1. =& L - WATCH I-NCLUDI NG AN ARRANGEMENT S /Q/meA NG (THE -
MAGNETI C NORTH ~- - The .present invention concerns a watch_ inc¢ludingfan

ar rrangenent indicating the Lerrestriarfﬁagnetfc north. Specifically, the

i nvention concerns such a terrestrial magnetic north indicating
arrangenent, the active elenent of which is forned by a bipolar pernmanent
‘magnet . There is known fromthe German patent docunent G 8306716.7 a
wat ch including a terrestrial magnetic north indicating arrangenent
(hereafter magnetic north). VRARDH IBINGIAN CARKISCEMEME ch conprising a
case in which is fitted an h Lcal Aasseaiat.ed with coaxia

anal og tine indicators._TherS{\11 28% J¥?&§£ ' blcuggJH nt a magnetic north
i ndi cating arrangenent forned by an annul ar bi pol ar permanent. magnet

arranged between t 0 | gg¥ nt _and a dial h h.. .such
annul ar per manent gﬁﬁgeégégg%ga%?ra ggﬁniﬁoﬁcﬁﬁﬂ%eg g%%ﬁhtggpgpgéngéﬁﬁﬁal
axis i s coaxi ahrrengemeatesinigiamatigg heheberrestitiadnetagnetic ndiorshor s. :
The magneti ¢ “g{;&{!ﬂﬂ?&ﬁ%t “Qg@r GARANTRYL Algifd A UQ&éhaad't'é%%re'ngEial :
indicator fixed at a first end to the annular pernmanent nagnet and arranged
so that its seneguebhd BPPERrindirating anrangananty fiaiastiye idegeat of

the watch in oggeghih sNAERMRAUBH! a ObiSoTdr Weedrdetit! @Rghert he direction
of the magnetic. axis of the apnul ar permanent  magnet which is agg osed to

align itself with tFaeBer &t i SAOWR t hEORe bRt GemamgRateRY | entrhe
\évatch_ ibngl ﬁdi ng s@gevmrﬁh@wahb_ fiacluadhgak agrieftfrmk ahddnetid |i!1_or|th |
escri bed herejnhefore_exhibits certain major, drawbacks. itially,
the placing of *PRECREIRENEAEAREGRED béﬁﬁﬁé?éﬁﬁffﬁWQF?Eﬁ%aPoﬁﬁngEﬁPchnd
t he dial of th@owahehti desenibestaecwabchkoemprbsingch wasehinwwhdkhgadss
agai nst the co n n h o] Vs t ' a
9 §§E£8§1 S o Rogd t r#og&b%%%ﬁ‘:t hagsrs%él%ecé’@ whes Baukid:

| esser thickne réasons ot~ ¢
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.

Initially, 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



2. watch is worn on the wist, and for aest hetlc de5|gn reasons. = . The

pl aci hg of the annul ar’ permanent magnet coaxial to a central axi s of the .
wat ch novenent, that is to say, coaxial to the axis of the hands of such
wat ch, is di sadvant ageous for the operation of -the arrangenment for

i ndi cating the magnetic north when the 2i nmekeepi ng novenent conprises
magnetic nasses, that is to say, nmsses exhibiting a | ow nagnetic

rel uctance. SuWBteRgrict i vorasoss thet wrhsthe andr ggrrlﬁsth@)hé@l designd and
orient the perpaggshsmagnet independently of such terrestrial magnetic
field if such pernmanent I s not separated sufficiently from such
magnetic masses, |nTB%r?fag+%g ?f oRhenanpBdar Permapenk,magRet Gaaxial

nﬁvem%nt. _ Ebeaebé?trﬁlt hmslebﬁaaalat wﬁ%@hehov&mﬁh&(}edhal& ﬁ.rs()>ﬁdﬂh§a);§(t0
t he magneti c masse t he rol ogi ca enment, .t he nefic north |,

i ndi cating arr SR8 %e§ ot 2% ﬁraﬁfengﬁﬁrgﬁr@s Pffm%?i %’hé"’%’f‘?‘}ér Hé&hd,
t he per manent dmgadtrantageoesl fiomytheoopekationeofnthen arrdmgementi fioxi sh
the attraction NE4LIeC p g

thi cknese of t RBCHSEIAEE. ehiss; HEPER Y APERRCCvHRA" kT o Phekedhing,
wat ch of any coawement|conpuises magnagidct meseesy, thae ¥ aed repwl masmses
per manent mgngdxti‘ﬁ?t‘ffn G AOMAMHAlgne®R' kéi??télﬁ&é‘etéﬁcﬂ%%&fee%i@nt ses

consequence t hat e terrestrial "magnetic ux 1I's_concentrat e

regi on defi neddbptygbh %n’é??%eﬁ‘fﬁ%é% mpgnedie fheldepnssterienfadghetic

flux density tfpé‘fﬁ{aiﬂéiﬁ:thﬁgﬁﬁrm&%@e oy toe r@aﬂ@l@“@eﬂ?éb'&rlal
arrangenent is | essened, Eas the effectiveness of such arrangenent
\?%P@& e*éiuch

di mi ni shed.  MagRELIG FL€LAoLEt AUCR, BEERANPRL HRAFBRE| 1S poty

dr awbacks as rreaffﬂaja&nhhr efruneistich mAgheeYt tnagsas el hpaetiaulkm Erom
ar r angenent %ﬁl ndi ¢ tlegg_t aﬁaggetlc nor t h thetpl aci ng of which does

not affect the i REH RbToRkS é'}ﬁvfnﬁn only to a | esser degree
and, conjointly, thehemgh¥ti cif urkhie opiempaadenthi ddagnet 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 oxrder
to diminish the attraction of the magnet:.c masses on such
permanent magnet, the th:.ckness 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 f£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



