; UVe3ebN , <6TN; =*@00002* *159159* -1 TI MEPI ECE W TH DATE DI SPLAY | NCLUDI NG
A RUNNI NG EQUATI ON COF TI ME DEVI CE The present invention concerns a

ti mepi ece inc uatlon of time nmechanismwth a di l\/bre
parti cul arlynjmmm m:@ n concerns a runni ng equation of mm

actuating a thetruetirre concentrictothe

t he novenent. 1030098h0vm there exists a tine difference bet weens®he true
solar tine, vvhi ch corresponds to the duration of tine, which passes between
two consecutive upper passages of the sun at the neridian of a same place,
and the nean solar t ), er. the year,
duration of all the : Loe BERE he civil tinme
and true time reaches +14 m nuE«E&JAQIZOBJe@IéﬁNE@EVlGElO February, and -16

m nutes 23 seconds on 4 Novenber. These values vary only slightly from one
year to the next. In order to indicate the time difference between civil
time and true timde presenhinmentionspiearesa timepigde inelusingean ¢q@tionnitinng equat i on
of time mcbﬁé]ﬂh%ﬁ‘sm‘wﬁraH{%Bl%?'Iﬂor’e*b%rtﬁﬁfar@fth@?rﬂ/éﬁtndrﬂ@dn‘dgr%ar\’)’ﬁmﬁ ncentric

m nut e hands, one indicatin e civil and her the true
time, the trrGEYqNR{ f'm%rma@aﬁ\ma%@tmg i BandRf th treetinaeicaRCEMTIA tPARE cam
whose profi |s@tbﬁ]aﬁ§§©ffﬁenﬁ§l]elﬁ§ént he di fference between the nean solar tine
and the true ti a en nonent, T uati pn camjs driven in.rotation
at the rate of o EWﬂh\[fhedﬁeb'éﬁs 3 timg Q'?f%egﬂcﬁt%ﬁ'f?ﬁngh%{m%E‘E"ﬁretirﬁ%l r}}i%ﬂ endar
mechani sm 'Ebafespcrmﬂbdao thatdrirationvd ting nwhish pagdesrethesmi taocoagpstntiee aiper
i ndi cati ng ek f
year or eveﬁ?%?%%%éﬁgghes g‘fvﬁhem Jﬂg Qﬁé ?a% CA%S oesh%(’rﬁe ?eﬁ?[eg?g@googn of t he
vari ation i fimenehighisibe merand%esthawetaheiunaiwnwf@mtn@ geflarzi@ys.2disor 30 days).
I n other wor, ?er%ﬁéaeoétw@én @k c@h‘ﬁ’ﬁk%dh@é'tﬂlge foat mﬁ@mﬁa mfmﬁe g_@c&%ahmm@ﬁ to
include le

make a manua ust nent e end of ss than 31
days. Fot0 2% eé%bﬁ%laé’d —otf 'ZB‘UF%@?%F@F’?”Q%OVB@ prmber ahesgn(@iesaaM@trent wil |
have to be nrsgifly flsn 5@@9@5}% EHéEheREF pet ual calendar, like the sinple date

h h h
I—b\(/:vesglr Smun: |t klenﬁirll)]éracéf ?Pp‘f‘ 'Caﬁ% WB gfﬁfgn%gtqeﬁen%&\ﬁlgtsrﬁéaﬁni@eeﬁaglrceﬁt@@hanI sm
aut omat i cal ltiyepéadces u&ﬂ.@elm_to -ciledl hennirgngiuatiod of tiree meohdrssrh A&, whBreimitie 30
days), withaui, ﬁf%d%m’[(}; es 1 gcgr}c%%lc%nutp‘ tﬁﬂ&?%ﬁwg\%dlgﬁhﬁ"ﬂ%a&‘(lﬁgng%%gam Sm
al €Sy

t hus automat’i c ccoun per pet ual
~cal endar1¥i ﬁb@b@ééth@ﬂv@m tmmtcwmme.g\wte lbﬁmi heing @atpiedrbyctn aquaiiomeichani sm
i S given by & E@%@@ rohi@-is 8&8rmindd b\'j'tﬁef‘tﬁffé}éﬁ@e BtwbBSthethesm simpiy Pat ek

