TI MEPI ECE HAVI NG MAI NSPRI NG W NDI NG STATE DI SPLAY APPARATUS | NCLUDI NG
DEFORVED SEGVENT GEAR BACKGROUND OF THE | NVENTION Field of the Invention:
The present invention relates to a tinepiece having a mainspring w nding
state display apparatus having a function of displaying a state of w nding
a mai nspring constituting a power source of a nechanical time piece.
Particularly, the invention relates to a tinepiece having a mainspring
wi nding state display apparatus constituted to be able to arrange a
nainsprin mnndlnﬁ state d %g menber ower reserve_ _indj cator%%at an

t

arbitrary’p @FFFEE H%%§¥?| BN Ve ¢ of AT RePt PREApi RERSRIBESEr i pti on

of the Prior Art % glece havi ng a nmai nspring w nding state
di spl ay aﬁBﬁFQPG@GoP 50$M?%t3 PPN CEAbackground art. A time piece having a
mai nspring w nding state display apparatus of a first type of a background
art includes a nechanism (power reserve nechanism for displaying a
remaining tine period in which a mainspring can operate, that is, a
duration of the tinep eGACKARIUND OOWTHEr aSFENE IQNchani sm uses a pl anetary
gear mechanismfor reciprocating a hand for displaying the duration of the
tinepiece in a Fastrdi ke shapeavdihe dri:nepi ece  having the mainspring w nding
state display apparatus of the 1 first type of the background art is
constituted by a ratofd present invention relates toa timepiece having
a mainspring winding state display apparatus having a function
of displaying a state of winding a mainspring constituting a
power source of a mechanical time piece. Particularly, the
invention relates to a timepiece having a mainspring winding
state display apparatus constituted to be able to arrange a
mainspring winding state display member (power reserve
indicator) at an arbitrary pertinent position in a movement
of the time piece.
Description of the Prior Art:
(1) A time piece having a mainspring winding state
display apparatus of a first type of a background art.
A time piece having a mainspring winding state display
apparatusofa first typeofabackgroundart includes amechanism
(power reservemechanism) fordisplayingaremainingtimeperiod
in which a mainspring can operate, that is, a duration of the
timepiece. Such a power reserve mechanism uses a planetary
gear mechanism for reciprocating a hand for displaying the

duration of the timepiece in a fan-like shape. The timepiece

having the mainspring winding state display apparatus of the



wheel , a planetary gear nechani smconstituted by a planetary internediate
gear brought in nmesh with a barrel conplete, a planetary wheel rotatably
attached to an eccentric portion of the planetary internediate gear, a sun
gear brought in nmesh wth a planetary pinion, and a second sun wheel
brought in mesh wth a planetary gear, a display transm ssion wheel brought
in mesh with a sun pinion, a display wheel brought in mesh with a display
transm ssion pinion, a display degree determining pin, and a planetary

transm ssi.on wheel brought in nesh with .the ratche eel_an econd sun
gear (ref éTrstto,tyPSroéx%lbécmgﬁ%cg{afﬁéé) 5:0{1:2%1 u%? @c&%ﬁﬁeﬁg a

mai nspring w_ndi ng_state display apparatus of a second type of a background
art. A ti‘%’@ﬁlecé RESTRHR LY B s FIS G WiSTUFRE SsLAbEedi RYIaW L 2a55&Tat us of a
second type of a background art is provided with a planetary internediate
gear provindegmesiigdeabeart brpgghteinppeshtattlore damrdarqamPled®pl ét e gear, a
pl anetary wheel rotatably provided to the planetary internedi ate gear by
const i t utdlaged arot ahéehato teardtelry attacpedt torrrdettentnt cfp@m ien odt at i onal
center of the planetary internmedi ate gear and having a first planetary

wheel andha paeoedaplanataryevheek gehtal abl euniddegrmtdyghta ifi felshsun wheel
rot at abl yprovi ded by constituting a rotational center by the rotational

center ofyitthea plignritany pift 6hMRHAkLes &8Hd and Navé NG rdulghtSin séghgear
brought in mesh 2 with a second planetary wheel, a second sun wheel provided
with a planetary gear, a display transmission wheel brought
in mesh with a sun pinion, a display wheel brought in mesh with
a display transmission pinion, a display degree determining
pin, and a planetary transmission wheel brought in mesh with
the ratchet wheel and a second sun gear (refer to, for example,
JP~-A-9-21886) .
(2) Atimepiece having amainspring winding state display
apparatus of a second type of a background art.
A timepiece having a mainspring winding state display
apparatus of a second type of a background art is provided with
a planetary intermediate gear provided to be able to rotate
by rotation of a barrel éomplete gear, a planetary wheel
rotatably provided to the planetary intermediate gear by
constituting a rotational center at a portion different from
arotational centerof theplanetaryintermediategearandhaving
a first planetary wheel and a second planetary wheel rotatable
integrally, afirst sunwheel rotatablyprovidedbyconstituting

a rotational center by the rotational center of the planetary

intermediate gear and having a first sun gear brought in mesh



rotatably by constituting a rotational center by the rotational center of
the first sun wheel and having a second sun gear brought in nmesh with a
ratchet transm ssion wheel and a second sun pinion brought in mesh with the
first planetary wheel, a claw wheel attached to the first sun wheel and
having one or nore feed claws, a wnding mark internedi ate wheel provided
rotatably intermttently by the feed claw, a wi nding mark junper for
rectifying a position in a rotational direction of the winding nark

i nternedi ate wheel, and a mai nspring winding state displa menber ( power
reserve ifdtRatoP§Cred B IpPEdTng REH M pPE A Wi LSt RECHERE on
rotation of the winding mark internediate wheel (refer to, for exanple,

JP- A- 11- 1836aR3bl noyoradisig tud itngea riorapiiena Lnaritey Pyéheai oisiriap 1 wi ndi ng
state display apparatus of the background art, a rotational center of the
mai nspri ngemi ediofig-st it estdssplwineateaibdhavihbat seésyndwsndigeg merdudiand: power
reserve indicator) is arranged at a vicinity of a rotational center of the

barrel cotphelse wigaas ratheeeltoreh snikdivh Theebhade baybng sule iraisispri ng
wi ndi ng state display apparatus, with regard to arrangenent of a plurality

of indi cappsSghho ramdwifhnthe feneh eI rhaRde1W AdE NGy WBIde hand or
the like), there is arestriction in view of design. Further, in the

Li mepi ece, fiayd ity e BRI SN G, ALENTa8kah ey ShaPbAY SPRAAL Ul the

background art, en the rotational center o e nmal nspring wnding state

3 di splay, pepber, i5 AfAnged @t 2 RA8kE h0D LADRI S fs PRl de otatanly

intermittently by the feed claw, a winding mark jumper for
rectifying a position in a rotational direction of the winding
mérkintermediatewheel,andanminspringwindingstatedisplay
member (power reserve indicator) for displaying a mainspring
winding state basedon rotationof the windingmark intermediate
wheel (refer to, for example, JP-A-11-183642).

According to the timepiece having the mainspring
winding state display apparatus of the background art, a
rotational centerof themainspringwindingstatedisplaymember
(that is, windingmarkhand: power reserveindicator) isarranged
at a vicinity of a rotational center of the barrel complete
gear. Therefore, in the timepiece having the mainspring
winding state display apparatus, with regard to arrangement
of a plurality of indicators (hour hand, minute hand, second
hand, winding mark hand or the like), there is a restriction
in view of design. Further, in the timepiece having the
mainspring winding state display apparatus of the background

art, when the rotational center of the mainspring winding state



rotational center of the barrel conplete gear, rotation needs to transmt
fromthe barrel conplete gear to the mainspring w nding state display
menber via a wheel train. According to such a structure, backlashes of nesh
are present anong the plurality of gears, and there poses a problemthat
operation of the wi nding mark hand (power reserve indicator) is retarded.
It is an object of the invention to constitute a tinmepiece having a

mai nspring wi nding state display apparatus such that a rotational center of
a w nding mark hand (power reserve indicator) can be arranged at an
arbitrar Wb%?]téiﬁhe‘ﬂ?mb%ﬁsilﬁl GF TiPR I dmienenPOBt iR ERRESFede Feddttl ess of a
position of a rotational center of a barrel conplete gear. It is other

obj ect ofretrtionahciedseroopridveRBrrepedp bat@fgea v neFagiaarmesdhd (power
reserve indicator) from being retarded by reducing influence of backl ashes
of mesh amwngrargeErts flrom thandeirtreilngompliat eogetn theting muk gspraitkg hand
(power reserve indicator) in a tinepiece having a mainspring winding state
di spl ay appadiaidistaltle d$sslalImeatider valj ecithed] tdiaiinnventtondingpmovi de a
smal |l and thin tinmepiece having a mainspring wi nding state display

appar at Ussidh Wi $hracthesd § igdd 10 dHe &/ | @ i syl e I o itk Ss eV dmd it Ofrsd der abl e.
SUMMARY OF THE I'NVENTI ON 4 Accor di ng to the invention, in a tinmepiece having

a mai nspring - Nd _F §kaks, di5a! AYe APRV LS Bi‘%b'i‘gmatlflé'f'cééé)fbtlon

of the winding mark hand (power reserve indicator) is retarded.

It is an object of the invention to constitute a
timepiece having a mainspring winding state display apparatus
such that a rotational center of a winding mark hand (power
reserve indicator) can be arranged at an arbitrary pertinent
position in a movement of the timepiece regardless of aposition
of a rotational center of a barrel complete gear.

It is other object of the invention to prevent
operation of a winding mark hand (power reserve indicator) from
being retardedby reducing influence of backlashes of mesh among
gearsfortransmittingrotathnltothewindingmarkhand(power
reserve indicator) in a timepiece having axnainspring‘winding
state display apparatus.

It isstill other object of the invention toprovide
a small and thin timepiece having a mainspring winding state
display apparatus in which a restriction in view of design is

very inconsiderable.

SUMMARY OF THE INVENTION



of displaying a state of winding a nmainspring constituting a power source
of a nechanical tinepiece, the tinepiece includes a barrel conplete
including a mainspring and a barrel gear and constituted to be able to be
rotated only in one direction by w nding back the mainspring by the barrel
gear, a speed reducing nechanismfor reducing a speed of rotation of the
barrel gear, a segnent gear capable of being rotated based on an output of
the speed reduci ng nechanism a winding mark display wheel capable of being
rotated based on an operation of the segnment gear, and a mainspring w nding
state di splay nenber FGiOrHinGEythey %Vﬁétl@nole%Gllﬁ‘ﬁptlﬁéen%?‘hjsrﬁﬁl ng based
on rotation of the w nding mark display wheel. By the constitution, a

rot at | onad MEEMEETENat HENHHN S SHALREI 1w MER 1§ PPRARE UG BT By reh®eftiqt hat is, a
rotational center of the wi nding mark hand) can be arranged at an arbltrary
pertinentopaisplaving @ stespeaf wioldine & haepisecengegandtesgtohgad position
of a rotational center of the barrel gear. Further, by the constitution, an
i nf | uencepowér Backicasbes oécheshcalmrigegdars, fdie tiarepiecei gecrwded i on to
the wi nding mark hand can be reduced and operation of the w nding mark hand

can be preguwented toaplrbeknthdidded. mdindsriehavablmieicgastidnd e the
ti mepi ece having a nainspring w nding state display apparatus of the

'nVentlonco§§@bt&@@@1&P%eSQSFQ-&§QH§k89aH€8h§@1§Whi%n%08§£é&Hi§Q19y a S
pl anetary unit, the planetary unit includes a first sun wheel fixXed to a

barrel St@fﬂdfh&bggﬁhﬂﬁymgﬁﬁgﬁriﬁé?ﬁﬂ@ﬁgbggkgﬁQﬁgr,easpeedredUC1ng

mechanism for reducing a speed of rotation of the barrel gear,
a segment gear capable of being rotated based on an output of
the speed reducing mechanism, a winding mark display wheel
capable of being rotated based on an operation of the segment
gear, and a mainspring winding state display member for
displaying a state of winding the mainspring based on rotation
of the winding mark display wheel. By the constitution, a
rotational centerofthemainspringwinding statedisplaymember
(that is, a rotational center of the winding mark hand) can
be arranged at an arbitrary pertinent position in a movement
of the timepiece regardless of a position of a rotational center
of the barrel gear. Further, by the constitution, an influence
of backlashes of mesh among gears for transmitting rotation
to the winding mark hand can be reduced and operation of the
winding mark hand can be prevented from being retarded.

It ispreferable to constitute the timepiecehaving
a mainspring winding state display apparatus of the invention

such that the speed reducing mechanism is constituted by a



to a bottomface of the barrel gear and a second sun wheel rotatably
attached to the barrel stem and the planetary wheel is nmade to be able to
be rotated while revolving around the first sun wheel when the barrel gear
is rotated. Further, according to the timepiece having a mainspring w nding
state display apparatus of the invention, it is preferable that the segnent
gear includes a first segnent gear for receiving the output of the speed
reduci ng nechani sm and a second segnment gear for rotating the w nding mark
di splay wheel. Further, the timepiece having_a minspring wi nding state

di spl ay a%%%?%&%%ydF”ﬁhetPﬁv%%%?%%@?hé¥ﬂdéén§1Hﬁ?ﬁ %Hé;QEt sEnhakeE Set ti ng
stem and an hour wheel. Further, a main plate reference vertical axis line
passi ng afivdtioRabacsatesten, 2 HelaRiramheBeedngosabsbakitaataghed parall el
with a center axis |line of the hand setting stemand a main plate reference
hor i zont ato a%ios tiomrfe qeasst hg balme el gteatri aorhd seentdisupfwhdwel hotatalwheel and
orthogonal to the main plate reference vertical axis line are defined at
the mai n ptadchand @ thier partreqi oted] sposathe o aore agiydehek 1t he made pl at e
reference vertical axis Iine and disposed on a side of the main plate.

referencethaid z@ntkato BEMRIERNER WBALECALvEXY Sng iU PXhEREerEe ke hand
setting stem a second region disposed on other side of the nmain plate

referencew@egprvgﬂ&@lt@é(i%eg%%ﬁ disposed Qn a side of the horizontal

axis line proximte to t setting stem a third region

Further, according to the timepiece having a
mainspring winding state display apparatus of the invention,
it is preferable that the segment gear includes a first segment
gear for receiving the output of the speed reducing mechanism
and a second segment gear for rotating the winding mark display
wheel.

Further, the timepiece havingamainspring winding
state display apparatus of the invention includes amain plate,
a hand setting stem, and an hour wheel. Further, a main plate
reference vertical axis line passing a rotational center of
the hour wheel and substantially in parallel with a center axis
line of the hand setting stem and a main plate reference
horizontal axis line passing the rotational center of the hour
wheel and orthogonal to the main plate reference vertical axis
line are defined at the main plate and a first region disposed
on one side of the main plate reference vertical axis line and
disposed on a side of the main plate reference horizontal
referencevertical axis lineproximate to the hand settingstem,

asecondregiondisposedonothersideof themainplatereference



di sposed on the other side of the main plate reference vertical axis line
where the second region is present and disposed on a side of the nain plate
reference horizontal axis line renote fromthe hand setting stemand a
fourth region disposed on the one side of the main plate reference verti cal
axis line where the first region is present and di sposed on the side of the
mai n plate reference horizontal axis line renote fromthe hand setting stem
are defined at the main plate. At this occasion, it is preferable that a
rotational center of the barrel conplete is arranged at the second region ,
a rotati offalf t et &X6T HRE aélﬁleélﬂisggﬁﬁéi RY ﬂeﬁhgﬁig Fhe I9fest t he sane
position as, the rotational center of the barrel conplete and a rotational
center of2¥he MiNFIPFGXFaekedFSptRg RATEEISSES 18 £H68d at TRl R diSH°Ton t he
main plate reference vertical axis line and in a 3 o' clock direction of a
di al . Furdhaposed opridps etbelavidryod the neprimp e nefagenseatexrtdicyl ay
apparatus of the invention is constituted to include a barrel conplete, a
speed r edaxci ngd imec warirent heveecorndopsyiain Vel preisentt apdbarsmdseam f or
reduci ng a speed of rotation of the barrel gear, a segment gear capabl e of

being rof atieed dbaserk paiapipurefrehbe speetoneslcixig Decbakintge a
wi ndi ng mark di splay wheel capable of being rotated based on operation of

the segnmentorg@ak, handB NSRHNG t WG $bat-en r&l SiH ay sperbaroh anedi spl ayi ng
a state of winding the mainspring based on rotation of the w nding mark
di splay wieelsi @Ndféche main plate reference vertical axis line where
the first region is present and disposed on the side of the
main plate reference horizontal axis line remote from the hand
setting stem are defined at the main plate. At this occasion,
it is preferable that a rotational center of the barrel complete
is arranged at the second region , a rotational center of the
speed reducing mechanism is arranged at the same position as
the rotational center of the barrel complete and a rotational
center of the winding mark display wheel is arranged at a region
onthemainplate reference vertical axis lineandina 3 o’clock
direction of a dial.

