[ Desi gnati on- of Docunent] Description [Title of the
I'nvention] CLOCK [Technical Field] '[0001] The
present invention relates to a clock, and particularly
to the clock constitution preferable for a noving
mechani sm cl ock. [Background Art] [0002] Cenerally,
various noving mechani sm cl ocks which operate using

1t .of _an ect st s _water .or a ball have been
(o e Siamste s, BBstouB A m 11 ary and
ﬁ%? est Tawer onstru gﬁg in Sun dynasty of China
5P§d QW?& RNty Jaé Kand is exhibited at
G hodo of .Lake Suwa, C ockwork Science Museumin
[T §ﬁ%ﬁ6§ﬁ%a Figd®d- gun, Nagano. In this Water- powered
| lary and Cel estial Tower, plural buckets are
respé Ppiély attached to a peripheral portion of a
wat er wheel (wheel) turnably, and water is poured in
one &het hegeseplckényeniioneby alfsdagat efo wheel cloghs  and
by wei ght of water. At this tinme, as a clocking
ramsdhaspsiy of tﬂ%cisoobk:ormtlé:sﬁapnnpmﬁenebﬂ;anf@ma: Isovmg
. used, which is formed in conbination of plural ) o
mechewéss thoakder to intermittently drive the water
wheel (refer to, for exanple, the follow ng
[BNekgPauadt ARefference 1). [0003] Further; at "~a Ceneva

Cl ock. and Watch Museum | ocat ed at Geneva,
Swit zeoband, a noving mechani smclock is exhibited.

Generally,variousnwvingnwchanimnclockswhichoperate
- using weight of an object su¢h as watef or a ball have been
’known. :Fdr example, a Water—powered.Armillary_andiCélestial
.Tower cénstrﬁcted in Sun'djnasty of.Chiﬁa was restored also -
in Japan, and is.exhibiteﬁ at Gishodo of Lake Sﬁwa, Clockworkf
fScience Museum in Shim@suWa, Suwa-gun,- Nagano. In this
Water-powered Armillary anﬁ Celestial Towei,:ﬁlurél buckets
-are-respectively attached to a peripheral portion of a water
wheel (wﬁeél) turnably,.and water is.poured in one of these
buckets, wheféby the water wheel turns byigeight of water. At
- this time, as a clockingﬁmeChanisﬁlof thélciock; ;n-escapemeﬁt
mechénism is ﬁsed, which is formed in combination of plufal
‘ievers in order to intermittently drive the water‘wheel (refer.
to, for example, the following Non—Patent‘Reference 1).
[0003] | - B |

Further, at 'a Geneva Clock and Watch Museum located at



That novi ng nmechani smclock is so constructed that a
netal ball is lifted upward by a chain conveyer, this
netal ball is put in.recess portions provided at the
periphery of a rotation wheel one by one, and the

rotation wheel is -driven by weight of this netal
-baII' In this nDV|ng mechani sm cl ock, gravity of the

aII use l-ace of the.c
ol A eélﬁa\ﬁg BBUAGT PEFPREEN RiE ﬁfoefﬁnaxhlblted
chantsn1 ck .does_no have a particul arly novel - :
T c’ﬁ%‘éh%ﬂtm WHBGE §% SOcoMat U&?‘é%déhﬁtl afi8Falotall
. the general clocks. [Non Patent Reference 1]
ls'ﬁé§%§@a??8ﬁr6fbVﬂ%e@ ¢%NWQQ%F9¥$?nIQQ%%/m%%ﬂ} ball is put
. Celestial- Tower, Chinese Astronom cal observati on:
- ingreess TERS loR st 1ided aérithe perpphrayaf yamddd iamwheel
H deo Tsuchiya, published by Shinyosha, 15, March,
onggby ofdi seicosbeerofat hen |whesnt ii@nﬁirﬁpenwﬁmhm ofthghis
- Inventionis to Solve] [0004] However, in.the
meWatlebagdwer Ba Bni | havyngnueCebribmatlodbwegravhey of the
" buckets are constructed so that they can individually
metadnbaiduid thedwheedlgcand tihe asastbnef dwater powsr like
nmeasured by the turn operation of the bucket every

a Poweer sphieief orarthber eciaf € mvakleRBchhat shh€l ock does not -
struct.ure becones conplicated, and the caught - anount

haQk eachpdveruld Pl § Neoves CRR/IMBINSRChaRICHANiSrS MBlik- is
Further, in order to. operate the wheel continuously,.

| éoh%tkﬁcﬁ@@e§§ﬁ&XaEst%Bpkﬁea a9 1anmW Of water to a
wat er storage ‘tank arranged above Further, the

Viat efN@R"l@teé%tAﬁ@f IJ:@EY:eaf‘P G@ieﬁd?&ltﬂ&i"%?ﬁ W£1§§ffl’61§ered

 Armillary‘ and Celestial' Tower, Chinese Astronomical
Observation Clock Tower ih the llth.qentury” py Keiji Yamada
and Hideo Tsuchiya, published by Shinyosha, 15, March, 1997
iDisclosure of_the'Invention} |
[Problems that the.Inventién is to'Solve]

- [0004])

However, infthe Water4pqwered Armillary and Celestiall
' iTower, the buckets are' constructed so that they rcah'
individually tufn around‘thé_wheel, and the amount of Watefl
1is measured by the turﬁ'dperatién of thé bucket every once.
Thereforé; there are problems thét the structure becomes
:.éomplicated, and the caughf amount ‘of each lever in the
escépement méChanism is small. Furfher, iﬁ.order £o 0peréte

thewheelcohtinuously,ji;isnecessarytosupply;ilargeamount_



decorated at its external surface, and the interna
mechanism is difficult to grasp. Therefore, though
the Water-powered Armllary and Cel estial Tower is
hi gh in design and appreciation, there is also a
"problemthat its Tower is difficult to represent
beauty in a nechani cal operation node and |ively

: h hi d [ d
_chﬁésatf“”aﬁ%f H I AP B RO wdi e the
Brini e e

- difficult to reduce a manufacturing cost, and_ it is
degoraited F‘ th %eﬁ’ﬁ?ﬁ%ﬁ"l §E€l§r§§€y rdt I}ﬁs‘l@ﬁ@ﬁ% mechanism
[0005] On. the other hand, in the noving nechani sm

iscidddl lWWﬁéht0|§Té%@|blThar9f0¥ﬁe thaegh acHahal- Powered

Wat ch Museum and uses the nmetal ball; the netal bal
Arpg 1lligfrved anel t Re legpérlpofoilen ofis t héghot anj odegher| and
by the chai‘n conveyer, and this netal ball is supplied

appmechetievesstipare 6f tdlesa ot apirob lwmeethaThetef dfawer 1is

| arge drive torque is necessary to |ift the netal :
Cdild@likpla targepredentém&mwtyeuihameahdnuwelsopEEatmbn.mode
t he ‘'usual clock is necessary, and mich drive energy. -

andslneeegsadyiofrur thefthex | iift tR@s wachanpama@fadtmﬁmlllary
netal ball, which is sinply conposed of the chain

anBOMAVEI,1d1S M&kYr Feshanceak] Vo O i Har ¥mosatt bat whene is
.i1s also a problemthat this noving nmechanismclock. is

reHQQEseBn novelliko FHﬁiQerwa‘deH: t RS+ MYd ngxoBehani plied.
clock, the plural netal balls are always arranged in .

ThE??$é?§§?%lE%L%d ctt %h Otcﬁtff%%d’ﬁjteelltsfst@f‘fffgﬁlt to
que base vei ght
reduce a manufacturing cost, and it is difficult to heighten
a'Ccuracy of time display. |

IOOO5] .

