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I Rvention relates to a tine-setting device for a timepiece, Ygos,
including a tinme- setting stem capable, via a crown topping one o |
ends, of being set in a first neutral pushed in position or in 5 at

| east a second pulled out position for V\_A’li_Ch the stem co-operates-wth a
notion work conprising a wheel and a pinion to allow tinme-setting of the
hour and m nut e hands. Such an arrangenent has been proposed

numer ous ti nmes. SEMBD ¥ ] f ‘ : EPIEGEAabl e of 10
meshing, via a |l ever and puI |- out p| ece rrechanl srn onto an [ nterrredl ate
wheel neshed with a m nute wheel. This arrangenent, although w dely
used, is relativel yThenpbresent arﬁm\@m?e':m vefe;lrad:eSequ:iOr e a timegeseting of
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t he stem passegotbperghesh@ighniaomotdion wobkscembristingi eculheel and a
cross-section of,_slightl I t t
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cross-section, phal | QYN0 bifoh! Mrm Ohsdt ! W EYidHPChiniond BBPEHRE tHAN
t he bore of the pinion, this second cross- sect1on wedging rtself in

sai d bore WlenMesdiBgenvia anlever apd M%Jed’%tplpﬁ%q ReFRANIFR /hj QLR §R
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wheel and finally the ha of t he mepiece for ti set
The arrangemenf® W@%‘mﬁﬁ L?g‘t ogh d‘@s‘i%ybe‘ﬂls?cﬁu 1s ‘relarive tly complex

and expens:.ve and requires a large number of parts.
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One has sought to simplify this time-setting system
15 by reducing the number of necessary parts. For example,
the document EP-B-O 261 243 (= US-A-4 862 434) discloses a
time-setting device using not a sliding pinion but a
fixed pinion, said pinion having nonetheless a contrate
toothing directly meshing with the motion work wheel.
20 Driving of this pinion by the stem is achieved in the
following manner: the stem passes through the pinion_. It
has a first circular cross-section of slightly smaller
dimension than the bore of the pinion, so that the stem
rotates freely in the pinion when it is in the pushed in
25 neutral position. The same stem also has a second circular
cross-section, following the first, of slightly larger
dimension than the bore of the pinion, this second cross-
section wedging jtself in said bore when the stem is in
the pulled out position. In this pulled out position, the
30 stem thus drives the pinion, then the motion work wheel
and finally the hands of the timepiece for time-setting.
The arrangement which has just been described thus
already includes a significant simplification with respect
to the conventional arrangement. However, there still
35 exists a contrate toothing and the difficulty of



already includes a significant sinplification with respect to the
caenventional arrangenent. However, there still 35 exists a contrate
toothing and the difficulty of - 2-
accurately fitting the pinion bore on the-Z+oss-section of the stem The
present invention avoids these drawbacks, first by renmoving the pinion,
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line V-1V of Fi e3 and - Figure 5 js a cross-section along
the line V-V of 30 %m@eptaﬁavsntmn willmpewires desgribsdoinhéatand

timepi ece tisre-cetihddbasigleyf Cani Embedimedti §i vy ie wag! ddeexadmple and
time-setting StJ.E\Ierﬂust:rated by the drawings, in which:

- 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

20 motor and uncoupled from the time-setting stem;

- Figure 2 is a cross-section along the line II-II
of Figure 1;

- Figure 3 is a plane view of the device of the
invention, shown with the stem in the pulled out position,

25 the hour and minute hands being driven by the time-setting
' stem and uncoupled from the motor;

- 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

30 Figures 1 and 3.

Figures 1 to 4 show how the timepiece time-setting
device is made. This device includes a time-setting stem
8. This stem is topped at one of its ends by a crown 28
which allows the stem to be manipulated by fingers. The

35 stem may be set in a first pushed in neutral position 20
as is shown in Figures 1 and 2. In—this neutral position,
the stem has no action on the motion work 24 of the
timepiece. If it is driven in rotation, it thus runs idle.