Phi | i ppe. -2 The Patek running equation of time nmechanismis supported by
a support drqnsiéfr*ﬂsyeammaﬁatgevewwerﬁf the watch nmovement. It is mainly

forned of a I“ ctTherquhRs cafmti lsc‘drﬂ\/@rm?\“’otetnengag@da@(rjbftoh@ r@xgm@ntpe-amram
runni n equ | ON | ON nNbunt e e Su or al udal | pe ose
o ogauianed Pt BF ol PE e E e et R R e e e e PR iR s

pi vot ed 20 tdmhamppmapabmw)ndmatmg)thncuaymtHerweek tive ddie of thamebrdin,ghear r anged
such that ShtR BEHRf eB{‘é?r”a\) V\ﬂ tﬁ‘?ﬁﬁ%@e?%efrﬁ&éﬂ ‘b[]?xfylfnl’:ﬁ §5é30 \f‘%lﬁe ceoalt o'fS the

ot her one an conve urn s support

appl i es one tae varigsion @v@eswa@ar pisdays nfethsémrﬁhémyntbﬁ of P 20rar @pidsisiieel , t he

other lever dtﬁer%zt@s PR b Q%td?ﬁ{avtn%ea Qﬁfpleoémé )he@ﬁaﬁ.aﬁ hfaé ltcs:ftnb@élawheel
One of the | ocki n%apevers i ncl contr ol co oper at es

with a runniAUSEciLsBIent @hibe eodherl 'BP“tf‘ﬁé"hé’t’i‘dgchdﬁe lﬁ/ﬁ? E‘ﬁ” 3§ dé‘%%l i%d agai nst
the peripherakambliel bR 23CFéBhJa6,ﬂorQ’fO A;brnrea mnualuamstmammghmuabemd@f A§i me

h whi ch h d h bef | |
The. runni ng TEGRIEE TBrPYTaRuRl EnHra e, SORE e edegigt drng rRes b
finger wth dste,ctontmendphddes of thekhogn. Howewver, uehlmrtba'sni&:db dath emechBnisime

?rg\eggr})y ?LItMgB %Xttfahgal%ﬂac{%?%%cﬁm%’au Jt%l@;t'aﬁgs a{cﬁﬁntcoq%é Bhgt fm'éa\?gfe; It?)
nmove agai nstmemtds é?& 2&an@ﬁotdams)rwﬁnquhaaapmangalamian@n@ow Pm,etrmiwalm@adart o be

rel easedgg Atmééﬁaﬁlsﬁpﬂﬁﬁg"éutohié’ﬂcéll?%é‘es%b@uhwt%?fé'ép‘&‘eéufé the runni ng equat| on
pi nion cause the true tinme mnu nove "backwards unptil a

wi th which one ofAh®EMRROTHeREetua! WWHB@GP'SSWV?'HF@ 'Q@”@%?éﬂ”'% t h the
runni ng equadquatiorl 6Mifie meBhahishl RSEvBHEEY SWiSE atemi Nof 6815%iHRONRdmMe bhiiet WO

| ocki ng | evers. again | e.friction wheel on the support. As regards the
exact po&h%‘ﬁ'? PIPFY O’%‘%BNW mnute hand, this is deternined by the

position of the positioning stud when it reaches the end of the running
equation lever. The true tinme mnute hand then returns forwards to its
exact position for a given day.




25 The Pat ek nmechani sm advant ageously enabl es a runni ng equation of tine
tinmepiece to be nmade, i.e. having two concentric m nute hands, one
indicating the civil time and the other indicating the true tine. This
.tinmepiece can be reset to the tine by the user hinself after stopping for
an indeterm nate period of time, since ag-equation camdriven by the

per petual cal endar defines the determ nation of the tinme difference 30
bet ween the two-m nute hands. The Patek construction includes, however, a
significant nunber of noving parts, which poses the problemof its

oper ati ng r el i abiTlhetRatekhvtuneing eqyativacdtise ro¢chanism isrsgeportadinra edppedrt s of

which it 'Sdfr.%ﬁ‘sgda rﬁ.hﬁte%%k%aﬁé'%{cwd@mem qw.g%m* wme%khmﬂ:ubﬁ mor e

sui tabl e for pocket watches n wristwatches. Final 2/ oul d al so be
noted that theelistignally epgagediasihemerportandiringing pguaAliRRRier MaUNiedeOPat ek

nmechani sm pagesuppdet &quhﬂ@cﬂrh@é ptdéewrroaarrrde\marcaﬂfestthe Fué e rehutadahani sm
i ent rce rou ht into

