DI SCONNECTI NG GEAR DEVI CE FOR A Tl MEPI ECE GEAR TRAI N Trg
ati 3@9 ce gear

i'nvention relates to a disconnecting-gear device for

.traln this gear train actuating a m nut e wheel from a drlvkﬂb$nenber
and including a plurality of wheels and pinions arranged in a chain and
5 neshing with each other, this chain.including a wheel and pi nion able
to be di sconnected fronlone of the other wheel and pinions by the action
of a lever controlled by a tine- setting stemto interrupt the chain and
stop the mnute wheel . 10 A dlsconne |ng gear deV|ce answering
the generic defRIRGUNNEC] g gy e EALN | on

thereof is given, for exanple, | I n docurrent P- B— O 261 243 (= US-A-4 862
434) . In this docunment, the disconnecting-gear device is 15 al so
di sposed between a dThei ﬁ@V@Péﬁr@ﬁt redatgspitoutd disqprrgcting-igeay \@seslicand

pinion able to kRrdisce &sﬂe gehf Ofrkha, mﬂmtse gé'eel tramns d&ﬁ@&'tl&h@d a
pi ni on being the whee

ng the cenIre kno ench by
the  nane of pdnutee & ne%SQ ARy iRg tlﬁ%ﬁl%r V% ‘é]{u ing 20"l
\%t : n reali tydlpmh:ualmg a:ﬂ/\m%ela;wdandpplinchonm tdrmmnged cmrman HHadifrt . aridhe
eel is nes ntr Ml i i
meshed with t m\r%sr&iﬁflg VAT Wnee rdf ttlﬁ'e ﬁ?{v%o \é\qg]fﬁ%h ap Vfﬂeoéi &nd
pi ni on, which pindion alpdec&bl be dhecomm@tecﬂvﬂtom rastent s ¢hﬁ apiéhﬁﬂr | wives e

25 made in a brigge Ep \941 %a%yt Eﬁe%é‘éioﬂ'c‘!@t rPé\?é:?Scér{hxaolled ddyla Pohe
made in a | ever contro tinme-sett % stem Wen th

time-setting st&RGENGUIFEm o‘EF? 1flﬁér§HBFt t Al c2R G Fﬂoﬁhé@e dptpute
pi ni on inclinesyHeeguch a way t hat _its pinion | eaves the toothing of

the mnute eel hour apd_m nut e i_s thus_stopped, the .
hands being then%hb%ésFBnﬁﬁcge’Pgb%e%n|‘éﬁ}ﬁaﬁ¥n§‘nﬁ‘f§r§f13m thg i gensric
not i on- wor K. definithons ofi schen redmivien payeayragdyiice Kraswrt .heA ddesbatitbén
thereof is given, for example, in document EP-B-O 261 243
(= US-A-4 862 434).

In this document, the disconnecting-gear device is

15 also disposed between a driving elenient and a minute

wheel. It is a wheel and pinion able to be disconnected

from the minute wheel, this wheel and pinion being the

wheel following the centre-wheel, known in French by the

name of « roue moyenne », hereinafter the « third _wheel »,

20 but in reality ‘including a wheel and a pinion with a

common shaft. The wheel -is meshed with a second centre-

pinion, whereas the pinion is meshed with the minute

wheel. One of the pivots of this wheel and pinion, which
" will be called the third pivot, rotates in a drill hole

25 made in a bridge, _whereas the other pivot rotates in a

drill hole made in a lever controlled by a time-setting

stem. When the time-setting. stem is pulled out, the shaft

of the third wheel and pinion inclines in such a way that

its pinion leaves the toothing of the minute wheel. The

W
o

hour and minute display is thus 'stopped, the hands being
then able to be set by manipulating the stem via the
motion-work.

.' This disconnecting-gear device has the drawback of
increasing the thickness of the timepiece, since it is
35 clear that space must be provided for the third wheel in



incféasing the thickness of the tinmepiece, since it is 35 clear that space
nust bé provided for the third wheel in

-2s s the inclined state. On the other hand, since the pinion of t he
third wheel neshes directly with the mnute wheel, it is also clear that
during a gear reconnecting the mnute hgpgl can lead to a display error,

the significance of this 5 error dependi ng upon the position of the pinion
t oot hi ng Wi t fthees‘.m:djinbd shateheeh thetdtmsyr dardie siomentthd mioaion of

reconnection. If H ]Qg@ I S Epggtﬁ
plus or mnus a ﬁhf RATTIR: ?%%%%E)ialée%%&g m'thrm&l %flnélt%
fol | owi ng formli® wks@e €leart hbakr dyring ancgearl srqcmmﬂméxg otfhee eBinus

the m nute wheelhang can lead to a display errgr 96 sidni rROU&L rdf this
2 In the case wherein n = 60, E = + 3[err] .= approxi mately. 15

