5 Biaxial tourbillon for tinepieces, particularly wistwatches In
operation, the rate of a tinepiece is not the same when it is in a
vertical position as it is in a horizontal position. A pocket watch can,
for exanple, be adjusted quite 10 easily as it is placed in a vertical

. position nmost of the tinme. The adjustnent made in this position can be
carried out easily, and it will be possible to maintain a variation of O
to I second per day. However, if the pocket watch is placed in a _
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horizontal position, that is, placed on a table for example, it
15 will be seen that the rate variation will be around 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. Consequently, if it is adjusted in

20 a horizontal position, it wmay in some cases present a
relatively significant rate wvariation.

The purpose of this invention is to eliminate this
disadvantage and to propose fitting a timepiece with a biaxial
tourbillon operating around two perpendicular axes.

25 The Dbiaxial tourbillon for timepieces, particularly
wristwaltches, is characterised in that it comprises a first

- cage containing the balance wheel and the escape pinion, with
the cage rotating around an axis and being housed inside a
second cage mounted rotatably in recesses, with the second cage

30 rotating around another axis pérpendicular to the axis of the
first cage.

The cage containing the balance wheel has a toothed
gecond pinion, which engages with a fixed toothed wheel that is

attached to the bottom plate of the timepiece. The gecond



second pinion, which engages with a fixed toothed wheel that is attached
to the bottomplate of the tinepiece. The second 1 pinion and the bal ance
wheel staff may have the same axis, corresponding to the axis of rotation
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plate of a watch, figure 3 is a cross-secltior{ﬁﬁf t he togrbi IIondi n_ 20
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The drawing shows, as an example, an embodiment of the

biaxial tourbillon that is the object of the invention.

In the drawing:
15 « figure 1 is a ©perspective view of a Dbiaxial
tourbillon,
. figure 2 is a top view of the tourbillon in figure 1
fitted to the back plate of a watch,
« figure 3 is a c¢ross-gection of the tourbillon in

20 figures 1 and 2 along the axis of the balance wheel.

The biaxial tourbillon described above with reference to
figures 1 to 3 of the drawing was developed for a wristwatch.
However, this use is not exhaustive, and the tourbillon c¢an be

25 used in pocket watches or clocks.

When a timepiece is in operation, it can be seen that the
rate variation of the timepiece is not the same in a vertical
position as it is in a horizontal position. If the balance
wheel is adjusted in a horizontal position and the timepiece

30 stays in this position, a rate variation of 0 to 1 second per
day can be obtained. If the timepiece is placed in a vertical
position, the variation may then reach around 10 seconds per

day. Using a tourbillon that rotates on two axes will rectify

this rate difference.



rate.variation of the timepiece is not the same in a vertical position as
it is in a horizontal position. If the balance wheel is adjusted in a
hori zontal position and the tinmepiece 30 stays in this position, a rate

variation of O to dnsecondiper c&lawitas beipbtabdedyith therdrinBpi €6 is
placed in a vertical position, the variation may then reach around 10

seconds per @agurassi Ag Bt dur BE | 156 t RERVINGt FTETFER WG aRSYSREAPRdbCt i fy
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figures 1 to 3 of the draw ng conprises a conventional tourbillon cage A

pl aced i nsi derahdtdferocdge BLvaks ch ARAt r nThe droarbillne tc‘\ﬁﬁepﬁ\v@ﬂé’o‘ls and 2.
The tourbiklon,caa818 RIVaks 2,80t %tlaqlnm@ E%&e axi s /:\Lkér,ﬂsg&% %@g %,i on 3
i on

Taken separately, cage A rotates freely Inside cage e secon
in the tourbi CRBR EdGe2Ree)FERHS l%&figl‘é@ec Be cage. it engages with the
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therefore fixed. The 10 rotation of the outer cage B is therefore carried
out by the seuvbatdpitheores:- Whietvadecares: the Ghigfewesil dnéBlage2bn t he
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and is housed I1n a ‘cage A upper dge o I ch has a Second pinion
.3 with pivots 1 and 2.

In figure 3, the cage and its drive mechanism are shown,
together with a part of the adjustment system, in a cross-
i5 section along the shared axis Al of the cage and the balance
wheel. The adjustment system of the wristwatch comprises the
balance wheel 10 and the escape pinicon 11 and is housed in a
cage A, the upper bridge of which has a second pinion 3 with
teeth 14 that engage with the fixed wheel 4. The cage A is
20 fixed rotatably onto a roller 15 that is attached to the second
wheel 16, which engages with the pinion 11. The cage B 1is
mounted rotatably between two flat jewels 17 and 18 arranged in
recesses provided to this end. The pinion 20 rotates around the
axis A2.
25 In operation, the following results:
« Rotation around the axis Al through the engagement of
the pinion 13 and the fixed wheel 4;
+ Rotation around the axis A2 through the engagement of
the pinion 20, attached to the cage B, and the centre
30 wheel 23.

The wmovement resulting from these two rotations, which
take place simultaﬁeously, extends in a three-dimensional space
relative to a fixed reference system.

