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-1- TI MEPI ECE MOVEMENT | NCLUDI NG A CAROUSEL The
present invention generally concerns nechanica
ti mepi ece 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
i ntermediary wheel at a diffegent speed fromthe
internmedi ary wheel speed. Tinmepiece novenents that
mat ch the above definition are already known. CH
Patent No. 7965, in particular, discloses a novenent
of thi . A
whi ch i-s sjsizioac - . e
docune?b. The venenﬁ dlsclos d |ncludes a foi

17

train 108 RIRSEAtGRVENTOR GeRsrallCoiRetys < awgg' timepiece

Sshvememer whefeid WePortish of Othﬁl?@omq ttl‘laﬁint lha“tdkmemattcally
pi nion and the third wheel {ﬂespect ive y referenced

afeNGLs A inleEmeeiasy waeel whest i TBPHHT@H on a

SReHhE Blatkin] AR S i SphSoH A v Sitince,ar
| whereie daid \platforel js els@r dmeem blydhesmapem(enbtto ghtate )abiout the
\Yo) th l. .
S8 T DES ol REB! I BriaR Gul b B dRgeciar
pivhkbbspedd.has a thick cylindrical pivot B which is
inserted to rotate in an aperture of a plate P.

Cyl i ndTirsépietd \fﬁbvéinbﬁtsz&d’é%bﬁz\ﬁ fHed abboe fbfinftidrerd Bfeady

arbour of the fourth whe set pass through it, so

t keewp! &H Slatent Bled 7968, fn@ (narticyine dliselosas @ muuamemeof this
Sﬁ@%f Mhsr férehak |t dmﬁngé“ bfe \Iﬁg%ﬁﬁBqS .%pfrﬁau&lid ¥ BSgure 1

I'n rotation
paanemﬁ tm thm docuneing. Bhel rmz\r&medt discloked pheludes & going train

Ph o onds tle 1851 M el St AHECR00y THEEE s ywheel set
afdl" by’Ré third! gikio tive ithird d¥Hee? r(résfpe@:thél? r%ferenced G
TTRERIC digifionhasd tie GWH

conventi onal manner at a speed of one revol ution

7and Hy; andedhe Twheg! sefi Brm@%aty §99efptt¢hrd§np§wé\"d wheel
t G8bPedthaly MHeRindad Aldhd 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
hollow and shaped to let the arbour of the fourth wheel set pass through it,
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.

In the example disclosed by this prior art document, third wheel H is
driven in quite a conventionali manner at a speed of one revolution per 7 %2
minutes. Third pinion G has seven times fewer teeth than wheel D with
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-2- which it meshes, and platformF therefore conpetes

one revolution every 52 '/~ mnutes. Mreover, fourth

pinion A has 7 "/E times fewer teeth than third whee

H. Fourth pinion A thus convenpi-onally conpl etes

exactly one revolution per mnute. Since the

rotati onal speed of fourth wheel Cis 5 determ ned by

the escapenent which itself rotates, with platformF,
sane directjon as fourth wheel C, the

fwla&ﬁe'ﬁﬂe%feswnﬁn@étferrﬂa% theyefue cinpeigseenayevolution every

a@@r‘)@%ﬁ%é‘é }lt\ﬂgr@otv% tﬁ%ﬁga&ﬁ%%nh 1‘1’% tTh?ﬁ ﬁﬁ%@dfeWer teeth than

platformF. oseS|IIe I'n the ar
r@dfdgwhe%ldHa FIOHI'ﬂ]S}SIBIOﬂ A thius abweatiodalhc copiplaias adactly one

't ' I that, th )

EELRED BaS IBRRL. PLisR! e botaTebel Spard ey it vehged C s

t@etehnldedrbym@ammmémdmﬂch ASelf Fotafes) WAt Blatfor@t ENin the
wth a karussel,  the ener% fromthe barrel 1s

tFARe Hitackan as foutho yhest el frequenayeot balansewhdws to be
Td&r&ﬁé’cﬁf‘ﬁ?‘ap?n‘dx%ﬁéte& be, & @kk %rc%gh??ﬁﬂe\%g)@eﬁ' cﬂ‘gﬁétform F.

