VECHANI éAL'%PI ECE PROVI DED W TH A TOURBI LLON The present ‘i nvention
concerns a nechanical tinepiece, in particular an automatic ti nepiece,
provided with a tourbillon. Mre particularly, it concerns. a tinepiece of
the above-nentioned type, in which the tourbillon which is advantageously
pl aced at the centre, is arranged so as to be entirely visible, to the
user, fromthe side of the dial. The presert invention thus concerns a
mechani cal tinepiece conprising a barrel nmeshing with a tourbillon
characterised in that MBCHANDOAD| TIMEPIECH PROWVADED WITHZXJTQURBIIZ.ONII
timepi ece on a single pivot suppoiting said tourbillon by its base, this
tourbillon which is suspended by its |ower part on this single pivot being
entirely free in its (jyer puesenthi sinvernioon glosreomseras aewwancedl
timepiece conpri fibAecd d& £ ahﬁ:q g i Sied LSkBhent 8-ENepitast abar
readi ng a horonet ri cptal ne, arjdaéa arér"g rreaZ#iang \;ﬁ\'natt% a'tt o%P%?FFénP Be1.de
characterised inVﬁﬁétasépﬁrP@éﬂgpblon is made visible fromthe dial side of
tsal d tlt LTEpI fecet and I?yﬁ]ﬂ@r&g@ﬂt@&ulbegggntﬂte Endtrh tAMRRIRE] eceACELT €hRg
O another eg wgié%e-méhé{gggélggbe, %n which the tourbillon which is
advantagebusly placed at the centre, is arranged so as to
be entirely visible, to the user, from the side of the
dial.

The present invention thus concerns a mechanical

timepiece comprising a barrel meshing with a tourbillon,
characterised in that said tourbillon is rotatably mounted
inside said timepiece on a single pivot supporting said
tourbillon by its base, this tourbillon which is suspended
by its lower part on this single pivot being entirely free
in its upper part. _ _

This invention also concerns a mechanical timepiece
comprising a side called the dial side, visible to the
user for reading a horometric time, and a barrel meshing
with a tourbillon, characterised in that said tourbillon
is made visible from the dial side of said timepiece and
is arranged at the centre of said timepiecé;

According to another feature of the invention, the
tourbillon which completes a revolutioq in one minute
comprises a second hand which forms the rate adjustment
index of this'timepiece.

It is also to be noted that this timepiece comprises
display discs which indicate Ehe horometric time and which

are mounted coaxially to said tourbillon. .

This timepiece also .comprises a dial ring fixedly
mounted in a display dial, this ring forming the guide
means ensuring rotational radial guiding of the display
discs. i

Further, the display discs are driven at their
periphery by a driving device mounted on a frame formed by
a case of said timepiece.



t our-pi | T on"Whi'ch' conpl'etes a revol ution in one ninute conprises a second
hand which forns the rate adjustnent i-ndex of this tinepiece. It is also to
be noted that this tinmepiece conprises display discs which indicate the
horonetric time and which are nounted coaxially to said tourbillon. This
timepi ece al so conprises a dial ring fixe#lly mounted in a display dial,
this ring forming the guide nmeans ensuring rotational radial guiding of the
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ensuring axial %g' Qﬁsoglé}peéﬁs%iss,csformed by brackets ensuring axial
guiding of these discs.

The invention also concerns a mechanical timepiece
.comprising a barrel meshing with a tourbillon,
characterised in that said tourbillon is supported by its
base solely by a bearing whose external ring comprises a
toothing which acts as a £fixed wheel for driving a
satellite pinion of an escapement of said tourbillon.

. The invention also concerns a mechanical timepiece
comprising a barrel meshing with a tourbillon, and means
for displaying a horométric time, characterised in that it
comprises a first gear-train forming the driving gear-
train-.and ensuring the mechanical coupling between the
barrel and the tourbillon, and a second gear-train forming
the ‘display gear-train driving ‘the display means, this .
display gear-train meshing with time-setting means,. the
first driving gear-train and the.second display gear-train
both meshing directly with the barrel which constitutes a
mechanical buffer betyeen the two gear-trains avoiding any
disturbance of the first gear-train when the time is being
set.

The features of the invention will appear more
clearly upon reading the following embodiment description,
given here by way of example, in light of the attached
drawings, in which :

- Figure 1 is a top view of a timepiece according
to the invention, in which the watch-glass and the fixed
bezel have been removed for a better understanding of the -
drawing;

- Figure . 2 1is a cross-sectional view of the
timepiece .of figure 1, passing through the centre, and -
showing in a schematical way the assembly of the
tourbillon on a tourbillon bar upon which a barrel is
pivoted, which is mounted coaxially to said tourbillon;



Thesi nvéntion al so concerns a mechani cal tinepiece conprising a barre
meshing wwth a tourbillon, characterised in .that said tourbillon is
supported by its base solely by a bearing whose external ring conprises a
toot hing which acts as a fixed wheel for driving a satellite pinion of an
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the attached dr atrags, and whiselrond display gear-train represented solely
by these first two wheel and pinion sets;

~ Figure 5 is a cross-sectional view along the line
V-V of figure 4, showing in a more detailed way the wheel
and pinion sets of the driving gear-train connecting the
tourbillon to the barrel;

- Figure 6 is a cross-sectional view of the display
gear-train directly connecting the barrel to the display
disc driving device of the timepiece according to the
invention; :

-~ Figure 7 is a cross-sectional view shown along
the line VII-VII of figure 8, showing more particularly
the wheel and pinion sets and the bars of the disc driving
device,-mounted on the case of said timepiece, these
elements having been brought into a same plane for the
purposes of the drawing; and :

~ Figure 8 is a top view shown along the arrow VIII
of figure 1, showing the above-mentioned driving device,
the dial having been removed from this figure in order to
reveal this system's wheel and pinion sets.