[err] 1/2 ni fut &FTOr depending,URAn the BYEiELAR OFhéhedr%ﬁkstootgmg
i ndi cat ed hergitib efdiact ntadehd | PhedéD aabtﬁiryg ngtt h.heprneimemmacsﬁ/ gear

description given in the f raqr description, the
present inventi drtSRSEHLD erfléi%‘% r‘i"%ﬁ? ?f?:ft %%%?mj“ct S £ 14 ey be
di sconnect abl e vataaaiucﬂnchsmpﬁm or mlrrdxsgp:)ehabﬁ mimenent THis rensbatmay bet h

respect to the %%rtt e:gm ﬁé‘deii‘%ﬁ{.‘é%t &i&sw P?Ht E""*lsChtﬁé'ﬁ}.PSr

wheel s and p|n|ons I'nrng su para
other. 25 10 /anctilr’a‘d@wﬁéxﬁ@Werméeteeﬁthfpthﬁdmn%éﬂgﬁﬁhg a

novenent of translation with respect to the ot her wheel s and pinions
when it is actuated, is shown in doc ' %-015 953/ 64. This docunent
di scl oses a wat ch i ncl udi ng a drivi é'-l 60 1 this case a cli ck,
transmtting the 30 novenent of an osci I | at tont he second wheel. The
driving el enent amm thee dasee-wirdndimg mlenwﬁﬁa, & e= afr Ahgedapprenihabely
way that wh t he i ng device is.brought into the active

posi tion, ef%ause )ﬁ%ﬁr%:tvéenent of a rocking bar

order to overcome the drawbacks indicated
.herelnbefore, in addition to satisfying the preliminary
description given in the first paragraph of the
déscription, the present invention is characterised in
20 that, when actuated, the disconnectable wheel and pinion .
undergoes a movement of translation with respect to the
other wheels and pinions, the axes about which all the
wheels and pinions rotate remaining substantially parallel

. to each other.
25 A disconnectable wheel and pinion undergoing a
- movement of translation with respect to the other wheels
~and pinions when it is actuated, is shown in document
CH A-15 953/64. This document discloses a watch including
a driving element, in this case a click, transmitting the
30 movement of an osc_:Lllator to the second wheel. The driving
element and the time-setting device are arranged in such a
way that when the time-setting device is brought into the
active position, it causes the movement of a rocking bar
_ carrying an intermediate wheel and pinion between a wheel
35 actuated by the driving element and the second wheel.
| Moreover, inl this design, the second wheel remains

constantly coupled to the minute and hour hand gear train.



carrying an internedi ate wheel and pinion between a wheel 35 actuated by
the driving el enent and the second wheel . Moreover, in this design,
the :second wheel remains constantly coupled to the m nute and hour
hand gear train. - 3- The
desi gn which has just been briefly described fundanmental ly differs from
that of the present invention. It will first be noted that the rocki ng

b is inserted i Kk t £ hi
a5 naer ol T ok g sophal st sl A0S pecen vagel it o
hour hands, wherfwsamentsd Iy ebidifierisn\iaom dﬂhat oft hthe cpkésentbainivention.
inserted in a kKifenpli€ ghaldpe n%%liir ehétnghéhfoéﬁkﬁ&& e?é(@efé 1ﬁ$§ré§:ﬁ0{'ﬂqso

wheel remai ni ng perrranent y coupled to the drivin enment. It_w
10 be noted tha, Kinematdcei tsbauaoc@nmo linge |t|1i’@er Fegrafe Wheghee| thig

pinion is uncswpiaa:ctézr canvtatgﬁs tz@na/mﬁeigs rRRIHAE vith WheClyddr itScaSin Ust ethe
and not only, as wll eﬁ thg resent .i n\ﬁlnt lon, fromonly one of
the two wheels. mlm‘ﬁena?‘?‘i ?’t‘rv\PF‘P Be 88§§?9§d o A0S RETTE i AgYERtion.
Kinematic 15 sedsnd rbeking asbaropdsedibhgerhedci tied docunbmdnatiiay | ehdin
to losing or ga'é‘éﬂl&oautsﬁg’”%q :ﬁ?{@éé‘%ﬁ&ei he pasiddd Nyn eeWk%aRQ?ng

di fferent wheel s are si gear reconnection
wi || be seen thaperimanantiy cseupled tovEhe| dﬁ‘th-hg sdeprutwhdél wildayslso

remains in ph@se,ai Hhedl éﬂt@c Ariyi r&eel eﬂeaa Sokmehie ktm@r%terﬁea@aee
chain is never_interrup pr esent i nvention will now be

descri bed in det¥higel argﬁi] ?H@-%s}% ‘&Fc%i-tpjeﬁﬂ)oﬂ?%nt Qi i Wyeehy Between
exanpl e and IS rid eids At edl, aWhag8oti Bn| CAs whll be seen Fﬁ.ﬁutﬁel

is a plane view of the devi ce aof the i nvention, S| wnvvlththe
pushed in the nRAFSERt INYELEPHn, TRE™hstHlY%ansTH L#O (rBFds TH8i n8 %en
by a not or an'uhafrfqoupltednﬂrlorhet bbserreds ehakngnseempting a kinefaguce

2is a Crossi§ecéé'c%'hdal &E@iﬂ,heaéiﬁ'f'oéés_éci 1%9 tt?é gitgéﬁ edc;'éument, may lead

to losing or gaining a second according to the position in
which the different wheels are situated at the moment of
gear reconnection. It will be seen that in the present
invention, the second wheel always remains in phése with

