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1 Magnetic control device for tinmepiece 5 The present
invention relates to a magnetic control device for a
ti mepi ece and nore particularly to a nagnetic device
conprising a manually actuatable control nenber and
able to occupy selectively a plurality of positions
and to nove fromone to the other via a transl ationa
novenent. Such magnetic control devices are already
known to the person 10 skilled in the art. The patent
docunment US 4' 038' 814 describes in particular severa
enbodi nents of such a device. In particular, the
enbodi mrent described with reference to Figures 6 and
7 relates to a wistwatch of a generally rectangul ar
exterior form and one of the sides of which carries a
gui de rail. A plMagneticcorsrol devitedontimgpieosgnet i s

provided in order to slide 15 along this rail. A
non- speci fi ed nunber of reed contacts are di sposed
inside the watch facing the guide rail. By making the

magnet TRbi Sl@sehd SnVBRoR! rélbtest B aViY &ﬁngéﬁﬁgﬂbgigﬁyfor a

cl ose one or other of the reed contacts an
cmepisicetand mare partitularictona magneticideyideucamprsiag a manually

oae B S ] dhauPER A & db (oY s8ReniENer miuratty of
Tpositicey bAE t@mdve fémadre aPethédyia adl?éﬁéléﬁanaﬁirﬁéierﬁént.

all it is not wunobtrusive since the guide rai
ext endgygH arﬁhpﬁéﬂié Yeontdl e3Nhtd %Iﬂe%ﬁgt knén @"the& person
the sides of The watch. Furthernore it does not "appear

t $killed in the apothe patentaacament US 44138/8 1hdescritresoin particular
t hi ior, art devige. I.n fagt the, 25 descri bed )

el b imenle o suclt . deyice.: I darfigder alhe @mbodiment
r @8strivRal with refsrefi6e b Sigdfed B ANE 7 keﬂ&t-es"@"ﬁv\?vfis eﬂ@‘n of a

wi dth of the smallest reed contacts nown appr oache
agenerllyreectangwar extarionferm t and ongrafithe sides dof wihich barries a

I Qat. 0e . 1 rough the thickness of. th .
P38 PR B otmlali 2 MBohel 6 WH5RReR ot to side
| slong tkissall YAtrioreSessifidd AumBer af teed bbhiaetseald disphdéd inside
in order that two contacts are not closed at the sane
tthggwatch facing the guide rail. By making the magnet slide, the wearer of
the watch can selectively close one or other of the reed contacts and thus
can control the watch. This control device functions therefore without
mechanical or electrical connection between the outside and the inside of

the watch.

This device of prior art has certain defects. First of all it is not
unobtrusive since the guide rail extends practically over the entire length of
one of the sides of the watch. Furthermore it does not appear that it is
possible to reduce greatly the size of this prior art device. In fact the
described configuration makes it necessary to dispose all the reed contacts
side by side in one line. However, the width of the smallest reed contacts
known approaches a millimetre. Furthermore, the magnetic field must be
intense enough to act through the thickness of the middle part of the watch.
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One object of the present invention is therefore to
provide a control device which functions wthout a
mechani cal or electrical connection 5 between the
outside and the inside of the tinepiece and which is
more conpact than those of préer art. Another object
of the present invention is to provide a contro
device within which the anplitude of the
transl ati onal novenent which the control nenber nust

PR fHEs® dohditicil it e ﬁ@é’éé%%?'y Efg\g?%’%@w:eleg%ﬁgbﬁcé fli &eﬁﬂ’% apart in

provi de a nagnetic control can ave
eRtdaritbat yspeentactsarefnak closadi atitbe aamedtirhani cal
control device. Yet another object of the present

i nvent Ome bbjebbobtrm/'p:bseat im@mtibhds therefore! tadprowide a control
e control nb r of ch can be adapted easjly in

ofgwEe WhiGt: THAERRS VitHRH) By mechamical| ef, elpatricak connection
”Baﬂ\?éerpfthé‘ ghﬁé\eétérﬂﬂ%e q.gﬂaéoéf_ ﬂeeﬂ@eﬁ%c-ghs A"&ARAtis more

i nvent1 on achi eves these objectives provi |ng a
megmpactthaarthosé ofipriocartaccordi ng to cI aim1l. Contrary
to the watch casing itself, the sealed tube is

pr ot ecAadtHer@thecﬂQIfSthé|p¢e$emam‘r@ntloﬂ‘l|s togirovide & leentrobdevice
efoed?!es no[ need to be as . thick as the
eWt in whichzthe amplityde; ¢f s.t&rbslatma&m\fem%ntpwb@iwbme control

tféhe?ﬁt‘iﬂ‘]'ﬁﬁsttﬁl%f rﬁ'?@ %’Paﬁﬁ%‘ﬂﬁeﬁ at a small distance

fromt traje ory e nmagnhet, |nah|ghf|eld

or csorfPREE bR & BCRRBINS T FradefCKRhADGeibe WRich can

Phave tHegxtarideapssaraits bf atratitivial enshaf@iat ebhitel dNEs

a smal |l displacenent of the magnet. Another advantage

of theygt aa6Her idbjeRtdfaRe! frebdmt inbBRticH %‘TI@EFBG\M‘FTG a Hragnetic

first magnet are inserted into the sealed t . -
t eryfEol sigvine, ithe contral mnemmker efrwhich aancbe adapted easily in order

ﬁfé’e‘%%;?é%%ﬁ“ kal8iy} nTRRBRe i frahabreres ?@é?leeaﬂ?@t%@tem

is . ther fore pssi bl e [o
contr fh%legreégn‘v\ﬂﬂ H@@Eph’!ﬁ%n@gj 'Ve% by providing a
t fra@hblie BBhtroRIbviEd aéécﬁﬂ]ngt%crﬂﬁ? fher advantage of the

preSent invention is t two nagnetic
Contrary to the watch casing itself, the sealed tube is protected from

possible impacts. The wall of the tube therefore does not need to be as thick
as the exterior wall of the timepiece. Hence it is possible to arrange the reed
contacts at a small distance from the trajectory of the magnet, in a high field
gradient zone. As a consequence, an advantage of the present invention
resides in the possibility of providing a device which is capable of detecting
even a small displacement of the magnet.