3 enables obtaining a correct indication of the terrestrial nagnetic .
north¥ - In order to acconplish this, the invention concerns initially a
watch conprising an horol ogi cal novenent, a case within which is fitted
such horol ogi cal novenent and neans for indicating the magnetic north al so
fitted within said case, such magnetic nodth indicating nmeans conprising a
bi pol ar permanent nagnet capable of turning around a first rotation axis
and a directioreriabliesatobtainjingl » toxreecto indidapéomanénthengerresthial

per manent rragn(é% R [3,.8nr adi al magnetization defining a magnetic axis
substantial ly rgg{eén i'cular fo said first rotation axis. Such watch is
characterized in thdn torderertmmgaonmlgiah this octhedinyention FaREpEns

peripheral regiqQn ofa1ie HopQLeR EahpPRXERE an hor oY iR dIeSHbFEméhiem guch
characteristic Jiqﬁa#f{at lreyeiper manent, map%gt ggrrri n otrt?erb;g;ltive el enent of _the

magneti ¢ north 9aRe ¢EiGhHG MAEHydFefatesss sieh Rerededirp) PAYFESEE fRE

thickness of thg WA EHor AndeBatiay €HE maghaBNeHor@RAlo Fidtedngedhin
| aterally to the horol ogical , movenen According tg.a

t of the wajch. .
speci fi ¢ char act@hd ﬁaﬁS@'oﬁuFHemF%%H?o%?r{‘%el\%m MREORe £M Y A5 dRT ed
on a shaft to vhikipblati petmandnteatdgtet ncapaibbe , of hiturindmicerabeumd a

I t ed bet i he di d the . tal of ;th h,. ' t
manet i | ocatttFEbt FREACERE BREE LOVar mrintnet oo inticatds cregiaTber

According to a fixed toensmiid npermamerdntmagnehe ErerapnenmameRtetmagnet

I ted i | ' | | : h ' t
et PR ukiohy e Erleleradtuilh W ahggeit ERvaren

contained in th . ) variant, the perpanent  nmagnet
is located in sykstaHerally @pmmendieriar & sadnEiEPbgretRrt#8ReAEAB; t he

shaft bearing. tdie-n ReAPERENS ARAPEScdAVEEd {NOLRAY OtBe peEMaRbhYChyghBENt €d
' tvo bearings, Tt oS ced Swithin' A Rters] Dezlohera % &giol c¥ " 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 wvariant, . 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



In order to assure a correct |nd|cat|on of the terrestrial magnetic north
di rect f on by the magnetic north - _ 4

i ndj cati ng arrangement accordrng to the invention, the invention concerns
secondly a watch the horol ogi cal novenent of whi ch conpri ses magnetic
masses, in particular an el ectronic horol 4gi cal novenent, the pernmanent
magnet of the magnetic north indicating arrangenent being placed in the
wat ch case as disdichtingeeginangement cavkcetdingli sbathe sifvérntimt, f then
sai d nagnetic t m ergy ti I |

determ ned by the %%F%égt rrga cﬁggﬁet% g}t r"%v‘é’rag'r%n&1 ?ﬁe %ﬁi‘g&uxz{'
According to speevementef ahiah somprisest megnerf«mtmaﬂsea.henp@mwnﬂar

magnet is for”Ean¥lécH':8ﬂ1€DH8i'6ﬂo ié&fth&w&ﬁéﬁta eﬁéfge%aﬁshat rnash&t
smal | dianeter in manner suc a I he pernanent nagae I's I.ncluded i.n a

e
restrained vol ufE EPetWQHQ%.%% indl R ting BFFangereatoPehagi Raged

I ongi tudi nal di ggnghen v&’tﬁﬂﬂ&aﬁépe@ Qieé&iﬁairndrainseﬂaﬁérorand dbea .
annul ar pernan erng forned f,roma non- netrc n&éﬁrla

et
Thereby, the ac +§Em%$%ﬁ% el In&aid ﬂ%???F*?r SSng S
formed by the pninﬁmemtemammﬂ pnxlﬂxbnmmsdbauﬁyaﬂbymddmenmmpaﬂ|bynhhees

of the horol ogi sg pl aced at the
edge of the caség%¥ %F@ﬁgeakh spo |ng ooégrea Tng of the
magnetic north mr%uﬁ¢©mrdhngbat@d QPQQE£IMrechaUQCtmmuﬁnxns SEh the :
direction I ndi CohPEnPELRY Ns PRYGRNdNL | hagRBr 44 NEUEnER Gpy ABPTPERH the

magneti c nmasses t he horol ogi cal novenent his spoil1ng t
preci si on and tm@u%%?%|44Kﬁqq}¥bpmﬁﬁeaﬂﬁ§ﬁéﬁr@fn%$¥¢F4Wﬁiy'&WP%& dirmaserent

according to theni AVRMAER. such t’ﬂ'ﬁ@ tHe Wdrm&RntOhRgneti Y8NihBaLakACin
active elenment of the terre trrg tic north |nd|cat|ngﬁgningenent and
the direction iAdFESER P?ﬁlﬁg?sﬁBﬁrgﬁéﬁqr?ﬁﬁ%he

foreseen, accor indicatod r‘:fav:mgerat longitaddnat ru:.rhémsrbrr exicanly sdpezior

rel ative to the, sagngt igad%hs el RPN JRALLr ' fofndBUNE nalSl:t N2t

such
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



direction indicator is oriented precisely in the direction of terrestrial
magnetic north-when it is aligned on a positioning reference marker. The
angul ar separation between the |ongitudinal axis of the direction indicator
5 and the magnetic axis of the per mane?t magnet depends fromthe

di sturbance of the terrestrial magnetic-field brought about by the magnet i ¢
masses present in the horol ogi cal novenent and fromthe position of the
posi ti oni ng r e?Rf cHRe MRt iGranisondd ther permanent magnemrdepmdsgufmme of

the invention the aﬂs@ﬁﬁbaﬂéeaoi\’aﬂ?@ taslauhi g 2 d Br éu&%t
a

I ndi cation of ta net&hc north such as descri bed "her el nbe ore en ng a
user having su@f° & MRdRStC MRIIRT RFSEREJILIRG thgslorokagicak t o

say t? foll O\t/v mﬁéméﬁ?randedfdbmecthén pekativa Eeft hehéterﬁssﬂi:hg:hmg Cch
magneti c nor nQ se of the jnyention is to provide a Wwatc
conprising a nﬁ‘a%%’f?‘%c%é?ﬁﬁi‘ﬁlpmeggﬁ’ﬂ ?H@X?QYF such as descri bed :
her ei nbef ore servi fipetthéndpuapesehe £li l:het lmaftzaargl ¥en 4y aseotrigr &

