- 1 - Device for electronechanical watch for determ ning the nonent at
whi ch and the direction in which a tine indication has to be corrected
The present invention concerns a device for an el ectronmechani cal watch for
determ ning the nonent at which and theidirection in which a tine

I ndication has to be corrected. Mire specifically, the present invention
concerns a device for an el ectronechanical watch allowi ng an electronic 5
control circuit of the watch novenent to determi ne the direction of
rotation of an indicator show ng a magnitude of time, driven by the watch
novenent, and the nonent when the magnitude of tine has to be respectively
i ncremented or decrenented. An el ectronechanical watch is a watch whose
indicators are driven 10 by a single notor or by several separate notors.
An exanple of this type of electromechanical watch is shown schematically
in Figure 1, annexed to this Patent Application. Designated as a whol e by
the general reference nunber 1, this el ectronechanical watch is the type
with a retrograde perpetual calendar I t |ncludes a flrst centre hand

di splay 2, viep dophglactimmeshns Nate MeNEpl ay 6
g_t 2 0" cl ock hafcﬁ%& ihBagde h%ﬂl whiéh alanQe%a? t.J éé k§lpdand
isplay 2 in m nut e

hand 2b which move above a dial 10. tﬁheetiedt hand display 2 is conpleted
by a date hand 2c whi ch noves backwards along an 20 index in an arc of a
circle 12 which bears the date indications from"1" to "31". The second

hand di splay 4 includes a snall seconds hand 4a. The third hand display 6

i ncludes a hand 6ghd peégunitiingentivh dodcerpt 4 feviveetor an electromechanical
watch for determining the moment at which and the direction in which a
time indication has to be corrected. More specifically, the present invention
concerns a device for an electromechanical watch allowing an electronic

5 control circuit of the watch movement to determine the direction of rotation
of an indicator showing a magnitude of time, driven by the watch
movement, and the moment when the magnitude of time has to be
respectively incremented or decremented.

An electromechanical watch is a watch whose indicators are driven

10 by a single motor or by several separate motors. An example of this type of

electromechanical watch is shown schematically in Figure 1, annexed to

this Patent Application. Designated as a whole by the general reference

number 1, this electromechanical watch is the type with a retrograde

perpetual calendar. It includes a first centre hand display 2, a second hand

15 display 4 at 6 o'clock, a third hand display 6 at 2 o'clock and a fourth hand
display 8 at 10 o'clock.

The first hand display 2 includes, in a conventional manner, an hour
hand 2a and a minute hand 2b which move above a dial 10. The first hand
display 2 is completed by a date hand 2c which moves backwards along an

20 index in an arc of a circle 12 which bears the date indications from "1" to
"31". The second hand display 4 includes a small seconds hand 4a. The
third hand display 6 includes a hand 6a indicating the days of the week



- 2 - which noves backwards along an index in an arc of a circle 14, on

whi ch the days of the week from Monday to Sunday are marked. The fourth
hand di splay 8 includes an hand 8a indicating the nonths of the year which
moves backwards along an index in an arg.of a circle 16 on which the 5

nmont hs of the year are marked. It wll be noted that the current year is

I ndi cat ed when the date of watch 1 is set by neans of date hand 2c which is
noved opposite one of the figures "1", "2", "3" or "4" of sector 12
dependi ng upon whet her the year during which the date of watch 1 is set is
the first, sgsondnoves batkivaresralpng@edindgxanlamapry obia citde 4| snrwhichsent ed
by 10 the figure "4". The retrograde perpetual cgl endar ch,1,
shown in Fi dﬁ?é’ai/? qfdhe yresklrem MQnQagtt%%Uf@amfﬁ ﬁ“%féﬁgoiﬁﬁg‘&“'iﬁﬁ?énf’r al

posi tion T1,4igplh 'S lindHbés GrPWanBOs4 lihdiRafidg 3RE MoRAROBE tha!lyeadd Which
position T3, and two correctors 20 and 22. This el ectronmechani cal watch is
al so dri ven movésbackwatls alongt anondex.in A jarg tof e tadelen1fves wiiehfthest hand

di spl ay h ' n , e,ﬁ%? hand
4a of thg5 sﬁgﬁﬁghgﬁy{%iyggfe??/gﬁg%e?éggwl %%tﬁ?%gr'fr\%gghé@rhea@e and 2c, a
third notor iddicates! @agndhe tdate \of edatcndi is ed byhmedns af date hahd @ctwhighd fi nal
pover ed by 45 00Kad repReste’ one ShINETaies adcnin A1 dai in ot S g ©
power ed by ‘ chehi c |

described abferiity Opoh WHELRSH the Jéaﬂrdu@ihgt\mﬁi@h tMedatelof watcH hes eesenbl y
and daily use thereof. After watch 1 has been assenbl ed or when thaxgattery

i s changed, thadirstasaeong er third yearpreredipgiaylean) Yaab hich is represamed or ds,
t he posil‘léorthgff %Iré ..&.he 25 hands of watch 1 is reset. The second
mani pul atT on CoRcerns ‘'setting the time of watch 1 which is achieved either

during assenbly h (o] t t | ed. i thigd

mani pul ati on congfen%éti%qrépﬁgﬁ?eﬁgﬁga&t@%&ﬁhﬁéﬁc%%vﬁﬁgﬁﬂwsfﬂﬁecgrIr%i ed out
when the batdampletet ib?sargtaﬁ 08 whighgath obtum) ayneathal positiom Toipea dirston
relates to a change of tine_zone. 30The operation of resetting t osition
of the handsplé“eﬂo_%é'ttm@rh Sndo ApEECALr g 8“?@@&@:’1’0?%8@% s SO
that the el efQibe 2@3;%?3?2. Thid eIe-@liréﬁﬂébhéni@él Watchhislalea iriedr I8y foese

reference positions an culate all of the subsequent novenents of the
hands fr o8 sdistingionptarand. fiskireotondirives dhe Hixatihapd disglayi2, (namekcour

neaLer Paighe s S B flapd b L bl SRt Tarer ga"ote ot
hand display 4. A second motor drives the date hand 2c, a third motor
drives day of the week indicator hand 6a and a fourth and final motor drives
month of the year indicator hand 8a. These four motors are powered by a
20 battery.

