
-1- TIMEPIECE MOVEMENT INCLUDING A CAROUSEL The
present invention generally concerns mechanical
timepiece  movements wherein the portion of the going
train that kinematically  connects an intermediary
wheel to the escape wheel is mounted on a  rotating
platform, which also carries the escapement and the
balance, and 5 wherein said platform is also driven by
the movement to rotate about the  axis of the
intermediary wheel at a different speed from the
intermediary  wheel speed. Timepiece movements that
match the above definition are already  known. CH
Patent No. 7965, in particular, discloses a movement
of this  10 type with reference to drawings, one of
which is reproduced in Figure 1 annexed to this
document. The movement disclosed includes a going
train  of which only the last two wheel sets are
shown. There is a wheel set  formed by the third
pinion and the third wheel (respectively referenced G
and H), and the wheel set formed by the fourth pinion
and wheel 15 (respectively referenced A and C). The
document specifies that the fourth  wheel (or
intermediary wheel) C drives the escape (not shown) in
a known  manner. Moreover, the escape and the balance
E are mounted on a  platform F. The bottom surface of
platform F has a thick cylindrical pivot B  which is
inserted to rotate in an aperture of a plate P.
Cylindrical pivot B is 20 hollow and shaped to let the
arbour of the fourth wheel set pass through it,  so
that platform F and the fourth wheel rotate about the
same axis. Finally  the third pinion G is for driving
platform F in rotation, via a wheel D, which is
pierced in the middle and screwed to the platform,
concentrically to the axis  of rotation of said
platform. 25 In the example disclosed by this prior
art document, third wheel H is  driven in quite a
conventional manner at a speed of one revolution per
7'/z  minutes. Third pinion G has seven times fewer
teeth than wheel D with 



-2- which it meshes, and platform F therefore competes
one revolution every  52 '/~ minutes. Moreover, fourth
pinion A has 7 '/E times fewer teeth than  third wheel
H. Fourth pinion A thus conventionally completes
exactly one  revolution per minute. Since the
rotational speed of fourth wheel C is 5 determined by
the escapement, which itself rotates, with platform F,
in the  same direction as fourth wheel C, the
frequency of balance E has to be  decreased by
approximately 2% to take account of the speed of
platform F. Those skilled in the art will have
recognised a karussel in the above  description. Upon
reading this description, it is clear that the
karussel  10 mechanism is completely different from a
tourbillon mechanism. Indeed, as in an ordinary watch,
with a karussel, the energy from the barrel is
transmitted to the escape wheel via the fourth wheel.
The movement drives  the platform via an additional
gear, and if this gear is uncoupled, the watch  can
continue to function while the platform is no longer
rotating. 15 According to the work entitled, "La
montre: principes et methodes de  fabrication" (pages
298-9), the karussel compensates for poising defects
in  the balance just as well as the tourbillon.
Moreover, it is easier to make and  produce in large
quantities. However, for watch specialists and
collectors  the tourbillon is more attractive to look
at. It is therefore an object of the 20 present
invention to provide a timepiece movement fitted with
a karussel  that has the same aesthetic qualities as a
tourbillon. The invention achieves  this object by
providing a timepiece movement in accordance with
claim 1. According to the present invention, when the
movement is working,  the carriage rotates at a speed
of one revolution per minute.  25 Implementation of
this technical feature is not self-evident. Indeed, in
karussels of the prior art, the fourth wheel also
completes one revolution  per minute. Now, if the
fourth wheel and the carriage were rotating at the
same speed, the escape wheel would not be driven.
Thus, according to the  



present invention, the speed of the fourth wheel is
not one revolution per 30 minute. This wheel is not
therefore actually a fourth wheel, but a false-fourth
wheel or, more simply, an intermediary wheel.
Moreover, since its speed is -3- not one revolution
per minute, it cannot be used to carry the seconds
indicator of a timepiece. However, in a timepiece
fitted with a movement  according to the present
invention, the carriage may advantageously be  visible
on the dial side and itself carry means for indicating
the seconds. 5 One might be tempted to summarize the
annexed claim 1, by saying  that it defines a
karussel, characterized in that it is arranged to
rotate at the  speed of one revolution per minute.
However, it should be specified that  watchmaking
literature contains two incompatible definitions of a
karussel.  This Application uses the term "karussel"
in its conventional sense, which 10 includes all the
features of the preamble of claim 1. However, the work
entitled "Theorie d'horologerie" gives another
definition for a karussel.  According to this more
recent definition, a karussel is simply a tourbillon
in  which the balance is off-centre relative to the
axis of rotation of the carriage.  Evidently, based on
this second definition, a karussel that rotates at the
15 speed of one revolution per minute is something
that is well known to those  skilled in the art. Other
features and advantages of the present invention will
appear  upon reading the following description, which
is given purely by way of non- limiting example, with
reference to the annexed drawings, in which: 20 -
Figure 1, reproduced from CH Patent No. 7965 is a
schematic  cross-section of the gear train of a prior
art karussel; - Figure 2 is a plan view of the gear
train that drives the karussel  carriage of a
timepiece movement according to a particular
embodiment of  the present invention; 25 - Figure 3 is
a schematic cross-section along A-A of Figure 2, 