On the other hand., in the rﬁoving mechanism élock which
i.s_ exhibited af the Géneva Clock and Watch Museum and uses the
metal ball, the metal ball is lifted to the upper portion of
) the rotation wheel by fh_e chain conveyer, and fhis metal ball
is supplied in the recess part of the- 'rrota_'tion wheel. Therefore,
: large drive torque is necessary to. 1ift the inetal baill, a larger
.‘dfive source than.'a drive source of the usual clock‘is necessary,
aﬁd much drive energy . 15 necessary. .E_’urt'her, ~a lifting
mechanism of the_metal ball, which is simply c_omposed of the.
Chain conveyer, is very mechanicaliy ordinary, so that the..re '

is also a problem that this moving mechanism clock is poor in



of the netal ball is always applied onto the rotation
wheel . Therefore, 'since. the escapenent nechani sm
whi |l e. applying the brakes onto the rotation wheel
agai nst the drive torque, nust .operate the rotation
wheel intermttently drive efficiency is bad, so.that
there is also a problemthat energy-saving is

di fficult., 06] erefore, in order to oIve
at?J\Fé’ prgHF%glﬁr'aJnn R0V Ot HECT AV ERAT tt%‘e plural .
vi de novel clock structure which is superlor in
m &Gt G oreRET i A petat Foh BREeSapPREpEi af ethe
for a Myving nmechani smcl ock. Further, another object
rode ties Wheerari 6A Fgatotlp-ﬁ SV e £ 1Bk hatfiach ogakhe weight
erform tinme displa hi gh accuracy while keeping
thenuedetubphy iz wayawpm@rad@mtmﬁ@@h@p*@bﬁ:wn wheel.
the invention is to provide a clock which can operate
Thwirief os1eal Béncdrilve esorpentendneethent eny estti bnalppdniiveg the
force and is small in consunption energy. ,[Mans for
braddesi ogtdbheh@reiiangin whipeQ0834inst| tiok d)j‘lvtehdzorque must
invention is characterized by including a clock

opeirate th\ahn:olnaftﬁzbﬁswaeéI_Lo@ktérgmateﬁ@&yesa@mde ngftdciency
-~ tinme, a clock drive part which has a rotation out put

isNBEAANSSNEHA tOrRUE B AUs 6 O Hriddim FE‘Pﬂa'tOEnergy~sav1ng is
synchronized with the clock signal, a first notion

di¢enventing mechani smwhich converts the rotationa
noti on outputted fromthe clock drive part into a
nmodeghogPti on other than the rotational notion, and a
tinme : ' ‘ g
Therefore, in-order to solve the above problems, an
.'iject of the inventién is to provide novel clock structure
.which.is superior in appreciation of aJnechanisntoperation.and
appropriate for a Moving mechanism clock. Further, another
- object of the inventioﬁ is to provide a clock Whiéh can perform
time.display of high accﬁracy whilé keeping a manufacturing
- cost lbw. Further,_andther,object of the invention is tQ-
provide a clock which can operate with sméller drive fo;ce than
. the conVentional-drivé.force_and is.small in coﬁsumption_'
energy. N | | |
-[Méans:fof Solving the' Problems]
{00077
V_A clock of the inventioh is charécterized by including
.a clock ci;cuit which.forms a clock signal cbrrequnding to

time, a clock drive part which has a rotétion_éutput_mechénism



di splay part which displays tine correspondingly to
the notion node of the first notion converting
mechani sm [0008] According to the aspect of this
i nvention, the. first notion converting nmechani sm
converts the rotational notion of the clock drive
- part into a notion node other than the rotational
notion, and the tine display part displays. tiJr :
F o RBH TN L6 LR ROELOR ToHers bRE LR " It g lock
of tine displa .can be secured by using the clock
sifdte parirs &Oﬁﬁwn@mﬁ%ﬁ%g% agdiemnh ephjcpnverts the
superior_in appreciation can be .constructed by the
rofsidrfErRl sotiiee opitpgf teet feAMCcEBho el PRl . dr e t@titsdnto a
- or the notion node obtained by the first notion
masien et fiorg. are eHdsits b aan d heu rolteit ignednubidoor i agdcestime
can be reduced by use of the clock drive part which
diisp lagedaih vgeinsr dli spdbyekisimé 0003)e spoumdimerly to ndremnotion
particular clock of the invention is characterized by
maodec lofdithg: & icdsdt knodi ircauidonwtd it Hpresctaarcl soek  signal -
corresponding to time, a clock drive part which has a .
rotfaoiogn. out put mechani smfor outputting rotationa
notion synchronized with the clock signal, a first

not | AR CERAM Akt itRY HHRCRAHIR WY Cth CONVRFEStIHE, the first
predeterm ned rotational notion outputted fromthe

mo®h 96K ¥ 8t PAG tmd dH 4h AsriRinQR riRden othed - + 43 ti& ion of
rotational notion, a second notion converting

- thZeChanl SMywhleh converts the ppiign mpae ob hae fﬂrfd—ﬁx‘- the
. nmotion converting nechanisminto the predeterm ne

_ _rortgttﬁghgﬁalmo@tgnqn aﬁd the time display part displays time
correspéndin_gl-y to this motion mode. Hereby, accuracy of time
display can be secured by using the clock drive part, a moving
mechanism clock which is superior in .apprécia’.cion can be
colnstructed by the movement of the. first moi:ion' converting-
mechanism-.or the moti_oh mode obtained by ‘the first motion
converting mechanism, and lfu}:ther a manufacturing cost can be.
reduced by use of the clock'-drive part whicih'is u_s*;ed in general
. ‘clocks. 5 o - |

._[0009}

Fﬁfther, a more part-i.cular clock of the invéntion is‘
charactérized by inclulding a clock circuit _which forms a cloc'k
sighai _corr_espondin‘g ._to.'tir.ne, a cllock d:iv_e ‘pa.rt which has a
. fotation, ouﬁpu_t 'mechanism 'for éutputt'in_g_ rot;'zltional_ motio_n_

synchronized with the clock signal, a first motion converting -



or rotational notion different fromthis rotationa
motion, and' a tinme display part. which displays tine
correspondingly to the rotational notion outputted by
the. second notion converting nechanism [0010]
According to the aspect of this invention, the first
noti on .converting nmechani smconverts the rotational -

tion of - .the clock, drive part jinto- a notiqn node .
nqi it i (e cORSEAE ForiE e doerind 1Y edong . motion
notion converting nechani sm converts that notion node_ .

O TR 1o dEBh A ELPER, SRRBF BYTEHENLE | i G BpdgapEher
di splays time correspondingly to this_ rotational ‘
thigt i SRS HePERyLoBREumMRR: BF t BneSerept ayidddwipeconverting

~secured by.using the clock drive part, a novin
MEFREERTS fihd B kONFRILER Fheshpbi pornedappt ddicatfiigst motion
because of the novenent of the first notion e
capordriticngephrtnion e sbeopdedetéoninedmodratiimpgdamption
' can be constructed, and further-a manufacturing cost
orc ae the irediic ed thynuge fdkrehe dlrook ttiiisveopattonhilchoktson,
- used in. general clocks. [0011] In the aspect.of the
andnweenmtimendiispblay peetewabth thaplohe timst coptespondingly
~converting nechanismis conposed of. a dead-weight
td i fhé ngofaehaniag Mt Ty | blitpua tdeadyeigbt Rohhd f hefLon
a |l ower position to an upper position periodically on

cohR@rthagy snelhahew.ot ati onal not.i on out putted fromthe
clock drive part, and the second notion converting

mechagps@yi s composed of a rotation wheel which is
rotation-driven upon reception

According to the aspect of this invention, thé first
motion converting’ﬁechanisnLconverts the rotational.motion of.
the clock drivé part into. a motion mode other than the
'rqtational mofion, and the sécohd;motioh.cbnvertinglnechanism
converts that motion mbdé into rotational motion, whereby the
fime.diéplay part displays time corrgspondingly to this

'rotatiohélrmofion. _Hereby; accuracy of time display can be
secured by usihg the clock drive part, a moving mecl’_i_anism clock
which‘is sSuperior in:appreciation because of the ﬁovemént df
the firsﬁ motion convertinQ part or the lsécénd. motion
| COnverﬁing part can be constructed, and furthera manufacturihg
cost can be reduced by use of -the clock drive part which'is_
.used_in genéfal.clocks.