The electromechanical watch 1 briefly described above can be
handled in four distinct ways during the assembly and daily use thereof.
After watch 1 has been assembled or when the battery is changed, the
hands are set at their original position. In other words, the position of all the

25 hands of watch 1 is reset. The second manipulation concerns setting the
time of watch 1 which is achieved either during assembly of watch 1, or
when the battery is changed. The third manipulation concerns setting the
date of watch 1 which must be carried out when the battery is inserted or
changed. Finally, the fourth operation relates to a change of time zone.

30 The operation of resetting the position of the hands allows these
hands to be returned to reference positions so that the electronic control



5is noved to the first day of the nonth, day of the week indicator hand 6a
I's noved to Monday and nonth of the year indicator hand 8a is noved to
January. Hour and m nute hands 2a and 2b are set to the tine
mechanically with stem 18 in pulled outgposition T3. The hour and minute
are adjusted by 10 rotating stem 18. When the tine is set, the AM and PM
positions of hands 2a, 2b should be respected. During this operation of
setting the tine of watch 1, date indicator hand 2c, day of the week hand
6a and nonth of the year hand 8a indicate a given date. The operation of

setting the direlits f wttli N dah Strerthesauveferbrsd botitibhy akl balcoltnall &f st em
18 in pulled out position T3 and the two correctors 20 and_22. The order of

sel ection ofthe febreaaNtdnayeraensof thadandariqmsaid pesitieny Rejgdindigatorvi « h
the nmonth ( nﬁm F2)dayt $ﬁh€§f(€ei4 eattsChard Batdiel Mnt BAHE {r iRdkaldrnal |y

returns to the year. "An application of pressure on corrector 22 noves the
sel ect ed i ndiacafeoteskhtalthaircorgingl peritien.ds dtiher werds) dptesindicatohard 2con.  An

val e and cdngut/ed o e s Ae B % BRI REb e B Hdier hdfu REge
operation i smpesd ¢ Menday ahd saenth vithasgahdndicatr sedrid 8g ispevaéd ao of the
wat ch. However, this l|atter operation raises a problem |ndeed, when the

tinme zone i YAEARG changed, it 25 nust be possible to detect when the tine
changes to midnight in order to synchronjze the date change with the change

of day. Moreover HaWfeand migetedhansts 2aeand e aferseideitbn tma meraaically be
the date | ndiaLgienn 1B b PEled SE pEIDA T TRESAN S FRARE % Rkl on, and
t he nont 10 andtafiagrstac 1 8.dVhen the. time istset rtheckMsand RM phsitions fof thaads
Ki nematic C%\i,rbb Vé’ﬂbﬁpﬂ Wél rleslﬁgcted. During this operation of setting the time of
watch 1, date indicator hand 2c, day of the week hand 6a and month of the
year hand 8a indicate a given date.

The operation of setting the date of watch 1 is performed electrically

15 by means of stem 18 in pulled out position T3 and the two correctors 20

and 22. The order of selection of the hands starts with the year (hand 2c)

and continues with the month (hand 8a), the date {(hand 2c) and the day

(hand 6a) and finally returns to the year. An application of pressure on

corrector 22 moves the selected indicator hand one step forwards in the

20 positive direction. An additional application of pressure on corrector 20
confirms the selected value and causes the next hand to move.

Finally, the time zone change operation is performed in the same
way as the time-setting operation of the watch. However, this latter
operation raises a problem. Indeed, when the time zone is being changed, it

25 must be possible to detect when the time changes to midnight in order to
synchronize the date change with the change of day. Moreover, the
direction of the time correction also needs to be known when there is a time
zone change since this change affects not only the date indication but may
also affect the day of the week indication, and the month and year

30 indication. In other words, the whole of the kinematic chain, which will be
termed "digital" in that it is formed of motors that are mutually independent



ternmed "digital" in that it is formed of notors that are nutually

I ndependent - 4 - and the operation thereof is nanaged by the electronic
control circuits of the watch, is affected by the tinme zone change.

It is an object of the present inventiqpg._to overconme this problem by

provi ding a device for an el ectromechani cal watch that can determne the 5
nonment at which and the direction in which a tine indication has to be
corrected. This invention therefore concerns a device for an

el ectromechani cal device allowing an electronic control circuit of the

wat ch movenmesid the dperitishnihetdisf isomanaged byhiheheletiohivecohtratadifcitsiof whi ch
an indication 10 show ng a magni tude of tinme has to be corrected, said
devi ce i ncl JBeMgatah.ipadeciad @ﬂ{hest"ﬂﬁizx%‘ﬁ hANGRe watch movenent and carries
means for actuating first and second detectjon nmeans connected to the
el ectroni c cont rdt iscan Qfject affbediresenbinventignte ovetgame,it 'SCRSEIB'@FThb,V from

the moment gﬁrgg{tehr@ggabgaé{ﬁ%row%neétfbn\f@érfdhiwg?é%ghaﬁgg %%‘riéh‘ﬁ%nQQHSCLieon

neans are 1 y actuating neans I ven by t

wat ch novenmmomenheat divhiebht aruh then dideiction tinewhicbed tinge iediagtien ihasntcbbet he
nmovenent and_the ment when the nmagnitude of tinme has to be respectively
I ncrenment ed Ci?fre&é%&?errent ed. Onng to these features, this invention

provi des a devi ce_whi.ch 20 abl.es an electrqni.c control circuj an

el ect r onechani caﬁ%t"&“r‘? '8_"38??6?@ ﬁ%“?ﬁ{aﬁgfeg?wc? ﬁ%apfl?ﬁm{ﬁg#ﬁarﬁalor der
to synchronig&idd lieRiipan Rigttionie dodtral estchRr imtieewatth kovomenatto

I ndi cation, with the change of da Mbr eover, since_the_electronic control

circuit recelalesmingf heniareentaat igh andr ther directigh Hh“fhh%h &N edictlignsecond
det ecti o, %iﬂ@?nﬁ@%ﬂu@%tﬁﬁrﬁg r|%\é tt%Sbé herctethldid dERrieSingludintg avwheel
nmovement, the el ectronic contr

driven by"the wat ol circuit is al'so aware
of the direowvhes whidhhés tdrivenchpnihe. watchc anovéments pndhcaifiese meansefari r e

el ectronic kinematic. chain whic onnects_ it to t i.nde t notors
that each dr?Q?'éatH‘g:g'Eﬁﬁ @ngﬁﬁceﬁ‘gcéﬁpeﬁﬁ%’f‘&é‘P_%ac%eé%ﬂéed %‘? &@gcﬁggggn't%oa her
features and.AviRORStHY efdtfroRlceeitioli dikcaiitt deducind,| frovppiher mupementcatear | y
fromthe follow ng detail ed description of one enbodi m{=nt_ of

which and the order in which the first and second detection means are

15 actuated by the actuating means of the wheel driven by the watch
movement, the direction in which the wheel is being driven by the
movement and the moment when the magnitude of time has to be

respectively incremented or decremented.

