WATCH | NCLUDI NG AT LEAST TWO REGULATI NG SYSTEMS
Background of the invention The present invention
concerns nechani cal cl ockwork novenents, in
particular in watches, and it concerns certain
arrangenents for reducing the errors in isochronism
caused by inperfections in the regulating system of
the watch. The tourbillon invented two centuries ago
by Abraham Louis Breguet is a device that reduces
errors in isochronismresulting fromeffects produced
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Preferably, the barrels are connected to each ot her
and to a wnding device by a differential w nding
gear. This has the advantage not only of allow ng the
two barrels to be wound together, but also
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bet ween the regulating systens. The commobn support of

t h e r eprr@hbi)Othe YakeRBaré ﬁanr%técd téeegch BtHeF| and'e & WncﬁH& device by

roved ver st ons It can f or med gfa rotatin
pP Qtf@renx;ﬁl vinding @sag Jiisiasahe aﬁvarﬁaﬁe RGion qf@@?\gmefthe two barrels

gtosb wumrnogmlna} @ns@ls@&omﬁe@alt%btﬂeltvﬂﬁdmg BefWe@AthdrA, which
cul ar rance..jo e
B3k P Sritas beistlias RERBPLEES §4he bakSeaiiiaen itdegupting

dsystemsl carry an hour hand. According to a preferred

enbodi fRiEs &oh'%ﬁPbcﬁwgﬂhéfgt{ulétm SVEAHISahS BES I PHB watch, but

mount ed 20 tour
sifig mrm/ed wnrsmsmﬂ dan beéormed by avotatiog plate fwhichsaggdsgapmpeasation

byor k2 é:fﬂid%ﬂ&f d?‘@\ﬂt on’ihaidPee b8 it @?oﬁﬁdrp | &fdﬁFfosotﬁélntahr%mcular

i nventi on, er to further 1 nprove rﬁe regularit
oﬁpmfw:ﬁdoromet%cmmecwatma.pLate 599"1% eplapl@tq Qnly, by fevglutions per
t tay ancbegrhesn ld@_&mbn@ed here| nafter. Brief description

or esentSRTERE B RralfTed RpRiFenfetind BRI g Bayalit systems
dm@unherdtondhe rotatinghplate ese ivcstoarhiiioafsysteed, ehich didde tie by

a m néggﬂ)é laffé@té blrb%deﬁ)ﬁ?'ﬁﬂ ﬁat\@’b{ Mo, rf‘f’%f 50¥6 tb? bg%;lce, effects of the
din¥ention woréerrf@éwﬁlﬁr mromtr@rfemwrﬂwovmmgwoftth@ watch. This
rl\gm\d.l;géé Isgf%f_ﬁéfc?hqﬁ’é ex%glb? BedorBBd Aeridpepd in CH Patent

Fi gure Is a block diagramof a
mechani cal watch novenent according to a preferred

enbodi ment of the i Bri2nliésVAption Eﬂtgyﬂpavang§ a scherratl C

pl an v nent a tc

D oor R MatRE AR Sifeast e et iBehfod iR Ear féin the
tfmdlc\mlng l[dessriptinn avhich pitesents pl méeferred efibgdineend by svag of non-limiting

%ﬁplégﬁhlr&gﬁgeft@ﬁglmﬁg@lém@%n % 2? r{' ne IV-1V of

gear
t r ai ns- Figur: bis aalziwedlﬁgrem aampwgarmaéwetcbﬁnowen@rmmtb two

ofegﬁlaggg? 8ystéma st the type 'ﬁis%%@%ﬁ ¢8 F%héHt ?l% YS@E{)Pf the

time-s tin ear trai n of e wat ures and
2. anc Figpieg Pesblock fagramee @Pmﬁ%wa@htmwement according to a
cpr@sareﬁeemmbnt\ufwlnoéntbhe wi nding gear train of