gear, and 1f this gear is uncouple

cont i e, de0 %IIIHQ:FH 02 4R v"nﬁ %28 rB&@é %cﬁ”al I?ac[ﬂgs%loﬂ%é above

rotating. Accor di ng
raescriptionr Uponp ezading nthidwaﬂ@esrlpiean fidbisi clatar ahit (thagesussel

e s bR st lF Y IHBPE Toma (arebUBR Brrfasem: Mdeed, as
Mor aeverdinary WatchSwith hokaRSeRNfe RHR Gfrdrﬁ e Barrel is
guant ities. However, for watch speci ali st's and

FaNsgaitted do theyeseane wheebwaithe fewidh ahach The eavemansidrives
ahe platfdren L.B%r%eargoﬁm g@é:e%dc?f tHid! egplsoﬂlsécﬁ{ﬁl%d fhe watch

invention to provi | ece nD ement

FaAROAUHIBOE totfthmtrohnashltmthmmomﬁ heforgeyuatatinges as a
tourbillon. The invention achieves this object by

pr ovi diacgrding itorthe eoek rotited; fLaimoaiteopdecises M t‘déthodes de

m,1. ,,Accord ot e present invention,
Ta8lidhibn (550 208 9) e larDise Shinpehisaies. Brpoming sisdects in
ofie ARNCeVOstdd Al RAM thBItAUiRion. %rbapéferﬁateasiémo ‘Pﬁake and
this technical feature is not self-evident. I ndeed, In

papducs Ins lasge rquaniities, Hawever, Her fwateh repasialistmpsd collectors
"El‘?é'f%ﬁr%v\%nogem'bgé/gh AR 1oPRKTY & l"%?t%‘fﬁréf ! hﬁjgct of the

fourt e carriage vverero
pagserdjeeehtionhto psmage a/vtmmlplaueuhd)vmiﬁerha‘ittﬁd wéth. a karussel
méﬁasat%‘éosra%g %ets%ettip:%ualities 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.
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
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
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present invention, the speed of the fourth wheel is
not one revolution per 30 mnute. This wheel is not
therefore actually a fourth wheel, but a false-fourth
wheel or, nore sinply, an integaedi ary wheel.

Mor eover, since its speed is -3- not one revol ution
per mnute, it cannot be used to carry the seconds

i ndicator of a timnepiece. However, in a tinepiece

fitted with a novenent according to the present
iRy 3t Gavolutien qar migdendly cagneinbagesaksity dasry (haissicends

SRS Sk 0Bk, % SRR gl B B

@qaexiing ¢o dhen (resbpt smyantign, ttlh‘eatca'rmag&frmayesdaantageously be

kar. sI characteri,zed .in that it rra

N%ﬂ@?& “(id %@thwlflﬁeéwrra%n%fqrdﬂ i i gasonds.
Hovvev d be specified that watchmaki n1g
Iiter eaeﬁep O $EBMBHES e apaexed cladnsT. diy saying

lﬁi?étUiSé@ﬂmes 4 kapudNRP| dHRbERAZAS ‘?r?’tﬁa'?‘ﬁ is %{H‘Qng'éﬂrtldsréf‘ie at the
ud

inits conventional sense, which 10 inc
1688@@ [fOnsy revpbutinne pesireingte. ciawaver, iHehewldrbe specifiedkthat

?ﬂ %T@Elggkg?ﬁgggl Lo cgmrp%hﬁg g%ﬂf h$r§s of A karussel.
fl' htseAppma‘tlonl m%emn then tdcay umﬂabsaels ire Itﬁtdolnvanﬁamgl b;dtriﬁ@n which
in i C ance. js off-centr ative to the
bctl; S0 shd eBfiraR Gl Bidrae. of elAoht ['pwengs ddeowork
bhiiteds eTRBGriged’ hBi’dIb?@rle a gli@rsuﬁﬁslhetr hééﬁﬁ.@é@tf%? é‘t k&rhgsel

15 speed of one revolution ?er mnute I's sonet
fReerding {eethis mrarecent Hefirition ka kaaussehist sigpy a toaxthum in