Owing to these features, this invention provides a device which

20 enables an electronic control circuit of an electromechanical watch to detect

the change in time to midnight in order to synchronize the change in a time

related parameter, like the date indication, with the change of day.

Moreover, since the electronic control circuit receives information as to the

order in which the first and second detection means have been actuated by

25 the actuating means of the wheel driven by the watch movement, the

electronic control circuit is also aware of the direction of the time change. |t

can then synchronize the entire electronic kinematic chain which connects it

to mutually independent motors that each drive a counter which can be
affected by the time change.

30 Other features and advantages of the present invention will appear
more clearly from the following detailed description of one embodiment of




- 5 - the device according to the invention, this exanple being given
solely by way of non-limting illustration with reference to the annexed
drawing, in which: Figure 1 is a plan view of an el ectromechani cal watch
with the 5 retrograde perpetual calendag fitted with the device according
to the invention; Figure 2A is a perspective view of an electronic
nmodul e which carries three studs standi ng perpendicularly to the surface of
the el ectronic nodule; 10- Figure 2B is a perspective view of an additional
pl ate on which the electronic nodule of Figure 2A is intended to assenbl ed;

- Figure 2CthéldeviderbgSording? &5 i lirbriioAC thie rxaniibie tbelng aivert solely b

el ectronic nodul e of Figure 2A and the additional plate illustrated in

Fi gure 2B; MAY of qanelimitingsillystiation, wéth (afetansg tor the apnsrediavin% Nt he

el ectromechgpieql watch according to the invention; Figure 2E is a
perspective view of the assenbled electronic unit illustrated in Figure 2C

assenbled with the 0 u of:. i gur. ; inal K 2F s a
per spective vi ew'ﬁ eﬁngggrﬂ%gdﬂﬁg) g? a&i él%céro%cggnllcr%lvt%}:‘hgwﬁiﬁrtgté and
second dei eattrograteaperpétuahecalevdare fitted owmithnthe adaviee i ancendingnio the
Figure 2Gis imlar viewto that of Figure 2F showing that the wire

a

springs are ‘0\3‘?@‘)@& ly | ocked:; Figure 2His a sinilar viewto
that of Figure 2G _show that a 25 sher is_engaged on the earthi pg stud;
Figure 21 is a simi'@4de &%e\ﬁ o PEFRRecHYe FYigyyr af a0 §%9\%|°H53 mﬁﬂuq%nwg'gﬁuati ng
wheel 1s engaprés ek Mudsstdiidiig Eé#ﬂén@fc}u.ﬂ’érlyt fetnesihedce of the elebirghice 2J i's

a simlar viewto that of Figure 21 show ng "an hour wheel driven by the
cannon- pi ni dnoglet he wat ch;

10 - Figure 2B is a perspective view of an additional plate on which the
electronic module of Figure 2A is intended to assembled,

- Figure 2C illustrates an assembled electronic unit associating the
electronic module of Figure 2A and the additional plate illustrated in Figure
2B;

15 -Figure 2D is a perspective view of a motor module of the

electromechanical watch according to the invention;

- Figure 2E is a perspective view of the assembled electronic unit
illustrated in Figure 2C assembled with the motor module of Figure 2D;

- Figure 2F is a perspective view of the motor module of Figure 2E
20 including first and second detection means of the device according to the
invention;

- Figure 2G is a similar view to that of Figure 2F showing that the wire
springs are vertically locked,;

- Figure 2H is a similar view to that of Figure 2G showing that a
25 washer is engaged on the earthing stud,;

- Figure 2l is a similar view to that of Figure 2H showing that an
actuating wheel is engaged on the earthing stud after the washer;

- Figure 2J is a similar view to that of Figure 21 showing an hour
wheel driven by the cannon-pinion of the watch;



-6- Figure 2Kis a simlar viewto that of Figure 2J showi ng that the
actuating wheel is driven at a rate of one conplete revol ution per
twenty-four hours by the hour wheel via an internedi ate wheel;

Figure 2L is a simlar viewto that of g gure 2K showing that the 5 entire
device is covered by a hol ding plate; - Figures 3Ato 3H are top
views of the detection nechani smaccording to the invention at different
stages in the operation thereof, and Figure 4 is a timng diagram show ng
the evolution of the signals supplied by the first and second detection

means as a functi-diggle BReisld similat view o thatcobFigladi Wy shbeirlg that the The
present invention proceeds fromthe qgig.ncgr al inventive iigpﬁa t hat, consists in
[

fitting an AKAIEhpbeghicdrivematis, raif I”P'T%EPW@H’&%terFﬁVﬂ PY Rer‘iot_@’ﬁé’ ent
motor s each fg%ﬁb‘r}'%e@{]thle%‘ﬁ%l%elg’r&)% iideAnE@igt Wweel;of time, with a device

connected to the e ronic contr circurt of the watch and 15 capabl e of

determ ning at what t, o ' krachd ' SthkO
m dni ght. Wth N R %th?fgﬂag}gfdg?ﬁ?qhéef g[@gﬁ?ﬁ]?ﬁsgoﬁﬁ?ﬁ Cireuit
of the waj clentise deVicetio coyerekrimna heldihg ptstet he notors and operate the
forward or backward novenent of the indicators affected by the tinme change.

