Tri-axial tourbillion for a tinepiece, in particular a
wistwatch The object of this invention is a tri-axia
tourbillon for a tinepiece, in partidular a
wistwatch. In operation, the rate of a tinepiece is
not the same when it is in a vertical position or a
hori zontal position. A pocket watch may for exanple
be adjusted quite easily as nost of the time it is
pl aced in a vertical position. The adjustnent 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 pocket watch is placed in a
hori zontal position, i.e. placed on a table for
exanple, it will be noted that the rate variation wl|
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is generally worn in a horizontal position. However,
dependi ng on the wearer, the average position of the
~watch can vary considerably. As a result, if it is
adjusted in a horizontal position, it may, in sone
cases, show a relatively high rate variation. To
remedy PHEictadPant AYEPHERR dfwrer tHasxpp bpeaEdidlen - for
axial tourbillon described in Sw ss patent no.

a EIRESCEL | b PATSiCBEY 00355 RE Rl I as a tri-axi al
tourbill on described in i SS. patent no. ..
(aph BETIRS ORo. “15GAD061) = THECHETR F0 ot the same when

it is in a vertical position or a horizontal position. A pocket

watch may for example be adjusted quite easily as mest of the
time it is placed in a vertical position. The adjustment made in
this position can be carried out easily, and it will be possible
to keep to a2 variation of 0 to 1 second per day. However, if the
pocket watch is placed in a horizontal position, i.e. placed on a
table for example, it will be noted that the rate variation will
then be approximately 10 seconds per day.

A wristwatch is generally worn in a horizontal position.
However, depending on the wearer, the average 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 remedy this disadvantage, the owner has proposed a bi-
axial tourbillon described in Swiss patent no. ... (applicaticn
no. 580/2003) as well as a tri-gxial tourbkillon described in

Swiss patent no. e (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 mechani sns that neet

this criterion. The tri-axial tourbillon,

particularly for a wistwatch, according to the
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- conprises a cage containing the balance and the
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in a second cage so that it can rotate around anot her .
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in athird cage rotating around an axis that is fixed
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per pendi cul ar to each other. According to a preferred

créfybodihent, the tri-axial tourbillon is driven by a
power wheel mounted on the bottomplate of the |
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cage being in turn mounted rotatably in a third cage rotating
around an éxis that is fixed relative to the timepiece, the three
axes being perpendicular to each other.

According to a preferred embodiment, the tri-axial
tourbillion is driven by a power wheel mounted on the bottom plate
of the timepiece, which drives a pinion securely attached to the
third cage, and causes the said cage to rotate around 1its axis,
thus rotating a pinicon meshing with a crown wheel fixed to the
b&ttom plate cf the timepiece, which rotatably drives the cagé
around 1ts axis, the second cage rotating the first cage around.
its axis by means of a crown wheel and the second pinion, which
is securely attached to the third 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 first

cage.




energy fromthe power wheel to the assenbly fornmed by
the escape pinion, the escape wheel and the bal ance
placed in the first cage. 2 The draw ng shows, as an
exanpl e, an enbodi nent of a tri- axial tourbillon for
a timepiece according to the invention. In the
drawi ng: Figure 1 is a perspective view of a tri-axia
tourbillon nmounted on the bottomplate of-a
ti mepiceceswang Fgurea? bE ax&HNSS- SBCEhBAIOfenther & tri-
tourbillon along the axis of the balance in mhlph,
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hour wheel are not shown. The tri-axial tourbillon
showr ithefdxamies: 1 and 2 has been devel oped for a
wistwatch. This use is not however |imtative, and
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The tri-axial tourbillen shown in figures 1 and 2 has been
developed for a wristwatch. This use is not however iimitative,
and the tourbillon can be used to equip pocket watches or small
clocks.