Another advantage of the present invention is that the stem and the
first magnet are inserted into the sealed tube. In these conditions, only the
end of the stem which emerges from the timepiece is visible. Hence, the
magnet and the remainder of the control device are not visible. It is
therefore possible to provide a control device which has the appearance of
a traditional control stem.
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sensors suffice to allow the electronic neans to

di stinguish three positions of the first magnet (and
even four positions according to one variant). Thanks
to this feature, the control device according to the

i nvention can be 5 nore conpac?: On the other hand,
the fact of limting the nunber of nagnetic sensors
makes it possible to reduce the cost price. According
to an advant ageous variant of the present invention,

the pAﬁbeé?”?g\PJntégﬁ 6f: frel p?é@réerﬁfinbgﬁti&?‘iytﬁaf ) magnetic

contact are offset gu arIy ative to the axis
t hensaral suffica. ke allaw dhe @lectoanic tnheansf tor distinguisbi thepel positions

di i n_the extension pne of .the other, free .
ROTEE it Pratetclnd Ry8R OUF s, Beaprcing (fcone variant)
| TREhKSIED TS fdatupe, Ghe ldomtrdl BEBVICE dtedrdiRg %o thé iM@ittion can be
having to take into account possible interferences

bBECRe epPBpActacPs. the: ether hgndo the Hiast \ofr limiling ithe jnumber of

ufcRetEReREaS efiet RoBsBt B BEPA S o Wi rent
b heMRFAEI S e Tiadiin TSR B W nigton, e
PpESifaAs IJTMABLfirsh antd! bf fHPS8Eond! PEEd 'Rl %arkh8ffset angularly
description which will follow, given solely by way of

ntgiative fo tthe gés afpghe sealedituber Ehereontactsothenefore not being

2568864 W 3% [fertor Bk et Bl iras chdis® it e’ fifting in
athg ﬂmtmﬁgﬁﬂﬁolbﬁgn@dihﬁl axip Bfithé t@h isPoreibieNwitledut having
t he |nyent|on; - iqure 16 Is a transverse section

atectakgi intp esceynt pogsiple integferencesretwean contaglsr Acgarding to

i 8. , i i o_t i 2- 2 .of .
€ BN FordE B8 8 oty BBl oya i whin
f thexamplitude dflthe eanefationakb®dvement ahioh thet carirdd member must
function of the position of the magnet; -4- - Figure
3penerm s fedyced donthe, BURIMMBAW ng the configuration of

the magnet and first and second reed contacts

accor dPfterifgatures rand advantagesfofthe present invention will appear

upon reading the description which will follow, given solely by way of non-
limiting example and with reference to the annexed drawings in which:

- Figure 1A is a view from above in section of a magnetic control
device for a timepiece according to a particular embodiment of the
invention;

- Figure 1B is a transverse section according to the axis 1-1 of Figure
1A;

- Figure 2A is a transverse section according to the axis 2-2 of Figure
1A;

- Figure 2B is a graph of the magnetic flux in the blades of a reed
microcontact as a function of the position of the magnet;
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enbodi nent of Figure 1A; - Figure 3Bis a view from

above show ng the configuration of the 5 magnet and

first and second reed contacts according to a second

vari ant of the enbodinent of Figure 1; - Figure 3Cis

a view from above showi ng the 4onfiguration of the

magnet and first and second reed contacts according to

a fourth variant of the enbodi nent of Figure 1; 10 -
Figure 4 is a viewin transverse section according to

the axisgidure!3A i9fa Gichdm ‘atioveUitwiflg 'thBI siitiutation of the
particul ar enbodi nment of the control device according

t agnet gndSest andhseeandreed contacts accanging to @ahfirst variant of the

t nf &0l vice 1 is nounted in the mddle
ggﬁ{b%?'"ﬁ?ﬁgm\tﬂ'égefﬁ ?Ft can be seen in the 15 draw ng
that a }:ube (1eference nunber 323 is i.nserted into an
openi ngBUre 3R iig i View {Ties ahge $hqwing ingasenfiguration of the

T end f!rﬁﬁ 5"“”“?‘2@1 i‘e%boac&%cts%%ih(j 8% §6ddHd variant of

suclt as sta ess s or exanpl e. e tube Is

athe émpbodiraent éfFigurent;at only one of its ends. It can

be seen in Figure 1A that, in the enbodinment which is

t he subFigure @C tihea piews éoim exbavpl showihg thebeorfigusatéh of the

practically entirely cgntained inside the mdd] e part,
CRTAgNek @ngfirat and ssond ieed goBtagts REcekiing,id @ dourhoyariant of

O{hégﬁlbwaﬁﬁéht chﬁaégly%r it will be understood that,

according to ot Jodi nents of the present

i nventi Lty §.S I t Yt ki rt.:

of 't he- [ 5L 4155 VAE e Bosteiak A Bn g Rl RRiEis 1v-v
| oBFiguegl1in the mddle part. In these conditions, the
proxi mal part of the tube, 25 close to the open end,

woul d  pigued di 20 ¥épresemtst & panisliiae eRbiodimemusT tHd 8bAtol device
the buttonl3. It can be seen that, in the part of the

t geeorging taidherasent inventigronin tisl exampiedtheemagnedie control

ERUEE™ ¢ A, o Mo 2 Wt S BER6E soen i e

t Hrptingsthat Enitsbe dreference Almber B dsi ihsereerinted abeopening 4

adjusted in the opening 4 of the mddle part so as to

- provided in the edge of the middle part 2. The tube 3 is produced in a non-
magnetic material, such as stainless steel for example. The tube is airtight
and is open at only one of its ends. It can be seen in Figure 1A that, in the
embodiment which is the subject of the present example, the tube 3 is
practically entirely contained inside the middle part. Only the open end of
the tube opens to the exterior of the watch. However it will be understood
that, according to other embodiments of the present invention, it is possible
that only the distal part of the tube, near the closed end (or blind end), is
inserted in the middle part. In these conditions, the proximal part of the tube,
close to the open end, would extend out from the middle part, thus raising

the button13.

It can be seen that, in the part of the tube 3 situated near its open
end (termed hereafter proximal part of the tube, and with the reference
number 7), the wall of the tube has a greater thickness. This part 7 is
formed in order to be adjusted in the opening 4 of the middle part so as to
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forma seal which is as tight as possible. On the

ot her hand, as Figure 1A shows again, the

i nperneability is reinforced by a seal of the "Oring"
type (reference nunber 5) which is disposed in an
annul ar groove 6 |ikewise prdvtded in the part 7. The
part 7 again has an exterior circular shoulder 9 5
provided to abut on a conplenmentary shoul der 10 of the
openlng 4. A recess 14 is again seen in Figure 1A,

Pioht degbal WHIGR i9h8tig ﬁ?'ase;s&ﬁftfletb thb"WRer Figha 5§ Fififre 1A

is provided for recelving |ca spring
Aeb@wal|ag@ln,dhehmpprmeahlutye|stremfomed by Besealloé tite “O-ring” type

TR A S 8 W il v

Wotdvided ey paRad TtHb"s‘erftqf Qgélhaﬁaé 8f SGRuMr SHilder 9

tube coul d constitute an obstacle for introducing
ceraviged doruicon A icomplementary cshasddemdOdof they opening 4. A

AR, 4 o F It B YA, Bl e igkRg] S0 of the
ohubieaThis bicess (s providedifor lr@d.‘emﬁgfﬂﬁ?eliéﬁv 16nto the
casing. In order to avoid this type of problem it is

possi bAgcdriny &Y itRe ﬂrasahtaémmdhﬁsntt 4R tuBep@Séﬁ{;@c?‘]s radially

only after installation of the othef elenents
hﬁ‘?@ the asigeppfiatbedniddle part@kindhe direiction obtheecentee oﬁtbm watch.