20 the driving element since the kinematic second chain is
never interrupted. |

The present invention will now be described in detail
on the basis of an embodiment given by way of example and
illustrated by the drawings, in which:

- 25 - Figure 1 is a plane view of the device of the
invention, shown with the stem pushed in the neutral
position, the hour and minute hands being driven by a
motor and uncoupled from the time-setting stem;

- Figure 2 is a cross-section along the line II-II

30 of Figure 1;

- Figure 3 is a plane view of the device of the
invention, shown with the stem in the pulled out position,
the hour and minute hands being driven by the time-setting
stem and uncoupled from the motor;

L
(92

- Figure 4 is a cross-section along the line IV-IV
of Figure 3; and
- Figure 5 is a cross-section along the line V-V of

Figures 1 and 3.



- Figure 3 is a plane view of the device of the I nvention, shown wt
the stemin the pulled out position, t he hour and m nute hands bei ng
driven by the time-setting stem and uncoupled fromthe notor; 35
Figure 4 is a cross-section along the line I'V-1V of Figure 3; and
- Figure 5is a cross-section along the | i-de V-V of Figures 1 and 3.
-4- Figures 1 to 4 show how the tinepiece time-setting devi ce

is made. This devi Cegi%ﬁ:}égei %é)t 'Eﬁvﬁsﬁt g, Stign tlmé?lg@és t%.&(@ns'e%trﬂ.ﬁﬁp

at one of its ends by Ich allows the stemto be panipul at
by fingers. Thedevigeeasnmpdse s feviqe singhiidasy & ntABErFRFLHBS SR

as is shown in 5'9¥h§§ Leand i ddbﬂéﬁSa@eaﬁéabpr%bUéﬁas bytﬁec&bﬁﬂlhas
no action on the notion work 24 of the driven i

mepl e [
rotation, it thuBig@ngligws the Iﬁ‘iﬁﬁtﬁ‘?sbﬁu H a&%% t1?36 %19?8Tr?8
pulled out tg 1Qteﬁ0ﬁa§i))’bbh%e|&05.ht ionEitdtuspustied] by Reguras Poandién 120

this pulled out positi em 8 co- 10Rgrabes 1,0 f 4
i ncl udi ng a wheBf 2§ iﬁﬁwﬁ &F’n%&ﬁuﬁﬁs atg otqlal%sk?aefl‘{%& lrb(? lJlg'c%l
ti me-setting of thhe dtam has2h@andctiinnt eor22 tfb@ndmottelguml‘:z aAd Qlsz?dm
particularly 1ocighlokfaty hfte{gd BhRLP D eSS LRe el bopRed dle.
crown 28 is arrange 0O res a peripheral zone mot i.on wor K
wheel 29 when sFEﬁiﬁSthsSp@r-lFbGdoGP PRsiEdeRd StePosi f“?é’nbflpuﬂctlefihloélt to

moment, nothgn Wekkpyh&sle 2GosBidie 111\déti«/£tﬂe@yb§zrlmtméoy3 stze@ 84wWhemm
this stemls actuated in 20 rotatio be under st ood 1glhat

in the pull ed o&higr RYylked out SEPFFF@OBO%]T i O%t?t}? §t e?ﬁ'&?p?rta ess wit
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ed
ed
20

be

i ndi spensabl e tfotiondiwssaneat basIudhtky mahuwReband® 23ndnda2Zpimion mROr

3 whi ch nor rTgL_ §8d“ %‘PS th%{?ef\tfoce sg{l)axlig‘g Eéﬁg'sgé’flfﬁ% c>l§| lljll‘ esno,jrto

4 show such a INSerte

‘train 1, this tR2ai andr mwnmgeazz hamdsut é‘nmg'els 2 fansinéa Sthle@r‘él%ﬁlle.

The Figures lghOWell that the end of stem 8 opposite the end topped by
crown 28 is arranged to rest upon a peripheral zone 3.2 of
motion work wheel 29 when stem 8 is pulled out in second
position 21. At this moment, motion work wheel 29 may be
driven by friction by stem 8 when this stem is actuated in

20 rotation.

It will be understood that in the pulled out or time-
setting position of stem 8, it 1is indispensable to
disconnect hour and minute hands 23 and 22 from motor 3
which normally drives them to display the time.

25 Figures 1 to 4 show such a disconnecting device
inserted in a timepiece gear train 1, this train driving a
minute wheel 2 from a driving element 3. The Figures show
that gear train 1 includes a plurality of wheels and
pinions 4, 5 and 6 disposed in a chain and meshing with

30 each other. This chain includes a wheel and pinion 5 able
to be disconnected from at least one of the other wheels
and pinions (from wheel and pinion 6 in the embodiment
illustrated in the Figures) via the action of a lever 7
controlled by time-setting stem 8 to interrupt the chain