8. Thi~s stemis topped at one of its ends by a crown 28 whi ch all ows the
sttemto be mani pul ated by fingers. The 35 stemmay be set in a first

pushed in neutral position 20 as is shown in Figures 1 and 2. In this
neutral position, the stem has no action on the notion work 24 of the
timepiece. If it is driven in rotation, i13thus runs idle.

- 3- Fromthis pushed in position, stem8 may be pulled out to occupy
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and stop mnute W | gures sconnect a
wheel and piti chissonagsdcthany yardnmépyueg hands 23 and 22 from motor

which normally drives them to display the time.

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

20 that gear train 1 includes a plurality of wheels and .
pinions 4, 5 and 6 disposed in a chain and meshing with
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

25 illustrated in the Figures) via the action of a lever 7
controlled by time-setting stem 8 to interrupt the chain
and stop minute wheel 2. Figures 2 and ¢ ‘show
disconnectable wheel and pinion 5 respectively connected
to and disconnected from gear train 1. It is important to

30 note here that disconnectable wheel and pinion 5, when it
is actuated by lever 7, undergoes a movement of
translation with respect to the other wheels and pinions 4
and 6. Indeed, the axes about which all wheels and pinions
4 and 6 rotate remain substantially parallel to each

35 other.

An embodiment first of the time-setting device
including the time-setting stem and the motion work
associated therewith, then the disconnecting device



to and di sconnected fromgear train 1. It is inportant to 30 note here that

di‘sconnect abl e wheel and pinion 5, when it Is actuated by Ilever 7,
undergoes a novenent of translation with respect to the other wheels
and pinions 4 and 6. |ndeed, the axes out which all wheels and

pi ni ons 4 and 6 rotate remmin substantially parallel to each 35 other.
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di sconnecting héeiti @d minute display will now be described imddetail.
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precisely under t ter ere 1s an annular flange 32 20 on whjch
31 of stem 8 r @klathett RQSkHianR - Sraevess 41 ang IR | IRPIHACHIY i Bn
(Figure 4). ThusLaride t4d.s pul I ed out conf iguration, when stem8 is
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has a knob 31. Reference 24 des:.gnates the motion work
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

20 on which knob 31 of stem 8 rests when this stem is in its
second pulled out position (Figure 4). Thus, in this
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

.25 with a cannon-pinion 45 which carries, in addition to a
minute wheel 2, a minute hand 22 and since the motion work
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

30 drive respectively minute hand 22 and hour hand 23, which
allows time-setting thereof.

In the pushed in neutral position (Figure 2), knob 31
is released from flange 32 as well as from motion work
wheel 29 which it does not touch. In this pushed in

35 position, the stem thus runs idle if it is driven in
rotation.

As was indicated hereinbefore, in orxrder to drive
wheel 29 from knob 31 pressure must be exerted on the



25 wi tth a cannon-pinion 45 which carries, in addition to a m nut e wheel

2, a mnute hand 22 and since the notion work pi nion 30 neshes with a
cannon wheel 33 carrying an hour hand 23, it is understood that when
stem8 is actuated in rotation, wheel Zg .and pinion 30 are driven which
in turn 30 drive respectively mnute hand 22 and hour hand 23, which

allows tine-setting thereof. In the pushed in neutral position
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stem at the me IIed out. This spring would t hen push
on the shaft togg?gs %%mf?s?% yﬁg rai sed, 20 the wheel always

remai ni ng i B5a sane @bade_co_ntact 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
then push on the shaft to prevent it from being raised,
20 the wheel always remaining in a same plane.

It should be noted here that fitting an annular
flange, made on a motion work wheel, with teeth, this
toothed flange meshing with a knob which is also toothed
has already been proposed. Such an embodiment is very

.25 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 desc#ibed
differs from the aforecited document EP-B-0 261 243, first
in that it does not include any contrate pinions, then in

30 that it does not require extreme precision to drive by
riction two parts co-operating with each other.