B ¥ RSPl e O U e Bt

tﬁl@ bbétﬁoﬁe fbrShﬁbd@cm@lc@t'tatd EorhPeREtS IR ﬂwb%étchtdé%mg during
seal i ng|¥ neans w ||l be described make it

Qfdh@rwﬁtpa Inon@rtrp@hlh lnztbeucrqﬁ@rcnfe@mlanaiogumwam the

928 T SR b amont i

CMEI caging.aln etdemtdZavalid ¢this itgpe iofgroblech Imis)pbbﬁblélﬁﬁprovude
The tem 12 is géow ded 1 n order, both to slide
a?#acms Jhe dube fmpesition RBly after instatialisryef theotbateleptents which

k& %@ ? LRI ihr e %Qﬁ]hzééngech% {h%eufbge@ Mefted, it can

and, seen in this
tramamaneplavxetdmcae lantt fon 4B Thre fidint betweert the duben3 drid the

D SRE2 i, DeTRlare, & et doink o ese: sasditions, the sealing
cbhAS " Whith WllP’%éTﬁ:ies%ﬁgerrﬁaB@ itup ébl@”i’otélfsd'r‘s'roﬁ@' term

spring 15 cone acconmo ated can be see
timpermeablityt t on 13 covers the proxi rral end

In the present example, the manual control member of the device
according to the invention is formed by a cylindrical stem 12 which is
inserted into the tube 3. The stem 12 is provided in order, both, to slide and
to turn inside the tube 3. One of the ends of the stem 12 emerges from the
tube via the opening 4 and, as can be seen in the Figure, this end
terminates with a button 13 in the form of a crown. It can be seen likewise
that the button 13 has, on its lower face, an annular recess in which the
cylindrical proximal end of the tube 3 and the helical spring 15 come to be
accommodated. It can be seen that the button 13 covers the proximal end
and the spring 15 in the manner of a cap. The exterior cylindrical face of the




10

15

20

25

30

30 and the spring 15 in the manner of a cap. The
exterior cylindrical face of the -6- proximal end of
the tube is designed to slide inside the annul ar
recess of the button in order to vary the degree of
nesting of the tube 3 and of tfe button 13. The
button being integral with the stem 12, this axi al
novenent of the button relative to the tube 3 causes
the displacement of the stem12 in the 5 tube. The

I BFaNimab Bhd B9 tHStUb® i3 dé%igﬁ' toSIRbb 195 'tl"?tlé1 ahﬁular recess of the

supported by one of its“ends agalnst the tom o
t huttan i losderrtocvary the degeeenaf nestingsof wnectubg 3 and of e button

c e T Htor, R8ing histP Cuith e s5er s xiat BE¥8mapt of the

t battontréRfivd 3o the t@wsrm the&listacemeAfoftHe @l 32 in the
and causes the proxinmal end of the tube 3 to sink into

@nnul ar recess. Then, when the wearer of the
match rel eases his pressure on the button 13, the
retur nprrretUJn Bprings13 fsea thetidalnspringowhiehuis rsupipertedthyoane of

h h I
o 9 el 8 hORae b B e o A 1 an o s
pbﬂfdr'eﬂél addinstahé igditofd oftheUleebad 4 alr ﬂﬁebé%’éﬁﬂltlons when the
diameter than that of the rest of the stem Thi

pweprereaf thecwateh psessestenl tae huffen| t3.ehe o:fonupresses the return

DAY A o b o 51354570 B, e

| redeis8eTheA! Whih. thEhgeh (ﬁ'rtﬁ@\/\ﬁétchﬁ'elé'a%e%ﬂﬁstﬁr@ssure on the
|ncI|ned Fart 18 are ]‘orow in order to cooperate

MPFM di the regurmospring @élaSttbeﬂmdﬁnqyd@mgnzmmaﬁs 13 and
V‘ﬂ‘ ﬁgwﬁ,tgqhgpm@ p'bsﬁ return the steminto a
selecte

axi al he tube 3 has a doubl e

=7t o b el B S ooty 1888 4y Brofie

| Sedtichesf HSubdtdritiafly feddes d.@rhbﬁr thBn rthapsf the rest of the stem.
Corresponding to what is represented in Figure 1 B,

t hBisqarefiledosestioan gituated at dhe tene! tOMhQJ proximak part # atthe tube,

c
wstérsePaanr ity it pio B Brterte fliBhels” 1 BB yamd by
paredacir@dopanuis.i Tre @Wotdreotss 16N 1¥3and hike UREIMRI pait 18 are
the watch can npve the stem 12 of the magnetic contr ol
derpvided; imprdefeto cooperate with a circlip 19 in order to form indexing
means which serve to maintain or return the stem into a selected axial
position. The tube 3 has a double symmetrical milling 20 which is provided
in order to allow the two branches of the circlip 19 to pass and in order to
maintain the latter in place. Corresponding to what is represented in Figure

1B, the stem 12 extends between the two branches of the circlip.

Following the example of what is known with traditional winding-
buttons with push-piece, by pressing or pulling on the button 13, the wearer
of the watch can move the stem 12 of the magnetic control device 1 of the
present example to occupy three different predefined positions selectively:

- a first position (termed resting position or position “0”) in which the
circlip is engaged in the first groove with the reference number 16;
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present exanple to occupy three different predefined
positions selectively: - a first position (terned
resting position or position "0") in which the 30
circlip is engaged in the first groove with the

ref erence nunber 16; -7- - a sécond position (terned
pul | ed position or position "1") in which the circlip
is engaged in the second groove with the reference
nunber 17; - a third position (termed pushed position

or posi ki éébondl dsitiohn \(ﬁa'rﬁr'édt ﬂﬂledcebﬁhbrﬁ’ FrQUiGH ") in which

vvrththelncllned part Is transitory
ptha cirelip, isengaged in e secomt gnoore witht thetreéerense innmber 17;
position, via the conbined effect of the inclined part

18 and- atikird pbsrtrnns(tarmegi pushealsposition asposittomea”ein which the
t he wat ch re eas, re sure on the button 13.