b dual sl
Proase L S AR e Fastpedlotie Hiver Thb FhabBChcRaTiAR bl
af orenent i orweiapan@édafm:h that wi@diohe ohthiem is tnimed dw;aymro@rptbxslfngloa wheehsods
t f i whi ch i h t
of whi o sa T PReE ffa.ciMytn SuB) 1ellh PR Tk Fhba: Shbel GBS Re "
pr esent ! i nveneiabthet lhleerefagalest:tbeloemnﬁ@r}aoftthﬁﬁmtlen wheelc theditingy levenist also
nmovemen |
(b o map; GRET B SAR beibngy df WERrERH el Tond B the RbkBg el TR A he
civil ti cantﬂolafmaaquhcﬁwneﬁat%w@ AaWINIRtheeuRtiPAfRvereea ot the epdsiel i ne,

the daily pegiir l@%p@ﬁecﬁé}%lﬁsﬁﬂ%pfe'nBﬁ’eerﬂth’éEéth@ﬂ&\ i tirfe E/Bpect to the civil
time mnute hand

t f ft
e e i S S o0t bt BB o
ge;:][]ani S {n lctimaéiamﬁferre!cﬂﬂcbh teglas fotidws. Mdetronreng eqeation mevee ishazekdich te i ven by a
ifferentia S ; n
i vi gt he ey B RBS ARRAEH bHE PRIl Gt In B HER i
co- oper at®s the sippote devanaty the nifute wheelcigrotabng.rtaesotrol fihgerys movédigy e enmrent
of said Camrﬁﬁnlﬁégﬁgué}BHtle\%fr Wiligh capis8d ik asGaig nabergeélrnoeéa alhGi3é bokh dihese

f eat ures t he I nventi on rOVI runni n devi ce

i ncl udi ng at%resrurgrﬁ@rlng ﬁuw@rfn@fonrymepbto bﬁf@f?aﬁﬁ%t |“B'SFT$°”éﬁﬂtrﬁlé(etra°é‘ﬁd can be

rl\l/gused in ahwwlirvm@swwh tHERhER eéﬂ&bn@ﬁwloddéhmrthé GUb Bine rﬁnM{élvﬁe‘éﬁ&)Ch f
reover, the 1, M ts .use arant ees .t hat. .t he equation o

M e dovi co MRveURREEngGs v v? Rien B QP VR GRS 1S RIBYIgegy PRI

br eaki ng2@ owontaict wih the! rdnaihg equiztionddved It ba;ubSétmepbmtatloomf tfe supeort rthe ti nme

m nute hand t@vé Icftﬁrnggg\%e?gﬁ@é]ﬁ? oR tftP¥ M Wh @%H%@sdp&one}\Wﬁ%r&%hQ%% and

m dni ght , ani sm asses rom one next . The
person wear m@glfl@héor\itm e tlmﬁsﬂld@i@§aﬂ@)tthl§éfethﬁémﬂ%uby t"lerﬁ.osﬁioﬁ@f @ehand

j unpi ng at %%fﬁoﬁﬁ&rst&hﬁ%t re%éhéssthé @ﬁd Bﬁt%@ r%ﬁnﬁg Eh\f‘atanrHUePgrr%CiHéttln%‘ of
time 25 mechani sns the prior art, which are drjven he wat ch

not i on- wor k.MifHE Wélth%reﬁ#m%fﬂﬁ‘f’?r&éﬁﬂ:'@ rRgt Pegition fora Qé/ﬁBé’PVences with
respect 2® his wathetPdték ﬁh@ﬁaﬂlwém%@eo&méhéMes & henripséduation of tirhdie m nute

hand i ndi cat th th
s <51 orl RBS e UF devoRavEFheRa s heae I phghe 88 "
di fferenti altingeeang theothBrirediddting thesthedine.tTig treegigemcarve @iset tortee trmepywhi ch

| 30 . i |

Fenoved. o ile B EyTISeVEED st B RARGeBAHaf dcl B8 SPbind iitn Sl
nmore cl ear | ycant diMenthy thgpemuagcamﬂ@r d@fme@ﬁh@ﬂetaﬁn@mmfﬁbﬁtlméﬂﬁfm@eof t he
ti mepi ecgp aodé%@érﬂlﬂetbf? o nkiRutk RYAEY. rrﬁspatéwc%nsef@émh%éafdee cﬁhé(r%ﬂ aburely by

