10

15

20

25

1 Cas 0765PCT/ ACH Description TOURBI LLON MOVEMENT FOR

TI MEPI ECE Technical field 5 [0001] The present

invention relates to tourbillon nmovenments for

ti mepi eces. Such novenents are well known by those

skilled in the art. The tourbillon is a device making

it possible to inprove the precision of the ¢CasEB5PCE/ACH

It conprises a cage rotatingly nmounted on the frane of

the tinepiece and a bal ance nounted so as to 10
Description| | ate in the cage. The oscillating novenent of the

bal ance is I [ i ement al so
nount ed on ﬁgg@gﬁéNM@%n?%ﬁ|WFﬁ%egr otation by
a train whereof the | ast wheel nmeshes with a pinion
integral with the cage. The escape-wheel, nounted on
Technjgabfieldge, neshes with a fixed wheel . Background of the
i nvention 15 [0002] Certain clocknakers have devel oped
so-called rapid tourbillons, in which only the anchor

[0001]iThel prsxtcat ioverition celges tdﬁeowsmapenmvbm&mﬂelfobeﬂm@leces Such
mounted fixed on the frame of the novene

JRPNRTHE 2k¢ avelloknaTh Y thosa ﬁ'@"%wth@n@”t Ty totirillon is a device

it RRsibWY &3 & th dn oft épfeeé: & 335
gﬁéﬁh%éw ceﬁavg%@gn t%wgp&bj et o g 1‘ev(\:/0[ﬁri£pquea c2go
potatblegly mourited gin thidranue af thedinepiece alad afbaidma:e mounted so as to
t our bH HFES substanti al reduced nevert hel e

SPGliRts i G cqslelipd GBRGe et b P eBaBRES 15 oeneraly

'rﬁalﬁtef AddH tant @sdaﬁ'@ﬁ%nh%l@on&oﬂ’ﬁfeﬁ e c%@rﬂ%é BB§e i driven in
twel ve tee on the fixed escape-wheel. IS anbunts to

Jatating byt ehénam whereof thellasi vehest cnesheseithae rinfongntegralywith the

Lok e ohafe el HihobFLof R G5, YR ahi d i WRdG

tourbillon-type devices described, for exanple, in
Backgaaunghefithe mmnﬁom/ 033513, WO 2005/ 043257, WD 03/017009
and EP 1 564 608. But in these devices, the

[oooz]Qférﬁa?ﬁ cW&ﬁﬁ.'ak&%fmfet (?é:{leic?bédhﬁ) éél%@% EBPdH}Sr%J' in which only the
otingly on the cage of the tourbl

cambnenstlecatbéroeftbee:agammetesbepement wheel being mounted fixed on the

frame of the movement. Such solutions are described in the work entitled “Le

Tourbillon” by R. Meis, ISBN No. 2-58917-097-8.

[0003] Such devices have been the object of only a few unique pieces. Although the total
inertia of the tourbillon is substantially reduced, it is nevertheless significant given
that, for construction reasons, it is difficult to image having more than
approximately twelve teeth on the fixed escape-wheel. This amounts to saying
that, if the balance oscillates at a frequency of 3 Hz, the cage must perform one

revolution in four seconds.

[0004] Moreover, also know are tourbillon-type devices described, for example, in
documents WQ 2007/033513, WO 2005/043257, WO 03/017009 and EP 1 564
608. But in these devices, the escape-wheel connected to the anchor is mounted

pivotingly on the cage of the tourbillon. These documents therefore cannot be
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2 Cas 0765PCT/ ACH taken into account to resolve the
probl ens whi ch concern devices conprising a fixed
escape-wheel . [0005] The present invention ains in
particular to realize a tourbillon tinepiece

conprising a fixed escape-wheel, in which the

rotati onal speed of the cage is 5 reduced. Brief
description of the inventiop [0006] The ti me@aseC#5PCT/ACH
novenent according to the invention conprises: a

frame, an energy source, 10 a train driven by the
dakayinte ggeeunt togeselve Bhe Ipovblemgeavhiol woadeinogexi¢cer cgmprising a
t fr d a first axis and driven by said
Jﬁggﬁﬁaggygbggﬂce nmounted oscillating on the cage in
beari ngs, and an escapenent conprising a fixed whee