35 and stop minute wheel 2. Figures 2 and 4 show
disconnectable wheel and pinion 5 respectively connected
to and disconnected from gear train 1. It is important to

note here that disconnectable wheel and pinion 5, when it



that gear train 1 includes a plurality of wheels and . pinions 4, 5 and 6
di sposed’in a chain and neshing with 30 each other. This chain includes a

wheef and pinion 5 able to be disconnected fromat |east one of the
ot her wheel s and pinions (fromwheel and pinion 6 in the enbodi ment
illustrated in the Figures) via the acti o f a lever 7 controll ed by

time-setting stem8 to interrupt the chain 35 and stop mnute wheel 2.
Figures 2 andjg4 shQWred ddypconaestabhe wWhgRlerdfdspi fhlonmévéﬁéﬂﬁc'f iogel y

connect ed to and_di sconnected from gear _trai ortant to
note here that HF%SﬁﬂEE?’&b‘f’btlﬂ\/rTe%ﬁp%ﬁquiﬂ Fifh %%eﬁhé’hea and’pinions’ 4

- 5- 15 achyat ed Iﬂaeeaevaﬁe dhres WHtRItYORH cha alIDwhseills a0id plnlons
translation with res to _the other, vvheelstan(% ||1|on 1efn h

| ndeed, the axe§ a¥d t FORALP TRMRtE PSS 6‘% §a ahtet %t gac
][emai n subst &nt bahky.parallel to each 5 ot her An enbodl ment

irst of the tinmezget ce Enclydi nghe t | m
and the notion Aﬁ E{nggcsi(l)lg|§fe{1{t:edflrﬁere\%>v|!f h, < %rﬁn@%ﬂgl%c%%lgéfng

devi ce i nser taglndinge goar EHEETSRUHRE! ISTER hé‘%t dihe o Mo HRKK

and mnute di sphakowihtefOWHhRrEGIEHI, bed:l'iéﬁ detrél . disconnecting devicelhe
time-setting deyice ures 1 to show t hat thetlrm|ece|

Fi
fitted with anseshers t%’pp%%gbge?trcrtﬁ'ﬁ’rn%c‘ﬁﬁl%ﬁtlfrﬁ:l FREarie-or to” the
mani pul ati orLpof holg ah@mMmintite &isplapywilkl dispdsedidserdabel finr detpadhed in

position 20 (Figures 1 and 2) or o gOut position 21
(Figures 3 and 4). Stem8 is R %%‘{-_Q& Hle{r and has a first

groove 41 in which Figupesiiibai ﬁgSW|W‘212ﬂ@1g@g@m isni fi wiednwith n
its first pughedddy, posi ttﬁﬁpe@“db ¢ SRCORG-YnOOVRS 43~leb1,y\h| £4c 20; tdeas

same spring 42 engages when t stemis in_its second ul |,ed out
posi ti on. G oov&@an4Pudpgign gfe tiepsitaled Tl Stem | BaYe 24dlsPosed ihet

other end ofisst gh@t tadhePPOS| ©Bsi@i6howD 2fFigures 1 and 2) or in a
second pulled out position 21 (Figures 3 and 4). Stem 8 is
guided into a plate 40 and has a first groove 41 in which
a positioning spring 42 engageé when said stem is in its
first pushed in position, and a second groove 43 in which

20 the same spring 42 e_hgages when the stem is in its second
pulled out pdsition_. Grooves 41 and 43 are separated by a
flange 44.

The other end of stem 8, that opposite to crown 28,
has a knob 31. Reference 24 designates the motion work

-25 which includes a shaft 35, a wheel 29 and a pinion 30. In
a peripheral zone of motion work wheel 29 and more
precisely under the latter, there is an annular flange 32
on which knob 31 of stem 8 rests when this stem is in its
second pulled out position (Figure 4). Thus, in this

30 pulled out configuration, when stem 8 is actuated in
rotation, knob 32. is driven by friction and with it the
whole motion work 24. Since motion work wheel 29 meshes
with a cannon-pinion 45 which carries, in addition to a
minute wheel 2, a minute hand 22 and since the motion work

35 pinion 30 meshes with a cannon Wheel 33 carrying an hour
hand 23, it is understood that when stem 8-is actuated in

rotation, wheel 29 and pinion 30 are driven which in turn



has a knob 31. Reference 24 designates the notion work 25 which includes a

shaft 35  a wheel 29 and a pinion 30. In a peri pheral zone of notion
wor k *wheel 29 and nore precisely under the latter, there is an annul ar
flange 32 on which knob 31 of 'stem 8 rests when this stemis inits
second pulled out position (Figure 4). Thus®-in this 30 pulled out
configuration, when stem8 is actuated in rotation, knob 32 is driven
by friction and [ t Kk C ti

wheel 29 neshes d\édlvé %%%géﬁﬁ%&h%ﬁugg & ah\/\e%haéér rhlggg %la%&a i<cfo a

m nut e wheel 2, adlmWﬁuttemhaﬁétzinﬁnﬁhgrﬁ@% the notion work 35 pi n| on 30

meshes with a cannon rphegk 33 ABE" Y BePrdiD Wos i tidiAn d 12) S knob 31
under st ood that when stem 8 Blg act uat e((aj i n Lir:Sosrlotlatlo‘r?:‘l?gs\}\l/hreeI hy %

pinion 30 are ddisverelensed | fremr flange 32 as well as from motlon work g.