- Figure 4 is a plan view of the gear train that
drives the escapement  of the timepiece movement of
Figure 2; - Figure 5 is a schematic cross-section
along B-B of Figure 4; -4- - Figure 6 is a plan view
of the complete karussel gear train of  Figure 2; -
Figure 7 is a schematic cross-section illustrating an
alternative  embodiment of the karussel carriage. 5
The gear train driving the karussel carriage, which is
shown in  Figures 2 and 3, is a going type train.
Thus, it includes a centre wheel 3,  driven by a
barrel (not shown), which completes one revolution per
hour, in  a conventional manner. The arbour 5 of the
centre wheel is for carrying a  minute hand. The gear
train further includes a third wheel set that includes
10 a third pinion 7 and a third wheel 9, and a
karussel wheel 17, secured in  rotation to the
karussel carriage 16. Karussel wheel 17 is driven
indirectly by  the third wheel via two intermediary
wheel sets, namely a first intermediary  wheel set
formed of pinion 11 and wheel 13 and a second
intermediary  wheel set referenced 15 and used as
intermediate wheel. By analogy with a 15 conventional
going train, intermediary wheel set 11, 13 is called
"fourth inter  wheel set" below. It will be clear from
the foregoing that, in the present example, as
karussel wheel 17 is separated from centre wheel 3 by
an odd number of  wheel sets, these two wheels rotate
in the same direction. Moreover, the 20 gear ratio
between third pinion 7 and centre wheel 3 is 11 '/4,
whereas the  gear ratio between fourth inter pinion 11
and third wheel 9 is 9 3/5, and that  the gear ratio
between karussel wheel 17 and fourth inter wheel 13 is
5/9. It  can therefore be calculated that karussel 16
rotates 60 times faster than the  centre wheel. It
thus completes 1 revolution per minute. 25 The Figures
also show that karussel 16 carries balance 19 and the



escape mechanism. In the present example, the escape
mechanism is of a  conventional type. It includes an
escape wheel 27, which is visible, in  particular, in
Figure 2 (the escape mechanism is not shown in Figure
3). Figures 4 and 5 show the gear train that connects
the barrel (not  30 shown) to escape wheel 27. The
gear train of Figures 4 and 5 is also of the -5- going
type and shares some of its wheel sets with the gear
train of Figures  2 and 3. The train that drives the
escapement includes centre wheel 3, third  wheel set
7, 9 and the escape wheel set, formed of an escape
pinion 25  and escape wheel 27. The escape pinion is
driven indirectly by third wheel 5 9 via an
intermediary wheel set, formed of pinion 21 and wheel
23. By  analogy with a conventional going train,
pinion 21 and wheel 23 are  respectively called the
"false fourth" pinion and wheel below. According to
the present invention, one of the wheel sets of the
escape drive train is arranged for rotating coaxially
with karussel wheel 17  10 and thus also with the
karussel carriage 16. As Figure 5 shows, in the
present example, it is false fourth wheel set 21, 23
which rotates coaxially  with the karussel. Moreover,
as was already stated, escapement 25, 27 and  balance
19 are mounted in carriage 16 and therefore rotate
therewith. It was already observed that the gear ratio
between third pinion 7 and  15 centre wheel 3 is 11
'/<. Moreover, the gear ratio between false fourth
pinion 21 and third wheel 9 is 10 213. It can
therefore be calculated that the  false fourth wheel
rotates 120 times faster than the centre wheel.
Moreover,  a single wheel set separates the false
fourth wheel set 21, 23 from centre  wheel 3. In these
conditions, false fourth wheel 23 rotates in the same
20 direction as the centre wheel, and thus also
rotates in the same direction as  the karussel
carriage. According to the present invention, the
karussel carriage rotates at  the speed of one
revolution per minute. Given the gear ratios used in
the  