[0005]dhe sresart r iveotigmnaiosoier partiaglani toh realize 65 toatbilane timepiece

and the fixed wheel in_order to,systain.the bal anc .
Btnpring. o) iedhdreaneaPh el 1 whioalie FRISHRn SheCop pecage is
hadgéxee are arranged such that this bal ance oscillates
around a second axis which is inclined in relation to
nthis way, it is possible to have a

. he .first,  axis. .|
B”ef#@P%Qtf%”eq’f)}h?mﬁnlt'goerage of the control organ of the

escapenent w thout, however, increasing the total

[0006]i Ther timepiete trioyedi&nt ageordifgi te thakaentibn posprisése to

i ncrease the nunber of teeth of the fixed wheel and
khﬂin%o reduce the rotational speed of the cage. [0008]
dvantageously: The incline angle is between 15 and

50 energeogeeapenent is of the lever type; 25 The
escape-wheel is of the exterior toothing type. Brief
FeliaipidiiveB By dhe EABIQYSOMW¢Rys 3 Cas 0765PCT/ ACH

a tourbillon cage mounted rotatingly on the frame around a first axis and driven by
said train,

a balance mounted oscillating on the cage in bearings, and

an escapement comprising a fixed wheel and a control organ cooperating with the

balance and the fixed wheel in order to sustain the balance.

[0007] 1t is characterized in that the bearings of the balance are arranged such that this

balance oscillates around a second axis which is inclined in relation to the first
axis. In this way, it is possible to have a relatively long leverage of the control
organ of the escapement without, however, increasing the total inertia of the
cage. This makes it possible to increase the number of teeth of the fixed wheel

and thus to reduce the rotational speed of the cage.

[0008] Advantageously:

¢ The incline angle is between 15° and 50°;
¢ The escapement is of the lever type;

s The escape-wheel is of the exterior toothing type.

Brief description of the drawings
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[0009] Ot her characteristics of the present invention

w || appear nore clearly upon reading the description

whi ch follows, done in reference to the appended

drawi ng, in which the sole figure shows, in

di agrammati c cross-section, a part of the tinepiece

movenent according to the igvention. 5 Detaidtgdo7e5PCT/ACH

description of the invention [0010] The tinepi ece part

illustrated in the drawing conprises in particular: a
[0009]f0ther chargoténtstioy of fHeatpeeskmt dnderitiohowilbidppear bﬁcbl@gelebay upon

a i ng . train whereof only one wheel 14 |s vi si bl e,

frﬁg@agm@a desgripiam vdich ifgliens, danenis pefgranceo to Hthe fepended

HraRHgPid Whkkh MWL |

berar fh%] %ma#ﬁeis?éjg%gg % nt egrlrglmaz%r%’rﬁ%@rbéf)%geq&n, a part of
tthetm‘tehmceimbmgneht agcohdindg & thel idgentibh, around an axi s

AA perpendicular to the plane of the plate 10.

Detaul%@gééé }?Snto?ﬁ'%fnbb 2 conprises a cage 24, nade up of

I'ons 15 connected to each other by
|IIars 30, only one of these being visible in the
[001 Olammrn@pleée part dﬁ:@é’atﬂi iartae draving isompsises irppartiedlant ed
pi voting on the cage 24. [0012] The two portions 26 and

28 §%%h1é&5fﬁﬁh§ﬁg%rblﬁlbbﬂfarﬂPéttbtﬂmeﬁfb?HgQGIQd 36 and
38, respectively, and board referenced 40 and 42,

r‘es@@@tﬁgvtealy whEeofortiypge dheehitiisagsiblee each provi ded

%' £ RaR W] ¢ BbLlaudl et AR Sl 16, [o01)