| east one oth c tLeu d|re Llon of

given is I\/lecCS‘I"—ME)J:I"il %%ﬁ?yﬂﬁaégc%g%laég%ghg ﬁt é& SFlPﬂeVC% é'g’éwt

i nventi on wi | Imagnefeserperghhsuchnast deswu.hedhheheb.pbeforlae ehalbllo.\mgn@. _
descri ption prﬁ)@feﬂawﬁgngueef %%E‘ﬁeotno éﬂée m@é%dféﬁeﬁs \égln?/ way

of non-limting exanpl es. gure Cross-section of a
enbodi ment of €L &hAGES to Say tpj églbovz aQQe@&mﬂm idiresftionf i r st

variant of therdidtsitves O #heERbrobstPlal WRR figure 3 is a view
from bel ow of a se&gm}‘varlant equi va ent tQ the PII’S'[ variant of the first

enbodi ment of figu eI PUrpogeyffe Bhesigveatdion 5049 REevideor a
second enbodi nettclofcotprisimgt aomagnetic-nottHULAdSchEiAgS aReERblemetite W

fromabove of 4 n§, PLECIfI%criYed NeatslSStoLd! OB 9%5'%&“?& 1catec% A
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 present
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
equlvalent 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;



arrangement according to the i nventi on; .- figure 6is a schematic
vi ew from above.of 'a variant enbodiment of a dial of a watch according to
the imvention; . - : 6 .- figures 7 to 9
describe a third enbodi rent of a watch according to the invention serving
to follow a predeternined direction and itsémethod of operation; =~ -
figure 10 is a schematic view from_above of a fourth enbodi nent of a watch

according to the inventtonfagiFesy 7t &9 fiideaaridee aithiad ankgdinert o6 a
user. Wth thaslletR @lcddr@ity leot itied IMvénbronleseikAad hes eifraflikFi a
first enmbodi ment of a,watch _accaqrding.to the .inventjon. On such figure
1, watch 1 conpri ¥ me@g%éﬁﬁc %r%"fﬁ ’fsag‘?ﬁt?‘gt%% WAREAAP ‘hands 4
and ? Fegving asdanalogbdi§ﬂbm¢aﬁlahfsthﬁgchﬁﬂfghﬁlﬁﬂiwfmiohn?ﬁwﬁ?s6E a
crysta secured in ez nd a.caseban al.sq_f orm e_back.

cover of the Watch’lf%"égifel'.1 eﬁi’oé\g‘?gﬁglogl ?owgg‘ﬁg‘r PEESTIRTSr (& ng‘%ﬁn’fmﬁan?n
i ndicating the di restving do tindireteethe idiretirjoet of Mectd. Lo user. .
arrangenment 14 conprlsqﬁiﬁlq?%glﬁ%%83§gg?g§hﬁgagne%hégenQHﬂﬁp?%Qg%é?épfﬂéd

18 defining a rotation axis I I per manent nmagne C nes a
magnetic axi s (notherrimafyan geddirstl spbodimert rafi & Weschxpscogdingshaf thes
provided with the jol is housed in the interior of a cage 22. Such

cage 22 is fitted Tnto the caseband 12 _in the | ateral peri pheral region
exterior of the horol offftafushyvErgRTe 21, watghgil; SOMPSH S@Fdiahtkprokogical

rigidly coupled tans¥ehénd 82 &5sBciatedt wbhi BIbCRRARS24 SRS drviNgcase
what ol lows, © 9Habpq) GHEBAEVeah IR peATRmcIR CHihg o UTBRRY PRMes o
the lateral periphetpstal egi secakretihdnhar Gegilal0 navénancazdebanhd s12 oadsed
betveen dial 26 of cyaleh 1andabiecBagk SP'8le QhesHCLayg ch. Specifically,

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. L .

It will be noted that permanent magnet 16 is placed
in the lateral 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,
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noted that the layout. of the arrangement 14 inthe present enbodinent
bri-ngs *about absol utely. no-increase in the thickness of watch 1. The .
direction indicator 24 is fitted betvveen_ dial 26 and crystal 8 of. watch'1
at the sane level as the hours hand 6, the minutes hand 4 being placed in a
manner to pass above the direction indicatdr 24. Ther eby,

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

t hi ckness of wat@dte 1directdery i hdicator Jbwdogsy e anburing hebpiurtstany

enbodi nent of fijgii@ake VE! ERiSHNESHRIE SR §aseband 32 on which is
secured a crystal 8 and %F_se par abl e, back cover 34. The hor ol og| cal e’g})verrent

2 is nounted in a caSgiiONFS620ntEheSRAVRAcR JfaNhRRR i QL pridetushl
26 of watch 31. Maﬂﬁﬁﬂﬂoﬁﬁlmecqnpmmmaﬁmwtaléaéeband 32

i ndi cation of the neti,c north dentlc ]teo tar% describ g g {cgure 1,
but arranged wi t9% ¥ &ésﬁﬁﬁu?:? g i sr??aﬁ' § tasc FREST
magnetic axis 3&401 'mxer mmbgmaghemoxie&néms D e mchumpedoins ac kabiggr eiflg

The other refer oLl &ogY- PESS" bR Ofindn! 19U okl ﬁ%t%hc?f watc

descri bed again-in ?fé ag a| note er manen
magnet 16 is | oGdt.edSuchawptehpBdr al%mmmﬁdent hénmg@ln@gmal‘l for

movement 2. In tm YaEtLiaht ed;é el eﬁna B nbk}%hhombﬁaae@l MRYEnERA 2

is located in an -center manner at1ve to caseban . The pl a¢i ng

of the ar rangermﬂﬂsqm-b%i fomi Edgung tlhe bt ca¥rangsd WH*&&%& itheorefilBgai n

does not bring sbQiy FY eSSt WAL I K&K Nestedf ti@t Ckhd Inagnet ibecakdge3 82
fitted into the casmg ri ‘8‘636 i nclu gs%two beari pgs 40 and 42 %n which are

respectively guitfe PERAMROIBagRCY N0 18251 berRr ShP¥D AR FHTRTHIVEE 46,
forming a first @l efhéherebeiéndds abpeadgndesceibiedonm MMidurd el wild
40 andis ext endiRtF () B eoHERCEURT APas 95 988b her ni ¢ ¢ he pipe of hand
24, formng the diredt ovililnde &gain meted rthatll the cpermanent magnet 16
is located in a peripheral region outside the horological
movement 2. In this wvariant 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 c¢age 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
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“pivot 44, On figure 3 i's shown a second variant of the first
enbodi*nent equi valent to the first .variant. described with the hel p of
figure 2. On this figure 3 is shown a watch 51 seen from bel ow and wi t hout
its back cover. Such watch 51 conprises an horol ogi cal novenent 52 nounted
in a casing ring 54. An arrangenment 14 foB indicating the direction of .
magnetic north simlar to those described with the hel p of )