[0011] |

In the aspect of the invention, it is preferable that



of the dead-wei ght body supplied fromthe dead-wei ght

- lifting mnechanism Hereby, the dead-weight body is
lifted by the dead-weight lifting mechanism-the
rotati on wheel receives. this lifted dead-wei ght body
thereby to be rotation-driven due to weight of the
dead-wei ght body, and the tine display part displays
tinE accordlng to the rotation of this rotation whee
Ehhefef 5ie, AL NI FEPESHARTs REFBRR! Fyilfy RPgROSed of a
ap reC|at|on can be constructed by the notion of the

TSNS Yt 16 dd ﬁechﬁ@lé@a‘dh%hgﬁ 13 fa degdmeRghitskpdy

and the rotation. of the .rotation wheel by the

Trgema- Wit ghteasodyon Geaar;z]upnar rheilsdpacreniodieally on the
invention, it is preferable that the rotationa

bawgts of b@epmmt&ﬁﬂdnaﬁnMQﬁ;Q@eouﬁauﬁmedoﬁromd@nweﬂtxﬂgdrlve
mechanismis intermttent rotational notion. .
paddcordidnghy, sbyotdenapesmatdany @f t trive methaiissmishtohposed

~-causes the intermittent rotational notion, a

_ oﬂﬁastraltgutdo@pwhaéllonhﬁtmh1saSOaathﬁr—aﬁctLOBnbMpbhereceptlon ,
conventional pendulum clock or water clock can be :

off €aki dedd-Joegief YRly 8pppeccdt FOBmitha d@BM-A®ight 11fting
mechani sm cl ock. can be.further heightened. [0013] In

nelh@ndshect mfrdifie 'W@n&égﬂvwéighﬁ BB@E/erl%blle_LﬂﬂEH by the
“the rotation whéel has plural reception parts wh

dea@c-%'e\i%htt he dead: Wl ghtn hedy @le 'f&%ﬁér@hﬁﬂ%el aPchlves

he dead-wei ght 1ifting nechanisms les t

oL e B o sl 0 a0 bl e
tor‘%%??}lltogfp@l{é éea& Q?elgq'l\’\'@rbcptffl L Ocpt%ft%ﬂmtehglsplay part
} displays time according to the rotation of this rotation wheel.
Ther"efore,' a moviﬁg mechanism clock héving hi,_gh appre__cia.ti'on
can_be cohstr’ucted by the motion of the dead—weight body in
. the.- dead;weight li'fting mechanism and the rotati;:m of the
, rotatlon wheel by the dead- welght body |

[0012]

lIn the aspect of the invention, ,-it. is preferable that
' .the rot'atioﬁal .mo'tion qutputted from the seéon.d -motion
.c.onverting mléchanism is. intérm.ittent. rotational.motion.
' Aééordingly_, by the dperation of the mechanism which causes '
the intermittent rotational- motiqn, a_noétalgic_operation such -
ras an operation by the' conventional-pendﬁlum Aclrock or water
Clock can be reaii;ed. Thérefore, appfeciatiqn i__n-_a moiring

mechanism clock can be further hei_ghtened‘.



wheel has rotated at the predeterm ned angle. Hereby,

in synchronization with the supplying operation. ‘and

the exhausting operation of the dead-wei ght body, the

rotation wheel is rotation-driven, and the

dead- wei ght body circul ates between the dead-wei ght
~lifting nmechani smand the rotation wheel. Therefore,

“hi gh %Rﬁ%ﬁciation can be obtained. [0014] In the
, aspeét the invention, it is preferable that, the
“clock drive part is, viewed froma front side of th

ti me g8 agpﬁahof dri&nigete HelfiThd léhywoﬁéeéfarﬁﬁée that

first nmotion. converting mechanism the second notion
theoppdrdileg wWeerdnham ploralhscckpdkoai ppray phich receive

Accordingly, by arranging the clock drive part behind
then yeatle wefl diie Hadwstathot foreeoivlee ry hgandrethanisaf-weight

t he second notion converting nechanism or the clock _
1ufbyﬁgamepaan;sm1euppl;ésohherdeddfwﬁlghtkbaﬁy1ﬂbethenepper ,

di splay part, the existence of the clock drive part
reicepdiifti wantt there’bg tconttumad-ha sualil-yeidhbérefoerhausted

the appreciation can be further inproved. [0015] 8 A
frohotike aecepding gar wpotitesr loaspaidsiafidrhertayaid edtation

conpri ses a dead-wei ght body, dead-weight lifting _
- wheeanhathidtatdd t st t BRed@addeRiGRE edYarsHRP] | efbtdo@, in

| ower position to an upper position, a rotation whee
'syﬂéﬁkﬁﬁlébthb% Rerhphene plaal: ﬁ&fe é%h&%ﬁﬂs and the

capabl e of hol di ng the dead- m5|g escapenent
t t
exﬁ%@%?%ﬁ%??ﬁ%r&@1% |§%Eﬁgmih$§££ﬁ§%acterlz |$P?h§?tatlon-

.whggﬁ is rotation-driven, and the dead—welght,body circulates
between‘the‘dead—weight lifting mechanism‘and the rotation
. wheelﬂ Therefore, high appreciéfion.caﬁ be obtained.

'[0_0_14] |

In the aspect ofrthe invention, it is preferéble that
thé,clock drive part is, viewed from a front side of the ﬁime'
display part,-arranged behind any.ohe Qf the first motioﬁ_
_convertingﬁnechaniSnn the secondjnétion convertinglnéChanism,'
ortheclodkdisplaypart.'Accordingly;byarrahgingthecﬂock
- drive ﬁart.behiﬁd any one of the fiist mbtioh Convertind
umechanism;thesecondnmtionconvertingmechahism,ﬁnﬁtheclock
display part, Viewed‘from-the front side of the time display
part, the-existencé of the clock dfivé paft'iS'difficult to
.be confirmed visually. Therefofe,'the'appreciationcan be

'further improved. [0015]



dead- weight body lifted by the dead-weight lifting
“means to. the upper position is supplied to the upper
reception part .thereby to return the dead-wei ght
body exhausted fromthe reception part to the | ower
position after the rotation wheel has rotated at the -
predeterm ned angle. [0016] . According to the aspect
of the invention, the dead-wej ght. body js supplied to .
The. Poctitiin R SHid e e St Hi broaHesh o BhbREby SRt ion
rotation wheel is :rotated at the predetern ned. -
CUYI A AeT RS $RE Pahe dead-weight bbhying means which
_ exhausted from .that reception part. Therefore, the
11rf6t8att#1@ndmééweéahtbléodgLfrtmylzoﬁq? Fénabyowee position to an
dead-me[ght-body, and high appreciation can be -
UnREdr eSehteanbyr ratabpenatliaml hodénofat hesdeainted ghprlural
body. In this case, it is nore preferable on enphasis-
regfeptieon potiton afpathe debdaokdghy bloelydeéhdtweheht, and an
- dead-wei ght body is housed in only one-reception part
esgfaperentot atchanikeel walch ddatneatdH0kHe | motthe iaspeaheel .
of the invention, it is preferable that: the . .
indeathiweieghtl vi.i f tTigs measski nd udesractendzugi gt that the
~ lifting mechani smwhich has a drive body provided
dewid-red g3l balkydnii¥eegsukf aee Raxhngedqherizeptial fkans to
inclined axis, and a rotation drive Source which