Theaabhmi Ilo?\518n%dlhﬂed3¢§faﬂnél9 @étWebﬁtW %baﬂh@@ 2026Rd 22, one
other. The latter part is 1Inclined in relation to the

ar btﬁ‘ﬁegjgl with Q?@P'@t%ﬂoatbgrcgaerﬂatqgrgl with ther bridgeni 2rareund an axis
¢ heﬂé m,{5'45.;’rlncﬁculgr Wthe bidh Py tﬁ@@faégqﬁr ing, not shown in

'S counter sunk itionally. The latter
part receives, traditionally, one of the pivots of the
bal ance . 25 32. [0014] The arbor 38 and the board 4
[0011]he m%@"@w@gpamwws% %aeae eﬁ%énad&n@ chiwer Pripps 26 and 28

CRERELEENcgal Hndoey A o fhase! BN iLBle in the

ar a o t’h boar
sirawing, pcbalarme wanman mglad' P& otndiounteat pivotindhen the eage 24.
of the 4 Cas 0765PCT/ ACH

[0012] The two portions 26 and 28 each comprise an arbor portion referenced 36 and
38, respectively, and a board referenced 40 and 42, respectively. The arbors 36
and 38 are each provided with a pivot-shank 36a and 38a. Moreover, the arbor
38 forms a pinion 38b engaged with the wheel 14.

[0013] The arbor 36 and the board 40 are integral with each other. The latter part is
inclined in relation to the arbor by an angle of approximately 60°. It is pierced with
a hole in which a balance bearing, not shown in the drawing, is countersunk
traditionally. The latter part receives, traditionally, one of the pivots of the balance
32.

[0014]) The arbor 38 and the board 42 are also integral with each other. The latter part
comprises a first portion 42a inclined in relation to the arbor 38 and parallel to the

board 40, and a second portion 42b arranged perpendicular to the axis of the



o

arbor 38. A hole is forned in the first portion 42a,

aligned in relation to the hole of the board 40, in

order to formthe second bearing of the bal ance 32,

together formng a pivot axis BB of the bal ance 32.

Anot her hole is forned in the portion 42b, in which a
jewel 44 form ng bearing foq the anchor 34 iGas 0765PCT/ACH
countersunk. The 5 latter part furthernore pivots in a
second jewel 46 supported by a bridge 48, which is
farkerd3®rA hble ismmile:minétﬁb firstgiontipred 2, ratigned Ilmeetlatiﬂrehb thyz hole of

S5 0. et B SRS eeh e o

GFBrnfﬁﬁPSa Pﬁbﬁth'Bﬁ of ke béléh?e"ﬁ.’é A-ﬁBﬁ'le‘?hﬁflé |s5ﬂarﬁ1‘éﬂlqﬁrthé ;portion
rigid i xed i ece 52 ormed by pallets 52a and

428, in mmaue\selmtl dermirg bearng férothie Bxchorad |p|cawt65'2unk The

uBreresi Tiaatinte el e Sosot TeBelaF AEPRRRH thha bridge 48

fwhietilishesl onlthe dfd®h20 Bidda lschslv MAsPatedsy RAbiskehilipg.

54a engaged on the shaft 50 and a tail 54b ‘inclined in
10015 5% s 1 cBiAsgs aghaling Boupisa pvotabivin das heainps pand 46,