20The structure ofFighesdSpeddi OH devitop aieww difnthe aetéetiamveechamiswi | |
first of all be exam ned, The operatio f this, detectj.on, devi i1l be
exani ned in %@é@ﬁﬂ%@%ﬁtﬂveﬁﬁaﬂﬁgdg{&r?@ Sja%%? e gRreta ?%W%F‘Jﬁf‘?ng ectronic
nmodul e 24 which carries three studs 26, ZB and §?ﬁ MHMh stfaﬂ%d :

per pendi cul arl y t-d 194 4553, timipg diadram sBewing g evaldianohHlhe signaltose
roles Wil NS é&rﬂaggﬁ?iﬁ}sfi%i be&gﬁBcg)Vate(g@étﬁﬁ et BBda! fanedon ofient ed on

an addition ate see Figure orm an assenbl ed el ectronic unit
34 i1l ust0atrethtion & therastuating wheel.

The present invention proceeds from the general inventive idea that
consists in fitting an electromechanical watch, which includes mutually
independent motors each driving an indicator showing a magnitude of time,
with a device connected to the electronic control circuit of the watch and

15 capable of determining at what moment and in which direction the time
changes to midnight. With this information available, the electronic control
circuit of the watch is able to synchronize all of the motors and operate the
forward or backward movement of the indicators affected by the time

change.

20 The structure of the detection device according to the invention will
first of all be examined. The operation of this detection device will be
examined in a second part.

Figure 2A is a perspective view of an electronic module 24 which

carries three studs 26, 28 and 30, which stand perpendicularly to the

25 surface of the electronic module 24 and whose roles will be described in
detail below. Electronic module 24 is mounted on an additional plate 32
(see Figure 2B) to form an assembled electronic unit 34 illustrated in Figure

2C. Figure 2D is a perspective view of a motor module 36 of
electromechanical watch 1 according to the invention, which has, in
particular, three apertures 38a, 38b and 38c allowing three studs 26, 28 and




2C. Figure 2D is a perspective view of a notor nodule 36 of

el ectronmechani cal watch 1 according to the invention, which has, in 30
particular, three apertures 38a, 38b and 38c allowi ng three studs 26, 28
and -7- 30 of electronic nodule 24 tq4pass therethrough, after the
assenbl ed el ectronic unit 34 has been assenbled with the notor nodul e 36 of
el ectronmechanical watch 1 (see Figure 2E). Wthout entering into the design
details of notor nodul e 36 of el ectronmechanical watch 1 according to the 5
i nvention, which is not the subject of this Patent Application, the

presence of 3p rmteleetrwﬁnbkmﬁm ;_8B,toV\dsa§d1 tiesreadugh C aftepthai assmiedpl aced
at the centre of notor nodul e may nonet hel ess be not ed. Q%ﬁ%efq not ed

that as shov#leftiome gunit 34 hag &@ﬁﬂ835§emﬁl%é”%hltm%d“8tﬂr m i¥g
position T3. I [ A
alternative %gagﬁﬁggﬁgn@}r%l ‘Ac’)?f&ﬁheg%i rsgﬁan gé@glﬁﬁut qtéﬁ?§gh%§man§§1 f the
devi ce accordﬁtai@ b mdter muodirie i3Bnof slectrodiechanicat wiadche thactianding, togheen
purely by i1 stratlo eac e fdrst n
reans. 28 pabysitin, Wit 3 58E e 668! pk P SiAtEh AREIHER, S RIEGHE

f or med by a of 4 enGtiin WerkdGmeef 8B, Walthddaveriadanhsaldinion 40 elazedsavbeal
coils 48a, 48b 15 so as to be able to engage O(r}get he corE)ﬁ ondi stud 25,

56. It will Q%‘tfr%PfeH‘Q'fWéfnm 356 may porgtiglesade spted. dbis peiedubat @8
plastic mat %f&n Pr% gE' 8ler9 8lis M the dliRd tti‘?né’-éﬁ YosiRATS. 36. Wre
are y V-

springs 46a ed’ Into a su tantla and t hus have two

arms'50a. 520 A Slhen SPGB EBNETRAECAE WhRUPUANRS SR ePses 45

48b. 20As wi |l be Seen ow, ar s e two wWwre springs 46a,
46b f or mel eembodiatentonf athies fiost laadngebond:gdetebbom Meaasi nf Whieedeviceal

P2 e ot e syiin it O ARG s BRERRIRREE AR 3,
arms 50a, 50Rapf of Ngustrdtio, r @asRr bRothetGist MYl adeondopidectiomnembsing st op
respectively designated by the reference numerals 42 and 44, is formed by
a wire spring 46a, 46b wound around itself in one or several coils 48a, 48b
15 so as to be able to engage on the corresponding stud 25, 56. It will be
noted that stud 56 is a stud made of a non-conductive plastic material which
is integral with the plate of motor module 36. Wire springs 46a, 46b are
folded into a substantially V-shape and thus have two arms 50a, 52a and
50b, 52b which are symmetrical relative to windings 48a, 48b.

20 As will be seen below, arms 52a and 52b of the two wire springs 46a,
46b form electrical contacts by being brought to a floating electrical
potential by studs 26 and 30. The position of these contact arms 52a, 52b is
guaranteed by winding and tightening to wire springs 46a, 46b. Thus, arms
50a, 50b of the two wire springs 46a, 46b are stopped, one by a stop

25 member 54 made of a non-conductive plastic material which is integral with
the plate of motor module 36 and the other by contact 30, while the other
two arms of wire springs 46a, 46b are slid into slots 58 and 60 so as to form
a preferred angle o of 60° between them. Consequently wire spring 46a is
stopped from pivoting clockwise, while wire spring 46b is stopped from

30 pivoting anticlockwise. Finally (see Figure 2G), wire springs 46a, 46b are
stopped vertically by means of two washers 62 and 64 engaged on studs