Further, a timepiece having a mainspring winding
state display apparatus of the invention is constituted to
include a barrel complete, a speed reducing mechanism moved
cooperatively with the barrel gear for reducing a speed of
rotation of the barrel gear, a segment gear capable of being
rotated based on an output of the speed reducing mechanism,

a winding mark display wheel capable of being rotated based

on operation of the segment gear, a mainspring winding state



plurality of w nding mark di splay wheel supporting portions for rotatably
supporting the wi nding mark di splay wheel, wherein the w nding mark display
wheel is supported by one portion of the plurality of wi nding mark display
wheel supporting portions, and the segment gear is constituted to transmt
operation of the speed reduci ng mechanismto the wi nding mark di splay wheel
supported by one portion of the plurality of wnding mark di splay wheel
supporting portions. By the constitution, in the tinepiece having the

mai nspring w nding state display apparatus, regardless of a position of a
rot at i onaflERheEMeFPhECHALFRILaygeara sak 6t VoRdineg éiceRra bRSRI WRadi ng mar k
hand can be arranged at an arbitrary pertinent position in a novenent of
the ti mepbesed oRurchetrioniatethdiewphdragimngrbfdwptiingveek deisplay wheel
supporting portions are provided in the novenent, it is not necessary to
prepar e apphunadltyyodfwimsliere max K ail splaygiwvhgelheuppostingnpoft 1 dres
rotational center of the winding mark hand. Further, by the constitution, a

smal | andfbbird thitaBpiyeepddartiing t e WahAsRG mBgkWiRgGlag wied e whepd ay
apparatus can be realized. Further, it is preferable to constitute the

ti mepi ecec R 1h £ JTRaRKPEE 591 W NP StsabBpEbsPlayb ARRRY abY¥sioAfof he
i nvention such that” the segnent gear includes a first segnent gear for

ecel LMoLt O IR SRred L SUUD0 AR A 08 (a1 segrent
preferabl g 40, SNt §ebhiie: Ll MERL L8 LAY 19 13 MBKIRPELEE ML 01 P state
the speed reducing mechanism to the winding mark display'wheel~
supportedbyoneportionof thepluralityofwindingmarkdisplay
wheel supporting portions. By the constitution, in the
timepiece having themainspringwinding statedisplayapparatus,
regardless of a position of a rotational center of the barrel
gear, a rotational center of a winding mark hand can be arranged
atanarbitrarypertinent positioninamovement of the timepiece.
Further, since the plurality of winding mark display wheel
supporting portions are provided in the movement, it is not
necessary to prepare a plurality of movements for changing the
position of the rotational center of the winding mark hand.
Further, by the constitution, a small and thin timepiece having
a mainspring winding state display apparatus can be realized.
Further, it is preferable to constitute the
timepiece having a mainspring winding state display apparatus
of the invention such that the segment gear includes a first
segment gear for receiving the output of the speed reducing

mechanism and the first segment gear is made to rotate the



di spl ay apparatus of the invention such that the segnent gear includes the
first segnent gear for receiving the output of the speed reduci ng nmechani sm
and ot her segnment gear, and the other segnment gear is constituted to rotate
the winding mark display wheel. By the constitution, in the tinepiece
having the mainspring w nding state display apparatus, an influence of
backl ashes of nmesh anong gears for transmitting rotation to the w nding
mar k hand can be reduced and operation of the w nding nmark hand can be
prevented from being retarded. Further, the invention is constituted such

that a tinepiece havi a.nmainspring display appar.atus inhcluydes a barrel
coml et e, " HEE A B AT RELALCRARPAm by ER P EBoparat v dT5 LA S He® bar r ol
gear for reducjng a speed, of rotation of the  barrel gear, a w .nding nmark
di spl ay. VU CHORHE 6l DS HEPRIFCOIM AR dTa P BG4V e 1 et hani sm
and a mainspring w nding state display nenber for displaying a state of
wi ndi ng &l v} y8 pOReg Aasedf orhe dnaEndA osf SuRk Whaldithg FEFReAE IRy wheel .
The ti nmepi ece having the mai nspring winding state display apparatus is
char act erizxedudes tHm fihests peathenédgerng frechanesmingstibenstiput exf by a
pl anetary unit, the planetary unit includes a first sun wheel fixed to a

barrel stEem spgddnreldarcy nghrethanodsatabd watdrachkethena gebot t omifaee of a
barrel gear, and a second sun wheel rotatably attached to the barrel stem

the 9 pl aseter Vs aMiralt igagonst ébnd el hvede AR it@ baer 0i Bl edg Wit e
revol ving around the first sun wheel when the barrel gear is
display wheel. By the constitution, in the timepiece haying
the mainspring winding state display apparatus, an influence
of backlashes of mesh among gears for transmitting rotation
to the winding mark hand can be reduced and operation of the
winding mark hand can be prevented from being retarded.
Further, the invention is constituted such that
a timepiece having a mainspring display apparatus includes a
barrel complete, a speed reducingmechanismmoved cooperatively
with the barrel gear for reducing a speed of rotation of the
barrel gear, a winding mark display wheel rotated based on
operation of the speed reducing mechanism, and a mainspring
winding state display member for displaying a state of winding
amainspringbasedonrotationof thewindingmarkdisplaywheel.
The timepiece having the mainspring winding state display
apparatus is characterized in that the speed reducingmechanism
is constituted by a planetary unit, the planetary unit includes
a first sun wheel fixed to a barrel stem, a planetary wheel

rotatably attached to a bottom face of a barrel gear, and a

second sun wheel rotatably attached to the barrel stem, the



rotated, and is constituted to rotate the winding mark di splay wheel based
on rotation of the second sun wheel. By the constitution, in the tinepiece
having the mainspring winding state display apparatus, regardless of a
position of a rotational center of the barrel gear, a rotational center of
the winding mark hand can be arranged at an arbitrary pertinent position
in a novenent of the tinmepiece. Further, a plurality of winding mark

di spl ay wheel supporting portions are provided in the novenent and
therefore, it is not necessary to prepare a plurality of novenents for

changi ng t he 05|t| n of ,the rotati ent.e 'ngi k hand.
BRI EF DE SFE T SEVRRAL T WE‘?/%%G:% ILQ 5& B SR ELE £ or m of
t he present |nvent|on is illustrated the ccC nR dramnngs i n which:
Fig 1 .sravglr‘éh%gﬁwrxdo;;&n@ 6I15ﬁe %We \Xﬁ%ﬁ@‘ 6fg%‘?‘6v€rsng a
novenent in a state of releasin mai nspring from a S|de of a dial
accor di ngrebatedi asd Eisedisreiu Lﬂd Bo tiqf@ticetle WA iy Bawmki dsgR4ag wi ndi ng
state display apparatus of the invention; Fig. 2 is a plane view (top plane
vi ew) showhegl abssadeonofrotiagiiong tthet vesemd f som ahsiede ofBya Wese back
according to the first enbodi nrent of the tinmepiece having the mainspring 10
W ndi ng statet ttspl @y, dppanat usmebpiébe Hawient the; mkigspB8ing vairpdiane vi ew
(top plane view) showing a state of view ng the novenent having renoved a
first brlQ@@téﬁ@ﬁbl@?apparatus,regardlessofapositionofarotational

center of the barrel gear, a rotational center of the winding

mark hand can be arranged at an arbitrary pertinent position

in amovement of the timepiece. Further, apluralityof winding

mark display wheel supporting portions are provided in the

movement and therefore, 1t is not necessary to prepare a

plurality of movements for changing the position of the

rotational center of the winding mark hand.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

Apreferredformcﬁfthepresentinﬁentionisjjlustrated
in the accompanying drawings in which:

Fig.l is a plane view (back plane view) showing a state
of viewing a movement in a state of releasing a mainspring from
a side of a dial according to a first embodiment of a timepiece
having a mainspring winding state display apparatus of the
invention;

Fig.2 is a plane view (top plane view) shoving a state
of viewing the movement from a side of a case back according

to the first embodiment of the timepiece having the mainspring

10



side of the case back according to the first enbodi ment of the tinepiece
havi ng the mai nspring wi nding state display apparatus of the invention; Fig
.4 is a partial sectional view showing a portion of the novenent according
to the first enbodi nent of the tinepiece having the mainspring w nding
state display apparatus of the invention; Fig. 5 is a plane view show ng an
outl ook of a conplete in a state in which the mainspring is wound back to a
m ddl e |ocation according to the first enbodi nent of the tinmepiece having
the mai nspring wi nding state display apparatus of the  invention; Fig. 6 is
a pl ane WEWHIBACKEPrarrdl sy AR g S <k &t 10VeAtefitg a novenent in a
state in which a mainspring is release froma side of a dial according to a
second enbodi metg of iF at Phepeeteehall ¢y M afd NSEW)ngheWvaaEng statte di spl ay
apparatus of the invention; Fig .7 is a partial sectional view show ng a
portion off vtileeimgyehemovarrortdhrying témeowat anfi esbdaiivbye fobmttiee t i mepi ece
havi ng the mai nspring wi nding state display apparatus of the invention; Fig
.8 is a pdade ofi eWesduyd Bbg cknaodbladkgafo aheofipt €t enbbdimentsbatehée n whi ch
the mainspring is wound back to a mddle |ocation according to the second

enbodi mentifdpidee hhteRLeeR mdWNE Y Wi M@ AGRBEEBE I gpliadigasbat £0.68 Spl ay
apparatus of the
of the invention;

Fig.4 is a partial sectional view showing a portion of
thenm?ementaccordingtthhefirstembodiment<xfthetimepiece
having the mainspring winding state display apparatus of the
invention;

Fig.5 is a plane view showing an outlook of a complete
in a state in which the mainspring is wound back to a middle
location according to the first embodiment of the timepiece
having the mainspring winding state display apparatus of the
invention;

Fig.6 is a plane view (back plane view) showing a state
of viewing a movement in a state in which amainspring is release
from a side of a dial according to a second embodiment of a
timepiece having a mainspring winding state display apparatus
of the invention;

Fig.7 is a partial sectional view showing a portion of
the movement according to the second embodiment of the timepiece
having the mainspring winding state display apparatus of the
invention;

Fig.8 is a plane view showing an outlook of a complete

11



invention; Fig .9 is a plane view (back plane view) showi ng a state of
viewi ng a novenent in a state in which a mainspring is released froma side
of a dial according to a third enbodi mrent of a tinepiece having a

mai nspring w nding state display apparatus of the invention; Fig. 10 is a
pl ane view showi ng an outl ook of a conplete in a state in which the

mai nspring is wound back to a mddle |ocation according to the third

enbodi ment of the tinmepiece having the nmainspring winding state display

apparatus,of the inven&kjio ; Fig. 11 is,a plane vie &gack | ane. vi ew)
chowi ng. aiStAIT At L BHLAY BORDUEREHRTHIE B SrRtEd HaGk BN & THIHr i g i s
released _froma side of a dial according to a fourth enbodi nent of a
ti mepi ecel AGIFhY" RTRATERT /g WRCTREORE AW 1EFNLy C4phat dt HREPIC] he
invention;, Fig. 12 is a partial sectional view showing a portion of the
- movenent hag&ng di iy mad nistpe ihguwi ndéns ol afesh tdiste lislye apPRBEpL 880t HAVE ng t he
mai nspring w nding state display apparatus of the invention; Fig. 13 is a
pl ane vi eantémtkopt ane view) showing a state of viewing a novenent in a
state in which a mainspring is released 12 fromaside of a di a | according
to a fifth enboridgenti ok BlanéesriRweqdachaylige avirgi )nspowdggwh nglidige st at e
di spl ay apparatus of the invention;
of viewing amovement in a state inwhichamainspringisreleased
fromasideofadialaccordingtoathirdembodiment of atimepiece
having a mainspring winding state display apparatus of the
invention;
Fig.10 is a plane view showing an outlook of a complete
in a state in which the mainspring is wound back to a middle
location according to the third embodiment of the timepiece
having the mainspring winding state display apparatus of the
invention;
Fig.1l1l is a plane view (back plane view) showing a state
of viewing amovement in a state inwhichamainspringis released
from a side of a dial according to a fourth embodiment of a
timepiece having a mainspring winding state display apparatus
of the invention;
Fig.12 is a partial sectional view showing a portion of
themovement according to the fourth embodiment of the timepiece
having the mainspring winding state display apparatus of the
invention;

Fig.13 is a plane view (back plane view) showing a state

of viewingamovement ina state inwhichamainspring is released

12



Fig. 14 is a partial sectional view show ng a portion of the novenent
according to the fifth enbodi nent of the tinmepiece having the mainspring

wi ndi ng state display apparatus of the invention; Fig. 15 is a plane view
(back plane view) showing a state of viewing a novenent in a state in which
a mainspring is released froma side of a dial according to a sixth

enbodi nent of a tinepiece having a mainspring winding state displ ay
apparatus of the invention; Fig. 16 is a partial sectional view showi ng a
portion of the novenent according to the sixth enbodi nent of the tinmepiece

having. the, gpLsaLino, i DrLag phahs «015Pl A, apRRLEl S, O Aiiseed fuentfon

Fig. 17 I's"a prane view (T . ( show ng View ng a
accor di nd T SOV TERAGH A BT THES (TR Ce PR TG b i HGpr i ng
wi ndi ng state djsplay apparatus of the invention; Fig. 18 is a parti al
sect i onal LW SPdW ng a portion of the movement according to the seventh
enbodi ment of the time piece having the mainspring wi nding state display
apparatus of tH&g.ilfvéata amridmd $8Ckilgnaloviev shsiveime @ porshemiafy an
outl ook of a conplete in a state in which the mainspring is wound back to a
m ddl e |tCoambermactEadioryling théhselefit i eewbddmernt o Dtheheitdmiepmicece
having the mainspring winding state display apparatus of the
invention;
Fig.1l5 is a plane view (back plane view) showing a state
of viewing amovement ina state inwhichamainspringisreleased
fromasideofadial accordingtoasixthembodimentofatimepiece
having a mainspring winding state display apparatus of the
invention;
Fig.16 is a partial sectional view showing a portion of
the movement according to the sixth embodiment of the timepiece
having the mainspring winding state display apparatus of the
invention;
Fig.17 is a plane view (back plane view) showing a state
of viewing amovement inastate inwhichamainspringisreleased
from a side of a dial according to a seventh embodiment of the
timepiece having a mainspring winding state display apparatus
of the invention;
Fig.18 is a partial sectional view showing a portion of
themovement accordingtothe seventhembodiment of thetimepiece

having the mainspring winding state display apparatus of the

invention; and
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havi ng the mai nspring w nding state display apparatus of the invention.
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS An enbodi nent of a
ti mepi ece having a mainspring w nding state di splay apparatus according to

the invention will be explained in reference to the draw ngs as foll ows.
(1) First enbodinent (1 - 1) Total constitution of novenent First, an
explanation will be given of a first enbodinment of a tinepiece having a

mai nspring w nding state display apparatus according to the invention. In
reference to Fig 1 through Fig. 4, a tinepiece having a mainspring w nding
state display af Atifs aoPlape YiRreshwanosaproit dek witt A eompiRient  100.
"Movenent" indicates a nmachine body of the tinepiece including a drive
portion. Fura kerate donpheck” thadheza ering finiWwhved bedyt b a nideld ece in
which a dial, indicators (hour hand, m nute hand, second hand and the I|ike)
, a crownlendt idre adddeeliarget attles bedeha ht drebomdiresrento fot heheinepieeqe ece to be
contained in a tinme case (tinepiece exterior) . The novenent 100 i ncl udes

a main pligdeidddnansacending Nipiahg ddite At dakppeRdtaatOFf tHEi ntai ni ng
plate 116. In the novenent 100, "top side" 14 indicates a side of two faces
of the majp,oh@ten 102 renote from glass of the tinepiece case, that is,
"case back side". In the novenent 100, "back side" indicates a side of the
two faces of the main plate 102 proximate to the glass of the tinepiece

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
An embodiment of a timepiece having a mainspring
winding state display apparatus according to the inventionwill
be explained in reference to the drawings as follows.
(1) First embodiment
(1 - 1) Total constitution of movement
First, an explanationwill be given of a first embodiment
"of a timepiece having a mainspring winding state display
apparatus according to the invention. 1In reference to Fig.l
through Fig.4, a timepiece having a mainspring winding state
display apparatus of the invention is provided with a movement
100. ™Movement” indicates a machine body of the timepiece
including a drive portion. Further, “complete” indicates a
finished body of a timepiece in which a dial, indicators (hour
hand, minute hand, second hand and the like), a crown and the
likeareattachedtothemovement of thetimepiece tobecontained
ina time case (timepiece exterior). The movement 100 includes
amain plate 102, a second main plate 112, and a date indicator

maintaining plate 116. In the movement 100, “top side”
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case, that is, "dial side". The novenent 100 further includes a first
bridge 104, a second bridge 105, a pallet fork bridge 106, and a bal ance
bri dge 107. The second main plate 112, and the date indicator maintaining
plate 116 are arranged on the back side of the main plate 102. A dial 110
is arranged on the side of the glass of the second main plate 112. The di al
110 is attached to the main plate 102 via a dial support ring 109. A hand
setting stem 118 is integrated to the nain plate 102 rotatably and novably
inan axis line direction. A top side of the novenent 100 is arranged with

a top train wheel, an, escapjn chani.s a_speed cont r.ol chani sm an
Bt ot | T AethERCent o TRaRE G i1 g= Reehatr a2 BeRREEoaTy
apparatus, and a planetary nechanism for operating a mminspring w nding
state di sptass micHdif SHMEPASSS FaSPvetPatt A& haR@Ski Hthgshg‘éhaniIsr?n may be
deleted. Alternatively, the switching apparatus may be arranged on the
back si dethst moNemgpY “pegk pdet Aadiigatys 2 Ivd dfandl tienEragagfsthani sm
may be arranged on the top side of the novenent 100 and the automatic

wi ndi ng ne dre sai eyl dee 0fi2 pedxifhéebbek hsigdasef of heheoviemritedd0 i s
arranged with a back train wheel, a date indicating nmechanism a date

correcti ngagechanaitsig, adnd albs aderti nSprei mgvemant Ng Gtakrehdrsiplayudechani sm
operated by a planetary nmechanism The top train wheel is roatatably

suppor t ech By ridteprpigepl @ £ al@2cohBepfidgé Tud dgepi@4etandrk heri&peond

bridge 105. The back train wheel is rotatably supported
106, and a balance bridge 107. The second main plate 112, and
the date indicator maintainihg plate 116 are arranged on the
back side of the main plate 102. A dial 110 is arranged on
the side of the glass of the second main plate 112. The dial
110 is attached to the main plate 102 via a dial support ring
109. A hand setting stem 118 is integrated to the main plate
102 rotatably and movably in an axis line direction.

A top side of the movement 100 is arranged with

a top train wheel, an escaping mechanism, a speed control
mechanism, an automatic winding mechanism, a hand winding
mechanism, a switching apparatus, and a planetary mechanism
for operating a mainspring winding state display mechanism.
Alternatively, the hand winding mechanism may be deleted.
Alternatively, the switching apparatus may be arranged on the
back side of the movement 100. Alternatively, the hand winding
mechanism may be arranged on the top side of the movement 100
and the automatic winding mechanism may be omitted. The back

side of the movement 100 is arranged with a back train wheel,

a date indicating mechanism, a date correcting mechanism, and
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by the main plate 102, the second main plate 112, and the date i ndicator

mai ntai ning plate 116. Alternatively, the date indicating nmechanismand the
date correcting nechanismmay be omtted. Wen needed, a day indicating
mechani sm and a day correcting mechanism may be provi ded on the back side
of the novenent 100. In Fig 1 and Fig. 2, a nain plate reference verti cal
axis line 205 passing a rotational center 200 of an hour wheel 232 and
substantially in parallel with a center axis |line of the hand setting stem

| 18, and i e n rj is 1ine 20 ' t he

rotati onal %%%%?P%% %%E%ﬁégh%ﬁ#jgm%%%iﬁf eZ&r‘%'ﬁda% olrét‘ﬁoc&%enrg tPetaogS:%)ﬂga mai n
plate reference vertical .axis |jne 205 are .defined, at. the main ate 102.
The i n Bl S Eca 100 eEPERdTiad TS nEaBr (T el o 207 df RDUEREDh one i de
of the main plate reference, vertical Sxis i ne 205 and di sposed on a side

of the meTtPRPEEES ot EReMeaihetitFént &F  HAs LAt 299 & nake & t he hand
setting stem 118, a second region 202 disposed on other side of the main

pl ate ref¥ReREbrédgiecH])S- aXhe hagletzesnameedi spaotatonly sirromied he main

pl ate reference horizontal axis line 206 proxinmate to the hand setting stem

11B, a tHiy dheegiedn pDStelildfosedeoreatmdmagindpl at et hie? nmaina phatds tls
reference vertical axis |ine 205 where the second region 202 is present and
di sposed ondiacstse nbibhheinbng pllate réafeer endeerhatizental tdx sidtene 206
renote fromthe hand setting stem 118, and a fourth region 204 di sposed on
the one sintei ®tiM@ M®INanism and the date correcting mechanism may be

omitted. When needed, a day indicating mechanism and a day

correcting mechanism may be provided on the back side of the

movement 100.