‘thie0 i@iple@N pd=ivaS hes @dﬂ@l@ﬁyt@r%%%é?[ Pébé}?tﬁ@lq part

t he dead-wei ght body is"driven on the ve surface

B e e A R R A S M T
reggﬁkﬁbﬁnparf to the lower position:after_the rotation wheel
has rotated at thé predetermined angle.
_[0016] |

| _ Accordingix)theésbedtoftheinvéntion,thedead—weight
body is supplied to the feceptién part-éf thg rotation whéel,
whereby the rotation wheel iSUrotated at the predetérmined
-angle,.and.thereafter, the dead—weight.body;is exhausted‘fr&n
that reception'part.'_Therefore, the rotation wheél.ban be-
“surely @riveﬁ.by the deédfweiéht body, and high appreciatioﬁ
cah be represented by the operation,mode of the deadwweight'
body. ‘In‘this éaée, it is_more preferable on emphasisAof the
_ motion of the dead-weight body that the dead—ﬁeight body is
- housed in only onevreceptidn‘part.of the\roéation wheel at a

time. | |

[0017]



[0018] In the aspect:of the invention, by
rotation-driving the drive body provided with the
spiral drive surface having the horizontal or _
inclined axis around the axis of the drive surface by
the rotation drive source, the drive surface noves in
‘the ‘radius direction of the drive body due to its

o spir pe Therefore,. the dead-wei ght body
o A SRR peTone! Ofe il dead el Ot B9 s abie thats
translatlonallXﬂto t he upper position by the drive

Feadsverghd, Lihé1agi rapnarinel wins at depsams what 1h4s1ng
surface shape extending along a spiral drawn on a
mq@haaﬂelsetpwaﬁéh dF raldrigmd sPhevifadl wikh vhabikad drive

helical surface shape. [0019]. Hereby, the. .
: S@eﬁ@dlmaghmgb@dyorszmt@édonpwmmw lax ishe andl iaveotation
body having the spiral drive surface is rotating, and
drtive deadowewghthbodyatsosupgplivesd thominiwe dppbr around the
position to the upper reception part of the rotation ]
axifseebnd Therddoi-eye hgitghiodibdkadeeves dwHhdrtike surface
dead- wei-ght body and the rotation 10 wheel rotates.

byThe tdeadneE ghthe hosyvs upply ehd aotbe teeaplbeRonpally from
noves downward as the rotation wheel is rotating, and :

| thehe owdeagowrirabl, BedyHes wPaausiad tilem this | ower
. .reception part, and returned to the | ower position of

the dppyeybody. By repeating. this operation, the
rotation mheel is operated internmttently by. the

escapgngd WO%%hé%&él?g ﬂ]gb oEgEagﬁnang}{.ng the

the Intermttent operatlon 0 {atTon whee
_dr[ QQZQJ)dy provided with the spiral drive surface hav:Lng the

horiz.ontal. or inclined axis. around the axis of the drive surface
by the rotation drive Sourcé, the dr.ive surface moves in the
.-radius direétioh of the.drive body due tb'its spiral shape.
| Therefore, the dead—weight body suppliﬂe__d to the lower.poéition_
can be moved translationally to the upper position by the d'riv;e
surface. Here, t.he "spir.al drive surface .means what has a
,. surface shape extending along’a spirai drawn on a plane (_blane
spiral) and does not ir_lclude what has a helical surface shape.
[0019]. |
Hereby, the dead'—we.ight body is li'fted upward whiie the
drive body having the sﬁiral drive surface is rotating, and
the dead-weight body is supplied from the ﬁpper'.positioh to
.~ the upﬁer reception part -o_f 'the rotation ‘;\rheel. 'I‘hereférel,.

weight .balanlcé is lost by the dead-weight body and the rotation
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According to this aspect of the invention, in the
dead-body lifting nmechanism the drive body having the
spiral drive surface is rotated thereby. to lift the
dead-wei ght body to the upper. position, whereby the
dead-wei ght can be lifted wthout requiring the |arge
drive torque unlike the conventional chain conveyer

Further, by rotati of th splral drive_ surface,
hteF C4phESr antRe dnad it @sévtsu%qvé%ﬂzpowé@ Wc&aﬁlon
be obt ai ned, which can give h| ppreciation as the

Pmﬁlﬁaeﬁeféwdﬁwgﬁ%%é%e f@@@ﬁ}onlwhqerﬂe igspabatdngy pnd the
invention, it is preferable that the dead-wei ght
dqqchwwhﬁmy he| ertesn e S nemafbisokoger digrppilva part,
dead- wei ght body upward. The gui de neans gui des the
argeace eiegd bodyhien lowe rdincedittiiom off t bleet danseabpdy. By
nmotion, whereby the dead-wei ght body can be noved
_reﬂaﬁﬂ%ngnthhe g@ﬁd@tl@mmedﬂumnro@attonMwhqu in opseated
" that the axis of the drive body is not set in the
i rterinvidritead t 10 e tihen e sakapiemetds eclchat ik, t B&d clocking is
dead- wei ght body noves in a contact state with the
pedrfiot@nesils § at@ Dt éhri Otéer opsirde ieh 4 hehdki Mer Dohh wheel .
t hough the axis of the drive body is set in the
‘hori zonbal] direction, the guide nmeans is necessary to
stabilize the dead-weight body on the drive surface.

[ 0022} cok-Rihie @sPest sOfadhia-4 nﬁﬁntﬂé’fén’ ihbreh®ion, in the
preferable that the dead-wei ght noves upward

deWﬁ'b%d&oithQDBQmééﬁéﬂHéﬁﬁathe drive body having the spiral
.drive'surface.is rotated thereby Eo lift the deadfwéight body
‘to the upper position, Whereby the dead—weight can be lifted
withoﬁt requiring the 'large &rive torque unlike the )
. éonventional:chain conveyer. Further, by rotation‘of the
spiral drive surface, a novel appearancé that did ﬁot exit
gonventionally can be._obtéined, which cah give rhigh
_ El_p}_y‘:eciation as the‘méving'méchanism'clock..

[Qoélj

In the aspect of thé invention;'it.is preféfabie'that'
lthétiead—weight liftingxnéaHSnihcludes‘guidelneans for guiding
fhe dead*weight bédy upward. rThé guide meénsguides the
dead—weight body in the direction of the-tfaﬁslation,motion,
';.Whereby the dead-weight body can be moved stablyrin the guide
direction., Particu}arly,iﬁ dase that the.axis of the drive

.body'is not gset in the horizéntal.direction,_or-in case that

11



surface. Since the dead-wei ght body noves while the

drive body is rotation-driven around the axis, in

case that the dead-wei ght body does not roll on the

drive surface, slide resistance between the

dead- wei ght body and the drive surface always -

increases a drive | oad on the drive body.. Like the
ect, of t i nventi on,

f the d
L1 i A5 WeHeE ity P BT 5 f?.%ce%%C?e%‘it—%‘f%ﬁggtdfbgfﬁegﬁlve

the dead ght body and the drive surface can be
R SR O Ghe G e DgTh & PBoap She axis

be reduced nore. [0023] In the aspect of the

of hherdxbre body &s el éhape hordrzopte ldéatedei ght Wwdguide
is a columar body, a cylindrical body, or a. :

-meFFerlisc ledsgdp LY A@n@rt@bngll;ze fthre eeadpivel ghitc Bodyt hat the
the. dead-wei ght body is a columar body or a

droylg mawifeade body, it is arranged on the drive surface
in a posture having an axis - parallel to.the axial ,
di redvioez Jof the drive surface; and in case that. the

~ .dead-wei ght body is a -spherical body, it is 12 =

~ arr angedhenakpectr brethur iagenkhoan arbikrpr¥rpesbUeethat
‘Hereby, since the dead-weight body can be lifted

thépwakd-waiilya tbebag m&@éé aﬂbwéfd GHH OINe 1RSI ISERNSR the drive
(slide resistance or rolling resistance) between the

su‘i‘@%@ewe' ghhchadye é@gdtnglgﬁt\%dy’ﬁtg@ﬁg W@ PRe drive body
reduced, so that. the drive on the drive body can