25 menber 54 made of a non-conductive plastic material which is integral
with the plate of notor nodule 36 and the other by contact 30, while the
other two arns of wire springs 46a, 46b are slid into slots 58 and 60 so as
to forma preferred angle a of 60 betwegn them Consequently wire spring
46a i s stopped from pivoting clockw se, while wire spring 46b is stopped
from30 pivoting anticlockwise. Finally (see Figure 2G, wire springs 46a,
46b are stopped vertically by neans of two washers 62 and 64 engaged on
studs -8- 26, 56 after wire springs 46a, 46b. It can al so be seen upon

ixam' tni ntg_ Fimv,\/:]m lélftgghﬁte %pdhgsdm i@.gt cgas?iso tﬁ@s‘genamgmtaminisgud 28.
n actuating_ whee i s engaged on stu after i sc,spring 66 (see
Fgure 21). FiBN didaat Sgic 8 avastigy 0. fpoeRed ShSRZE 4oh < &
earthed by stud 28. It is fitted wth two cylindrical_pins,k70 and whi ch
proj ect under neat™ eplIAEPYWee S fcengagadar siug zéhﬁ’%% %rdéscaﬁ’réﬂﬂgé to be

able to co Lot C ' . r@é@ eV [ , 46b.
These pins ﬁS?Qﬁgﬁﬁ%ﬁa&Eﬁey@réFE?%@ e 0?6%29{%9}[/\,5 @?léfﬁgrﬁr?i?ﬁg@
act uat i ngp whesrtheiBby sstdd i 28t as fitted wiklh dwof cylimdricalpinst @0 rangoFdt whishper 10
twenty-four hours by an_houyr el 74 [ ' | di ate
wheel 76 (se‘H"ﬁCSHPéve‘B‘ %%@P&‘Wﬁﬁﬁ?‘%&?%ﬁg \@1'&9 %h@g@rg UQ%H g‘?\ Bgevi ce
ﬁccor SIVL ngI t 334&@_@0 icOWRN Int® Tohfacs &ithothe MehoB2aA62biaf Wi sivirals 48a, 4Bb.ven by
our ee a
Thevsle pins 70, 72 form a preferred angle B of 102° between them. The
actuating wheel 68 is driven at the rate of one complete revolution per
10 twenty-four hours by an hour wheel 74 (see Figure 2J) via an intermediate

wheel 76 (see Figure 2K).

The operating principle of the actuation device according to the
invention is set out below. Actuating wheel 68, driven by hour wheel 74 via
intermediate wheel 76 makes one complete revolution in twenty-four hours.

15 This actuating wheel 68 and thus pins 70 and 72 carried thereby are
earthed through stud 28 on which wheel 68 is engaged. The function of the
two wire springs 46a, 46b, located underneath actuating wheel 68, is to pick
up electrical signals. When actuating wheel 68 rotates, the pins 70 and 72
carried by said wheel 68 come into contact in sequence with contact arms

20 52a, 52b of the two wire springs 46a, 46b and force the potential of said two
springs 46a, 46b to earth. The electronic control circuit to which the two wire
springs 46a, 46b are connected interprets the signals received from wire
springs 46a, 46b and generates the impulses necessary to operate the
motors. More specifically, depending upon whether actuating wheel 68 is

25 rotating clockwise or anticlockwise when the time of electromechanical
watch 1 according to the invention is being set or the time zone changed,
the order in which pins 70 and 72 touch contact arms 52a, 52b of the two
wire springs 46a, 46b is reversed, such that the electronic control circuit of
watch 1 can deduce, from the order in which contact arms 52a, 52b are

30 touched by pins 70, 72, the direction (clockwise or anticlockwise) in which
actuating wheel 68 and therefore hour wheel 74 is rotating. Further, pins 70,



I nternmedi ate wheel 76 nakes one conplete revolution in twenty-four hours.
15 This actuating wheel 68 and thus pins 70 and 72 carried thereby are
eart hed through stud 28 on which wheel 68 is engaged. The function of the
two wire springs 46a, 46b, |ocated undergeath actuating wheel 68, is to
pick up electrical signals. Wen actuating wheel 68 rotates, the pins 70
and 72 carried by said wheel 68 cone into contact in sequence with contact
arms 20 52a, 52b of the two wire springs 46a, 46b and force the potenti al
of said two springs 46a, 46b to earth. The electronic control circuit to

whi ch the tvI2 varde coptadtgarmSab21662Inref dunneot adrel Bpengs e46a, t #6b sargnal s

received fromw re springs 46a, 46b and generates the inpul ses_ne sary to
operat e the FfARged Sﬁ‘tﬁ%q%'ecﬁ'ﬁ cabi y/2 o&'ﬂ%n&ﬁ LP&E'F?%é‘frﬁér%g@t L%(éf’l ng

uheel 08 IS simuitah@bhdlf dicBseH a8y Hs fE EleBNbF Bndh Lonbiut 'drffR S2a,

el ectromechani cal watch 1 accordi'ng to the invention is being set or the
ti me zone chediybas bero forapshtoi eartihbyensi efping 78mer 72 the wiectume gentralr ns

>a, fgﬁi égf Si n%;tgcy\pvg&c[tﬁ? fd%@'p@gé, i8R trEShonterteHOWRGH: thaUsdtehtidl of the
other contact arm is forced to earth by the other pin, the instant when hour
wheel 74 changes to midnight. The electronic control circuit of watch 1
therefore knows in which direction hour wheel 74 is rotating and the
moment at which the latter changes to midnight. such that it can operate the

10  motors of watch 1 in an appropriate manner to correct the displays.

Finally, the assembled electronic unit 34 and motor module 36 of
electromechanical watch 1 are covered by a holding plate 78 (see Figure
2L) against which the disc spring or washer 66 presses actuating wheel 68
to earth said wheel.

15 An operating sequence of the detection device according to the
invention will now be examined in detail with reference to Figures 3A to 3H
and the timing diagram shown in Figure 4. It is assumed for the purposes of
the description that stem 18, pulled into position T3, is turned manually to
set the time or correct the time zone such that actuating wheel 68 is rotating

20 clockwise.

In Figure 3A it is observed that neither of pins 70, 72 is touching one
of contact arms 52a, 52b of the two wire springs 46a, 46b. The level of the
signals produced by wire springs 46a, 46b is at "0".

In Figure 3B, actuating wheel 68 has rotated clockwise and pin 70
25 has moved to touch contact arm 52a, forcing the potential of wire spring
46a to earth. The signal produced by wire spring 46a and transmitted to the
electronic control circuit of watch 1 changes to level "1" while the level of

the signal produced by wire spring 46b remains at "0".

