechanism 1s of an instantaneous jump drive mecha-
nism or a semi-instantaneous jump drive mechanism or a
trailing drive mechanism.

12. The display device as claimed 1n claim 1, wherein the
first toothing comprises nine teeth, the second toothing
comprises two teeth, the third toothing comprises four teeth
and the fourth toothing comprises six teeth.

13. The display device as claimed 1n claim 1, wherein the
first toothing comprises nine teeth, the second toothing
comprises two teeth, the third toothing comprises seven
teeth and the fourth toothing comprises eight teeth.

14. The display device as claimed 1n claim 1, wherein at
least one of the following:

the first disk includes the following series of digits <0, 1,

2,3,4,5,6,7,8,97,

the second disk includes the following series of digits <0,

0,1,1,1, 2, 2, 2, 3, 3”.
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15. The display device as claimed 1n claim 1, wherein the
device for displaying an indication of the time or derived
from the time 1s a date display device.

16. The display device as claimed 1n claim 15, wherein the
device for displaying an indication of the time or derived
from the time 1s a “grande date” display device, the first disk
being a units disk and the second disk being a tens disk.

17. A timepiece movement including a device as claimed
in claim 1.

18. A timepiece including a timepiece movement as
claimed 1n claim 17.

19. A method of operating a device as claimed 1n as
claimed 1n claim 1, the method comprising at least one of the
following:

by the first command mobile unit, driving the first display

mobile unit,

simultaneously, by the first command mobile unit, driving

the first display mobile unit, and by the first display
mobile unit, driving the second display mobile unit via
the second command mobile unit,

by the first command mobile unit, driving the second

display mobile unit,

simultaneously, by the first command mobile unit, driving

the second display mobile unit, and by the second
display mobile unit, driving the first display mobile unit
via the second command mobile unit.

20. The display device as claimed 1n claim 1, wherein the
fifth toothing 1s adapted to cooperate by meshing with the
first toothing and the third toothing, and

the sixth toothing 1s adapted to cooperate by meshing with

the second toothing and the fourth toothing.
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