AR KtV Eéﬂﬁ'ﬁ é@l%t[ﬁ?o Het5 Qtof 'Fclﬂéﬁti% R?%{rlﬁlage

appear  upon rea oW ng esc
Esidenthenbasedion tiys \mooﬂ ahefimitidn, e tkangssek ahgtl tatelst &t the

to the annexed dr.aw ngs,. i ich: 20 -
el 8P6Re Fy U B FGH{EoR SeREhino Al 5988y Kaown to those
slaleit the argr oss-section of the gear train of a prior
art karussel; - Figure 2 is a plan view of the gear

trai nOEHéﬁ“fledré@%rH‘ﬁdkﬁﬁtHéé@|of thé rg{a rb SR |ﬁfleﬁtion will appear

ti mepi ece novement accordi g to a particu
b ERacking ths folloming desesintiannwigh isrgivers pureﬁy by mveay3of son-

finitifg EBhdie, Wb PeRPGID AL Yrheke dPiwing8UihSvRich:

- 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 train that drives the karussel
carriage of a timepiece movement according to a particular embodiment of
the present invention;

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

drives the escapenent of the tinepiece novenent of

Figure 2; - Figure 5 is a schematic cross-section

along B-B of Figure 4; -4- - Hgure 6 is a plan view

of the conplete karussel gear train of Figure 2; -

Figure 7 is a schematic cross-section illustrating an

alternative enbodinment of the karussel carriage. 5

The gear. train driving the karussel carriage, which is

shown i dgurrei Suised Elaéhdlesv qfsthe gempieteylerussal gear train of
pt includes a centre wheel 3, driven by a

ba?rel '(not shown), which conpletes one revol ution per

hour, _i o] 3\Y} I .5 of t .
centre Fg\ﬂeel et % %g%bggr?lra t[gaalagg S%H}Srt]g ﬁ%ﬂ fnSQTI?Q aggl;natlve
tar'abmﬂlmﬂrltbéthe kmhsslei&anag’erd wheel set that includes

10 a third pinion 7 and a third wheel 9, and a

kar ussidle \geael trdin, dawingr e karussel ajdreagd owhigh is shown in
If:ar usse g age 16. t(ar ussel glneel 17 is driven

P&t A b§ﬁ ISt goiNg aeviail Thug ttv!ﬂcluﬁf:§rar§antawheeF 3,
\Hﬂﬁéh eh %arn’@zﬁ(?ﬁit)éh%mfri)rﬁlplchrﬁo?ﬁ dﬁabbfe réﬁ\fkﬂg ior? Bkr hour, in

formed "of pinion and
ianeenvandicaal mannes| The@rbedred @rﬁctbel cebtrendhesgkis fas carrying a

| |
AT o) ol PR LR % S ST s
alf1 tbllr:it ppiniart érar{dllq\gtetelrd Sﬁhéelkﬁilra;?eﬁl Rar;l(]lgbéll \Jgﬁeglgeﬁfsédm&l in
t he ore | y A e
1810815 9k B3l cartifas 16 REGRERLWRERNT 1 & dfiva ingiragtly by
die edlel WHBBEGiaGivo MRERediely Swhdd1aess, tﬂ&n%'ﬂ%tﬁﬁﬂeﬁh@diaw

in the same direction. Moréover, the 20
Mherbset daimed wf mivien71 hrndcwheek 13haed assesomi intenmediary

WP St {oRerend e 5/ did BsE bY TREh U B pof (yPa 4By it =
benvmimriahgomgdramhletérrrﬂeﬂimdmﬁenl rseh 11t 8ris vhked “fdGrth snter
n therefore be cal cul ated that karussel 16

%‘FS{ @%t”é’ﬁqw mes faster than the centre wheel. It
t hus evol ut m nute. 25 The Figures

| et
al so &h‘?ﬂ e%(’;feq{a{lr%s@fe &ggifﬁnaltagt oAl theckresenk gyampie, 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. Moreaver, the
gear ratio between third pinion 7 and centre wheel 3 is 11 %, whereas the
gear ratio between fourth inter pinion 11 and third wheel 9 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. |t thus completes 1 revolution per minute.