InFig.l and Fig.2, amainplate reference vertical

axis line 205 passing a rotational center 200 of an hour wheel

232 and substantially in parallel with a center axis line of

the hand setting stem 118, and amainplate reference horizontal

axis line 206 passing the rotational center 200 of the hour

wheel 232 and orthogonal to the main plate reference vertical

axis line 205 are defined at the main plate 102. The main plate

102 is provided with a first region 201 disposed on one side

of themain plate reference vertical axis line 205 and disposed

on a side of the main plate reference horizontal axis line 206

proximate to the hand setting stem 118, a second region 202

disposed on other side of the main plate reference vertical

axis line 205 and disposed on a side of the main plate reference

horizontal axis line 206 proximate to the hand setting stem

118, a third region 203 disposed on other side of themain plate
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plate reference vertical axis line 205 where the first region 201 is
present and di sposed on a side of the main plate reference horizontal axis
line 206 renote fromthe hand setting stem 118. In Fig. 1, although the
first region 201 and the fourth region 204 are present on a right side of
the main plate reference vertical axis line 205, the first region 201 and
the fourth region 204 nay be defined to be disposed on a left side of the
main plate reference vertical axis line 205. In this case, the second
region 202 and the third regi on 203 are defined to dispose on right side
of the nef®fpreRes rv@frérlé?ﬁclea\?‘élstﬂ-é’a? %&.@q%éhfosecpaiitﬁ%glo%c%%% ding to
t he enbodi ment of the tinme piece having the mainspring winding state

di spl ay abpaRaSENt endt Gespaventdror, safeapt diiremann biake perierenche
novenent may be arranged as illustrated, or nmay be arranged to constitute
i ne symmieerizg¢mtiak exisnkige) 20€| zanate ﬁ@omne‘leahaadgmmmng sEenst¥&t ed by
constituting an axis of symetry by the nmain plate reference vertical axis
i ne 205.afd.a XouCamnstrietibhonl of dbspoped rai rtheheelk Bixe, oA tlomsidirti on of a
top train wheel will be explained. 1In reference to Fig. 2 through Fig. 4,

t he barrebl soemlegica ch2@ vistiohatably 1SuepRot athdne the barselrdyiglge 104 and
the main 17 plate 102. The barrel conplete 120 includes a nmainspring 120b,

a barrel stems12006ef BAG rd%'sp%%%rd I2Qd i Andrarans e |l'a@e112é¥eren-ré1§
mai nspring 120b constitutes a power source of the nechanlca ti mepi ece. By

wi ndi ng bfff‘cglklééféﬁgkgg)lf@Z%'MH@@régx%e hand setting stem 118.

In Fig.1l, although the first region 201 and the fourth region
204 are present on a right side of the main plate reference
vertical axis line 205, the first region 201 and the fourth
region 204 may be defined to be disposed on a left side of the
main plate reference vertical axis line 205. In this case,
the second region 202 and the third region 203 are defined to
dispose on a right side of the main plate reference vertical
axis line 205. Further, according to the embodiment of the
timepiecehavingthemainspringwindingstatedisplayapparatus
of the invention, an arrangement of a part in the movement may
be arranged as illustrated, or may be arranged to constitute
line symmetry (mirror image) relative to the arrangement
illustrated by constituting an axis of symmetry by the main
plate reference vertical axis line 205.
(1 - 2) Constitution of a top train wheel

Next, aconstitutionof atoptrainwheelwillbeexplained.
In reference to Fig.2 through Fig.4, the barrel complete 120

is rotatably supported by the barrel bridge 104 and the main
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the barrel gear 120d is rotated in one direction and indicates tine
information by indicators (hour hand, m nute hand, second and the like) via
rotation of the top train wheel and a back train wheel. Rotation of the
barrel gear 120d rotated by power of the main spring 120b is controlled by
a speed control apparatus and an escapi ng apparatus. The speed control
apparatus includes a barrel with hairspring 142. The escapi ng appar at us
includes a pallet fork 144 and an escape wheel & pinion 146. The bal ance
with hairs rin% 142 is rotatably supported by the barrel bridge 107 and the
mai n pl atRla®210Fhe Paf Petredrdomriets 420 drgtlaiep 3npdosprednyl4Hy pal | et
fork bridge 106 and the main plate 102. The escape wheel & pinion 146 is

r ot at abl ya banssdr s66mby2 Qe of Prstebrierie 1204, aatdthdamaied pidte0D2. A
center wheel & pinion 122 is constituted to be rotated by one rotation per
hour by rBiatkeenspfinbd A0drcmtsgeart df0gowEhresownrt ef thwegwtcléarpigalon 122 is
rotatably supported by the second bridge 105 and the nmain plate 102. A
third wheelm& péddé on Bl24indsngonstk t (HeAk 40 rhp tbkahetndyrieg atdos, of the
center wheel & pinion 122. The third wheel and pinion 124 is rotatably

suppor t ed:ty Jae i 584 r brd (dp e s 1k 2l tikeoRBidY il Ati@nl88d Adi&axecond wheel

& pinion 126 is constituted to be rotated by one rotation per mnute by

o o, b IAE sRALakEEo B2 ARG SEONA JheRl Salapn 120 1
rOtationaﬁnéFFﬁ%jlike) via rotation of the top train wheel and a back
train wheel. Rotation of the barrel gear 120d rotated by power
of themainspringl20biscontrolledbya speedcontrol apparatus
and an escaping apparatus. The speed control apparatus
includes a barrel with hairspring 142. The escaping apparatus
includes a pallet fork 144 and an escape wheel & pinion 146.
The balance with hairspring 142 is rotatably supported by the
barrel bridge 107 and the main plate 102. The pallet fork 144
is rotatably supported by the pallet fork bridge 106 and the
main plate 102. The escape wheel & pinion 146 is rotatably
supported by the first bridge 104 and the main plate 102. A
center wheel & pinion 122 is constituted to be rotated by one
rotation per hour by rotation of the barrel gear 120d. The
center wheel & pinion 122 is rotatably supported by the second
bridge 105 and the main plate 102. A third wheel & pinion 124
is constituted to be rotated by rotation of the center wheel
& pinion 122.
The third wheel and pinion 124 1is rotatably

supported by the first bridge 104 and the main plate 102. A
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of the second wheel & pinion 12 6 is constituted to be controlled by the
escape wheel & pinion 146. A rotational speed of the escape wheel & pinion
146 is constituted to be controlled by the pallet fork 144. Pivoting
novenent of the pallet fork 144 is constituted to be controlled by the

bal ance with hairspring 142. The top train wheel includes the center wheel
& pinion 122, the third wheel & pinion 124 and the second wheel & pinion
126. A m nute hand 246 attached to the center wheel & pinion 122 is
constituted to indicate "mnute". A second hand 248 attached to the second
wheel & pPRFBRC1YERGL ScBABLPRUI 2R it coradiéated sedohdotakadobit?Mal center
of the second wheel & pinion 126 and a rotational center of the center
wheel & pratahionzpenrelndrstdy yicddttionhefdithposbdrdt whpelsaneipbsiti on. A
square hole portion of the ratchet wheel 130 is integrated to a square
shaft porikén I1Ghsprowddedeatl @ampinpgper 1p6ris awtldakdiydeupporhedflhy st bri dge
104) of the barrel stem 120c of the barrel conplete 120. The ratchet wheel

130 i s supperftiedttioridge notaieilt hatregmapl ytaviol .t he daratdlonstiespeds by a
square hole stop screw 132. The ratchet wheel 130 can be rotated only in

the same gden@e §0P0R8 whedill£68h9Bn0f2 d O IdMG itthe Rt b @le EOMPEEL Beq 120. A
click 131 constituting a rotation rectifying nmenber 19 is provided at the

(et PSP s s fotatifn, of sthesiaihetpstashe R ony
a direction.,0RPRASEM tORg A 188t oMt ALAdPYS BE RBREELI oML te 120
the pallet fork 144. Pivoting movement of the pallet fork 144
is constituted to be controlled by the balance with hairspring
142. The top train wheel includes the center wheel & pinion
122, the third wheel & pinion 124 and the second wheel & pinion
126. A minute hand 246 attached to the center wheel & pinion
122 is constituted to indicate “minute”. A second hand 248
attached to the second wheel & pinion 126 is constituted to
indicate “second”. A rotational center of the second wheel
& pinion 126 and a rotational center of the center wheel & pinion
122 are constituted to be disposed at the same position. A
square hole portion of the ratchet wheel 130 is integrated to
a square shaft portion 120h provided at an upper portion (a
side of the first bridge 104) of the barrel stem 120c of the
barrel complete 120. The ratchet wheel 130 is supported to
be rotated integrally with the barrel stem 20c by a square hole
stop screw 132. The ratchet wheel 130 can be rotated only in

the samedirectionasadirectionof rotatingthebarrel complete

120. A click 131 constituting a rotation rectifying member
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by the click 131. According to a constitution for providing a hand w nding
mechani sm the hand w ndi ng nechani smincludes a clutch wheel 272, a

wi ndi ng pinion 133, a crown wheel 134 and a crown transm ssion wheel 135.
The wi nding pinion 133 is constituted to be rotated by rotation of the
clutch wheel 272 in one direction. The crown transm ssion wheel 135 is
constituted to be rotated by rotation of the winding pinion 133 via
rotation of the crown wheel 134. The ratchet wheel 130 is constituted to be
rotated i.n the ¢l ockw se directjon . the rotation of the crown

transni ssiSoR WYeSEd 35, “T‘ﬁefbéFBn‘B’él%ftﬂ%aﬁo%d%ei%gl P01 it tuted to
be able to be wound b the.rotation of the ratchet wheel 130. (1- 3)

Const i t utdfofh6f raﬁcaa¥o%?% WhA™MY FBcRBRI ShTFefek®D - a T¥hdsE ton of an

automati ¢ wi ndi ng nechanism wll be explained. In Fig. 2 and Fig. 4, an

aut omat i &heieddild§ cavchanhsmpededwt neih ree Lipd tiet dfd ciride andir elgdilospri ng 120b
is provided on the top side of the novenent 100. The automatic w nding
mechani smpprclagddés ahe odtrédatomep iveioght i2g0tha Harsel damgrismhesdi2én wheel
212, a pawl |ever 214 and a second transm ssion wheel 216. The oscillating
wei ght 21y ithe ediakabdy. | Megralied to &heohstStubidtigrl@doviiaiagbal |
bearing 20 210b. The first transm ssion wheel 212 is rotatably supported by

the firsty REhddei AP A chiRe i1%8, Nt Ré HadlQ2naAngamciditd®AnQludelke first

transm ssi on wheel 212 is constituted to be brought in mesh with an

oscil I ating 1\Ric@ht,nRiedi 992210 GiRhihhe AFLA I AA NG crown wheel 134
and a crown transmission wheel 135. The winding pinion 133
is constituted to be rotated by rotation of the clutch wheel
272 in one direction. The crown transmission wheel 135 is
constituted to be rotated by rotation of the winding pinion
133 via rotation of the crown wheel 134. The ratchet wheel
130 is constituted to be rotated in the clockwise direction
by therotationofthecrowntransmissionwheel 135. Thebalance
with hairspring 120b is constituted to be able to be wound by
the rotation of the ratchet wheel 130.
{1 - 3) Constitution of an automatic winding mechanism

Next, a constitution of an automatic winding mechanism

will be explained. In Fig.2 and Fig.4, an automatic winding
mechanism for winding up the balance with hairspring 120b is
provided on the top side of the movement 100. The automatic
winding mechanism includes an oscillating weight 210, a first
transmission wheel 212, a pawl lever 214 and a second

transmission wheel 216. The oscillating weight 210 is

rotatably integrated to the first bridge 104 via a ball bearing
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wei ght 210. A hole (not illustrated) of a base portion of the paw |ever
214 is rotatably integrated to an eccentric cam portion (not illustrated)
of the first transm ssion wheel 212. The paw |ever 214 includes two pawl
portions, that is, a pull paw 214f and a push paw 214g. The second
transm ssion wheel 216 is rotatably supported by the first bridge 104. The
pull pawl 214f and the push pawl 214g of the paw |ever 214 are
constituted to be brought in mesh with ratchet teeth (not illustrated) of
t he second transm ssion wheel 216. When the oscillating weight 210 is
rotated, £heébpawlhd dest Zransyissgest vies bd 1ol Haospsadtledsugronieding t he
first transm ssion wheel 212. The pull pawl 214f of the pawl |ever 214 is
const it utked the herabllxidye 004t and ibesezome ltat@n$ b ssiogealmaedrt 246 only in
one direction (counterclockw se direction in Fig. 2) . The push pawl 214g

of the pawf theveir2d4rbasaoBstbhuihed it D1bes @l st ittaiteat ad ®etthosgcond
transm ssion wheel 216 only in one direction (counterclockw se direction in

Fig. 2) .idhesefore anwhen1theingeidilgdkigich el ahtc 3¥& HeSos &t BtL£dind he pawl
lever 214 s operat ed, and t he ratchet wheel 130 is constituted to be

rotated ip.ihe V\% ]] A reckd PlQé‘@mﬁQté’cﬁ‘% [ gt 08 Yol § f&ﬁ@' 210 i s

transm ssion As a resu en the 21 oscillating wei

olares” bl Selomee, gD (30 fon e T B nerg o e
portion (not illustrated) of the first transmission wheel 212.
The pawl lever 214 includes two pawl portions, that is, a pull
pawl 214f and a push pawl 214g. The second transmission wheel
216 is rotatably supported by the first bridge 104. The pull
pawl 214f and the push pawl 214g of the pawl lever 214 are
constituted to be brought in mesh with ratchet teeth (not
illustrated) of the second transmission wheel 216. When the
oscillating weight 210 is rotated, the pawl lever 214 is
constituted to be operated by rotating the first transmission
wheel 212. The pull pawl 214f of the pawl lever 214 is
constituted to be able to rotate the second transmission wheel
2l6onlyinonedirection (counterclockwisedirectioninFig.2).
The push pawl 214g of the pawl lever 214 is constituted to be
able to rotate the second transmission wheel 216 only in one
direction (counterclockwise direction in Fig.2). Therefore,
when the oscillating weight 210 is rotated, the pawl lever 214
is operated, and the ratchet wheel 130 is constituted to be

rotated in the clockwise direction based on rotation of the

second transmission wheel 216. As a result, when the
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Next, a constitution of a back train wheel will be explained. In reference
to Fig. 4, a back train wheel includes a mnute wheel 230 and an hour wheel
232. The mnute wheel 230 is constituted to be rotated by rotation of the
center wheel and pinion 122. The hour wheel 232 is constituted to be
rotated by one rotation per 12 hours by rotation of the m nute wheel 230.
An hour hand 244 attached to the hour wheel 232 indicates "hour". A
rotational center of the hour wheel 232 and a rotational center of the
center wheel & pinion 122 are constituted to be disposed at the sane
posi ti onOSict 1iL8 t 1pAef et Hbt 811001%1rrr05ﬁ§@dt’ heh¢ SeapnsRaf i tehfdr SBE1PAe m nute
wheel 230 on the main plate reference vertical axis line 205. (1, 5)
Const i t u2il@r ofara k@i Welindg uyrechynioPerREXng d£hwonsttemat o $Endisgi t chi ng
mechanismw || be explained. According to the tinepiece of the invention,
the sw tmekihagisechani smand a tinme setting nechanismare provided in order
to set time of the tinmepiece. In reference to Fig. 3, the switching

mechani smi s gondridwtad 1sh idrlada & setdiimnghdeaver 236, a yoke 237 and a
yoke hol der 238. The tinme setting nechanismincludes a hand setting stem

118 and a cl utgbywheel cfitchits HOUSF eahghe xparddion w{ed heycl ut gb wheel 272
is 22 integrated to the square shaft portion of the hand setting stem 118.

A POsi L1 00p0% 108 Nand etk stemitl 10 indl eegthomed) ogrgagenter axis

| i ne of setting stem T |s deternlned sSwW t chi ng appar at us
(setti ng ! %V%uteyohge§n935h5n| I ke)hour wheel 232. The minute wheel

230 is constituted to be rotated by rotation of the center wheel
and pinion 122. The hour wheel 232 is constituted tobe rotated
by one rotation per 12 hours by rotation of the minute wheel
230. An hour hand 244 attached to the hour wheel 232 indicates
“hour”. A rotational center of the hour wheel 232 and a
rotational center of the center wheel & pinion 122 are
constituted to be disposed at the same position. It is
preferable to arrange the rotational center of the minute wheel
230 on the main plate reference vertical axis line 205.
(1 - 5) Constitution of a switching mechanism

Next, a constitution of a switching mechanism will be
explained. According to the timepiece of the invention, the
switching mechanism and a time setting mechanism are provided
in order to set time of the timepiece. 1In reference to Fig.3,
the switching mechanism is constituted to include a setting
lever 236, a yoke 237 and a yoke holder 238. The time setting
mechanism includes a hand setting stem 118 and a clutch wheel

272. The square hole portion of the clutch wheel 272 is
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A position of the clutch wheel 272 in the direction along the center axis
line of the hand setting stem 118 is determ ned by the sw tching apparatus
(setting | ever, yoke, yoke holder and the like) . The clutch wheel 272

i ncludes an A tooth 272a disposed on a side proximate to a center portion
of the novenent 100 and a B tooth 272b di sposed on a side proximate to an
outer shape portion of the novenent 100. The B tooth 272b of the «clutch
wheel 272 is constituted by a ratchet gear. The winding pinion 133 includes
a winding small gear 133b constituted to be able to be brought in nesh with
the B toothtegpdpted tonehesguele skl PR721iand fatWenth i) seaicgeageaam 133c¢
constituted to be able to be brought in nesh wwth a gear portion of the
crown whekél8. 134 poFh¢ iwhndif nghenedd geedrt it3GIs tiesy ddAsint aitaidrdayt iomr at chet
gear. In a state of setting the hand setting stem 118 to O stage and in a
state of sedhdagGenherhand Said onghetemdldd: t 10y dtehage i st Aniioddh 272a of
the clutch wheel 272 is constituted not to be brought in nmesh with the gear

portion obythewiittieg WBeEka®39. (48t hey Sitadld ookt bhagchda ihand setting
stem 118 to O stage and Iin the state of setting the hand setting stem 118

to 1 stage,pddwe Bt %@tﬁh@c?l%legh e eg! uhsh yWgRl 4272 ks oR3a foRgtiHdited to be

brought in " mesh with the sma gear 133b of the wnding pinion 133. In a

Fhate of BB S I SRR S E1Ry! 01 Br%1 O AR 2120 ©
portion Ogy the switching apparatus (setting lever, yoke, yoke holder
and the like). The clutch wheel 272 includes an A tooth 272a
disposed on a side proximate to a center portion of the movement
100 and a B tooth 272b disposed on a side proximate to an outer
shape portion of the movement 100. The B tooth 272b of the
clutch wheel 272 is constituted by a ratchet gear. The winding
pinion 133 includes a winding small gear 133b constituted to
be able to be brought in mesh with the B tooth 272b of the clutch
wheel 272 and a winding large gear 133c constituted to be able
to be brought in mesh with a gear portion of the crown wheel
134. The winding small gear 133b is constituted by a ratchet
gear.