A single-axis tourbillon is to a pocket watch as the

35 tourbillon in figures 1 to 3 is to a wristwatch. That is, where



teeth 14 that engage with the fixed wheel 4. The cage Ais 20 fixed
rotatably-onto a roller 15 that is attached to the second wheel 16, which
engages with the pinion 11. The cage Bis nounted rotatably between two
flat jewels 17 and 18 arranged in recesses provided to this end. The
pinion 20 rotates around the axis A2. 25 In operation, the follow ng
results: RotatFom Eamoend ceReebxi gutAl thehrediygbtndne engage ment tief vetrluecpl ni on
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The biaxial tourbillon described above may be placed
under a dial, and it would be possible for the user to study
its operation around the two axes Al and A2. The tourbillon
makes a complete rotation in 8 minutes, and studying its

15 operation 1is interesting and pleasing. The biaxial
~tourbillon may be combined with a second display and/or a
display corresponding to the duration of a complete rotation

on a linear scale from 1 to 8 minutes. The displays
mentioned above may be advantageously produced by means of a

20 retrograde display mechanism described in Singapore patent
application No. ,entitled “Retrograde Display

Mechanism”, filed on 26 March 2004 in the owner’s name.



10 rate errors in all positions, given that it rotates around two The

bi axi al tourbillon described above may be placed under a dial, and it
woul d be possible for the user to study its operation around the two axes
Al and A2. The tourbillon makes a conplete rotation in 8 mnutes, and
studying itgrkanvgperation is interesting and pleasing. The biaxial
tourbillon nay be conbined with a second di splay and/or a display
corresponding to the duration of a conplete rotation on a linear scale
from1l to 8,m nut . i..spl . nentioned above nay be advant ageously

pr oduced by1heanéﬁﬁ?mgﬂgﬂg¥%¥}%%§ggg%1F%ﬁpng%gghanisn1described in

Si ngapore patent apphifeaich@hhdVing £fitst kkie @f rdRaidn) Bedftiet dAie Pd¥inir¥ec hani snt',
filed on 26 March 2004 in the owner's nanme. 4 CLAIMS: 1. A biaxi al
tourbillon for abtlpngepyleebandyhpscarg pigionaand rst cage having a first axis of

rotation, the first c [ 0k . escape pinion;
and a second cage hav?%gcogggégéolﬁlﬂg%i@ssecgﬁé ?}thgﬁ’ggﬁf‘o%ﬂggreeﬁ the first cage
i s housed inside the gedosidcagagchonet] inkde slecmnehdotgs and thepecqpengtiscial ar to
the first axis. 2. Aggi%xial tﬁurbLIIon according to claim1l1, wherein the
second cage is nBERERHCURGORGHISI YR segments. 3. A biaxial tourbillon
according to claiml1l or 2, wherein the first cage further conprises a
second pinion in engagenent with a fixed wheel. 4. A biaxial tourbillon
accordi ng t 3. cl adnhidxialilverbéion acherdsmrio rethimble etheram thetsecondi cageliswhawitechave

teeth. rotatably in segments.

3. A biaxial tourbillon according to claim 1 or 2, wherein the first cage further

comprises a second pinion in engagement with a fixed wheel.

4. A biaxial tourbillon according to claim 3, wherein the second wheel and the
fixed wheel have teeth.
5. A biaxial tourbillon according to claim 3 or 4, wherein the fixed wheel is

attached to the back plate of a timepiece.

6. A biaxial tourbillon according to any one of claims 3 to 5, wherein the axis of

the second pinion is coaxial with the first axis of rotation.

7. A biaxial tourbillon according to any one of claims 3 to 6, wherein the axis of

the second pinion is coaxial with a staff of the balance wheel.

8. A biaxial tourbillon according to any one of the preceding claims, wherein the

second cage is mounted rotatably between two jewels.

0. A biaxial tourbillon according to any one of the preceding claims, wherein the

second cage engages with a third pinion disposed around the second axis.



5. A biaxial tourbillon according to claim3 or 4, wherein the fixed wheel
is attached to the back plate of a tinmepiece. 6. A biaxial tourbillon
according to any one of clainms 3 to 5, wherein the axis of the second
pinion is coaxial with the first axis of rotation. 7. A biaxial tourbillon
accordi ng tqoany Aom@xiaf toatallbacioidhSto MBI €iwheldie tt@ihﬁd gfmoﬂ ﬂ@%tt§&fé@%’
pinion is coaxial with a staff of the bal ance wheel bi axi al
tourbillon accor@ﬁﬁ@ﬂQﬁhQﬂy one of the preceding clalns wherein the
second cage is nmounted rotatably between two jewels. 9. A biaxi al
tourbillon according to any one of the preceding clains, wherein the
second cage iéngagebiavial foubilldi dodofdiny torkndlioBp oS 8@ pasceding cldi@ssacond axis. 5
10. A biaxial tourbillon according to claim9, wherein the third pinion is
attached to a céﬁ@b@amééretrog&adegh%@ﬂwwhaﬂmrte|nlldl@ﬁie tdfempaiongniadingdy one
of the preceding ion a retrograde display nechanismto
i ndi cate |nforna??%%hg%wntﬁmﬁggﬁﬂggggle adj acent to the tourbillon. 12. A
bi axi al tourblllon according to claim 11, wherein the information is the

time for a of the tourbillon. iaxial, tourbillon
according to 'C| a li’E‘aP\RH%’F]g‘?%actcﬂ’éh‘lg 'i‘?é’lf*}“él]l mwﬁﬁﬁm@? %ﬁﬂpﬁion igthedhne. 14,

A bi axi al tourbi If(glo‘{b(ﬁﬁg&g;%tggoﬁ@ﬂﬁ@yomgogf the preceding clains, wherein
the tinmepiece is a wistwatch

13. A biaxial tourbillon according to claim 12, wherein the time is in minutes and/or

seconds.

14, A biaxial tourbillon according to any one of the preceding claims, wherein the

timepiece is a wristwatch.



