;e3e(, ) 6T(_pV TIMEPI ECE USI NG SPRI NG AS PONER BACKGROUND OF THE | NVENTI ON
Field of the Invention: The present invention relates to a tinepiece using
a spring and nore particularly to a power accurul ation structure
t her ef or.mmg@mm MCes using a spring as power include a nechani cal

ti mepi ece a nove a pointer, which is supported on a wheel train,
by utilizing "*®8¥2nechani cal energy of a spring, and an el ectronically
controlled type nechanical tinmepiece. The electronically controlled type
mechani cal tinepiece is TINZPIBGE tUSMH SRRING ADSRAWER JP- A- 2000- 2773, in
whi ch a pointer supported on a wheel train is noved by converting the
mechani cal energy of a spring being unwound into electric energy, and
controlling a value of a current, which flows in a coil of a generator, by
operating a rotation cont rgdcrgrdudly dhergeninemest@yectri c energy.
Description of the Prior Art: A tinepiece using a spring as power is

provided with a Seckul aly oy s4f Ucture, i.e. a power reservation
structure adapted to indicate a residual cunulative quantity of the spring.

Arelated art p l.aL) Str . i anstruction
provi dod with o MTSREESEt At T Heia S AR iR SRL g SIS 2
principal portion of this powet accumulation structur eing.as.shown in a
Cect onal 9reRer oo BRFRLo BTSN TY KB4 Byl SRl R P s B ghi Y
spring is V\ﬁund ug by .a ratchet wheel 1 in a related art $ower ccunul ati on
struct ur e, "B FROEr ettt B PRRIRS ST VY BSRI0TERS A PITXRePGERC ot the
pl anetary nechani s and the rotation of the ratchet wheel 1 is trapnsmtted
to a power™&E ﬁ%?gii SAMERE&C S %Ptaﬁ(fo‘f‘at &Y& ‘i‘raﬂ%ﬁf:?gi'oﬁ’lﬁfghaﬁ sm
including the planetary mechani sm The power accunul ati on wheel 9 is turned
in a predefBPRPREEIAT 8cVRefl tHfdhabYdleiiid 1R9 & BRehapsratenangy
indicating that a cunulative quantity of the spring is increasing. A

rotati on tPAMBALISINGn pathaRr & uriag 1y spnitag lieddtypedpeean bea bxt ends
fromthe ratchet wheel 1 to the power force accunul ation wheel 9 via a

pl anet ary timepiPssi on Thiseetle:trpriarmnky soangealled gyie stephamicaty gear
6a, a second planetary gear 6b, a sun gear 7 and an internedi ate power
accunul at i bhmgpaecs. il tke tdtehérimepiecewddacaobadr eh bt 20@0-2733r ot at ed
to cause the spring to be unwound, the second sun gear 4 works as a fixed
gear of thenpwanehamy preigizer ssyprowtedeon ot awherloftrahia biar medvednpyete 2
is transmtted to the power accumnul ati on wheel 9 via a rotational

t ransm ssi onnweechangsrhe Mkeehpawen lasvemgy afi @spatieg bOing unwoned intd he
direction contrary to the nentioned predeterm ned direction, and has the
cunul ati veepeweripoenéegy 1 0anddiarat ol hiaig & cuwlileatofve quanehty whiche
spring is decreasing. A rotation transm ssion path fornmed during a spring
unwi ndi ng gpewstimwm exitnds af sometdneobaliyebp@rating a rotation control

unit by the mentioned electric energy.

Description of the Prior Art:

A timepiece using a spring as power is provided with a
power accumulation structure, i.e. a power reservation
structure adapted to indicate a residual cumulative quantity
of the spring. A related art power accumulation structure has
acomplicatedconstructionprovidedwithaplanetarymechanism,
and is disclosed in JP-A-9-21886, a principal portion of this

power accumulation structure being as shown in a sectional view

IR :
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conplete 2 to the power accumul ati on wheel 9 via an internediate planetary
wheel 5, a planetary wheel 6, the sun wheel 7 and an internedi ate power
accurrul ati on wheel 8. During this tine, the planetary wheel 6 orbitally
revol ves around the sun wheel 7 as the planetary wheel rotates on its own
axis. Thus, in a related art timnepiece using a spring as power, a power
accunmul ation structure thereof has a very conplicated construction using a
rotational transm ssion nechani smincluding a planetary mechani sm

Theref ore,of Big i nepadea hpbaa vheweofiulbgr Bf parts , and needs a | arge
space . The problemto be solved by the present invention is to form

wi t hout using a Wieewhi Gt Bty Alsafelnd Y pTBE hani Sohet ReRY] AGeUA W Eltd kg
structure of a tinmepiece using a spring as power. SUVMARY OF THE | NVENTI ON

To solve these,Rhob! £imumi e £t Aee hsd NGard 1S d ik Bisa ORI a ROERFi NG to
t he present |nvent|on is provided with a power accunulation structure

f d
ormed so W%ﬁvg POYES g%xmo%r the Hiéff&{:‘aﬂ?%é éﬁf‘ér‘gs éhd

cunulatlve quant| e spring when the sprlng I's wound up,

conver L1 ngcA QYA Liap ofe 2iCOLRLERD. Afudef 3 e WheRt L0LO.B AuaMLLY of 2

forward |inéar anenent rea ani Smnc

external ly_threade an |nte readed wheel verting a
quant ity SPSEFOLarien el Buta %E?é%énaﬂemrh%ms%ﬂwa e hmibthg

into a quanti of a feverse Ilnear 3 nmovenent thereof, and convertlng

t he quantlf‘i“éi‘g‘a?'ngh EDP R&éPeﬁﬁiFé(nﬁmC%‘aln&tSS‘thé" SHOWR AFYHUIRE Lon

rel ati ve movenent conversion mechani sm To be nnre concrete, the tinepiece
using a spfPfglas penwerracchril iy PECERESHPEREAL ALRGERLPEN, st st ves

t he above-nentioned problens, is provided with a power accunulatlon
mechani sm FAERLAT hgea ROMEZhSROWiHeRY £8r WHEMENS BIabr ienCWBhRtive ed as
power for the tinepiece; a barrel conplete nounted on the sanme shaft as the
rat chet wheeanfibwdk shatsering dsctremereingt h Zarpspsase bransmispiéng:; an
externally threaded wheel having an externally threaded portion and a gear
portion, apdtlifposeddswingad srheinekwéndalbyoperabien emteglds Sropshled at
the gear portion thereof wth the ratchet wheel; an internally threaded
wheel havi ngtaheknwbeaal Lytohtkadedweor foore nestemu it honheheglep malay

t hreaded portion of the externally threaded wheel, a gear portion and a
coni cal poatplameandy dirsyesed siort akeflh2, istsecoald yubhlyeaddd whékelrsts
nmeshed at the gear portion thereof with the barrel conplete; a power
accumnul at i phankeakyhgeamngéa, cansbadbhdepbanetapgi gkar tbxed sharekar and a
| ocki ng arm engaged with the conical portion of the internally threaded
wheel ; andaadsphi hgteehibdi ageapbeert acaeugelbltd dnoelkiarg gar m of t he power
accunul ati on wheel against the conical portion of the internally threaded
wheel . In the tioRptREcotiBéNthandPHEh &5 Hpaweyl aoa@leiteg 2t ast hetptegent

i nvention, the threaded nmechani smincluding the 4 external ly threaded

wheel and iBtes08t|dhd Ripeadedrvhisglurivoatapted Eec6AavValin geditlanibrysof a
rotati on of the ratchet wheel

as a fixed gear of the planetary mechanism, and the rotation
of thebarrel complete 2 is transmitted to the power accumulation
wheel 9 via a rotational transmission mechanism. The power
accumulation wheel 9 is turned in the direction contrary to
the mentioned predetermined direction, and has the cumulative
power pointer 10 indicate that a cumulative quantity of the