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

Figures 4 and 5 show the gear train that connects the barrel (not
shown) to escape wheel 27. The gear train of Figures 4 and 5 is also of the
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escape nechanism In the present exanple, the escape
mechanismis of a conventional type. It includes an
escape wheel 27, which is visible, in particular, in
Figure 2 (the escape nechanismgis not shown in Figure

3). Figures 4 and 5 show the gear train that connects
the barrel (not 30 shown) to escape wheel 27. The

gear train of Figures 4 and 5 is also of the -5- going
type and shares sonme of its wheel sets with the gear
gruigntype Fidyshares drandf 3s Wineel tsets withithe gesar ain bﬁEigures

SERPITRS HaTE S 820 SotleSerohlle s Siadts. v
piheicbBe?F, gamed Qﬁ@@i@@a eghedd Get, TREmMRSICAPEN Risehpa dision 25
driven indirect] by ird wheel 5 9 via an

ARE qstaRr WRe f?eescaaﬁ RBPIHFS Qﬁwﬂrbwdz@c%ay ek wheel
93viaBn zﬁféﬂn%ﬂﬁrg‘ ﬁ%@ §é’cn‘f8trﬂﬁé@rbqlplﬂ% n§1 er heel 23. By

pinion 21 an are resp ecthver
afalogy Mbraht:onpventmahrgbm@eteambemmmn Atcamaﬂlwlgedelo% are

‘%?:%Esﬁﬁ EoLeq Y HafRe fgﬁﬁﬁ”néfgaér?%@“ﬂ@@s{ Sﬁ"ascggxf aly
w t ar US

7 t
kar us5&FO" H}gr |t‘\£ggel%resﬁ§ "S'@nsl@'ﬁ’gﬁg%? ﬁ”tﬂ??é "Sets of the
BECSRNH X AEN & arrran?éd fraf &ﬂaﬁﬁqibbaxlw%thq@érugéel vieel 17

whi ch rotates coaxi a kar ussel Mor eover ,
88d \{hys Alp@ auih éh%tlﬁius%%ic%éﬁﬁﬁﬂﬁz%s Figuied5 showscie the

en%s%h?e H\'b'i@qt 'isnfa‘f m@%e?\glgtdﬁ ? fvﬁ]@n ?&ta?és - coaxially

her ewi t was a
Wéhvkbenkamased Monaouer ‘/a&a\rvds alrﬁad;estated vdamﬁpemem 2;.?127 and
<, eover, th ear rat tween fal fourt
beiangh 1arsﬁa°v WS I EREAR 16 2R G Biore ot tferewith.

t herefore ul ated that the false fourth wheel
[ ot at B SeNSEINa 135, 0P DR WeRAEBIT Pinion 7 and

ABRtRD el B |§Iml1,@ Mtﬁebvéretthéegééramﬁa b@ﬁuééﬂ 9r§l3ﬁ fourth
fourth wheel set 21, om cen es

RigiY 21 @A, third |vhed! Qist 10 V\AaeBICaESthﬁEﬁfathbe m'lctwated ethét the
2k Aidueh tdvﬁ?ﬂ%tét@?@ﬁrfﬁﬁ s RS tha riﬁetcg ?re%vlfe%l Moreover,

rotates i n I on as he Karusse

aamgla@eemsebsdpa@te@ thé éalpe doenttt wheet skt an, 28Hfeom centre
of one

rri age ot at t .
PG Bt in Rhks Wdlid0R &l found “yBBS" 23 Toses decthensame
difgstion 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
revolution per hour. The speed of arbour 5 of the centre wheel is thus
adequate to carry a minute hand. It aiso follows 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

23 relative to the carriage is one revolution per minute.
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present exanple, it can be deduced that the centre
wheel conpl etes one 25 revol ution per hour. The speed
of arbour 5 of the centre wheel is thus adequate to
carry a minute hand. It also f@llows fromthe gear
rati os selected that the false fourth wheel 23
conpletes two revolutions per mnute. As this latter
V\/neel is rotating in the sanme direction as carriage

it can be deduced that, in this exanple, the
speed liof willhebe aklear f iom hthehefregaing23hatl atle velduanta@eous

{

SBOSbANE of e SPURLARE TP S bt 8t e
barereguamt escdperventgzar operatooat trmaéaﬂ’ﬁamﬁe@dnehﬁy tBiis a normal
le is that bal ance  ,and escapenent can _
Shieee Lo A@echnindedd, 8% c SrESCAPRMEB gl mounted in the
il PR <2 GEm BV BRThre ﬂé@;@lﬁﬁg th8¥alsE $o GHc MPRERAE th'eSUﬁual speed

mounted in the 5 carriage, it must therefore re
ohenearayelutionr per mituge. ingdo Uigaleatipecd is q:fostsﬂme to use a