AE&EQJ%?Q@%"@%H@%P&'@H ned\pafiBon, a first magnet
(reference nunber 10 21) which is integral with the

st em 10 ¢if thansitosy Ipgsitien: the rstam 42i isnretwsiedeinte Hee resting

AN RV T
ahfl s csooh lasgtrm wesgen s thep waterd r'embéé hishpressure on the

%n&&&ﬁi These magneti c sensors which can be reed
t act are designated hereafter by the

abbrevi ati on I\/R and respectively with the 15 reference
nunber Acggrdiiigtothe presephinyentioara firstrnagnet (teferencssgumber

0 WPl 328654 1200k o8N G lion o
fﬂmnséahed tibe 3) Tieisanagndti?e srevidéd i arddraoe@perdte, through
u and 2A, |nthe present exanpl e, the first
n%%n Qifh% ttrtr%ériﬂba “'%'o%'%i' ae£9nd magnetis sensgr.rRiased inside
0055 S HRIE of  f Apocs
sarendesighated ﬁerguftes byAbevabbreviatisre &R fand l‘eﬁspeativelyrwnh the
CiEtErRDie 1S 25 and 235 A Cah bScesh indriouTe L ase o MR
tér% diéiided Spadaflapat aRfiiRcediod Wlid 31 fiaf A situated

which is sensitive t manetrcfre
calnupequal distanceatfeam the distad ertd of theedubben Abecan be seen in

pﬁi%ﬁ?ensc?A and 2A, in the present example, the first magnet 21 is inserted

coaxially into a boring formed in the end of the stem. A support plate 25
which carries the first and the second MR 22 and 23 is also seen in the
Figures. As will be seen further on, this support plate 25 can
advantageously be formed by the printed circuit board 25 of the electronic
circuit of the watch.

A reed microcontact (or MR) is a contact which is sensitive to the
magnetic field. The MR can be in two states. In fact it closes in the presence
of a field, the component of which in the direction of the axis of the MR is
sufficiently intense. In the opposite case, when the value of the component
of the field in the direction of the axis of the MR does not exceed a certain
threshold, the contact remains open. An MR is suitable therefore to be used
as a magnetic sensor with two states in order to detect the presence of a
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of a field, the conponent of which in the direction of
the axis of the MRis sufficiently intense. In the
opposite case, when the value of the conponent of the
field in the direction of the axis of the MR does not
exceed a certain threshold, the contact renmins open.
An MR is suitable therefore to be used 30 as a
magneti c sensor with two states in order to detect the
presence of a -8- magnetic field, the intensity of

Winaghetia field) thenintbnsitg lof Ghiek G %dglvén GffelclibR ext8bY$ a certain
According to the variant of the invention which is the

s¥Blu€et of the present exanple, the MR 22 and 23 are
orientated with their axis parallel to 5 the axis of
t he seécedrding ¢o 3hevariahkokbthe nvenkienivelichris dhe subibct of the

Féas!ép? gg%&}ﬁ%gtgggéégf oué %ﬁr@fprfe{qﬁét%ﬁd;fgg fl'@irng% geptarailel to
théi‘éi(lgtdf B QéafehetuNBﬁgn@ﬂfbraﬁ)ré'i!ﬂe@fse%ﬁérfﬁ%%ar&ﬂel to the

will now be explained wwth reference to Figure 2
ThPBhfsioyth @xissokthe fipst magmeta? 1.nAn tadyantage assazma’ued with the

oPafie! bifefatborTREIK, 22 anifad anl 4 thineandt 41 Sl Bow be

| exglained with referendceto PRiMEI2B] This quijreﬂawgﬁaphﬁiﬁdlé%ﬂng the
n

be observed, the graph conprises i act two curves

THariation iy intensity, ofi thecmagneatie flux af tae fielh inside theiblades of a

i 53R S i o KGRI 5P Ao b e

Cmﬁgmet)As tan seobserved| tes grapHEemprsés | lirﬂs‘act two curves The
rresR(Rr;ds to the case where 15 the MR i s

c HESt IGHNRs N IGoBENUGUS, ines, GareaspPRds te ke vahassqalwlated for the
I
E Egs | ré $he WAy %!cgsr AL t\)()@ec[f?g{??f‘]/ﬁ‘né MR tl‘?él%ﬂ?rfau%);bmg in

hand it can e seen magneti ¢
r eontael). The smmnmmwej it Ibeolcamlines, @briesponds pd tree caseewhere

p@{e? RN of Fae Do reriiad o RaHlE BRCTRUBIRISINI o ux s
j L
th| S ce%r'e gﬁrb\)rﬁgST gﬁeo R I‘f%a‘\ﬂora h, ﬁqﬁéﬁﬂ%@ﬂéﬁ?)}t S?thneeseen

nrﬂ‘@h@ne onagneticiflux reapmmdmtmklmun‘om the cenfret ofvtbe graph at the
ds to e fact

0T E R 25" SPedst) ThBezSiPnabrdiin tu rameRtoTRGlo the
gtlﬁghri?gg??%ﬁ%etg%bénéﬂhﬂd%e%l’@ér‘et $id€byasdé a0 chh @ dtkerved
that, in this central region of the graph, the intensity of the magnetic flux is
represented as being negative. This feature corresponds to the fact that,
when the magnet and the MR are side by side, the magnetisation of the
blades of the MR is in the opposite direction from the polarisation of the

magnet.

The two horizontal lines disposed at equal distances above and
below the zero ordinate in Figure 2B indicate the sensitivity threshold of the
MR. In the present example it can be seen that the force of the magnet has
been chosen, simultaneously, to be big enough that the intensity of the flux
broadly exceeds the closure threshold in the centre of the graph, and small
enough that the intensity of the flux remains below the threshold everywhere
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magnet. 25 The two horizontal |ines disposed at equa
di stances above and below the zero ordinate in Figure
2B indicate the sensitivity threshold of the MR In
the present exanple it can be seen that the force of
the magnet has been chosen, <9 mul taneously, to be big
enough that the intensity of the flux broadly exceeds
the closure threshold in the centre of the graph, and
smal | 30 enough that the intensity of the flux remains

bglsewin 'éﬁ‘ekhft ‘Té%@éﬁ’ thate EI'Y (@ltuﬁe o tR& intbRsi® PF‘H‘Le hagnetic

IS seen e magni t e Intensity o
nﬂgmeiecceasemrapi@lyrmm magnejlly displabed relptive tosthe MR. To

¢l FFCReR That e gt o, e et Gy sl e aBhes the

V%Mé Zeﬁbooﬁ'bomtsﬁtiéd BEthePzefdAbEAES %@fé%rebﬁﬁgrégaln to
|ncrea3| ngﬁaa ain to 5 reach two | ocal maxi ma of

imaxima gkinfenior aapliude. &seawilli be seen even further

| Qﬁaﬁé@f@@@ﬁs?{f ol Bo8Rohb ted ht 47BN eor dimenge from

t te MRaXIRIUNG A WhereZfie0 maghetideflowt ist efd)eis ueekmseo the
of the magnetic field but to the orientation of th

f wealiness 6 thenmagnetie élebbbqafemhemrwntatm aEthefield dines which

t 0

o 8Fs B maaHAR B aRis Ot MIE, A Sdfantagks of i Wature wil
t hewebé:egnlamd Wigﬁe refp:éndel tOI’FIngIrdShBﬁ\ Bhd FA. i dnete Etgfures, the
corres to the resting position 0 "
tF=?€S'§i38ri5{;'1 Ee ﬁfﬁt 'ﬂ@@“%éﬂ 9%&%?;89[‘% 69|<t ‘?tre$t§‘%89ﬁ'}'?ﬂz£[3°5't'°"
t t d
SO SLbd etBRCN 2 PRETIRRG Chafiod 18 SpRACHEN TROTRS and the
ssecancMR BRrarido2@ ase dispoked rsqrrdneﬂnaali;eréiahmetmtrtehmagnet 21