drive respectg vaiméem ngbte Waivh 23 tanfod®umndtandodah . Wirch thisal pa¥hed in

t tt th th hed tral E 2
nob 31 s 1 EFBASIART oFRY 1 SAGE SR GEPP GLIT omEnothort o E it

29 which it doexatatiikmuch. In this pushed in position, the stemthus

runs idle if it is dr| vewa%r 1nd1rc%tt%{c]i Ofleﬁsl?bef"ﬁ bvggg IJpdigat ed drlvebe

her ei nbefore, in ordér to pressure mnust
exerted on the »heseddd ffrom| knge 32 teo DrESHURAMYSL klﬁ%begfrtﬂ!ﬁl Phaihee

achi eved by jai sjHueiwes! @l%ﬂﬂ@@?tt%nlg’e'érﬁk&ﬂeg*r Rhéb 31thersecomtd, be

position. As a matter of fact, when one fasses romthe S|tuat|Cé{1 shown

in Figure 2 (st &RMEMesy By rabsing (wheel 43t WHRNSHRAGR | B ESgRWL1EG siBRP
pul I ed out), anﬂae?»Jse'lcﬁmd PeHTiWeelAL % agaited dhefd@i Urwhéror e Opasses

spring 34 t hi di haf f
notion work 24, %&5‘8 tgiﬁt%%tue & I%%@iﬁ?%ﬁ g uzﬁes‘s%;?gbstf??a’ﬁ%’ kh3b
31. It is to be tisevitecitilvat shen in Béguger4i ssdemviprekle@ound, pkndbn3 30
al ways remaify meshed 2QM4 810803 ALET et TR nCAMIUL VOEe Shring 34

respectlvely
which, in this embodiment example, pushes on shaft 35 of

motion work 24. Good contact is then assured between
flange 32 and knob 31. It is to be observed that when
being raised, wheel 29 and pinion 30 always remain meshed
20 with cannon-pinion 45 and cannon-wheel 33 respectively. '

Good contact between the knob and flange is not
limited to the example which has just been described. For
example, the return spring could be controlled by the stem
at the moment when it is pulled out. This spring would

'25 then push on the shaft to prevent it from being raised,
the wheel always remaining in a same plane.

It should be noted here that fitting an annular
flange, made on wheel of a motion work, with teeth, this
toothed flange meshing with a knob which is also toothed

30 has already been proposed. Such an embodiment is very
expensive due to cutting of the teeth and would thus not
be suitable for an inexpensive timepiece.

The time-setting device which has just been described
differs from the aforecited document EP-B-0 261 243, first

35 in that it does not include any contrate pinions, then in
that it does not require extreme precision to drive by

friction two parts co-operating with each other.



Good contact between the knob and flange is not limted to the exanple
whi ch’ has just been described. For exanple, the return spring could be
controlled by the stem at the nmoment when it is pulled out. This spring
woul d 25 then push on the shaft to prevent it from being raised, t he
wheel always remaining in a sanme plane. It should be noted here
that fitting an annular fl ange, nmade-dh wheel of a notion mork mﬁth

teeth, this toota d ]:3]4 a%gé%%%gg%?wgfg l\P{n tﬁ'na él&lxéovtl%

has already been propose 'S Very Xpensi ve
cutting of the Fdouwresnd wod @.t iemattem 8 bies sligpgsied figr %ﬁpqmb@&ﬂsad/e |

timepi ece. out TB%sE.'t%nseﬁi' NokAleY i CB1 Wl e 1ass | ust Qé%ﬁé]: deﬁcrdrl?féiu
differs fromthe aforecited docurrent EP-B-0 261 243, first 35 in that it

does not i ncl udé &Ry TEBREr & g nEovengRt | ff  houx, and aéeénﬁotmi\‘é&iﬁ re

extrene precissi Gando 2¢r ikye UWtoupl ik @ mddmmé&lth.&gca- «m@eat gl Wwidisach
ot her. s en.

particularly wel I J'Inr?etrﬁ'g%l%@ \ﬁee‘-’fﬁs t(ﬁaln %.Cgﬁﬂ%%c?%a“%t%mi ()sttgjrﬁ%t? S
di sposed i n secobgeful22ecbf thmuttipepiticen Zhisknbis@hrectisnge slevices evill

whi ch interr gp tehgetshfnggavgﬁe&éTgil hour hand 23 and mnute 5 hand 22

by uncoupling or di sconnec a Wwhe and pinion 5 inserted in a gear
train 1 connecting notor 3 to mﬁf@ée——l—s—gﬁme@@ﬂ#tlnepl ece. This

di sconnecti ng devi CeA‘é’i | fras g@%b%&&%&eéel Nagiet add . F:Lgures 1 to 4
The di sconnectl n ice . 10 seen herei nbefore Ia w% es
e

1to cl ead a§ Sw,SHE dFlto éEPf‘HGCHéQQC qvﬁ'(?leudt‘a%‘:]au
pi ni on 5 abl e t ande pdirseontecdke fuora Q!Ead:omni@d:t‘ed fromnel g@iarg tarain 1

Bnd pini on'5, "wiB REe" 8 RhukebthD, of [ubERI° sher otafeny ™ ¥ "E5%'e
time-setting stemr@nged umdechmingy ativow ewbkeel ofindr ariglian dn V\Whhnres:pebs
to the otyfier pheelesand, pénig?%r47a%ﬁ@rotlh!‘éda)b§s Ofmlde i@y sﬁ’@@eés

and pi ni ons renmal ni ng subst anti ara
undergoing a movement of translation with respect to the

other wheels and pinions 4 and 6, the axes of all the
wheels and pinions remaining substantially parallel to
each other.