As is seen in figure 1, the timepiece according to
the invention which is represented here by the general
reference 1 comprises a case 2 from which horns 4 (only
one being referenced), intended for attaching a wristlet,
extend in a conventional manner. '

As will emerge during the following description, this
case 2 also has an essential mechanical function of
holding and positioning both the mobile and fixed
horometrical components of timepiece 1. Close to the
internal edge 2a of case 2, and more particularly on the
radial protruding parts 2c¢ extending integral with the



- Figure 1 is a top view of a tinepiece according to the invention,: in
whi ch the watch-glass and the fixed bezel have been renoved for a better
understanding of the drawing; - Figure. 2 is a cross-sectional view of
the tinepiece of figure 1, passing through the centre, and showing in a
schematical way the assenbly of the tourpillon on a tourbillon bar upon
which a barrel is pivoted, which is nounted coaxially to said tourbillon
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Thus, on minute disc 8 a minute hand 8a is formed by
metallic deposit, while on hour disc 10 an hour hand 10a
is formed in the same manner.

The two reSpective hour and minute discs 8 and 10 are
driven at their periphery by external radial toothings
respectively 8b and 10b, as is seen in a more detailed way
in cross-section in figure 3. These two discs 8 and 10
also comprise a central orifice, not referenced, which
gives them an annular shape.

As a result of these peripheral toothings 8b and 10b
the two respective hour and minute discs 8 and 10 are
driven by a mechanical driving device of this timepiece 1
whose essential peculiarity is that it coinprises a
tourbillon, and notably a pallet escapement tourbillon
arranged at the centre of said timepiece.

This central tourbillon which carries the general
reference 20 comprises a conventional moving set of
components, namely a balance whegl 22 which is shown
schematically in figure 2, a balance-spring 24, a pallet
26 and an escapement wheel 28 pivoted on an escapement bar
30. The arrangement of these components on tourbillon 20
and their working is conventional, consequently it will
not be described here in more "detail. For further
information, one can refer to the work entitled "Das
Tourbillon" by Reinhard Meis, Peter Ineichen edition,
Zurich. ' )

Tourbillon 20 is mounted so as to be rotatably mobile
around its longitudinal axis referenced (figure 2) which
is also the central longitudinal axis of timepiece 1
(situated at the intersection of the transversal axes 6h-
12h (referenced Y1) and 3h-9h (referenced Y2), a
characteristic geometrical axis around which the hour and
minute indicators respectively 1l0a and 8a rotate supported



V-V of Tlgure 4, showing in a nore detailed way the wheel and pinion sets .
of the driving gear-train connecting the tourbillon to the barrel; - Figure
6 is a cross-sectional view of the display gear-train directly connecting
the barrel to the display disc driving device of the tinmepiece according to
the invention;, - Figure 7 is a cross-séctional view shown along the line
VII-VIT of flgure 8,, showing nore particularly the wheel and pinion sets
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during the follomnng descri ption S )
from this base 32, axial arms 34 (here three in number)

rise in the direction of a glass G, fixed to base 32 and
connected to each other by transversal arms 36 which join
near to central axis X. Axial arms 34 and transversal arms
36 constitute as far as function is concerned a cage 38
which *encloses®, in cooperation with base 32, the
components of tourbillon 20 housed inside the latter.

As is seen in figures 1 and 2, this tourbillon 20 and
more particularly cage 38 turn freely with a significant
radial play inside a dial ring 40 which has the form of a
tube or hollow pipe and which is driven into a dial C.

Dial C which is placed under display discs 8 and 10
is held firm, by screws which are not referenced, on a
plate P (visible in figure 2) via three columns 42 (figure
1) driven into this plate. This dial C carries visible
time indications through two discs 8 and 10, for reading
the time provided by timepiece 1.

It is thus understood that dial ring 40 is held in a
fixed position on timepiece 1 and that it is fixed in
relation to case 2. Further, it can be seen in figures 2
and 3 that this dial ring 40 comprises a straight external
wall 40b which enables it to ensure the rotational radial
guiding of the two display discs 8 and 10 which are thus
mounted, in relation to this straight wall 40b with a
radial play such that these superposed discs 8 and 10 can
rotate freely around this dial ring 40 and thus around

. tourbillon 20. Dial C and dial ring 40 thus together
constitute a principal component of timepiece 1 by
.ensuring the radial part of the rotational guiding
{(internal guiding) of the hour and minute indicators
formed by discs 8 and 10. Dial C is thus designed, notably



case 2 al so has an.essential mechanical function of holding and positioning
both the nobile and fixed horonetrical conponents of tinmepiece 1. Close to
the internal edge 2a of case 2, and nore particularly. on the radi al
protruding parts 2c extending integral with the 4 |atter, brackets
referenced 6 (here three in nunber) areénounted in-a fixed manner, form ng
part of a guide device for two superposed transparent indicator discs 8 and
10 (figure 3) i¥@i dhiglgnesspdi 5’@! yabhke hbar guadanheeni poiss. pragdseon
mnute disc 8 apsdiviichiland 8a is fornmed by netallic deposit, while on hour
disc 10 an hour hand_10a is fornmed in the sanme_manner. The two respective
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two hour and minute hands respectively 8a and 1l0a are
arranged on these sapphire discs, as additional thickness,
by deposit of a metallic layer, in accordance with
conventional methods. These additional thicknesses have
been shown in an exaggerated manner in figure 3 for a
better understanding of the drawing. Of course, the
designs affixed to these discs are not limited only to the
hands mentioned above.

The two display discs 8 and 10 are further guided in
height (axial guiding) at their periphery by brackets 6,
one of which will be described in more detail with
reference to figure 3. :

Each bracket 6 has a U shape of which one of the-
arms, the lower arm, referenced 6a extends laterally
towards the exterior of case 2 so as to cover a shoulder
44 of this case, formed by the upper surface of one of
radial protruding parts 2c¢ of case 2.

As far as function is concerned, this case 2 by
ensuring the -axial guiding of hour and minute indicating
means 10 and 8 constitutes a frame referenced B. In the
example shown, this frame B is integral with a back F of
case 2, a back on which an oscillating mass, which is not
shown, pivots.

