1 WATCH | NCLUDI NG AN ARRANGEMENT

concerns such a terrestrlal magnetic north indicating arrangenent,
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| NDI CATI NG THE MAGNETI C NORTH 8 January
1998 The present invention concerns a watch including an arrangenent
indicating the terrestrial nmagnetic north. Specifically, the invention
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t he- arrangenent fq{ I nd |cagaugn1 ?rom 1:etl north descri bed hereinbefore

exhibits certain

ere 1is e German patent document
G 8306716.7 a watch including a terrestrial magnetic north
indicating arrangement (hereafter magnetic north). Such
document describes a watch comprising a case in which is
fitted an horological movement associated with coaxial
analog time indicators. There is provided in such document
a magnetic north indicating arrangement formed by an
annular bipolar permanent magnet arranged between the
horological movement and a dial of the watch, such annular
permanent magnet being arranged in a manner such that its
central axis is coaxial to the axes bearing the above-
mentioned time indicators.

The magnetic north indicating arrangement also
includes a direction indicator fixed at a first end to the
annular permanent magnet and arranged so that its second
end appears in a circular slot provided in the dial of the
watch in order to enable a user of such watch to locate
the direction of the magnetic axis of the annular
permanent magnet which is supposed to align itself with
the direction of the terrestrial magnetic flux.

The watch including the.arrangement for .indicating
the magnetic north described hereinbefore exhibits certain
major drawbacks.

Injtially, the placing of the permanent magnet
between the horological movement and the dial of the watch
increases the thickness of such watch, which goes against
the constant' concern of watchmakers to provide watches
having a lesser thickness for reasons of comfort when the



maj or drawbacks. Initially, the placing of the permanent nagnet between

t he horol ogi cal novenent and the dial of the watch increases the thickness
of such watch, which goes against the constant- concern of watchmakers to
provi de watches having a | esser thickness for reasons of confort when the
8 January 1998 2 watch is worn on the wist, and for aest h®&ianvayeldO§n
reasons. The placing of the annul ar pernanent magnet coaxial to a central
axis. of the watch novenent, that isjsto say, coaxial to the axis of the
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magnetic field if such permanent magnet is not separated

sufficiently from such magnetic masses, in particular from
the power cell of an electronic movement.

-Thereby, if the permanent magnet is placed in
proximity to the magnetic masses of the horological
movement, the magnetic north indicating arrangement does
not operate correctly. If, on the other hand, the
permanent magnet is moved away from the movement in order
to diminish the attraction of the magnetic masses on such
permanent magnet, the thickness of the watch is
considerably increased, which deprives such a watch of any
commercial future. :

Additionally, the placing of the permanent magnet
above a movement comprising magnetic masses has as
consequence that the terrestrial magnetic flux is
concentrated in the region defined by such magnetic
masses. Thereby, the terrestrial magnetic flux density
traversing the permanent magnet of the magnetic north
arrangement ‘is lessened. Thus, the effectiveness of such
arrangement is diminished.

The purpose of the present invention is to overcome
such drawbacks as mentioned hereinbefore in providing a
watch comprising an arrangement for indicating the
magnetic north, the placing of which does not affect the
thickness of the watch or affects it only to a lesser
degree and, conjointly, the magnetic functioning of which



concentrated in the region defined by such nmagnetic masses. Thereby, the
terrestrial magnetic flux density traversing the pernmanent magnet of the
magnetic north arrangenent-is | essened. Thus, the effectiveness of such
arrangenent is dimnished. The purpose of the present invention is to
overcone such drawbacks as nentioned herei nbefore in provi binngryad998at ch
conprising an arrangenent for indicating the magnetic north, the placing
of which does not affect the thickness of the watch or affects it only to
a |l esser degree and, conjointly, the nmagnetic functioning of which 8
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magneti c north,. |Q18r§§{tﬁ° acconplish this, the invention concerns
initially a Conprising an horol ogi cal novenent, a case w thin which
is fitted such hoZol ogidesl tppaegenplishl thbanstierinveditian rpndeernsagnet i c
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substantially perpendicular to said first rotation axis.
- Such watch is characterized in that the permanent magnet
is located within a lateral peripheral region of the
horological movement.

There results from such characteristic that the
permanent magnet forming the active element of the
magnetic north indicating arrangement does not necessarily
increase the thickness of the watch, given that such
permanent magnet is arranged laterally to the horological
movement of the watch.

According to a specific characteristic of the
invention, the permanent magnet is mounted on a shaft to
which is fixed a direction indicator, this latter being
located between the dial and the crystal of the watch,
while the permanent magnet is located between the back
cover and the dial of such watch.

According to a first  embodiment variant, . the
permanent magnet is located in a. peripheral lateral region
.exterior to the horological movement contained in the
watch. According to a second variant, the permanent magnet
is located in a peripheral region interior of ‘the
horological movement, the shaft bearing the. permanent
magnet having two pivots, respectively mounted in two
bearings fitted into the framework of 'such horological
movement.

In order to assure a correct indication of the
terrestrial magnetic north direction by the magnetic north



According to a specific characteristic of the invention, the pernmanent
magnet is nmounted on a shaft to which is fixed a direction indicator, this
| atter being |ocated between the dial and the crystal of the watch, while
t he permanent magnet is |ocated between the back cover and .the dial of
such watch. According to a first enbodi ment variant, the pEnvanyd?®8magnet
Is located in a peripheral |ateral region exterior to the horol ogical
movenent contained in the watch. Accerding to a second variant, the
permanent magnet is |located in a peripheral region interior of the
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I'ongi tudi nal pdi PEDS 1AL P by S WHHa%E of relatively small diameter
in a manner such that the permanent magnet is included in
a restrained volume of the watch case, the direction
indicator having a longitudinal -dimension greatly superior
to the radial dimension of the annular permanent magnet
and being formed from a non-magnetic material.

Thereby, the active element of the magnetic north
indicating arrangement formed by the permanent magnet can
be moved away from the magnetic masses of the horological
movement comprised in the watch in being placed at the
edge of the case of such watch without spoiling good
reading of the magnetic north direction indicated by the
direction indicator. Such direction indicator being non-
magnetic, it can, without more, approach the magnetic
masses of the horological movement without this spoiling
the precision and the sensitivity of the magnetic north
indicating arrangement according to the invention.

Here it will be noted, given that the active element
of the terrestrial magnetic north indicating arrangement
and the direction indicator are materially separated from
one another, it is foreseen, according to the invention,
to orient the direction indicator relative to the magnetic
axis of the permanent magnet in a manner such that such
direction indicator is oriented precisely in the direction
of terrestrial magnetic north when it is aligned on a
positioning reference marker. The angular separation
between the longitudinal axis of the direction indicator



to the radial dinension of the annul ar permanent magnet and being forned
froma non-nagnetic material. Thereby, the active elenent of the nmagnetic
north indicating arrangement forned by the permanent nmagnet can be noved
away fromthe nagnetic nasses of the horol ogical novenent conprised in the
wat ch in being placed at the edge of the case of such wat&lenwinyHGa8

spoi ling good reading of the magnetic north direction indicated by the
direction indicator. Such direction Pndicator bei ng non- magnetic, it can,
wi thout nore, approach the magnetic masses of the horol ogi cal novenent
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watch comprising a magnetic north 1nd1cat1ng arrangement

such as described hereinbefore serving to indicate the

direction of a given place from at least one other place.