SR A RS o B e A B A Bl s
euhmpﬂdneOhe naay e‘oeeaamlnerdhcxmeet&balarﬁéarthh Hfequericy of
3Pz, SPab i o0 Tagn etn.cand paen 2l ! el Petween

egtape pfmcsmﬁs\ae]dtfatswsmhmwe%‘f%pe pi ni on 25 and fal se
fourth wheel 23. As can be seen in Figure 5, in this

examplag, dahe yearddeddean ﬁ@@@g%@m ?s COMMFERE! Of! caériage

This carriage Is pivotably nounted between " beéari
afrapgemeat s ggeventiangd ?B'Blsamj‘rlagarls rRivaBbiyf n’tdmeteb:hbetween

5008 S et R Sorf R RrREE sl boad 35 hER Barpce o7
Theertbsesectre of &iguseds Eha\tvs tmicﬁtﬁ@repé&lmltyaﬁfa’ij& dssible by

| | W th k I 16. Alth
i Bt invintone Liiss oot 448, inak <‘é‘gé8d§ogf?¥ng;%bpaa>ﬂa"v

@RHS RafEe| KELhhGas16 | Nﬁ\%@ght lﬂl‘ﬁ bﬁl‘rﬁﬂ?@;ﬂ% |§ aestl'\etlcally

extends in the extension of
3dvantageous, ibaomkksaude sqnntalpr@hmshmﬂpdame dwlahce staff

Upestisfing Lhiotleh S Bl ity Mipd Y2 S0 hAlSh e
fiali (rndt shwei) aneltsdicd whedet set. [owilirbe cleah#ad, i thiebé eofditions,

Psggg}'p( ema ic ?o e%mﬁ\{ﬁé argtlatTrCc?f’ the(%gfl)rrtﬁI Iwnhgeeﬁ set trc]J 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.

Figure 7 shows a “flying” karussel, which forms an alternative
embodiment of the karussel 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
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
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invention, it is karussel carriage 16 that rotates at
a speed of one revolution per mnute, the carriage
can replace the fourth wheel set and carry the second
i ndicator itself. 25 Figure 7-Bhows a "flying"
karussel, which fornms an alternative enbodi nent of
the karussel of the preceding Figures. According to
this variant, the gear trains and the escapenent are

nti gl to those disclosed wth reference to
Eaﬂ e§ 30 Pgsg thf@gﬂgbo isire galsp ghpwsthabthe gydeenss ringrad the

ri
1 ity W S i) S8 e
kﬁ@&ﬁ@és\r\ll’@i o1f7 ahd thaaralag tskovarriage Fasgarwhdlel meg to this
FbGE™ e Yoot Priowfilal 304 b8ung8 Ca e amiles Thus,
irhtmsqianaﬁt ghe eafriddes & Alumied bata %h@l@&\@f W’@hlch'é&n@f. the
t he, grlngls secured in carriage bar 33,

&ﬂ@@&&s gse. ioreayer; e taypf tharamisgel is pprwiatelv free.

anede Léﬁ‘?n'?m Gep MBSt ot iSRG sbBu the moyement,
BaACH Q)ﬁﬁﬂeeﬂvlnmhmuSEh n this variant, the carriage

is mounted on a single pivot, which carries the
car ri Howllhe tlear Metarmlseah‘matlomﬁandm idbrévenents that are

' [ [ f Th [ th [ i

AR k3 GATBL S Y oS b SalBd s el Biming
ﬂnensebjehe ofaties ‘debtittibrk aHRS@ depadting frbmbeheCls€Bhe of the
that various alterations and/or inprovenents that are

RIESER Javantio, @sodefingd Pydiei anrexedagiairesulnd padicwiate those
slandden eRd st BB Ao eLP?raﬁiébhf‘?%m%fn ghbﬁ adding wheel

descri ption, w thout depa ting e sC
sptesuhy changing tie gear datfasndthebynly Imenamlaksdthat #iagrkarussel