spring is decreasing. A rotation transmission path formed

during a spring unwinding operation extends from the barrel



into a quantity of a perpendicularly dowward |inear novenent of the
internally threaded wheel when the spring is wound-up, and convert a
rotational quantity of the barrel conplete into a quantity of a

per pendi cul arly upward |inear novenent of the internally threaded wheel
when the spring is unwound. The conical surface of the internally threaded
wheel and the | ocking armof the power accurnul ati on wheel constitute a
mechani sm for converting the quantities of the linear novenents into those
of novenentempiet®Rdto che gdwerratcutudatiancédest fesm anpoitarmmedidtieh t he
| ocking armis engaged with the conical surface of the internally threaded
wheel and plam«tsrpfiwlidel ext e nslldne tdrreadose Weel tivard es wiedl opard on to
a quantity of a vertically linear novenent of the internally threaded

wheel .  Nan®h ¥int2réedntbitle/pOfie? At b wheal eDVeRiinPtntheipd ernally
t hreaded wheel is converted into that of a horizontally |linear novenent of

hr ead . - : - Lcal f
the point %}T\yﬁ{ﬁbeéa r Wiling @ {1 Bpgaart wid BadundCepcalnsidare ©

the intern eel . ockKing armis joined to e power

accumul at i ?”a%"“g:l?é é%ﬁ'r?éﬁ’éf%ewh&‘@f”réé‘&tégcg Ngear MhSaigued |inearly in

. h
the horizonta ion, e power  accunul ati on eel 1S rotated
accordingly in opor t.i on tcai tt%%‘ meEtt_j .%ediéég%arinmven%ntn of the | ocking
arm Thus, the q 1t1;r/‘%Fe A5 2ont AR Hear vovensntt o*g A8 %%Y%’f’ at
which 5 the | ocking armi,s enﬁaged with the gqpical surfaggagf t he
i nternal | y* &S RO BhYBF FBHS MY SR T 2aVPhY £ 9B et Cuahti ty
of the power accunul| ation wheel. A surface of the copical portion of the
i nt er nal | yCPR? EEACH MechSRYa IndR R isiRMat e, CLARFRI$5 £ erfte paR hem
| ocking arm of the power accunul ation wheel is frictionally engaged with
t he surfactneludhed GopiaRetpsy Meshosilsthe Thegeiorey the E486@PIRFEN2S | n the
ti mepi ece using a spring as power according to the present invention, the
surface ofatlarapnuablerpoftpantdi ansenprdsradlasge spasged RheaPreoklemovi ded

with a helical groove, and a free end of the | ocking arm of the power
accunul at i b be solved by the present invention is to form without using

a complicated planetary mechanism a power accumulation

structure of a timepiece using a spring as power.

SUMMARY OF THE INVENTION

To solve these problems, the timepiece using a spring
as power according to the present invention is provided with
apower accumulation structure formed so that a cumulative power
pointer is driven and indicates a cumulative quantity of the
spring when the spring is wound up, by converting a quantity
of a rotation of a ratchet wheel into a quantity of a forward
linear movement thereof by a threaded mechanism including an
externally threaded wheel and an internally threaded wheel,
converting a quantity of a rotation of a barrel complete when

the spring is unwound, into a quantity of a reverse linear



wheel is engaged with the helical groove of the surface of the conical
portion of the power accunul ati on wheel. The tinepiece using a spring as
power is provided with a power accumnul ation structure including a ratchet
wheel for winding up the spring constituted as power for the tinepiece; a
barrel conplete nounted on the same shaft as the ratchet wheel, and rotated
in accordance with a release of the spring; an externally threaded wheel
having an externally threaded portion, a gear portion and a stopper
surface, suppmanéred threraofheahdtcanver etey ey quemtdnt iasdod Hhatle neand

di sposed so that the gear portion and ratchet wheel are neshed with each
ot her; an md&ai¢aratsd yihbbeatdedaerer! rbasdt Dgnanivyt ef nakl yrhikeeadRe ot i on
meshed with the externally threaded portion of the externally 6 t hr eaded
wheel , a geHveRs {d®Mmadeh i &pni cal portion, and di sposed so that the gear
portion is meshed with the barrel conplete; a power accumnul ati on wheel

having a cunul atiyBcnEURr cBRERLEE, fineed hogt b u ity 8 dAckidgsudnangaged

with the conical portion o e Internally threa spring

menber ad o ur t (o]ol ¢ m . wer, .ac {10 eel

agai nst tﬁ%cg%rrﬁa%:% g%?t :\;grhé oﬁ%{%ﬁlt elﬁlva%rf\?%qﬁ’r ea‘t”d}gldé:r\ymn;gecfal,\}?%e |errepi ece
being forned so th t.for&ard ﬁnd reverse lan ar. novenents of the gnternally
threaded WHERYS AP T ELRTT RERLFBSp e PERY OB " L PSEFEA <t ¥8t med on
the externally threaded wheel and a stopper surface, formed on the plate. A
transmi ssi®FERERTIN F¢ HEAHT 7 n’éﬁ??"?%r"@'&%%ﬁ VR r'iB P9 he
ratchet wheel anpd that of the internally threaded wheel wi_th respect_to the
barrel conffRtieltetedasaapar forhhe tinepiecss PR bR cOMPHSTERWR TNy t he
constituent parts of the threaded nechani sm and those of the nmechanismfor
convert i ngP® kBeRpe Phaés & the fedchaleheatl s anct BP EHee@ 15fa¢R B3PR8 ; and

mnimzing the nunber of the parts.
withareleaseof the spring; anexternally threadedwheel having

an externally threaded portion and a gear portion, and disposed
so that the externally threaded wheel is meshed at the gear
portion thereof with the ratchet wheel; an internally threaded
wheel having an internally threaded portion meshed with the
externally threaded portion of the externally threaded wheel,
a gear portion and a conical portion, and disposed so that the
internally threaded wheel is meshed at the gear portion thereof
with the barrel complete; a power accumulation wheel having
a cumulative power pointer fixed thereto, and a locking arm
engaged with the conical portion of the internally threaded
wheel; and a spring member adapted to urge the locking arm of
the power accumulation wheel against the conical portion of
the internally threaded wheel.

In the timepiece using a spring as power according to

the present invention, the threaded mechanism including the



BRI EF DESCRI PTI ON OF THE SEVERAL VI EWS OF THE DRAW NGS A preferred form of
the present invention is illustrated in the acconpanying draw ngs in which:
Fig. 1 is a sectional view of a node of exanple of the power accurul ation
structure in the present invention using a threaded nechanism 7 Fig. 2
is a plan view of the same node of exanple of the power accunul ation
structure in the present invention using a threaded nmechanism Fig. 3 is a
plan view A a sectional view B and a perspective view C of an exanpl e of
an i nter nabkyethatagdetghwbadkbdléheedstntutintgrinkd hrdaded@atohtegesms Fig. 4
is a sectional view of a node of exanple of a related art power

accunul at | 9z St E8GIEENYSL BG quihBley ¥y a RahA sibfafkk Fhécheti whée Pl an
vi ew of the sanme node of exarrpl e of the related art power accunul ation

structure usigg, alrﬁri% IR AL BB WA E-ﬂ’x?s}lr %‘fﬁe t

PREFERRED EIVBCD rst € of Enbodl nment) A node of exanple of a
I t th

Cnvent i on T %%&%t%‘f ‘éﬁlﬁ’e%h*f abp8 hEEL "’C%Seﬁé siad s WSS |

t hr eaded whe an internall thre d ccunul ati on
wheer & antis & Y%@%ﬁﬁ%ﬁt&ens HHEREEY ¥ The, bérrel REMSLREE 10 o
2, a plan view. The ratchet whe a art W nding up a sprin

const tut o8 GEHOH Top PREPEFADERAEELY $%an%ﬁ1 st 8EathE ¢
nount ed on the sarre shaft as the ratchet wheel 1, and adapted to be rotated
in accor dahRESHRrehlY FBreadedorbeRd WBRPnGhengPEHEGBY FWPRS i mepi ece