In particular the place the direction of which is given is

Mecca.

Other characteristics and advantages of the présent
invention will be described hereinafter with the help of
the following description prepared having reference to the
annexed drawings, given by way of non-limiting examples.

- Figure 1 is a cross-section of a first embodiment
of the invention;

- figure 2 is a cross-section of a first variant of
the first embodiment of the invention;

- figure 3 is a view from below of a second variant
equivaient to the first variant of the first embodiment of
figure 2;

- figure 4 is a partial cross-section of a second
embodiment of the invention;

- figure 5 is a schematic view from above of the
placing of the terrestrial magnetic north indicating
arrangement according to the invention;

- figure 6 is a schematic view from above of a
variant embodiment of a dial of a watch according to the

invention;



easily, that is to say to follow a predeterm ned direction relative to the
terrestrial magnetic north. Another purpose of the invention is to provide
a watch conprising a magnetic north indicating arrangenent such as

descri bed herei nbefore serving to indicate the direction of a given place

fromat |east one other place. In particular the place tHJadhargd®P®n of
which is given is Mecca. O her characteristics and advant ages of the
present invention will be described Khereinafter with the help of the
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movement 2 associated with two hands 4 and 6 serving as
analog display of the time. Watch 1 further includes a
crystal 8 secured in a bezel 10 and a caseband 12 also
forming the back cover of the watch case.

Watch 1 also comprises an arrangement 14 for
indicating the direction of the terrestrial magnetic
north. Such arrangement 14 comprises a bipolar permanent
magnet 16 mounted on a shaft 18 defining a rotation axis
20. The bipolar permanent magnet 16 defines a magnetic
axis (not shown) perpendicular to the rotation axis 20.

Shaft 18 provided with the magnet 16 is housed in the
interior of a cage 22. Such cage 22 is fitted into the
caseband 12 in the lateral peripheral region exterior of
the horological movement 2.

A direction indicator 24 is rigidly coupled to shaft
18. Such direction indicator 24 serves to indicate the
direction of the magnetic north as will be described more
precisely in what follows. .

-It will be noted that permanent magnet 16 is placed
in the 1lateral peripheral region of the horological
movement 2 and is located between dial 26 of watch 1 and
the back cover of such watch. Specifically, it will be
noted that the layout of the arrangement 14 in the present
embodiment brings about absolutely no increase in the.
thickness of watch 1. The direction indicator 24 is fitted -
between dial 26 and crystal 8 of watch 1 at the same level
as the hours hand 6, the minutes hand 4 being placed in a
manner to pass above the direction indicator 24. Thereby,



serving to indicate the direction of Mecca to a user. Wth the help of
figure 1, there wll be described hereinafter a first enbodi nent of a

wat ch according to the invention. On such figure 1, watch 1 conprises an
hor ol ogi cal novement 2 associated with two hands 4 and 6 serving as

anal og display of the tinme. Watch 1 further includes a cr&¥nabryd998cured
in a bezel 10 and a caseband 12 also form ng the back cover of the watch
case. Watch 1 also conprises an arrangéhent 14 for indicating the
direction of the terrestrial magnetic north. Such arrangenment 14 conprises
a bi pol ar pertfgnedireqapgpet indivamored2 4ndaeshaiot 18rdeki nalboua &aiat i on

axis 20. ThepbirpakarideiHRresss BgnRickb1defines a magnetic axis (not
shown) perpendicular tp the rotation axis 20. Shaft 12HProvided with the

magnet 16 is housBf i F*¥HRES iht &S of RBWDa Ragerpbant, qf c&fe 221irstiitt ed
into the cazabaddméati oft Beghed el al wiedh PFIercdmgrSdeN £6dafeanhdofia the

hor ol ogi cal v l.rection indjcator, 24 is rigjdl oupled to
shaft 18. S&%h%gﬁgéc ?cﬁ?éﬁ#} cétSFyiﬁgggffgg Fosﬁﬁafﬁgi% qé? VF&ction of
t he magnet i c 3dor TheabBoygplagisaldmevensdrtl ose mopneedsihyaicasimt rfiagl ows. |t
wi |l be notedgt hat iRl ReRa"BENGHILE i | g;Lheskater ri pheral
-regi on of the haorol ogi cal ﬁnvgngﬁﬁég é%ﬂg%ggﬁgggtgéggegkeég %%EEEZG of
watch 1 and 3the Sk Wahety bf ahrd cemeyisephern f aEhpngement wid| £ps.  noted

t Bat thg I?yanlﬁiQfattﬂwl abEangsdefbghé il Lﬂsr@nesm&nuﬁé@pd'ith@nghéei ngs
about absol ut,e no _iyNGr.ea in the .thickness of watch 1., The direction
i ndi cat or 24dF§¥F%§F8d%° e?ﬁ@gﬁedﬁw gﬁ;zﬂﬁf?ﬂ%% VL8R that ERASiRg: the

same | evel a&dénghd6hoHersehdndwill the mitad exhatarthed mMagnegipl agdd B8 a
manner to pagg aanehe AhgReti 28 hRJI SLAT sRéwn THAT ER¥n FidapHasy 1998
The other references already described on figure 1 will
not be here described again in detail.

It will be again noted that the permanent magnet 16
is located in a peripheral region outside the horological
movement 2. In this variant of the embodiment, the
horological movement 2 is located in an off-centered
manner relative to caseband 32. The placing of the
arrangement 14 for indicating the direction of. magnetic
north again does not bring about any excessive thickness
of watch 31.

The cage 22 fitted into the casing ring 36 includes -
two bearings 40 and 42 in which are respectively guided
two pivots 44 and 46 of shaft 18. The first pivot 46,
forming a first end of the shaft 18, rests on an endstone
48 fitted into the cage 22. Pivot 44, forming a second end
of shaft 18, traverses bearing 40 and is extended beyond
such bearing 40 so as to permit the pipe of hand 24,
forming the direction indicator, to be rigidly secured to
pivot 44.

On figure 3 is shown a second variant of the first
embodiment equivalent to the first variant described with
the help of figure 2. On this figure 3 is shown a watch 51
seen from below and without its back cover. Such watch 51
comprises an horological movement 52 mounted in a casing
‘ring 54. An arrangement 14 for indicating the direction of
magnetic north similar to those described with the help of



7 the direction indicator 24 does not bring about any increase in

t hi ckness of watch 1. On figure 2 is shown a variant of the first

enbodi ment of figure 1. Watch 31 conprises a caseband 32 on which is
secured a crystal 8 and a separabl e back cover 34. The horol ogi cal
nmoverment 2 is nounted in a casing ring 36 on the surface &Jannnycll998s
provided dial 26 of watch 31. Such watch 31 al so conpri ses an arrangenent
14 for  indication of the nmagnetic nortth identical to that described for
figure 1, but arranged within the casing ring 36. Here it will be noted

t hat the magfégureaxilsad8 2ofispEimaedntinragnde Hasiag hegy Swwn om such

figure 2. Tngng : C l.ceady ggﬁgyibed on figure 1 wll not be
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magnet 16 is | ocBhed9nelagperl mrsiesente§? obs A SRlRetHealifomoreneRtE
novenent 2. LtBmpRi§iMgr iiantpdt il aemhodingest. stsheandiobolR@isal capyenent 2