way of non-limti ustration, | n con unctj on tht annexed %?ar aw ngs,

in which: 3signif lﬁaag'?‘éﬂﬁeﬁ@ MOVIRGARTtSi Wi °§9§éh6P5?b'ec5‘F Ob'tst ?%ﬁ?@d@" iy
Cﬁ”D' i cat i ondore6vs Bédiisé of mbaarg@wembem partsdwhloﬁlltgslfcﬁn%dl meéPaltél@E vi ew gf
t he runni ng equati.on vi.ce. accor nt - Figure
is afirst C@gEE”%‘QEP{ %Vﬁswnﬁ‘yh@alf'?%moé%gu'%r PRC t@’@flcg'eik 3 which the
runni ng equatishwatobes &iriatiyn if shosldale; beamated that Fiegusesof4 fristion whewl aathe
Cross- segé Orﬂalh(?nérn@ér o?fthé: P&k ﬁme%hérﬁs%bggs fﬂe%%ﬁlerﬁ of Héq'amd wear of this

type of mechanism because of the gradual slackening of the resilient forces brought

into play.



date nechanismis shown. The present invention proceeds fromthe general

i nventive idea consisting in carrying the true tine mnutes display hand by
a differential gear whose two power take-offs are formed, on the one hand
by the notion-work of the watch novenent, 10 and on the other hand by the
equation of tinme camwhich is driven at the-3ate of one revol ution per year
by the date nmechanism The true tine mnute hand is thus directly nmeshed
with the notion-work, such that the tinme difference, which separates it
fromthe civil tine ?hmwjectrwm rrgr ns perfect | y constant over a period
of 24 hours sepacagitifgtd dasTRbinent @“(tih@rrge@lve tHe dfSre &W’g direct!y
meshed with the %uatr on % F’t"@nﬁélngaarmhrlﬂ fg)rm nes defhprehiemag
each daily correc f%ﬁonﬁﬂéﬂmerétféﬂ oF%hafJ' Ve to R img; evtcenteh,dr, %Fdfilh‘n I
hand. The presé&iliabiityvention will be desy te'iﬂ‘eﬁﬁ”dmnmggd \GA ple
ti mepi ece o the wrrrﬁtwatch type including a running equat g?m?t‘tﬁé’f
mechani sm act uat ed by Bifseqiuatanton @r%réfbrg% a itself dri ven | n rotation at
the rate of on@oY@vmtuMm{h, quigar 56 gé?é“ﬁ@@fwelmﬁm y either
be sinple or pexEsm I n r{@;ﬁ g ° ’F”ead%/lqwheu@ﬁlggar% hanr sm ?%E true
time mnute hana can quéﬁ'r@fdrouhardmmgt he user TREfanam, tthie end of
the months of 4 @O‘ﬁiamlnutemhuwh %ﬁ than d‘ﬁﬂﬂ@@me tﬁ&@vnd@ﬁgrw natr on
of the tine dlﬂflfﬁtﬁé‘h@ﬁﬁ tween the P thadruitime, ety 4 y}gh tt| me RO @n
hands is defi B?Pﬁt b e SqTRRerdA tiuf civi twe g, %qen by g'?fa?féh%u«hamesm
Thus, 25 when Ergtan &cwatr@ﬁ@ﬁtrméﬁﬁng at| on o Wé%tmmrae@u}mgatr cal ly

pl aced in i t syesxagta s f or arin &tgtrortaitthéﬂ
descri ption, 5 };ch nove GReractenised tnqhgltqﬁ% Egd%ﬁéﬁgr%’% r@n&i’tl‘%t@er but
only the runni n Y%L?&f’?’(ﬂ@abwmchm@s gg% {: ”t?r@'ﬁ“@)haneam@,\,e;{he

i 8é§3WeNﬁkparfta GedraF dial a plan

ti mepi ece accCtW iMegminaite ntion
30 view of \M&qgé'trdnsof? \/\frit]!!f-hldné}'l\é’e t{ﬁ'@miss’ql)emargb@tmda S whol é? '%&Nfr}‘?eth ener al

ref erence " B tramsotitiske iy Rgrson wea P gt eter@thvthech vvlth
various i nf o%f‘-’r”@ﬁ’ gdar i ndicates, fi rs‘%tmgf QfEment af said camtio By i }'@)

the day of the we,ega(rgmt ?Q@q di spl ay). Fi gure 1 shows that the'l St i on
of the day oft(tﬂhe wee P éaatih esutae Breland nve tO‘ course, hand 4 couI d be
repl aced by a q?v'%h@bdmg)ulvg & g) rrarkl ngee Ptqvtﬁedayamﬁﬁq g(ﬁ