wheel train. 8 The externally threaded wheel 13 form ng a threaded
nechani smis a pBRre Pk sdrspcs of &he intgrpailyrdereaded wheel and

the locking arm of the power accumulation wheel constitute a
mechanism for converting the quantities of the linear movements
into those of movements of rotations thereof. A distance
between a point at which the locking arm is engaged with the
conical surface of the internally threaded wheel and an axis
of the externally threaded wheel varies in proportion to a
guantity of a vertically linear movement of the internally
threaded wheel. Namely, a quantity of a vertically linear
movement of the internally threaded wheel is converted into
that of a horizontally linear movement of the point at which
the locking arm is engaged with the conical surface of the
internally threaded wheel. The locking arm is joined to the
power accumulation wheel. Therefore, when the locking arm is
moved linearly in the horizontal direction, the power
accumulation wheel is rotated accordingly in proportion to the
mentioned linear movement of the locking arm. Thus, the

quantity of a horizontal linear movement of the point at which



recei ving nmenber 16, and having an externally threaded portion 13a of a

| ength nearly equal to a distance between the plate 12 and wheel train
recei ving nmenber 16, a gear 13b nmeshed with the ratchet wheel 1, an
externally threaded portion 13a and a gear 13b. As shown in Fig. 3, a plan
view A, a sectional view B, and a perspective view C, the externally

t hreaded wheel 14 constituting the threaded nechanismis a substantially
conical part, and has an internally threaded portion 14a nmeshed with the
ext er nal | ychér tadkeiingoatmons 18agagetiheiekt €hrakbnichileastef adeaf the a
gear 14b meshed with a gear of the barrel conplete 2, and a conical portion

14c engageihtvéifalhe thewadedoiual akiconwirerld htdihaxi @ alengidifalt he
internally threaded wheel 14 is around a half of a length of the externally

threaded wheght 8y 8Rdthe F6%Er MhA8EmhiDat NENARREEND, St age of the tinepiece.
The construction of the power accunul ati on wheel 9, one part constituting a

power accumul atiop,SELHELH Ed Boh DEa PEEIERbn JWERL 1 AR ki adh {f 88 add oM
I Fi 1, a

3
that of the same part 1n related art. Nanmely, as shown In ,

| _ _ g. |
sectional whew AN Rigiody R VLW o becBouRR ccHIL Al ghes) O is

a part having an arm9a consti i fg a conversi on nechan

convert a |pnear novenent into.a rotatiqnal venment .. The power .

rocuml at i 8h TR ONET Segdad k) WiRsl 501 BEES hEoRAPACE SR With arm
9a is engaged with the conical poriion 14c of e jnterna t. hreaded whee
14 . A spriig %%e?eﬁ &Bﬁn‘ao%f%% PHHE Yo Eﬁec{wmm ma%é’
functions as a_device for constantly urging the |ocking surface of the arm
9a againstW%??épering surface of the conical portion 14c of the internally

t hreaded wheel 14. A transmission ratio of the externally threaded wheel 13
with respect to ThethatbHeePi®eR UAinhd@ tFREL1E IhPIWRErFEPYAINg to

the present invention, the surface of the conical portion of
the internally threaded wheel is providedwithahelical groove,
and a free end of the locking arm of the power accumulation
wheel is engaged with the helical groove of the surface of the
conical portion of the power accumulation wheel.

The timepiece using a spring as power is provided with
a power accumulation structure including a ratchet wheel for
winding up the spring constituted as power for the timepiece;
abarrel complete mounted on the same shaft as the ratchet wheel,
and rotated in accordance with a release of the spring; an
externally threadedwheel having anexternally threadedportion,
a gear portion and a stopper surface, supported on a wheel train
receiving member and a plate, and disposed so that the gear
portion and ratchet wheel are meshed with each other; an
internally threadedwheel having an internally threadedportion

meshed with the externally threaded portion of the externally



t hreaded wheel 14 with respect to the barrel conplete 2 are set equal. The
reason why these transm ssion ratios are set equal resides in mniaturizing
the constituent parts of the threaded nmechani sm and those of a nechani sm
for converting quantities of |inear novenents into that of rotation; and

m nim zing the nunber of the parts. Wien the spring is wound up by the
ratchet wheel 1 in the power accunul ation structure for the tinepiece of

t he above-described construction, the rotation of the ratchet wheel 1 is
transm tt edhreatibd pbhwerl ,accuadatpont ideebnd @ aomircetlatpanad ol f aasdi ssi on
mechani smincluding a threaded nechani sm and a nechani smfor converting a
quantity oHikpReas BBVERBA! that gebhapoptibat akipashadtwibe PR¥EParrel
accurrul ation wheel 9 is turned in a predeterm ned direction to have the

cunul ati ve -BaReE RO Nelvellalb BEhe A €1 At I H%H%b;é’ ButaRlike ﬁ&wé?e_

spring is increasing. A rotation transm ssion pat ornmed when the spring

is wound u : a : q | ation
wheel 9 vi Bohs e 2 ho P ER0 2T LR Phg halfelofy ey R cBRSHEY Mecl
14. Nanmely ri.ng ri.ng W nd-u rati.on e rotation.of the ratchet
wheel 11 5PpfHheAeF R dHbe B KBPRGRE gt ] f AL P80 B eet?
internally threaded wheel 14 .is.l.owered t he nmeshi ng .axi.s thereof by
Lhe'r o at | BRABE SErE BFGe FAF PARITAED ShEBr RveR e I b YAE RS
downward nmovenent of the jnternally threﬁged wheel 14 is prapaortjonal to
that of th@IPIPELI bRe FoniRa} RochdeWAgethq 1Nty §hrepderkwhsqer
accunul ation wheel 9 is engaged with the conical portion 14c of _the
i nt ernal | y ther BABes1gRedredug formest sehehabwkerwREd mithErysrfisedingars
turned correspondingly to the quantity of the downward novenent of the
i nt er nal | ymoNesgass wHeethd 4intaenal by e thieadedmhas caponeespsiated 10
fixed to the power accumulation wheel 9 is nmoved in the direction F in
whi ch a cumelsmeicrd vgdanbivt yhefstérpepriunface ricagear anmdhendktervslady
residual |evel of the cumulative quantity of the spring.

threaded wheel and a stopper surface formed on the plate.

A transmission ratio of the externally threaded wheel
with respect to the ratchet wheel and that of the internally
threaded wheel with respect to the barrel complete is set equal.
This is the condition for miniaturizing the constituent parts
of the threaded mechanism and those of the mechanism for

converting the quantities of linear movements into those of

rotations; and minimizing the number of the parts.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS
A preferred form of the present invention is illustrated
in the accompanying drawings in which:
Fig. 1 is a sectional view of a mode of example of the
power accumulation structure in the present invention using

a threaded mechanism;



On the other hand, when the barrel conplete 2 is rotated to cause the
spring to be unwound, the rotation of the barrel conplete 2 is transmtted
to the power accunul ation wheel 9 via the above-nentioned rotational
transm ssi on nmechani sm and the power accurnul ation wheel 9 is turned in the
direction contrary to the above-nentioned predeterm ned direction to have
the cunul ati ve power pointer 10 indicate that a quantity of accunul ation of
the spring is decreasing. Arotation 11 transm ssion path forned when the
spring i s unwoundigext dsda plramitiew odr the sampimide 2 ft exbhelpowkrthe
accunul ati on wheel 9 via the internally threaded wheel 14 . Nanely, during
a spring upwivedi agcepelatien, sthectetationtid ghesdar rolverpbetes £nd s
transmitted directly to the internally threaded wheel 14 , which is noved

up along ag axieaQEa"mebhAdiseh;the external ly threaded wheel as the
internally threaded wheel 14 is rotated. The quantity of the upward

roverent of the w1 enrel Liichr oded whesl L RLanoshaaniled gL of
wheel 9 'Svﬁgﬁag:ed%f“ Lh e canl C?k BRr ti:ﬁ%‘e’f“%uﬂjs H}?eégé rnaldoy t{y eaded