Is located in an off-centere manner rel atjve to caseband 32. The placing
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agai n does noelbr i(mptabstwranyf ekcedsineot iisknesspantmeatcls81fordhe cage
22 fitted in . | i d qgﬁ, t gggr' g 0] i n which
are respectié‘g?{’/ggh:éggégg?%bn%%%tlg?ﬁan '4éwsq sh%?tfﬁ‘g.m%geéﬁ st pivot
46, fornm ngralectanceexgadily mondhsting g masgesignfdwxendstone 48 fitted

into the cage 22.mRl vehgéd422f emidian endeoef ishafdatktg tegyer ses
bearing 40 and i s extended begond suc bfarlqg %%%so as to permt the pipe
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pi vot 44. On(hbgurdsible stwwiigusecand wfirisaeh cfrtdwgémest 1danbigi nent
equi val ent t?ort:gfi;éasg.n\/%rixaégio%esﬁingat\:’\g.xggly confined from the
lateral peripheral region 64 of the horological movement
52. Specifically, cage 22 is separated from the magnetic
masses of the horological movement 52 and is located,
relative to the central axis of the horological movement
52, opposite the power cell compartment 58 intended to
receive the power cell necessary for the energization of
the horological movement 52.

Thus, the permanent magnet of the arrangement 14 for
the indication of the direction of magnetic north is
separated from the energizing power cell of the movement
‘52, such power cell being one of the principal magnetic
elements disturbing the terrestrial magnetic flux
traversing watch 51. During the fitting of horological
movement 52 and arrangement 14 into watch 51, it must be
ensured that the distance separating the permanent magnet
of arrangement 14 from the magnetic masses of the
horological movement 52 is sufficient so that the minimum
energy position of the permanent magnet is basically
determined by the terrestrial magnetic flux traversing
watch 51.

Effectively, in the case in which the permanent
magnet of arrangement 14 would be located in proximity to
the magnetic masses of the horological movement 52, such
magnetic masses and, in particular, their configuration,
then determines the orientation of the permanent magnet of
arrangement 14. In this latter case, such arrangement 14



the help of figure 2. On this figure 3 is shown a watch 51 seen from bel ow
and without its back cover. Such watch 51 conprises an horol ogi cal
novenent 52 nounted in a casing ring 54. An arrangenent 14 for indicating
the direction of magnetic north simlar to those described with the help
of 8 January 1998 8 figures 1 and 2 is fitted into the cadsi hguaiyn§984 in a
manner equi valent to that of figure 2. The horol ogi cal novenent 52 is an
el ectronic novement conprising in partfcular a notor 56 and a power cel
conpartnent 58. The stator 60 of motor 56 and the power cell (not shown)
fitted i nto WAHleorhREIMRNENESredy minefifientiivearmfers indiatatiing ot]say,
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encl osi ng t hBOB&FiBReRE ﬁQSnBFmﬁﬂ%‘Bt v‘F‘%Q’B‘P'é Uﬂqu]a?eds‘}eml%%@hby

?r r ang?arrent uéel Snadrmedld zedks3es athem@nvég rq':h@t ipred seron{nved { 59 ][n t hFI
atera per| er e rol ogi,ca ne t 52. Specifically,
cage 22 is 5283?§Y%% rorrltazﬁ’b(i Eg?Pg %%SEQ% %ﬁy oPSFBEFRBEN oV enent
52 and is | otdt éar lnéiaﬁtbmgtwhqlmagnaumoMnoaxhsanﬁ tthe bosbtb@m£@¢ _
nmovenent 52m0m&%ﬂ esi h?e@Q\ﬁ’f{reC%lol @ﬁ@pﬁakaﬁggléﬁll S;zﬁql areceive

t he power cell necess}a‘&/ or the ener gl zation o 0g |ca I'TDVGI'TEI’]'[

52. Thus, thA9PeFHERR nab%%t1QNeQWkP%U¥%ﬁQﬁ¥ﬁﬁnthﬂ-E%ﬂlemmPﬁrﬁh%ailon of
the directi oafﬁécmgméssc andr oh tise sae@a.rtabedyfé@n&rw%ﬁaa@améhagwomer

Il of th h I
magneti o ol EREAT AT THE TR Bor ot P TeTePi B PRV 51 ng
wat ch 51. Euabngttananncteﬂﬁg aff ther thogkueds afowamreht 552 and arrangenent 14
into watch 51, itoquSighe 4€0sYWSH4 113, CHEWH! 3t A0GhE SRBbaLAOS: LI¥

per manent nagnet
a watch according to the invention.

In this second embodiment, the arrangement for
indicating the magnetic north 14 is fitted into the
horological movement 72.

The referenced parts already described on figures 1
to 3 will not again be here described in detail.

Shaft 18 of the arrangement 14 on which is mounted
permanent magnet 16 is fitted between a first piece 74 and
a second piece 76 of the horological movement framework
72. Bearings 40 and 42 are fitted into two openings
provided respectively for this purpose in pieces 74 and 76
of the horological movement. Again, pivot 46 of shaft 18
bears on the endstone 48 while pivot 44 traverses bearing
40 in the direction of dial 26. The axis 78 of hand 24
forming the direction indicator of the arrangement 14 is
rigidly secured to pivot 44.

Shaft 18 and magnet 16 are thus entirely comprised
within the thickness of the horological movement 72. Hand
24 is again arranged above dial 26.

When the horological movement comprises .magnetic
masses, the flow direction of the terrestrial magnetic
flux in a region neighbouring the magnetic masses is
modified by the presence of such magnetic masses.
Additionally, the disturbance in the direction of the
magnetic axis of the permanent magnet brought about by the
presence of the magnetic masses varies as a function of




of arrangenent 14 fromthe magnetic nasses of the horological novenent 52
Is sufficient so that the m ninum energy position of the permnent magnet
is basically determned by the terrestrial nagnetic flux traversing watch
51. Effectively, in the case in which the pernmanent nmagnet of arrangenent
14 woul d be located. in proximity to the magnetic nmasses ®fanpary 1998

hor ol ogi cal novenent 52, such magnetic masses and, in particular, their
configuration, then determines, the odPentation of the permanent magnet of
arrangenment 14. In this latter case, such arrangenent 14 8 January 1998 9
woul d beconetbat rekiyiverafdsdttiione of othée npléxmedneant tnaemeti Badt b6NswEh nagnet i ¢

north given gggﬁewﬁemgaym FEELYy PR I e ilie RETRRE, MBgDel woul d

be determ ne magnefi ¢ ma Ves present 4 nventi on
resol ves thi @aﬁﬂel'a}%nﬂ‘h%rﬂ(% §he (RREMANARF MGENEL 8ﬁg§henﬁrr§ag¢mnt

i ndi cating tE@r”&ﬁﬂ&bhelﬁgrthea&dghbilﬁoﬁdﬁﬂwﬂé%hlﬁﬂ%éMﬁd*hﬁEIéEﬁﬁi'Ve to
t he horol ogi Addi t.i.onal | I nvention resolves the

pr obl em of taﬁ %?*%Rmﬁkﬁgﬁe§§ %ﬁiﬁ?ﬁl%Iﬁ?légﬁgFtF9l?%F(ﬂagFﬁ§ 15 PORRment 14
for indicatidgreheiomgmbenc ther posiitibaingt ke ethe bhrernmeEnt abagpiean
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second enbodi nEn matc accordlng nvention. s second
enbodi ment, rREeappafgledinetody i the cdiragting m&yﬁhQCt¢ﬁﬁ¢$ﬁqMals fitted
into the hopg gif@lndmherrent 72. The referenced parts al ready descrl bed

on figures 1 not ain pe here des ri bed in detail t 18 of
t he arrangenent 1%1'3{':‘1 \}amechh?gprmchrﬁt &EdIYTESTR erﬁn‘graénet tltiﬁr?s "‘I”r :
bet ween a fi hetephatee¥4 enddescsilesdndhpi &:ﬂ.utﬁﬁ:mfbfh&ghbr@lyogimal
movenent fraBF&Qé&t invention to the above-mentioned problems.