8 figures 1 afillgeres flitamsd 3 niw fhetedsingor thg Sasing ranmeP4eddi Ral ent

to that of figHLEndr equivHlentOk8! PRALALE b 52 is an electronic
novenent conprising in particular a notor 56 and a paower cel] conpartnent

58. The stator 60 OFBARGFOLRTLGH FRYPSHErS2ectf FhALILHFRALT RGP o

t he c;)_rrpart {Tenf:oﬁﬁrfi‘é’iwd_ | e’phetﬂta_ﬁiai, d hadbtos Gﬁ s&yd lwsls@@_rh epf <:|e(2|.\é!l2 f
magneti c rel uctance rea conducting a netic ux C 0
ar r angenent I4CPBPairﬁHF’Eiit \Plﬁg &??& Eitlag&ri ﬁg(ﬁeft PRRR% i 26 n3PEh © cl%%glleﬁg t he
per manent magnegllnotnot sshbendn fithed Bntof thehcampargmemtt 38 iform

| ocalized in a_region 62 relatiyel nfj ne r | ake g‘nQa haral
regi on 64 of tﬂ@gﬁﬁq‘&f:o |§%thnégﬁént%%5£° ssgae\;c'i %ralc“'té%] 8 18w 2&8 &

S
ITy, Cage 221
separ at ed fronrehechageetieadidys eondcting romagrgitdsl fAu¥enent 52 and is

|ocated, relative tabngagNtynl o2 Xig abddifedior ph 0¢ot i@YERIAGS 2he

opposite the power cell conpartnent .to receive the é)ower cel |
necessary for ghvechieni ohtNagnaliic ROTEr SNEEPELRT PRR ReFMapsnt ma s,

the permanent npaghetypiible ¥ appaeat 334 o1 siled | adranbeaeny 1leis
direction of magnetic north is separated fromthe,energizi ng, pewer | | of
the moverment 520caddRefovidt ReFPIBOPnPDnESLRELEELEY icr?g’lféﬁ*eq?mgﬁgf“i cc?%e
el ements di st unpicegalhpekréphesali sbgiiegneli off ke horodosiicg natatensht
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arrangenent l4mbseest ef nehachiorolmgiealofmdvament 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 enefgiz ing 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 magnéetic masses of the
horological movement 52 is sufficient so that the minimum
energy position of - the permanent -magnet -is basic_:all'y
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



hor ol ogi cal movenent 52 i's sufficient so that the mninum energy positio
of the permanent magnet -is basically determned by the terrestrial -
magnetic flux traversing watch 51. Ef fectively, in the case in which
t he permanent nmagnet of arrangenent 14 would be |ocated in proximty to the
magneti ¢ masses of the horol ogi cal nmoveneft 52, such magnetic masses and,

in particular, their _ configuration, then determ nes the orientation of the
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i ndicating the magnetic north 14 is fitted 1nto"the horological novenent
72. The r fF HBFITINGs Cher BAHRHES ROPEY YHHEIqWu thereblyo bEingingnot
agai n be here glesgf ikednctedsbadt .the thidkakissl8fokatéle S1Jangenent 14 on

ui ch 1 mount ed pepichl 9Bt el oy Lk (DS oeh LhfalsBuspeofd 2N
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direction of dirdi@stifftie the smagnetikambrh 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 th.e 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



formng. the direction indicator of the arrangement 14 is rigidly secured to
"pivot 44. ‘Shaft 18 .and magnet 16 are.thus entirely conprised within
the thickness of the horol ogi cal ‘novenent 72. Hand 24 is again arranged
above dial 26. When t he horol ogi cal novenment conprises magnetic nmasses,
the flow direction of the terrestrial magn®ic flux in a region

nei ghbouring the magnetic masses is nodified by the presence of such

magnet i c massesthendeRkaiieg IBositiendiot trhieapesmanente magnett aod of such
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present invent iﬂ%&itaﬁﬁoggﬁye- menti oned probl ens. On figure S is
shown, seen from-above, the bi 1t_)lol ar permanent magnet 16 and its magnetic

axis 38, the shaft Witgh MAchhrdBneef 1figuresintdamd. fhe Bhevet (whll
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24 of the arrangement for indicating the terrestrial
magnetic. 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
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 0. 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



~reference marker 84 fornmed by an arrow 85. 'So as to guarantee a _
correé¢t and precise i ndi cation of the-direction of the terrestrial magnetic
nofth, the longitudinal axis 86 of the direction indicator 24 is angularly
"shifted by an angle [err] Such angle a is precisely deternmned in a Jmanner
such that the direction indicator 24 hae its |ongitudinal axis 86 aligned
on the north- south direction of the undisturbed terrestrial magnetic field
when such | ongidusdingalassemd1ss of5 the gdidecniomr kedic8dorPR4ctaleaid ythe he
val ue of angl e Jcginlglnhs nali-aeed b Be G UbAkad ddiaalet kedblasedal
position angularly In thrs may t he rection in |cator 24 relative to
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Qearrow 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



aligned. Gven 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 geonetric figure other than
a point, it is provided that such geom&ric figure exhibits a general
direction intercepting the rotation axis 20. , Thanks to the |ayout of
the arrangenmenl414s 2ligReeatdththRe e Peisidciqrinsdf referereeemankar ndnet i c

north accordi ngr&fidd® i e wakcht A8coi&ing haadebravahtigpout by the
magneti c masses of the horol ogjcal _ppvengnt on_t he teréfs rial magpetic
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and the direction_ defined by the positioning reference marker 84-1s |arge.
In order to peP@sitioping r&ferspcenBreke® 8o 4is dara@i-cate the direction of