wheel 14 so that the power accunulation urned correspondi ngly

to the quantitﬁ.gf t he Eﬁmagg nnﬁe nt gf the internally threaded wheel 14.
Accordingl??nﬁ & ehniPat i tpoGR eggPﬁF P216™ i xed to the power
accunul ati on wheel 9 is noved jn the.direction E in mhiﬁghtge quantity of
accumul ation of the: §pt$ AFS Y viepoh adocs ot £%0R1RAF 4 ESLRERR t he
quantity of accumul ati on of the spring. As is clear fromthe above

st at enent , 2E AP IR AFEF W AFders Fgcguﬁ@CW%Iﬂ PORNESATYIPEFRR AL Shant ity
of rotation into that of a |linear novenent, i . a . , for converting a
quantity ofDd rotation of the ratchet wheel 1 into that of a vertically
downward |inear novenent of the internally threaded wheel 14 when the
spring i s wound Epg- ahdsaagniariviewfofs thet aamermede tdfe exampdle ofnphet e 2
into that of a vertically upward |inear 12 novenent of the internally

t hr eaded whedbted wahrénpowers aciowgpulabimm etk ucthweorsivad poplanaetddy of
the internally threaded wheel 14 and the | ocking arm 9a of the power
accunul at i sachheebm9 constitute a nmechani smfor converting the
above-nentioned quantity of a |inear novenent into a quantity of rotation.
A di stance between a point at which the locking arm9a is engaged with the
conical portion 14c and the center of axis of the externally threaded wheel
13 varies in prDPDAILED DRS@GROBADONt 9FOTHRE PREFERREDI EMBaDINEWG@$eNt of the
internally threaded wheel 14. Nanely, a quantity of a vertical |inear
novenent of(Fiketi Molenadf yEinBoaanedtWwheal nold Ssofoawampad idf Oatpaweel a
hori zontal |inear novenent of a point at which the |ocking arm9a is
engaged w hbctihela®iogaltmaitiranid4te tiiveed ode agcardiflg st yedstatt he
power accumul ation wheel 9 . Therefore, when the | ocking arm9a is noved

linearly ifantBathon zA08lakedid et dibt WhRI0NET 3 askral &ldnl eieel, 8ni s
rotated proportionally in accordance with the novenent of the |ocking arm

9a. Thus, ax@uanhhly Ghréadedwidiah 3l idiean ceRyvemant cRfcA88aRAdE1 &l Whi ch
the I ocking arm9a is engaged with the conical portion 14c is converted

into that gf pb@kat é@@uﬂﬁlhﬁ%oﬂ%ée@@%ﬁ?& iﬁfk"’ﬁbe%lenﬁ:exf“%é $hpges st ood
fromthe above statenent, the conical portion 14c of the internally

t hr eaded | 314 i.s t Qld.ne Onvey t tidgty, 0f a vertica
i near woveignt tar o gROAHREAN QPR s o D a M O D
hori zontal |inea t f ete R i ble_t t he
i nclination of tEQQE%EEEQ tp%ﬁ%ggnlllg %ohgﬁﬁngg%,M?PagggggbaPy%pgﬁggnot
li near as shown.in Fig_ . 3 copvert. a ,quantity of vertical linear
movenent  of OPRE HERESSH AR BOPRF oBiEd- U SR F55:: priolSo PRI o FPTPHEGS: hat
of a horizgntal |inear nnveqfnt t?%%eof, aﬁd % ere render the rqtation of
the power A&ctindIRAT oMM SMokhsr 5pBRt PBRAAF. 2 Hile dhhfhert & nt of

the pointer during a,period of tinme near the term nation
and adapted to be rotated in accordance with a release of the

spring and thereby drive a timepiece wheel train.



of the unwi nding of the spring to be displayed in detail. The nmechani sm for
converting the quantity of a |linear novenent into that of a rotation is
formed by the conical portion 14c of the internally threaded wheel 14 and
the | ocking arm 9a of the power accunul ati on wheel 9 . The surface of the
conical portion 14c of the internally threaded wheel 14 is snooth, and the
free end of the | ocking arm9a of the power accunul ati on wheel 9 is
frictionally engaged with the surface of the conical portion 14c. The
surface of the crimécektpontildy tiheeafdachevhedler bal Fpriingadedtheaded4 may
be provided with a helical groove, with which the free end of the | ocking
arm 9a of HhEehRAYVEH BEIPirdt sappvhReed Snnayphe£ngrged a( wreendeiie of
Enbodi ment) A tinepiece of a second node of enbodi ment of the present

i nvention féc@ﬁ;m?mfe%&?efd%oga@a PBRRIRG A8 HAEMa PP FhdRd d oAt PoMer
accurul ation strucfure including a ratchet wheel for 14 wnding up a

Spring congiityted A% AaVSlcdior, Uisdl KBPLCAgs:anhar hetuearPLRLe TRu ed on

t he sanme shaft as t at chet and rotated 1 n accordance w

rel ease of ,the i ng; .an.ex I whee [ t Iy

t hr eaded p%% t?%én%g?r?&qatggéﬁ %%é?f%in%{g g‘trgﬁ%&gggéeg i%gl"?\rli%?gf“%ghgét g%ﬁgl |y

t hr eaded el is hed a he_gear, portion ereqgf .wth the tche

wheel ; aanﬁ?eFﬁﬁFg§§tﬂg§§ge%’mﬁ e xﬁgﬁ?ﬁ%fﬁnggﬁ?agﬁglP?rFﬁPEaéga %8$tion
meshed with the externally threaded portion of the externally threaded
wheel , a gBaPePbrtPBn and a conical portion, and disposed so that the
internally threaded wheel  is neshed at the gear portion thereof with the
barrel conplete;®8 Poowe B EEI ati éh BHEe VIS Png 2aSEGhiPERLy ¥ 1 BHwWBY

poi nter fixed thereto, and a | ocking armengaged with the_conical _portion
of the int@Pfapl perppestdyenvéem CGandhe Prieirakhbethatapeddwheclr 4 t he
| ocking arm of the power accunul ation wheel against the conical portion of
t he int er naphgtikpéanedlvhébircagediperkanbpmisse mudrsta FigrMar doaagatever se

| i near novenents of the internally threaded wheel 14 respectively being
added. Thepert, and has an internally threaded portion l4a meshed with

the externally threaded portion 13a of the externally threaded
wheel 13, a gear 14b meshed with a gear of the barrel complete
2, and a conical portion l4c engaged with the power accumulation
wheel 9. An axial length of the internally threaded wheel 14
is around a half of a length of the externally threaded wheel
13, and is determined in the design stage of the timepiece.

The construction of the power accumulation wheel 9, one
part constituting a power accumulation structure in the present
invention is different from that of the same part in related
art. Namely, as shown in Fig. 1, a sectional view, and Fig.
2, a plan view, the power accumulation wheel 9 is a part having
anarm9a constituting a conversionmechanismadapted to convert
a linear movement into a rotational movement. The power

accumulation wheel 9 is disposed so that a locking surface of



stoppers are a stopper surface 13c fornmed on the externally threaded wheel
13 and used when the spring is unwound, and a stopper surface 12a forned on
the plate 12 and used when the spring is wound up. The stopper surface 13c
used when the spring is unwound is forned by setting a dianeter of a
columar portion between the externally threaded portion 13a and gear
portion 13b |l arger 15 than that of the externally threaded portion 13a,
and snaller than that of an upper end surface of the internally threaded
wheel 14. dhe aither9aoids entheest oprér the fameid8L pesetishetdthefspieng i s
unwound is an annul ar stepped portion fornmed on a boundary between the

ext er nal | yidtureaded, potlcadedlddeand 4. he Al spgeng indiiedf 160koiNA = iRAITd on.
Thi s annul ar stopper surface 13c functions as a stopper receiving the

annul ar uppgs ﬁ&gel?urafc%%ﬁlquttlgﬁ & nad | )fuh@ﬁ:@.%ﬂ%d ahegl atdicel forf -
as a stopper used when the sprlng |s unmoun The stopper surface 12a

correspon ﬁﬁﬂg ¥hﬁ@' t|ng

portion o%trh%%f%%% %e](r] s orma on r{)%leé%oérf{]l on %qf an upﬁgsaqL sur f ace

of the plat 12 which to an . ann I nd_surf Ge f t he

i nternal l f RP&AAET %]ég?c f%sgﬁ nolpcpaglr §5r%15acgf\§ a%fg?rrel § aﬁle Wl ate