On figure 5 is shown, seen from above, the bipolar
permanent magnet 16 and its magnetic axis 38, the shaft 18
on which magnet 16 is mounted and the direction indicator
24 of the arrangement for indicating the terrestrial
magnetic north according to the invention.

Oon figure 6 is shown schematically a top view of a
watch according to the invention and, in particular, the
layout of dial 82 of such watch. The rotation axis 20 of
"the direction indicator 24 is located at the edge of dial
82 and aligned on the twelve o'clock position. In addition
to the indications relative to the time of day indication
by means of hands 4 and 6, there is provided a positioning
reference marker 84 formed by an arrow 85.

So as to guarantee a correct and precise indication
of the direction of the terrestrial magnetic north, the
longitudinal axis 86 of the direction indicator 24 is
angularly shifted by an angle ¢. Such angle o is precisely
determined in a manner such that the direction indicator
24 have its longitudinal axis 86 aligned on the north-
south direction of the undisturbed terrestrial magnetic
field when such longitudinal axis 86 is aligned on marker
84. Practically, the value of angle O does not need to be
calculated theoretically. To position angularly in this
way the direction- indicator 24 relative to the magnetic
axis 38 of the permanent magnet 16, arrow 85 of the
positioning reference marker 84 can simply be placed



72. Bearings 40 and 42 are fitted into two openings provided respectively
for this purpose in pieces 74 and 76 of the horol ogi cal novenent. Again,
pi vot 46 of.shaft 18 bears on the endstone 48 while pivot 44 traverses
bearing 40 in the direction of dial 26. The axis 78 of hand 24 formng
the direction indicator of the arrangenent 14 is rigidly &Skeuadd® pivot
44. Shaft 18 and magnet 16 are thus entirely conprised wthin the

t hi ckness of the horol ogi cal novenenf; 72. Hand 24 is again arranged above
dial 26.. Wen the horol ogi cal novenent conprises magnetic masses, the

fl ow directi dirdngt pssewbiE stl&hendgnecttonfimda¢atqrr%gl@honglghbourlng

the magneti CnEReReSoUEh MRIEddELLDY other iy eﬁﬁaegteﬁcbéachcé@ﬂé'&f% fasses.

Additionally, the dis urP&nce In the direction of magneti c axis of the
per manent naBAEREbIBuGhE AbolP BFCPHRLIEH elthte bF %ﬁelﬂaeﬁEFiﬁuﬁa§ses
varies as a buasibw ol ubel @ faiaynel998rd fetditcd alrmucuelﬁgspkbamseiyt he

per nmanent ma 0 netic S recri on
defined by tgg ﬁggﬁ%t%%égﬁls C)éﬁﬁﬂg égﬁéﬁ deﬁﬁ Hgggng?ﬁﬁeﬁkFéﬁ enent
for indicatimggnhblma@h@$+comﬁﬁt&h&»hnﬂuhpglanlamgVement dvotashownihi ch is
variable rel ghavaidi0 98- EREBRELE TP cdbhes! | Rihd AN doRgeRRAELRGNI Ng Of

the permanent. magnet relative to the magnefic nmasses varies Wt a frame
of referencEbBefIFRIFIRP digater meRtignechahover é§ Fruptedaghethe nort h.

Wth the hel phaftf u.gurotfs thengrfanddiir: id | in her @apafsirih behdteserébed the
o figure 5 LonehBlatfl, AHE 8% opodich Ribd 24 15, 2L3RRE O PAEGREL 16 and
its magneti c84xi sha&8,is heo s$mif i ﬂQBthat\dwchhlnagheudiﬁalsaxnwnsédland.the
direction inQL?@ﬁE@d according to the direction given by arrow 85 of

the positioning reference marker 84.

There results from what has just been hereinbefore
described that the longitudinal axis 86 of the direction
indicator 24 and arrow 85 of the positioning reference
marker 84 indicate correctly and precisely the direction
of the terrestrial magnetic north when the longitudinal
axis 86 is aligned on the positioning reference marker 84.

It will be noted that the positioning reference
marker 84 can be formed by any means defining at least one
point on which the direction indicator is apt to be
aligned. Given that the direction indicator 24 turns
around its rotation axis 20, a single positioning point
enables the definition of a direction given for the
longitudinal axis 86 of the direction indicator 24. Thus,
when the positioning reference marker defines a geometric
figure other than a point, it is provided that such
geometric figure exhibits a general direction intercepting
the rotation axis 20.

Thanks to the layout of the arrangement 14 for
indicating the direction of the terrestrial magnetic north
according to the invention, the disturbance brought about
by the magnetic masses of the horological movement on the
terrestrial magnetic flux traversing the region in which
the permanent magnet 16 of arrangement 14 is localized, is
corrected when the direction indicator 24 of arrangement



24 of the arrangenent for indicating the terrestrial rmagnetic north
according to the invention. On figure 6 is shown schematically a top view
of a watch according to the invention and, in particular, the |ayout of
dial 82 of such watch. The rotation axis 20 of the direction indicator 24
is located at the edge of dial 82 and aligned on the twel&&nyaryl100&
position. In addition to the indications relative to the tinme of day

i ndication by nmeans of hands 4 and 6 there is provided a positioning
reference marker, 84 forned by an arrow 85. So as to guarantee a correct and
preci se indi £4tiién 2b¥IReR AR &Bs PrsBEioning t Erfesereal mAaKSSt i%4 north,
the |ongitugroaldaxiin 8heofatdle abicoeaihgntd hiecahventibr.s angul arly

