TI MEPI ECE MOVEMENT | NCLUDI NG A KARUSSEL The present invention
general ly concerns nechanical tinepiece novenents wherein the portion of
the going train that kinematically connects an internediary wheel to the
escape wheel is nounted on a rotating platform which also carries the
escapenent and the bal ance, and 5 wherein said platformis also driven by
the novenent to rotate about the axis of the internediary wheel at a
different speed fromthe internedi ary wheel speed. Ti mepi ece
novenents that match the above definition are already known. CH Patent No.
7965, in particular, discloses a novenent of this 10 type with reference to
drawi ngs, one of which is reproduced in Figure 1 annexed to this docunent.
The novenent disclosed includes a going train of which only the last two
wheel sets are shown. There is a wheel set fornmed by the third pinion and
the third wheel TIMEFRESECEeDVEMENTCEICEWDING A HARUISS Mheel set forned
by the fourth pinion and wheel 15 (respectively referenced A and C). The
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pl atform 25hn t he exanple disclosed by this prior art docunent, third wheel
His driveWNBRIRRE%E a conventional nanner at a speed of one revol ution per

7 1/2 mnutes. Third pinion G has seven tines fewer teeth than wheel D wth
-2 - Timepiece movements that match the above definition are already

known. CH Patent No. 7965, in particular, discloses a movement of this
10 type with reference to drawings, one of which is reproduced in Figure 1
annexed fo this document. The movement disclosed includes a going train
of which only the last two wheel sets are shown. There is a wheel set
formed by the third pinion and the third wheel (respectively referenced G
and H), and the wheel set formed by the fourth pinion and wheel
15 (respectively referenced A and C). The document specifies that the fourth
wheel (or intermediary wheel) C drives the escape (not shown) in a known
manner. Moreover, the escape and the balance E are mounted on a
platform F. The bottom surface of platform F has a thick cylindrical pivot B
which is inserted to rotate in an aperture of a plate P. Cylindrical pivot B is
20 hollow and shaped to let the arbour of the fourth wheel set pass through i,
so that platform F and the fourth wheel rotate about the same axis. Finally
the third pinion G is for driving platform F in rotation, via a wheel D, which is
pierced in the middle and screwed to the platform, concentrically to the axis

of rotation of said platform.

25 In the example disclosed by this prior art document, third whee! H is
driven in quite a conventional manner at a speed of one revolution per 7 %

minutes. Third pinion G has seven times fewer teeth than wheel D with



which it neshes, and platformF therefore conpetes one revolution every 52
1/2 mnutes. Mreover, fourth pinion A has 7 1/2 tines fewer teeth than
third wheel H Fourth pinion A thus conéentionally conpl etes exactly one
revol ution per mnute. Since the rotati¢nal speed of fourth wheel Cis 5
determ ned by the escapenent, which itself rotates, with platformF, in the
sane direction as fourth wheel C, the frequency of balance E has to be
decreased by approxinately 2% to take account of the speed of platformF.
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rotating athetfatform via an additional gear, and if this gear is uncoupled, the watch

can continue to function while the platform is no longer rotating.

15 According to the work entitled, “La montre: principes et méthodes de
fabrication” (pages 298-9), the karussel compensates for poising defects in
the balance just as well as the tourbillon. Moreover, it is easier to make and
produce in large quantities. However, for watch specialists and collectors
the tourbillon is more attractive to look at. It is therefore an object of the

20 present invention to provide a timepiece movement fitted with a karussel
that has the same aesthetic qualities as a tourbillon. The invention achieves

this object by providing a timepiece movement in accordance with claim 1.

According to the present invention, when the movement is working,

the carriage rotates at a speed of one revolution per minute.