12 functloq} as. a SH%%%@ 1éecelwng t he annul ar | ower end surface of the
I

i nt er nal | yHFRARRA formng the threaded mechanism i.e., as a

st opper used when the spring i s woun . In the tinepiece ording to
the present inveéhtiRs Eb%‘rc?rélrébtb‘rﬁ)l%ftjet}ien WW‘B&HX %‘fﬁ#d@beef er eof
and an outernnst end of the spring are fixed to_each other is provided, as
well as a UashrIW%t te thegahkbrtimeehiiany thakah8hapnisrnative

pi ece usin ring of the above-described construction as a power source,
the springt 1@,6 @ wheel bbd rel t orpireet X o thr Raprelieimrl efe chitare
fastener, and a power accunul ation structure is fornmed by using a

rotati onalsq_ts equal. The reason why these transmission ratios are set

equal resides in miniaturizing the constituent parts of the
threaded mechahism and those of a mechanism for donverting
guantities of linear movements into that of rotation; and
minimizing the number of the parts.

When the spring is wound up by the ratchet wheel 1 in
the power accumulation structure for the timepiece of the
above-described construction, therotation of the ratchet wheel
1 is transmitted to the power accumulation wheel 9 via a
rotational transmission mechanism including a threaded
mechanism and a mechanism for converting a quantity of linear
movement into that of rotation, and the power accumulation wheel
9 is turned in a predetermined direction to have the cumulative
power pointer 10 indicate that a cumulative quantity of the
spring is increasing. Arotation transmissionpath formedwhen

the spring is wound up extends from the ratchet wheel 1 to the

10



transm ssi on nmechani smincluding a sinple threaded nechani sm quantities of
forward and reverse novenents of an internally threaded wheel 14 in the

t hreaded nmechani sm whi ch functions as a mechani smfor converting a quantity
of rotation into that of a |inear novenent being restricted by respective
stoppers. Therefore, as conpared with a related art tinepiece in which a
spring held in a barrel conplete with an outer fastener provided thereon is
used as power, the spring can be utilized as power nore by a nunber of turn
t her eof copoespoadcugulatide whaehd oisa tcheaespacradtyguphedadgdttieeolit er
fastener as an effective nunber of turn of the spring. Accordingly, in the
case of a nBchediittdedrdlEp etbecasiedgwResDrifNg ARnEIME duai nighar §&SEnd N
duration of around 6 to 7 hours is obtained. As described in detail above,

the tinepi geRqUEPNGRIERILAY ahdP M at Sord bf MERECEAtRhAY datkaN th fgpower
accurnul ation structure fornmed so that the power accunul ation structure is

oper at ed DyrSARNSEEERD b RO Liddephal1 (0Bt nedi ohl uhsel uben the

spring is wound up into that o orward 11 near novenent thereo

i o nal |y P ReBEaaa e Wl PR R RO R P me%?fﬂ%ﬁ%%s
moverent { REFEBPTOYY T NA® S 1B Atod o SRR O U TREPEanUB eI Ny the
Techani sm FBP BV AG “EAAETTE %%3&%2?1%@&?%?}&% Aot ar of
a rotation, and thereby drive a cunul ative ointer 10.to indjcate a

quantity o¥ EGM%ﬁS\/ErﬁB%Flﬁ?aH@ §ppitngt s ec ﬁ8 8hiPReLE fheaprbCRREhani sm

in each of the_npdes of enbodi nents of the present invention includes an
ext er nal | yWPREéaked ThiferT™ 28 ahipBsmaNeHACTUBRARE L PR WHIRE 8O itfeRRgagadn
receiving nmenber 16, and an internally threaded wheel 14 neshed with an
ext er nal | ywikhebldeCoorqa bpordd st 1dRecExthe natiernalilen dbd caded wheel

various nodifications can be made. For exanple, the conical internally
t hr eaded whéel s@4 thatn the Figpwer accumulation wheel 9 is turned

correspondingly to the quantity of the downward movement of
the internally threaded wheel 14. Therefore, the cumulative
power pointer 10 fixed to the power accumulation wheel 9 is
moved in the direction F in which a cumulative quantity of the
spring increases, and indicates a residual level of the
cumulative quantity of the spring.

On the other hand, when the barrel complete 2 is rotated
to cause the spring to be unwound, the rotation of the barrel
complete 2 is transmitted to the power accumulation wheel 9
via the above-mentioned rotational transmission mechanism, and
the power accumulation wheel 9 1is turned in the direction
contrary to the above-mentioned predetermineddirection tohave
the cumulative power pointer 10 indicate that a quantity of

accumulation of the spring is decreasing. A rotation

11



1 is disposed so that a |arger-dianeter portion thereof be positioned on
the upper side with a snaller-dianmeter portion thereof positioned on the

| ower side. This conical wheel can be di sposed upside down. However, in
this case, the direction of a rotation of the power accunul ation wheel 9 is
reversed as conpared with that thereof shown in Fig . 1 . In the enbodi nent
of Fig. 1, the externally threaded wheel 13 is disposed so that it is
meshed with the ratchet wheel 1, and the internally threaded wheel 14 so
that it istresdeissddl gdich Fomeld ghepl ehe 2pringfibs mivmundy eadechds
mechani sm These wheels 13 , 14 maybe di sposed reversely, if necessary.
Narrel y, t herehasedtbdrienidogdled al 86 €HP! Bywer Sddeghwl £+ 1 on Wihad the
externally threaded wheel 13 is disposed so as to be nmeshed with the barrel

conpl ete 2,y tihd hatEphel gl dnrdduapdedanhesl bl 5pOsRE i$Q g%ﬁxgirge

nm
meshed with the ratchet wheel 1. OMng to the present invention,

timepi ece fayl 0g; F}Hyﬁxfat'ic?{ﬁ .th%CEHE%!EgBhO&f %Hé‘%%]‘ifr%lf BBHEQeQ% ysidg a

rotational transm sSsion nechani sminc Ing not a anetary nechani sm of a

compl | cat eflgo0at [USA AT A SR &, JAKEALRY ALLUBLI S, £01Ld i, ppy ded

When t he power accunulation re’in resent 1 nventron’'forne
including the threaded structure conpared-with a rel ated art r
hcoumil aci bR RS AL ARG T PEaRECE AR E A ST RAL P TR AT was
proven that,  the forner had a v si mpl onstruction, and attained the
Phot 1t ot HRESE PRelBPoABLEranloy THEcpRets WhiRs odr! L OHet Faduction of
the nunber of the parts and the cost of the tjnepiece using a sprin

pover . Fur T¥arkdFE oft tthe bpiapRaey eRgHgo & tO6 1ML ERe bbb P r 2oL dThRE gst he

present invention enables the spring to be held in the barrel conplete

wi t hout prd%iks RyoReun )l 46t Ehak of adt@bian of Ehppbereel qumrkeeRe, an
effective nunber of turns of the spring wound up and unwound in the barrel
conpl ete was UEhe iazad S heihe powarovercummslatl jon twieeebha? el s orgagedhi ch
had been smaller due to the outer fastener provided on the portion of the
spring i n wvhehbthe alordogdl poetiknchd¢ ofatthehéngeernailly threadedurkesbst
edge of the spring can contain an increased nunber of turns of the spring.
Ther ef or e, 14n $opridvenenthef podwerdueacuomleftithe wheiledg 8f aboutubned 7
hours can be attained. The tinepiece using a spring as power according to
t he presentornespbndingdyprovileduanth ty of oppe upwaah mowemegitngf 49e  si de
of the spring. This enabled a position of the cunul ative power pointer to
be set on andeahaM iyhahtredelldeatiery tie peicrcndifrrging,a tes ocumdlsaaivag
position. A tinepiece using a rotational transm ssion nmechani smi ncl udi ng
t he above- pewtiropeéinpkangbaryxeacbantse podepr avtdedlnt i bnawhebat ediart
power accunul ation structure stops generally with a pointer exceeding a

gr aduat i onméfetinen Yinded ( EMETE YpnviiighwhiidhCeli€ SR iEd o goeing iyt 0én

unwi ndi ng of the spring. Therefore,uncertainty existed in the duration

di splay fupettne &bprihe dédPPAEEL, to indicate a residual level of the
quantity of accumulation of the spring.