20 Gear train 1 in question here connects a motor 3
activated by time pulses to a minute wheel 2 which carries
the minute hand 22. Motor 3 is preferably of the stepping
type including a stator 46, a core 47 surrounded by a coil
48 and a magnetised rotor 10 whose shaft carries a pinion

25 9. As is seen in Figures 1 to 4, gear train 1 includes
first an intermediate wheel and pinion 4 meshed with
pinion 9 <carried by rotor 10 of motor 3, then
disconnectable wheel and pinion 5 meshed with said

" intermediate wheel and pinion 4 and a third wheel and

30 pinion 6 meshed with said disconnectable wheel and pinion
S, this third wheel and pinion being meshed with minute
wheel 2.

More precisely, intermediate wheel and pinion 4
includes a wheel 49 meshing with pinion 9 of rotor 10 and

35 a pinion 12 meshing with a wheel 11 carried by
disconnectable wheel and pinion 5. The disconnectable
wheel and pinion also includes a pinion 13 meshed with a

third wheel 14 carried by third wheel and pinion 6, sai



each other. 20 Gear train 1 in question here connects a notor 3
activated by tine pulses to a minute wheel 2 which carries the mnute
hand:22. Mdtor 3 is preferably of the stepping type including a stator
46, a core 47 surrounded by a coil 48 and . a magneti sed rotor 10 whose
shaft carries a pinion 25 9. As is seen ingigures 1 to 4, gear train 1
I'ncl udes first an internediate wheel and pinion 4 nmeshed with

heel and pi ni o e ik e g Sinfle EPhRRe Sarcify, o pUElEHEAE |

athird mheel ammshkqnwmnh1Minnﬁﬁmwhaﬁkrﬁsaﬂdrd¢¥%bnnéétEbgérﬂﬁeélﬁﬂﬁi4
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wheel 2. tg%%we p€%0|se Y, |ﬁfg?#§gi£?g@mﬁggl and l|n|on 4 =0 as

i ncl udes a wheel t49PAFSRI ngRwid hSpHfi ok 9Wbichot 6F 1@%@% tR plRVER 12
meshing withs aondiefllied by Gren 80 by di sconnect abl e wheel and

pi nion 5. The di sconnectabl e nd_pinion als es a |nion 13
nmeshed with a t hifr EﬁgﬁFei4jca??$ § ?hﬁﬁamWH8§|‘§ﬁ i ot 8 Lsal d
third wheel and qumtimoilledlbyo st \E nig & mtn'rim B mdurted sores$hiesowpiviot

m nute wheel 2. é\ﬂ?r@? ersha@ts_ ';.bgm:e%h%.cﬁnqn@emeﬁlig‘é’TS%%gn g@fac%gd to

and pinion 5 is moun ch s
l.ever 7 5 contnﬁﬂtﬁtQW'ST@Q1end 17 Of Ghisrikpires 1 AAdt9rare &ank

closely, ﬁ?] nose | Cﬂ@tspaéfdwycéwﬁ@@a&é VLS T dsferd O3 n@y%@pesgraélgely
on t he sha

pi vot which [ nternedi ate wheel and pinio
rotates. The end”%ﬁhokn?bn%llﬁﬁeﬁaydl§t?%rngﬁe BtP?Ree&dlésnd§% ?%F%rﬁ%?eto

co-operate W th Bdwdi 87 OhagD&EtRIRCHaCLY to firnh dnobladeid Sottict ewhidhe
other end 18 of this same . Ia 7 has a thin part to forman elastic
portion which TFEsi LB P40 0or9. Thus, as all the parts present
have been descri bed, Thus, as all the parts present have been described,

15 the mamner in which the disconnecting device operates can
now be explained. |

| When. time-setting stem 8 is set in its first pushed

in neutral position 20 (Figures 1 and 2), end 17 of lever

7 is engaged in a groove 51 which follows knob 31 of the

20 stem. Strip 16 of lever 7 then rests against a nib 52,

biaised by elastic portion 18 of 1lever 7. In this

'situation, disconnectable wheel and pinion 5 is meshed

both with intermediate wheel and pinion 4 and third wheel

and pinion 6. Motor 3 then actuates hour hand 23 and

- 25 minute hand 22 of the timepiece. '

When stem 8 is arrangéd in its second pulled out

'position 21 (Figures 3 and 4), end 17 of lever 7 mounts

knob 31 of the stem and causes strip 16 to pivot in the

direction of arrow A about the shaft supporting

30 intermediate wheel and pinion 4, while bending elastic

portion 18 of  lever 7. In this configuration,

disconnectable wheel and. pinion 5 becomes disconnected

from third wheel'and. pinion 6 - more precisely pinion 13

of disconnectable wheel and pinion 5 becomes disconnected

.35 from third wheel 14 - while wheel 11 thereof remains

meshed with pinion 12 of intermediate wheel and pinion 4.