As is seen particularly well in the plane views of
Figures 1 and 3, when stem 8 is disposed in second pulled
out position 21, knob 31 actuates a 1lever 7 which

35 interrupts the time movement of hour hand 23 and minute
hand 22 by uncoupling or disconnecting a wheel and pinion
S inserted in a gear train 1 connecting motor 3 to minute



It sheuld be noted here that fitting an annul ar fl ange, nade on a

notion work wheel, with teeth, this toot hed flange nmeshing with a knob
which is al so toothed has al ready been proposed. Such an enbodi nent is
very 25 expensive due to cutting of the teeth and woul d t hus not be
sui tabl e for an inexpensive tinepiece. -g- The tinme-setting device
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the m nute hand 22. 'S prefer
15 activated by time pulses to a minute w eel 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
9. As is seen in Figures 1 to 4, gear train 1 includes
20 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
pinion 6 meshed with said disconnectable wheel and pinion
25 5, this third wheel and pinion being meshed with minute
wheel 2.
More precisely, intermediate wheel and pinién 4
includes a wheel 49 meshing with pinion 9 of rotor 10 and
a pinion 12 meshing with a wheel 11 carried by
30 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, said
third wheel and pinion 6 also carrying a pinion 50 which
meshes with minute wheel 2. Moreover, as Figures 2 and 4
35 show, disconnectable wheel and pinion 5 is mounted so as
to pivot on a stud 15 which is attached to lever 7
controlled by stem 8.



type i'ncluding a stator 46, a core 47 surrounded by a coil 48 and a

magneti sed rotor 10 whose shaft carries a pinion 9. As is seen in
Figures 1 to 4, gear train 1 includes 20. first an internedi ate wheel and
pinion 4 meshed with pinion 9 carried by rotor 10 of notor 3,
t hen di sconnect abl e wheel and pinion 5 TEshed with said I nternmedi ate
wheel and pinion 4 and a third wheel and pi nion 6 meshed with said

di sconnect abl e wheelTfanBiginésn 25and, 3t haset lexathingde| chogely ni drevisai ng
meshed with m rwr&ronvéae%y Stem 8 is ADEEr{Y %Sl%ﬁnté&‘tgé ngdi gbeg wgsan ;

and pinion 4 I ncl udes wheel 49 neshing prnion 9 rot or
a pinion 12 nmes® ngre tshaétméeptwheﬁhr |1afewle§eatm Mkml@l%@m 4

and pinion 5. rofitedl smwneﬁaambe of oMieel 1&apsk pvnugn_tallrs;@di R UDEe da
pi nion 13 hed with a wheel 14 carrled 'éhll‘d wheel and gllnlo
B Mead - Thi St G P oFS CORPES AT VR rESR pf nP BB OeE B LS

neshes vm'th m rwitteh Viles 21 &br saidrstas. Frher esh@raetdd 18 ofhthis same
di sconnect abl e I i t 0 &8s o] ‘ d
15 which is att\ég(}ﬁed ' o o1l 931& b§.r£mlﬁg ﬁ%z?in ?las%f bXQI:l&Q %h‘itcﬂ

ever contro
-7- | fremitgurass a il 19 -are exani ned cl osel y, lever 7 controlled
by stem8 is a strippphfs m)é@t SﬂlSQhéS QR ‘ﬁﬁ:tesent:orhévk@ Bo&ht d@*%‘éh‘:t:.b@ﬁ' Ch
i nt er nedi at e wheel and pinjo ates. The end 17 of this |ever
turned up 13%e &S #nl%r‘a@cl%ot% GHRTHRESGH AT sHRFB° oPPRERESS Can®
precisely Wrddw K bexqgdlifnegii d stem The other end 18 of this sarre
| ever 7hasathin rt toformq%lelastlc or,tion which, estg %glb
19. Thus, ?nr Prfgep%ﬁ'i rﬁe%‘é‘ﬁ? at8 5&m thés%‘,?? bgars oPYERE

manner in whichin meuitmbrmwitngl dayi (Bigpezsat ksamdn2) , endr b efpllaveed.