The longest transversal arm 6a of bracket 6 comprises
positioning slots 6b (only one being referenced here,
figure 1) each receiving a pin 46 driven into the frame
forming part B of case 2,. and notably into the
corresponding protruding part 2c. Each bracket 6 is fixed
rigidly to case.2 via a screw 47 also anchored in said
case 2.

From the longest transversal arm 6a acting as base
for bracket 6, an axial arm 6c, which is extended by a
second transversal arm 6d, extends upwards towards watch-



Ass a résult of these peri pheral toothings-8b and |I0b the two respective
hour and minute discs 8 and 10 are driven by a mechani cal driving device of
this timepiece 1 whose essential peculiarity is that it conprises a
tourbillon, and notably a pall et escap;nent tourbillon arranged at the
centre of said tinmepiece. This central "tourbillon which carries the general
reference 20 cogErises a conventional noving set of conponents, nanely a
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axi s around whi PERripBeRyuFrawas 8c and 10c formed of a metallic material,
and comprising a shoulder enabling the corresponding disc
to be received. Driving crowns 8c and 10c are glued to
display discs 8 and 10 and they comprise at their
periphery the external radial toothing 8b, 10b shown in

figure 1, a toothing which is machined directly in these

crowns.

As will be understood below, due to their external
toothing, these two driving crowns 8c and 10c enable the-
two display discs 8 and 10 to be driven in rotation with
the aid of horometric elements which will be described
below.

The two display discs 8 and 10 are guided in height
(axial guiding) as a result of a sandwich structure formed
of two rubies 50 and 52 extending axially facing crowns 8c
and 10c and driven respectively inside transversal arms 6a
and 6d of bracket 6. Thus, these two rubies 50, S2 which
are placed on either side of the display assembly formed
of the two transparent discs 8 and 10 rest in frictional
contact, laterally against one of the flanks of the two
driving crowns 8c and 1l0c.

Further, between the two display discs 8 and 10 a
spacer or cross-brace 54 is inserted, having the form of a
hand whose base 54a is driven into axial arm 6c of bracket
6 and whose head, here in spherical form, extends
downwards in the direction of the centre of the timepiece,
towards the centre of tourbillon 20, inside the space
between the two display discs 8 and 10. As a result of
this arrangement, one can ensure a permanent operating
play of sufficient height between these discs 8 and 10.



mnute indi cators respectively |-Oa and 8a rotate supported .5 by discs 8
and 10. In conventional tinepieces it is around this central axis X that

t he hour and m nute hands and possibly the second hand rotate. As is seen
in figure 2, tourbillon 20 conprises a base 32 which is also rotatably
nobi | e around central axis X and which ats as support to nobst of the
conponents w th which tourbillon 20 is equipped. It will be noted that,
fromthis base 32, a& a¥ibindlse becmoted cthat Auxbdr bezede L nwhiigh is
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is driven into §i§é§|BQAnd 10 and prevents the latter from being visible
from outside the timepiece.

Referring henceforth to figure 2, the horometric
components of timepiece 1 according to the invention will
be described in more detail.

As is seen in this drawing, tourbillon 20 is
rotatably mounted around its longitudinal axis X with the
aid of a bearing 62 whose internal ring 62a is fixedly.
mounted onto base 32 of tourbillon 20.

Thus internal ring 62a of bearing 62 constitutes
guide means for guiding tourbillon 20 in rotation around
central axis X of timepiece 1.

More particularly, this internal ring 62a of bearing
62 is driven into base 32 of tourbillon 20 and it
comprises, inside the latter, a setting 62b shown here
very schematically.and in which a jewel is placed, not
referenced, ensuring the guiding of balance-wheel 22 in
rotation. It will be noted that balance-wheel 22 is
further guided in its upper part by a Jjewel, not
referenced, placed in a support S attached to transversal
arms 36 of cage 38.

Bearing 62 comprises in the conventional manner a set
of balls 62c (only one of which is referenced), as well as
an external ring 62d which, in an advantageous manner,
comprises an external toothing 62e constituting a fixed
wheel 64 of tourbillon 20. External ring 62d of bearing 62
is fixed onto a tourbillon bar 66 which is further, fixed
(in a way not shown) to plate P of timepiece 1, a plate
which is positioned above the oscillating mass which is
not shown and which is fixed onto the back-frame' formed by
case 2.



Dial C'which is placed under display discs 8 and 10 is held firm by SCrews
whi ch are not referenced, on a plate P (visible in figure 2) via three
colums 42 (figure 1) driven into this plate. This dial C carries visible
time indications through two discs 8 and 10, for reading the tinme provided
by timepiece 1. It is thus understood th@t dial ring 40 is held in a fixed
position on tinepiece 1 and that it is fixed in  relation to case 2.
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It will thus be understood from what has just been
described that tourbillon 20 is rotatably mounted at the
centre of timepiece 1 by means of a single pivot (guiding
in rotation in a single pivoting plane) formed by ball
bearing 62. A suspended assembly cantilever structure has
thus been achieved, without an upper bar, for it can be
noted that from the side of glass G, tourbillon 20 is free
from any mechanical coupling since it is not connected to
any additional guiding element. This arrangement is
extremely advantageous as it enables tourbillon 20 to be
positioned with a small end play in relation to glass G
and it completely frees the upper part of said tourbillon.
Further, the latter, being mounted at the centre of
timepiece 1, may comprise diametrical dimensions greater
than an eccentric assembly. It can be noted that in the

extreme, tourbillon 20 could occupy almost all the
available surface of timepiece 1.

As 1s seen in figure 2, the external peripheral
toothing of external ring 62d of bearing 62, which
constitutes fixed wheel 64 of tourbillon 20, meshes with a
pinion 72, called the escape-pinion.