geographi cal north, 14 hekgefascdepari fViciRd @irééelos?igaaeadbronz$8to
defining a scale_of magnetic .decli.natigons. The declination at i ven pl ace
on the surfacelﬁﬁlFﬁEetEﬁ?e?ﬁﬁ%&Flﬁpo (ﬂﬁqﬁﬁﬁéhﬁﬁﬁ%(F??ébgegg?gﬁh ot
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the user of ththeasukrfekeweforthe fienrestnidboglaekl ¢oryespends bte tbealign
the longitudingbog¥hsn8Ea®’ LBSmuth 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 rof 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 flux flowing in the region



direction indicator 24 on the division corresponding to such nagnetlc

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 nagnetic declinations west W while the

portion of graduation 88 located to the 13eft of such direction indicator 24

corresponds to poaltlve magnetic declinations, that is to say, to magnetic’
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hel p 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.
With 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



the direction indicator 24, while having the permanent magnet of the .
arrangenent 14 for ‘indicating the terrestrial .magnetic north |ocated at the
edge of the watch according to the invention, that . is to say, in the

| at eral peripheral region of ‘the horol q i cal novenment conprised in such

wat ch. The direction indicator 24 is formed froma non-magnetic material .
Thereby, the presence of such direction indicator .24 proxinate the
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precision and phe;sensdd iwidniCh Lhgeaggangenent for indicating the
magnetic north according to the invention, Wih the hel p of figures 7
to 9, there will beTRRSIFFIELMEeildaromprisgs i HFAHHRR REL AL Wk ch
accordi ng to tg8sbBYSPEHORIERT ¥ PEsiidRiAP FeforitirRE Kered 0B IReTined.
Wat ch 94 conprj ses an.arra?fgﬁge t_14 _for, tl{}\z%nd citlon of the terrestrial
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i ntended to begectors. On dial 96 is provided ddaduwetiomridheformisig ait a
user. Such watc¢h_c ri di al . | ocat gd. withi a . T
arrangenent 14-83Rpr %’éggél%régﬂ'%ﬁro?%di%&thgnrztgf%a%sh%c%‘g‘tr%% S ntafﬁ
positioning refsr epeeitioked 100 ftheredivwisiom coreespombinmedai the he
hel p of two ang OLG. ' 94 ;1 sovi d g ' 1 f 1. ng
at | east parti g#{iséat?%ﬁﬁd%gsg@&!ogt OQ(J)' Fﬁégéfrgﬁaeﬁgﬁgéifzgﬁg _%(;%sit?{é(;]ned
on the divisionotatiespanésngltentdial i Mliand ithe dnteryadodefiging tthen.
The proj ecti onn,gk; £ hén ikl atd Mirdnde mei kR 408! 228 e driitaie Hordafi ni ng

the positioning reference narker 100 are aljgned on the north- south

direction of tﬁ@ubﬂua@d’é??%‘r?nigf the gpadwa®ion) 408t he i nvention, case 98 in
which is fitted di ahcO6ranfigt heo hehel dgivarttisy eneake( B8 showmieh iaich
24 oy gt 90, TcLEhaAL N 6F Ul BIE e al B Soded el BV SG B8
nount ed on supwatthl9@ ayedindexgeplaedrétatien barmatdt ti@6cefRyrady sofis
exanple, the %aa,?gfggﬂé,ee@gbkﬂ,ggb,ggégiée ”l(PJ o@%fat%% 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



Telative to support 110 conprises a toothed wheel fixed to case 98 and at

-} east one angul ar positioning paw for such wheel fixed to support 110.
Any ot her arrangenent known to persons skilled in the art, in particul ar
arrangenents equivalent to the arrangenents used for matches conprising. a
rotating bezel, can be used in the fittin out of watch 94. It will be
not ed t hat graduation 102 conprises at |é st four divisions. corresponding
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112 of graduat| 1 e u c
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24 is aligned ophéhesResiwirni 88fetel & eP6€atREKCLEIORImdOUE. Jrt®il the
predetern1ned direction
irection -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.
Wwith 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



whi ch the user has-: chosen to f ol-l ow. corresponds to the di rection. gi ven by
di vision 112 of graduat ion 102 relative to the center of- such circul ar
graduation which coincides wth the rotation axis 104 of case 98. This
direction then corresponds to the natural wal king direction of the user
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the user of waptécd4 is |ocated exhibits-a magnetlc declination and that a

graduation permtti t I 0 S|derat|on nmagpet i ¢, decl i nations
I's provided, the us %t&lﬂ igge %glo 1% & r\i)l'h ?ﬁdl%lgPS 130

al i gned on t hecdinprises af casehliR atheluding & rmﬂ;anabhg bezet]helha.gmﬂe c
declination of e r .Qf ocat

Wth the help O ‘%’gﬁ’g{‘ﬁ% %é] ﬂ&ie?%’fw gg gﬂs%irﬁ%g% % s%faﬁ%fc?g &E’e J'|mred
enbodi mrent of efwdarh Agaédndi Wgtch LRE covprises ant eﬂrer@@ge@an’cdlldatf@n he

direction of atFe indication of the dlrectlorﬂ-GofﬁrEQ‘éteEQEBQQ 1%.9?
relative to at |east, one other given place accaor di ng

such third echBgBRRLAL ROSHBr F§B§V§16&§etﬂ?22hpﬁél éeissgl&%tpﬁ%@sdeza o
124. The two hapdsthébddad 128 agahhe campiaksdadipoRlidy dfidd edfidfenie day.