Wen t tt t, ; "
20 (Fi Iglrjnrs e:fsl lf'ngl%)@“%g%ééﬁﬁ | Grbbie’ 5iSLnUAN ¥ 110ws" RS 'R BESIEHeON

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

20 minute hand 22 of the timepiece. _

When stem 8 is arranged 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

. 25 intermediate wheel and pinion 4, while bending elastic
portion i8 of lever 7. In this configuration,
disconnectable wheel and pinion 5 becomes disconnected
from third wheel and pinion 6 - more precisely p'inio.n 13
of disconnectable wheel and pinion 5 becomes disconnected

30 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
pinions, but it will be understood that another

35 arrangement could cause the disconnectable wheel and
pinion to be disconnected from each of the neighbouring
wheels and pinions. Whatever the arrangement hour hand 23
and minute hand 22 are kept stopped which allows stem 8 to



7 is engaged in a groove 51 which follows knob 31 of the 15 stem Strip 16 -
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meshed with pi ritorheimhys, ik é-‘r%dﬂmfén@h@él'eagagpnﬁi ohead to amusrrprapﬁ 1

includes a V\heedlx.?s"doa?' RiAls AIHRAIH nidfute Shs%ﬁ@neiﬁfrﬁité rRgh@t d':.%ﬁ%.yone
of the other wheel and pinions, but 1t w|l be _ under st oad

anot her 35 ar reRRJERSRLY coul F ecauséilst%netﬁté-él@nnecldéb’%e V\/neéllescﬁhHEd
pinion to be direedingssdfstd Iduascaoit @Ekbhanyesgab@uinngelghﬂheeh&ea&ﬁere

pintons. Wigh evel & ALAN0GIEN, ROAIAeE] ana BlalbR! fiol300e2? BhE
- 8- co- oper@:s:cmnécttéde whﬁelorand)rmn:mrprm:awt t the hehirdrewneelsebutng

i sconnecti ng deviaEShnren PLRLEE SEacta b e e raladte REosh

does this nechakfash ttie Giges the dispd é&'eerrorndh?é;@mrewomﬁptmm ng

re-engaging, lead to an error of privphystle sddwid chdigdf m nute on the
m nute hand di spl ay Conver se nnectin devi ce
descri bed éjher ei nb’%t?%F%p‘ﬁﬁi@tn(%ngl}Pegn?eé'ﬁéEBefgﬂrﬁe?ﬁ‘?i‘?lg?%c% $eRAne

display. As is shown in Figure 5, pinion 9 which is
situated on magnet 10 of motor 3 meshes with wheel 49 of
intermediate wheel and pinion 4 as was already seen
hereinbefore for driving gear train 1. In addition to
20 wheel 11 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
wheel 4. Cannon-pinion 45 passes through a central tube
60, driven into plate 40, which is topped by cannon wheel

25 33. At the moment of time-setting of minute 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. '



10 is only translation of one wheel amnll'l mumwmumg t he
dirsconnect ed wheel and pinion is not t a wheel and

pi ni on situated upstream which reduces by at " I®ast ten tines the

di splay error during re-connecting. Drivina the second
hand 15 The novenent described hereinbefore provides a second

display. As is shown in Figure 5, pinion 9%hich is situated on magnet
10 of nmotor 3 gﬁigﬁi%mnth wheel 49 of i nt ermedi ate wheel and pinion 4 as
was al ready se erei nbefore for driving gear train 1. In addition to
20 wheel 11 of disconnectable wheel and pinion 5 (Figures 1 to 4), a

second wheel 25, which ‘&”rﬁé&%e@élhbs &Qﬁfc% 21.%1.3 a tlﬁéﬁi?@é'ehaE&a?’deﬁh%%

meshes with pinjion 12 of 1 nternedi ate . Cannon- pi ni on_ 45 passes
through a cent rigickudigqg a GG-medlsF\‘Féhngntsd'-e&} af%) 462Pakien 9t Pebped S8

cannon wheel 25%i283a Atrddte MEBBNttsPpirdgreosiat tdmgleé rarmﬁe hﬁnthZh@yi:
hour hand 23, second .)hand 27.continue

As
alternative, tH? RYTRE ha sPSEbgam d(g%gct% c"éﬁll &t eolass ?ci‘?chor}ld
installed or6thsukledn out position (21) for which the stem9 (8) oM M5