Vit & BXisQarailg 1O HePhes AR ThalshaistGsugpertd Prigidly ﬁxed a gnece 52

transm ssion of energy to the latter part via a tray
|fﬂltr'3@}i by pallets S2acand their ssippoid2bbas svetleasia fork (B The piece 52 is

s.to the ct that the for |s |n lined, ,its
RSl oan{eRC e odint dihchetditr 1q'pe &, 48 Mg aplets 522
m grg@@mmqhgﬁkg@met e anchor travel s over a smaller
ang It is thus possible to increase the number of

orefhec i Copliges e PRLBD oxe, Prygied i Wevsndit 2U°8nd 5%l 540

GRS frledUn & dil%btlohtsub§@?|ﬁ§ﬂyspé}%ﬁél' tB'tﬁe bRaffab iapg tB tHé‘ @8Hion 42b
with thirty teeth, which a bal ance oscillating

af thef begquedy Ibfextends, t@athee\ecmﬂye afothebiblalanget 32, allowing the

AT S ARERMIBIART 1t By BARY Tosteqtehiih fnd gftor of he

Uhlantesa?. s parallel 25 to the axis of the cage. It is
al so possible to use an anchor pivoting on an axis

o017 S A e 4 S Rahel el 53885, B e
g%g%%_ﬁijenﬂlﬂdh%céh@é &ni the DaldriéBChethchBP favéls G¥8r a smaller angle
It is thus possible to increase the number of pitches per revolution and, in this
way, reduce the rotational speed of the tourbillon. With such a configuration, it
appears possible to realize a wheel with thirty teeth, which, with a balance
oscillating at a frequency of 3 HZ, causes the tourbillon to perform one revolution

in ten seconds.

[0018] In the embodiment which was just described, the anchor pivots on an axis parallel
to the axis of the cage. It is also possible to use an anchor pivoting on an axis
parallel to the axis of the balance. In this case, the escape-wheel, which is fixed,

will advantageously have a toothing inscribed in a truncated cone.
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[0019] In both of the enbodi nents nenti oned above, it

woul d al so be possible to use a fixed wheel with an

i nner toothing, the pallets then being turned

outwardly. [0020] O her types of escapenents can al so

be used. Thus, inclining the balance in relation to

the axis of rotation of thegcage al so al | owsCas dv5PCT/ACH

perspectives. It is thus 5 entirely possible to

produce a structure in which the balance tray is
[0019]dniibotraat thel ¢mbodiments mantioned abave,dhwould Alsodd possible to use a

IR MR i BB it PRl e PR gy oa Blog 41y
Wth a configuration of this type, it is possible to

[0020]3tben typescafb eseapementsitanhalao bé easd. &hesyinctimiag the balance in
[ | se i,s gi.ve I Ject to the bal ance w t hout going .
vRBl o kit &F el of e geiilsg Al ek batpRsstves Tis thus
Gititel @ polEiBREfo Broaed @lsthiktdrdan Mg 8% bakrcyitiaisisuBstntially
the tourbill on when the bal ance can receive an i npul se.

[aDoenter in redationete thesaxishpbratatiansef thederge, gygn when the center of

REIBTEL ol 8 S RED ST 3050 by i ne oyl i nder

which is connected to the balance. 15 [0023] The
[0021]iWidin lai ¢anfiguciadionrafidbis typenit isopossile be arse rays escapemyand imwhich at

Béﬁ?ﬂg%"lﬁ?l% Oﬁg%slg\p'gﬁjseg% %{8%:1 itdg'ggllgyg?ogtt{eg %'ﬁ}"?‘? aﬁﬁ&eﬁt ©Ring through
fthe \dneRbr, WwHich is PleAGEpladed BytdebntYd@ Théfben althtisdl Whthe balance

not illustrated, the novenent could conprise two
tangrwhich diees dge tourbilen whestthe balegcensantreeeiye @b timay!sen
t he second. The fixed wheel 20 16 would then be fixed

[0022]20 i§ hevei P GRIGILIE0R UsB bhideaddeat ddt@pament Okubiead | 4 Séylinder
cage, in which the balance oscillates, would be _ )
iascaperaent. dn ik sasenthecantie! asgan will henformiedl ynthe. cylinder, which