This escape-pinion 72 is rotatably mounted on base 32
of tourbillon 20 via a traversing axis 74 which is housed
in an unreferenced jewel, placed in said base 32.
Traversing axis 74 forms a protruding part on either side
of base 32 and it is connected to escapement wheel 28, a
top view of which is seen in figure 1. Consequently, the
rotation of tourbillon 20 and in particular base 32 around
central axis X via the sole monoplane support provided by
ball bearing 62 enables escapement wheel 28 to be driven



6 in thickness to be able to guarantee this precise positioning. It. is to
be noted here that the two transparent m nute and hour discs 8 and 10 are
made of a mneral material, such as sapphire. As has been noted above, the
two hour and minute hands respectively 8a and 10a are arranged on these
sapphire discs, as additional thickness,l0by deposit of a netallic layer, in
accordance with conventional nethods. These additional thicknesses have
been shown in adlexE@geFaPBd rerdeescape-gindco® {2 whieh dreneddiomsmdang
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radial protruding nHditich 4 &€ wheel 78 which is fixed by screws not
shown under base 32 and which meshes with an intermediate
wheel and pinion set 80 forming part of a first gear-train
R1 shown in figure 4, ensuring the direct mechanical
coupling between a barrel 82 which will be described below
and tourbillon 20,

Barrel 82 which is arranged between plate P and
tourbillon bar 66 is of conventional design as regards its
structure and operation. The axis 83 of this barrel 82 is
rotatably mounted on plate P and in tourbillon bar 66 by
means of conventional bearings which are not referenced.
It will be noted that barrel 82 is mounted directly above
tourbillon 20 and coaxially with the latter, that is to
say also on central longitudinal axis X of timepiece 1.
Thus, as a result of this advantageous arrangement of the
barrel at the centre, said barrel can have diametrical
dimensions greater than an eccentric assembly and, in the
extreme, barrel 82 could, like tourbillon 20, occupy
almost all the available surface of timepiece 1, and
extend beyond the external diameter of the movement.

Barrel 82 drives in the conventional manner a ratchet
84 which receives the energy from an oscillating mass
which is not shown, housed under the plate. It is to be
noted here that tourbillon bar 66 provided with tourbillon
20 together with the other intermediate wheel and pinion
set 80 constitute on plate P a completely separate module
which is mounted on the back-frame of case 2, above the
oscillating mass, a module which, in itself, and provided

. that it meshes mechanically with a driving element, may
function independently of barrel 82.

It is also to be noted in figure 2 that transversal

arms 36 which constitute cage 38 of tourbillon 20 carry an



As. far “as function is concerned, this case 2 by ensuring the axial guiding
-of hour and mnute indicating neans 10 and 8 constitutes a frane referenced
B. In the exanple shown, this frane Bis integral with a back F of case 2,
a back on which an oscillating nmass, which is not shown, pivots. The

| ongest transversal arm 6a of bracket Bl conprises positioning slots 6b
(only one being referenced here, figure 1) each receiving a pin 46 driven
into the frame £BEAKNY0 whieh B pivoteddw mounteddon neppeyt §mrd winkch
correspondi ng pegimpidids Padt 2EngEasinbr agket (niy fbhed bifdi dhide case
.2 via a screw 47 _al so anchored_ in said case 2. Fromthe | ongest

transversal ar nF85eLERFR a§383?éef8ﬁ BFSEREL ©B, batancessPIiR%G 24 \#HR i s

extended by a senofidgurentveBabbnesrafeing derids iyl flmcurvesdl sviet cthe

[0 255,070 TRUB B 4 WALt L UELAS BB, USARledrdde g S s

above, which iscagen3ién tThds assembly, known as a Breguet assembly, is
conventional and will not be described in more detail.

It is to be noted simply that the angular movement of
index 90 in relation to cage 38 of tourbillon 20 enables
the rate of timepiece 1 to be set and thus its accuracy to
be adjusted.

In a very advantageous manner, index 90 forms the
second hand of timepiece 1, the horometric components
described here being provided so that tourbillon 20
completes a revolution in one minute.

Consequently, a tourbillon supporting a second hand
at the centre, has been provided, whose rotation is not
disturbed by any additional supporting obstacle. One can
also note that the upper part of dial ring 40 may comprise
graduations of the seconds to enable the seconds to be
read via the second hand formed by index 90. As is also
seen in figure 1, this second hand 90 is placed above an
index support 92 on which can be marked the indications +
(plus) and - (minus) used for adjusting the rate.

Referring now to figure 4, gear-train R1l, which
ensures the direct mechanical coupling between barrel 82
and tourbillon 20, will be described below.

As has already been mentioned above, a wheel 80a of a
wheel and pinion set-80 meshes with the cage wheel 78 of
tourbillon 20, this wheel and pinion set 80 being
rotatably mounted between two bars, respectively an upper
bar 100 and a lower bar 102, attached to plate P. It is to
be noted here that the upper bar 100 is mounted on the
lower bar 102 which is in turn mounted on plate P, these
construction details not being shown here. These two bars
100 and 102 and the wheel and pinion sets of gear-train Rl
are particularly visible in figure 5, and partially in
figure 2. It is to be noted that figure 5 is a view which



direction of display discs 8 and 10. The three U shaped radi al openings
thus forned by the three brackets 6 receive discs 8 and 10. The two displ ay
discs 8 and 10 conprise at their periphery crowms 8c and | G forned of a
metallic material, and conprising a shoul der enabling the corresponding
disc to be received. Driving crowns 8c gnd |G are glued to display discs 8
and 10 and they conprise at their periphery the external radial toothing
8b, | 0b shown ihati dpeen lopenedobhitngfarhi ahbles tewchimbskshiamdihy of tdlase