In a state of setting the hand setting stem 118
to 0 stage and in a state of setting the hand setting stem 118
tolstage, theAtooth272ao0f theclutchwheel 272 is constituted
not to be brought in mesh with the gear portion of the minute
wheel 230. In the state of setting the hand setting stem 118

to 0 stage and in the state of setting the hand setting stem

118 to 1 stage, the B tooth 272b of the clutch wheel 272 is
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t he hour wheel 230. In the state of setting the hand setting stem 118 to 2
stage, the A tooth 272a of the clutch wheel 272 1is constituted not to be
brought in nmesh with the small gear 133b of the wi nding pinion 133. Wen
the hand setting stem 118 is rotated in one direction in the state of
setting the hand setting stem 118 to O stage, the mainspring 120b is
constituted to be able to be wound up by rotating the clutch wheel 272
along with the hand setting stem 118 and rotating the ratchet wheel 130 via
rotation of the winding pinion 133, the crown wheel 134 and the crown

t ransni ssfenshheeted 3B bghbrought Hame sdevithgtBe esalils gea v d84be?df i n ot her
direction in the state of setting the hand stetting stem 118 to 0 stage,

al t hough théerigiditnghpiwhéeh 1322 | §nraoshbéd @f srgtwnghthdbahdnseseingng stem
118, the winding pinion 133 is constituted not to be rotated. (1. 6)
Constit utsoamoll & tcalkentage pecdha® spollaxpy2a edndtd iddtitah eheal calZ2ndar
mechanismw || be explained. According to the tinepiece having a cal endar,

a date indicaioridead re PRGN i &eBstvithathd gdke ppetabRdf based on
rotation of the back train wheel. The date indicator feeding nmechanism

i ncludes endaig NAiceat 9Bodr i Mi RGMIeEL 258, se @ AP @MREL AL S H@ &, | Ndi cat or
driving wheel 251 and a date 24 indicator 252. The internedi ate date

oot g P10 MSEk oG R BOSSELS 8 UL BT Dlgfation of 1e
rotated by rofati on g Wt A BLMBAL8L8: 9A Gd LSO R L¥L DY gear
133b of the winding pinion 133. When the hand setting stem
118 is rotated in one direction in the state of setting the
hand setting stem 118 to 0 stage, the mainspring 120b 1is
constituted to be able to be wound up by rotating the clutch
wheel 272 along with the hand setting stem 118 and rotating
the ratchet wheel 130 via rotation of the winding pinion 133,
the crown wheel 134 and the crown transmission wheel 135. When
the hand setting stem 118 is rotated in other direction in the
state of setting the hand stetting stem 118 to 0 stage, although
the clutch wheel 272 is rotated along with the hand setting
steml118, thewindingpinionl33isconstitutednot toberotated.
(1 - 6) Constitution of a calendar mechanism
Next, a constitution of a calendar mechanism will be
explained. According to the timepiece having a calendar, a
date indicator feeding mechanism is constituted to be operated
based on rotation of the back train wheel. The date indicator

feeding mechanism includes a date indicator driving wheel 250,

an intermediate date indicator driving wheel 251 and a date
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wheel 251. The date indicator 252 is constituted to be rotated by (1/31)
once per day by a date feeding paw 250b provided at the date indicator
driving wheel 250. The date indicator 252 is constituted to be rotated by
one rotation per 31 days. A position in a rotational direction of the date
indicator 252 is rectified by a date junper 253. Date characters 252c from
"I, to "31" provided at the date indicator 252 are constituted to
indicate "date" (refer to Fig. 5). (1- 7) Constitution of a date correcting

mechani sm Next, a stifuti.on of a.date,correcting nmechanismwll be

expl ai ned it i e Pace B O TR OLACE A Carl TE& BR60 oL O (e 'dat o
correcti mechani sm for correcting display of date _ by the date indicator
252. In retlerénc@ bl Eiged £oR8 59 t.eA,d,S%yt %tﬂ%&%nc?érftéﬁthf%ﬁr r‘i’éﬁ%]mi smis
constituted by the clutch wheel 272, the winding pinion 133, a first
correct or’3%-andhPsdfbn 1R_t¢I R WHdelingbyheglf ?58tl%d?qﬂ§ctt1c¥r‘1tterdaﬁ§m ssi on
setting wheel 258 and a corrector setting wheel 259. When the hand setting
st em 118 hsreomteddyirntenéodiatedtd bnt ¢ rmed it dabé indiitahgridrd vilmgnd setti ng
stem 118 to 1 stage, the clutch wheel 272 is rotated, the corrector setting
wheel 259 He1lpRudt edlHendane ididiectticon252 d sstopsat tat éd st bpasittaten vi a
rotation of the winding pinion 25 133 and the first corrector transm ssion

setting wheell /257, onadpes 6aRsbit &t @shké of bed vl 4wl M @ riohe ddat e
i ndicator 252 by rotating the corrector setting wheel 259 at the first

Pgtsiat Lgn-at the date indicator Ao iry arell bybed Ml dadenflate be
252 is constituted to be rotated by one rotation per 31 days.
A position in a rotational direction of the date indicator 252
is rectified by a date jumper 253. Date characters 252c from
“1” to “31” provided at the date indicator 252 are constituted
to indicate “date” (refer to Fig.5).

(1 - 7) Constitution of a date correcting mechanism

Next, a constitution of a date correcting mechanismwill
be explained. The timepiece of the invention can be provided
with a date correcting mechanism for correcting display of date
by the date indicator 252. 1In reference to Fig.1l and Fig.4,
thedate correctingmechanismis constitutedby the clutch wheel
272, the winding pinion 133, a first corrector transmission
setting wheel 257, a first corrector transmission setting wheel
258 and a corrector setting.wheel 259. When the hand setting
stem 118 is rotated in one direction in a state of setting the
hand settingstem118 to 1l stage, the clutchwheel 272 is rotated,

the corrector setting wheel 259 is pivoted in one direction

to stop at a first position via rotation of the winding pinion
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even when the hand setting stem 118 is rotated in other direction in the
state of setting the hand setting stem 118 to 1 stage. (1 - 8) Constitution
of a mainspring winding state display nechanism Next, a constitution of a
main spring winding state display nechanismw || be explained. The

mai nspring wi nding state di splay nechani smincludes a planetary nechani sm
In reference to Fig. 1 and Fig. 4, the planetary nmechani smconstitutes a
speed reduci ng nechani sm cooperatively noved with a barrel gear 120d for
reducing the speed of rotation of the barrel gear 120d. The pl anetary
mechani sm 3 handidden fiiirsgt counenhes| t18psnas$iertsept bmetwhrseWdeel, 152, a
second pl anetary wheel 154 and a second sun wheel 156. The first sun mheel
150 is fiamed itsocanbbwentedhaf beporié o 100hAt pridve dedeainditaner 2hzddl e
portion of a barrel stem 120c of the barrel conplete 120 (portion on a side
of the nmwy pophairg1b2 andanor sétteinmpshepl A%OEE €hé @ iashaidimiface of the
barrel gear 120d. The first planetary wheel 152 is attached rotatably to

the bottomd agecahndikatbarasl i geanst20died e sepenb I anhgbarot el 154 is
rctatably attached to the bottomface of the barrel gear 120d. The second

sun wheele 56, h55 t%%%érﬁ?%té‘%%“&%% 108 @s'r%‘@%rt Id oL RRY &@étll%g{t ion of

26 the barrel stem 120c of the barrel conplete 120 (portion nostl

prOX|natgu{qj}hgtg@%noplgﬁgP%g;%lrsgggdféé 1§ Q5Q99%581§§ is nstituted

to be brought Tn nesh w pl ane eel irst

| anet ar mh 152 nsti r
planeta y .e% C%nstit%%1%% %%t%dnégn%%rgn%u%lnding state display

mechanism

Next, aconstitutionof amainspringwinding statedisplay
mechanism will be explained. The mainspring winding state
displaymechanismincludesaplanetarymechanism. Inreference
toFig.1l and Fig.4, the planetary mechanism constitutes a speed
reducing mechanism cooperatively moved with a barrel gear 120d
for reducing the speed of rotation of the barrel gear 120d.
The planetary mechanism includes a first sun wheel 150, a first
planetary wheel 152, a second planetary wheel 154 and a second
sun wheel 156. The first sun wheel 150 is fixed to a lower
shaft portion 120h provided at a lowermiddle portion of abarrel
stem 120c of the barrel complete 120 (portion on a side of the
main plate 102 and on a side most proximate to a bottom face
of the barrel gear 120d. The first planetary wheel 152 is
attached rotatably to the bottom face of the barrel gear 120d.
The second planetary wheel 154 is rotatably attached to the
bottom face of the barrel gear 120d. The second sun wheel 156

is rotatably attached to a lower front end shaft portion of
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in mesh with the second pl anetary wheel 154. The second planetary wheel 154
is constituted to be brought in mesh with the second sun wheel 156. Wen
the barrel gear 120d is rotated, the first planetary wheel 152 is
constituted to be able to be rotated while revolving around the first sun
wheel 150. When the barrel gear 120d is rotated, the second planetary wheel
154 is constituted to be able to be rotated while revolving around the
first sun wheel 150. It is preferable to arrange a rotational center of the
first sun wheel 150 at the second region 202 A first winding mark

i nternedi ate wheel. 180 i rofa S port by. mai n Iate 102 and the
date i ndi@é‘? SRR Hr e &395 %#5%1 ki%%reu]?'ﬁé’mp 235 %szﬁﬁtﬁﬁ KRG 5H1et medi at e
wheel 180 includes a first w nding nark internedi ate gear 180a_and a first
wi ndi ng MRFRXITRES RUILRECTPIRIRRUBAN2) 1t TRe Drettesy vheglatvandge a
rotational center of the first wnding mark internedi ate wheel 180 at the
third regtorsRD3ited sedendrowyndilnguesir Kithttdyenkdi 2t @ laheskrysdssl r ot at abl y
supported by the second nain plate 112 and the date indicator maintaining
pl at e 11615The Toechindswphdhagarmmihdeait 5 rediatnes titteeledli8@ beibdugleds a second
wi nding mark internedi ate gear 182a and a 27 second w ndi ng mark

i nt er medi fi emphi @A th82ne Idedsndref enabiey whaklalsat at iteralsaaiier of the
second winding mark internediate wheel 182 is arranged at the third region

203. A wigth g S8y Kinedni Y8 4WhelonkB4 that JOE8LE0InE RO hede B e second

main plate
the second sun wheel 156. When the barrel gear 120d is rotated,

the first planetary wheel 152 is constituted to be able to be
rotated while revolving around the first sun wheel 150. When
the barrel gear 120d is rotated, the second planetary wheel
154 is constituted to be able to be rotated while revolving
around the first sun wheel 150. It is preferable to arrange
a rotational center of the first sun wheel 150 at the second
region 202.

A first winding mark intermediate wheel 180 is
rotatably supportedby the main plate 102 and the date indicator
maintaining plate 116. The first winding mark intermediate
wheel 180 includes a first winding mark intermediate gear 180a
and a first winding mark intermediate pinion 180b. It 1is
preferable to arrange a rotational center of the first winding
mark intermediate wheel 180 at the third region 203. A second
winding mark intermediate wheel 182 is rotatably supported by
the second main plate 112 and the date indicator maintaining
plate 116. The second wtnding mark intermediate wheel 182

includes a second winding mark intermediate gear 182a and a
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112. The wi nding mark drive wheel 184 is arranged between the second nmain
plate 112 and the date indicator maintaining plate 116. The w ndi ng mark
drive wheel 184 includes a first segnent portion 184b and a second segnent
portion 184f. A first segnent gear 184c is provided at the first segnent
portion 184b. A second segnent 184g is provided at the second segnent
portion 184f. It is preferable to constitute an outer dianeter (pitch
dianeter) of the first segnment gear 184c to be a dinension larger than an
outer diameter (pitch dianeter) of the second segnment gear 184g. It is

pr ef er abl eethad wandopemand gt enediatrepinien 18@bgneht igaare Bz lies about 25
degrees. It is preferable that an opening angle of the second segnent gear
184g i s abioat a5®tatdgnedscermirer of ndhienges ararkw tind veg whedl i rit@drreahisttid ut es a
"def ormed segnent gear” having the two segnent gears having the different

outer di apméer 9 80PLsclrdirdyert atsihe tHied re§ionSEENR @eadidG4 s
constituted to be brought in nesh with the second w nding mark internedi ate

gear 182ayr A;Miyadicnol kK i nf siBRokecaMALABI e IRPREERG 1Ak the
second main plate 112 and the date indicator maintaining plate 116. The

wi ndi ng pﬁfiigbi rfr%iec‘@m&ir}?gg\ta{erg@hy%g vﬁgé’@blnqiSQgis !sﬁfégng,%%b%ﬁ&?gﬁn% wi ndi ng

mar k gea a is const to 2 rought in nme e second
he .wi_ndi ng, mark in gat or 190 is

segnent gear 184q.. A ,rotational .center of f. . i
o Panged Sorok FRGTORIUR Ehe Har T dt be rakiandy Per T ear ekl e 208

and on a p de Bpox, B8 End Rt AN AZEY 11 $heTLALE £ 21266 Qifent

portion 184b and a second segment portion 184f. A first segment
gear 184c is provided at the first segment portion 184b. A
second segment 184g is provided at the second segment portion
184f. It is preferable to constitute an outer diameter (pitch
diameter) of the first segment gear 184c tobe adimension larger
than an outer diameter (pitch diameter) of the second segment
gear 184g. 1t is preferable that an opening angle of the first
segment gear 184c is about 25 degrees. It is preferable that
an opening angle of the second segment gear 184g is about 50
degrees. The winding mark drive wheel 184 constitutes a
“deformed segment gear” having the two segment gears having
the different outer diameters (pitch diameters). The first
segment gear 184c is constituted to be brought in mesh with
the second winding mark intermediate gear 182a.
Awindingmark indicator 190 is rotatably supported
by the second main plate 112 and the déte indicator maintaining
plate 116. The winding mark indicator 190 includes a winding

mark gear 190a. The winding mark gear 190a is constituted to
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direction of the dial

t he w ndi

pl ate reference vertica

stem 118.

232. A winding mark hand 196 constituting a mainspring w nding state
di splay nenber is attached to a w nding mark

110) . It is preferable that a rotational center of

ng mark driving wheel 184 is arranged in a region on the main

axis line 205 and proximate to the hand setting

It is preferable that a rotational center of the w nding mark
drive wheel 184 is arranged at a region between the rotational center of
the wnding mark indicator 190 and a rotational center of the hour

wheel

i ndi cator stem of the w nding

mar k i ndieat brougbt Weemesh nwl Hspthagsecadingegrmeng issamtended td di spl ay
tuting a rotational center by a position in 3 o' clock direction of
tdBatnoh &k cenvemrent theOyindisngumadkngydsitcemdrah8l0 1%6ar camgdd t ut i ng-
spring winding state display nmenber is attached to the w nding

mar k i ndi gataotregtiem of theemat Adb NPt ¢ratel€ e riehdiecad ot 1 90 .axAccoidergpi o t he
constitution, in reference to Fig. 5 a display sign 110a indicating a

by consti
t he di al
the main

Mai NSpri ngniMdidh NG 4 Habe1hd tRr 0y itthedh ahqtdea tdi

di spl ay

w ndi ng mar

stdf. 1 Forzexamie the

sign 110a includes nunerals of "0", "5?‘, "40", "60". The user can

know a Stéli.ﬁe@ham@agegﬁ%lnﬂ@ﬁpriftgip & RSO Of 5 AofdOdnend of the

hand 196 an

the display sign 29 110 a. By the constitution,

the rotatignal ogptare ofs ddieqinding. Tack and) 198, (1hat, I spadetal i onal

center of power reserve I n

arrange an ar rary

a region on € main p € rererence vertic axls ine

pertinent_position Hﬁlthe.nnv§a nt 1Q0 of the t%neg&ece.re ardhﬁi§ of a

position

and proximate to the hand setting stem 118. It is preferable
that a rotational center of the winding mark drive wheel 184
is arranged at a region between the rotational center of the
winding mark indicator 190 and a rotational center of the hour
wheel 232. A winding mark hand 196 constituting a mainspring
winding state display member is attached to a winding mark
indicator stem of the winding mark indicator 190. When a
mainspring winding state is intended to display by constituting
a rotational center by a position in 3 o’clock direction of
the dial 110 in the movement 100, the winding stem hand 196
constituting the main spring winding state display member is
attached to the winding mark indicator stem of the winding mark
indicator 190. According to the constitution, in reference
to Fig.5, a display sign 110a indicating a mainspring winding
state is provided at the dial 110. For example, the display
sign 110a includes numerals of “0”, “20”, “40”, “60”. The user
can know a state of winding the mainspring by a position of

a front end of the winding mark hand 196 and the display sign
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of the rotational center of the barrel gear 120d. Further, by the
constitution, an influence of backlashes of nesh anong the gears for
transmtting rotation to the winding mark hand 196 can be reduced and
operation of the winding mark hand 196 can effectively be prevented from
being retarded. (1. 9) Operation of winding up a mainspring In reference to
Fig. 1 through Fig. 4, in a state of conpletely w nding back the mainspring
120b, by rotating the automatic winding train wheel, the ratchet wheel 130
i s rotat h clock S8 di rection.  Under e state otatiaon of the
barr el gglglroalzoé glr% |e Byt %efgﬁfagrlov\ﬁg(ﬁe i ¢ fgh €359 % der t he
state, the qiarrel (1 and the first sun whee 50 are rotated by
rotati on "Gt H’éar}dat t |+ Sy3¢ O Rt o tcenﬁlearn& aRPRfed®f37 s rotated

(only rotati on) by rotation of the first sun wheel 150. The second

pl anet ar Y MHEAT IH4CRE be graregeCont 21t BERLTEAT YICFot 22 o OsT tRE first sun
wheel 152. The second sun wheel 156 is rotated by rotation of the second

pl anet ar yinwizbel meggmemhel GQ st the idingp ifg«k riegeedhedisacé apeslitios0 is
rotated by rotation of the second sun wheel 156. The second w nding mark

i nt er medict ehsheelt at82niad cenatedolfythethéroal ofat hE2§dr stFuwitheirng mar k

i nternedi ate wheel 180. The winding 30 mark drive wheel 184 is rotated by
rotationwf thhecsesontutd &elj rg iABIKehotesMMpdicatle sweeeb f Ifesh Biene ndi ng

mark indicator 190 is rotated in the clockw se direction by rotation of the

windi ng tR lgedirisveowheLindBfeting rotation to the winding mark hand
196 can be reduced and operation of the winding mark hand 196
can effectively be prevented from being retarded.
(1 - 9) Operation of winding up a mainspring