present example, it can be deduced that the centre
wheel completes one 25 revolution per hour. The speed
of arbour 5 of the centre wheel is thus  adequate to
carry a minute hand. It also follows from the gear
ratios  selected that the false fourth wheel 23
completes two revolutions per  minute. As this latter
wheel is rotating in the same direction as carriage
16,  it can be deduced that, in this example, the
speed of the false fourth wheel  30 23 relative to the
carriage is one revolution per minute. -6- It will be
clear from the foregoing that one advantageous
consequence of the gear ratios implemented in this
example is that the  balance and escapement can
operate at the same frequency as in a normal
timepiece movement. Indeed, as the escapement is
mounted in the 5 carriage, it must therefore regulate
the false fourth wheel at the usual speed  of one
revolution per minute. Owing to this feature, it is
possible to use a  standard balance and escapement to
make the timepiece movement of this  example. One may,
for example, choose a balance 19 with a frequency of
3Hz, an escape wheel with fifteen teeth, and a gear
ratio of twelve between  10 escape pinion 25 and false
fourth wheel 23. As can be seen in Figure 5, in this
example, the carriage  arrangement is conventional.
This carriage is pivotably mounted between  bearing 31
of the carriage bridge 33 and bearing 35 of the bar
bridge 37.  The cross-section of Figure 5 shows
another peculiarity made possible by 15 the present
invention. One can see that balance 19 is arranged
coaxially  with karussel carriage 16. Although this
arrangement is aesthetically  advantageous, it could
cause some problems. Indeed, the balance staff
extends in the extension of the (false) fourth wheel
set 21, 23, between the  dial (not shown) and said
wheel set. It will be clear that, in these conditions,
20 it is problematic to extend the arbour of the
fourth wheel set to make it carry  a hand visible on
the dial side. However, since, according to the
present  



invention, it is karussel carriage 16 that rotates at
a speed of one revolution  per minute, the carriage
can replace the fourth wheel set and carry the  second
indicator itself. 25 Figure 7 shows a "flying"
karussel, which forms an alternative  embodiment of
the karussel of the preceding Figures. According to
this  variant, the gear trains and the escapement are
identical to those disclosed  with reference to
Figures 2 to 6. By comparing Figure 7 to Figure 5, one
can  see that a ball bearing 41 has replaced bearing
31 in carriage bar 33. Like 30 bearing 31 of Figure 5,
the boss 43 of the bearing shown in Figure 7 is
traversed by a vertical, cylindrical aperture that
allows the false fourth wheel -7- set 21, 23 to pass
through. Figure 7 also shows that the external ring of
the  ball bearing is secured in carriage bar 33,
whereas the boss 43 carries  karussel wheel 17 and
thus also the carriage as a whole. Owing to this
arrangement, bar bridge 37 (Figure 5) and bearing 35
can be omitted. Thus, 5 in this variant, the carriage
is mounted on a single pivot, which carries the
carriage by the base. Moreover, the top of the
carriage is completely free.  The karussel thus gives
the impression that it is flying above the movement,
hence the name "flying karussel". It will be clear
that various alterations and/or improvements that are
10 evident to those skilled in the art could be made
to the embodiment forming  the subject of this
description, without departing from the scope of the
present invention, as defined by the annexed claims.
In particular, those  skilled in the art could alter
the gear trains by removing or adding wheel  sets or
by changing the gear ratios. The only constraint is
that the karussel 15 wheel 17 must rotate in the same
direction and at a speed 60 times greater  than the
minute arbour 5. It is important to understand that
there is  absolutely no need for the speed of
intermediary wheel set 21, 23 relative to  carriage 16
to be equal to one revolution per minute. The present
invention  