Agai n, watch 120 conp. es_an .arran nt. 14_for .t.he i.ndj.ca f the
di rection of é eﬁ%saﬁﬁ%llaﬁﬁé gﬂ'gﬁ e (HrReshAeR é'ﬁ(fj:llFB'ttP §§ descri bed
previ ously, and t heIni &hel2&8xagple chown seas fipaxie | DO nvatedfter 20e imar ker

125 associ at ede gt Lo LBEsdl 4654 AN 8218Lr200 acrerhibd EREXRILE SIOW

on figure 10, s arra 0“as perm a use ermnethe
di recti on of MEcMetcamfzxometa ca‘etcmtﬁ sl tiess ridscr bpedi ah ﬂi.alaﬁ.éISV\namld

whi ch are resp f&ﬂh"% cﬁsé%' %? %g@%i& %%Slf;g?‘ﬁ%d”%'ﬁl 133 flefdring an

angul ar position In't ganeo ative fot erotatlon axi s
132 of the markers 13 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



turning bezel '124. The angle fornmed in the plane of dial 128 by a given
~index 130, the rotation axis 132 of the rotating bezel and the rotatiofi
axis 20 of the direction indicator 24 corresponds to the magnetic azi mith
between the direction of Mecca and the direction of the nmagnetic north at
the place defined by the city correspondizng to the given angul ar reference
mar ker 130. In order to determne correctly the direction of Mecca from
a city inscri bgthredtibmlofl Mecdd ors a}wwm ezelba2dl opPésiiter ahat i on
until the marker_.134 and_th l, ar erencge c' in
whi ch the userFeESFSREE B4 g%ragﬁﬁnggiﬁfﬁﬁethe g?%%g% g%#?éﬁl F }gé
the rotati on arhss 132heNdxu:gcmonhdez@mned émedreb@emmcmsmrhﬁrsl 1t3l4=e
direction indi &%38%%&?%1 g8 AShELENcE HBEKERIACOLAS BREodhieadly
been descrlbe pr evi ous ce the direction indicator is aligne
ref erence mar kef Mﬁgtai:he direction of Mecca corresponds to the direction
defined by ref erenq_sef@r ker W71 PhaVigede@n thid@ rohatl n@ai_ej_eaﬁ{; g ane the
0

rotation axis 132 such rotatln hezel | n order {ﬁ%fac itate

det er ni nat i on eRbe@imeRt &kt 1§ P Péﬁdoﬁhﬂ&xﬁﬁﬁﬁn cCOERF1SiRg, digds
been provi ded ﬁzSef@ﬁé”ﬁétﬂéﬁﬂﬁﬂallﬁﬁgﬁétm&Iﬁ@rthrhﬁdﬁtatlng arrangement

marker 134 1ol L1 JBAFGLANAY, GHEMIn St o Chs, HORRISR TR Rodepel” (63T
det er mi ned by gn&anpnpfovﬁdkérW1ﬁBﬂnamdséBBZEaaréyadaabeésta usdergo a
determne the difecti a. i i1 | ¥ hgk

vari ant of thergﬁﬁg ?ﬁerg&a%gﬁg &ﬁmﬁ%éﬁﬁ?ﬁg%lggsén%§2 céﬁg}ls?ng al 128,
the terrestrial2@mgnetic north indicating arrangenment 14 (partially shown)
and the horol ogical novenent (not shown) provided within case 122 are
adapted to undergo a rotation relative to the bracelet (not shown) of watch
120.



CLAI M5 1. Watch conpri siffFg=an hor ol ogi-eal—novenent 72)
.case (12 32, 34; 98) within wi EhiSiss fitt.eszsgqh|| horol om%’iﬂ,ﬂﬁ” w

_ means (14) for i ndi cating the flerresBePBACEDgnetift north als E?
said case, said terrestrial north Tndi conprising a bi ol ér *
per menent magnet (16) capable of turning around a first rotation axis (20)

and a direction__indicator (24) rigidly T g,q&nent magnet ,
such per maneng%ﬁet exhibiting a radia W@n%ﬁ%ggl.an ining a magnetic
axis (38) substantially per pendi cul ar tollsaid axis, said

wat ch bei ng charact rized in that, said pernane ma et (16) is located
within a lateral peti ¥ %IF R LH Y oh‘Pﬁ)‘P ?Féﬁ‘%%%t(.zf 52; ),

Wat ch accor di na)toaclomsm K 12Gha@2act®ay;i 28 Ivni.ttHiai v&ﬁidizpﬁnﬁmd Mggttet
16) i t ed haf t to whi.ch f d di t t
(24), such di PEERLSHIAE AITFET nBoroReeR LETbboroh ddlcasaros hd 5p)"
and a crystal te&):esftriaﬂ.dnmneltla:ndlmm Flsonhiidrtedagiidtithesaigd |aasd ed. .
ot aren el o Uita ek bschaat SUPEn Ol ddIL AL meane cm}(ﬁﬁg}ﬁgw& ding

toclaim1 or 2, characferize nent nmagne
| ocated in a bdpedar permprensl ma@&bn(bﬁt e¢amb1-© efi turniry caeund: a.

movement (2 $hkse rordbidtahiAcearsl a8 ehabBclol sharhaiact erized in

t hat said permanent na (16) ocate In a latera per| pheral region
interior of s¥igikd¥olT %dal t?r0§éﬁf9ntpe(ﬂ'5ne%tallﬂagﬂﬁh EYSP Remanetai d

per manent magp@ignedyi éﬂhﬂﬁtﬁlr!{ﬂté (Adaid®) ot ai%&p@@izaewnrma@fﬁdm@ taro
bearings (40, 42) fitted.i zg ial hor ol agi.cal nove (3 Vséé
according to 5‘1?9)1@‘: Phg substant Yo ReTPSRALFRIRRalos
hor ol ogi cal m&mntrc(&ajlmorraxises saddnedd tcrelsé Bag s:had'apmm :rragnet
(16) beingf| |nto 1 d cas a tance.fr I d. netic
masses suffici %lﬁt f o7t ?t eﬁﬁ%eﬁ@% tpoé?F? Locdted Ql%gn a
lateral peripheral region of said horological movement.
2. Watch according to claim 1, characterized in that
said permanent magnet (16) is mounted on a shaft (18) to

-which is fixed said direction indicator (24), such
direction indicator being located between a dial (26; 82;
128) and a crystal (8) of said watch and said permanent
magnet being located between said dial and the back cover
of the watch.

3. Watch according to claim 1 or 2, characterized in
that said permanent magnet (16) is located in a lateral
peripheral region exterior to said horological movement-
(2; 52). '

4. Watch according to claim 1 or 2, characterized in
that said permanent magnet (16) is ‘located in a lateral
peripheral region interior of said horological movement
(72), said shaft (18) bearing said permanent magnet having
two pivots (44, 46) respectively mounted in two bearings
(40, 42) fitted. into said horological. movement.