As 1s clear from the above statement, the threaded
mechanism is a mechanism for converting a quantity of rotation
into that of a linear movement, i.e., for converting a quantity
of a rotation of the ratchet wheel 1 into that of a vertically
downward linear movement of the internally threaded wheel 14

when the spring is wound up, and a quantity of a rotation of

the barrel complete 2 into that of a vertically upward linear

12



A slipping attachnent for an automatic w nding structure provided in the
vicinity of the outernost edge of a spring in a barrel conplete, and an
outer fastener for a manual w nding structure are necessary parts for
preventing parts from bei ng broken, and al so cause a decrease in an
effective nunber of turns of the spring in the barrel conplete. The
decreased effective nunber of turns causes the duration of about 12 to 14
hours to be lost in the case of a tinmepiece provided with a slipping

at t achmentmdwemen: auff ahet ioterndiliyg shraetiedewheat bbotherb e Bprdmgs i n
the case of a timnepiece provided with an outer fastener for manual w nding
structure.ifcgorslhii@. to the present invention, decreasing the effective
nunber of turns becones unnecessary owing to the provision of stoppers, so

that such tine aﬁqé eoh%ellﬂblati&i atgRdo Arthd h%@kﬁﬁ@l%?@a@gé%etél the

duration. 20 \Wat is cl alme is 1. Atinepiece using a spring as power
coprising:; 2 Doy, AcCHURY & 5‘954 W Y TR R UnRAl dih RARRIL
accurrul ation structure 1s operate by converting a quantity of a rot atl onal

moverent Sfof.t fLetet el hen, the: SpLing. L pdound. R g natol,
forward |inear novenent ereo readed anisminclu
external ly thrrleaged%h ﬁl and an éntrern.all t hr eade g\/\/ng,n c onvertlng a
quantity of AT brAaoRal tREGEMRNTCBE té]bréfr & WBRHHEYeC aERAtEhe°Bprithg i s
unwound in o t hat reverse |jnear \ nt ﬁ)he eof by the,sane threaded
Tochant sm At Res B R P e AU T e BPCERBYIIREA HOVIEARES | nt o
those of rofational noyenents by a nechani_s converting a quantity of
a |inear nbvehehiei ﬁ?%l?ﬁ%ltp‘BFtéoFoiLéFl BRI t hﬁv&ﬁ'ﬁl”r@r &£fd ¥fer 8 ve a
cunul ative power pointer to indicate a quantity of cunulative power of the
spring. 2.epterhepledbresas whept iligvasipeviey PEBRPFFaPRJ:C & Pramiity
accunmul ation structure including a ratchet wheel for winding up a spring
constitut edf &vertical linear movement of the internally threaded wheel

14. Namely, a quantity of a vertical linear movement of the

internally threaded wheel 14 is converted into that of a

horizontal linear movement of a point at which the locking arm

9a is engaged with the conical portion 1l4c. The locking arm

9a is fixed to the power accumulation wheel 9. Therefore, when

the locking arm9a ismoved linearly in thehorizontal direction,

the power accumulation wheel 9 is rotated proportionally in

accordance with the movement of the locking arm %9a. Thus, a

quantity of a horizontal linear movement of the point at which

the locking arm %9a is engaged with the conical portion l4c is

converted into that of rotation of the power accumulation wheel

9.

As is understood from the above statement, the conical

portion l4c of the internally threaded wheel 14 is adapted to

linearly convert a quantity of a vertical linear movement of

13



power for the tinepiece; a barrel conplete nounted on the sane shaft as the
ratchet wheel, and rotated in accordance with a rel ease of the spring; an
externally threaded wheel having an externally threaded portion and a gear
portion, and di sposed so that the externally threaded wheel is nmeshed at
the gear portion thereof 21 wth the ratchet wheel; an internally

t hreaded wheel having an internally threaded portion neshed with the
externally threaded portion of the externally threaded wheel, a gear
portion antha inteirtazll lyorhremiecdwhedil ddoseto shathef a hive iizongraial 1yedhr eaded
wheel is neshed at the gear portion thereof with the barrel conplete; a

power accuiitiehend WiRSledTavi NOhar€85HEAL iite POWRosRABIEr tbi xed tHgset o,
and a | ocking armengaged with the conical portion of the internally

t hreaded ‘Mﬂﬁéhnéﬂﬂoﬁo%piﬂélgoﬁ?BQEEo%@%%heﬂléHoHLQJ%nEQ% l1GCkd PP 84 Ay Of the
power accumul ation wheel against the conical portion of the interna iy

Uhreaded wheglioch i bds HBRIRAR H15ERG. 3 SEELAGL 85 ANRLS Lereerd N8P i 0o aim

2, wherein a surface t he coni ca portlon 0 e I nterna rea

whoel is al%Hggeel ébgﬁ%gFrlc%re% %Iy engag%&%ﬁz gﬁkég&g&ﬁ éﬁgéPOM?a

accumnul at i erng i ona e snooth Surface. 4. A
ti mepi ece u5|n n po to.C a wherein the surface
of "the- conftarEaPEF SRR TTKENRD AT 14 P pRRigaRiAder LSS5 BOTHR G th
hel i cal gropve, he free end t he Iockln armof the p r accunul ation
wheel bei ng? @ﬁﬁa ed %P$ 1@&%¥%§MI c&P &FOOGﬂe SFOQPT%ﬂ%pr%B thei nge¥eEpri ng
as power conpr|5|ng power accunul ati on structure i ncl udi ng a ratchet
wheel for ﬁFﬁHWH a ﬁOHWQﬁQ%%nQBnEFPPBFanﬁé This enablesamovement

of the pointer during a_period of time near the termination
of the unwinding of the spring to be displayed in detail.

The mechanism for converting the quantity of a linear
movement into that of a rotation is formed by the conical portion
l4c of the internally threaded wheel 14 and the locking arm
9a of the power accumulationwheel 9. The surface of theconical
portion l4c of the internally threaded wheel 14 is smooth, and
the free end of the locking arm 9a of the power accumulation
wheel 9 is frictionally engaged with the surface of the conical
portion l4c. The surface of the conical portion l4c of the
internally threaded wheel 14 may be provided with a helical
groove, with which the free end of the locking arm 9a of the
power accumulation wheel 9 may be engaged.
(Second Mode of Embodiment)