1sber6€gH98H H?E%en[ogﬁéﬁn Intﬂge aspect 9f thee that the.
i nvention, IS pre erabl e t hat
- dead—welght body does not roll On the drive surface,rslide
resistance_between the.dead—weight body and the drive surface
always increaees a drive_load.on the drive body. Like the
B aspect of the invention,'by_rolling of the'deadmweidht body:"
-on the drive surfaee,' friction ‘resistance between the
"dead—weight bodydand.the drive sufface caﬁ.be reduced, ahd the
‘driye_torque of the drive body can be feduced more. -
[0023] | | | |
in the aspect of ‘the 1nvent10n, it is preferable that |
dthe dead-weight body is a columnar body, a cyllndrlcal body;
or a_spherlcal body. Accordingly, for‘example, ;n,caee that
the dead-weight bod_y is a columner body or a cylindrical body,
it is arranged.oh the drive'surface irle_posture having'ah.exis
'ﬁarellel to.theéxial direction of the dri%e surface;-andin

case that the dead-weight body is a spherical body, it is

12



the axis of the drive body is arranged horizontally.

By arranging the axis of the drive body horizontally,.

t he -dead-wei ght body can be noved so as to be lifted

upward.in the vertical direction. In. this case,. by

the gui de neans, the dead-weight body can be noved in-

a state where it is held on. a vertical surface

S axi.al cente of the drive bod Furt her,

e g U HobHE S A Cfosd HUbr Gt LEBBY R 56 -l B6Feby,
- _noved . in a state where jt is held in a top posi tion of
SINGE dMS &eadimacd oPosly GrésPepddifitiesh UpHerdoth1Ae being

this tinme, the dead-weight body is held in a position
rodd ache 8FivEIglr reedstalece 45 hbie z aRBdis telcPacer | 011ing

t aken as a tangent. surface. Therefore, stress
resricdeeste beekeennt e dead-weilght body sanidthe I igte derface

means i s reduced, and guide resistance by the guide
came@wsredMCBd,reduthdtnbb@,dsiwer&madhﬁldﬂkwd:ﬁm&dbodg'can

be further reduced. [0025] |In the aspect of the
be meentdeahmdrte. s preferabl e that 13 the drive body has

a pair of spiral strip materials which are arranged

in afoowdiln the axia 1 direction and constitute the

drive surfaces by surf aces of the spiral strip

mat erhaknpakEpect B@Iéheglﬁﬁaﬂ3§onangta1QUpﬂsfaﬁaﬁfé that
The hol ding franes are arranged on both sides in

thadxiali di gectihan ofi g, spfrak st t '
and hlo | d the dead l\NEI ght (§&%odl)s/ aThrrgngue:@éek%fn%n%rg?ﬂllsy BY

ex3SHEANE BRL ISR L Pl oLtle SLAR KEkRead iy, ohe
degdL%%Hq%% body can be moved so as to be lifted upward in thé
verﬁiéai direption. In this case, by the guide.meané,=the
| dead-weight body can be moved in a state where it is held on .
a verticai surface.pasSing an axial éenterzof thé drive 5ody;
.Further,_by the guide méans; the dead-weight body can bé_alsq
moved inlal state where it is held in a top position of the drive
surface or a lowest position thereof. At this time; the
dead;weight_bddy is held in.a.position on the driﬁe surfaée
fwhefe a”horizbntal surféce is taken as a tangént;surface.
Theréfore, stress produced.between the_dead—weight body“and
thé'guide means ié reduced, and guide resistance.by the guide
means can be reduced most, so -that the drive load can be.furthe_rj.
feduced. | ) |

[0025]

In the aspect of the invention, it is préférable_that
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of the spiral strip material. Hereby, a guide plate is
arranged between a pair of spiral strip materials,
and the dead-wei ght body can be guided by its guide
edge part. By such the construction, w thout
conplicating the individual conponent shape, the drive
body can be readily constructed Wi th sinple conponent
structure. S case, pref erabl e that
R ey Doty 3 550 FCBFuIRAT = bOtly, 1 RA AL EaEn are
body, herical body; and the radius of the
ar&é‘é’&le\ﬁeulélhta rﬁgdfrn shey ﬁf‘@éli EiﬁéﬁCFﬁéanBfihCBFthEUte the
. spiral strip material, and equal to or less than the
drdivet GREEFAS e SHEITACEdi ¢ B APbEa L b} ElD By terdailr Pai s,
spiral strip materials arranged w th sandw ching the
hoddiige rempes t hecdeBetudds. nefde261 FHeeehojding frames are
desirable that the holding frame is provided with an
areangadc enf botrhwisiidk st he tbadaweaghtibedyips oht tbdusedral
in the lower position and an exit fromwhich the.
stdeadnaeeght ]l deddy, ksdexdbdidtheddeadtweghpperdy. The gu1de
position.. Hereby, the 14 dead-wei ght body can be
membbmoducedroangha drdtweasir flaee pairough thbe wyitvAnNcetrip
in the | ower position, and can be exhausted through :

matBeieXist, 4fdhiae HRREMPaEI Qi ity SHPPaed ukOdi P€ction
rotation wheel. [002"x] In the aspect of the

of| IHERbi A1 étriﬁ rRlERh1AD! ek BBy, LgudEUS DadY Nsranged |
further ‘a pair of plane-viewed spiral plate-shaped
begme@ﬁ' Al WNgEN S BE 82N £ APPE A {1l & J1IW IR PRe8XE Bh-weight
body can be -gﬁided by its guide edge part. By such .the.
construction, without complicating the indiir_idlial componen't
| shape, the Idrj.x.fe body can be readily c.on..Structed with simple
component structure. In this case, it is preferable that: the
dead welght body is a columnar body, a cyllndrlcal body, or
a spherlcal body; and the radlus of the dead-weight body-.is
‘_ larger than the _widt'h of the spiral strip Iﬁaterial, and equal
to or less than _Ithe distance in the axial -di‘rection occupied
by a pair of spiral strip materials arranged with sandwiching =
the guide member t'he.rebet_w.ee'n.. ) | . |
 [0026]
Here, .it is desirable that the holding frame is provided
" with an‘e:ntrarice ffom which the dead:weighi'; body is intrdducéd
in the lower pqsition and an exit f:om which the dead—weigh.t

body 1is lexhaﬁsted in the upper position'. Hereby, _the
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direction and constitute the drive surface by its end
edge, a holding frane, and a gui de nmenber. The

- holdiing frames are arranged on both. sides in the
axial direction of the. plate-shaped material pair
and hold the dead-wei ght body. The gui de nenber is
arranged between the pl ate-- shaped material pair and

a rt. exte di n radi us .di ectl
- Pt eI Haab B e S o pr il L2 ERE i ce §ﬁ9ugh
driven on the drive, surface provided for the end
tfedaétsﬁmeﬁan piatiorsrapRe! hhter iPad Pl Pe SBIL 94Y thrauah
hol di ng frames arranged on the both sides in the axia

thf egdtti R, thACRRA &SP s i ahéoghrdeupbeddra thfe trEation
gui de nenber arranged between the plate-shaped :

- whedtlerial pair. By such the construction, w thout
conplicating the individual component shape, the drive
body [@#27He readily constructed with sinple conponent
structure. Further, the drive surface is constructed

- at the é¢éhed edgecdf ofthehpl aheeshdped mat ési pkefehebébythat
t he spiral shape can be fornmed freely and readily by

thtehe:lmiwebshapeaef tihehEmat €- phaped £l 5 @i @rv ddwed@ngpiral
shape accuracy of the drive surface can be hei ght ened.