Thus train 1 includes a wheel and pinion able to be

disconnected from at least one of the other wheel and



15 the manner in which the disconnecting device operates can now be

expl ai hetl. When tinme-setting stem8 is set inits first pushed
in-neutral position 20 (Figures 1 and 2), end 17 of |ever 7 is engaged
in a groove 51 which follows knob 31 of the 20 "stem Strip 16 of lever 7
then rests against a nib 52, bi aised by_elastic portion 18 of
lever 7. In this situation, disconnéctable wheel and pinion 5 is
nmeshed both with interngdjate wheel.,and,pinion.4 and third wheel and
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a wheel and pinion situated upstream, which reduces by at
least ten times the display error during re-connecting.

If E is the maximum error, n is the number of teeth
of minute wheel 2, n' the number of teeth of pinion 50,
20 and n'' the number of teeth of third wheel 14: '

E=+1 . 360° .n'
2 n'' n
In the case wherein n = 70, n' = 7 and n'' = 60, the

.25 maximum error is E = + 0,3° i.e. 3 seconds only.
- Driving the second hand
The movement described hereinbefore provides a second
display. As is shown in Figure 5, pinion 9 which is
situated on magnet 10 of motor 3 meshes with wheel 49 of
30 intermediate wheel and pinion 4 as was already seen
hereinbefore for driving gear train 1. In addition to
wheel.ll of disconnectable.wheel and pinion 5 (Figures 1
to 4), a second wheel 25, which drives by its shaft 26 a
second hand 27, also meshes with pinion 12 of intermediate
35 wheel 4. Cannon-pinion 45 passes through a central tube
60, driven into plate 40, which is topped by cannon wheel
33. At the moment of time-setting of minute hand 22 and

nour hand 23, second hand 27 continues to display the



di spl ay. Conversely, the disconnecting device described her ei nbef ore
does not® take any space in height since there is only translation of one
wheet and pinion. Mreover, the 15 disconnected wheel and pinion is not
the third wheel, but a wheel and pinion situated upstream which reduces
by at | east ten tinmes the display error during re-connecting.

If Eis the maximumerror, n is the nunber-dP-teeth of m nute wheel 2,

n' the nunber of_teet sofAsoi..n.io 50 go and_n. ' .the nunta]eé of teeth of

third wheel 14: S€con an alterhative, this hatEi [ce?\.} [beer rs]‘(:Ofp_e 600
[err] .n' electrically if a switch is installedmn the stem. In the

case wherein n =70, nn =7 and n'' = 60, the 25 maximumerror is E= 0,3
i.e. 3 seconds only. Driving the second hand

The nmovenent descri bed herei nbefore provides a second di splay. As is
shown in Figure 5, pinion 9 which is situated on magnet 10 of notor 3
nmeshes with wheel 49 of 30 internediate wheel and pinion 4 as was already
seen her ei nbefore for driving gear train 1. In addition to wheel 11
of di sconnectable wheel and pinion 5 (Figures 1 to 4), a second wheel
25, which drives by its shaft 26 a second hand 27, also neshes with
pinion 12 of internmediate 35 wheel 4. Cannon-pinion 45 passes through a
central tube 60, driven into plate 40, which is topped by cannon wheel
33. At the nonent of tine-setting of mnute hand 22 and hour hand 23,
second hand 27 continues to display the seconds. As an
alternative, this hand could be stopped electrically if a switch is
installed on the stem



CLAI M5 1. Disconnecting-gear device for a timepiece gear

traln(I)—t“hTs—gaar—t‘r‘al—n—actuatlngamnute wheel (2) froma driving

el enment ( a plurality of wheel s and pinions (4, 5, 6)
arranged Iﬂ Nmﬂ | nﬂbrreshl ng with each other, this-chain including a

le to be disconnggted fromone of the ot her

mheel and p|n|ons by the action.-of a lever (7) controlled by a
time-setting st ( to interrupt the chain and stop t he m nute wheel,
characterized i , when it is 10 actuated, t he disconnectable

wheel and pinion (5) undergoes a novenent of translation with respect

LOLNe naliner uheel s agd ibansihd.obly |dGiReeoeBhOW WaheBiBbL  gekbe

wheel s and pinions rotate renalnin ant1 al aral I'e
other. 15 txaim s&bhneéhiﬁgggéar td@hrbeacawmmgat @l@uéremvnheel (2)

characterized i netdiptat Beigeag w@menel)(sl)ncéﬁweinemudm@uace;mml
I nt ermedi ate wheel and pinion (4) neshed %ﬂh a pinion carri.e
scohn

the rotor (10) dfhess neber PinicRs {4e g é&%g@%éél 2 nFHELR; oﬁn?lS)
meshed with 2 :ﬁ@ékﬁﬂg’ltﬁﬁmo&a&im odiesd, autﬁsmdhaam (:A')claﬁiir@ tahi witestheahd