WRRBELE LS Roratd Bl lyroR aniay Rt S0 sfasSpreater

thanc lreenghimyitd harbgaars.r at isJSm?EHQnP%YUW}&aVn@' Matl there is
t hat tre kar uaz rt§|15 wheel must rotate in the sane

hsldeivone ga8 esesd efgntarmesiasy sdweet set 2hr2d falative to
d’ﬁrﬂéé@ 1@”*6%’&5 eéual‘ﬁo bife \'é%?uﬁc?m?ert Hllﬁmgefﬁé g:?gsérﬁ%ventlon

here is absolutely no need the sp
q|qﬂserﬁf§d|a§tqa”me'9903@t any, c@straintat iase reg:ardsatlie agreekb of

lf\%\;@%tdﬁjrﬁ thée? 29" %he%%lrr%te'd?ar}y ev%ree?]sgtur%gy aIsh Fn &reegregttadmg
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 will not have any difficulty in making these
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
as the carriage, its speed relative to the carriage is negative. In other words,

wheel 23 rotates counter clockwise relative to the carriage 16.
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does not actually inpose any constraints as regards

the speed of 20 internediary wheel 23. The

i nternedi ary wheel set may, as in the preceding

exanpl e, rotate faster than tlge carriage in the sane
direction as the latter. However, it may just as well
rotate nore slowy than the carriage in the sane
direction, or even rotate in the opposite direction to
the carriage. Those skilled in the art will not have
any dMarpeven pceerdifgkiorapathesembsditherirafabée weesent invention,

AP Safe SimaitERto. kisuPh St B, ARBSRR SR Ratent No

DE7 008, tie a(faihe)elfomth anpeslpset 24i Betr&nt m‘efsmsomﬁh the
revol uti on m nut.e. Further, they ﬁw how t o .make

RGN %Ootﬁﬂa?@ asfisd oY GRrpage oTiGr'Qc‘-lr] oR Contrg Rasikan, like a
brnkkary WRaSI! th thdsd SondiBbhd) iRgdaRTot Bérngl éoeymeﬂo #3 faise

|srotat|ng|nthe sanme direction, but ndt as
fourimwheal setaliie carriage yeudd el aranged to fcrtata:abwtetge arbour

OS85 e BB S A Bl RSP ERE Sprown
thecbigdires) inserded bebreamntiu thimhivhet| s&e7 po esehthe faise fourth
HBEERLLE21, 2 PR B 53 AL e
{heahsarmddiathadieet retates?ib, th%%érﬁéﬁ:hr’é@ﬁ&?%s\”ehé Reakiigye but

%Slalgenent coul d be carried by carriage 16 in an
efitare §lewlv i(Shecifically. aths intaraediagy whast . satncould, for

éf?rﬁslec‘mah&%"a"mﬁa g% r}.ﬁétﬁ)ﬂ *\iﬁﬁ Hg t@&hcgﬁéhg'#d tfgr Wshing with

false four , e carria
wheaihgesudho thadtthe ev!’mfablsetuahenanatedrat afspeadtdfed4 revolutions

R T SR N R e TS
Mive&ltloaetpe? hotir and vl foﬁ'tﬁ@:rft@#ﬁécham/\hﬁéél Sfttcodld rotdte at
q‘lgea rati os coul d for exanple be ‘sel ected such

BPeed i Eieapasiie diseelionsat 7 spaedofithravmiutionsever
I%dreﬁ“ﬁ o8 ?ﬁ%fﬁpﬂ@) Ot é@leregiét befd) egpfl"ley m@’iﬁecﬁé%ﬁeel set
a t'h

Speci fi ¢ e|n ermedi ary set cou
%’Kgﬁm &lse rﬁ@luﬁtitﬂevfmell aete1 pQBlmuldn then 2@ teterimired angedhat

| h.that.,the,.wh '

i spRRR bt B Blser bl Pbr bR RS RO ths Saridbe i

adepted ¢onik ratensf, thealsabpemen® Usbe (B wpﬁge% mé: ﬁtéfrrr%eﬁlary
e ee (0] e

il SR ol @M havB pl el And the faise Sscond pinion 21
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)

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
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.
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a reduced speed in the opposite direction (at a speed
of 6 revolutions per hour, in this exanple). The gear
rati o between the internediary wheel set and the
false fourth wheel set 21, 23_would then be determn 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 escapenent used (the wheel of the
intermedi ary wheel set could for exanple have 90
teeAhMEhd t he fal se second pinion 21 nine teeth). It
will be clear in this new exanple that the fal se
fourth wheel 23 rotates clockw se relative to the
carriage, which neans that an escapenent that rotates

in the usuﬁme@ﬁé@cmcﬁmﬁémemm id 8akrePMarfescApbiRnt that
first exanple) 25 can be used. According to a variant

diast an £scage viasl AnceRinia (%eZngr asbalance ({@nhandm gear train
'fBlSir%ﬂgnﬁlftmgoér‘?é Whg%ténléogm e :E%rrrgl qum;yestc?ﬁ@ \{vﬂgef wherein

carri age, | Nse betwee
\Waik gesgetrain inglugded ammtémhexﬁafyowheel (Z\Bm&&ienwttcaﬂyz cohfected