WBiobln ERined iheribincet Bl 5P St5tes Pebight i Bubuf can be
DBBééHv@BSmWFé‘dv%rt ineFigufe de,A *tl‘i‘aﬁst Ngoausﬁt@mfﬂeam 22 and 23

per pendi cular to the axes was seen
f gotresponssc Kot Heo @oswenpemhecen the dialéntines oareofsubistantially

ol TEBe! S L g i T et

R/Eéfpﬁn@!’ cﬁ:l@rooﬁéﬁtéﬁ@ri’@f‘ﬂ% fiedd Aings hhh’tié e MmBghetid Aex inthe axis
are open. Furthernore, in the ht of "t he

pafectm MdR i equal| tto baetmddihet d@ﬂre ed heonfigurationt therefore
Smte‘s"@onl\é_‘é 4 § situation where the two MR are open. Furthermore, in the
light of the preceding, it will be understood that the fact that the two MR are
open is explained above all by geometric considerations and only depends
marginally upon the intensity of the magnetic field. An advantage of this
state of affairs is that it makes it possible to produce the invention on a large
scale with normal manufacturing tolerances without excessive concerns
about the possible consequences stemming from a variation in sensitivity
between specimens.

The two MR 22 and 23 are therefore disposed at positions where the
orientation of the field lines is substantially perpendicular to the axis of the
magnet 21. More detailed examination of the distribution of the field lines
makes it possible to be aware that the longitudinal spacing between the two
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open i s explained above all by geonetric

consi derations and only depends nmarginally upon the
intensity of the magnetic field. An advantage of this
state of affairs is that it makes it possible to
produce the invention on a | af8e 25 scale with normal
manuf act uri ng tol erances wi thout excessive concerns
about the possible consequences stemming froma
variation in sensitivity between specinens. The two

W@%o%gﬁgﬁdé‘f@tﬁ@ﬁfd?ﬁ Qﬁ%n@' &Rﬁé 48034 dRAMm bZQﬁése‘!“ﬂﬁfoehnes

the orientation of the field lines 1s substanti al
pklepeadire thanpresent raxanxple, tie muare the axemeof tha MIR/tnre distant

det ai l.ed exam nation of .t di stributian of . the fiel

| TinBL 1A 8 s, Brasety dfe, it B, st B spaced apart
| Rﬂ@'lthéﬁhﬂ?' Tﬁ@r@fdrﬁg itReill WRihdeiStdodthal thatks to usmg the tube
corresponds to the width of one of the |oops drawn

t Bewhbichi kasi al wakof a lewidbickness asdpthersfare aakes! tt pqsmble to

t Rt MR CoiBoe oS R 4R 1 o, B dh ' fadftie’ 16 reduce

|wmndembnatﬂe/d;sférweeééwaatmg tmz hhrebepmaéﬁﬁéd @@dltbhat"f' “0”
tha stousmgtet has a wal

L ANGLT 595 thenmaanet 2 Ging Weralors o ﬁw&emw&laerabmwetmvel of

l\/{?l(?c othe axis of the stem it is possible to
uce conS| derably the di stance separating the three

D and PR S & dhe ool 21, Efeseriey n, E5RAIRER ljpes in
t FRyusé M darredbnbizetonndi rebiiy pbsitiba (DReNtHe stbm. However, the

represented in continuous lines in Figure 3A
cbesitiepd i theomepeet sefrespERing tipothe( wlleﬁ Pogiios: €hand the

SN o, P31 i, AEHHT Sy, S06 BBy oker

alimes. él'p'feemgut@dhewslthabwhémm stmng sanlthekplmbdrposmon the
lines. The Figure shows t hat, when the stem

tﬁ@QBGF Isﬁt%%‘i’ in the direcd vicinity:efribe fF@MRt%?at'@dhisrPQWn the
R BT LoB 10 B8 WA 222Fne S8t 38! iyt i
saa:fﬁo&ntlﬁdi&iancﬁeﬂ frb!rsthpanagnetsm mudrtier teebé lopedi is this padition,
an e et fnin hhished Soqsw%zﬁﬁ 8E°Bd§|f?)’%rﬁed In
t B&sifibh {2f) Mk nfagdrit I Rsitddted in the direct vicinity of the second
MR 23. The MR 23 is therefore closed whilst the first MR 22 is open. It is
seen again in Figure 3A that in the pulled position “1”, the magnet 21 and
the MR 22 are not quite side by side. In fact, insofar as the force of the
magnet is adapted to the sensitivity of the MR, the magnetic field is
sufficient to close the MR even when there is a certain offset between the
latter and the magnet. Hence, corresponding to what is represented in
Figure 3A, the travel of the stem 12 or, in other words, the distance
separating the pulled position “1” from the pushed position “-1” can be
considerably shorter than the spacing between the MR 22 and 23.

Figure 3B represents the configuration of the magnet 21' and of the
MR 22' and 23' according to a second variant. As in the preceding variant,
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position (-1), the magnet 21 is situated in the direct
vicinity of the second 20 MR 23. The MR 23 is
therefore closed whilst the first MR 22 is open. It is
seen again in Figure 3A that in the pulled position
"1", the magnet 21 and the M&122 are not quite side
by side. In fact, insofar as the force of the magnet
is adapted to the sensitivity of the MR the magnetic
field is sufficient to close the MR even when there

' ﬁ'lé‘t\ﬁ@Ml@'aFe @Ifé‘ bd Hﬁéﬁsc&"@oﬁ%dtﬁfsh%rs GMfetrBStin ng po position

mag net. nce res ondi ng to IS repr esente
Fi‘@"mfdhemagrm@t Homler af thé erasaeh@flﬁsgure 3Bntha tvwo MR 22' and

25 3o, WU Ch8REE REIT] B BSyhd BeRMon” B i il goses

siraetgsitidipof tHeemagaet 2 repiedpfed Mecditintidudnithed3n Figure 3B

Figure 3B represents the confi guratl on of the magnet
2morraﬁ@praﬁs t;édhe Fuillek positiom §1)26f the: stamai charbb@ seen in the