plhitt-Reapes] Neeet Del drinie s Hrbater 45y &@nst 4 trdhedn athd ARial
end edge of the plate-shaped material, rigidity on

aidetonmt hom ebnihe tdkbvensunkace sanrheel Bgr @@gegnd edge,
Therefore, support structure for keeping the spiral

a ﬁl_:lf"LIB_eLnlgsfE‘Qme[egll’i'ﬂirf%nid)(%1 i SHPP & ﬁb'itﬁh?r €r4fils are

be sinplified. Furt ange wth tinme in the shape

ar?%n%lea d6hv%@&9y s‘i%sbeihedﬂﬁgd a>§£alt Qﬂ eq}tri%*h I tfy the

~‘can”be increased
plate- shaped material pair and hold the dead- weight body The |
guide member is arranged between the plate- shaped material pair.
and has a .guide edge part extendi'ng in a radius direction of
.ther plate—shaped mate.rial. : Hereb_y, the dead'—lweilght'_body
driven cn the drive s'urface prOvid-e-d for the end edge of the
' plate-shaped material pair is held by the holding frames
arranged on the both SldeS in the aXial direction, and guided -
by the guide edge part of the guide member arranged between
. _the plate shaped material pair. 7 By such_ the construction,
without complicating the individual component shape, the .driv.e
body can be readily constructed with simple co.mponent structUre .
.. Further, the drive surface_.is co.nstructed at the.en‘d edge of
" the pl.ate_—shap_ed material, whereby the spiral shape can be .

formed freely and r.eadily by the pla_ne shape of the plate-shaped-
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[0028] In the aspect of the invention, it is
preferable that the reception part has a container
shape provided with an opening part which is opened
continuously fromthe reverse side in the rotationa
direction to the peripheral -side. Hereby, through the
©opening part” which is opened continuously fromthe
nd EVEr Se sigg ig the rotational .diyrectjaon to the- b
et her af ' Si §82PCt 17E WeaFKne? Ght "Body Ve si}bfpﬁeﬁceed can be
. intg the reception part. Wen the rotation wheel ,
BRGSO gr BePFR PP Ikt % SULhRCe dsceppphtuted
part is inclined downward, so that the dead-weight
athodie i enexhRadst ed hemrifE pethanrd arakegbabf ¥hegidity on
~opening part of the reception. part. In this case,
dgq%'éf@ttw Bperingrigngeir bice wan begawinsggsart [herefore,
formed continuously fromthe reverse side in the
- supgtcatti shalctitredidokeepintdipespphet alhagialés nqjurenngred,
" i n-gout of the dead-weight body.-for the reception
orpahe siuppbati sttratedrancamperd arimgd isfizat .hl FurEbetrhechange
. a supply angle of the dead-weight body to the rotation
wiwtheelin@nd nf teedshabe of ahcadgtllvar bbdggeahnbwhirebutbe, so
dead-wei ght body keeps being held in the reception
thpar duiraeriadss. cEhenref areradidae efficiency of the -
rotati on wheel can be hei ghtened, and the nunber of
teet hpobsthe rotati on wheel can be increased. [0029]
~In the. aspect of the invention, it is preferable that

an i ngl tRedasybbacsrWhhenihgehBEbhNed: upwas e FOWas e afha t

openi ng edge on the peripheral side of the opening
th@a%ée%tfig%w has a container shape provided with an
. opening pa'rt which is opened continuously fr'on} the revérsé side
in the rotationa/l direction to the \peripheral'side. Hereby,
~-through the opén-in"g' .part_ wh_iéh-is opened_colntir.luously from the.
.. reverse side in the rotational direction to the peripheral side,
the dead—weight.body is supplied into the reception part. Wheﬁ
the rotation wheei rotétes i'n.some degreé in this‘ state, the
reception paft is inclined downward, so that fhe -déad—weight
: body is éxhausted frqm the peripheral‘.s'ide‘of-the Qpening parlt '
of‘the feception’ part. In this case, since the opening rénge
df thé. cpening part is forfned continu.ously'from the reverse
side in the rotationél | direction to the periiahéral side,
pﬁtting—. in~-out of the dead—Weighﬁ body for the .receptionl part
is facitlitated and. peff_or'med smoothly; _Further,. a supply

| angle of the dead-weight body t_b_the'rotation' wheel and freedom ..
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the periphery side of a bottomsurface of the

reception part. Hereby, in supply and exhaust of the

dead-wei ght body for the reception part, the

dead-wei ght body can be snoothly put in and out

t hrough the inclined surface. Further, it can be

reduced that the dead-meight body once introduced in

~ _.suppl f _the dead- 0 unds out o
o QLA T dfah G IEpbNe) SeyNET L bbeiHe Keeps being
Egﬁed wei ght body is exhausted fromthe reception part

h arlexcEs sFFESDLdEd | R2EXhafir ST he Td’&ard?%%ht drive
body. [0030 I'n the aspect of the invention, it is
effristamshl o T e ratatdoruaheglpsen be peévhdeactor aad the
peri phery ed%S of the bottom surface of the reception

nughar. Hertapfh iaf ithe yadradsised Wheaheqy dte udiopgeed.
~that the. dead wei ght body once introduced. in supply .
of tH&08&4d- wei-ght body bounds out, or the dead-wei ght
body i s exhausted from'the receptlon part at the
excedsi tbespepdcti nfexhaustvehttbe, deadimepgeferhbdy that
17 [0031] In the aspect of the invention, it is

anpi et i abd esudtace whe cﬁSi:Q[leﬂﬁritnem%Qbaﬁran&@m Ia31é§penlng
plural fitting parts provided for the rotation wheel

edge bhethetgéi OpRér 81 recdd ot tib fdﬁeﬂlﬂgeﬁ%&t\m'scﬁokﬁed on
constructed fittably to the fitting part throughout a

théaﬁgﬁlﬁﬁeﬂ}esﬂﬂ@qg ar BbRednangl £ £ 5@%hreot:@l::b9'ﬂlon part.
and supported so as to turn accordingly to the

He&%b}{)ﬁr gnrﬁﬁ;if%rﬁf e%lﬂ%tus@ BE'%\M@&% v&éﬁgﬁntf bo'dy"%or the
stafe to the fitt _
recept:ton part, the dead -weight body can be smoothly put in
and out through the. inclined su_rface. Further, it can be
reduced that the d_ead—weight'body once ‘introduced in supply
-of the deéd—weight body bounds out of the' receptiotl part due‘
| _ to repulsion power, orl the dead-weight body is exhausted from
the -reception part at an excessive sp_eed in exhaust cf the
- dead-weight body. | |
- [0030]

in the aspect of the invention,- it" is breferabie that
a perr‘uding part is provided for.a periphery\_edge of the b'o.ttom
-su'rface of thetreceptioﬁ part. Hereby, it is s’uppreesed by
; the ptotruding part that the dea’d—Weight body once introduced
“ in supply of the dead-weicjht body bounds out, or the dead-weight
body is exhausted'frem the reception part at the excesSive speed

in exhaust of the dead—weight_‘bc')dy.
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part; a second | ever which is supported turnably
between a fitting posture capable of fitting to the
fitting part and an wunfitting posture incapable of
fitting to the fitting part, and fits to the fitting
part in the fitting posture thereby to enable stop-of
the forward rotation of the rotation wheel; and a
thir Is& r which can switch the fitting posture and
‘the. ug 'ﬁtlng posture of the second |ever in
coop on with th rst lev Further, it
o of drabie ERECENE e bbapSURE CEBRARE S k| Bretelable that
oonstruoted as follows: in a basic stop position of
tjthee?BPB?W%htmﬁﬁﬁﬂhaﬁ¥ﬁ¥‘s€88ﬁ61ﬁ€§erplm§alr1ﬁ%ﬁ?lng parts
fitting posture, and the rotation wheel can rotate
PHOFRecd fo| Fhet Hetakion whephrin fthesrpgathengécehgection;
| ever; when the rotation wheel starts rotating
a fbrabre vierowhi bl Iraspossroptpdsiilitablbéborlee ftilding part
- fitting part fits to the second lever; the first |ever
thirgrgdoultyatfende taf rt@eplaredethemihemhm@/@roﬂ tthesrohation
cooperation with the first lever,. and the second
whieevgr and dwmgor Bed 90 put tontutheanfrdingigy pestheefbyward
~ the third lever; thereafter, when the 18 rotation
rowheebnfdif therrdiod el @s wheklaldl o ther fhd stealteves the AStting
‘hore, whereby the fitting part gets beyond the sécond
palreyeh, seadédt hereal teridmhe d Mughdvwe! FesihBp bdByeen a
second lever to .the fitting posture; and thereafter,