1Rdhe oabrel bl o i3 ordon 87 it oeaf bain ond Rerial gy foanected

ltottaé @sanpé @ifmk\mzs)eby @ SddoHRl p@mohh@' tha'ddardmain Ahehscond
been seen this feature does not, however, raise any

Pegion dpthenopar tiaidsasswell| @y the esrapgment- @5, Q7 apd the
|
balaid&®R18f eﬁ@\ﬁ@?egn n@s éég @%ﬁﬁg aéérﬁége aE1 6) k&e/matlcally

escapenent 't
29pneat95aﬂ0aﬁln©empyemm cng gmsanged mmrotatmg toaxialty abooysaid

TG AAREP i g 91" o Sl 8Bo&] PR M crnget of said

mteehediad) whiesk tharaatblized Pt tfmdvenidhe ifpbssd aldperd of
first gé‘gtl on of theggear train and ki nematically

CBR{EKpIdEoN Per MipuisseR Hie GRE@ge(36). by a second

portion of the gear train, the second portion of the
gear t Pai W'mﬁ@eﬁe|m°\é@“enfeafé@trdmrt9m!alo’25,, chEractgnged i that
it 656‘%\9%1@)6) 3 %n‘éﬂ#gﬂ%r r&aﬂné Ui Gidaide %ﬂ? dﬁggt {tBearriage
| nemat 'ca nected to the novemnen

alsocayges mar‘ra)floamdigatmgabheaséqorﬂhout sai d
intermedi ary wheel (23) at a different speed fromthe
speed 38f Funepiece 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 clam 1, 2 or 3,
characterized in that said intermediary wheel (23) meshes directly with the
escape pinion (25).

5. Timepiece movement according to claim 2, characterized in that
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.

6. Timepiece movement according to claim 5, characterized in that
the second portion of the gear train comprises a wheel set inserted between
said intermediary wheel and the escape pinion, said wheel set being
mounted in the carriage (16) in an off-centre position.
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i ntermedi ary wheel; characterized in that the novenent
i nposes a speed of one revolution per mnute on the
carriage (16). 2. Tinepiece novenent according to
claim1, characterized in that1045 the carri age (16)
is arranged for rotating clockwi se and in that the
carriage also carries neans for indicating the
seconds. 3. Tinepiece nnvenent according to claim 2,

h | S
oo 1 e Fheridliaie BT Al i UhE gl daims
ttlmracm:zedaadthat thetatarae o)t iReatandédg6r 6§@Dlatlr%j3 chaxially

gﬁﬁaece nove qﬁpt according to claim1, 2 or 3,
§ &6ragg (1R)t hat sai d i nternediary wheel (23)

nesheséglr ctly wwth the escape pinion (25).

Ti nepi mavesrant agceriag 49 ﬁmz ofdhgrpaeceedmg &tpims,

| ¢hdr [ t I

haraBlorizB @1 et RE TR (1)3€ mauitta o ASITPBH T1) that

Largee the gasiagen 616)t hetheplask, cther topaifi tbe adtrriage belng entirely
élage 6. Ti nepi ece novenent according to claimb5,

characterized in that the second portion of the gear

train S wheel s ins d bet

i nt er rre?érgt meecéq mé’?fa Q‘Bréﬁrég Eq fia Véeggf“ﬂa‘i?ﬁé@d in that
ssalid biioh ¢hcludeend @dllibeating (84y.ri age (16) in an

of f-centre position. -10- 7. Tinmepi ece novenent

according to any of the preceding cl ains,

characterized in that the bal ance (19) is arranged for
oscillating coaxially wth the carriage (16). 8.

Ti mepi ece novenent according to any of the preceding
clainms, 5 characterized in that the carriage (16) is
nounted on a single pivot (41) that carries the |
carriage (16) by the base, the top of the carriage
being entirely free. 9. Tinepiece novenent according
to claim8, characterized in that said pivot includes
a ball bearing (41). 10