25 Implementation of this technical feature is not self-evident. Indeed, in
karussels of the prior art, the fourth wheel also completes one revolution

per minute. Now, if the fourth wheel and the carriage were rotating at the
same speed, the escape wheel would not be driven. Thus, according to the
present invention, the speed of the fourth wheel is not one revolution per

30 minute. This wheel is not therefore actually a fourth wheel, but a false-fourth

wheel or, more simply, an intermediary wheel. Moreover, since its speed is



sanme speed, the escape wheel would not be driven. Thus, according to the
present invention, the speed of the fourth wheel is not one revol ution per
30 minute. This wheel is not therefore actually a fourth wheel, but a

fal se-fourth wheel or, nore sinply, an internedi ary wheel. Mbreover, since
Its speed is 3 not one revolution per mnute, it cannot be used to carry
the seconds indicator of a tinepiece. However, in a tinepiece fitted with a
novenent according to the present invention, the carriage my
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definition for a karussel. According to this nore recent definition,

a
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A T g R D
non- 1 i Apt i gl RIBTEN ehe WebfurbeT &l BRC BrddinbleeopREMEd. HoWdvedSs theé Iorki ch:
entitled “Théorie d’horologerie” gives ancther definition for a karussel.
According to this more recent definition, a karussel is simply a tourbilion in
which the balance is off-centre relative to the axis of rotation of the carriage.
Evidently, based on this second definition, a karussel that rotates at the
15 speed of one revolution per minute is something that is well known to those
skilled in the art.

Other features and advantages of the present invention will appear
upon reading the following description, which is given purely by way of non-

limiting example, with reference to the annexed drawings, in which:

20 - Figure 1, reproduced from CH Patent No. 7965 is a schematic

cross-section of the gear train of a prior art karussel;

- Figure 2 is a plan view of the gear frain that drives the karussel
carriage of a timepiece movement according to a particular embodiment of

the present invention,
25 - Figure 3 is a schematic cross-section along A-A of Figure 2;

- Figure 4 is a plan view of the gear train that drives the escapement

of the timepiece movement of Figure 2,

- Figure 5 is a schematic cross-section along B-B of Figure 4,



20- Figure 1, reproduced fromCH Patent No. 7965 is a schematic

cross-section of the gear train of a prior art karussel; Figure 2 is a
plan view of the gear train that drives 4t he karussel carriage of a

ti mepi ece novenent according to a particul ar enbodi ment of the present
I nvention; 25- Figure 3 is a schematic cross-section along A-A of Figure 2;
Figure 4 is a plan view of the gear train that drives the escapenent of the
ti mepi ece novenent of Figure 2; Figure 5 is a schematic cross-section
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karussel gear trarn ure IS a sc I C Cross-section

illustratiBg an alternative enbodi ment of the karussel carriage. 5The gear
train driving the karussel carriage, which is showmn in Figures 2 and 3, is
a going type traFgurdhiisis atscherhatiecrasseattien vilhedtitatidg dni wkernagiva barr el

mnner.  THEMACBPMES MR B R ARReel (S for carryi 'nS : mnute hand. The
geal tr%u & furt'rllﬁé cl;ggrl l’f%?fws cﬁa\};r?é rtﬂemﬂgredssgletcatrr?géel n% Lfl'(d is shown in
Figures 2 and 3, is a going type train. Thus, it includes a centre wheel 3,
driven by a barrel (not shown), which completes one revolution per hour, in
a conventional manner. The arbour 5 of the centre wheel is for carrying a
minute hand. The gear train further includes a third wheel set that includes
10 a third pinion 7 and a third wheel 9, and a karussel wheel 17, secured in
rotation to the karussel carriage 16. Karussel wheel 17 is driven indirectly by
the third wheel via two intermediary wheel sets, namely a first intermediary
wheel set formed of pinion 11 and wheel 13 and a second intermediary
wheel set referenced 15 and used as intermediate wheel. By analogy with a
15 conventional going train, intermediary wheel set 11, 13 is called “fourth inter

wheel set” below.

It will be clear from the foregoing that, in the present example, as
karussel wheel 17 is separated from centre wheel 3 by an odd number of
wheel sets, these two wheels rotate in the same direction. Moreover, the

20 gear ratio between third pinion 7 and centre wheel 3 is 11 %, whereas the
gear ratio between fourth inter pinion 11 and third wheel 8 is 9 %s, and that
the gear ratio between karussel wheel 17 and fourth inter wheel 13 is %/q. It
can therefore be calculated that karussel 16 rotates 80 times faster than the

centre wheel. It thus completes 1 revolution per minute.

25 The Figures also show that karussel 16 carries balance 19 and the
escape mechanism. In the present example, the escape mechanism is of a
conventional type. It includes an escape wheel 27, which is visible, in

particuiar, in Figure 2 (the escape mechanism is not shown in Figure 3).