fwo dri vi ng cr oube SH08 BEP i Mbediion Aocifebofy’ Sbbfesefld iy F£0°
driven in rotatVBhchi tf areatly Githatedefaring| tomrhis om @9-wi | | be
described bel ow. Thewheeldasgal pindbaCsef 80dallocacempided ian JieiidH daxi al
Oxtendihg"axt al PR IRERS DS tBe Sartipel Td%iben AEGRd | VBRPL) raidle
transversal arnpifidoandefdlod &f agdeat-taibhed,. Thésewheel ramd asirmibn Set
e P! e eSgRcB ke £ 0hic s ok A5 AT a RAEE Hed ' 4
third wheel and pinion set 106, this wheel and pinion set
104 also being rotatably mounted between the two bars 100
and 102. Finally, wheel and pinion set 106 is provided
with a pinion 106b which meshes with the toothing of
barrel 82. As is seen in figure 5, wheel and pinion set
106 comprises an arbor 106c which is rotatably mounted in
plate P and in lower bar 102 which it traverses.
Further as is seen in figure 6, barrel 82 drives a
second gear-train R2 which ensures the driving of display
discs 8 and 10.
This second gear-train R2 comprises a first wheel and
pihion set 110 whose pinion 11l0a meshes with the toothing
of barrel 82, and whose wheel 110b meshes with a pinion

112a of a second wheel and pinion set 112 of gear-train
R2. Wheel and pinion set 112 comprises a wheel 112b
frictionally mounted on arbor 112c of said wheel and
pinion set 112, in order to effect the time setting of
display discs 8 and 10.

Wheel 112b meshes with a pinion 114a of a control
wheel and pinion set 114 shown in more detail in figure 7.
Pinion 1l14a also meshes with a time setting pinion MH
capable of being controlled by the user.

As can be seen more particularly in figure 7, this
control wheel and pinion set 114 comprises an arbor 114Db
on which is arranged another pinion 1ll4c which in turn
meshes with a wheel 116a of a motion-work 116 ensuring the
reduction for driving hour disc 10 in rotation, at the
rate of one revolution every twelve or twenty-four hours.

Motion-work 116 is mounted on a stud 118 attached to
plate P, which is not shown here.



contact, ‘laterally against one of the flanks of the two driving crowns 8c
and | 0c. Further, between the two display discs 8 and 10 a spacer or
cross-brace 54 is inserted, having the formof a hand whose base 54a is
driven into axial arm 6c of bracket 6 and whose head, here in spherical
form extéends downwards in the directi ol of the centre of the tinepiece,
towards the centre of tourbillon 20, inside the space between the two

di spl ay discs 8 and $eidAsck hosswiorkofl tfhi compriseenanpinioe ddrftensuicha
per manent oper aty : L £3 ejgh e h ol 10.
81t will also Edgﬁlgge,%tﬁ{atéﬁéééﬁi g%tz%%] fgwéi E?rﬁ%lﬁ!g %Stgn?%g.‘l‘ﬁ{??e@ f?‘&ia
conventional naikEChis BRrlnMeunted Pof cersso? arpesr id4 dad which

conventional nararied CA-BiasenGlantd GeHiseSwathaNWiasel 000280 othi gh
oxt ends dounvar oyt Gty D8athtsethotegl o8l &b S5z foandedd
prevents the | atdagrs fir2dmanel i 6 SHilse ifmtrpredisitte WHeel iaepipoeion set
122 drives an hour wheel and pinion set 130 which is
" rotatably mounted between bar 124 and a third bar 132,

visible in top view in figures 1 and 8.

Hour wheel and pinion set 130 is a tiered wheel and
pinion set whose lower pinion 130a meshes with wheel 122a,
while the upper pinion 130b meshes with hour disc 10 via
the peripheral toothing of added crown 10c.

Control arbor 114b further comprises an inserted
pinion 136 driven by arbor 114b by a square coupling, this
pinion meshing with a wheel 138a of another intermediate
wheel and pinion set 138 rotatably mounted between the two
bars 124 and 126. Wheel 138a also meshes with a lower
pinion 140a of a minute wheel and pinion set 140, which
has a tiered structure identical to that of hour wheel and
pinion set 130.

Minute wheel and pinion set 140 comp:ises an upper
pinion 140b driving minute disc 8, via the peripheral
toothing of added crown 8c. It will be noted here that the
two discs 8 and 10 are of identical shape and size, as are
the two crowns 8c and 10c.

Hour wheel and pinion set 140 is also rotatably
mounted between the two bars 132 and 124. The three bars
124, 126 and 132 are particularly wvisible in figure 8
which shows in top view the display disc driving
arrangement which has just been described. In figure 8,
dial C has béen removed for a better understanding of the
drawing, which makes display gear-train R2 particularly
visible.

It is to be noted here that the three bars of this
system are mounted on the annular wall of case 2, forming
frame B and that, with the hour and minute wheel and
pinion sets 130 and 140 and with the two intermediate



Referring henceforth to figure 2, the horometric conponents of tinepiece 1
according to the invention will be described in nore detail. As is seen in
this drawing, tourbillon 20 is rotatably nounted around its | ongitudi nal
axis X wth the aid of a bearing 62 whose internal ring 62a is fixedly.
mount ed onto base 32 of tourbillon 20314Thus internal ring 62a of bearing 62
constitutes guide neans for guiding tourbillon 20 in rotation around
central axis X wihee¢l nepd guinilon Mets 122 iand a3lgy, tHeys forireanpartieglaza of

bearing 62 is ' [ e of tourbillon 20 and it conprises, inside
the latter, a g‘é‘%‘%’% &;%gmﬁgﬁgrie'very schematically and in which a

jewel is placed, .notlgtir diferrdscedo basundersteed duhalt rRpeind gearcdraiae R222
in rotation. |ta¥éd |nde mare@itrdet1paldprer hee! gder Lsrd il tHIClciteded n

its upper part by a jewel, not referenced, placed in a support S attached
to transversal Fr’éei%\ggf t@agt'é"ﬂrg?llé%i?ﬂg-6§'h§§ﬁprq“é%sg? THeatRRv ERE onal
manner a set ofdé@pars Gazecedly farm Gamberhg2s mhlererntssd)cime vekkiagy an
external ring 62d an agvant eous, nanner, conprises an ext ei&al