does not actually impose any constraints as regards
the speed of 20 intermediary wheel 23. The
intermediary wheel set may, as in the preceding
example, rotate faster than the carriage in the same
direction as the latter.  However, it may just as well
rotate more slowly than the carriage in the  same
direction, or even rotate in the opposite direction to
the carriage.  Those skilled in the art will not have
any difficulty in making these 25 alternative
karussels. Indeed, they know how to manufacture
balances  and/or escapements that can regulate the
rotation of a wheel at any speed  different from one
revolution per minute. Further, they know how to make
escapements that rotate in one direction or another.
In this regard, it is  worth noting that if wheel 23
is rotating in the same direction, but not as fast 30
as the carriage, its speed relative to the carriage is
negative. In other words,  wheel 23 rotates counter
clockwise relative to the carriage 16. -8- Moreover,
according to another embodiment of the present
invention, with some similarities to the tourbillon
which is disclosed in EP Patent No.  0,973,076, the
(false) fourth wheel set 21, 23 that meshes with the
escapement could be carried by carriage 16 in an
off-centre position, like a 5 planetary wheel. In
these conditions, instead of being coaxial to the
false  fourth wheel set, the carriage would be
arranged to rotate about the arbour  of another
intermediary wheel set, for example a wheel set (not
shown in  the Figures) inserted between the third
wheel set 7, 9 and the false fourth  wheel set 21, 23.
The gear ratios could for example be selected such
that 10 the intermediary wheel set rotates in the same
direction as the carriage but  slightly more slowly.
(Specifically, the intermediary wheel set could, for
example, include a large pinion with 20 teeth arranged
for meshing with  wheel 9, such that the wheel set is
animated at a speed of 54 revolutions  per hour). In
these conditions, relative to the carriage, which
completes 60 15 revolutions per hour, the wheel of the
intermediary wheel set could rotate at  



a reduced speed in the opposite direction (at a speed
of 6 revolutions per  hour, in this example). The gear
ratio between the intermediary wheel set  and the
false fourth wheel set 21, 23 would then be determined
such that  the speed of rotation of the false fourth
wheel 23 relative to the carriage is 20 adapted to the
rate of the escapement used (the wheel of the
intermediary  wheel set could for example have 90
teeth and the false second pinion 21  nine teeth). It
will be clear in this new example that the false
fourth wheel 23  rotates clockwise relative to the
carriage, which means that an escapement  that rotates
in the usual direction (the same direction as in the
first example)  25 can be used. According to a variant
of this last embodiment of the present  invention,
instead of rotating slightly more slowly than the
carriage, the  wheel set inserted between the third
wheel set 7, 9 and the false fourth  wheel set 21, 23
could rotate slightly faster than the carriage. In
these 30 conditions, the false fourth wheel 23 would
rotate anticlockwise relative to  the carriage. As has
been seen this feature does not, however, raise any
real problem for those skilled in the art. -9- CLAIMS
1. Timepiece movement including a barrel, an
escapement that  has an escape wheel and pinion (27,
25), a balance (19) and a gear train  for transmitting
energy stored in the barrel to the escape wheel,
wherein 5 said gear train includes an intermediary
wheel (23) kinematically connected  to the barrel by a
first portion of the gear train and kinematically
connected  to the escape wheel (27) by a second
portion of the gear train, the second  portion of the
gear train, as well as the escapement (25, 27) and the
balance (19) are mounted in a rotating carriage (16)
kinematically 10 connected to the movement and
arranged for rotating coaxially about said
intermediary wheel (23) at a different speed from the
speed of said  



intermediary wheel; characterized in that the movement
imposes a speed of  one revolution per minute on the
carriage (16). 2. Timepiece movement according to
claim 1, characterized in that  15 the carriage (16)
is arranged for rotating clockwise and in that the
carriage  also carries means for indicating the
seconds. 3. Timepiece movement according to claim 2,
characterized in that  said intermediary wheel (23) is
arranged for rotating clockwise at a higher  speed
than the speed of rotation of the carriage (16). 20 4.
Timepiece movement according to claim 1, 2 or 3,
characterized in that said intermediary wheel (23)
meshes directly with the  escape pinion (25). 5.
Timepiece movement according to claim 2, characterized
in that  said intermediary wheel (23) is arranged for
rotating in the same direction  25 as the carriage at
a lower speed than the speed of rotation of the
carriage. 6. Timepiece movement according to claim 5,
characterized in that  the second portion of the gear
train comprises a wheel set inserted between  said
intermediary wheel and the escape pinion, said wheel
set being  mounted in the carriage (16) in an
off-centre position. -10- 7. Timepiece movement
according to any of the preceding claims,
characterized in that the balance (19) is arranged for
oscillating coaxially  with the carriage (16). 8.
Timepiece movement according to any of the preceding
claims,  5 characterized in that the carriage (16) is
mounted on a single pivot (41) that  carries the
carriage (16) by the base, the top of the carriage
being entirely  free. 9. Timepiece movement according
to claim 8, characterized in that  said pivot includes
a ball bearing (41). 10 