In reference to Fig.l through Fig.4, in a state of

completely winding back the mainspring 120b, by rotating the
automatic winding train wheel, the ratchet wheel 130 is rotated
in the clockwise direction. Under the state, rotation of the
barrel gear 120d is rectified by the center wheel & pinion 122.
Under the state, the barrel stem 120 and the first sun wheel
150 are rotated by rotation of the ratchet wheel 130. The first
planetary wheel 152 is rotated {(only rotation) by rotation of
the first sun wheel 150. The second planetary wheel 154 is
rotated (only rotation) by rotation of the first sun wheel 152.
The second sun wheel 156 is rotated by rotation of the second
planetarywheel 154. The firstwindingmark intermediate wheel
180 is rotated by rotation of the second sun wheel 156. The

secondwindingmark intermediatewheel 182 isrotatedbyrotation

of the first winding mark intermediate wheel 180. The winding
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Therefore, as wi nding up the mainspring 120b, the w nding mark hand 196 is
rotated in the clockw se direction, the w nding mark hand 196 is brought
into a state of indicating "60" of the display sign 110a froma state of
indicating '1011 of the display sign 110a by the w nding mark hand 196, via
a state of indicating "20" of the display sign 110a by the winding mark
hand 196, further, via a state of indicating "40" by the w nding mark hand
196. A state shown in Fig. 5 indicates a state in which the w nding mark
hand 196 slightly passes a state of "2/3 wi nding" of the mainspring. In the
case of the hand winding tinepiece, the mainspring cannot be wound up nore
t han a stB@ek dgfi vemiigeln Bdlilsgrotpit achby Asitasgonmyt thegdadencevinginhe case

of the automatic wi nding tinepiece, when the mainspring is going to be
wound up marlk irtarnediate whfeelf GBE . wi T ng'hdafnag herkaindpeangy 120 porti on
of a slipping attachnent (not illustrated) provided in the barrel conplete
120 is slippedatknd in shated dakwitsiecdii rddrei @b bppiatg @itdrachneetwisdshg pped, by
bringing the winding mark indicator 190 into contact with a w nding mark

i ndi cat ormafeoieevseiessa ngy, pin (not illustrated) , the.wi nding hand 196
can be hanpered frombeing rotated further in the counterclockw se

direction. 31 (1- 10)r{PRIfiONakny NI Jhande TRMEIRML d B2wbNding back a

mai nspring) In reference to Fig. 1 through Fig. 4, 1n a state of wnding up

the nains@fﬂ@ﬂng%ﬁggiiH%AdP?b%aing$%%{éHéyﬂ Qgetg?ogﬁ&igé direction,

the winding mark hand 196 is brought into a state of indicating
“60” of the display sign 110a from a state of indicating “0”
of the display sign 110a by the winding mark hand 196, via a
state of indicating “20” of the display sign 110a by the winding
mark hand 196, further, via a state of indicating “40” by the
windingmark hand 196. A state shown in Fig.5 indicates a state
in which the winding mark hand 196 slightly passes a state of
“2/3winding” of themainspring. Inthecaseof thehandwinding
timepiece, the mainspring cannot be wound up more than a state
of “full winding” by the mainspring. Meanwhile, in the case
of the automaticwinding timepiece, when themainspring is going
tobewoundupmorethanastateof “fullwinding” of themainspring,
a portion of a slipping attachment (not illustrated) provided
in the barrel complete 120 is slipped. In a state in which
the slipping attachment is slipped, by bringing the winding
mark indicator 190 into contact with a winding mark indicator
degree determining pin (not illustrated), the winding hand 196
can be hampered from being rotated further 1in the

counterclockwise direction.
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gear

120d. Under the state, the barrel gear 120d is rotated in the

cl ockwi se direction. Under the state, rotation of the ratchet whee

rectified by operation of the clip 131

wheel

the planetary gear nechanism By rotation of the barrel gear 120d,

first

130 is

engaged with teeth of the ratchet
130. Therefore, the first sun wheel 150 constitutes "fixed gear” in

t he

pl anetary wheel 152 and the second pl anetary wheel 154 execute

"planetary novenent” in which the rotational centers are varied. By the
pl anetary novenent of the first planetary wheel 152 and the second
pl anet ary (hhedl0)19perakdosedondopnahehand wheenense(inswindoredoadhe fir st
w nding mark internediate wheel 180 is rotated by rotation of the second

sun wheel a188ingpeisgtond w nding nmark internedi ate wheel

182 is rotated by

rotation of the first winding mark internedi ate wheel 180. The w ndi ng
mar k drive wheeln &4 eirsencettat Bdlg by thatoatghoni @f4 t he ssetahd ofi mthaing mar k

i nternedi ate wheel 182. The winding mark display wheel 190 is rotated in
t he count epctioekid Bessht 1&gt itOiMedY s hattiicaf edobyt het wt hAgnghedskr tk1 ve wheel
184. Therefore, as winding back (releasing) the mainspring 120b by
the barrefeagonpb@! e thdlr the ¥WtadiNocr@rdahand gb36 h90R0t gt sk dted he

countercl ockwi se direction at a speed | ower than a nornal

rotating

32 rotational

speed of {heyd @l%_cmq%%-dirf'é’é@{%i?’ Urfee MM AL 8165 £ IR AN 196 {i5e brought

into the state of indicating "0" o i'gn _
et AIndOE 148 SR B39 03 BYeLOE i ¥hNdEngh Bl hang, 196, via

indicating !
t
the state a

the display sign 110a fromthe

engaged with teeth of the ratchet wheel 130. Therefore, the
first sun wheel 150 constitutes “fixed gear” in the planetary
gear mechanism. By rotation of the barrel gear 120d, the first
planetary wheel 152 and the second planetary wheel 154 execute
“planetarymovement” inwhich therotational centersarevaried.
By the planetary movement of the first planetary wheel 152 and
the second planetary wheel 154, the second planetary wheel 156
is rotated. The first winding mark intermediate wheel 180 is
rotated by rotation of the second sun wheel 156. The second
winding mark intermediate wheel 182 is rotated by rotation of
the first winding mark intermediate wheel 180. The winding
mark drive wheel 184 is rotated by rotation of the second winding
mark intermediate wheel 182. The winding mark display wheel
190 is rotated in the counterclockwise direction by rotation
of the winding mark drive wheel 184. Therefore, as winding
back (releasing) the mainspring 120b by rotating the barrel
complete 120, the winding mark hand 196 is rotated in the

counterclockwise direction at a speed lower than a normal
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of indicating "40" of the display sign 110a by the wi nding mark hand 196
and via a state of bringing the winding mark hand 196 into the state of
i ndi cating "20" of the display sign 110a. For exanple, when the w nding mark

196 indicates "20", it is shown that a duration is 20 hours, when the
winding mark 196 indicates "40", it is shown that the duration is 40

hours, and when the w nding mark 196 indicates "60", it is showmn that the.
duration is 60 hours. The display sign 110a may be constituted to indicate
a "full winding" state of the main spring by "I", indicate a "half w nding"

state of rheanapnapripgedywyt the2trand vinekkat Sherefelreasthesvat@ding t he
mai nspring by "0". Further, the display sign 110a nay be constituted to
i ndi cate mthe Héndi 1194 ndi bgoughat énod the fEitmsEri dgdhyatiag %7 ofdi cate
the "half w nding" state of the mainspring by "50 % and indicate the

"rel ease” tpkal 59 ayf BE gABL NSPTArGY Blie 'S Ie A ipEDALEING “d0M€odi SPEay sign
110a nmay be constltuteg to indicate the "full wnding" state of the

mai nspri nalgfélaplé G Qilog! BySERE wididLabek hhR 1w f Wiandhagst state of the
mai nspri ng semTircle sign and indi cate the "rel ease” state of the

Mai nSpr i ”QF(%XHl‘égH@%gaGhbc' ¥ %hgg# %é]l]zu{ é%nEﬁ’dé‘ h?é‘ w‘iﬁﬁ%%ﬂ}? 33 In

rgaf e_r ence ( ete | ece nsprl ng
W oo =t ats Sheuliy spealys ot phe et 'so?h%é‘ﬂ@%ﬁﬂ%?i RghiTaboce caoe
di spl ay aggaga%gg égate of indicating “20” of the display sign 110a.
For example, when the winding mark 196 indicates
“20”, it is shown that a duration is 20 hours, when the winding
mark 196 indicates “40”, it is shown that the duration is 40
hours, and when the winding mark 196 indicates “60”, it is shown
that the duration is 60 hours. The display sign 110a may be
constituted toindicatea™“full winding” state of themainspring
by “1”, indicate a “half winding” state of the mainspring by
“1/2” and indicate a “release” state of the mainspring by “0”.
Further, the display sign 110a may be constituted to indicate
the “full winding” state of the mainspring by “100 %”, indicate
the “half winding” state of themainspringby “50 %” and indicate
the “release” state of the mainspring by “0 %”. Alternately,
the display sign 110a may be constituted to indicate the “full
winding” stateof themainspringby“blackcirclesign”, indicate
the “half winding” state of the mainspring by “semicircle sign”
and indicate the “release” state of the mainspring by “white

circle sign”

(1 - 11) Explanation of complete
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contained in the tinepiece case 290. "Hour" of the current tinmeis

i ndi cated by the hour hand 244. "M nute" of the current tinme is indicated
by the minute hand 24 6. "Second" of the current tinme is indicated by the
second hand 248. Current "date" is indicated by the date character 252c
provided at the date indicator 252. The display sign 110a provided at the
dial 110 indicates the duration capable of operating the tinmepiece having
the mai nspring wi nding state display apparatus. In Fig. 5 the w nding nmark

hand 196 indicate sition_of slightl Ssin 40" of e display sign
103, The ot at o CRSGSTERAT ThE dur art G LEES e Tt eprrRgceiil to or
| onger than 40 ,hours. An angle , of rotaﬁin t he w ndi mar k_hand 196 from
the "f ul | L7 RARRGPT 1BBAIE I % Hed TP RSP PG RS Kagnien 1 APEd 1 o s pond t 0
the duration of the tinepiece. As has been expl ai ned above, according to
the timeptREEIPRYATGTERS CREIGSS 4 MY WiThEIRRY Stedttel OQPE HhaL IsRedUs of the
invention, the durationof the tinme piece can be indicated very
conpr ehend@vEny. the) medaend lagbodintEmg Netkate adsepbar appeditst iof a
ti mepi ece having a nmainspring wi nding state di splay apparatus of the
i nventi oncomidind® expgiha riddhepirdeheasel REW. ng™ ksxpt ‘anaf i e @umesdri ption 34
will mainly be given of points of the second enbodi nent of the tinepiece
havi ng t heimaiis Sspdidetad bdithg isdat @atidsp Ay appanaktsof ehetdwerdemtent i on
different fromthe first embodinent of the tinepiece having the main spring
wi ndi ng stakeidiisplia¥tapRaitHdiinutehand246. “Second”of thecurrent

time is indicated by the second hand 248. Current “date” is

indicated by the date character 252c provided at the date

indicator 252. The display sign 110a provided at the dial 110

indicates thedurationcapableof operatingthetimepiecehaving

the mainspring winding state display apparatus. In Fig.5, the

winding mark hand 196 indicates a position of slightly passing

“40” of thedisplaysignll0a. The state showsthat theduration

of the mainspring is equal to or longer than 40 hours. An angle

of rotating the winding mark hand 196 from the “full winding”

state of the mainspring is constituted to correspond to the

duration of the timepiecé. As has been explained above,

according to the timepiece having the mainspring winding state

displayapparatusof theinvention, thedurationofthetimepiece

can be indicated very comprehensively.

(2) Second embodiment

Next, a second embodiment of a timepiece having a

mainspring winding state display apparatus of the invention

will be explained. Inthe followingexplanation, adescription
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of the invention. Therefore, the above-descri bed explanation of the first
enbodi nent of the tinepiece having the mainspring w nding state display
apparatus will be applied to a portion which is not described in the
following. In reference to Fig. 6 through Fig. 8, according to the second
enbodi nent of the tinmepiece having the nmainspring w nding state display
apparatus of the invention, in a novenent 320 of the tinepiece having the
mai nspring w nding state display apparatus, the rotational center of the
wi ndi ng mark di splay wheel 190 is arranged in a region on the main plate
r ef er encewhbt inegitldl baxysven @& posnts o6 thecs eekndiamaadimendf of Hehai al 110.
A wnding mark drive wheel 324 is rotatably supported by the second main
pl ate 112timépiese prefiegdibleand iredpal rovandonals teertodrsmifayt dppawratdisg mar k
drive wheel 324 is arranged at a region on the nmain plate reference
vertical agishéiNevedSidm 3 fFfedevak fdioeehieoiiobtt BabddaheAdOof thei s
preferable that the rotational center of the winding mark drive wheel 324

i s arrangegnapidcé 8div9AgRMREh S F 01l 8ABhg sEERERTI 1 AhSopd Fehi (g mar K
di spl ay wheel 190 and agr ot ati onal cgznt er of the houér%Jc wheeIEMZBZ. The

Wi ndi ng mafk Hdr i NeeMPESh, 324 P Mdesh @ dbo el (R8OTE Bl aPOkL 1 M 324D and a

second segnent portion 324f. A first segnent gear 324c 1s provided at the

Sy R DOE LR b o DSRERL B0 RO M ppBh U er
substant | ol LysLhe SAe B340, 04 8L GLATRLEN: {Ple Pt €70 01 & seoond
which is not described in the following. In reference to Fig.6
through Fig.8, according to the second embodiment of the
timepiecehavingthemainspringwinding statedisplayapparatus
of the invention, in a movement 320 of the timepiece having
the mainspring winding state display apparatus, the rotational
center of the winding mark display wheel 190 is arranged in
a region on the main plate reference horizontal axis line 206
in 6 o’clock direction of the dial 110. A winding mark drive
wheel 324 is rotatably supported by the second main plate 112.
It is preferable that a rotational center of the winding mark
drivewheel 324 isarrangedat aregiononthemainplatereference
vertical axis line 205 in 3 o’clock direction of the dial 110.
It is preferable that the rotational center of the winding mark
drive wheel 324 is arranged at a region between a rotational
center of the winding mark display wheel 190 and a rotational
center of the hour wheel 232. The winding mark drive wheel

324 includes a first segment portion 324b and a second segment

portion 324f. A first segment gear 324c is provided at the
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di aneter (pitch dianeter) of the first segnment gear 324c nmay be constituted
to differ fromthe outer dianmeter (pitch dianeter) of the second segnent
gear 324g. It is preferable that an opening angle of the first segnent gear
324c is about 25 degrees. The second segnment gear 324g is provided at the
second segnment portion 324f. It is preferable that an opening angle of the
second segnent gear 324g is about 60 degrees. The wi nding mark drive wheel
324 constitutes "deforned segnent gear" including the two segnent gears.
The first segment gear 324c is _constituted to be brought in nesh wth the
second wi Hdinss ®eORCnAt BPrEdPat 824kar UB82E PHSLeraibdGi r§ FRPRTEAELEat or 190
is rotatably supported by the second main plate 112 and the date indicator
mai nt ai ni B puses digretdhe(m tredi g ametier) ndif caberf 1Pk isegmedds ggawi ndi ng
mark gear 190a. The second segnent gear 324g is constituted to be brought
in mesh w32 o theeb svardtinegy snrks gesirariti9ital 1 \Byh¢ heme@ssdn buteoniamateot at i onal
center of the winding mark hand 196 (that is, rotational center of a power

reserve i ngdiieaihordi se@itete Ifr angeGonal saRymahBi igealry 3Peigt.i neAk paskki on in
t he novenent of the tinepiece regardless of the position of the rotational

center ofyithe thar (ght8gadi drdde r FW1 hek, f@YsEh§e§£%ﬁE'§éEﬂ(yiAcaﬂa§6
i nfl uence of backlashes of mesh anong gears for transmtting rotation to

the w nding fectl Veﬁﬁ?@%?f‘f‘e??r%ﬁ‘%%&%i}toéaﬁg arf?@@éf‘t(g?g g&%ﬁ@t@&ﬁ‘d' ng mark

hand 196 can prevente eing ret e second main

plate 112b§ékesecondsegmentgear324g It ispreferable that anopening

angle of the first segment gear 324c is about 25 degrees. The
second segment gear 324g is provided at the second segment
portion 324f. It is preferable that an opening angle of the
second segment gear 324g is about 60 degrees.

The winding mark drive wheel 324 constitutes
“deformed segment gear” including the two segment gears. The
first segment gear 324c is constituted to be brought in mesh
with the second winding mark intermediate gear 182a. The
winding mark indicator 190 is rotatably supported by the second
main plate 112 and the date indicator maintaining plate 116.
The winding mark indicator 190 includes a winding mark gear
190a. The second segment gear 324g is constituted to be brought
in.mesh'with the winding mark gear 190a. By the constitution,
a rotational center of the winding mark hand 196 (that is,
rotational center of a power reserve indicator) can be arranged
at an arbitrary pertinent position in the movement of the
timepiece regardless of the position of the rotational center

of - the barrel gear 120d. Further, by the constitution, an
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date indicator holder 116, and the w nding mark indicator 190 are
constituted to be able to integrate the winding mark display wheel
plurality of positions to be able to be applied to both the first

enbodi nrent and the second enbodi nent of the

190 at a

ti mepi ece having the nainspring

wi ndi ng state display apparatus of the invention. It is preferable to
constitute the second nmain plate 112 to be able to integrate the w nding

mar k i ndi cat or
a constitution for providing the wi nding mark indicator

position

190 at other position so as to be able to be applied also to
190 at ot her

ition., According i nvention, the mai nspring w nding, state can be
displayedlﬁgf?ﬁ%cﬁﬂﬁ%%ﬁﬁﬂﬁﬁﬁweﬁaﬁé @@% %RPQﬂDH?FFFugPﬁgtFﬁ%S bt Bt Pdnal

center by a plurality of positions usi ng the single novenent and
thereforerOF?Hé%FeE@stHSVWﬂ@dl§gpméF§lP@?dof9@e§ﬁﬁh§“%aﬁ?

&8 dy delreal i zed.