Figures 4 and 5 show the gear train that connects the barrel (nhot

30 shown) to escape wheel 27. The gear train of Figures 4 and 5 is also of the



10 a third pinion 7 and a third wheel 9, and a karussel wheel 17, secured
inrotation to the karussel carriage 16. Karussel wheel 17 is driven
indirectly by the third wheel via two internmediary wheel sets, nanely a
first intermedi ary wheel set forned of'g%hion 11 and wheel 13 and a second
internedi ary wheel set referenced 15 and used as internedi ate wheel. By
anal ogy with a 15 conventi onal going train, internmediary wheel set 11, 13
is called "fourth inter wheel set" bel ow It will be clear fromthe
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i nvention, one of the wheel sets of the escape drive train is arranged for

rotating coaxi alilwag\bkrdadpbbssbdWhgtethelgéar ratio between third pinion 7 and
15 centre wheel 3 is 11 Ya. Moreover, the gear ratio between false fourth pinion

21 and third wheel 9 is 10 %/5. It can therefore be calculated that the false

fourth wheel rotates 120 times faster than the centre wheel. Moreover, a

single wheel set separates the false fourth wheel set 21, 23 from centre

wheel 3. In these conditions, false fourth wheel 23 rotates in the same

20 direction as the centre wheel, and thus also rotates in the same direction as

the karussel carriage.

According to the present invention, the karussel carriage rotates at
the speed of one revolution per minute. Given the gear ratios used in the
present example, it can be deduced that the centre wheel completes one

25 revolution per hour. The speed of arbour 5 of the centre wheel is thus
adequate to carry a minute hand. It also folliows from the gear ratios
selected that the false fourth wheel 23 completes two revolutions per
minute. As this latter wheel is rotating in the same direction as carriage 16,
it can be deduced that, in this example, the speed of the false fourth wheel

30 23 relative to the carriage is one revolution per minute.



10 and thus also with the karussel carriage 16. As Figure 5 shows, in the
present exanple, it is false fourth wheel set 21, 23 which rotates
coaxially with the karussel. Mreover, as was already stated, escapenent

25, 27 and bal ance 19 are nounted in carriage 16 and therefore rotate
therewith. It was al ready observed that the gear ratio between third pinion
7 and 15 centre wheel 3 is 11 1/4 Moreover, the gear ratio between false
fourth pinion 21 and third wheel 9 is 10 2/3. It can therefore be

cal cul ated that pt hﬁuf%esecﬁegwlhg%gg fREGSIR %ﬁ&t&ﬁ@SaHa?iﬁ@@be@n the
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23. 15 the present invention. One can see that balance 19 is arranged coaxially
with karussel carriage 16. Although this arrangement is aesthetically
advantageous, it could cause some problems. Indeed, the balance staff
extends in the extension of the (false) fourth wheel set 21, 23, between the
dial (not shown) and said wheel set. It will be clear that, in these conditions,
20 it is problematic to extend the arbour of the fourth wheel set to make it carry
a hand visible on the dial side. However, since, according to the present
invention, it is karussel carriage 16 that rotates at a speed of one revolution
per minute, the carriage can replace the fourth wheel set and carry the

second indicator itself.

25 Figure 7 shows a “flying” karussel, which forms an alternative
embodiment of the karusse! of the preceding Figures. According to this
variant, the gear trains and the escapement are identical to those disclosed
with reference to Figures 2 to 6. By comparing Figure 7 to Figure 5, one can
see that a ball bearing 41 has replaced bearing 31 in carriage bar 33. Like

30 bearing 31 of Figure 5, the boss 43 of the bearing shown in Figure 7 is

traversed by a vertical, cylindrical aperture that allows the false fourth wheel



As can be seen in Figure 5, in this exanple, the carriage arrangenent is
conventional. This carriage is pivotably nounted between bearing 31 of the
carriage bridge 33 and bearing 35 of tng bar bridge 37. The cross-section
of Figure 5 shows another peculiarity nade possible by 15 the present