. whi ch Eﬁ e achieved via time ing pinion
t oot hi ng 62e coAStF?Rt FHYSR FARe p
(figure 6) has no appreciable influence on second gear-

train R2, so that tourbillon 20 is not disturbed by this
adjustment. One has thus two gear-trains which are
isolated by the intervention of barrel 82, namely driving
gear-train Rl and display gear-train R2.



mheel'64 of tourbillon 20. External_rrng'62d of bearihg 62 is fixed onto a-
tourbillon bar 66 which is further, fixed (in a way not shown) to plate P.
of tinmepiece 1, a plate which is positioned above t oscilTating nass

whi ch is not shown and.which is fixed onto the back- “ ase 2.
9 External ring 62d of bearing 62 is positioned prelmﬂﬂmmn““mm MI I'on
bar 66 with the aid of pins 68 (here twdSin nunber) I 'venti n"t he *
conventional mafdeAIMSto these two el enents.. The axial attachnment of this
external ring 62d and consequently of tourbillon 20 as a whole, is ensured,
on tourbillon bar 66, with the aid of screws 70, here 3 in nunber, and of

whi ch only one has bedn ¥esheniral cinenieag. dompmigindug Baunneier $83dd

fromwhat has j ysdstiaep wiasctd Refhrbialiohous ) | | @ikl deriisicatiablthatoyatigd

at the centre of ti .!ece_éﬁﬁy.neans of a S|ngle(£|yot (gU|d|n%,|n )

rotation in a sﬁf{:ﬂrg’&l\%h pPEnEPERERREY BOUMRT insddeh§ags TAMERISERded

assenbly cantil esera séingleleivets (62) supporting said tourbillon (20) by
its base (32), this tourbillon which is suspended by its
lower part on said single pivot (62), being completely
free in its upper part.

2. Mechanical timepiece comprising a side called the
dial side (C), visible to a user for reading a horometric
time, and a barrel meshing with a tourbillon (20),
characterised in that said tourbillon (20) is made visible
from the dial side of the timepiece and is arranged at the
centre of said timepiece.

3. Timepiece according to claim 2, characterised in
that said tourbillon (20) which completes a reévolution in
one minute comprises a second hand (90) which forms the
rate adjustment regulating index of said timepiece.

4. Timepiece according to claim 3, characterised in
that it comprises display discs (8, 10) which indicate the
horometric time and which are mounted coaxially in
relation to said tourbillon (20). .

5. Timepiece according to claim 4, characterised in
that it comprises a dial ring (40) fixedly mounted in a
display dial (C), this ring (40) forming guide.means means
ensuring rotational radial guiding of the display discs
(8, 10). )

6. Timepiece according to claim 5, characterised in
that. the display discs (8, 10) are driven at their
periphery by a driving device mounted on a frame formed by
a case of said timepiece. .

7. Timepiece according to claim 4, characterised in
that it comprises toothed driving crowns (8c, 10c¢) which
are fitted respectively at the periphery of the display
discs (8, 10). .

8. Timepiece according to claim 4, characterised in
that it comprises means for supporting the display discs,



thus been achi eved, w thout an upper bar, for it can_be—neted—rhar‘TfﬁﬁTthe
side of glass G tourblllon 20 is free fronlany nechanlcal

it is not connected to any additional guiding elenent. @ﬁﬂﬂw
extrenel y_ advant ageous as it enables tojgbillon 20 to th a

smal | end play in relation to glass G and it conpletely frees t he upper

part of said to rbill.o Eurtg ?e | atter, being nmounted al the centre
of timepiece 1, ﬁﬁ?e OP?}S gac Fﬁﬁe ?C%Ps‘d?%sqr&ﬁlsa’@aelatﬁl g of said

eccentric assentligcslt can be noted t hat |n the extrene, tourbillon 20
coul d occupy al nost a r.f ce 1 S

figure 2, the externa% &%??% era i‘too éﬁ §§Té ”%?ﬁ?lgb ? b@fffn
62, which constmﬁﬁh@@q|Wk@hmhe&0uﬁbxﬁlqmuwbhareqteglsm&ﬂ%m nhahzﬁqnﬁlon
72, called the ESﬁ%B?lQbH' QQO)T'ﬂJsSsﬁﬁﬁé‘PE’e@'wOfitgﬁas%]r@ﬁ e dw%‘s}ea@ on

base 32 of tourbillon 20 via a traversing axi's I'S house
unr ef erenced j e%@larlﬁlgacb@zl nwEgse tﬁiﬁ"eegial TFIREr SOMPrhaas 73 ftQahing

protruding partwBRchi bBes §608 PixdBsihedd Fog ahvengoar@&&emi@e Lrafsrent
wheel 28, a top yiew of which een jn flg Lg . Consequently, t
rotation of touPbi FT‘oﬁs%)pea‘H?f“? r?%?tatlﬁcﬁPHF bat¥ 32 around

10. Mechanical timepiece comprising a barrel (82)
meshing with a tourbillon (20), and means for displaying
an horometric- time, characterised in that it comprises a
first gear-train (R1l) forming the driving gear-train and
ensuring the mechanical coupling between the barrel (82)
and the tourbillon (20), and a second gear-train (R2)
forming the display gear-train driving the display means
(8, 10), this display gear-train (R2) meshing with time
setting means ‘(MH), the first driving gear-train (R1l) and
the second display gear-train (R2) both meshing directly
with the barrel (82) which constitutes between said gear-
trains a mechanical buffer avoiding any disturbance of the
first gear-train (Rl) when the time is being set.