week, and edtvuewlrpbréﬂ e Ln er m FanQﬂrlsoswdmghéthf lhe Bay of
8‘2& i an'd' 2diand gan

the week to e steh anGe d di a
wi ndow. s “?g%gﬂﬁ@hﬁr @M|usgn£{m¥ %n;?ﬁg Pé@ﬁ% adrigtwagch, manreareesf dhe

date (fr Stigveitioh opér r?qumrmmﬂwn & ch provides

an i ndi cat i posith drhe gor?t?&%y r\??ab'y W’H’QHHer@krng\hbwn IO %e’}goé\}@ea 8?r§l”9 f2 on

whi ch the s of th Q'I“Pmlmtemamdﬁcg ﬁ&gglgﬁear ar R%GOtedrlhadd; tion
t

to the indi l?‘?%ﬁ@fﬂmmdghtt at e, £ha dax onlgj et 5 present
i nventi on reay. 'ﬁh@ge,rs%g lWGat ewrtéhe pﬁ @é@e%‘ﬁntshe;)a@@@frgy] g?;s Eg,ytbe 14
movi ng abox‘ﬁ_n G ’%‘T‘@Watdhahugadéég g%l% ers o t rﬂeare
represe ?F@meecm ther the L@*gmebmrmt@ hargy ful |,

decr ea "&Chms\mé@pmecm% spl ay aFﬁé"" Rethe urmires G bRy Lhe i nvent i on
al so provi geg nfled g cat’l on? é”'t’@qfﬁdrrwu@tthgqv é ti rre Por E eday, whi ch
is the difference Cﬁ B@rusétexpértgacg) t| me and1 T§lemworke ne %éh time or
civil time @ thermsitidh Hp IR Wtﬁi)ahas 5889‘ t@é@wvampisahly},eq ,thﬁ nbef ore,

this differenss en t rue A% indigating tHei t from nequal ity
of the daily part] E&E ﬁéhq:_faartsmrssidnngem F[Fe dzsf‘feéﬁ’tf@ﬂymwrround t he

sun. As c&) h '@@@ntrahgeg,r e ti rre‘ﬁii rf%@?‘éﬁoeobtab ivil time
and tri% ehyplal behid cat d on @,@?Q‘fdﬂ'tf‘tfheeﬂ;ﬂém& a\r??g’g't fag&‘ ﬁ hd 18,
whi ch noves faging a tie %rtamcbsammffé@nm [. scal' € 29" Wichraticust ed in
m nutes and ex gr?d&&bmamﬁ@ad E %u E’sbe Wﬁiqvadsubstantr ally
correspon@isartyo‘rqu,er%ﬁémm advan e 8 el%gsmrmbnwn\w,h aﬁbém can take with
respect tébct,,rdﬂ_% Iﬁ% over Seiﬁearonamm@% x%he pr esert M¥&ention is,
however , i 04 I”Héﬂtmndmtsagxgﬁﬁ m and a eé"’(ﬂi%hﬂhmie@f the tine
di f fer end! trgtianuirecorgi n@ ang 11U gken Perelydly wdyeortsRgescr i bed

her ei 3thef ore, lpf,&ur%? i nt egra’? eé‘”F‘ﬁ’Fﬁﬁidrgwmgyat,rwp{Ehof time mechdnismin a
wat ch, e. whe t$h Plgatviewd of tisangis) dencludes two” toncentric minute hands,
one |nd|E ?’Pr’f@j’eattml time and the other |'ﬁ%ﬁ'%°§twlﬁgcmmpj;eaﬁdng%c ‘I;H as can
be seen in Figure 1, the tinepiece according to the invention i @Qudes in
addition to a conventional set of hands whose role is to indicate civil
time and which includes an 25 hour hand 22, a m nute hand 24 and a second
hand 26 novi ng above dial 1, a second m nute hand 28, concentric to civil
time mnute hand 24) and which indicates true tinme. In order to allow the
person wearing the watch to easily distinguish between civil tinme mnute
hand 24 and true time mnute hand 28 thrs | atter may end for exarrple in
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Figure 1 also shows a part of the running equation of tine mechanism 35
-according to the invention, and particularly equation of tinme cam 32 whose
profile, let us recall, is determined by the difference between the nean
.solar time or civil time and true tine at a given nonent. In order to nake
equation of tinme cam 32 visible -6 thraugh dial 1, a circular aperture 34
has had to be made therein. It should however be understood that such an
arrangenent obeys only reasons of a purely aesthetical nature. |ndeed, the
fact of nmeking the equation of time nechanismat least partially visible to
the eye reinforce§igune 2as & phantviewnofthe semingegquatien of time Hedcenagoordindigtthel ays
S5 absol utel y, ng &ple in the operation of said running equation nechanlsnt
Again with reference to Figure 1, it can be seen that the equation of tine