In reference to Fig. 8, the novenent 320 of the tinmepiece having the
mai NsSpri ngPYk Al aY Qfatéedwspﬁayga@péka@@Qd|L96xﬂﬂnu¢ﬁiﬁ¢¢ﬂ1¢k¥tb%ﬁplece

case 290. A display sign 328a provided at a dial

328 indicates a duration

capabl e oprepentednyont beihgnmegisackedaving sdwnmamasprp ek evlidi, nghst at e

di spl ay

apparatus. In Fig .8, the winding mark hand 196 indicates a

posi tion @itslirghidatqrassilaegr” 406, eind bRediSjd Bryg $iagx 328acaB8drAsothas been

expl ai ned above,

according to the tinmepi ece having the nmainspring w nding

state di splaroaRRAAkEs & pbhldwenhitefratbhedWE akii A8 Rfr K despidepi ece can
be di splayed very conprehensively.

wheel 190 at a plurality of positions to be able to be applied
to both the first embodiment and the second embodiment of the
timepiecehavingthemainspringwinding state displayapparatus
of the invention. It is preferable to constitute the second
mainplate 112 to be able to integrate the windingmark indicator
190 at other position so as to be able to be applied also to
a constitution for providing the winding mark indicator 190
at other position. According to the invention, the mainspring
winding state can be displayed by the winding mark hand 196
byconstitutingthe rotational centerbyapluralityofpositions
by using the single movement and fherefore, timepieces having
a plurality of designs can easily be realized.

In reference to Fig.8, the movement 320 of the
timepiece having themainspringwinding state display apparatus
is contained in the timepiece case 290. A display sign 328a
provided at adial 328 indicates a duration capable of operating
the timepiece having the mainspring winding state display
apparatus. In Fig.8, the winding mark hand 196 indicates a

position of slightly passing “40” of the display sign 328a.
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(3) Third enbodi nent Next, a third enbodi nent of a tinepiece having a main
spring w nding state display apparatus of the invention will be explained.
In the foll owi ng explanation, a description will nmainlybe given of points
of the third enbodi nent of the tinepiece having the mainspring w nding
state display apparatus of the invention different fromthe first

enbodi nent of the tinepiece having the mainspring wi nding state display
apparatus of the invention. Therefore, the above-descri bed expl anation of
the first enbodi nent of the tinepiece having the mainspring winding state
di spl ay appdrcat bsenfertiainacnbbua, addodys rappbiBte tamegipoethanihi ch i s
not described in the followng. In reference to Fig. 9 and Fig. 10,

accor di ngthembheasphihd wamdldcignendt 0di $heay tppeph e offaHenn tdret irgai NSpri ng
wi ndi ng state display apparatus of the invention, in a novenent 330 of the

tinepi ecetR@Vi d\@rat 16n M MSRPHANY tWik@iikgest aba dbepl @ysgrPpedt Ussry he _
rotational center of the winding mark indicator 190 is arranged at a region

on the na&5h§4ég§h§§$@1§pce vertical axis line 205 and in 9 o'clock
direction of the dial 110. A winding mark drive wheel 334 is rotatably

supported e $esan in plate 112. It is preferable that a rotational
center of(?%e%ﬁ%ﬂ%ing %%r %hive 38 wheel 334 is arranged at a region on the

the dial 110, N0 <2 Sherdrbod T hRe He s OFREToRAR ‘2 BRCET DI R HE i ndi ng.
. g
MRk driy e ey S2a LS NN L AR O PRLREN M S on will be
explained. 1In the following explanation, a description will
mainlybegivenof pointsof thethirdembodiment of thetimepiece
having the mainspring winding state display apparatus of the
invention different from the first embodiment of the timepiece
having the mainspring winding state display apparatus of the
invention. Therefore, the above-described explanation of the
first embodiment of the timepiece having the mainspring winding
state display apparatus of the invention will be applied to
aportionwhich is not described in the following. Inreference
to Fig.9 and Fig.10, according to the third embodiment of the
timepiecehaving themainspringwinding statedisplay apparatus
of the invention, in a movement 330 of the timepiece having
themainspring winding state display apparatus, the rotational
center of the windingmark indicator 190 is arranged at a region
on the main plate reference vertical axis line 205 and in 9
o’ clock direction of the dial 110. A winding mark drive wheel

334 is rotatably supported by the second main plate 112. It

is preferable that a rotational center of the windingmark drive
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rotational center of the wi nding mark indicator 190 and the rotational
center of the hour wheel 232. The wi nding mark drive wheel 324 includes a
first segnment portion 324b and a second segnment portion 324f. A first
segnent gear 324c is provided at the first segnent portion 324b. A second
segnent gear 324g is provided at the second segnent portion 324f. It is
preferable to constitute the outer dianmeter (pitch dianeter) of the first
segnent gear 324c to be a dinension substantially the sane as the outer

di anet er it jameter) of the second se nt gear_.324g. The outer

i amet or (HFTER S et EFFnBraihe 3 FPOLORGaT: Tady PI35E SRGT TR Ebnst i t ut ed
to differ fromthe aquter, di ter (pitc iameter) of the secopnd segnent
gear 324gVSFt1F3l axie gﬂ&ﬁl gggmd ﬁ&u’ego‘ﬁgﬁfﬁgkéﬁg‘lgé:tdfont Ré ¥ie Hizkegment
gear 324c_is about 25 degrees. It is preferable that the opening angle of
t he secondl! @egrénts gagfezakdeithadbbhe redagdgradscent ol alithe WetddiF i ve
transm ssion wheel 336 is rotatably supported by the second main plate 112.
Agear por thank dfivaewherdi 3¢ dnmark ariaeged adtnias giegd onhdstwdda: itthe
constituted to be brought in nmesh with the second segnment gear 324g. The

w ndi ng meskageemall e tier comdihe utiedinhg berkr anghtatornesh amd tthd he gear
portion of the winding mark drive transm ssion 39 wheel 336. The w ndi ng
mar k i ndi eat &t i 98] tenketkaifabhy hospRaydled3by the sesenty mairk fiate 112 and

the date indicator nmaintaining plate 116. The w nding nmark indicator 190

i ncludes wihber Wdiing 1RRIK gedl r 4008 grldiee Wording MRk §R&ra Wads
segment portion 324f. A first segment gear 324c is provided
at the first segment portion 324b. A second segment gear 324g
isprovidedat the second segment portion 324f. Itispreferable
to constitute the outer diameter (pitch diameter) of the first
segment gear 324c to be a dimension substantially the same as
the outer diameter (pitch diameter) of the second segment gear
324g. The outer diameter (pitch diameter) of the first segment
gear 324c may be constitufed to‘differ from the outer diameter
(pitch diameter) of the second segment gear 324g. It is
preferable that the opening angle of the first segment gear
324c is about 25 degrees. It is preferable that the opening
angle of the second segment gear 324g is about 60 degrees.

A winding mark drive transmission wheel 336 is
rotatablysupportedbythesecondmainplate112. Agearportion
of the windingmark drive transmission wheel 336 is constituted
to be brought in mesh with the second segment gear 324g. The

winding mark gear 190a is constituted to be brought in mesh

with the gear portion of the winding mark drive transmission
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constituted to be brought in nesh with the second segnent gear 324g. The
second main plate 112, the date indicator maintaining plate 116, the

wi ndi ng mark drive wheel 324 and the winding nark indicator 190 are
constituted to be able to integrate the sanme winding mark indicator 190 in
plural positions in order to be able to be applied to both the second
enbodi nent and the third enbodi nent of the tinepiece having the main plate
wi nding state display apparatus of the invention. It is preferable that
the second main plate 112 and the date indicator maintaining plate 116 are
constitutwiteeb Bébabl &€heo vhheégnat eatrte imdidiatgpr maPR ilsdi oAtagralllo0 at ot her
position to be able to be applied also to a constitution for providing the
wi ndi ng naukps Ntk & atyor he 199c@td atdier ppasit 1 bh.ard thestiate ofdicamiretel y

wi ndi ng back the mai nspring 120b, when the ratchet wheel 130 is rotated in

the cl ockid st 5 th 18§ bl 8Be Y 6. 0t @hE Qi nefi nighes Bkt AFRES oW1 T TN Wheel ,
the first mﬁndlng mark intermedi ate wheel 180 is rotated via operatlon of

the pl anetry, g Ox?é‘}lﬁ-r 2 Sefond, Wisdi ng @G ddmerdied alganeel 182 is

rotated by rotatlon Irst w ndi ng mark |nterne I at e wheel 180 The

v ndi ng p@@[%std G VoL SR ERLALA Y T hatanof Lhg secand, wi ndi ng

mar k 40 &t medi at e wheel he W ndi" rive nsm |on whee
mark © ndiE4%r r%’%é”‘c% ”?i%pﬁﬁ%ﬁﬂeﬁ c%ﬁﬁ%éf” RREE TR GH Y 1 ot at | on
of the mnndlng mark driv

plate 116, the W1nd1ng mark drive wheel 324 and the winding

mark indicator 190 are constituted to be able to integrate the

same winding mark indicator 190 in plural positions in order

to be able to be applied to both the second embodiment and the

third embodiment of the timepiece having the main plate winding

state display apparatus of the invention. It is preferable

that the secondmainplate 112 and thedate indicatormaintaining

plate 116 are constituted to be able to integrate the winding

mark indicator 190 at other position to be able to be applied

also to a constitution for providing the windingmark indicator

190 at other position.

Inastateofcompletelywindingbackthemainspring

120b, when the ratchet wheel 130 is rotated in the clockwise

direction by rotation of the automatic winding train wheel,

the first winding mark intermediate wheel 180 is rotated via

operation of the planetary mechanism. The second winding mark

intermediate wheel 182 is rotated by rotation of the first

winding mark intermediate wheel 180. The winding mark drive

wheel 334 is rotated by rotation of the second winding mark
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transm ssi on wheel 336. Ina state of winding up the mainspring, the first
w nding mark internediate wheel 180 is rotated by rotation of the barrel
gear 120d via operation of the planetary mechanism The second w ndi ng mark
internedi ate wheel 182 is rotated by rotation of the first w nding mark

i nternedi ate wheel 180. The winding mark drive wheel 184 is rotated by
rotation of the second winding mark internedi ate wheel 182. The w ndi ng
mark drive transm ssion wheel 336 is rotated by rotation of the w nding
mark drive wheel 184. The winding mark indicator 190 is rotated in the

cl ockw seidieenedoat dwhastlatlign ofhe kel nddingdimag kndrkveri xansmissidssi on
wheel 336. Therefore, as w nding back (releasing) the mainspring 120b by
rotati ng vheel B&er &4 rooapkdtiey $20at ibe oft tidée g e kg iamnid d¥96eiwhealt at ed i n
the cl ockwi se direction at a speed slower than a nornmal rotational speed of
the trainigheel .ThBhewvhathomarkk ididivetdreet 9834 sconstated esn "wef or med
segnent gear" having two segnent gears having the outer dianmeters (pitch

di anet er sy Qfit SHEBE QL1 b bY rEBei SARR roHTBRS Ot hBY ihRengaRsid dJeon, the
rotational center of the wnding mark hand 196 (that is, rotational center

of the power, fesSefye,hadh 6akor) 163 e A 380 Glpdh MU dd A M per ti nent
& tHe P tHe T'bo

41 position int movenent of ti nepi ece rega ess o0 posi tion of

LD oL o0k AT Bl d DR R L2 e FURCL PO by
transm tti*g‘ga{fér?toifoghé %atrr}%lvgengri Tgogav[ika operation of the planetary
mechanism. The second winding mark intermediate wheel 182 is
rotatedby rotationof the first windingmark intermediate wheel
180. The winding mark drive wheel 184 is rotated by rotation
of the second winding mark intermediate wheel 182. The winding
mark drive transmission wheel 336 is rotated by rotation of
the winding mark drive wheel 184. The winding mark indicator
190 is rotated in the clockwise direction by rotation of the
winding mark drive transmission wheel 336. Therefore, as
winding back (releasing) the mainspring 120b by rotating the
barrel complete 120, the winding mark hand 196 is rotated in
the clockwise direction at a speed slower than a normal
rotational speed of the train wheel.

The winding mark drive wheel 334 constitutes
“deformed segment gear” having two segment gears having the
outer diameters (pitch diameters) of substantially the same
dimension. By the constitution, the rotational center of the

winding mark hand 196 (that is, rotational center of the power

reserve indicator) can be arranged at an arbitrary pertinent
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hand 196 can be reduced and operation of the wi nding mark hand 196 can

effectively be prevented frombeing retarded. Therefore, according to the

i nvention, by using the single novenent, the mainspring winding state can
be displayed by constituting the rotational center by a plurality of
positions and therefore, tinepieces having a plurality of designs can
easily be realized. In reference to Fig. 10, the novenent 330 of the

ti mepi ece having the nainspring winding state display apparatus is
contained in the tinmepiece case 290. A display sign 338a prOV|ded at a dial
338 |nd|c&ﬂ%%?%?%hﬁﬂaﬁ@@nm@&ﬁ@ﬁpé OéftBBeFéT?Rbe?%er?g%ﬁﬁﬁ%%% Havilify t he

mai nspring w nding state display apparatus. In Fig 10, the w nding hand 196
i ndi cat esPosl tpiowi tdforths i xpfta bl Qresls | GRp t 40! 'Ofoftftenéﬁtﬁrs?dl #easi g BB8a. As

has been expl ai ned above, according to the timepiece having the mainspring

wi ndi ng sEtLarttEh@ﬁ,sFﬁyay:haeppanattdmu@ﬁonheahnineflllilemnce ¢thecatklatstes aff t he

ti mepi ece can be displayed very conprehensively. (4) Fourth enbodi nent
Next, a st Amenbogkaentt oef t Bahsmept L@ rb@witAignat o MAieNsPrdbggwiatd ng state
di splay apparatus of the invention wll be explained. In the follow ng

expl anat ifhd a 9dessr ifY reRuddavhnd JpRiraltY opeo gi N wehdRagnhsr Phande fourth
enbodi nent of the tinepiece having the mainspring wi nding state display

appar at us; g of the LRYEREE B ¢ fE@“iJ}tevfernQ@dt he bl She £iOdidRULLf, the
ti mepi ece having the nmainspring winding state display apparatus

Therefore, according to the invention, by using the single
movement, the mainspring winding state can be displayed by
constituting the rotational center by a plurality of positions
and therefore, timepieces having a plurality of designs can
easily be realized. 1In reference to Fig.10, the movement 330
of the timepiece having the mainspring winding state display
apparatus is contained in the timepiece case 290. A display
sign 338a provided at a dial 338 indicates a duration capable
of operating the timepiece having the mainspring winding state
display apparatus. In Fig.10, the winding hand 196 indicates
a position slightly passing “40” of the display sign 338a. As
has been explained above, according tc the timepiece having
themainspringwinding statedisplayapparatusof the invention,
the duration of the timepiece can be displayed very
comprehensively.
(4) Fourth embodiment

Next, a fourth embodiment of a timepiece having a
mainspring winding state display apparatus of the invention

will beexplained. Inthe followingexplanation, adescription
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of the in

vention. Therefore, the above-described explanation of th

e first

enbodi nent of the tinepiece having the mainspring w nding state display

appar at us

f ol | owi ng.

enbodi nen
appar at us

will be applied to a portion which is not described int
In reference to Fig. 11 and Fig. 12, according to the f
t of the tinmepiece having the mainspring winding state di
of the invention, in a novenent 340 of the tinepiece hav

mai nspring wi nding state display apparatus, the rotational center
wi ndi ng dlsglay wheel 190 is arranged in a region on the main plat

r ef er encewy

110. A w

¢ tiasial Lyakiesgl vere cX0Boantsiaf $heofowr il lemiqddgendnodfthe
nding mark drive wheel 344 is rotatably supported by the

he
ourth
spl ay
ing the
of the
e

e dial
second

mai n pl at einépiete haivs ngridfeemain sp 1t hrag wand b @sicenaldicgritearapatdtmasv ndi ng
mark drive wheel 344 is arranged at the sanme position as the rotat
center 200fofhé&henhentiahesl f 2F2ntTHeom Reengi matkegbodemaheedt 34 i ncl udes

afirst s

egnent portion 344a, a second segnent portion 344c and a

Segment pokhépile 84 hdlinghe dhd Sis SR nd PO EkaBe 4%1'&@ Mg Angad

reglon bet ween substantially 12 o' clock direction an

o' clock djeeGtd PRvOht i

arranged
substanti

344f is arrange

subst anti

substanti al |

Grlrelrhde, ThEe & %%Q/%‘i d%%%'if‘i E% a1 Ak SAEE

at a region ﬁgtmeen subst ant i al o' clock direction and

gklt%e 59}§l:oe%oddlrmee tleo? tq;e Eh%sgltl ?%Qiln%%h%% qr(sspdrgﬂ?n

are ween

3“ %g sotateO%qularyeg%bgga Lst\pllldlbaél app (11ed to a portion

which is not described in the following. InreferencetoFig.1l1
and Fig.12, according to the fourth embodiment of the timepiece
having the mainspring winding state display apparatus of the
invention, in a movement 340 of the timepiece having the
mainspring winding state display apparatus, the rotational
center of the winding display wheel 190 is arranged in a region
on the main plate reference vertical axis line 205 and in 3
o’clock direction of the dial 110. A winding mark drive wheel
344 is rotatably supported by the second main plate 112. It
ispreferable that a rotational center of the windingmarkdrive
wheel 344 is arranged at the same position as the rotational
center 200 of the hour wheel 232. The winding mark drive wheel
344 includes a first segment portion 344a, a second segment
portion344candathird segment portion344f. The first segment
portion 344a is arranged at a region between substantially 12
o’clock direction and substantially 4 o’ clock direction of the
dial 110. The second segment portion 344c is arranged at a

region between substantially 6 o’clock direction and
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A first segnent gear 344b is provided at the first segnment portion 344a. A
second segnent gear 344d are provided at the second segnent portion 344c. A
third segnment gear 344g is provided at the segnent portion 344f. It is
preferable to constitute such that an outer diameter (pitch dianeter) of
the first segment gear 344b, an outer dianeter (pitch diameter) of the
second segnent gear 344d and an outer dianeter (pitch dianeter) of the
third segnment gear 344g are constituted by the sane dinmension. It is
preferable that an opening angle of the first segnment gear 344a is about
130 degre®gbstantikal by &f ef abbektdhibtecii @padi hjeadigt e 1310 -t hEhsetdoied segment
gear 344d is about 40 degrees. It is preferable that an opening angle of

t he thirdssgyeaenht mpedri 344§4ds abesutadfampetees. A pegioon lftvdmn fir st
segnent gear 344b is constituted to be brought in mesh with the second

w ndi ng nsuiks t dviteraedy ate geatk diBeatibhherd porét omt DilIhe 0fd rStocsiegnment
gear 344b is constituted to be brought in mesh with the wi nding mark gear

190a. Thegw-&eht 1eh e ke il 1sey, whiee) . 344 constitutes "defornmed segnment gear™
having the three segnent gears having the outer dianeters (pitch dianeters)

of the sane dinension, £44sThe. Wl BA.Peskognive Wheglq 344chs £anstituted by

the "defornmed segnent gear" becausé it Is necessary .to avoid the first
oot Ot SRS EE On RSBl DR L 8 o AL
at the second segment portion 344c. A third segment gear 344g
is provided at the segment portion 344f. It is preferable to
constitute such that an outer diameter (pitch diameter) of the
first segment gear 344b, an outer diameter (pitch diameter)
of the second segment gear 344d and an outer diameter (pitch
diameter) of the third segment gear 344g are constituted by
the same dimension. It is preferable that an opening angle
of the first segment gear 344a is about 130 degrees. It is
preferable that an opening angle of the second segment gear
344d is about 40 degrees. It is preferable that an opening
angle of the third segment gear 344g is about 40 degrees. A
portion of the first segment gear 344b is constituted to be
brought in mesh with the second winding mark intermediate gear
182a. Other portion of the first segment gear 344b 1is
constituted to be brought in mesh with the winding mark gear
190a.
The winding mark drive wheel 344 constitutes

“deformed segment gear” having the three segment gears having

the outer diameters (pitch diameters) of the same dimension.
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250 and the date junper 253. The first segnent gear 344b is constituted to
be brought in nmesh with the second winding nmark internedi ate gear 182a. The
first segnent gear 340b is constituted to be brought in mesh with w nding
mark gear 190a. By the constitution, the rotational center of the w nding
mark hand 196 (that is, rotational center of the power reserve indicator)
can be arranged at an arbitrary pertinent position in the novenent of the
ti mepi ece regardl ess of the position of the rotational center of the barrel
gear 120d. Further, by the constitution, an influence of backlashes of nesh
anong gedrswipalngaesk dxive wheeadtd i s conise iwniutgicngy thek defiedMEg6  can be
reduced and operation of the wi nding mark hand 196 can effectively be
prevent edségrmentbegegr’ ebacdede Eor iexamplegsanhetseesnddmihe fiatse 112 is
constituted to be able to integrate the wi nding nmark drive wheel 344 at

| east at @oStddions sekt3Ingpordnamssdiorbehable2 3D, ke capplseddrremtyprof the
fourth enbodinent, the fifth enbodi nent and the si xth enbodi nent of the

timepi ecese oM NOrhNEm B o PlAEE1 WisRDitHE $4&d endi SRt 8Y cRBRAKgteaf the
i nvention. The second nmain plate 112, the date indicator maintaining plate

116, the % ndlng BRI 6adE! Yenpbeehs 344 and; Lhe whngh g, 25 lod gyiscat or 190

are constituted to be able to 45 integrate t w ndi ng mark 1 ndicator
190 2 A Lidea 6F SRR, L85 L0y 0,00 A00 tubmagl (he,
ti"Epiecguﬂ%ﬁﬁ%%f§¥%rE%QEpE%B%fM'¥ﬂ§gf§£§ eggéﬂgﬁ@/gear 340b 1is

constituted to be brought in mesh with winding mark gear 190a.