R prheciOnfo ribdighdd | 0e L acl oot ﬁeba'cigéei S whi ch
i t

is nmounted so as to oscillate, it is possible to
[0023) Tl tauebilion cesbiibed turng®n twavbieatingsh arrapgeg &t ilseaxiai ends. It is

fixed and,the,cage of which turn a reasqnabl.e ..
lBcioREr il ineedime rlitigS datl Biache reiad 1Bhg usblien of the
GlyweeltpePCT/ ACH O ai ns

[0024] In another variation which was not illustrated, the movement could comprise two
tourbillon cages, the first being mounted pivoting on the second. The fixed wheel
16 would then be fixed on the second cage. In this case, the axis of the first cage,

in which the balance oscillates, would be inclined in relation to the axis of the

balance.

[0025] Thus, owing to the fact that the balance is inclined in reference to the axis of the
cage in which it is mounted so as to oscillate, it is possible to realize a tourbillon
in which the escape-wheel is fixed and the cage of which turns at a reasonable

speed, all while improving the precision of the watch.
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1. A tinepiece novenent conpri sing: a franme (10, 12),

5 an energy source, a train driven by the energy

source (14), a tourbillon (18) cage (26) nounted

rotatingly on the frame (10, 12) around a first axis

(AA) and driven by said train (14), a balance (32)

mounted oscillating on the gage (26) in beardasresp0H/ACH

10 an escapenent (16, 34) conprising a fixed wheel

(16) and a control organ (34) cooperating with the

bal ance (32) and the fixed wheel (16) in order to

sustai n the bal ance (32), characterized in that said
Claiméoeari ngs are arranged such that said bal ance (32)

oscillates around a second axis (BB) which is inclined
1. A timepieeé aiovement cohmpribingst axis (AA). 15 2. The novenent

according to claiml1, characterized in that the incline

ang? EametiiBen).t he two axes is between 15 and 50. 3.

The ording to one of clainms 1 and 2,

cha?ﬁ;g%{g@?%ég?%ﬁ that the escapenent is of the |ever

sy p2 traih driven byotheramergyisaocei(ty), t o one of clains 1 to

3, characterized in that the fixed 20 escape-wheel

o165 laubiion (b Gac e meuen rotgtogipen e lBe tade iR around a

acciehng (AR) 9 § ' i , Characterized in

t hat t?]egéag)e ﬁgﬁve@?ﬁggﬁaéﬂ?%m illon (18) turns on

tswoa balance §32)(mMduntéd)osaillatimgenl thea cages (26) irs besringehand

nmovenent accor dj to one of clainms 1t ,

EheREREARSRE (& a4y SCmReing: paed wiel, G and 8 pontrol organ

cag@a) chbpBeratingtwilte td barARE q82PaKa theFixed WheelS@SPM order to

thg@fal) x_edsvvneeﬁ (16) 25 bel ﬁ(g ?i xed on the secoﬁd? ©

cageystainghevaance (3BHe first cage, in which the bal ance
charac?%r?eb;ﬁ;tﬁ%gsgﬁl @e%rfngglérgeadnén%eaeslu% '{Rat tsrgidt t|31a ahde faﬁfoscillates

around a second axis (BB) which is inclined in relation to the first axis (AA).

2. The movement according to claim 1, characterized in that the incline angle between
the two axes is between 15° and 50°.

3. The movement according to one of claims 1 and 2, characterized in that the

escapement is of the lever type.

4, The movement according to one of claims 1 to 3, characterized in that the fixed

escape-wheel (16) is of the exterior toothing type.

5. The movement according to one of claims 1 to 4, characterized in that the cage (26)

of said tourbillon (18) turns on two bearings (44, 46) arranged at its ends.

6. The movement according to one of claims 1 to 5, characterized in that it comprises
two tourbillon cages, the first being mounted pivoting on the second, the fixed wheel (16)
being fixed on the second cage, the axis of the first cage, in which the balance

oscillates, being inclined in relation to the axis of the balance.