cam 32 carries a-&ige 3ds afirst hroseeactios oithe raeregroshomada Figsre Ainwiighn

namel y at thge Ahfgquatiéh ﬁ]@gmrﬁ% grghg% y,ﬂﬁl‘ D sc 36 has transfers vvith
the first three lefters of name of Hg,gag wher eas a curs

i ndi cat es® a gi ven R RIS @F’%‘B‘F C@SS'F§Ct5’P | lqurep? 'Pr’(téh'%k% BAMY thﬁerl phery
of a second ddtesedtargm angrdnabove the nmonth of the year disc 36 and is

Che.fram of 't he NBERFEN Mg onycaet LER FlRBtrar fusris Bty RO 7

radi al arnms céfyiag thestrehtima ninutes displey band by aidifferérdiahgeas ahoap byp poveati ni ng

Fi 1, t
rechani s ardl S oned A ¥ At dyind ROBRCHPEE R nBRHIRERIAL, TIPS
case t helQrordd opfthe athgahgnd by thetesiypiiprief tmﬁmwa@a ig driven ajtherratene dnser

resets his wet&uh.oh%et b@aroc@frtﬁ@%tetmé@taﬁfshﬁﬂ'hé tr3ik GheGthinuRdRingnginae dirdtryat i on
or when he has t tgt ervene nanual | order .o corr e] at the

end of ever y"SRBRE HIHNG BOLOR-MRFC, §E‘LC%'§§Etth'"t ‘@}f%r\%?ﬁ i @sega@ %F@O’Bat e
mechani sm i sheisi@itimbenig(te Masd, rbma&hlperfedlyrtmlnetahhevepethb@nf 4 heqsat i on of

time cam 32 coincide with the [ : , t hat
LT o 22 SRhaRhd Sl ke SR e TS HBY LIS e TR A e
advant ag#b ofof ammaiaohthaa@etagmaeqapnepleeluadurmaleenld dailyi eorrentian, ith eoetnnsreiatwmed
to correct tf edé\‘}rﬂl dﬁg@ of the nonth, it may happen that, for one 25
reason or anot er ¢h and its indications have to be manually
corrected. It |sfﬂ“6rpr‘t9rﬁn§'m/@%1@(ﬂrwlﬂ hedescrived neeqniunchien witua timeiece 6f thect or s,

just like agistidten Bk end hrifin Téaeatr@:t 6ftt|naé:ﬁet:mrmn beubteg Uyrawent i on

bl Fi Ih t t
Uhe. dr ai ng)C BRSO ForT ﬂépt%nterangtatwﬂs% 218 0 0PS PLAOLPTIRET VS day,
dat e and20rordate thechemish mhichanaoelthey be simple brepkrpetodl. Bthagasd ofer simperdadet or s
d dent th
| ndependent. alcrafh, §id\Gle fAL pFALE ahd B EERREEH HE ey iheldhinelibey, t e
i tems of i nftoe apd Dbthecﬂmmﬂh%@feue bgertqampwamg lessdharod ﬂ&l)édsmqeﬁbe dat e and
runni ng equa&et&@.ﬁs%sﬁeﬂth%rtﬁn@a.ﬁ (eREOHRWREN tmw%ctgrettrnwftd GQl §rRE hiutgust

thus be provided to m ar time indicate true tinme mnute hand

28 coi nci de hangh 'stq?é'nﬁﬁbaﬂ‘tﬁ%ﬁkiaﬂ%oﬁ%“%?amIﬁ’@V%Pléthﬁé@FﬁhWPg'Pﬁn'% Wi now
consi der 24 heyHdathé Qateqsl Het ARe dudtibef 1FRE lkami is BuRAREEHllyMhadea it Eetadvent i on
with reference. tOfFI ures % to 4 annexed to the present Patent Application.
-7 Figure 2 ROSWQR forithe g¥eR 03Yi ar, the aforementioned equation of time cam
whose profile is Inlmeefornmwragl dbscrrpmm dhd welck muyenfeot will mohbeldgsavibed matsy ear ,