£ithenfi bS5 they S aPRs Y s thhoy thefd tﬁl‘ﬁtglrpf'btar%ngnd an -

returns to the original posture. Hereby, the

onS3ERRERILFEEURTL I 8008 COTELNG )RRkl o,
. an8MPYRL t8ft1§§091t€¥§5 ﬁ)grtsfﬂetlgggf etetlng p‘osture thereby
_to'enable stop-o_f.the forward rotation of the rotati_on wheel;
and a third lever whioh can switclh the fitting p-o.sture and the
' uhfitting posture of the second iever in cooperation with the
first lever. Further, it is preferable that. the escapement
___mechanism is constructed as follows: in a basic etop-poeition
‘of the rotation wheel, the second lever 'is .in the fitttng
'posture, and_the rotatioh whee;‘can rotate forward till the
fittin‘g part fits to the second lever; wheh the rotatiorl'whe.el..
| starts rotating forward 'f.r'om the basic stop position, before
the_ .f‘itting part fits to the s_eco_nd lever, the first lever turns
by the fitting part, th.e third lever turns in cooperation with |

the first lever, and the second lever 1s temporarrly put in

the unflttlng posture by the thlrd lever thereafter, when the
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[ Advant age of the Invention] [0032] According to the
aspects of the invention, a novel clock structure

whi ch is superior in appreciation of a mechani sm
operation and appropriate for a noving mechani sm cl ock
~can be realized. Further, a clock which can display
time wth high accuracy while keeping a nanufacturing

' t. | ow, can be constructed. Bri ef EESC t] o
| rcfa%mwmaﬂ] Pufébgé] 0% TPE"8 F ot vﬁe%foﬁeger turns
cl ock; glan V|em10f the clock; Fig.,3
IOt & ﬁ@r§ dbtbﬁeﬁFB lFEéP%¥Bd%$t$HQfYQPQs¥@¥ second lever,
per spective VIGM/ShOMAna'a main portion of a-
-ardeddsadiien it (g imse @ﬁ‘egmreﬁt%essﬁxhesBecgadaﬂéver to
respectively a front view, a plan view, and. a right
- thei Hetivg rofsiure nand tﬁmﬁ@ﬁt@f, tthe 1Orseddves ghparates
lifting mechanism Fig. 6 is a perspective view of the
Irggadheeightt Ind thant arethesiems Fg. tHei sragpnahcppbeure.
- diagram of the dead-weight lifting mechanism Fig.. 8
Heireban d¢hlkaegedpexphianacohpniisewcah hedeadsweiightd. bedylly
drive part of the dead- wei ght i fting nechanism Fig. '
and tempa@tinci Fertdiagr am shewspotareicher shat@wfht anount
of each lever to some degree.
[Advantage of the Invention]
[6032]
According to the aspects of the invention, a novel clock
- structure which is superior in appreciation of a mechanism
operation and appropriate for a mdving‘mechanism.clock can be
”realized. Further, a clock which can display time with high
aCcurécy while keeping a manufacturing cost low. can be
constructed.
[Brief Description of the Drawings]
- [0033]
Fig. 1 is a front view of a clock;
Fig. 2 is a plan view of the clock;
Fig. 3 is a right side view of the clock;
Fig. 4 is a perspective view showing a main portibn of
a.deadmwéight lifting mechanism; -

_Figs. S5A, 5B, 5¢ are respectively a front'view, a plan

view, and a right =side wview of the main. p_ortion-of the

19



t he dead-weight lifting nechanism Fig. 10 is an

enl arged expl anatory view of the drive part of the
dead- wei ght body in the dead-weight |ifting mechani sm
which is located in a different position; Figs. 11B
and 11C are enl arged expl anatory views of drive parts
of driven bodies in the dead-weight lifting nmechanism

%idch géloc ted |n further dirfferent positions; Fig.
W a dead- wei ght exi t

portion of the dead wei ght lifting mechanism .Fig. 13

i s arf xpPahdtdRPLARST [ A VarrT of erite gieadt \h@ilglli]tt lifting

exit portion of the dead-weight |ifting nmechanism
neShpniBR s an expl anatory view of a dead- wei ght

entrance portion of the dead--weight. lifting

mechdii%ny ¥ § PuBnEsp be phragyegt ofet e eleagifvea ght lifting

cl ocking nechanism Fig. 16 is a front view of the
neghgekismg mechanismin a basic stop state; Figs. 17R

and 17L are respectively a right side view and 20 a

IeftEst98v1ewnnbnﬂhegeboekpmgnanhgnVSGWunfhheehaswelght'

stop state; Fig. 18 is a plan view of the clocking

bogc Riariivemparit ef dhas ideasl-of isftat €)1 fiithg kdisard dutont
~view of the clocking nechanismin a state where-a -

rotatign wheela ot el ididnEm BHwiy 'a%o%hferrom:ate of
vi ew of the clocking nechanismin a stat'e where t
th%OH@faUOOJe‘M@%%' fidtiher n{e‘%th%tn%%nf romthe stat e
Fig. 10 is an enlarged explanatory view of the drlve part
of the dead- welght body in the dead-weight llftll’lg’ mechanlsm,
which 1s located in a dlfferent position;
Figs. 11B and 11C are enlarged explanatory views c;f drive
" parts of driven bodies in the ciead'—weight lifting mechanism,
. which are lbcatedrin further different positions;
Fig. -'12 is an e‘xp.lanatorly viéw of a dead—w,ei_ght exit
‘ portion of -the dead-weight lli_ft.ing mechanisin;
Fig. 13 is an explanatory View éf a different _dead—weighf
eiit.portibn of the dead—weight lifting mechanism;
” Fig. 14 is an ex"planatory view of a dead—weight.e‘n.tr.an{:e |
: poft_ib:ﬁ of the dead—-v.\reight‘ _li.ftj.l-f.lg'm_echaﬁism; |
Fig. 15 is a perspective view of a clocking mechanism;
Fig. 16 is_. a frontrview of the clocking mechanism in a
-~ basic stop state; o |

