tourbillon for a tinepiece, in particular a

Exanpl e enbodi nents of this invention seek
tourbillon for a tinepiece, in
In operation, the rate of a

timepiece is not the same when it is in a vertica
position or a horizontal position. A pocket watch nay
for exanple be adjusted quit€ easily as nost of the
time it is placed in a vertical position. The
adjustnment nmade in this position can be carried out
easily, and it wll be possible to keep to a
variation of 0 to 1 second per day. However, if the

ocket watch is placed in a horizontal position, i.e.
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the rate variation will then be approximatelry—16
seconds per day. A wistwatch is generally worn in a
hori zontal position. However, depending on the
wearer, the average position of the watch can vary
conikggrfbl .. As aresult, if it is adjusted in a
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watch may for example be adjusted qQuite easily as most of the

Tri-axi al

wri stwat ch
to provide a tri-axial
particular a wi stwatch.

time it is placed in a vertical position. The adjustment made in
this position c?n be carried out easily, and it will be possible
to keep to a variation of 0 to 1 second per day. Howééer, if the
pocket watch is placed in a horizontal position, i.e. placed on a
table for example, it will be noted that the réte variation.will
then be approximately 10 seconds per day.

A wristwatch is generally worn in a horizontal position.
However, depending on the wearer, the aver’aée position of the
watch can vary considerably. As a result, if it is adjusted in a
‘horizontal position, it may, in some cases, show a relatively
high rate variation.

To remgdy this disadvantage, the owher has proposed a bi-
axial tourbillon described in Swiss patent no. ... {application’

no. 590/2003) as well as a tri-axial tourbillon described in

Swiss patent no. ... (application no. 1282/2001). The main




probl em posed by these bi-axial or tri-axial
tourbillons anmounts to the production of nechani sns
that are as small as possible, so that they can be
housed in a wistwatch that is still relatively thin.
It is therefore necessary to find nmechani sns that neet

this criterion. In accordance with a first aspect of
rovided tri-axi al
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being in turn nounted 1?otga€?ln%q’a§?%u%hoaaci t'§ gﬁil*},fi’rgle%ﬁ‘t”ely
thhi I d tcaget hotHdragn aLaund ] Sl LEEd ;
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cpitepdgi. cul ar to each other; and characterised in

that a power wheel nounted on the bottom plgte of the
timepi ece drives a pinion securely attached to the
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around its axis thus rotating a pinion nmeshing with a §

thergwn ifhedrovideged tird-rRéabot tomipllabe ofothea timepiece,
i P , which rotatably drives the second cage
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second pinion securely attached to the cage, and thus
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fixed relative to the timepiece, the three axes being perpendicular
to each other; and characterised in that a power wheel mounted on
the bottom plate of the timepiece drives a pinién securely
attached to the third cage and causes the said third cége to rotate
around its axis thus rotating a pinion meshing with a crown wheel
fized to the bottom plate of the timepiece, which rotatably drives
. the second cage around its axis, the second cage rotating the
first cage around its axis by means of & crown wheel and the
second pinion securely attached to the cage, and thus

transmitting the energy from the power wheel to the assembly formed

by the escape pinion, the escape wheel and the balance placed in the

cage.



cage. 2 The draw ng shows, as an exanple, an

enbodi nent of a tri- axial tourbillon for a tinepiece
according to the invention. In the drawing: Figure 1
is a perspective view of a tri-axial tourbillon

nount ed on the bottom plate of a tinepiece, and Figure
2 is a cross-section of the tourbillon along the axis
of t in which, for greater clarity, the
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however thé id:athye, and the tourbillon can be used to
equi p pocket watches or small clocks. The tri-axial
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Plae gadobht giirpdrhdlQ, wheeluraley nattachad to the cage A

meshes.

The tri-axial tourbillon shown in figures 1 and 2 has been
developed for a wristwatch. This use is not however limitative,
and the tourbillon can be used to equip pocket watches or small
clocks.

The tri-axial tourbillon comprises a tourbillen cage A
containing the balance 1, the escape wheel 2 and the escape
pinion 3. This cage is placed inside a second cage B in which it
rotates on the two bearings 4, 5, and which holds the fixed
second wheel 6 with which the escape pinion 3 meshes. The cage B
itself rotates in the third cage C on two bearings 7, 8. The
third cage C is fitted with a toothed crown wheel 9 with which
the second pinion 10, securely attached to the cage A, meshes.

The cage C holds at one of its rotating ends a pinion 11
that meshes with a fixed hour wheel 12 housea in the bottom plate
of the movement. The cage C rotates on two bearings 13, 14
securely attached to the movement, and holds on one of its pivot

points a pinion 15 driven by the centre wheel 16 of the movement

(Figure 1).