I nvention. One can see that balance 19 is arranged coaxially wth karussel
carriage 16. Although this arrangenent is aesthetically advantageous, it
coul d cause sone problens. Indeed, the bal ance staff extends in the
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of the bealfieF s traversed by a vertical, cylindrical

aperture that allows the fal S Biiieshs andfor improvements that are
10 evident to those skilled in the art could be made to the embodiment forming
the subject of this description, without departing from the scope of the
present invention, as defined by the annexed claims. In particular, those
skilled in the art could alter the gear trains by removing or adding wheel
sets or by changing the gear ratios. The only constraint is that the karussel

15 wheel 17 must rotate in the same direction and at a speed 60 times greater
than the minute arbour 5. H is important to understand that there is
absolutely no need for the speed of intermediary wheel set 21, 23 relative to
carriage 16 to be equal to one revolution per minute. The present invention
does not actually impose any constraints as regards the speed of

20 intermediary wheel 23. The intermediary wheei set may, as in the preceding
example, rotate faster than the carriage in the same direction as the latter.
However, it may just as well rotate more slowly than the carriage in the
same direction, or even rotate in the opposite direction to the carriage.
Those skilled in the art wil not have any difficulty in making these

25 alternative karussels. Indeed, they know how to manufacture balances
and/or escapements that can regulate the rotation of a wheel at any speed
different from one revolution per minute. Further, they know how to make
escapements that rotate in one direction or another. In this regard, it is
worth noting that if wheel 23 is rotating in the same direction, but not as fast

30 as the carriage, its speed relative to the carriage is negative. In other words,

wheel 23 rotates counter clockwise relative to the carriage 16.



set 21, 23 to pass through. Figure 7 also shows that the external ring of
the ball bearing is secured in carriage bar 33, whereas the boss 43 carries
karussel wheel 17 and thus also the carriage as a whole. Onng to this
arrangenent, bar bridge 37 (Figure 5) arfr bearing 35 can be omtted. Thus,
5inthis variant, the carriage is nounted on a single pivot, which carries
the carriage by the base. Moreover, the top of the carriage is conpletely
free. The karussel thus gives the inpression that it is flying above the
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ot her vﬂ@rdéevque@'ls par In@wratttm@w@@ho‘éthecumtﬁrmch@w\einaeimeé opuld idatesatr i age
16.
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bosit1 on, ANAANG Bl B aApeRheet 211 43 Hadd thendic ABIRMMGL UG T3¢ bei ng
coaxi al 't Otﬁehgﬂééb%? rB%tbh%Wﬂ@%ls%eburﬁhhﬁhéélrM @@lﬁt#@%q’h@%aﬁf\’d ged to

rotate about the arbour of another internediary wh anple a

wheel <6t @dapteshiswing rate 1o the @ﬁﬁés?meﬁwseédtt@wh@@hot tt@ mtﬁrmed»mrel set
7 9 and tRCLRLaP Lo &P WA H2le o tdith aHIPHRCRsd BbbSRI BRI 2HO"

exanple be s &l such
nine teeth). It will be clear in this new example that the false fourth wheel 23

rotates clockwise relative to the carriage, which means that an escapement
that rotates in the usual direction (the same direction as in the first example)
25 can be used.

According to a variant of this last embodiment of the present
invention, instead of rotating slightly more slowly than the carriage, the
wheel set inserted between the third wheel set 7, 9 and the false fourth
wheel set 21, 23 could rotate slightly faster than the carriage. In these

30 conditions, the false fourth wheel 23 would rotate anticlockwise relative to
the carriage. As has been seen this feature does not, however, raise any
real problem for those skilled in the art.



10 the internediary wheel set rotates in the sane direction as the carriage
but slightly nore slowy. (Specifically, the internediary wheel set could,
for exanple, include a large pinion with 0 teeth arranged for neshing wth
wheel 9, such that the wheel set is aninated at a speed of 54 revol utions
per hour). In these conditions, relative to the carriage, which conpletes
60 15 revol utions per hour, the wheel of the internediary wheel set could
rotate at a reduced speed in the opposite direction (at a speed of 6

revol utions QeAfld@ur, in this exanple). The gear ratio between the
intermedi ary wheel set and the false fourth wheel set 21, 23 would then be
determ ned such that the speed of rotation of the false fourth wheel 23
relative to the carriage is 20 adapted to the rate of the escapement used