bet ween the I ClV ation of
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driving civil time mnute hand 24 and a rack 54 which co-operates with
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10 a transm ssion nmenber which co-operates with the equation of tinme cam
"(32) to transmt the pivoting novenent of said cam (32) to the input of the
differential gear. 2. Tinmepiece according to claim1, characterised in that
-the transm ssion menber which co-operates with the running equation of tine
cam (32) is a rack (54) which has a tootbed sector (64) at one of its ends
and which is subjected to the return 15 action of a spring which tends to
apply the feeler (66) formng the other end of the rack (54) against the
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20 must be able to make the position of equation of time cam 32 coincide with the date
indicated by the date mechanism so that true time minute hand 28 indicates the exact
solar time.
Although the advantage of a watch having a perpetual calendar is that there is
no need to correct the date at the end of the month, it may happen that, for one
25 reason or another, the watch stops, and its indications have to be manually corrected.
It is for this reason that a perpetual calendar has correctors, just like a simple date
mechanism. The watch according to the invention visible in Figure 1 thus includes a
multitude of correctors (not shown in the drawing) among which there is a general
corrector which allows the day, date and month to be simultaneously corrected, and
30 auxiliary correctors independent of each other for correcting respectively either the
day, the date or the month. In quick correction phase, i.e. when only one of the items
of information displayed by the watch is modified, the date and running equation
mechanisms are uncoupled. An additional corrector must thus be provided to make
the solar time indicated by true time minute hand 28 coincide with the data provided
35 by the date mechanism.
We will now consider the running equation of time mechanism according to the
invention with reference to Figures 2 to 4 annexed to the present Patent Application.
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"10% & ()- 1orieivil time and true solar time. Equatlon of time cam 32 is driven in rotation at the
rate of one revolution per year by the simple date or perpetual calendar mechanism
5 included in the timepiece. As already described hereinbefore, cam 32 carries a month
disc 36 which rotates at the same speed as cam 32 and which enables the position of
said cam 32 to be made to coincide with the date indicated by the date mechanism so
that true time minute hand 28 indicates the exact solar time.
The simple or perpetual date mechanism may be of any known type and will
10 not be described here in its entirety. In order to understand the invention properly, one
only needs to know that the date mechanism drives equation of time cam 32 at the
rate of one complete revolution per year. There is however shown, purely for the
purposes of illustration, a date wheel set 44 driving the aforementioned hand 6 which
indicates the date (from 1 to 31). This date wheel set 44 rotates at the rate of one
15 complete revolution per month. It is activated by the date mechanism via an
intermediate date wheel 46 for reversing the direction of rotation, and a gear reduction
wheel 48 for reducing the rotational speed from one complete revolution per month to
one complete revolution per year.
In accordance with the invention, true time minute hand 28 is driven by a
20 differential gear 50 which has for respective inputs a gear-train 52 driving civil time
minute hand 24 and a rack 54 which co-operates with equation of time cam 32 (rack
54 is shown in Figure 2 in its two end positions, once in full lines and the other time in
dot and dash lines). More precisely, as can be seen in Figure 2, differential gear 50
includes at least one, and preferably two planetary wheels 56 driven by the motion-
25 work of the watch movement. These two planetary wheels 56 are able to rotate on
themselves and to roll over inner toothing 58 of an equation of time wheel 60. The
latter also has on its external periphery a toothed sector 62 via which it co-operates
with a toothed sector 64 on one of the ends of rack 54. This rack is subjected to the
return action of a spring (not shown) which is fixed to the watch frame and which
30 tends to apply feeler 66 forming the other end of said rack 54 against the periphery of
running equation of time cam 32. The true time display train includes a pinion 68
placed at the centre of differential gear 50 and carried by a staff 70. True time display
pinion 68 meshes with planetary wheels 56. It also carries a display wheel 72 which
meshes with a cannon-pinion 74 onto the pipe of which true time minute hand 28 is
35 driven. This gear train 72, 74 enables the solar time display to be returned to the
centre 76 of the watch movement, such that true time minute hand 28 is concentric to
civil time minute hand 24.