In Figure 3C, actuating wheel 68 has continued to rotate. The contact
30 between pin 70 and contact arm 52a has been broken, such that the signal



watch 1 can deduce, fromthe order in which contact arns 52a, 52b are 30
touched by pins 70, 72, the direction (clockw se or anticlockw se) in which
actuating wheel 68 and therefore hour wheel 74 is rotating. Further, pins
70, -9- 72 and contact arns 52a, 52b._gqh.the two wire springs 46a, 46b are
arranged such that pins 70, 72 only touch contact arns 52a 52b

si mul t aneously once per day. As the potential of one of contact arnms 52a,
52b has been forced to earth by one of pins 70 or 72, the electronic
control 5 circuit of watch 1 deduces, fromthe noment at which the

potential of ptogeced Hey wimtspnmg 62 'dﬁop‘sobaeld tbczeeart\ln thy ddmee dirherthe n, the
i nstant when hour V\lhe_g3 .74 g anges to mdg ? The el ectronic control
circuit of wfNPYLES ds Gkt pRhekhPE WITe; SRINGS AP StRD- Wk pigals s

rotating andpigioEn Bithe dho Wire Spif teptdifat gBasges to nidnight, such that
1

It can operate the notors of watch 1 in an appropriate manner to correct

the displ ays. In Flﬁgﬁggcagtﬁlﬁﬁﬁ%i 68 r@seéér{tf?l'ﬂl fdr'llort:?llt§4 % { or

nmodul e 36 of _el ectr ofrec| are covered e 78
(see Figube P0)s agfatoushlngmitherphd'!ezlt\mmprspmglgemaméﬁbrp@GYEbhasmed

et ot on dcd: owSH Spatarh 5200 (otERG e RIS ThiF BePBE MR BB e ai

wi t h r ef er entlee tsmgd%llgmbaec@d\byowﬁbi spritgt 46a 'fanﬂﬂ frgnshhgdatd tHeowlectronid gur e
on that stem 18, pulled

4. is assuned for of the de ti
i nt o posi ti o?PrT"%FoOI 9'r§uttLﬁ% rfg E‘aﬁl‘}gﬁf‘geﬁ (5°§%‘f Q‘(h"ﬁethSrle%f%'r?feme ?'Qﬁglt i me
zone such t hgdodaebd Bl vidte ¥PHSS 42? réﬁlair%té'tt"bng 20 cl ockw se. In Figure

3Ait is observed that neither pins 70, 72 is touching one of cont act

arns 52aqg52b of lhhle hY@s ra%t%@'g”ﬁﬁeéi%‘% h‘é@ r@ﬁﬁeh% gté’t

Eﬁ;]nal S
produced y wire spr ure 3 act ua
68 has rot atéd hesdemaumd éimdonptiact With 2% ntact arm/éﬂatodi w:mjsprm@nﬁamnchlsm 52a

[orcing, the Bk e BolusP bt W OB 88 d bl R clrRREeL Y,
1 changes t otouek&lontdct ai l5abt dfewlre wpiringf 46t andi tans | foryegdiessoteytial of
Spring 46b rv(\anrrrgls?)?'mg 4éb to earth too. The signal produced by wire spring 46a and
16 transmitted to the electronic control circuit of watch 1 therefore remains at
level "1", whereas the signal produced by wire spring 46b changes from "0"
to "1". At this precise moment, the signals produced by the two wire springs
46a and 46b are both at level "1". This situation only occurs once every
twenty-four hours and is interpreted by the electronic control circuit of watch
20 1 as marking the change of time to midnight on the rising edge of the signal
produced by wire spring 46b. The electronic control circuit of watch 1 is thus
able to synchronize all of the motors and operate the forward or backward
movement of the indicators affected by the time change or time zone

change.

25 In Figure 3F, actuating wheel 68 has continued to rotate. The contact
between pin 72 and contact arm 52a has been broken, such that the signal
produced by wire spring 46a drops back to zero. At the same time, the first
pin 70 is still in contact with wire spring 46b whose signal level remains at
"1,

30 In Figure 3G, actuating wheel 68 has continued to rotate. The
contact between pin 70 and contact arm 52b has been broken, such that



- 10 - produced by wire spring 46a drops back to zero. At the sane tine,
the second pin 73 is not touching either of wire springs 46a, 46b. The
signals produced by the two wire springs remain at zero. In Figure 3D,
actuating wheel 68 has continued to rotpfe. Wiile pin 5 70 is not touching
either of the two wire springs 46a, 46b, pin 72 has noved to touch contact
arm 52a, forcing the potential of wire spring 46a to earth. The signal
produced by wire spring 46a and transmitted to the electronic control
circuit of watch 1 changes to level "1" while the level of the signal
produced by thé rsigrsglrprogudéd byewirensprivig 460 .drdps rodckdter 2erdE Atatbeusdmeg wheel
68 has continued to_rotate. Wil e pi H 72 has riem,-li ned.in ggntgét xfy’hth
contact ar mi§¥% e Tt P g0 sgnalstoughing either, el WuE SRS A58 feR: TR of

W re spring s‘?@?alﬁhgcﬂ?[deﬂbsypﬂh% t%ofmetgpﬁﬁgis h8a! 4515 Bre tHeréfle af o2l of wire

spring 46b and t orces the potential™of wire spring 46b to earth too.

The si gnal_pr 0duqegifabis eRPaaAG hRRT nde donfHEGA th Totate WhaedhgC! roni ¢

control circuit of efore remains at lev wher eas_t he
si gnal praddicstceiby Ovis met $qudhing ¢dberctfamige splingsA69,' 46k the 'second pin €2pr eci se

2t T ovel 1rasTBSARb IGUAE foBtheh S Hety B i SELAR ok e a6 RrBf s "ana

i's interpretthd payeritik of Werel SpriNgCAB enkarh. The eignal pfodieedby2helfiretwirar ki ng

the change of tinme to mdnight on the risij e of the S|gnal produced by
i

ng ed
Wi re spring SPSPY 46 remaing hizer%owhe@ascthﬁcﬁlgﬂgbprmceﬁ Ry e sggendp| e to

synchroni ze \ald s&find B6b ¥RbRkSs fhdn@perate the forward or backward novenent
of the indicat o?@flanect eg g?/ ﬁ:e time change or tine zone change. 25In

Figure 3F . actugd I ha ' t at . PRiRC hgbet ween
pin 72 aﬁ%l cont acﬁé@% apﬁgglo ézrg\gf)e&gegﬁeqtgugﬂé@hﬁﬁt Lhygﬁ naf'ﬁgrgduced
by w re spriilhggstritded dr Bigsird88k to zero. At the sane tine, the first pin 70
is still in contact with wire spring 46b whose signal |level remains at the

si gnal produced Whenitiningpdiagyartishdnmpsn bBigkire o4 zidlusirates thes ptentiali ne,
e L Dbyl B SaHiSeh it ShaeeiSi e SeBPSd P8 obBis 48,4005
as a function of the change in position of the first and second pins 70 and
15 72 as shown in Figures 3A to 3H. In other words, the timing diagram of
Figure 4 illustrates the change in potential of studs 26 and 30 and thus the
value of the electrical signals applied to the watch control circuit. It will be
noted that if one complete 360° rotation of actuating wheel 68 is considered
over a twenty-four hour period, the angular range during which the electrical
20 potential of studs 26 and 30 changes is substantially comprised between
105° and 360°. It will also be noted that the angular range during which the
electrica! potential of one of studs 26 or 30 is at one extends over
approximately 45° which corresponds to a duration of three hours.