sUch that the di RS ol Tett B ciressinh, ESHTCaten.ofd ATmIna BRI al | gned
on the nort hitsoutdngditrutinain ekisheBfundiliguetiecdrt ethestposdltinagirteg i c
‘I;i el d when Sygge}_ L il ggxi Eh§6di§e911[icg{1§gxdﬁgag§£kﬂ no Sﬂ%%%er |
ractically, € value of angle a doés not nee 0 bée” calcula
t heoreti cal | jndieatrsitheodizegtian 9fi vhe Hierrasiyinfhemagreti¢ oot cat or
24 relative {f G RAGNAL ifanded s 8Ri8f thie M ITBICNAs RARClangkfiardl F OW 85
of the positioning.reference marker 84 can i y be, pl aced January 1998
11 during aSSBABRYIBP t %FYﬁ?%cﬁ%ﬁh fﬂﬁgéﬁPaFggi éPﬁﬁg g%e °§i?l 2 sout h
direction of dihecuich sindibeatdrrdesind athe ndiresttior iddfdnefo bycodmpl i sh
(L ooy RO, BereRES Wikt B JugEe of et orence |1 oot g
magnetic flux. Onlde eh@eRofel F§radit ndvendhreghinn shedikgatend24i 410 82 are
correctly poghgienes, thandiddcesistos U?é apHiall TRAHHON dHadeC
ment i oned above i s munted, og; the,, shalt, 18 of fhe arrangerent 14 1n a way
magnetic declinations. The declination at a given place on
the surface of the terrestrial globe corresponds to the
geographical azimuth of the magnetic north, that is to
say, is equal to the angle formed between the direction of
the geographical north and the direction of the magnetic
north. In knowing the magnetic declination of the place in
which the user of the watch shown on figure 6 is located,
it is possible to align the longitudinal axis 86 of the
direction indicator 24 on the division corresponding to
such magnetic declination. On figure 6, the portion of the
graduation 88 located to the right of the direction
indicator 24 <corresponds to negative magnetic
declinations, that is to say, to magnetic declinations
west W, while the portion of graduation 88 located to the
left ‘of such direction indicator 24 .corresponds to
positive magnetic declinations, that is to say, to
magnetic declinations east E.
As a first approximation, graduation 88 is linear.
However, in a preferred embodiment, a graduation 88 is
provided arranged.in a manner such that the angle formed
between the division corresponding to a null magnetic
declination and another division corresponding to a non-
null magnetic declination relative to the rotation axis 20
of the direction indicator 24 integrates the disturbance

over the terrestrial magnetic f£lux flowing in the region



| ongi tudi nal axis 86 of such hand 24 is aligned on marker 84, that is to

say, so that such |
direction given by

ongitudinal axis 86 is oriented according to the
arrow 85 of the positioning reference marker 84. There

results fromwhat has just been hereinbefore described that the

| ongi tudinal axis 86 of the direction indicator 24 and ar§ @y 1998t he
positioning reference marker 84 indicate correctly and precisely the
direction of the terrestrial nagnetit3north when the |ongitudinal axis 86
is aligned on the positioning reference marker 84. It will be noted that

t he positionPfgt

hef eymanentarmagney when bsheohas® lsgiaal mevemert i ni ng at

| east one pebmpbridesMiaghetile mligsret 5N i ndicator is apt to be aligned.
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lngkcator 24 is located at the edge of the dial 82 of the.
watch and that the hand constituting the direction
indicator 24 is oriented in the direction of the center of
dial 82 when such hand is aligned on arrow 85 of the
positioning reference marker 84. Thus, the layout of the
arrangement according to the invention permits good
reading of the magnetic north direction with the help of
the direction indicator 24, while having the permanent
magnet of the arrangement 14 for indicating the
terrestrial magnetic north located at the edge of the
watch according to the invention, that is to say, in the
lateral peripheral region of the horological movement
comprised in such watch. The direction indicator 24 is
formed from a non-magnetic material. Thereby, the presence:
of such direction indicator 24 proximate the magnetic
masses of the horological movement in no manner upsets the
precision and the sensitivity of the arrangement for
indicating the magnetic north according to the invention.

Wwith the help of figures 7 to 9, there will be
described hereinafter a third embodiment of a watch
according to the invention serving to follow:' a
predetermined direction.

Watch 94 comprises an arrangement 14 for the
indication of the terrestrial magnetic north according to
the invention. Watch 94 is a wristwatch intended to be



reference marker 84, the direction indicator 24 no |longer indicates the
direction of the terrestrial magnetic north in a precise manner, this the
nore so as the angular separation between the |ongitudinal axis 86 of the
direction indicator 24 and the direction defined by the positioning
reference marker 84-is large. In order to permt the direcd Japnaiyd@P8at or 24
to indicate the direction of geograghical north, there has been provided
on dial 82 graduation 88 defining a.scale of magnetic declinations. The
declination at a given place on the surface of the terrestrial globe
corresponds wermhen geegvabit cof azisarn.h Sucht watahgoehprisests, didht is to

say, is equabstfbégyédaqghglﬁogrgg%epgbmeen the direction of the
geographical north and the direction of the magnetic north. In know ng.

t he magnetic decFWH%FFGﬁnQFmFHE 14 cQuoriseqit (L9 198 AngiceRerwat ch shown
on figure 6 assbelsdetl,with a posassbhigg teRlregidet harkeagmoudfaﬁhe@m s 86

of the. dirgction lndegt g % on .t he, V] Si g orre nd| such
magneti c decs Cth ?l uﬁelgedtﬁgigb #ﬁ% Sﬁptﬁé "2d ?%%a§8

l ocated to theC¢¢{ﬁu én ﬂheldBGens|nnov1dad|ggaduac@bncdﬁaeﬁpumdagt@tnegative
magnetic degLi é\@tls%alt Aty w&nhm?y Ak BRORE! bcﬁedsg g&suc pyest W

whil e the portlon of graduation 8. ocated to the direction
i ndi cat or 24iscRIEHRRRAt @1 pbRet iy Tt FergespPPRddngnstot netei s to

ggy, tlo mgﬂﬁ&i@aﬂﬂﬁliwttm&zcﬁaﬁ dHrebtionfi ré lﬁﬁ@jé&(tti&itil@ﬂ ugéaduat i on
is linear wever r a_gr ation i s

provi ded ar r 5RHR °qr?%%|ﬂ%ﬁn83 g E ?ﬁd?g?%é-aﬁ&|8rV8?n§ El%é?%e =t he

di vi si on corpespuimtiing referenté¢ mmmkest 100 atee|dligniedn canthennohen- di vi si on
CorreSpO”d'”S?ﬁéhfﬁﬂ?%%tlBH'$EW§QP§EE§29€ﬁh{Q%h'0” relative to the rotation

axis 20 e direction indica I ntegrates the disturbance over the
terrestrial nmagndiGICFIRE f FOWTRG | HIYeRt ¥y opase 98 in which is

fitted dial 96 and the horological movement (not shown) of
watch 94 may undergo a rotation around the central axis
104 relative to the bracelet 106 of watch 94. In order to
accomplish this, case 98 is rotatably mounted on support
110 fixedly coupled to the bracelet 106. By way of
example, the arrangement enabling rotation of case 98
relative to support 110 comprises a toothed wheel fixed to
case 98 and at least one angular positioning pawl for such
wheel fixed to support 110. Any other arrangement known to
persons skilled in the art, in particular arrangements
equivalent to the arrangements used for watches comprising
a rotating bezel, can be used in the fitting out of watch
94.

It will be noted that graduation 102 comprises at
least four divisions. corresponding to the four cardinal
points of the terrestrial globe, the division indicating
the north direction being given by the positioning
reference marker 100 and by the rotation axis 20. Watch 94
described on figures 7 to 9 permits easily following a
course, that is to say, a predetermined direction when the
watch is worn by a user.

"With the help of figures 7 to 9, there will. be
described hereinafter in what manner watch 94 can be used ..
in order to follow a course. When watch 94 is used for
time indication, the rotation axis 20 of the arrangement



8 January 1998 13 of the permanent magnet when the horol ogi cal novenent
conpri ses nmagnetic nmasses 60. Here it will be noted that in the case in

whi ch the horol ogical novenent conprises no magnetic mass, angle a

bet ween the magnetic axis 38 of the permanent nmagnet 16 and the

| ongi tudi nal axis 86 of the direction indicator has a nul8 Janahnyd988d
graduation 88 enabling the taking into account of the magnetic declination
is then linear. In the enbodi nent of figure 6, there are provided two

stops 90 and 91 serving to limt the travel of the direction indicator 24.