5. Watch according to any of the preceding claims,
characterized in that said horological movement (52)
‘comprises magnetic masses, said permanent magnet: (16)

- being fitted into said watch case at a distance from said -
magnetic masses sufficient for iESJEEEEEEE:?E?EELEf?iti°n-

Thxs Sheet Has Been R,

e



CEAINE : - 1 1111111
111 ~11111 111 111111 REPLAGE ENT”“ EETA(lwat ch conpri sing an horol ogi cal
novenent, a case withir|f wijg clh7 rol §gi cal moyvenent is fitted, and
means for indicating t nr“r"fn"c"r"r"i'h'r"' niti c nor tSulsdtitate éhééted1W1ZVI96

said case; said terrestrial north indic ng means conprising a bipolar
permanent magnet nounted on a shaft defining a rotation axis, and a
direction indicator rigidly fixed to said pernanent magnet and nade of a

non-nmagnetic material; said direction indicator ' mnﬂm
di mensi onCMAIME | S perpend| cular to said rotation ammuﬂll “IIH fines
the directrTon rndicated by said direction indicator; *safd '‘pefnafent nmagnet
exhibiting a radial nmagnetization defining a magnet ic axis which is

substantially perpendicular to said rotation axis and which is |ocated

wWthin a per| pheral re n of said case, said |longitudinal di rren5| on of
sai d directidaindiéh “%F%qm%mthqmlogmhmmmm Qs¢age rwithin |

said direction indicator having a rotational novenment which is I|n1ted SO
that a | ahguslogienl gravementis fitieds andymeansi for itidicating dite terrdstriak magnetia sworthchldor om
said rotation axis and partially defining said |ongitudinal dinmension, is
| ocat ed i fitted wiithin dait case;cshid temestral merth sndiciting nieahs Sorhpristnghh bipelat Sninent he
center of said watch relative to sald rotation axis. wat ch

as set f Oy _d_gnétl‘m@lhﬂedrb&a SHBR 'dRfifling A dttiohOeds, AAd 'arlﬂfgﬁﬁ&rpfndic%tdrqm

bet ween a and a crystal of sal d watcit, and sdard permanent
located bgj Wa&'bermanent magnet and made of a non-magnetic material; said direction indicator

having a lbngmmﬂ dimension which is perpendicular to said rotation axis and which

defines the direction indicated by said direction indicator; said permanent magnet exhibitiﬁg

Lradml magnetization defining a magnetic axis which is substaﬁtially 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 11m1ted so that a larger longitudinal

part of said direction indicator measured from said rotation axis and partially defining said

longitl__.tdinal 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 _in&icator 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.




sai.d dial and a back cover . .
20 3. Watch g ftf‘b 1 or 2, characterized in

that said permanent nagn at gd in a lateral - peripheral _
region exterior to said h H I Slibstifute/$hédt 218 prajiosy t o
claim1 or 2, characterized in “That—San jmenent magnet (16) 'S

| ocated in a lateral peripheral regi orzol nt erior of said horol ogical

novenent (72), said shaft (18) bearing sai d permanent magnet having

two pivots (44, 46) respectively nmounted in two bearl nﬁs m40 4@2@‘“”6(’ '

into said horol ogi cal novenent. - 5, Watch El‘m !Ll“ﬂ f the

preceding claims characterized in that said horol ogic
conpri ses nmagnetic masses, said permanent magnet (16) being fitted into
said watch case at a distance fromsaid nagnetic rmasses sufficient for
Its m ni mum ener gy position to be determ hed basi cal ly by the
terrestrial magneticjy iag 5 88f 1 ﬁlp -
characterized in that Sgl p%ér'scn%'nen magncgf g"'h 21 oa??ﬁ'%"rléedrf'ﬂ

of small radi aFiithetRIdPeERARERE RASTRAS - oﬁ-hvénsns)rﬂsocme@am watbah;esald
direction indi g¥=Gicheral P&EIER cgﬂsgl.g_ut.ed:d)fsg,_@ogo-gyg ekhe &be-and
exhibiting a | g_rég_%%gl_nal dinmension fromsaid first rotalion aﬁi argel y
superior to th

4. Wau.ca. a.cccrd'.ag Co claim 1 or 2, characterized in
chac said permanent magnet -t is locatad in a lateral
peripiaral region intarior of said horological movémen:
¢F2rr said shafc 36+ beasing said permanent magnec having
Cwo Pivots F44—46> respectively mounced in two bearings

4642 ficted inco said hozological movement.
characterized i i orologi - (32)
_comprises magnetic masses, i ermanent magnet (l§)

‘being fitted iato said et case at a distance from said

magnetic masses sufficient for its minimum emergy position
BEe ned ba.sz.cally by the terrestrial magnet:.c

-6, Wateh-acasmdine = =i laractenizad—in—a

" said permanent magnet (15) has che form of a ringof small

. radial dimension relative to the dimensioiis of said watch,
said direction indicatoz beifRg constituted of a non-
magnecic material as exhibiting 2 longitudi nal dimension
f’;om said—first rotation axis largely superidr to taas

o
ge-3 ot e o b - v S e A o=

2
Sy - Watch according to cla.ui‘]'-'s- or -8, comprising a

power cell, characterized in that said permanent magnec

~+3+&+~ is located in a region 462> of said case opposita the

region in which said power cell is localized ralacive to a
" central axis of said Horological m movement %53,



5e.. 7 Vat cH according to calliy ~hsing a power cell,
characterized in that said pger eﬁFMﬁﬂéwéFt(rl) Is located in a region

(62) of said case opposite t red i chijsaid power cell is l|localized
e kR
." 4 .-C.
\ .

relative to a central axis @ mﬂmmi'mte( SRget - 16:/12/96 6
A wat ch conprising an horol ogi cal ; magneti c nmasses, a case
W t hin which such horol ogi cal novenent”is fitted, and nmeans for indicating

the terr 'e'sﬁ% al Aragtohtdonprisinighanchdielofichl ﬁdvéﬁmédi lvﬂtlﬁﬁih@&ﬁﬁﬁassés? laCase

terrestrial north indicating nmeans conprising. & brporlar perrran

magnet oy whithsueh Hobolggital indnftnt id Stted

I ndi cat or *“TTgrdty—frxed—to

exhi bi ti Nghaniihn also fitl uvo_mﬁlhfs&ﬁﬁg%ye an'tqmqs&;ai*né}%@m%‘ﬂa mg)r(r{egsgg@m” sent

ucl lJCII | CUT G 9 AT

magnet bei | ocated within I ate peri pheral to said horol og| cal
nmovenent , E&S!Ecﬂ_@ﬁ‘ ' ?J Fh&&hmﬂ h Hrst mofation axis and a dire¢tionng
associated with a p05| t i oning reference marker along which said

| ongi t udi ipgicatprrigidly fixed je seidpsraancnhmagnes] sajd permanent magnetiehibitinga gadial
magnetic axis and said direction indicator longitudinal axis exhibiting an