= pr o7 el BUF LRECHTRERTC PRNYIEEPT DS MY AT el of & Watch made
cinescordahcawith theediagrpineof drigaee Rpeith twer eurbdifohe on\aookting plate;
the bl Ofi Wéut%' Qraat%sso%eé_%igg uf 2 rﬁo&%n%afoﬂa Qﬁecﬁﬂevl?ll-lw of Figure 3;
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- Figure 5 is a plan view of the gear trains located above the rotating plate of

the watch of Figures 3 and 4,

- Figure 6 is a plan view of the time-setting gear train of the watch of Figures 3
and 4, and

- Figures 7 and 8 are plan and partial cross-sectional views of the winding gear
train of the watch of Figures 3 and 4.

Detailed description of a preferred embodiment
In order to explain more clearly how the example described hereinafter works,
the block diagrams of Figures 1 and 2 respectively show a watch movement




according to CH Patent No. 156 801 and a preferred
enbodi nent of the invention. Reference will be nmade
to the follow ng legend: A Display B, Bl, B2 Barrel
spring Df Going train differenjial Dr Wnding train
differential Da Differential display gear F, F1, F2
Going train MH Tine-setting SR1l, SR2 Regul ating
system R Wnding In these diagranms, the single arrows
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each regulatlng system SR1, SR2 is paired with a barrel B1, B2 which drives it via an
appropriate gear train F1, F2, i.e. each pair B1-SR1 and B2-SR2 forms a sub-
assembly SE1, SE2 which can have its own rate, as if it were an independent watch
movement. The design of these two sub-assemblies can be identical. In this example,
the two barrels are permanently connected by a differential winding gear Dr whose
input element is locked by a click during normal working of the watch. As a result the
winding torques are permanently balanced via differential Dr, which helps to equalise
the rate of these two regulating systems, in particular the oscillation amplitude of the
balances.

The respective rotational speeds of the two barrels B1 and B2 are transmitted
by two appropriate gear trains to two input elements of the differential display gear Da,
which makes the mean thereof across its output element coupled to display A. Unlike



the case of Figure 1, this arrangenent has the
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The second tourbillon 12 is constructed in the same way and is at the same level as
the first tourbition.



the first tourbillon. 6 Figure 5 shows that the two
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i ntermedi ate wheel 99. O course, the dianmeters of the
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1. Watch with a nechani cal novenent including at | east
two regulating systens (SR1, SR2) each including a
nmechani cal oscillator and an escapenent, the

regul ating systems being mountgd on a common support
(5) and connected to a common tinme display device (A
via a differential gear (Da), characterized in that
the 5 novenent includes as many sub-assenblies (SEL,
SERnI@S there are regulating systens, each of said
sub-assenblies including a regulating system (SR1,
SR2), a barrel (131, 132) and a going train
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d bi | | 7. \Mat
150 R CaE el S for
ok fized th thelvatdsenbl i es, V\/nose tourbillons (11, 12) are
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alhe sratilentp rotateny of the preceding clains,
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train (82) connecting a w nding
ef% fampletesitwogoyolions iper gy anst %ﬂﬂ"?%@n a@typhaag (Year ( Da)

and in ¢ hapyateh§ ddctidirtoting O tHaGore¢ éla.(r%%h@ré@céhfeaqn that the
reta‘ gtor%g %‘ fsa ear traln %,s
fhg grgh 0 ~Grsamblies Dbk ebURFdr 12)
el enent7.( S\N,atﬁlacco%g to claims 4 and 6, characterized in that it includes two
of said sub-assemblies, whose tourbillons (11, 12) are diametrically opposite in
relation to the axis of rotation (14) of the rotating support.

8. Watch according to any of the preceding claims, characterized in that it
includes a time-setting gear train (82) connecting a winding stem (77) to a support
element (51, 52) of the differential display gear (Da) and in that a friction blocking
member (86) exerts a retaining torque on said gear train (82) that is muitiplied by said
gear train to retain said support element (51, 52).