As appears om4su§hahggmaglﬁ pdéltmdéd he13eted R:Bat:hbhéoﬁ;ak%hoaxﬁél s 20 of
the direction glcator 4,1s at ed at, tgg g the diial 82_of the
t R ﬁmPn

wat ch and th&fm’ FARE 2BniTid LFB’T Gerige dPBatdPusg s
ori ented i n shehdipmsidtmrmifnedhea=ttiem ofordespod@s wten thehthabdei s

al igned on apnaw8R QYodiftonPQF t&ao&ll'ngﬁei‘@iﬁ@‘i@e”ﬁ:rokeéu%%rérh $g . the

| ayout of the arrangenent accord he I nvention per ood” reading
of "t he magnelhennadrBfeHi¥ietheson o thet peher hrngd, tohais@ waschoh4i ki cat or
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e terrestria ne 3 oca e e 0 ch, according
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hor ol ogi cal motatEdn cmnpnﬂ.sedlm&mm wateh. octhe @Iradotalt(iram nctl(o:ator 24
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direction |n8 néti c  nmasses oro %gl cal
movenent in pgswﬁhﬁaedu%eﬁfse tqﬁ@lvi?r ébl ool Regithensefisthevsupportt he

arrangenment 19p ondaeakhi 94. tﬁ@cmagﬂ@.t |L£‘se'i*0%§:5}aﬁgégrﬁh99f59eébﬁ ifwention.
Wth the help of figurgs. /1o 0, therg,willybe, described hereipafier a
such forearm is substantially horizontal and the watch is
located facing his head. Then, as is shown on figure 9,
the user will effect a rotation of himself until the
direction indicator 24 is aligned on the positioning.
reference marker 100. Thus, the predetermined direction
which the user has chosen to follow corresponds to the
direction given by division 112 of graduation 102 relative
to the center of such circular graduation which coincides
with the rotation axis 104 of case 98. This direction then
corresponds to the natural walking direction of the user
of watch 94.
In order to follow the direction which he has chosen,
the user will see to it that the direction indicator 24
remains aligned on the positioning reference marker 100.. -
In the case in which the place in which the user of watch -
94 is located exhibits a magnetic declination and that a
graduation permitting to take into consideration such
magnetic declinations is provided, the user will see to it
"that the direction indicator 24 is aligned on the division
of such graduation corresponding to the magnetic
declination of the place in which the user of watch 94 is-
* located.
With the help of figure 10, there will be described
hereinafter a third embodiment of a watch according to the-
invention intended to indicate the direction of a



according to the invention serving to follow a predeterm ned direction.
Wat ch 94 conprises an arrangenent 14 for the indication of the terrestrial
magneti c north according to the invention. Watch 94 is a wistwatch

i ntended to be 8 January 1998 14 worn on the wist of a user. Such watch
conprises a dial 96 located within a case 98. The arrangehfmuary4998npri ses
a direction indicator 24 associated with a positioning reference marker
100 formed by an interval defined wiéh the help of two annular sectors.
On dial 96 is provided graduation_102 formng at |east partially a

wi ndrose. Ad@redereymingd plagegerdativa tpsaposeasbnerde optiiee FVARI on
correspondi nghdcde.the. indication of-the north direction. The projection of

the rotation axis 2Q o | al_ 96 d the interyal _defining.t 0si tioning
ref erence narker %qbrg‘zgq i FTEPTEH e SFor BHE oG?’Prrdfr@ 0%' % he
graduat i on 1fsmpriicEs @i ogseolReinahedingra roascablei hewhlch24s THé tt ed
dial 96 and rQl 9gkcC Npye n éggygq f y_undergo a
rotation ar&%ﬂglgﬁggbggfra daX|sQ§%%&grgﬁatlve éﬁfﬁgggiggeﬁé @?ﬁ?cﬁ wat ch
94. I n orderof cdawc il s vatishs 1202 66mpBises r aR ap BHRYISRRIE ekt P upport

110 fixedly gcpapligdicadith bogcetid HiGeBioMYodl rlxamiredt®al _
arrangenment enabling rotation.of case 98 r ve 1o €u§$ort 110 conpri ses
I

el ati
a toot hed wiRINS LG SN S Vadenfqte; tp@ﬁgtéﬁﬁﬁrh}ﬁﬁ eHhtH$4¥%ni ng pawl
for-such whesd fh«etidlo APEatinl tompathgest Aepoatt dogingnte kaosmrd 0
persons ski lnlxa?rqce'gnflbgeaé%é%ié&dp@%hC%é‘rdi@'e%@?gﬁ@H&%cateﬁ%'2‘46." ent to the
arrangenents used fOF Wat ches comprising a rotating bezel, ‘can be used in
the fitting out & velrehesampile ghiownheomofddurpatl Gr adatchod2002Zconpri ses

at arranged so as to permit a user to determine the direction
of Mecca from a set of cities inscribed on dial 128 and
with which are respectively associated angular reference
markers 130 defining an angular position in the plane of
the dial 128 relative to the rotation axis 132 of the
turning bezel 124. The angle formed in the plane of dial
128 by a given index 130, the rotation axis 132 of the
rotating bezel and the rotation axis 20 of the direction
indicator 24 corresponds to the magnetic azimuth between
the direction of Mecca and the direction of the magnetic
north at the place defined by the city corresponding to
the given angular reference marker 130.

In order to determine correctly the direction of
Mecca from a city inscribed on dial 128, it is foreseen to
move bezel 124 in rotation until the marker 134 and the
angular reference marker 130 of the city in which the user
is located are aligned with the projection on dial 128 of
the rotation axis 132. Next, watch 120 is rotated by the
user until the direction indicator 24 is aligned on
reference marker 125 as has already been described
previously. Once the direction indicator 24 is aligned on
reference marker 125, the direction of Mecca corresponds
to the direction defined by reference marker 134 provided
on the rotating bezel 124 and the rotation axis 132 of
such rotating bezel. In order to facilitate determination
of the correct direction of Mecca for the user, there has
been provided a reference marker 136 pointing in the
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| east four divisions. corresponding to the four cardinal points of the
terrestrial globe, the division indicating the north direction being given
by the positioning reference marker 100 and by the rotation axis 20. Watch
94 described on figures 7 to 9 permts easily followng. a course, that
is to say, a predetermined direction when the watch is wdfanbgryd988er.
Wth the help of figures 7 to 9, there will.. be described hereinafter in
what manner watch 94 can be - used iyr order to follow a course. Wen watch
94 is used for tine indication, the rotation axis 20 of the arrangenment 8
January 19983{%ectlibr Sfamgekar by fl0siddtadegr bbatalveza Oolbﬂims:[tm aﬂieon axi s