B gt of s SR £ ERl7RERS A} 15'e nastdion Wikre the

rsﬁéntwonﬁﬁghecﬂbld IlﬂesG?é shbﬂaﬁﬂslryeberﬂdmn td thet dabds of the
vari ant of Fi

cMR3dn the pulls pqsﬂl ”f@ﬁMRgZ%%merefpreﬂm The M&?? for
CItanl%‘ri]itl,J is Efﬁ%eﬂoﬁrﬂ offler H&gg”@%ﬂtbéﬁndéﬁ%@?ﬂ{é{g%%[}se of

con ous i1 nes |n gur e correspon
ptHd symp'teind:alcmsmds)ltlmf of the st MR\ ihecMR P2 isapen and tlee MR

~2bcBeed i dhe mushad P-4t 06 e ragistrs £ RopoRing to this
' §e§<ﬂ%&%pfahﬁ'ﬂ% ﬁﬂ&%ﬂtwbﬁm i9 Jehg %hﬂ}/ﬂg %g.ethévl?m the

In ed position " ore
opmcedi‘ngavaﬁamz 'Howewer, ithesvariant ofiFigeteo3B dhastthet adevantage of
be under bec use

her hand, i || ha
C end 1l Foseibie i i & Hedeiian, o0 &g magnet

' &ef&‘r@ﬁc@ﬂﬂ:rﬁlﬁ@' MR inihe Fig@r??d lh 'Vtth"'fbu?tlhS B%Héﬂ%ut p&sttion, a
of the magnet 21. Accor |rﬂgl to this second
e

vaec@mi pulled paav@n for exampleethestwarMRserempen. Figure 3B

BRERe" BRRkes it bSanRof MBting 2Bl 2 JRHS  Biriarh itn three
ppfei:ldﬁnedtpcm In Fae o for omel @asbh dgrosndthentted |drigth of the
magnet 15 (reference number "2" in the Fi gure). In

t Aealeflotuben 3pmutsb ihenimiteds it ican, be advantaarqusi neti to use the
PRSLitibR Wiltothe TEAREe nRtfber A~ MR Bigds Bndth §ilifthRravel of

the magnet 21' to the interval between the positions “2" and “0”.

Figure 3C represents the configuration of the magnet 21" and of the
MR 22" and 23" according to a fourth variant. Like the third variant, the
fourth is an asymmetric variant, which is compatible for example, with use of
a sealed tube 3 of a small length. The position of the magnet 21"
represented in continuous lines in Figure 3C corresponds to the resting
position “0” of the stem. It can be seen in the Figure that the position of the
MR 23" corresponds to a position where the orientation of the field lines is

substantially perpendicular to the axis of the MR. In the resting position “0”,
the MR 23" is therefore open. The MR 22", for its part, is situated directly
opposite the magnet. It is therefore closed. On the other hand, it will be
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i kewi se nakes it possible to inmagine again a third
variant wwth three predefined positions. In fact, if
for one reason or another the length of the sealed
tube 3 nust be limted, it can be advantageous not to
use the 20 position with the-f@-erence nunber "-1" in
the Figure and to limt the travel of the magnet 21
to the interval between the positions "2" and "0".
Figure 3C represents the configuration of the magnet

2 lindéfsto tﬁé‘tefor'\@aggns Qﬁdsy?ﬂ%neﬂ'?%édsuﬁ.%ﬂoﬂ B FeVerddd in the

variant. Like t third variant, “the fourth is an
apysined posntmaf‘+ﬁntn thig positios, therﬂd&t 23 is thereferesgipsed and the

oM 235 Bogn. Findlya B pute paafia 317 Bftre, megfel 215 e field

' iRES ard p@r@éﬁcﬁc@ﬁ' f@%ﬁ@%&%n@ﬁtﬁeom 92" it s therefore open.
position " the stem It can be seen in the Figure

t he sec@npoMR 23 imffor fite pavik sidficienlly distanerd fromthe magnet
t at f the field |

B eanth BB TSulseiomil i &r (o the axis of the W In

open. Hieé Badsrstged that e, UPE pESirinigt i Preieeflt pramole

ORRAS B@ of e sﬁ?eﬂlnéimeﬁéloﬁ SHbWRVEF, MR ekt Sshick arehsufficiently

other hand, it wl Z12- "under'stood that for
r epnalirto g swalnletfoy sunle apiplicationsn There avay bedcited inparticular

FHE EhBRRph L deisiaped By ip2oB Ry ASULARS N CF 201 arin,

pelileeriaggi tion "1" of the magnet 21", the field
lines are perpendl cular to the axis of the MR 22"

whi ch 54 HE?P é?rﬁaﬁt’)q{‘avlﬁ bENBndSEeRiul WMatdAridus rrfd?!‘flcatlons

its part, I cien stanced from the magnet
2anhdfop |mr¢v6memtseumphrareIetwdentltotibeLp&Iemtsh edtmathe art can

LRE, BRaflGSs il e | DGR o8 e syt BF RE Bresent
sHEEfptRIM 'Mtho’ﬁ?&iiépérﬁn@efré#i 9| scdper ofUHR present mventlon

applications. There may be cited in partl cular 10 t

Miefingrb chy the danrexgse claims: He partioutar, AeL g, of the travel

oBe i LB os0Eh AL e thneeBodn 4BRE ot vedlite to bo

: Ea?ﬁl\éﬁiamﬁt?ﬁﬁtaéh thB reSiing pokition aME tie pedled Positicrd On the
other hand, the present invention is obviously not limited to embodiments
which use reed contacts as magnetic sensors. A priori, any sensor which is
sensitive to the intensity of a magnetic field is suitable for use in the present

invention. It is possible in particular to use Hall-effect sensors.

The continuation of the description will be given with reference to the
first variant (Figure 3A) of the embodiment of Figure 1A. According to this
variant, as has been seen, the first magnet 21 can be brought by the stem
12 to occupy selectively the three following predefined axial positions:

- position (0) (corresponding to the resting position of the stem 12) in
which the first and the second MR 22, 23 are both open;

- position (1) (corresponding to the pulled position of the stem 12} in
which the first MR 22 is closed and the second MR 23 is open;
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be provided in the enbodi nent which is the subject of
the present 15 description without departing fromthe
scope of the present invention defined by the annexed
claims. In particular, the |length of the travel

bet ween the resting position-4dd the pushed position
does not require to be equal to that between the
resting position and the pulled position. On the

ot her hand, the present invention is obviously not

limt eﬁ okifio ﬁ@ﬂ%&g@&@%&% &e gﬁghé&% #BA'GIhE stém 12) in

magnet ¢ sensor’'s fori; any Sensor
sensi whioh the ﬂthVIRrﬁ%mme;n and thersgewrtd MR 23 lisiclosed.
suitable for use in the present invention. It is

possi bife réefergmdd iisUhmadet agade tUaIthwef em itersscseen That the
continuation of the description wll 8 e&]y\n
ré‘?@ﬁéﬂ'&f@dt epntrd davicesgorpgrisesma s(qqogdrrea gt (efargpace number