The cage C holds at one of its rotating ends a pinion
11 that neshes with a fixed hour wheel 12 housed in
the bottomplate of the novenent. The cage C rotates
on two bearings 13, 14 securely attached to the
novenment, and holds on one of its pivot points a

pi nion 15 driven by the centre wheel 16 of the
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the bal ance 1, the escape wh an e escap

PirabpecBivel ot LD O s1Be axis Al, whilst the cages
B and C rotate around their axes A2 and A3, the three
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effect of the notive force of the wheel 16 (figure
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which rotates around its axis A3. By neans of the
apd Mo reling armipehdicdliaxedocsonn onheel 12, the cage B
Wil inturn rotate around its axis A2, and inpart
movefhtoregat hen cafgechd drounitlidrs dexisidd by figures 1 and
2 can easily be explained as follows:

Under the effect of the motive force of the wheel 16
(figure 1), the pinion 15 imparts movement to the cage C, which
rotates around its axis A3. By means of the pinion 11 and the
fixed crown wheel 12, the cage B will in turn rotate around its
axis A2, and impart movement to the cage A around its axis Al by
means of its crown wheel 9 and the second pinion 10, which is
securely attached to the cage A, and transmit the energy
necessary for the operation of the escapement and the balance 1.

It will be apparent to a person skilled in the art that the
construction of the tourbillon described with reference to
figures 1 and 2 is characterised by a coupling of the said
tourbillon along three axes, which allows for a considerable
reduct?on in the rate variations of the timepiece due to its
position, and for the timepiece to be made completely independent

of its positioning relative to the earth's gravity. The accuracy

of the watch is thus considerably improved. Moreover, if the tri-



means of its crown wheel 9 and the second pinion 10,
which is securely attached to the cage A and
transmt the energy necessary for the operation of
t he escapenent and the balance 1. It wll be apparent
to a person skilled in the art that the construction
of the tourbillon described with reference to figures
akiandiddrg 16har aglenised b coupling of the said
tourbillon along t rﬂgé’ 3)?5}34,%\%’?0 SSFERRE ¥orplgced so that
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made in the dial, the aest het‘i%g'L app ar%lrlh:sg%ﬁ Fjgentional
handsepr ez ereitsopasdd @ilsprhy ddweasi ng. Finally, the
rotati on period of each of the cages can be displayed
on the dial of the tinepiece by neans of conventi onal
hands or a retrograde display device. 9 5 CLAIMS 1.
Tri-axial tourbillon for a timepiece, particularly a



wristwatch, characterized in that the tourbillon
conprises a first cage containing the bal ance and the
escapenent, rotating around an axis, a second cage
being in turn nounted rotating around its axis in a
third cage rotating around an axis that is fixed
relative to the tinepiece, the three axes being

per pendi cul ar to each otB&fMS and characterised in that
a power wheel nounted on the bottom plate of the
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cage an causes the’saitd t
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crown wheel fixed to the bottomplate o
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around its axis, the second cage rotating the first
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the second pinion securely attached to the cage, and
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the assenbly forned by the escape pinion, the escape
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Tri-axial tourbillon according to claim1,
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the thlrd cage and causes the said third cage to rotate around

its axis thus rotating a pinion meshing with a crown wheel
fizxed to the bottom plate of the timepiece, which rotatably
: dfives the second cage around its axis, the second cage
rotating the first cage around its axls by means of a crown
wheel and the second pinien securely attached to the cage,
and thus transmitting the energy from the power wheel to the
assembly formed by the escape pinion, the escape wheel and the
balance placed in the cage.

2. Tri-axial tourbillon according to claim 1, characterised in
that the cages rotate around the axes on ball bearings or
jewel bearings.

3. Tourbillon according to claims 1 or 2, characterised in
that the third cage is driven rotatably around its axis by
a pinion securely attached to the cage, and in contact with a

power wheel located on the bottom plate




a pinion securely attached to the cage, and in contact

wth a power wheel |ocated on the bottom plate 6 of

the tinepiece. 4. Tourbillon according to any of

claims 1 to 3, characterised in that the second cage

is placed inside the cage and driven around its axis

by a pinion neshing with a toothed crown whee

%§CH£§k¥m§E£gghed to the bottomplate. 5. Tourbillon

accordinglio any of clainms 1 to 4, characterised in

ﬁhafoutrgglﬂ)r( Satcccé%g?n? Stcpla gregfl Qf‘ég% tlh%o.sgcoglgja a@%rised
and driven around its axis by a second pinion of the
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attached to the third cage. 6. Tourbillon according
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in the formof a cradle rotating around its axis, the
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glaced_on the two lateral arns of the cradle. 7.
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cond cage is in the formof two annul ar parts
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meshing with a toothed crown wheel securely attached to the
third cage.

6. Tourbillon according to claim 3, characterised in that the
third cage is in the form of a cradle rotating around its
axis, the second cage being mounted rotatably on bearings
placed on the two lateral arms of the cradle.

7. Tourbillon according to claim 3, characterised in that the
second cage is in the form of two annular parts connected by

lateral distance pieces holding the rotation bearings of the

cage, inside which the first cage is mounted..