central axis X via the sol e nonopl ane support provided by ball bearing 62
enabl es escapenent wheel 28 to be driven 10 in rotation, via
escape-pinion 72 which here forns a satellite pinion. This driving of -
escapenent wheel 28 ensures the beat of pallet 26, which, in the
conventional manner, enables the alternating oscillating novenent of

bal ance wheel 22 to be maintained. It i's to be noted here that tourbillon
20 conprises inapgfiRAEPN a cage wheel 78 which is fixed by screws not shown
under base 32 amd—whmth neshes with an i nternedi ate wheel and pinion set 80
formng part of a first gear-train R shown in figure 4, ensuring the

di rect nmechani CRIECHANICALITIMEPERCE PROVIDED SUITHI X ITOVRBILRONIescr i bed
bel ow and tourbiTTon 20, Barrel 82 which 1S arranged between plate P and
tourbillon bar 66 is of conventional design as regards its structure and

operation. The axis f& of th| ba ret is_rotatab é qﬁ é%aie P
and in tourbillon ba %Gpﬁﬁs H§W5P &BHVEHPFSEQF BAPF %@lﬁﬁlcﬁﬁ R4St
referenced. comprising a barrel (82) meshing with a tourbillon, this

timepiece being characterised in that the tourbillon (20)
is supported by its base (32) solely by a bearing (62)
whose external ring comprises a toothing which acts as a
fixed wheel (64) for driving a satellite pinion (72) of an
escapement of the tourbillon.

Fig. 2 to accompany the abstract when published.



[t wi*ll be noted that barrel 82 is nmounted directly above tourbillon 20 and
coaxially with the latter, that is to say also on central |ongitudinal axis
X of timepiece 1. Thus, as a result of this advantageous arrangenment of the
barrel at the centre, said barrel can have dianmetrical dinmensions greater
than an eccentric assenbly and, in the extrene, barrel 82 could, I|ike
tourbillon 20, occupy al nost all the avail able surface of tinepiece 1, and
extend beyond the external dianeter of;, the novenent. Barrel 82 drives in

t he conventional manner a ratchet 84 w%ich receives the energy froman
oscillating mass which is not shown, housed under the plate. It is to be
not ed here thatnib' gllon bar 66 provilded with tourbillon 20 together with
the other intern#di'sk-e wheel and pinion set 80 constitute on plate R a
conpl etely separate nodul e which is nounted on the back-frane case 2,
above the oscillating mass, a nodul e ich, initsejf, and proyided that it
meshes nechanically with a @iving el enent, may fungtion indegendently of
barrel 82. It is also to be yioted gp fijgure 2 that fransversaf arns 36

whi ch constitute cage 38 of four bi/l on cdfQry Saan




Lndex '90 which is pivotally nmounted on support. S and whi ch conpri ses
setting pins 92 (only one of which is referenced) capable of acting on

bal ance-spring 24 shown in figure 1. Bal ance-spring 24 is itself nounted
with the aid of a balance-spring stud on transversal arns 36 of cage 38.
Thi s assenbly, known as a Breguet assenbly, is conventional and will not be
described in nore detail. It is to b2 noted sinply that the angul ar
novenent of index 90 in relation to cage 38 of tourbillon 20 enables the
rate of tinmepiece 1 to be set and thus its accuracy to be adjusted. In a

very advant agemus ; : bl|Secon of timepiece 1,
the horonetric C | ped here ' providefHso that tourbillon
20 conpl et es axx vohutlon m nut e. hdeguentlly tourbillon
supporting a sgcon Centye, leen pr ogddd, whose rotation
I's not distur d\g¥_ adp flifspgl  supporfi/hg obst \JOne can al so note
that the uppergpar ' i 40 may pyli se gr ions of the seconds
to enabl e the~€ o ad} via the cynd haofd! f odoed by i ndex 90. As
is al so seen %s figursdl pcond ha //9 Is pliag above an
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(m nus) used for adjusting the rate. Referri ng now to figur gﬁébléf)@bn

Lndex support 92 on which can be-rrar.ked the indications + (% LSS @T@ETHAS BEEN '
Rl, which ensures the direct mechanical coupling between ba

tourbillon 20, will be described below. As has al ready been mant i oned

above, a wheel 80a of a wheel and pinion set 80 meshes ngl\
78 of tourbillon 20, this wheel and p3nion set 80 being rotatably noun

bet ween two bars, respectlveloﬁan upper bar 100 and a Io his etm‘QBeeHRe]
attached to plate P st egoted here that the upper paced
mount ed on the | ower barg 102 hith is in turn mounted on p

construction details notnb |r§ stwn here. These two bars 100 an

t he wheel and pinioR_set f gearttrain RL are particularly V|S|ble|n
figure 5, and partial\y Yigu 2Nt ' i
vi ew whi ch 12 h € d t
drawi ngs but ‘which do I
actually situated fa '
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VWheel* and pinion set 80 al so conprises a pinion 80b which nmeshes with a
wheel 104a of a:second wheel and pinion set 104 of gear-train RL. This
wheel and pinion set 104 conprises a pinion 104b nmeshing with a wheel 106a
of a third wheel and pinion set 106, this wheel and pinion set 104 al so
bei ng rotatably nounted between the two bars 100 and 102. Finally, wheel
and pinion set 106 is provided with a4 pinion 106b which neshes with the
toothing of barrel 82. As is seen in figure 5 wheel and pinion set 106
conprises an arbor 106c which is rotatably nounted in plate P and in | ower
bar 102 which it traverses3Further as is seen in figure 6, barrel 82
drives a second gear-grai n¥R2 which ensures the driving of display discs 8
and 10. This second gfar-trajn R2 conprises a first wheel and pinion set

110 whose pipion || CE&{nmeshes A kg t oot hi ng of el 82, and whose
i a se wheel and pinion set 112
hL2#Conprises a wheel 112b

wheel 11 Ob nmeéshes w t h\g

of gear-train . \Weel
frictionally no ed on
order to effect the ting
meshes with a pinion