By the constitution, the rotational center of the winding mark

hand 196 (that is, rotational center of the power reserve

indicator) can be arranged at an arbitrary pertinent position

in the movement of the timepiece regardless of the position

of the rotational center of the barrel gear 120d. Further,

by the constitution, an influence of backlashes of mesh among

gears for transmitting rotation to the winding mark hand 196

can be reduced and operation of the winding mark hand 196 can

effectively be prevented from being retarded. For example,

the secondmain plate 112 is constituted to be able to integrate

the winding mark drive wheel 344 at least at positions of 3

portions tobeable tobe applied toanyof the fourthembodiment,

the fifth embodiment and the sixth embodiment of the timepiece

having the main plate winding state display apparatus of the

invention. The second main plate 112, the date indicator

maintaining plate 116, the winding mark drive wheel 344, and

the winding mark indicator 190 are constituted to be able to
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apparatus of the invention. It is preferable to constitute the second nain
plate 112 and the date indicator maintaining plate 116 to be able to
integrate the winding mark indicator 190 at other position to be able to be
applied to also a constitution for providing the wi nding mark indicator 190
at other position. According to the invention, by using the single
novenent, the main plate wi nding state can be displayed by constituting the
rotational center by a plurality of positions and therefore, tinepieces
having a plurality of designs can easily be realized. (5) Fifth enbodi ment
Next, a fihtégeabediremanst vandingpheck Wadgarer t@ithepr erigluwhiivng state
di spl ay apparatus of the invention will be explained. In the foll ow ng

expl anat i ofi, pasdesons pto ope welble @il yaiyel ggd/etro odnypoo Hit shef folmechifth
enbodi nent of the tine plece having the mainspring wi nding state display
appar at usebodhgent Nvety ifaftth Ehpoenheht and hehd eukth embodinent of the tine
pi ece having the mainspring wi nding state di splay apparatus of the

i nventionghdheigépl ecet hsvalaﬁveh@e%&in%@r%@ analdiony ofcdihe afdgsd

enbodi nent of the tinepiece having the mainspring winding state dfsplay

appar at us f our - M) of  tk ' { gC I 0o
nansprina gﬁ%?ﬁ% gﬁé?gagisp égﬁg%paﬁgtgg éﬁ?F%Pﬁgigag:Egﬁééﬁégﬁﬁwtion

b ch 15 0% 9514 Rady 1y 0 (ol Lowing, oo el stenes 1 gaFla i, gnd Fo

mainSprin[9late 116 to be able to integrate the winding mark indicator
190 at other position to be able to be applied to also a
constitution for providing the winding mark indicator 190 at
other position. Accordingtotheinvention, byusingthesingle
movement, the main plate winding state can be displayed by
constituting the rotational center by a plurality of positions
and therefore, timepieces having a plurality of designs can
easily be realized.
(5) Fifth embodiment

Next, afifthembodiment of atimepiecehavingamainspring

winding state display apparatus of the invention will be
explained. In the following explanation, a description will
mainlybegivenofpointsof the fifthembodiment of the timepiece
having the mainspring winding state display apparatus of the
inventiondifferent fromthe fourth embodiment of the timepiece
having the mainspring winding state display apparatus of the
invention. Therefore, the above-descried explanation of the

first empbodiment of the timepiece having themainspring winding

state display apparatus and the fourth embodiment of the
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w ndi ng state display apparatus of the invention, in a novenent 350 of the
ti mepi ece having the mainspring winding state display apparatus, the
rotational center of the winding mark indicator 190 is arranged at a region
on the main plate reference horizontal axis line 206 and in 6 o' clock
direction of the dial 110. The w nding mark drive wheel 344 is rotatably
supported by the second main plate 112. It is preferable that the
rotational center of the winding mark drive wheel 344 is arranged at the
same position as that of the rotational center 200 of the hour wheel 232.
The first téBgRrdAce faarinIadls naigomsing vieding shatigrdigghiay PPN t h t he
second wi nding mark internedi ate gear 182a. The second segnent gear 344d is
constitutedliobbeabpdught tPtna peshiemtbhible wsndphgdeackilgedrinioftha. By the
constitution, the rotational center of the w nding hand 196 (that is,

rot ati onatoteéowéngof Irmeqimmendecser Fegi. 0di eatloF)gcan, becasrahggd-toat an
arbitrary pertinent position in the novenent of the tinepiece regardl ess of

the positips ef rthecfisd@inonalocameer imepikhe bavialh gparmd20ebr fvigt her, by
the constitution, an influence of backlashes of nmesh anong gears for

transnmitt wadlagtsactat@ﬂ@pw; apcRdLRdarBY knbant RS ani pe fedusegk and

operatiton of the w nding mark 196 can effectlvely be prevented from 4~

bei ng ret%ﬂ%‘%trﬁe@clﬁmﬁigcgm‘?z%%& ?ﬁ?p?ll% E& Rg aﬁ?e“cﬁlé\fé timepiece

havi ng a malns Ing stat appar a on will

be apparatus, the rotational center of the winding mark indicator
190 isarrangedat aregiononthemainplate referencehorizontal
axis line 206 and in 6 o’clock direction of the dial 110. The
windingmark drive wheel 344 is rotatably supportedby the second
main plate 112. 1t is preferable that the rotational center
of the winding mark drive wheel 344 is arranged at the same
position as that of the rotational center 200 of the hour wheel
232. The first segment gear 344b is constituted to be brought
in mesh with the second winding mark intermediate gear 182a.
The second segment gear 344d is constituted to be brought in
mesh with the winding mark gear 190a. By the constitution,
the rotational center of the winding hand 196 (that is,
rotational centerof thepower reserve indicator) canbearranged
at an arbitrary pertinent position in the movement of the
timepiece regardless of the position of the rotational center
of the barrel gear 120d. Further, by the constitution, an
influence of backlashes of mesh among gears for transmitting
rotationtothewindingmarkhand 196 can be reduced andoperation

of the winding mark hand 196 can effectively be prevented from
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explained. In the foll ow ng explanation, a description will mainly be given
of points of the sixth enbodi nent of the tinmepiece having the mainspring

wi ndi ng state display apparatus of the invention different fromthe fourth
enbodi nent of the tinepiece having the nmainspring winding state display
apparatus of the invention. Therefore, the above-described expl anation of
the first enbodinent of the tinepiece having the nmainspring winding state
di spl ay apparatus of the invention and the above-described explanation of
the fourth enbodi nent of the tinepiece having the mainspring wi nding state
di spl ay agparatus of the invention wll be applied to a portion which is
not descrbPpedgi rethededol lowing. In reference to Fig. 15 and Fig . 16,
according to the sixth enbodi nent of the tinmepiece having the mainspring

wi ndi ng st &l eStkspl aybappaeat us of the invention, in a novenent 360 of the
ti mepi ece having the mainspring winding state display apparatus, the
rotational centRexdf atsHexthianthaw)imarko f adimebdece h3W iingy ams angediag a regi on
on the main plate reference vertical axis line 205 and in 9 o'clock

directi onw@hding @iakellfsplhey appubindidresk dhieveanweeeli odd4.is reat ably
supported by the second main plate 112. It is preferable to arrange the

rotati onabypeenes. ofrd e e pdl bR B! Exgrde: ieels 344cat pthensprey posi tion

48 as the rotational center 200 of the hour whee 2. The first segment
gear 344b

Oear 2440nbEnEOLE S s e MR L1 URBR LI, LI, SeERRg, ! g, T
br ought iga\%ar%g ’Wlé rI]nainspring winding state display apparatus of the
inventiondifferent from the fourth embodiment of the timepiece
having the mainspring winding state display apparatus of the
invention. Therefore, the above-described explanation of the
first embodiment of the timepiece having themainspring winding
statedisplay apparatus of theinventionandthe above~-described
explanation of the fourth embodiment of the timepiece having
themainspringwinding state display apparatus of the invention
will be applied to a portion which is not described in the
following. In reference to Fig.1l5 and Fig.16, according to
the sixth embodiment of the timepiece having the mainspring
winding state display apparatus of the invention, in a movement
360 of the timepiece having themainspringwinding statedisplay
apparatus, the rotational center of the winding mark indicator
190 is arranged at a region on themain plate reference vertical
axis line 205 and in 9 o’clock direction of the dial 110. The
windingmark drive wheel 344 is roatably supported by the second

main plate 112. It is preferable to arrange the rotational

center of the winding mark drive wheel 344 at the same position
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the wi nding mark gear 190a. By the constitution, the rotational center of
the wi nding mark hand 196 (that is, rotational center of the power reserve
i ndicator) can be arranged at an arbitrary pertinent position in the
novenent of the tinepiece regardless of the position of the rotational
center of the barrel gear 120d. Further, by the constitution, an influence
of backl ashes of nesh anong gears for transmtting rotation to the w nding
mar k hand 196 can be reduced and operation of the winding mark hand 196 can
effectively be prevented frombeing retarded. (7) Seventh enbodi nent Next,
a sevent haenjwlirmtat iohad cémepr & havilmg hwurmehespriiily wiChei hgrstat e

di spl ay apparatus of the invention w1l be explained. In the foll ow ng
expl anat i sagmantegear ptd 4n inwiddngmaitndtedeogibeebrofighai hhsmeghthetlsevent h
enbodi nent of the timepiece having the mainspring w nding state display

appar at ustpé tbeoh8venhHOAgdnbiRr entetnemi bbe Heast 18phodi TRatthDfdt he
ti mepi ece having the mainspring winding state display apparatus of the

inventionsedhenefoLer 14w, abovesfesianideed texel gratbAe oh hbenfi1sy
enbodi nent Of the tinepiece having the mainspring w nding state display

Gescr bed"Tr T RS LR P Alndor, Pl B s o e O P R g
200" 110185k 15 PEYSILDLSIDRELIBIL Lo PP SRS B0 She. g nopring
the main 8!fatthee %83e¥iraesaer(yea£n§ygg€é£) rcia?lgbélggr'ranged at an arbitrary
pertinent position in the movement of the timepiece regardless
of the position of the rotational center of the barrel gear
120d. Further, bytheconstitution, aninfluence of backlashes
of mesh among gears for transmitting rotation to the winding
mark hand 196 can be reduced and operation of the winding mark
hand 196 can effectively be prevented from being retarded.
(7) Seventh embodiment

Next, a seventh embodiment of a timepiece having a
mainspring winding state display apparatus of the invention
will beexplained. Inthefollowingexplanation, adescription
will mainly be given of points of the seventh embodiment of
the timepiece having the mainspring winding state display
apparatus of the invention different from the first embodiment
of the timepiece having the mainspring winding state-'display
apparatus of the invention. Therefore, the above-described
explanation of the first embodiment of the timepiece having

themainspring winding state display apparatus of the invention

will be applied to a portion which is not described in the
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The wi nding mark internedi ate wheel 420 is rotatably supported by the nmain
plate 120 and a date indicator maintaining plate 416. A w nding mark

i nternedi ate wheel 420 includes a winding mark internedi ate gear 420a and a
wi nding mark internmediate pinion 420b. The wi ning mark internedi ate gear
420a is constituted to be brought in nesh with the second sun gear 150. It
is preferable to arrange a rotational center of the winding mark

i nternedi ate wheel 420 at the third region 203. A winding mark indicator
422 is rotatably supported by a second nain plate 412 and the date

i ndi cat or fohlowangi ngnplratfer4bee The Fwgndi/ngndnBig. 1 ddi zetord 422 tocl udes a
wi ndi ng mark gear 422a. The w nding mark gear 422a is constituted to be

br ought i nhaesthventiit bmbhéimentdig timer kimep b oedizatimonvhkelmal2spA gt at i onal
center of the winding mark indicator 422 is arranged at a region on the

mai n pl at ginel ey encedetiispoatyahppXirathibnef 2Me dmdreintioh? 8 €1loTkixh rection
of the dial 410. The wi nding mark hand 196 constituting the nmain plate

wi ndi ng st ata Ay e els i ﬁlﬁEEani@dfiFaoaadﬂP@iu%o%rfiﬁéé‘_cﬂ(ﬂﬁ.t_Or stem
of the winding mark indicator 422. According to the constitution, in

ekl AL SR 3.9 MR, P EACLRBLLRS, ARSI, 1 o
oL BBt i 138 a0 o S, e et SR BT AR R e,
hand 196 ?Pg tAhv%ig!ﬁglg%ﬁ(i ggtg%xggdiate wheel 420 includes a winding

mark intermediate gear 420a and a winding mark intermediate

pinion 420b. The wining mark intermediate gear 420a 1is

constituted to be brought in mesh with the second sun gear 150.

It is preferable to arrange a rotational center of the winding

mark intermediate wheel 420 at the third region 203. A winding

mark indicator 422 is rotatably supported by a secondmainplate

412 and the date indicator maintaining plate 416. The winding

mark indicator 422 inclﬁdes a winding mark gear 422a. The

winding mark gear 422a is constituted to be brought in mesh

with the winding mark intermediate wheel 420. A rotational

center of the winding mark indicator 422 is arranged at a region

on the main plate reference horizontal axis line 206 and in

12 o’clock direction of the dial 410. The winding mark hand

196 constituting the main plate winding state display member

is attached to a winding mark indicator stem of the winding

mark indicator 422. According to the constitution, in

reference to Fig.19, a display sign 410a indicating the

mainspring winding state is provided at the dial 410. For
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In the state of conpletely w nding back the nmainspring 120b, when the
ratchet wheel 130 is rotated in the «clockw se direction by rotation of the
automatic winding train wheel, the winding mark internedi ate wheel 420 is
rotated via operation of the planetary mechani sm The w ndi ng mark
indicator 190 is rotated in the clockw se direction by rotation of the

wi nding mark internedi ate wheel 420. In the state of wnding up the

mai nspring, the winding mark internediate wheel 420 is rotated via
operation of the planetary nechanismby rotation of the barrel gear 120d.
The winding mark indicator 190 is rotated in the countercl ockwi se direction
by rotati8RaMBtet HESWARAPHEY iR iLAParireiudes wBeradset TReref ot e, as

wi ndi ng back (releasing) the mainspring 120b by rotating the barrel

conpl ete 1207, t 190 “wi ndiuse meak Kh@wdtNo6taseryh Hipding thewa st Er¢| ackw se
direction at a speed |lower than a normal rotational speed of the train
wheel . Asbhas duesit iexplodi aefirorthere] odctbedvihgding teerk el @86 dradi ng t he
mai nspring winding state display apparatus of the invention, the duration
of the tthepiiespleansbendispayed very conprehensively. The first exanple
of the timepiece having the mainspring w nding state display apparatus of

the invention can be H] egastdddttedoby ddipifedld1g RINGOREGI Ha@k ashan
exanpl e. the nunber of teeth of the barrel gear 120d: 84 the nunber of

teeth of phenralehgtiyieel,nl30tn82 dhen ke 10l 3beel h Afaddeifigsd sun
wheel 150: 20

clockwise direction by rotation of the automatic winding train
wheel, the winding mark intermediate wheel 420 is rotated via
operation of the planetary mechanism. The winding mark
indicator 190 is rotated in the clockwise direction by rotation
of the winding mark intermediate wheel 420. In the state of
winding up the mainspring, the winding mark intermediate wheel
420 is rotated via operation of the planetary mechanism by
rotation of the barrel gear 120d. The winding mark indicator
190 is rotated in the counterclockwise direction by rotation
of the winding mark intermediate wheel 420. Therefore, as
winding back (releasing) the mainspring 120b by rotating the
barrel complete 120, the winding mark hand 196 is rotated in
‘the counterclockwise direction at a speed lower than a normal
rotational speed of the train wheel. As has been explained
above, according to the timepiece having themainspring winding
state display apparatus of the invention, the duration of the
timepiece can be displayed very comprehensively.