It will be clear that, depending upon whether actuating wheel 68 is

25 rotating clockwise (as assumed here) or anticlockwise, the order in which
the two wire springs 46a, 46b alternately change from level zero to level

one is reversed. The electronic control circuit of watch 1 thus deduces, from

the order in which wire springs 46a, 46b are contacted by pins 70, 72, the
direction in which actuating wheel 68 has rotated and thus the direction of

30 time correction or time zone change applied to watch 1. The electronic
control circuit of watch 1 is thus able to operate the forward or backward



In Figure 3H, the actuating wheel has continued to rotate. Wile the 5
first pin 70 is not touching either of wire springs 46a, 46b, the second
pin 72 has noved to touch contact arm 52b of the second wire spring 46,
forcing the potential of wire spring 46430 earth. The signal produced by
the first wire spring 46a remains at zero, whereas the signal produced by
the second wire spring 46b changes to one. 10Beyond this position, the
cycle starts again fromthe beginning as illustrated in Figure 3A
The timng diagram shown in Figure 4 illustrates the potential evolution of
]Ehe cont ac]E m?]vemﬁanoeqftﬂweelnyjic{axar,s aﬂ‘?cteﬁ b?rhesﬁnﬂe;@haﬁ@aaoﬂﬁbwa?gae i 18
unction o e c e in position of the first and second p . an
72 as shown é@”ﬂ?giﬁ&?%ﬁr't@'e{sﬂ]omﬁ"bw e Rotepial o rﬂ”ﬁgohngﬁr‘é{ﬁ?of
Figure 4 il 's‘ﬁihgét@sfo?é&i (0 While theNdthal vife %bHﬁg ig Gal Ry 38t 8Bfht hus
signals applied to the watch

the value of thé electrical plie confrol circuit.

It w lj | be roaks thaahangemiéheg:mtwb%;mgthmugh midnight,armmenaglegaﬁbebm 58hi s

Fhe el cect s RbfaBe Y RN By bk er AL BRSHBES PERRREY o1 T
ised b 1 . o] , :

Corr e o+ e o e Rt Bt e PidibofhaR 38 08 i Galegbbg A" 7 oro°

ext ends overiitikppiteviersacelor rébouhds Bvem aftes pelrbility testindy Mdreoverpisttheee

hours. It will be clear that, dependi ng upon mhethebwfctuatin wheel 68 is

25 1ot ati ng YI®HERUNGS e HOsLioNRE ANtLPESstisssad: he B@pWaduring, lOIBraNCes; i
which the t | I ) r 69 roto

| evel one i gmrtggifggﬁdoﬁﬁgtsgﬁggp fgﬁﬁgﬂ t??%n@?%@%q rcuit o@té%‘i%tﬁ)é%httﬁﬁs
deduces, 14 r qrins Bad dneiwiresSpANY8h wire springs 46a, 46b are contacted by
pins 70, 72, the direction in which actuating wheel 68 has rotated and thus
the direction of 30 time correction or tine zone change applied to watch 1.
The el ectronic control circuit of watch 1 is thus able to operate the
forward or backward



- 12 - novenent of the indicators affected by the tinme change or tine zone
change. Moreover, the nonent when the potential of one of the wire springs
is forced to earth while the other wire spring is already at earth marks

t he change of the watch display throughq4idnight, which enables the 5
control circuit to synchronize the junps of all of the notors of watch 1.
It will be noted that the systemthat has just been described has very
little interference or rebounds even after reliability testing. Mreover,
as the wire springs are positioned and prestressed, the nmanufacturing

tol erances @LANAS: conponents do not affect the precision of the contact
between the 10 pins and the wires springs. -13- CLAIM 1. Device
for el ectronmechanical watch (1) allowi ng an electronic control circuit of
the watch (1) novenment to determ ne the nonent at which and the direction

in which an indi cattlcub\ﬁé@%rnme@trbm&:h@ﬂloat wiatetar(amlem bAselectrdsic
corrected, said device including a whe (68), which is driven by the watch

(1) novenentcoatigl siseyit @fsthee\aa@h((ﬂbm%mrﬁﬁo &@Mmlnﬂ@w maemealf Weigbnd
detection ”%fi{astrk“ﬁ? ct‘40§1b h &A egﬁ gﬁidlEQtléﬁ‘ghskﬁﬁ]éocﬂhé r&%‘Péd %\'% Eﬁ#' t,

said el ectronic con circult and the
order in Shihds tohbefcorrzet:teduta&bdewdedacledhgom wim:erh$6$)4®\d1|cmmo¢nmrebyo

Toverent, 1R SrtGR bR and har iR BRage 410; ke hatihac iR ke

movenent andsefcbﬁdn@étéetuomhﬁéaﬁéle(4sana6b§alcairméctw w&herelba&om bentrol
respect I vel y I ncrement ed or decrenented Devi ce accaordj nﬂ to

claim 1, chd#igsitepaigealeckopicagontrpd qmwmd%qr&)fwm.tbﬁ mamant Aty whic

actuating

46b) is eart edth(e\l\ﬁrdr Z)ﬁas“{hﬁéh #Héefs"{st gﬁg S?E@gﬁgﬁ?ag@ﬁ‘gﬁhﬁgﬁs (42 aré 46b)

are broutht aubuateﬂlb;amengctaamg mezls foothe wheel (68) driven Iy trmewateh Hocor di ng

to claim 2, charact rize .that th g I ) e

compl et o e BPTRTEHE: (e sy B, Wi 268 Whod1°(et 58 iRl arieh®By Hhe
movement and the moment when the time related parameter has to be
respectively incremented or decremented.