and pinion (6) neshed | d di sgconnect abl e and 1 i on
sai dpt hird \(/\/nZaeI Jzﬂ'ﬁf W{é naﬁ?b%hggﬁggﬁﬁ ?ﬂ'gfﬁgﬂec nSFSm\M?éISI plézn)&‘e(géher
3. Disconnecti ngﬂk@mlr atuiupm'mnmrhz{r nghe cactmm & @5levdrar ¢l ecbmadolihed

that the discon QJ(%%/\%E{J sE'egi Q@)tﬁo ié%ef%yd&?e%MQ1£I | m%n

meshed with a pi nt er nedr at e
(4) and a '#FQ)n n(lIB’)te(resfhéélw t‘F‘h%.rmlz(egﬁl) igar thad . bywtlﬁé t hFr dis

wheel and plmorhé@a@w i nghbat cﬁ.@#dén@ﬁ'e%@:ﬁﬁﬂléc'f ahiéélwheshd?»oplaﬁ@npl ni(gmn
(5) is nounted so(fls to pivot on a stu

21 ol_rllotheleverﬁé
control | ed by tH¥YS t & Agvementy "8’5 nslation Wht DFESBRRECtThgB8ar
devi ce accordi ngottlmrzlmééﬁ-, and pimicnd er4 Zeg) | nthdasixdédeab@verwhiigh all

control et b, Veyd® T S5 1853150 (Dot S, Tetesy

parallel to each other.

15 2. Disconnecting-gear device according to claim 1,
characterized in that the gear train (1) includes in
succession: an intermediate wheel and pinion (4) meshed
with a pinion (9) carried by the rotor (10) of the motor
(3), the disconnectable wheel and pinion (5) meshed with

20 said intermediate wheel and pinion (4) ‘and a third wheel
and pinion (6) meshed with said disconnectable wheel and
pinion (5), said third wheel and pinion meshing with the
minute wheel (2).

3. Disconnecting-gear device according to claim 2,

25 characterized in that the disconnectable wheel and pinion
(5) includes a wheel (11) meshed with a pinion (12)
carried by the intermediate wheel and pinion (4) and a
pinion (13) meshed with a wheel (14) carried by the third
wheel and pinion (6) and in that said disconnectable wheel

30 and pinion (5) is mounted so as to pivot on a stud (15)
fixed onto the lever (7) controlled by the time-setting
stem (8). '

4. Disconnecting-gear device according to claim 3,
characterized in that the lever (7) controlled by the

35 time-setting stem (8) is a strip (16) mounted so as to

pivot on the shaft about which the intermediate wheel and



-12- Wes the first end (17) of thi\s | ever being

arran ate with the tine-setting stemand the second end

(18) a mm%m ng an el astic portion resting on a nib (19). 5
e

5. Discon evi ce according to claim4, characterized in
that the tine- settlng stem (8), topped by a crown (28), may take a first

neutral pushed in position (20) for whi-alz< he di sconnect abI e wheel and

5 hed h h d -
o () LS iAo L ¢ B PLESToeh! Prbfos GRfsPLOVEP pllng:

(23) and nmi nut e §2Andeghdw ofotdperate iwidii dde @r‘@-@@é’@@gd%ﬁﬁme@@)ut—he
position (21) f eV $Neng wg)d'o%c %tf@ér@rwﬁs%hnsn%rpléw&ié)gaﬁwbﬁs

meshed with the 1 nternediate and pinion (4) while being
di sconnect ed fr dFgStHaOG mnrdi\m@el(larhd pi nion (6), the hour (23) and

mnute (22) hands thers b@l’%@:o&h@@ﬁ@ﬁg -gear devite Ri&EMHigR] | 8- gSArindeyi ce
accordi ng to cl ai m 5,

t : th |
position  (21)€ %??ec‘mfe’- a,c (rigaé‘?g??]e( §}m8058g5+%§e§€€ﬁ?? ﬂggun%??gﬁa
work (24) of thE'atd:mmec:EBI,O méyomlsetal fijrst né'etlha)llrpusheCQ.ZBI)l apdltmnute '

(22) hands. y cann C rding

characterized i n(%% g?]ﬂew%r%goﬁﬁ carrléjt?%lé vﬂ?&& [ ntermecf?at e)?’wflie I
and pinion (4) imeshed bathed ki ttﬂilea lEEi%‘@@dhé“—ﬂh@bﬁel- 28nd opiphent (Adpreee,
this wheel cp§ryifd Qhira wheeihabhda(2Binforsecend hamt (%bkor (3) then

actuating the hour (23) and minute (22) hands of : the

timepiece, and a second pulled out position. (21) for which
the disconnectable wheel and pinion (5) remains meshed
with the intermediate wheel and pinion (4) while being

15 disconnected from the third wheel and pinion (6), the hour
(23) and minute (22) hands then being stopped.

6. Disconnecting-gear device according to claim 5,
characterized in that in the second pulled out position
(21), the time-setting stem (8) co-operates with a motion-

20 work (24) of the timepiece to allow setting of the hour
(23) and minute (22) hands. '

7. Disconnécting—gear device according to claim 3,
characterized in that the pinion (12) carried by the
intermediate wheel and pinion (4) is also meshed with a

- 25 second wheel (25) of the timepiece, this wheel carrying on
its shaft (26) a second hand (27).