104 of case 98_.in a_ pr 1-ne Q 0

pr edet er m neﬁef)%g?qcf%nﬁ%gﬁre%re?&oqn}%ﬁ tvle q:t th g ka p03| t| on of wat ch
94 relative Tmusuppbetdlnﬂcthmeiﬁ‘%em@edmhyne’ée Qa‘-‘@ncc’@e“lﬁ Tt to use
watch 94 in %] 31%&1%%%%91 pedadteein@nchd dirxaiye t he
sout h- west dlrec |on drive case 98 of watch 94 in rotation unti

di vi si on 11206ﬂ“§K§Uuat|on 102 correspondi ng to the south-west direction
is angularly posﬁéﬂ@ned @illhed wabvedo tHaackiposai tvamiait t bé sumaport 110
of watch 94. e user_arran 0 4 { he trunk
of his body ?!ﬁg é%?ﬁ'nhre uth Qﬂoa‘f]%esqj%ﬁ%r%asfémnil#su%@a q,%t ahorl zont al
and the watch28s theod:are‘dstamhgudgnstheadortﬂhemdle@?-ﬁl@gsE§WW¢!}YQUre 9,
Lhe user willge R{agghélwt 3hof) Ohnlll BBY) ho#¥lidgidhe riveaddroniigwli cat or

24 is aligne osttioning reference mar Thus, the

pr edet er ni neahmbcﬁt%‘fﬂ-d%l"@t’fhﬂ-ﬁecﬁér lﬁ%saﬁﬁoggﬁp'{'% 7 | SRAYHS & ponds to
the directipgrqiyven byldtivsi o6 the biageaduat(non Lhdwnel aifi weatdlo the
center of such circular graduation which coincides wth the rotation axis
104 of case $8%- This direction then



corresponds to the natural walking direction of the user of watch 94. In

order to follow the direction which he has chosen, the user will see to it
that the direction indicator 24 remains aligned on the positioning
reference marker 100. In the case in which the place in which the user of

watch 94 is located exhibits a magnetic declination and thipnugry 1§9§duat| on
permtting to take into consideration such magnetic declinations is

provi ded, the user will see to it that the direction indicator 24 is
aligned on the division of such graduation corresponding to the magnetic
declination of the place in which the user of watch 94 is. 'located. Wth

the help of figure 10, there will be pgescribed hereinafter a third

enbodi ment of a watch according to the- invention intended to indicate the
direction gf ApMS January 1998 16 predeterm ned place relative to at |east
one other given place. Watch 120 according to such third enbodi nent
conprises a case 122 including a rotatable bezel 124. The two hands 126
and 127 enable an analog display of the tine of day. Again, watch 120

o ey el A L e,

terrestrial magnetic nor gui and
npr.i.s sitio reference .marker 125 associ at ed

the dial 128 .aqgai,n

wWith the F‘?JB@F%WH Pt b Hiteds 4hd pagansiipr @W@%W&W@mgrﬁu? oy wat ch
120 is arranged so.as.to permt a user to determne the direction of
Mecca frorfls fg@fi Withirp§aid @geuswééwe@wl eerthdindicatinggnesng comprisingvhbipblanr e
respectively associated angul ar reference markers 130 defining an angul ar
posi ti on ipermanenighagret mpunteden aishaft defrding erdationexispandhaddirectiat indinataxi s 132 of
t he

rigidly fixed to said permanent magnet and made of a non-magnetic material; said
direction indicator having a longitudinal dimension which is perpendicular to said
rotation axis and which defines the direction indicated by said direction indicator; said
permanent magnet exhibiting a radial magnetization defining a magnetic axis which is
substantially perpendicular to said rotation axis and which is located within a peripheral
region of said case, said longitudinal dimension of said direction indicator being
eccentric relative to said rotation axis, said direction indicator having a rotational
movement which is limited so that a larger longitudinal part of said direction indicator
measured from said rotation axis and partially defining said longitudinal dimension, is
located in a circular sector oriented substantially in a direction of the center of said
watch relative to said rotation axis.

2. A watch as set forth in claim 1, wherein said direction indicator is located
between a dial and a crystal of said watch, and said permanent magnet is located

between said dial and a back cover of the watch.



turni ng bezel 124. The angle formed in the plane of dial 128 by a given

i ndex 130, the rotation axis 132 of the rotating bezel and the rotation
axis 20 of the direction indicator 24 corresponds to the nagnetic azimuth
between the direction of Mecca and the direction of the magnetic north at
the place defined by the city corresponding to the given &hguhyrl98f er ence
mar ker 130. In order to determne correctly the direction of Mecca froma
city inscribed on dial 128, it is foreseen to nove bezel 124 in rotation
until the marker 134 and the angular reference marker 130 of the city in
which the user is located are aligned with the projection on dial 128 of
the rotation axis 132. Next, watch 120 is rotated by the wuser until the
direction indicator 24 is aligned on 1g,eference marker 125 as has al ready
been described previously. Once the direction indicator 24 is aligned on
reference marker 125, the direction of Mecca corresponds to the direction

defined b f : ' . ing. | 124 and th
atation axi s 132 of VeheRrara THEMIEE R Ok P i et T 1

det erm nat | f .CQr irection of Mecca for the user, there has
been provi lgg%l eégrl%#ager%éﬁgé&%%frlﬁeglp Bﬁf@% e fonsafcﬁéor%loglﬁﬂd’é?‘ﬁ?mfg@8 17
direction of Megca the rot.ating bezel 124 opposite.the, reference marker
134 rel ative to‘Et heqpﬁtfgflfcé’ﬁélg%f%gi’@?i or #h faﬂfqglge(im@e& jaghpaweRinti ned by
ref erence narker§ 134 . and 1?6 eﬁfily enapl es a_user to determne the

di recti on Mm@gnefisdecated jn adateral penipherd regigroimterior of said horglogicahmowsment e
enbodinment it is provided that case 122 conprising dial 128, the

terrestri adihdghdepangsid permanens anagne havingtyemivets respec(ipaly mamhted ishown) and

t he horol ogi cal nmovenent (not shown) provided within case 122 are adapted
t 0 under gotwa bearings fitted into said horological movement.

5. Watch according to claim 1or2, comprising apower cell,
characterized in that said permanent magnet is located in a region of said case opposite
the region in which said power cell is localized relative to a central axis of said

horological movement.



rotation relative to the bracelet (not shown) of watch 120. 8 January 1998
18 CLAIMS 1. A watch conprising an horol ogi cal novenent, a case within

whi ch said horological novenent is fitted, and neans for indicating the
terrestrial magnetic north also fitted wwthin said case; said terrestrial
north indicating means conprising a bipolar permnent naghknugyd?P8d on a
shaft defining a rotation axis, and a direction indicator rigidly fixed to
sai d permanent magnet and made of a non-magnetic material; said direction
i ndi cator having a | ongitudinal dinmension which is perpendicular to said
rotation axis and which defines the direction indicated by said direction

i ndi cator; said permanent magnet exhi®iting a radial magnetization
defining a magnetic axis which is substantially perpendicular to said
rotation axis and which is located within a peripheral region of said

case, said | ong.t udiangatclltompssintarhorsiapidalthsRatehPith Rttgh@iOhal& B9

eccentric relative to said rotation axis, said direction indicator having a

rotat! onal casd RAiHRIhicH SdchdrSlobidl Rl fTited Zard3h Gk fJ)Piﬂsic&‘cr}Pgiptﬂg' _part of
said direction indicator neasure romsaid rotation axis an artially
defini S . . . . e od i . I '