The first example of the timepiece having the mainspring

winding state display apparatus of the invention can be
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the nunber of teeth of the first planetary wheel 152: 24 the nunber of teeth
of the gear of the second planetary wheel 154: 20 the nunber of teeth of
the pinion of the second planetary wheel 154: 12 the nunber of teeth of the
gear of the first winding mark internediate wheel 180 : 48 the nunber of
teeth of the pinion of the first wwinding nmark internediate wheel 180 : 8
the nunber of teeth of the second sun wheel 156: 24 the nunber of teeth of
the first segnent gear 184c (a «cal cul ated value when teeth are present over
an entire perlghery): 200 the number of teeth of the second segnent gear
184g (a €anehiaveadvayuehnen! ety @ gprtesehtao\vat S hSre  peri phery)
: 104 the nunber of teeth of the winding nmark indicator 190 13 According to
the constitution, a speedumniiciafy tesgttiho ofr 5hret herbatr ekaged?0d20¥4to t he
wi nding mark indicator 190 52 is 1/18. Further, when the nunber of w nding
of the mai nspritnge nambet uwhstedtte ohdilmatort 85 atteadhddB d:0 G62he wi ndi ng
mark indicator 190 can be noved by 120 degrees. Further, when the nunber
of winding of ttige MBhiSHF i 6 tSeth tdff Nhe tiie N EALIIee]l 150: 20
the number of teeth of the first planetary wheel 152:
24
the number of teeth of the gear of the second planetary
wheel 154: 20
the number of teeth of the pinion of the second planetary
wheel 154: 12
the number of teeth of the gear of the first winding mark
intermediate wheel 180 : 48
the number of teeth of the pinion of the first winding
mark intermediate wheel 180 : 8
the number of teeth of the second sun wheel 156: 24
the number of teeth of the first segment gear 184c (a
calculafed value when teeth are present over an entire
periphery): 200
the number of teeth of the second segment gear 184g (a
calculated value when teeth are present over an entire
periphery) : 104
the number of teeth of the winding mark indicator 190 :
13

According to the constitution, a speed reducing ratio

from the barrel gear 120d to the winding mark indicator 190
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196 attached to the wi nding mark indicator 190 can be noved by 140 degrees.
Further, according to the tinmepiece having the nainspring wnding state

di spl ay apparatus of the invention, by changing the above-descri bed nunbers
of teeth of the gears, a content of display of the mainspring w nding state
can be changed. Further, by changi ng the above-described speed reducing
ratio, the angle of the rotation of rotating the winding mark hand 196
based on rotation of the barrel gear 120d can be changed. For exanpl e,
according to a constitution of making the speed reducing ratio fromthe
barrel gearlAP®d tfmrtthe rwi witkmdghensurkod ndifcatrotin®o f/hevhennsheisane

mai nspring as that used in the above-described enbodi nents of the invention
i s used, istlte tamglse ahet hediababirod 96f athecheddingthar kinddhgatmerk190 in
correspondence with fromthe state of releasing the spring to the fully

W ndi ng shatieca¢ar be0sein be Abovl 9P 1¢BgHegsecihe FuvErdt ONhies appl i cable to
the constitution of arranging the nmainspring w nding state display nenber

(pover  pea@k¥eok Neli (AR brathamA gy iRer tdnend, RO thalchBothe
novenent of the tinmepiece in the tinepiece having the mainspring w nding

state di §P|6aét@99f{éat US 0RY1 0L § N8y NG 1101100, 23 digplaw Rg hBGegtate of
wi ndi ng of the malnspring COﬂStltd%lng t he power source of the nechanical
ti mepiec i according to the invention, in the tinmepiece having the

. .%‘ {Q tdlsre . : ;
mai nspri 5 Wi dlﬁa §tite di spl ay apparatus, the rotational

Further, according to the timepiece having the
mainspring winding state display apparatus of the invention,
by changing the above-described numbers of teeth of the gears,
a content of display of the mainspring winding state can be
changed. Further, by changing the above-described speed
reducingratio, theangle of therotationof rotatingthewinding
mark hand 196 based on rotation of the barrel gear 120d can
be changed. For example, according to a constitution of making
the speed reducing ratio fromthe barrel gear 120d to the winding
mark indicator 190 /, when the same mainspring as that used
in the above-described embodiments of the invention is used,
the angle of the rotation of the winding mark indicator 190
in correspondence with from the state of releasing the spring
to the fully winding state can be set to about 90 degrees.

The invention is applicable to the constitution
of arranging themainspring winding state display member (power
reserve indicator) at an arbitrary pertinent position in the
movement of the timepiece in the timepiece having themainspring

winding state display apparatus having the function of
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center of the wi nding mark hand can be arranged at an arbitrary pertinent
position in the novenent of the tinepiece regardless of the position of the
rotational center of the barrel gear, a plurality of w nding mark indicator
supporting portions are provided in the novenent and therefore, it is not
necessary to prepare a plurality of nmovenents for changing the position of
the rotational center of the winding mark hand. Therefore, according to the
ti mepi ece having the nmainspring winding state display apparatus of the

i nventi on,. a restriction itn vi.ew of, dﬁgiﬁg IS .ve%.i nconsi d.eracb.l e.

Accor di ng t 11T FB5i TR h AT Mg I HY Rbi M PPAGSRE ABP P St diSpl ay
apparatus of the invention, the rotational center of the mainspring w nding
state di sptayPRERBeSUISR ¢5, thRe MR iGal tERMREGCDf t hB2W ndimg nark
hand) can be arranged at an arbitrary pertinent position in the novenent of
the tinmpreeedingatdl dde ofnteret hosi t Lbn e thitnepteds oharisantdre of the
barrel gear. Further, according to the tinepiece having the mainspring

wi ndi ng statres phf i9pd awd rapipay ot tust eofd tdel 4 yn\epd mat,us ,art henfidafericieorafl

backl ashes of nesh anpbng gears for transmtting rotation to the w nding

mar k handcezate be frelckicacthddnd mpek atanancaofvet berahged rg gardrandroan be
prevented frombeing retarded. 54 Further, the tinepiece having the

Mai Nspri ngemi kMg pskateondirs phaynapRadat us e Ehﬁe?ﬂ&@@?ﬂé@hﬂcﬂéﬁ@| | and
thin, in addition thereto, a restriction in view of design is very
i ncondsi def allee o33 tion of the rotational center of the barrel gear,
a plurality of winding mark indicator supporting portions are
provided in the movement and therefore, it is not necessary
to prepare a plurality of movements for changing the position
of the rotational center of the winding mark hand. Therefore,
according to the timepiece having the mainspring winding state
display apparatus of the invention, a restriction in view of
design is very inconsiderable.

According to the timepiece having the mainspring winding
state display apparatus of the invention, the rotational center
of the mainspring winding state display member (that is, the
rotational center of the winding mark hand) can be arranged
at an arbitrary pertinent position in the movement of the
timepiece regardless of the position of the rotational center
of the barrel gear. Further, according to the timepiece having
themainspringwindingstatedisplayapparatusof the invention,
an influence of backlashes of mesh among gears for transmitting

rotation to the winding mark hand can be reduced and operation

of the winding mark hand can be prevented from being retarded.
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What is clainmed is: 1. A tinepiece having a mainspring w nding state display
apparatus characterized in a tinepiece having a mainspring w nding state

di spl ay apparatus having a function of displaying a state of winding a

mai nspring constituting a power source of a nmechanical tinepiece, said

ti mepi ece conprising: a barrel conplete including a mainspring, a barrel
stem and a barrel gear and constituted to be able to rotate only in one
direction by w nding back the mainspring by the barrel gear; a speed
reduci ng nechani sm noved cooperatively with the barrel gear for reducing a
speed of Fote®fbn iethenerteet REaind ke dheht Skebhd caldai g oft3et ng
rotated based on an output of the speed reducing nmechanism a w nding nmark
di spl ay whAeePlawnprbRreabrs i e oY abeHon pased ldnf sk toper 4t 3 BF1ethe segnent
gear; and a mainspring w nding state display nenber for displaying the
state of thedéhy, ahestuinsppring bisyedf dasighdtsivar ointdrds wiawhinge mar k

di splay wheel. 2. A tinepiece having a mainspring w nding state displ ay
apparatus according to Claim1, characterized in that the speed reducing
mechanismis constituted by a planetary unit, the planetary unit includes a
first sun wheel fixed to the barrel stem a planetary wheel rotatably fixed
to a bottomface of the barrel gear, and a second sun wheel rotatably
attached to 56
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the barrel stem and the planetary wheel is constituted to be nade to be
able to be rotated while revolving around the first sun wheel when the
barrel gear is rotated. 3. A tinepiece having a mainspring winding state

di splay apparatus according to Claim1, characterized in that the segnent
gear includes a first segnent gear for receiving the output of the speed
reduci ng nechani sm and a second segnent gear for rotating the w nding mark
di splay wheel. 4. A tinepiece having a mainspring w nding state display
apparatus according to Claim1l, characterized in that the tinmepiece having
t he nainsBPPﬁglﬁﬁﬁgPh@egth§é di spl ay apparatus includes a main plate, a
hand setting stem and an hour wheel; wherein when a main plate reference
vertical axis |RAneimppsetadiaying & mgralspeéngeriofiinbdeshate dheelannd
substantially in parallel with a center axis line of the hand setting stem
and a nmai apphateusetbreaceehdzedonh aé bxnspiene passnqgatheinsotang onal
center of the hour wheel and orthogonal to the main plate reference
vertical axhaihgneaaarcediigllnedpphrbbesmaiving afa@ncandnafdrsplaeghen

di sposed on one side of the main plate reference vertical axis |ine and

di sposed gnsfatéder ofiddiendTl maRhdis inetkenerseuRohyzantalier ef S LNEE
vertical axis line proximate to the hand setting stem a second region

di sposed gp_gtfigenadider of ipdioi JBLN DAt e FRSEIRILL ptigalg.axi s | ine and

di sposed on a side t he hor1zont axi s line proxi ‘t he hand

setting stem a,tlyrd i eghg0e 8L SAOSAL Oy LNGa PhLSE: 24 98 BhrLBS Stem

and a barrel gear and constituted to be able to rotate only
in one direction by winding back the mainspring by the barrel
gear;

a speed reducing mechanism moved cooperatively with the
barrel gear for reducing a speed of rotation of the barrel gear;

a segment gear capable of being rotated based on an output
of the speed reducing mechanism;

a winding mark display wheel capable of being rotated
based on an operation of the segment gear; and

amainspring winding state display member for displaying
the state of winding the mainspring based on rotation of the
winding mark display wheel.
2. A timepiece having a mainspring winding state display
apparatus according to Claim 1, characterized in that the speed
reducing mechanism is constituted by a planetary unit, the
planetary unit includes a first sun wheel fixed to the barrel
stem, a planetary wheel rotatably fixed to a bottom face of

the barrel gear, and a second sun wheel rotatably attached to
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main plate reference vertical axis |line where the second region is present
and di sposed on a side of the main plate reference horizontal axis |line
renote fromthe hand setting stemand a fourth region disposed on the one
side of the main plate reference vertical axis |line where the first region
is present and disposed on the side of the main plate reference horizontal
axis line renote fromthe hand setting stemare defined at the main plate,
a rotational center of the barrel conplete is arranged at the second
region, a rotational center of the speed redUC|n mechani smis arranged at
the sane pBSiR3oiEasteRe ?Bfia‘i}?%ﬁéla“e(?é‘ﬁtye‘f’h%? tJh% Oé’é]rsrtéltuc?@ﬁ*pF@t%e and a
rotational center of the w nding nmark display wheel is arranged at a region
on the mahpdepgiabe pleiertenkbe YekatehWhirniesr¢Yabvand dnpud3thecf bekt directi on
of a dial. 5 A tinmepiece having a mainspring w nding state display

appar at ussehavhee brvizen the dbafmebiger hHavigeg et arhi nspring wi nding state

di spl ay apparatus having a function of displaying a state of winding a

mai nspri ng. consiitiemigece pawemos aumaensptriagmethdhhgabtéterepi gelkyy sai d

ti mepi ece conprising: a barrel conplete including a mainspring and a barrel

gear and gppstatusadcbedbagablea dim bechot atedr Dby ihr here 1l s@gtdon by
wi ndi ng back the mainspring by the barrel gear; a speed reduci ng nechani sm

moved coopesatiNel vaa th Aihet halihtdgan f %rrﬁéegwgn speeshgfut otation
of the bafrel gear; a segnent geéar capable of being rofated based on an
out put 58of the speed reducing mechanism, and a second segment gear for
rotating the winding mark display wheel.
4. A timepiece having a mainspring winding state display
apparatus according to Claim 1, characterized in that the
timepiece having themainspringwinding state display apparatus
includes a main plate, a hand setting stem and an hour wheel;
wherein when a main plate reference vertical axis line
passingalxmationalcenterofthehourwheélandsubstantially
in parallel with a center axis line of the hand setting stem
and a main plate reference horizontal axis line passing the
rotational center of the hour wheel and orthogonal to the main
plate reference vertical axis line are defined at themainplate
anda first regiondisposedononesideof themainplatereference
vertical axis line and disposed on a side of the main plate
reference horizontal reference vertical axis line proximate
to the hand setting stem, a second region disposed on other
side of themain plate reference vertical axis line and disposed

on a side of the horizontal axis line proximate to the hand

setting stem, a third region disposed on the other side of the
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of the speed reducing mechanism a w nding mark display wheel capabl e of
being rotated based on an operation of the segnent gear; a mainspring

wi ndi ng state display nenber for displaying a state of w nding the

mai nspring based on rotation of the winding mark display wheel; and a
plurality of w nding mark di splay wheel supporting portions for rotatably
supporting the winding mark di splay wheel; wherein the w nding mark display
wheel is supported by one portion of the plurality of w nding mark display
wheel supporting portions, and the segnment gear is constituted to transmt
an oper atm@hnpﬂé@p@%ﬁ#@d@ﬁcwﬁgtm@éh@m%mem@r\mtrfm fgcondriealiapl ay wheel
supported by the one portion of the plurality of w nding mark display wheel
support i ngs poresets ané. dAsposepiace badengt & heamasprphgt & rediqwestat e

di splay apparatus according to Claimb5, characterized in that the segnment

gear inclhuseszental sixisegrent rgeatefl Drom eded Wang thetadgpstemadnd e speed
reduci ng nechanismand the first segment gear is constituted to rotate the

Wi ndi ng neslr €h $La¥nWRRloseb orfthid BBRIsEGR JaVh O adn RIS d M dMdydi ng state
di splay apparatus according to Gaimb5, characterized in that the segnent

gear | ”C|\$n’€lgﬁ i @af LLSE 1%%%Wré3€ﬁé fﬁ%trr%%‘i'o\ﬁ' {I:QpEQQeHHtaBth1§50§é?P speed

reduci ng anism and ot her segnent gear’, he ot her segment gear is

ConStitUtéﬁighe %q%%}%ftbﬁew&£§%fgh5% reference horizontal axis line

remote from the hand setting stem are defined at themain plate,
a rotational center of the barrel complete is arranged at the
second region, a rotational center of the speed reducing
mechanism is arranged at the same position as the rotational
center of the barrel complete, and a rotational center of the
winding mark display wheel is arranged at a region on the main
plate reference vertical axis line and in a 3 o’ clock direction
of a dial.

5. A timepiece having a mainspring winding state display
apparatus characterized in a fimepiece having a mainspring
winding state display apparatus havinga function of displaying
a state of winding a mainspring constituting a power source
of a mechanical timepiece, said timepiece comprising:

a barrel complete including a mainspring and a barrel
gearandconstitutedtobeabletoberotatedonlyinonedirection
by winding back the mainspring by the barrel gear;

a speed reducing mechanism moved cooperatively with the
barrel gear for reducing a speed of rotation of the barrel gear;

a segment gear capable of being rotated based on an output
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mar k di splay wheel. 8. A tinepiece having a mainspring w nding state display
apparatus characterized in a tinepiece having a mainspring w nding state

di spl ay apparatus having a function of displaying a state of winding a

mai nspring constituting a power source of a nmechanical tinmepiece, said

ti mepi ece conprising: a barrel conplete including a mainspring, a barrel
stem and a barrel gear and constituted to be able to be rotated only in
one direction by wi nding back the nmainspring by the barrel gear; a speed
reduci ng nechani sm noved cooperatively with the barrel gear for reducing a
speed of P&t AhFPoAPEEdt KedBgiPElI M§ERRPIAMM ndi ng mark di spl ay wheel rotated
based on an operation of the speed reducing nmechanism and a mainspring

wi ndi ng state diasplaginenberkfdrselaypldigaly capadtlgt @ fobewnadirngathd

mai nspring based on rotation of the winding mark display wheel; wherein the
speed redbesrg mechanppariasiconsti theéedetyenta peanetary unit, the planetary
unit includes a first sun wheel fixed to the barrel stem a planetary wheel
rotatably attachethirdsprardobiodihqcearfe dhep bay membgeafor dndpaageagnd sun
wheel rotatably attached to the barrel stem and the planetary wheel is

consti t ut gtz er Rbh&ih§ the mOtralad ndbd Lo d 8M bviaig caldUiKk wiR&1 hr st sun
wheel when the barrel gear is rotated; and wherein the wi nding mark displ ay
wheel is potatedspaggdullel; andg
a plurality of winding mark display wheel supporting
portions for rotatably supporting the winding mark display
wheel;
wherein the winding mark display wheel is supported by
one portion of the plurality of winding mark display wheel
supporting portions, and the segment gear is cogstituted to
transmitanoperatioﬁthespeedreducingmechanismtothewinding
mark display wheel supported by the one portion of the plurality
of winding mark display wheel supporting portions.
6. A timepiece having a mainspring winding state display
apparatusaccordingtoClaim5, characterizedinthat the segment
gear includes a first segment gear for receiving the output
of the speed reducing mechanism and the first segment gear is
constituted to rotate the winding mark display wheel.
7. A timepiece having a mainspring winding state display
apparatus accordingtoClaim5, characterizedinthat the segment
gear includes a first segment gear for receiving the output
of the speed reducing mechanism, and other segment gear, and

the other segment gear 1s constituted to rotate the winding
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on rotation of the second sun wheel. 61

mark display wheel.

8. A timepiece having a mainspring winding state display
apparatus characterized in a timepiece having a mainspring
winding state display apparatus having a function of displaying
a state of winding a mainspring constituting a power source
of a mechanical timepiece, said timepiece comprising:

a barrel complete including a mainspring, a barrel stem,
and a barrel gear and constituted to be able to be rotated only
in one direction by winding back the mainspring by the barrel
gear;

a speed reducing mechanism moved cooperatively with the
barrel gear for reducing a speed of rotation of the barrel gear;

awindingmark display wheel rotatedbasedon an operation
of the speed reducing mechanism; and

amainspring winding state display member for displaying
astateofwindingthemainspringbasedonrotationof thewinding
mark display wheel;

wherein the speed reducing mechanism is constituted by
a planetary unit, the planetary unit includes a first sun wheel
fixed to the barrel stem, a planetary wheel rotatably attached
to a bottom face of the barrel gear, and a second sun wheel
rotatably attached to the barrel stem and the planetary wheel
is constituted to be able to be rotated while revolving around
the first sun wheel when the barrel gear is rotated; and

wherein the winding mark display wheel is rotated based

60



on rotation of the second sun wheel.
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