106
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wheel* and pinion set 114 shown in nore detail in figure 7. Pinion 114a al so
meshes with a tinme setting pinion MH capable of being controlled by the
user. As can be seen nore particularly in figure 7, this control wheel and
pi nion set 114 conprises an arbor 114b on which is arranged anot her pinion
114c whi'ch in turn neshes with a wheel 116a of a notion-work 116 ensuring
the reduction for driving hour disc 1Q in rotation, at the rate of one
revol ution every twelve or twenty-four’ hours. Mtion-wrk 116 is nmounted on

a stud 118 attached to plate P. which is not shown here. 13 Said

not i on- wo @<conprises a pinion 116b which meshes with a wheel 120a of a
wheel and\Qi ni set 120 lch isAfree ted on control arbor 114b and
whi ch carri 0 'ng th a wheef of an internediate
wheel and pi AWt ed between twg bars 1 and 126. This

I nt er nedi at e i t &22 drives| an houy wheel and pinion set

130 mhicggis tatably m d betWeen bar 124 and
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visibBle in top viewin figures 1 and 8. Hour wheel and pinion set 130 is a

ti ered wheel and pinion set whose | ower pinion 130a neshes with wheel 122a,
whil e the upper pinion 130b neshes with hour disc 10 via the peripheral

t oot hi ng of added crown | Oc. Control arbor 114b further conprises an

I nserted pinion 136 driven by arbor 114b by a square coupling, this pinion

meshing with a wheel 138a of another6internmedi ate wheel and pinion set 138

rotatably nmounted between the two bars 124 and 126. Weel 138a al so neshes

with a | ower pinion 140a of a mnute wheel and pinion set 140, which has a

tiered structure identical to that of @our wheel and g;nion set 130. Mnute
wheel and pinion set 140 conprfles an ypper . igp driving mnute disc
8, via the perlipheral toothing ol added cro lﬂll be noted here
that the two S scs 8 and 10 are of\ i denti cal

I{si ze, as are the two

crowns 8c and"T Oc: ur whegkgand pini of set $0 rotatably nounted
between the two barsy 132} anfliMj24. T ree I | 2 d 132 are
particularly yjsiblejin g 8 whi shpys bw t he drepl ay disc
driving arran nt Wywhicfr | ust sbee 3c igure 8,
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di al *C has been renoved for a better understandi ng of the draw ng, which
makes di splay gear-train R2 particularly visible. It is to be noted here-
that the three bars of this systemare nmounted on the annular wall of case
2, formng frame B and that, wth the hour and m nute wheel and pinion sets
130 and 140 and with the two internedi ate 14 wheel and pinion sets 122
and 138, they forma particular nodule added to case 2. It is also to be
understood that second gear-train R2 does not nmesh directly with first
gear-train Rlpsormyesit [ - t Illon 20. These two gear-trains

bot h depa%% dijhect r barrel 8p. Thug, _t time settmng action which
can be ackpeved W a detti Lon TZyure o;*hég no appreci abl e
i nf | uence “8h~secan
by this adjustindnt.

SO trat,ggjrbillon 30 is not disturbed
i nterventi on qf
gear-train R2.
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1. Mechanical tinepiece conprising a barrel (82) nmeshing with a tourbillon
(20), characterised in that said tourbillon (20) is rotatably nounted
i'nside said tinmepiece on a single pivot (62) supporting said tourbillon
(20) by its base (32), this tourbillon which is suspended by its | ower part
@2 said'single pivot (62), being conpletely free in its upper part. 2.
‘Vechani cal tinmepiece conprising a side called the dial side (C, visible to
a user for reading a horonetric tine, @gnd a barrel nmeshing with a
tourbillon (20), characterised in that said tourbillon (20) is nmade visible
fromthe dial side of the tigepiece and is arranged at the centre of said
ti mepi ece. 3. Tinepiece accé%ding to claim 2, characterised in that said
tourbillon (20) whi checogpl eldes. a revol ution in one minute conprises a
second hand (90) whi chr f@nms the<ate adjustnment regul ating index of said
ti mepi ece. 4. Tingpi ece agcord R 3, characterised in that it

conprises display QI sC&{2 &Nl L]t e thengoronetric tinme and
whi ch are nount el cog(i R a4
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relation to said tourbillon (20). 5. [fFFFEPFEE wLuT Lps 1
‘characterised in that—t conprises a|digls 4l Eﬁ -
display dial (O, thls ring (40) forming gBER Bns neh MAR 1996
tanoﬂathaﬂw=B£ #Hi ng of ‘the di spray discs (8, 10). 6. [Hnepiéce— |
accor “ﬂ“ '“l ‘ character| sed in that the display discs (8, 10) are

dr| ve phery by a drivi ng devi ce mounggd %tgfﬁ{egggdg)b by

case of sald timepiece. 7. Tinepiece according to et racterlsed
|n that it conprises toothed driving crowns (8c, I1Qc) which are fitted
respectively at the periphery f.}he di splay discs (8, 10). 8. Tinepiece
according to claim4, CU?RBCtéJ ﬁg that it conprises neans for
supporting the display #@sgs, d by brackets (6) ensuring the axial
guiding of said disdg. 9 t

LnPnIPCP conpriging a barrel (82)

meshing with a tougbi\l hra er n tkat
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tourbillon (20) i's supported by its base (32) solely by a|bREPLARENBYY SHEET
whose external ring conprises a toothing which acts as a fji xed ngeMARoEwﬁ
driving a'satellite pinion of an escapenent of said tourbil bae....1

Mechani cal tinepiece conprising a barrel (82) nmeshing witl bri1on
(20), and neans for displaying an horomgtric tinmeg Hattae shdeted14/03/88t it
conprises a first gear-train (Rl) formng the driving gear-train and
ensuring the mechani cal coupling between the barrel (82) and the tourbillon
(20), and a second gear-train (R2) form ng the display gear-train driving
the display neans (8, 10), this display gear-train (R2) neshing with tine
setting neans (MH), t fir_\g @ivg;ng gear-train (Rl) and the second

di splay gear-train ( ot hi directly with the barrel (82) which
constitutes bet n sakd\g - Yraifns a nechani cal buffer avoiding any
di sturbance of the\{ir, _ 1 ' ing set.
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