2. Device according to claim 1, characterized in that the wheel

15 (68) which carries the actuating means (70, 72) for the first and second

detection means (46a, 46b) is earthed, whereas the first and second
detection means (46a, 46b) are brought to a floating electrical potential.

3. Device according to claim 2, characterized in that the actuating
wheel (68) makes one complete revolution in twenty-four hours.

20 4. Device according to claim 3, characterized in that the first and
second detection means (46a, 46b) are arranged such that the order in
which they are actuated by the actuating means (70, 72) for the wheel (68)
driven by the watch (1) movement is reversed depending upon whether the
wheel (68) is rotating in the clockwise or anticlockwise direction.

25 5. Device according to claim 3, characterized in that the actuating
wheel (68) is driven by an hour wheel (74) via an intermediate wheel (76).

6. Device according to claim 3, characterized in that once every
twenty-four hours and for a determined period of time, the first and second



204. Device according to claim3, characterized in that the first and
second detection neans (46a, 46b) are arranged such that the order in which
they are actuated by the actuating nmeans (70, 72) for the wheel (68) driven
by the watch (1) novenment is reversed dgqpendi ng upon whet her the wheel (68)
Is rotating in the cl ockwi se or anticlockw se direction. 255. Device
according to claim3, characterized in that the actuating wheel (68) is
driven by an hour wheel (74) via an internedi ate wheel (76). 6.
Device according to claim3, characterized in that once every twenty-four

gours and f odetectien eneérg;@&mﬂ&ﬁ)ta‘bt h%tﬂiated lbiﬁnﬁifdr@oluéﬂgb??ﬁé)%tttlatin?_‘l -

etecti on neans : .are actuated sinultaneously e actuating

means (70, WaEéi-?gve@%Uigrf‘%%M@%M’r\eGéfBQirqu@ﬁ bdyth?H’éatﬂét(&hmPY?mW-enent.

7. Device according to claim?2, characterized in that the first and second

detection nmeans (46a,D2¥es agcerdiog fe#lain & aharactgsizedgn thet thsefirst @nd

according t ' . g8 dsd i econd detection
SRR decfT g (08 108) 48Torrho bl 4 Rlrp 3piind

neans (46a, 46 are woun according to

claim7, gharactergz iR t . I % n | (46a,
46b) are %/ shaped %VI te!ge‘f'le? sé{'} %gﬁdngéég@h?h&r’é@%ﬁ@%ﬁegﬁ@ﬂ%g{% ﬂ@%;%dwb,
52b). 1010. sanoindedetectiordmeansd46ha46b)@Brechouratand tigetdned. t hat the first
and second detection neans (46a, 46b) are V-shaped with first and second

symretrical arnms (®B0aDeviéa acediding2b)claim 7, characterized in that the first and
second detection means (46a, 46b) are V-shaped with first and second
symmetrical arms (50a, 52a; 50b, 52b).

10 10. Device according to claim 8, characterized in that the first and
second detection means (46a, 46h) are V-shaped with first and second
symmetrical arms (50a, §2a; 50b, 52b).

11. Device according to claim 9, characterized in that the second
arm (52a) of the first detection means (46a) and the second arm (52b) of
16 the second detection means (46b) form an angle of 60° hetween them.

12. Device according to claim 10, characterized in that the second
arm (52a) of the first detection means (46a) and the second arm (52b) of
the second detection means (46b) form an angle of 60° between them.,

13. Device according to claim 8, characterized in that the first

20 detection means (46a) is carried by a first stud (26) which has a floating

electrical potential, and in that the second detection means (46b) is carried

by a second stud (56) which does not conduct electricity, the second

detection means (46b) touching a third stud (30), which is brought to a
floating electrical potential.

25 14. Device according to claim 2, characterized in that actuating
wheel (68) is carried by a stud (28) which is connected to earth.

15. Device according to claim 14, characterized in that the actuating
means (70, 72) carried by the actuating wheel (68) are formed by first and
second pins which project underneath the bottom surface thereof.



11. Device according to claim9, characterized in that the second arm (52a)
of the first detection neans (46a) and the second arm (52b) of 15 the
second detection nmeans (46b) forman angle of 600 between them 12.
Devi ce according to claim10, characterijged in that the second arm (52a) of
the first detection neans (46a) and the second arm (52b) of the second
detecti on neans (46b) form an angle of 60 between them 13. Device
according to claim8, characterized in that the first 20 detection neans
(46a) is carried by a first stud (26) which has a floating electrical

potential, and in1é.haDetibe aveomiing e itkirmi 18) dRaracteliAédIn tHat 4he firtdinyy a
second stud §56 whi Ca(75 (-;}ibnot coBduct el ectrici ty, the second detection
hi

means (46b) RS cafrigd pydhe aghiating ‘Q’hSPb@ﬁ']tfoffﬁ an ﬁﬂgi@t@ng
el ectri cal pp@ﬂé@eenaﬁéfh_ Device according to claim?2, characterized in
that actuati ng wheel (68) 1s carried by a stud (28) whi ch is connected to

earth. Pevi C o] 4, ha i int t he
actuating rreans (70 @%le%a%#gﬁﬂgé/ tﬁe ac uat |1§g é}-ea%li%lﬁ)% air?‘e P%r med by
fi | r st andSseesidgringsthehwalchpgrandbe hattden npevaids, itke aetuatimgswhéeld88) fser eof .

f| rst and se %%%%epq ﬁgo‘?e?g"orgrfngé%Pgé@é B]ﬁg%tn'@%gﬁ%%% F‘@j‘ wgg i Egg; H)uram an

angl e of 102 bet cor to C| aj ms, 15,
chgr acterized in atbegcﬁorﬂﬁcﬂéqmgug t?hgcefﬁ\/ﬁ'l%h ﬁg tefgedoninuptidtas, the

act uati ng V\h@ﬁimdé‘rﬁié; ihe Walchrfesd tﬁéwohhap%fda tﬁ@%cﬁ@ifﬁ@%ﬁ@éﬁem @n neans

(46a, 46b) Devi ce according to clains 16, characterized 1 n that,
consi deri ng 3FNGR above e fisband seeand gaiaction nieansudbaaibhl wheel (68) is

arranged above the first and second detection neans (46a, 46b).