(the wheel of the 1 ntrefhEpcarmovbeeht S@élu@mgleﬁi tfa@x"el exargapbakntd@at eet h
and the fal se second pinion 21 nine teeth). |1 be clear in this new

exanpl e t hat asha eafare regel RndHdePnA2 7y Bﬁht%é?a@”@@k(\h%@”ﬂeﬂ’ SeRU&ain t he
carriage, Pﬂaﬂgﬁqgné Raler sﬁﬁ&@gﬁ?ﬁ@t?eﬁp@ttor m%aéf'c%den@wlégi Hé‘tjem

direction (t e sane ection as In ISt exa can be used.
Accor di n¢p t cadal gaan aan intlutds sinliaermedizodiwrest (23) mrhmnphewbmonnml on,

| necrted beluEhPERE! RHATIUHIBP: cb s o%a! HAR THErER s RTINS <ot

21, 23 coul gscapatgniphi @) \hd askapeiiaan (Rhe 20prariaets Hanideses3dre
condl tions, the false fourth wheel 23 would rotate anticl ockwi se relative

to the carrln%fb‘é‘te%"ha% Fialing eediripae s (FRatinema@lynsennaeifgvde, theaai se any
real problems§ éﬂﬁéﬁd&:ﬂfdr’?ofalﬁﬁ %rofamalli ﬁi%@d mtermedlar\w%'vhe | mepi ece

novenent inclu |ng a barr an escap as an escape and
pi ni on (@7, (2H) at aa bhfffamé m@)d éirminathgeapeed achn shior [mteansdlan'ylwge@ner gy

stored in the barrel escaevx/n

Chl oo andlREBrERCHR hAE e TRE ST Tohares araAped Shnts BNt dhEthar o

by a first pontteasn tie @,ghﬁag@ 15150)tra| n and meshing directly with the escape
pi nion (25), the escapenent ? 27) and the balance (19) are nmounted in a

rotating carriagep( 1¥imdpiBeamidvemhdnt £RBRAEY &6 clatmtNenaRyeERMy ANHafr r anged
for rotati ngwgoam ally about said internediary wheel 10 (23% at a different

speed from theec@jiess 66) Hapdangeeforewitaling alesswisectnd drthatitpedariageat t he
movenent, 5i MRASES, e AREHsIhr AR AiRYhY@BnfEr M nute on the carriage (16).

3. Timepiece movement according to claim 2, characterized in that
said intermediary wheel (23) is arranged for rotating clockwise at a higher

speed than the speed of rotation of the carriage (16).

4. Timepiece movement according to claim 2, characterized in that
20 said intermediary wheel (23) is arranged for rotating in the same direction

as the carriage at a lower speed than the speed of rotation of the carriage.

5. Timepiece movement according to any of the preceding claims,
characterized in that the balance (19) is arranged for osciltating coaxially

with the carriage (16).

25 6. Timepiece movement according to any of the preceding claims,
characterized in that the carriage (16) is mounted on a single pivot (41) that
carries the carriage (16) by the base, the top of the carriage being entirely

free.



2. Timepi ece novenent according to claim1, characterized in that the
carriage (16) is arranged for rotating clockwi se and in that the carriage
15 also carries nmeans for indicating the1 econds. 3. Tinepi ece
novenent according to claim?2, characteri'zed in that said internediary
wheel (23) is arranged for rotating clockw se at a higher speed than the
speed of rotation of the carriage (16). 4. Ti mepi ece novenent
according to claim2, characterized in that 20 said internediary wheel (23)
is arranged for roﬁatﬁﬁ%p'nébetrhgvérﬁgﬁt Qécfd?&ﬁ'l Q8 c%mté]%h%?éétéﬁﬂé’drm tifat | over
speed than the speed of rotation of carriage 5. Ti nmepr ece
movenent acc¥Hdiphgt insludes abal h@am@ﬁ@dl ng claims, characterized in that

t he bal ance (19) is arranged for oscillating coaxially with the carriage
(16). 256. Timepiece novenent according to any of the preceding clains,
characterized in that the carriage (16) is mounted on a single pivot (41)
that carries the carriage (16) by the base, the top of the carriage being
entirely free. - 10 - 7. Tinmepi ece novenent according to claim§6,
characterized in that said pivot includes a ball bearing (41).