1. Tine-settin f e d Vi
time-setting s?oegn&%%')sés Qi%ﬁe é‘:a(r;]l ’Ws°§’? ﬂﬁw% I:(.::‘Féo %g@
one of its endsandia mpinient (30)né,i@tr lopUstFﬂé%Bwﬂﬁtﬁqu ioh the) heuri d?é't)

| east a second é’x@%irﬁﬂ:é’utzﬂosﬂa{ddw e%&aegermeahlhhehate%h@)otmr end
operates with a notion wor rising a wheel (29 and a pinio

(30) to allow tfe: sett Fhg S&e’f‘héshoéhs (azg)angedarﬁj: ?%it eOP22) BEFiRhera
characteri zegl i Zohidai32heott bhe modion @3tk whekhe (2B@Mwvh8h |t$1earsrtarrge(d3)to

(oot on @ Peri pheraly A0, e d 38 Uiy TRt oo a30ohel T ien e
wheel (29) therwheehg(29) ethenbbedngvebley tHo ik | dnivemnby frlction when
the stem is actuated in rotation. .
2. Time-setting device according to claim 1,
15 characterized in that the other end of the stem (8) has a
knob (31) able to rest on an annular flange (32) made in
the peripheral zone of the motion work wheel (283).

3. Time-setting device according to claim 2,

characterized in that when the stem (8) is set in the
20 second pulled out position (21), the knob (31) actuates a

lever (7) which interrupts the time advancement of the

hour (23) and minute (22) hands by uncoupling a wheel and

pinion (5) inserted in a gear train (1) connecting the

motor (3) to the minute wheel (2) included in the
25 timepiece.

4. Time-setting device according to claim 2,
characterized in that the motion work wheel (29) meshes
with a cannon-pinion (45) carrying the minute wheel (2)
and the minute hand (22), in that the motion work pinion

30 (30) meshes with a cannon wheel (33) carrying the hour
hand (23) and in that, when the stem (8) is actuated in
the second pulled out position (21), the knob (31) of the
stem raises the motion work wheel (29) against the return
force of a spring (34), the motion work wheel (29) and the

35 motion work pinion (30) remaining meshed with,



the sttemis actuated in rotation. . | 2tting device
according to claim 1, 15 charactlmmuul"ii““;“I f 1“'e ot her end of the
stem (8) has a knob (31) able to rest® ok alh ahnul ar flange (32) nmade in
t he peripheral zone of the notion work wheel (29). 3. Tinme-setting
device according to claim 2, charactldH zed in that when the stem (8)
is set inthe 20 second pulled out position (Zgé} the knob (31) actuates a
|l ever (7) whichresRegtiNrly t Hehe i eannaivaicdemt(45) tand the hgannen3wheed

m nute (22) hanggzpy uncoupling a wheel and pinion (5) inserted in a

gear train (1) connecting the | nDtgr ,ég) to the mnute wheel (2)

included in the 253t i??l%ﬁ‘é(?é,tlng evige TRFEOrSiPgng tQevidd@im 4,

?gg;)r di n% to @l:hg’ii'ari]&té’rized D at et elfIZdSeﬂefhErri wriﬂr? B4 Ofes\ivﬁé k?ﬂ?%ab
meshes Wi annon-pi ni Qn ar ng the mnute whee

and the ninule ?Eﬁéf( ) Cﬂﬂq?ﬁ%fméﬁhg PF n(éébk pi nion 30 (30) neshes

with a cannon wheel (33) carrying the hour hand (23) and in that, when
the stem (8) is actuated in the second pulled out position (21), the
knob (31) of the stemrai ses the notion work wheel (29) against the
return force of a spring (34), the notion work wheel (29) and the 35
notion work pi ni on (30) remaining nmeshed Wt h,

-10-- respectively, the cannon-pinion (45) and the cannon wheel (33).

5. Tinme-setting device accordi ng to claim 4, characterized in

that the return spring (34) rests on the 5 shaft (35) of the notion work
(24). )