A timepiece of a second mode of embodiment of the present
invention is a timepiece using a spring as power, provided with

a power accumulation structure including a ratchet wheel for

14



22 power for the tinepiece; a barrel conplete nounted on the sane shaft
as the ratchet wheel, and rotated in accordance with a rel ease of the
spring; an externally threaded wheel having an externally threaded portion,
a gear portion and a stopper surface, supported on a wheel train receiver
and a plate, and disposed so that the gear portion and ratchet wheel are
meshed with each other; an internally threaded wheel having an internally

t hreaded portion neshed with the externally threaded portion of the

ext er nal | ywihd teglath ey ity gefispotltad anbavenntanl thpord imsp i edsl;
di sposed so that the gear portion is nmeshed wth the barrel conplete; a

pover acCuiphatiedn: MiSEd t dA¥LA e St EHE ¥ameEs ROPE b sPh & 8k cheftiwiesk 1 her et o,
and a | ocking armengaged with the conical portion of the internally

threaded vheel »oa0de eg{?rgaeogagneé ddant ad 9 J4ige Jﬂ“%ﬂ%g&&%%ﬁ] a’%r}i); the

power accunul ation agal nst the conical portion of t

threaded "‘Qp‘?@éyfnéffy {tﬁ%&h%‘&%?e%i;ﬂ?{z%g‘égl déﬁ%%lgﬁé% ;32 E‘Pﬁ%%d%g’%%@é’%ée

| i near nmoVENENTS © I'nterna hre restri
respectively.by the stopper surface fornmed, on the externally threaded whee
ind o st ontis RatTEpE RaBRah SR RBoERA R ATAS BT Ay L

ti mepi ece using a spring.as power conprisi,ng: ower accunul atio
structure ‘Pl;}ﬁ%?gd’r?ld‘ﬁ)%gh%% Atet-Nth 86R T Prﬁlﬁgi ﬁgegﬁ\é\g @bFPnE;h‘Eo’f%’ﬁﬂ?%’f ed as
23 power for_the tinepiece;_ a barrel. conpl ete mounted on the sane shaft
as the rat®heeloné® infRriothf efhrradetdorarle WMYRRE PR elREeERat he
spring; an externally threaded wheel having an externally threaded portion,
a gear porERrbpadad ROBtbppareshag addh Shspertesnsaly Wheepdedaperteri vi ng

menber and a plate, and di sposed
of the externally threaded wheel, a gear portion and a conical

portion, and disposed so that the internally threaded wheel
is meshed at the gear portion thereof with the barrel complete;
a power accumulation wheel having a cumulative power pointer
fixed thereto, anda locking armengagedwith the conical portion
of the internally threaded wheel; and a spring member adapted
to urge the locking arm of the power accumulation wheel against
the conical portion of the internally threaded wheel, stoppers
for restricting forward and reverse linear movements of the
internally threaded wheel 14 respectively being added. These
stoppers are a stopper surface 13c formed on the externally
threaded wheel 13 and used when the spring is unwound, and a
stopper surface l1l2a formed on the plate 12 and used when the
spring is wound up.

The stopper surface 13c¢ used when the spring is unwound
is formed by setting a diameter of a columnar portion between

the externally threaded portion 13a and gear portion 13b larger

15



so that the gear portion is nmeshed wth the ratchet wheel; and an
internally threaded wheel having an internally threaded portion neshed with
the externally threaded portion of the externally threaded wheel, a gear
portion, a conical portion and a stopper portion, and di sposed so that the
gear portion is neshed with the barrel conplete; a power accumnul ati on wheel
havi ng a cunul ative power pointer fixed thereto, and a | ocki ng arm engaged
with the conical portion of the internally threaded wheel; and a spring
menber adagtied thatunget hdeesttomkiaiglyatinrefadete ppowdonr £3e| vendveee 1 lagai nst
the conical portion of the internally threaded wheel, the tinmepiece being
formed so ¢t thdworomiag hppear efBvenERicefot Nthe ritrrdiald V1 Mreadetkawheel
is restricted by the stopper surface forned on the internally threaded

wheel and gh&dOPPE!r SW bekerf REPBE, OPnENer Dbee $@SPREST VR Yusdd when
ti mepi ece using a sprl ng as power according to aim2, wherein a transfer

ratio of t e r eel
and that o e%)Ee‘lnt erna flggtﬁﬂrgeg%\é%?%mﬂltav% '%’ Eérgggge%tgr%gg?hgéﬁpg

| et
poner _acco AP bBn RS Bt thatd é?“egﬁ@ bR, a8a
t hr eaded eeI th res to_the ratchet a t of the nternally
{hr eaded W= TP EEREOL B T b Clihe B %Siaaaﬁrt%ﬂe’ff—ﬁ% ot her

25 . A A3. A3. A , AF. A3. AY. AF. AF. A . AF. A3. A3. A3. A3. A3. AF. AY. AF5, . AF@Q AF, . A @A
A LAY, IUé.B»QI;fm@ctq,ons as a stopper receiving the annular upper end’

2n| wr mhc”Y] caj ca] ca aca cal ca ca] ca] cal.calca ca ca] cal ca]ca]ca]calca]c
T AR Lt el ol sl o
% [ E} xsni d_Z] ca] ca] ca] ca] ca] caj ca] cal ca] ca] ca] ca] ca] cal ca] ca] ca] ca] cajc
a] ca] ca] ca} ¢n] Ehe caPEaNgal 8alRHPBERA% P Q b

Lprrrrsepene 6#}xsn| d_Z]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caj
ca] ca] ca] ca] ca] (H)e &ainey calrfslasa]lea] eakEappanes CrPHaAL $$$$%00
d9ees&b&&& Q "' (D(}(((#)\)}xsnid_Z]]ca]ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]cal
ca] ca] ca] cra] @al] eatenpad] v dhrdasigduheal cajnrnibinenpeoafdahcel the)pkate «** +7+

t++++* 5, g,--. A .. .. (/f//7/10]0i 0}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal

ca] ca] ca] ch? caE]né] ta] fatmed can cthe apeat tan caf can cappead cajctdcal ch! t1DO01WL11
2T2223F3333@x444445nb555526t 666( 7c777} xsni d_Z] ] ca] ca] ca] ca] ca] ca]ca]ca] ca]c

a] ca] caj ca@ba]eai]za]lwc]lcai]s:a:]mm]ami] ¢a| aa) eahvdpeal owpraend] saffateapfal 7718

j 8k8g8889  9999999: M
the 1nternally threaded wheel 14. The stopper surface 12a
formed on the plate 12 functions as a stopper receiving the
annular lower end surface of the internally threaded wheel 4
forming the threaded mechanism, i.e., as a stopper used when
thespringiswoundup. Inthetimepieceaccordingtothepresent
invention, a barrel complete in which an inner surface thereof
and an outermost end of the spring are fixed to each other is
provided, as well as a stopper which is used when the spring
iswoundup. Inatimepieceusingaspringof theabove-described
construction as a power source, the spring is held in a barrel

complete 2 without providing an outer fastener, and a power

accumulation structure is formed by using a rotational
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<J<<<<:=v=}xsni d_Z]]ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] cal ca]ca]ca]calc

HIKKK" LcLLLMPMoMcM xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal cMUWMVMVN: N| NNNO- Pj PPPP
+QhOnQQQ RIRZRARARGRRRS[ SS} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! SSTSTTTURUUUVDV
FXXXXXXXXCYdYYYZ} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
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around 6 to 7 hours is obtained.
As described indetail above, the timepiece using a spring
as power is a timepiece provided with a power accumulation
structure formed so that the power accumulation structure is
operated by converting a quantity of a rotation of a ratchet
wheel when the spring is wound up into that of a forward linear
movement thereof by a threadedmechanismincluding anexternally
threadedwheel 13 andaninternally threadedwheel 14, converting
a quantity of a rotation of a barrel complete 2 when the spring
is unwound into that of a reverse linear movement thereof by
the same threaded mechanism, further converting the quantities

of the linear movements into those of rotational movements by

a mechanism for converting a quantity of a linear movement into

17



1/91 1098 ()-1,:!110%& ()-1*' 1 10%& ()-1(:! 10% ()- &LO%& ()-

10%& ()-8v-hj ki dE:/ 10 10

—t 10%&' () - L99! 10%&' ()-37L! 10%& ()-, 5! 10% () - &39! 10%& ()-| 1M 10% () -
"uS4l 10 =t 10% & ()-1 Y(M 10% (& ()- SY(M 10% & ()- SF: ! 10% & ()- 'n

LI 10% (& ()- L!109% & ()- 10"#$% [bC 10 =t 1FI | 109&' ()-Ff 109%& ()- YL

10%& ()-F3 110%& ()-F 109%& ()- 10( 10( 10([EdEbC 10

—t 111 10%& () - F& 10%& ()-Y! 10%& ()- 10% ()- YI0%&! ()- F! 10%& () - 8sdEbC 10
=t 11 1' | 109@hé}-of 40%& (0)i-ors: An@WRetpby dr 106@ ¢)ml 4 LDIRDOWEY! AOVRE ¢F - KAYNC
10 =t1 10 10 10