Wh’@‘r‘fs Qﬁ %BEEO&& a‘fﬁﬁﬁ P@fdtﬁtﬁ Va3 re%éectlvel%wﬂh the

var ant seen iTst rragne
brefegéncebnun'ibersQé'nandZ&)oAscmarpbesﬁmin Feguret hdikewise, the
three OWI n% ef| ned axi al positions: 0Si gqion
()Gt o8 BRGRR 116 @ Hansearse Rssaue foBredin B stard 2. In
1%) bfeseMt!édant dﬂns {He Mﬁ@"l’daﬁé@ssﬁ"eoﬁﬁu'ﬁ?ed?%n &fp;ﬂfre 29, 30
bot open - t1on ) (corresponding to the

pwtucth memSelvee ate dixed20n ithe sBPporti plate: Be wmlchtalmdzzzarned

T RS R 500 2B MR ey Saril 6 mas 3720 28 payp thei

t BRisSofERtatd pBrpendictilart leethe é)‘é& dfRhé%stbm PRedhdRaek Hidposed

second MR 23 1s closed. |If reference is made again to
Fegnetigally on |bs)tla sistest ofathe: projectioprafstbataxs b e @tem 12 on

B8 G RETE BRI TeRsR oBPBFlne s B2 Cur (1 v

ivel rrb 2
e o The adnet 38 and Toe I 27253 25 piovidarffbordst to dtect
| BRSroRMiohStr thd ISAEHRY $2.S VRET IREWEAFAIEH e WACH! &fihs the

e present exanpl e, and 28 are
mbuttor®B.ohe ipyesrthe szemonsloma@net: R6t Inemtaiiarem arplangxwhich is

the su | at 25 whi

¢ RaheerdERBRns sl sl £, RIS B M Fhatige! 26 causes
aﬁdcy%ﬁc RaveeddiGh bf oﬁéhﬁﬁg@ rdAreNélasings RF eReAdfthé AWotMR 27 and
the "axis of the stem 12 and are di sposed

28. It will be understood that the MR open and close twice during each tum

of the magnet. The MR 27 and 28 therefore commutate with a frequency of

two cycles per turn, and the period separating two consecutive closures (or

two openings) of the same MR corresponds therefore to a rotation of 180° of

the stem 12. Furthermore, the two MR 27 and 28 switch with the same

frequency, and it will be understood that this frequency depends upon the

speed of rotation of the stem.

As shown again in Figure 4, the two MR 27 and 28 form together an
angle of approx. 135° relative to the axis of rotation of the stem 12. A
complete cycle accomplished by one of the MR corresponding to 180°, the
135° of offset between the MR 27 and the MR 28 correspond to three-
quarters of a cycle. This angular offset is manifested in a phase shift of n/2
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symmetrically on both sides of the projection of the
axis of the stem12 on the plate 25, in the i medi ate
vicinity of the sealed tube 3. The magnet 26 and the
MR 27 and 28 are provided in order to detect 15 the
rotations of the stem 12. Wierd4the wearer of the watch
turns the button 13, he drives the second magnet 26
inrotation in a plane which is transverse to the
axis of the stem 12. The rotation of the magnet 26

?&SﬁﬁlZ) %e@%ééh @hé eg/g&g %f?l'ri%%wo %mnlrﬁs Ssliq?mgfe Hi®phB8es shift, or

each of th
uirdether swards hlae otd&r ivwhigletheaMiR opers andwilase, givesithe direction

e magnet. The MR 27 and 28 therefore
gﬁ%ﬂ}%ﬁ?@&ﬁ} tﬁ"ﬁ%qugncy of two cycles per turn,

dth eriod se t.ing two c nsecutive cl osures
? \r/]vo opiﬁgnagﬁsoﬂf Sﬁﬁ%‘?éﬁ enart il rH@é@'ﬁ?ﬁ‘d{ Iﬁ'@%f@ﬁcgn{'ﬁg to a
sfn%lﬁfe'd%rgnt %’%erﬁle r%élfcéﬁt‘ét%é\h THbb Pﬁq EUﬁFCEE to detect

VR 27 and sanme ncy, and
| thewrolatlbas widdvessteml t2hdn faiot,sad ihagubesry weperhlub; uqeoof two

| Wy SR s kSR B0 8 S0, S g §8bon o
afH &téh, W@O@r mihéebelsndaﬁoh@ fbhﬁwméh Sltqé RSt Rédediary to
of the stem12. A conplete cycle acconplished by one

oflistinguisk I&Qmeegp@m girgctum o8 wotating anmmeéﬂthﬁfrf ﬁauﬁ" ces that
b
o Bl Bl of e hiatorl g acpety A 0% suBnindec dpinate

I MR phase shift of n/2 -14- (or - n/2) between the
cycles of the two MR The sign of this phase shift, or

i n ot hFrehrbASe I 'Mallk%RYain U8 1A% MR ?B?@é@i‘?gﬁn that, in

cl ose, gives the directl onﬂﬂﬁﬁ rotation o
1the dmvmgmemﬂakﬂ and 28rarelwt placed éxaatiyfacingdhe magnet 26.

- DElpotof e bRRehDotampio: (3R MR g a8 265 e puiisirder to
r gbeperats with thléen@gﬁai 8. ndtrorlpWherpthd '8 a2NisSiiehe resting
the use of two angularly offset MR nakes it possible

t pogitioa dpositiendd)r az in digwe 1Athutilikewise whea theeaﬁem is pulled

DD 1) (s R inasRiBh idtla aht gitets mifViged between

rtﬁeaMR)ran@htheI Becoridh efiagriet. THEfdomacts are in fact placed halfway
between the position of the magnet in the pulled position of the stem, and
the position of the magnet in the resting position.