"10%6G& ()-! LY "10%& ()-! LY "10%& ()-!{ LY "10%& ()-!LY

" 10%&' () - 5667: 999: : wX9. @ 10S: @

109& ()-f " -3"109%& ()-9! " -3"109%& ()-9! "-3"109%& ()-9! -3"109%& ()-9!L*"10%&
"(O)-@::; $<w=>gE@ 10S! T LT 109 () - ! T L"109& ()- L"109& ()-!L"10%

& ()-,10%& ()- 10 10>>~@AACAEZXOE@  .g.
10°L' "109& ()-! L' "109& ()-'L' "109%& ()-! 9"109& ()- !9"109%& ()-
L109& () - AEEEEEECGH P@ 10 L' "10% r | "109°P& ()- 'l "109%PP& ()- @O0% ()- 10

10 10!, L' "109%& () - H& t JKMAOPWU3P@
10!, " LS" 109%& () - Athk rlsSiAgeidtibn b timk FiebB@is) which haS{uk0B@sr( Jeselibed,S" 10%& ()

- | " oL - | o° " oL’ - " ) ! -0l
F(ILS 10/&@5%59%@% e ZU109% ()-9 Z'109%JZ& ()-9!' @

109XX& () -S
In the normal operating mode of the watch, equation of time cam 32, equation

of time rack 54 and thus equation of time gear train 60, are stationary. Conversely, the

5 watch movement drives planetary wheels 56. They therefore rotate on themselves and
roll over the inner toothing 58 of equation of time wheel 60, driving true time display
pinion 68 in rotation, which enables true time minute hand 28 to rotate concomitantly
with civil time minute hand 24. The time difference between true time hand 28 and civil
time hand 24 therefore remains constant over a period of 24 hours.

10 Once a day, at around midnight, running equation of time cam 32 pivots, driven
by the date mechanism which causes the date to pass from one day to the next. At
this precise moment, feeler 66, which is in contact with the periphery of cam 32 in
turn, pivots rack 54. Said rack 54, by pivoting, drives equation of time wheel 60 in
rotation. Since planetary wheels 56 are, during this brief time interval, substantially

15 stationary (they make one complete revolution in one hour), they rotate on themselves
being driven in rotation by equation of time wheel 60, and in turn drive true time
display pinion 68 so as to adjust again the position of true time minute hand 28
exactly.

It goes without saying that the invention is not limited to the embodiments,

20 which have just been described, and that various simple modifications and variants

may be envisaged without thereby departing from the scope of the present invention.
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this timepiece having a pair of hour (22) and minute (24) hands which indicate the civil

time, and an additional minute hand (28) which indicates the true time, the daily

5 position of the true time minute hand (28) with respect to the civil time minute hand
(24) being determined by the position of an equation of time cam (32) driven in
rotation at the rate of one revolution per year by a date mechanism, characterised in
that the true time minute hand (28) is driven by a differential gear (50) which has for
respective power take-off a gear train (562) driving the civil time minute hand (24) and

10 a transmission member which co-operates with the equation of time cam (32) to
transmit the pivoting movement of said cam (32) to the input of the differential gear.

2. Timepiece according to claim 1, characterised in that the transmission
member which co-operates with the running equation of time cam (32) is a rack (54)
which has a toothed sector (64) at one of its ends and which is subjected to the return

15 action of a spring which tends to apply the feeler (66) forming the other end of the
rack (54) against the periphery of the running equation of time cam (32).

3. Timepiece according to claim 2, characterised in that the true time
minute hand (28) is driven by a true time display train including a pinion (68) placed at
the centre of the differential gear (50) and which is carried by a staff (70).

20 4. Timepiece according to claim 3, characterised in that the true time
display pinion (68) meshes with a gear train (72, 74) which enables the solar time
display to be returned to the centre (76) of the movement, such that the true time
minute hand (28) is concentric to the civil minute hand (24).

5. Timepiece according to claims 3 or 4, characterised in that the gear train

25 (52) which drives the civil time minute hand (24) includes at least one planetary wheel
(56), which meshes with the true time display pinion (68).

6. Timepiece according to claim 5, characterised in that the planetary
wheels (56) are capable of rotating on themselves and rolling over the inner toothing
(58) of an equation of time wheel (60) which co-operates with the running equation of

30 time cam (32) via the rack (54).

7. Timepiece according to claim 6, characterised in that the equation of
time wheel (60) has on its external periphery a toothed sector (62) via which it co-
operates with the toothed sector (64) of the rack (54).

8. Timepiece according to any of claims 1 to 7, characterised in that the

35 déte mechanism is of the simple or perpetual type.