-angul ar seagnetization tefiriing a magatticaxidisubstantially Jerpenidicular & s€id st oA btis,
masses and of the position of sald posSitioning reference marker

relative ggd @amh:fenf ﬁiegﬁéitb%iﬂgol%cﬁéd smhﬁaaqataﬁl i bfwt @ﬁﬁfﬂ&&lﬁ cin” a

manner suc Irectl |

di rect i onmgherhlft, §£& aﬁseﬂdnaihdmpa; gaﬁa& AR bkiS ahd %&ng%gs'o%%te

al i gned on“saru— posTtronthg—teret
positioning ;eference marker along which said longitudinal axis is adapted to align itself, said

permanent magnet magnetic axis and said direction indicator longitudinal axis exhibiting an

angular sepa{atiqn 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

bemg determ_med in a manner such that said direction indicator indicates precisely the

l.."' N\ E

direction of the terrestrial magnetic north when its longitudinal axis is ahgned on_said

({8 h.

pos1t10nmg reference marker.

—_—
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22 ~+ \Vatch accord| (ot o pcterized in that it
conpri BRIACEMEBHCPHERT |Wi t h sai d direction indicator

(24), suc nabl 7cﬂﬁﬁll§‘9&at|on of at |east the_ four :
Che nﬂw m‘ ‘\ﬂ ‘m quf‘ 'Sceor-di-ag-+6--¢lllai mBdbstituteghesti- 2101 at
the d I'reed * n :t he géneral pharre—of the watch by said first

rotation axis (20) and sai d positioning referenee mar ker (100) corresponds

to the north-south |rst d"'étl tch
according to any—et g‘Tal ms&E ’tg“?a é/l ng |‘1d| I:Q@é"'ée?‘e&f"i ]

Mecca, char actids iSUPFSehA %ﬁmﬁum |'('§@§‘) rréaﬁgcé-iztkd with 33-6)1 f or
i ndi cati ng theiﬂréeetban infdidogde C29a0 ¢ RicdNieidgkBfiod rﬁﬁlﬂ%%ﬁ!”d a
second rotation a%fmf %Qcﬁg endi cuI ar to g ene al plane of e wat ch,
such second r ot 3t Afhidrg 182551 FRer RALOYR-

geogLaphl _cgl posBI Ficfe Waddix azcordiagt ed a:rlta.mm’sm dcwaeaérmhadezﬁf :?he _
wat ch, sai refe

b sonear i vl LA ddrnle s VLI R R THGE R, KEp 1hA3R) by

ref erence nar &3P el‘gh@$ﬁg Fotabianednts (43 fand | sdiicht pog ttkoning
direction of méﬁcﬁaml&@fW'é&téﬁtﬁdﬁ% dengcidduniel sbeaa
bei ng provi ded such dqéectlogéreference mar ker whenever t atter 1s

al i gned on saitF A rﬁﬁrﬁﬁ?'d%ﬂ'%‘%p t he pl ace where
¢! onai Lychoal

t he user of said t t igd of
said direction i A'E“F‘or éir:‘égraﬂﬂ gg 339 a| d p%5| tioning refereng%g

marker (125). to Hpdicagec ac%:a\rantwgomp%u@ﬁq%ﬁ@ GhaRsERTized iR FRaE o
set (130) of a%&@fw&@éﬁr ISk Hars Ll derh cxaeieshondingitacinget

adapt ed To be ARGNELTSCEICR AfoHency SHUNE Thr RBPRCROLRT M tPRtried
around said senmuhdoaasecondxrestétldn a.x:.s-(—L%-Z-)- perpendicular to the
general plane of the watch, such second rotation axis
definirig a 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 +330) representative of a place or a region of
Earth on which a direction reference marker belonging to
said means —+E34F for iﬁdicating 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 86> of said
direction indicator +24}+—is aligmed on said positioning
reference marker ~+25}. _ 9
10. 2+« Watch a.ccordingi to claim 4%, characterized in
t:h;‘::— a set +139) of angular reference markers is provided
corresponding to a set of cities and on each of which said
direction reference marker &34} is adapted to be aligned,
such angular reference markers being laid out around said
second rotation axis -{i32}-




L}

8 11. Watch according to claim
ﬁm«ﬁgai@ﬁwlgn@tﬂ,aduatlon (102) is laid out on
98) 'k bei fjg rotatably nounted on.a
support (110) fixedly coup @Gteto.. Efg@% ______ (106 Bubsti 6/42i
being apt to undergo a rota FeFatvet-glf sai d support in a manner to

23, ‘
7 or 8 , characterized i
an elenment of said case

position any division Wnatsoever of said graduation in the12—o-ctoeek
position of said watch. 12. Watch agcording to any of cl

11 <characterized in that it conprises a second gr aduationﬂ mm’"ﬁlﬂ@l

a scal e of magnetic declination, such second graduation beknge assoal

with said direction indicator (24) in a manner such that said | ongitudi naI

axis (86) of such direction indicator is apt to Zallgnatself on any

di vi si on whatsoever f such second_graduati on.
Watch according to claim 9—or 16, characterized

in t:ha.t: said first graduation {¥82} is laid out on an
element of said case 98, such case being . rotatably
mounted on a support (10} fixedly coupled to a bracelet
3661~ of such watch, said case being apt to undexrgo a
rotation relative to said support in a manner to faosit:ion
any division whatsocever of said graduation in the 12
o'clock position of said watch. 6 7 8 1

12.%%. Watch according to any of claims 8, 5+ -i0- and-i3-
characterized in that it comprises a second graduation
88} defining a scale of magnetic declination, such second
graduation being associated with said direction indicator
424} in a manner such that said longitudinal axis {86} of

such direction indicator is apt to align itself on any
division whatscever of such second graduation.