The watch equipped with the magnetic control device of the present
example comprises in particular, in the normal manner, electronic means
(not represented) comprising a time base, and display means controlled by
these electronic means. The four magnetic sensors (the MR 22, 23, 27 and
28) are connected to electronic means in a manner known to the person
skilled in the art. The electronic means are provided in order to detect the
state of each of the magnetic sensors, and to process this information as
four binary signals. Because of concemns of generality, the binary
expressions “yes” and “no” have been preferred to the expressions “open”



10 the electronic circuit of the watch has access to
the switchings of a single MR If reference is nmade
again to Figure 1A it can be noted again that, in

the drawi ng, the MR 27 and 28 are not placed exactly
facing the magnet 26. In factl®4n the present

exanple, the MR 27 and 28 are provided in order to 15
cooperate with the magnet 26 not only when the stem 12
isin the resting position (position 0) as in Figure
1 u ' ' [ I ke i ;
T A0S th SHIEr 0 esRrEh e B Foire5, SRl o2 Magnetc
psensaeacdordingda the invektloand t he second magnet. The
contacts are in fact placed hal fway between the
position of the magnet in the pulled position of the
stem and 20 the position of the nmagnet in the
resting position. The watch equi pped with the nagnetic
control device of the present exanple conprises in
particular, in the normal manner, electronic neans
(not represented) conprising a tine base, and display
nmeans controlled by these electronic neans. The four
magneti c sensors (the MR 22, 23, 27 and 25 28) are
connected to electronic nmeans in a manner known to the
person skilled in the art. The electronic neans are
provided in order to detect the state of each of the
magnetic sensors, and to process this information as
four binary signals. Because of concerns of

generality, the binary expressions "yes" and "no"
have been preferred to the expressions "open" -15- and
"closed"” in order to designate in the Figures the
state of a magnetic sensor according to the
invention. -16- CLAIMS 1. Magnetic control device (1)
of a tinepiece conprising a noveable control menber
(12) which can be actuated manually fromthe 5
outside of the tinepiece, and a first magnet (21)
which is fixed to the control nenber, the first magnet
bei ng provided in order to be displaced in
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transl ation on a trajectory connectlng at | east three
predefined positions ("1" "0" ") when the wearer
of the watch mani pul at es t he control menber (12), the
devi ce al so conprising detection nmeans situated inside
the tinmepi ece 10 and provi ded T~ order to detect,
anongst the three predefined positions, the position
occupied by the first magnet (21), the detection neans
conprising at least one first and one second magnetic
szgéﬂ&gézz, 23) which are able to be in a first or a
S tate (yes or no), and disposed in the vicinity
of the trajectory of the first magnet (21) in order
to cooperate with the latter; the 15 device being
characterised in that it conprises a sealed tube (3)
whi ch hdls Magnstic conttak etbvice 8(11)100F rmgﬁmpteomtddmmsmg a

o VRBBI Gt REmEREber e ufen i b ratguaies mavally fom the

o 7t 18 Syl Vo

t Mambere tHenfirsl magmetrbging) pﬂwﬁ@m gumderatlo de fdisrphced in

DbaRsBlN o Piafefork BofheSing & Rabtifesd pretietingd postions (‘1"
pfowme when thedesarep obmedwawh&ﬁaﬁuwuréﬁéﬁ ﬂw%@@nﬁb’lt}ﬁgnﬁﬁ} (12),

gvvlththe stem, ( 1%) he first and the secon
nﬁ'@n eYice Alse somprising dejedtionnmeans msittiateds fresidel thg dimepiece

a ) Q ro.that the three,
pér"g% |ne posﬁ%rgﬁlsa% ééi amoggs{ﬁ!\ftflr%q {qq:&?lﬂepsqosmons, the
nposition E2d)pisdeby2the D awdgnee!(21 )aftﬁ@@ePécQBanané f&’o rising
di f.ferent ﬁon‘ol ations of a state of the first sen

(3Jpag one first apd oner sagandyuagheticsenrser (22333) wmctnearecaé:le to

h_
gﬁﬂ]ﬁ gi;?séﬁ(ﬁ %bﬁbﬁq gtat s‘gﬁé ﬁéi( %Tag c? gp%%%feﬁtgfee Vgglir'll of the
cttmgmry wf ttioe tfinst lsnegne’( (21))in-drder %o cbepeese aﬁﬁptf% Miter; the

C ar‘acterl s?d in that the axes of the

f ‘?Vé?e S bAG. e el AEeEise0 n fratdhcomprisem Granled b (3) whish has
% i d@b@ﬁc@éﬁﬁ!d Rbn-th é’qﬁéﬂ% fridish quﬂfgé%lﬁé tﬁpgfcotrﬂ?nsmg a

@ﬁﬁb@!ledlarwwhrch Ieaterglsgt?:waa?g; ;ﬂaeldnsﬂett?fethl@em@ﬁlece and a
TR SRENARD SR oNarian oulside b the Aqapianendhe device

alscs befng bﬁaﬁaﬁérﬁﬁd iPthat3he control member (12) has the general
form of a stem provided in order to slide inside the sealed tube (3) and in
that the first magnet (21) is provided in order to be displaced inside the tube
(3) solid with the stem (12), the first and the second magnetic sensor (22,
23) being disposed spaced-apart along the sealed tube (3), in order that the
three predefined positions (“1”, “0” “1”) of the first magnet (21) are
respectively associated with three different combinations of a state of the
first sensor (22) with a state of the second sensor (23).

2. Device according to claim 1, characterised in that the north-
south axis of the first magnet (21) is orientated coaxially to the stem (12.)
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5. Device according to claim1, characterised in that
the first and the second nagnetic sensor (22, 23) are
nounted on the same printed circuit (25), the printed
circuit being parallel to the |ongitudinal axis of the
10 seal ed tube (3). 6. DEV|ce”Ekcord|ng to claim1,
characterised in that the stem(12) is provided in
order to tuminside the sealed tube (3) and in that
the electronic detection neans are provided in order
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to one of the preceding clains, characterised in that
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provided in order to cooperate with a second magnet (26) which is rigidly
fixed to the stem (12) and orientated transversely relative to the axis of
rotation of the stem.

8. Device according to claim 6, characterised in that the electronic
detection means comprise a third and a fourth magnetic sensor (27, 28)
which are offset angularly relative to the axis of rotation of the stem (12), the
third and the fourth sensor being provided in order to cooperate with a
second magnet (26) which is rigidly fixed to the stem (12) and orientated
transversely relative to the axis of rotation of the stem.

9. Device according to claim 8, characterised in that the third and
the fourth magnetic sensor (27, 28) are offset angularly by approx. 135°.

10. Device according to claim 1, characterised in that the sealed
tube (3) is provided with a sealing joint (5) which is disposed near the
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predefined position, and in that the two magnetic
sensors are in the sane state when the nagnet
occupi es a predefined second position, and in that
the first magnetic sensor is in the second state (no)
and the second sensor in the frst state (yes) when
the magnet occupies a third predefined position. 10
12. Device according to one of the clains 1 to 10,
characterised in that the two magnetic sensors (22,
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predefined position, and in that the two magnetic sensors are in the same
state when the magnet occupies a predefined second position, and in that
the first magnetic sensor is in the second state (no) and the second sensor
in the first state (yes) when the magnet occupies a third predefined position.

12. Device according to one of the claims 1 to 10, characterised in
that the two magnetic sensors (22, 23) are in the first state (yes) when the
magnet (21) occupies a predefined first position, in that the two sensors are
in different states (yes, no) when the magnet occupies a second predefined
position, and in that the two magnetic sensors are in the second state (no)
when the magnet occupies a third predefined position.

13. Timepiece comprising a magnetic control device according to
one of the preceding claims.