=t 109&' () - L09td0a{gat&E7a QMK i(y oF&ELOURal) VebBolwdBYEE (1 h&%br tiyNC 10
~t1 3s!10%& ()-31! 10%& ()- S10% ()-3910%& ()-F  10%& ()-3! 10%: ()-b
I[1!dEYNC 10 =t IaFtABYEh(dhé tHIdda MbEBU&Ei6hr in each of the modes of

109%&' () - 39109%& () - F! 100& ()-!1">"{"""dEYNC 10 =t1 Y* 109%& ()- F(
109 () - F&L ﬂch{félﬁlanﬁlB%@tﬁé éQe/ﬁt(:lnée&t%Qr{&iﬁal @gwgﬁ &@9?%&'9% =t 1
| 371 10%&' () - Y5' I 109%& () - & ()-Y0' 110 00& ()-Y, 109& 1) -1 $$$

$$$$Wd%ctﬂ19eaﬁéhl‘ illg?ﬁ‘ ﬁ.é Eépported on a plate 12 and a wheel train

receiving member 16, and an internally threaded wheel 14 meshed
with an externally threaded portion 13a of the externally
threaded wheel 13, various modifications can be made. For
example, the conical internally threaded wheel 14 shown in Fig.
1 is disposed so that a larger-diameter portion thereof be
positioned on the upper side with a smaller-diameter portion
thereof positioned on the lower side. This conical wheel can
be disposed upside down. However, in this case, the direction
of a rotation of the power accumulation wheel 9 is reversed
as comparedwith that thereof shown inFig. 1. Inthe embodiment
of Fig. 1, the externally threaded wheel 13 is disposed so that
it ismeshedwiththeratchetwheell, andthe internally threaded
wheel 14 so that it is meshed with the barrel complete 2, to
formthe threadedmechanism. Thesewheels 13, 14maybedisposed
reversely, if necessary. Namely, the present invention can
also employ a structure in which the externally threaded wheel
13 is disposed so as to be meshed with the barrel complete 2
with the internally threaded wheel 14 disposed so as to be meshed
with the ratchet wheel 1.

Owing to the present invention, a timepiece having a power
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was compared with a related art power accumulation structure

formed by including a planetary mechanism, it was proven that
the former had a very simple construction, and attained the
facilitation of the production of the parts thereof, and the
reduction of the number of the parts and the cost of the timepiece
using a spring as power.

Furthermore, the timepiece using a spring as power
according to the present invention enables the spring to be
held in the barrel complete without providing an outer fastener
on the barrel complete. Therefore, aneffectivenumber of turns
of the spring wound up and unwound in the barrel complete was
utilized maximally as power.

Namely, the space size of which had been smaller due to
the outer fastener provided on the portion of the spring in
the barrel complete which is at the vicinity of the outermost
edge of the spring can contain an increased number of turns
of the spring. Therefore, an improvement of the duration of
the spring of about 6 to 7 hours can be attained.

The timepiece using a spring as power according to the

present invention is provided with a stopper on an unwinding
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e above-mentioned planetary mechanism and provided

with a related art power accumulation structure stops generally

with a pointer exceeding a graduation on the side (EMPTY) which

indicates a maximum quantity of unwinding of the spring.

Therefore, uncertaintyexisted inthedurationdisplay function

of the timepiece.

A slipping attachment for an automatic winding structure

provided in the vicinity of the outermost edge of a spring in

a barrel complete, and an outer fastenex for a manual winding

structure are necessary parts for preventing parts from being

broken, and also cause a decrease in an effective number of

turns of the spring in the barrel complete. The decreased

effective number of turns causes the duration of about 12 to

14 hours to be lost in the case of a timepiece provided with

a slipping attachment for an automatic winding structure, and

about 6 to 7 hours in the case of a timepiece provided with

an outer fastener for manual winding structure. According to

the present invention, decreasing the effective number of turns

becomes unnecessary owing to the provision of stoppers, so that

such time as is lost in a related art timepiece can be added

to the duration.
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1 109% () - BI%Oqgiégagagagl ngg%ggi of a ratchet wheel when the spring

is wound up into that of forward linear movement thereof by
a threaded mechanism including an externally threaded wheel
and an internally threaded wheel, converting a quantity of a
rotational movement of a barrel complete when the spring is
unwound into that of reverse linear movement thereof by the
same threaded mechanism, further converting the gquantities of
the linear movements into those of rotational movements by a
mechanism for converting a quantity of a linear movement into
that of a rotational movement, and thereby drive a cumulative
power pointer to indicate a quantity of cumulative power of
the spring.

2. A timepiece using a spring as power comprising:

a power accumulation structure including

a ratchet wheel for winding up a spring constituted as
power for the timepiece;

a barrel completemounted on the same shaft as the ratchet
wheel, and rotated in accordance with a release of the spring;

an externally threaded wheel having an externally
threaded portion and a gear portion, and disposed so that the

externally threaded wheel is meshed at the gear portion thereof
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is meshed at the gear portion thereof with the barrel complete;

a power accumulation wheel having a cumulative power
pointer fixed thereto, and a locking armengagedwith the conical
portion of the internally threaded wheel; and

a spring member adapted to urge the locking arm of the
power accumulation wheel against the conical portion of the
internally threaded wheel.

3, A timepiece using a spring as power according to
Claim 2, wherein a surface of the conical portion of the
internally threaded wheel is a smooth surface, a free end of
the 1locking arm of the power accumulation wheel being
frictionally engaged with the smooth surface.

4. A timepiece using a spring as power according to
Claim 2, wherein the surface of the conical portion of the
internally threaded wheel is provided with a helical groove,
the free end of the locking arm of the power accumulation wheel
being engaged with the helical groove.

5. A timepiece using a spring as power comprising:

a power accumulation structure including

a ratchet wheel for winding up a spring constituted as
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an externally threaded wheel having an externally
threadedportion, agearportionandastopper surface, supported
on a wheel train receiver and a plate, and disposed so that
the gear portion and ratchet wheel are meshed with each other;

an internally threaded wheel having an internally
threaded portion meshed with the externally threaded portion
of the externally threaded wheel, a gear portion and a conical
portion, and disposed so that the gear portion is meshed with
the barrel complete;

a power accumulation wheel having a cumulative power
pointer fixed thereto, and a locking armengagedwith the conical
portion of the internally threaded wheel; and

a spring member adapted to urge the locking arm of the
power accumulation wheel against the conical portion of the
internally threaded wheel, the timepiece being formed so that
forward and reverse linear movements of the internally threaded
wheel are restricted respectively by the stopper surface formed
on the externally threaded wheel and a stopper surface formed
on the internally threaded wheel.

6. A timepiece using a spring as power comprising:

a power accumulation structure including

a ratchet wheel for winding up a spring constituted as
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an externally threaded wheel having an externally
threadedportion, agearportionanda stopper surface, supported
on a wheel train receiving member and a plate, and disposed
so that the gear portion is meshed with the ratchet wheel; and

an internally threaded wheel having an internally
threaded portion meshed with the externally threaded portion
of the externally threaded wheel, a gear portion, a conical
portion and a stopper portion, and disposed so that the gear
portion is meshed with the barrel complete;

a power accumulation wheel having a cumulative power
pointer fixed thereto, and a locking armengagedwith the conical
portion of the internally threaded wheel; and a spring member
adapted tourge the locking armof the power reserve wheel against
the conical portion of the internally threaded wheel, the
timepiece being formed so that a forward linear movement of
the internally threaded wheel is restricted by the stopper
surface formed on the internally threaded wheel and a stopper
surface formed on the plate respectively.

7. A timepiece using a spring as power according to
Claim 2, wherein a transfer ratio of the externally threaded

wheel withrespect to theratchet wheel and that of the internally

threaded wheel with respect to the barrel complete are equal
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