or i ent od SuReptARehHE Rt S RIS Rihinshic oB Bt SarE mEBR " ol ot ve

to said raotation axi.s. Z%viatch as set forth |n Cl%i@g] . Wherein said

di recti on THEF CSPEFPE 2 BRAUM BT MRS ngt Peuted, Ay ays IBingf fisshi d wat ch,
and sai d permanent nggn%t i.,s lLocated, between sajid dial and a back cover of
t he wat ch.fo®8U9M A¥is Apd fodrectian, ingicalor; rigidly faesd dp 1$gidi Rermpnentmegagt; said
characterized in that said permanent nmagnet is located in a |ateral

per i pher alPerp@Enb Anagrete exlbiting 3 iadiah gnagneligation definingeat magnetivaexih
according to claim1 or 2, characterized in that said permanent magnet is
| ocat ed i rsubstandinly erpordicyletoasaid gt gotationt exis,omid persmnent magnkobeingl
novenent said shaft bearing said pernmanent nagnet having two pivots
respect i vdboatedowititied literal tegioniperiphens) So biildl hedldgitabmdaéme o] @eichah

nmovenent. 5. Watch according to claim1 or 2, conprising a power cell

char act er iigdichtortefifing adongiupRalBNeRt bERGRASociated vagAL RiditloRind reREhen of said

case opposite the region in which said power cell is localized relative to
a central nakér MngS@hidh said longitudinal axis is adapted to align itself, said permanent

magnet magnetic axis and said direction indicator longitudinal axis exhibiting an

angular separation having a value which is a function of said magnetic masses and of

the position of said positioning reference marker relative to said first rotation axis, said

value being determined in a manner such that said direction indicator indicates

precisely the direction of the terrestrial magnetic north when its longitudinal axis is

aligned on said positioning reference marker.



hor ol ogi cal novenent. 8 January 1998 19 6. A watch conprising an

hor ol ogi cal novenent with magneti c masses, a case within which such

hor ol ogi cal novenent is fitted, and nmeans for indicating the terrestrial
magnetic north also fitted within said case; said terrestrial north

indi cating neans conprising a bipolar permanent nagnet nofanearyd998 shaft
defining a first rotation axis and a direction indicator rigidly fixed to
sai d permanent magnet; said pernmanent magnet exhibiting a radial

magneti zati on defining a magnetic axis substantially perpendicular to said
first rotation axis, said permanent magnet being l|ocated within a |ateral
regi on peripheral to said horological jgovenent, said direction indicator
defining a longitudinal axis and being associated with a positioning
reference marker along which said longitudinal axis is adapted to align

itself, said peymangpt . nmagnet magnhetic axi s and said direction indicator

| ongi t udi nal ai’lr-s eWF‘B?PF‘rQ?&%aWO gﬁtj&lﬁaﬁhf’é@%%nza@il@#l%%%@%%@%é which is
a function of said magnetic nmasses and of the position of said positioning
ref er ence SFaduelen agjosiatedewith sgid direqtiont indigatar,i seh agtadatismiedablingl the bei ng
determ ned in a manner such that said direction indicator indicates

preci sel y idemtifigptiancafiapleagfthe four ¢casdindgobital magnetic north when its

| ongi tudinal axis is aligned on said positioning reference marker. 8

January 1998 2@.7. Witchaaontmgliondaimo7, chaactefzeddh diad eHealiledsh ddfinkipat it
conprises a first graduation associated with said direction indicator,

such graduatthegeenabplamgof e walBHy §4i€ Frétodtafbn akis RRBEaid HBsilighg car di nal
points. 8. Watch according to claim7, characterized in that the %i rection

defined irdfetdiCe Geref @leBbHas e hbith-BSUR BirbbtioR BF thid if® bralifRhl 0N axi s and

said positioning reference marker corresponds to t south direction

of said first g@radugyy : ohdi t ny. of clains 6 o 8,
serving to indig&:at ewgﬁg{}a%ci%rr'cg?}tgﬁng% (fl\%glgg% c%arg’a%:/%“élrn gztgcfnfhﬁatf H’het such

wat ch conpg f i.ndj hng the i rection of cca capabl e of
under goi g?ﬂgar?ozltoa |o§a’§$%ﬁér¥ zﬁﬁge{é%%’ ch ?{f“ﬁgf%[ﬂp%?ﬁ glea‘fféjis%@%?t&flﬂ § to the
general plane. of wat ¢ such.second rotation axis defining a, point
represent a F‘\:e/tle(mo?ttIplﬁ“écagcé%ghlﬁﬁﬁiuﬂg‘frg?}a% i% ﬁomoﬂfarwgcaaseﬁf”éﬂ RN Bt 0 sai d
general pl ane,.of the watc fai d_watch having at |east one angul ar

h,
r ef er ence PR&FRdiular tg the gencral plang of theawafrh, suchypecand easation asfs definitig on whi ch a

direction reference narker . .
point representative of the geographical position of Mecca projected onto said general

plane of the watch, said watch having at least one angular reference marker
representative of a place or a region of Earth on which a direction reference marker
belonging to said means for indicating the direction of Mecca is capable of aligning
itself, the direction of Mecca being provided by such direction reference marker
whenever the latter is aligned on said angular reference marker corresponding to the
place where the user of said watch is located and that said longitudinal axis of said
direction indicator is aligned on said positioning reference marker.

10.  Watch according to claim 9, characterized in that a set of angular
reference markers is provided corresponding to a set of cities and on each of which said
direction reference marker is adapted to be aligned, such angular reference markers

being laid out around said second rotation axis.



bel onging to said neans for indicating the direction of Mecca is capable of
aligning itself, the direction of Mecca being provided by such direction
ref erence marker whenever the latter is aligned on said angul ar reference
mar ker corresponding to the place where the user of said watch is | ocated
and that said longitudinal axis of said direction indi cat®Fanuarydl9P§ned on
said positioning reference marker. 10. Watch according to claim9,
characterized in that a set of angular reference markers is provided
corresponding to a set of cities and on each of which said direction
reference marker is adapted to be aligned, such angul ar reference markers
being laid out around said second rot@ation axis. 8 January 1998 21 11.
Watch according to claim7 or 8, characterized in that said first
graduation is laid out on an el enent of said case, such case being

rotatably mount pd orWaghsaReidg td ¥R Y7 Q)?uso,'&ﬁrafc&ri%TcPriﬁ‘%ﬁAt%ioOfﬁr%UCh
wat ch, said case being apt to undergo a rotation relative to said support

15 & TEChab S igdhy 8o 030G SR Bl RS9 1

12 o' clock™position of said watc accor

7, 8 d1 i in.th i i cond ti

Gefining ot UEPRTRENELOATEN 1 Ariiler oF such SVHRGH, FEE et REPE GPLifl Rieron e bei ng
assopiated @ﬁih_éﬁidtdin ctiog.indicator i n,a manner such that said

| ongi t udi nal” SR SbF LA SHPPE M F BAMIHRE Rosition any diyjyion whatsoeyss of said| f on any

di vi si on what soeve ch second. graduati on.
gragua%lon \141 e ?5 o%ﬂ)cp pos?t?on of sgid watch.

12, Watch according to any of claims 6, 7, 8 and 11, characterized in that it
comprises a second graduation defining a scale of magnetic declination, such second
graduation being associated with said direction indicator in a manner such that said

longitudinal axis of such direction indicator is apt to align itself on any division

whatsoever of such second graduation.