The tri-axial tourbillon comprises a tourbillon 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 hoclds at one of its rotating ends a pinion 11
that meshes with a fixed hour wheel 12 housed in the bottom plate -
of the movement. The cage C rotates on two bearings 13, 14
securely attached to the movement, and holds on cne of its pivot
points a pinion 15 driven by the centre wheel 16 of the movement

(Figure 1.




third cage Cis fitted wwth a toothed crown wheel 9
with which .the second pinion 10, securely attached
to the cage A, neshes. 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
nmovenent. The cage C rotates on two bearings 13, 14
. securely attached to the novenent, and hol ds on one of
i ts Phievoearpoimtis zadpb neOEHES cdpeven oy tthe bemtimgs 8 and
wheel 16 of the novenent (Figure 1). The bearings 4
landf 5the tdeascsade #d afid rekpebarlpgs @, armk 1ghof the the
cages B and C respectively are, as shown in the
Axmanl n gl evjeewlka bigwsi- n§e PRsgibeard rgd 73 arfd th8 ofgdashé and
cages B and C respectively are ball bearings. The
C cagecA-Lnpr REE i ltheediingice 1, the escape wheel 2
and the escape pinion 3, rotates around the axis Al,
whi IThe £RgS AageEPrBs Hid teer b lneearl o uhe tqfé‘.ape s IA2 and
and A3, the three axes Al, A2 and A3 be
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Under the effect of the motive force of the wheel 16
(figure 1), the pinion 15 imparts movement.to the cage ¢, 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 arcund its
axis A2, and impart movement to the cage A around its axis Al by
means of its crown wheel 92 and the second pinien 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
constructien of the tourbillen described with reference to
figures 1 and 2 1is characterised by a coupling of the said
tourbillon along three axes, which allows for a considerable
reduction in the rate variaticns of the timepiece due to its
position, and for the timepiece to be made completely independént

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

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




axis A2, and inpart novenent to the cage A around its

axis Al by neans 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 the escapenent and the balance 1. It wll be

apparent to a person skilled in the art that the

construction of the tourbillon described with
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coupling of the said tourbillon along three axes,
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variations of the tinmepiece due to its position, and
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of its positioning relative to the earth's gravity.
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'dl nga Moreover, if the tri axial tourbillon that
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Finally, the rotation period of each of the cages can

be displayed on the dial of the tinepiece by neans of

conventional hands or a retrograde display device. 5

CLAIMS 1. Tri-axial tourbillon for a tinepiece,

particularly a wistwatch, 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
ti mepi ece, the three axes being perpendicular to each
other. 2. Tra.-axial tcdt#HdM5|l on according to claim1l,
characterised in that a power wheel nounted on the
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drives the second Cage around its axis second
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of a crown wheel and the second pi ni on securely
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energy fromthe power wheel to the assenbly fornmed by

t heaestapE xeldnt o1y tilvae teseaper ke kcantkichehbat anees being
placed in the cage. 3. Tri-axial tourbillon according

t pecpaidicBlachar agtlerdtbed-in  that the cages rotate
around the axes on ball bearings or jewel bearings.

AT Fourisill [tomraetrdi anrordiaay tof céedm ng, lcharagiterised in
characterised in that the third cage is driven
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timepiece drives a pinion securely attached to the third cage
and causes the said third cage to rotate around its axis thus
rotating a pinion meshing with a c¢rown wheel £fixed to the
bottom plate of the timepiece, which rotatably drives the
second cage arcund its axis, the second cage rotating the
.first cage around its axis by means of a crown wheel and the
second pinicn securely attached to the cage, and thus
transmitting the energy from the power wheel to the assembly
formed by the escape pinicn, the escape wheel and the balance
placed in the cage.

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

Tourbillon according to any of claims 1 to 3, characterised
in that the third cage is driven rotatably arouﬁd its axis
by a pinion securely attached to the cage, and in contact with

a power wheel located on the bottom plate of the timepiece.




by a pinion securely attached to the cage, and in

contact with a power wheel |ocated on the bottom

plate of the tinmepiece. 6 5. Tourbillon according to

any of clains 1 to 4, characterised in that the

second cage is placed inside the cage and driven

around its axis by a pinion neshing wth a toothed
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i nside which the first cage is nounted. 7
third cage.

. Tourbillon according to claim 4, 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.

. Tourbillon according to claim 4, 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.