Figs. 17R and 17L are respectively a right side view and
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shown in Flg 5, Fig. 21 is a front vi ew of the

cl ocking mechanismin a state where the rotati on whee
further rotates fromthe state shown in Fig. 6; Figs
22a to 22d are perspective views show ng the shapes of
a bucket attached to the rotation wheel, and Figs. 22A
to 22C are explanatory Vi ews respectively shomﬁng a

osition of the ratation
> Je3E, SRetiiatoh ThE TRt e ST P dHorbe baRe stop
%FUS a schenatlcally per spective view showing the
cture of.a different rotation wheel; Fig. 2.4 is a

schematically perspective view show ng the structure

of afBdckdf o 3 Mdam PheveRf Foeatipkiediechardgp ipsthe

Is a devel opment of the bucket" shown in Fig..24;
bamig. ston $t@tfiiock schematic di agram show ng the"i nner
~structure of a drive source; Fig. 27 is a

scheldgi.caPl s’zssecfi@malvmvevwﬁhﬂw g otctkd 121 mechaotigre in a

of a rotation output nmechani smof the drive source . :
stedlee nittaireald yrothitg.or2 8hies la rhi tedle ss chleinattiley ;}di agr am

showi ng a schematic ~constitution. of a frequency

denuFtigpl gongsca rfxont, Wiew 29 the alblcddkosakemahien in a
~ di agram showi ng the constitution in which an output
stb@kewhutepaié :&ftdiion WaeuaneirtHerdt Ptys Mol koWl State

is changed; Fig. 30 is:a block schenmatic di'agram
sh@ﬂﬁ%hﬁgFlg. 5; :
Fig. 21 is a_frontaview of the clocking mechanism in a
'sfate where fhe rotation wheel further rotates fron;the atate
.shown in Fig. 6;
| :Figs.22a_to 22dﬂaré perspective views sho;ing'the shapes
of a bucket attachad to the rotation wheel,.and.Figsm ééA.to
22C.are explanatory views respectiveiy showing'a dead—weight
supplying position of the rotation'wheel and'a-déad—weight
.eﬁhausfing positiqn thereof;
| Fig.'23 is a schematically perspective viéw'showinq‘the
structure of a diffefent rotation whgel; | |
Fig. 24 is a schematiCallyréerspective view showing the -
Structure of.a bucket of:the different rotation Wheel;
Fig. 25 is a development of the bucket_showh in Fig; 24;
Fig. 26 is a block schematichiagﬁam Showing the inner
.struéture of a drive source; -

‘Fig. 27 is a schematically sectional view showing the
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schematically the whole constitution of the clock;
Fig. 31 is a block schematic di agram show ng
schenatlcally t he whol e constitution of another clock;

~Fig. 32 is a block schematic di agram show ng
schematically the whole constitution of another clock;
Fig. 33 is. an explanatory view for explaining a

constitutional e of t ket an wor
ttr S{: él a rogigﬁna%ufe& {]%eacf é{% %&e drlvg source
4§§ﬁé§f%£¥i consti tutional exanple of a different

Y4 working thereof;: Fig. 35.is a
schematically front VIGM/ShOMAngLa drive mechanismin
a sedofd %%@d?MCklsﬁhﬂﬂla&%% ﬁagaﬁﬁgsfqu Psschematic
omtted; Figs. 36A and 36B are di agram show ng pl ane

coglﬁé};}étél*ﬁ@@ﬂa Ofaiar fategpleancy. steapdd ipatEmicalos naiidh
constitute a drive body of the drive nechanismin the.
secofdgenbddi rent 2. Hiark 3¥chematdicagh by sdrowisigpwing the
gui de nenber and a support 22 nenber of the drive

‘comsdhdmtdimni nntvhacs}eenmhamn‘odlarm“rtoutogerherf tiviet ﬁretmency
drive surface shape thereof in an overlapped state;

defiu@ t188 viisiga cdiragriamishanangeai;hol di ng frame of the
drive nmechanismin the second enbodi nent together

w thrige ouwwl i nes of tbheopkat echhkaped sratErd@tam Fi @8owing
39A and 39B are longitudinal sectional views in. the

schbefbRity1Q @h@e%@&ep%ws%t%ftﬂo&eo@rIt\h% REekai smin
- the second enbodi nent; and
| Fig. 31 1is_ a block schematic diagram showing
schematically the whole constitution.of another clock;
fig. 32 is_ a block_ schematic_ diaéram showiﬁg
a_schematicaily the whola cbnatitutiOn of another clock{
Fig. 33 1is an explanatbry viéw for explaining a
"cénstitutional example of the bucket and a working thereof;
. Fig.‘ 34 1is an e%plahatory view for explaining a
constitutional axample of a'differeht buckef ahd a WOrking
thereof;‘ | |
Fig.'35_is a schematically front view showing:a drive__
mechanism in a second embodimént, inawhich a holding frame ia-
.'omitted; |
Figé 36A and 36B are dlagram show1ng-plane shapes of
a palr of plate shaped materlals whlch constitute a drlve body
- of the drive mechanism in the second_embodlment;

Fig. 37 is a diagram Showing a guide member and a support
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Fig. 40.is a diagram showi ng a nodified exanple of the

support nmenber in the. second enbodi nent, in which the

support nenber and the gui de nmenber are overl apped to

each other. [Description of Reference Nunerals and

Signs] .[0034] 1000- clock, 100.--- dead-wei ght

. lifting mechanism 110- drlve body, 111A, 111B spiral
erial, 112- '

ﬁs{%ﬁr%pﬂg%h}@a%lvfgnecfl 1sr?jég rﬁgpgﬁpné cijg%nt together

ﬁgﬁge ui de, 133 exjt guide, 200 clockln
91‘?3"?16“?69&?]6%1’ %%?razﬁzrb@ék@ﬁf@efé@@@ﬁdoﬁtater

part) 212a.- opening part,-213... first lever, 214
secofid 9-e9Bris 2161agTap mhowitel a_hq b ing [fapae op Tthe drive
movabl e hook, 218 reverse-preventing |ever., 220-whee
mqqhﬁnisnzan-éhara@@@ndb@@b@dlm@@u tqgﬁtkﬂﬂrﬁunh t3@Qoutline
“decoration nmenber [Best Mbde for Carrying Qut the -
ofi iventdlerile-dIGA8S] oNpariafiih reference to attached
drawi ngs, enbodinents 23. of the invention will be. -
 desciiibed i38Adehdi B9BFage lohgiaufilenl setewoaklaviews in
cl ock according to an enbodi nent of the invention, :
thiel gic2nisyaoplaanevicew p&rth@nmheaa_di%gne&aéﬁiﬁn in the -
right side view of the sanme. In this clock 1000, each -

s eeida RnsPdigmendl: aaged on a base 1001. Nanely, the
cl ock 1000 conprises a dead-weight |ifting mechanism

100 £og.1 ibti B0 a1 deadmeiiifin dgb%dxﬁodarfqe@ %lx%b'l@gof the
nmechani sm 200 operated by the dead-weight body lifted
suB¥olt Refisaf- WG sbibbhlingnABE0ABLEM 49%hich the support

nember and thé guide member are overlapped tQ each other.
' .[Descriptj;on of _R@ference Numerals and Signs] | |
| [0034] |

_1000.--- clock, 1_00‘--- deéd—Weight l_ifting mec_nani's‘m, 110-;- drive
body, 111A, L11B- spitral s'trip.material, 112 guide member,
1133, 1138 holding frame, 15, 115m‘dead—neignt'body, 132--
V_en‘t_ranc.:e quide, 133--:- exit guide, 200-- clocking mechanism, 210--
rotatién wheel, 212-- bu’Cket(:_:ecep_ti‘on part), 212a*--= opening
.part,"ZiBm first.levér,;2l4m second lever, 215- link, 2164
‘third leve‘r, 217 monable hoo_k', .2‘1'8--- reverse-preventing lever.,'_ '
220--wheel train, 230--¢character board, 231, 232---p'.oi.nter', 30’0---. |
decoration member |

i[lé»e_.s.'t Mode for Carrving Qut the Invention]

| [0035] | |

Next, with reﬁferenc'e to attached drawings, embodiments
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Further, a novabl e decoration menber 300 which
operates wth the cl ocking nmechanism 200 is arranged.
[ 0036] [Dead-weight lifting mechanisn] Referring first
to Figs. 7 to 11, the principle of the dead-weight
lifting mechani sm 100 constituting a first notion
converting nmechani smof the clock 1000 wil I be

! i hed., the d -weight .Liftj ani sm of
o e Pane S ETd e Bed et TR g, B0T ot A ront
e part 11, and. n jnner surface and
viE el ShPPicebariehiy B ive i tton g LaPPYELon,
surfaces 1la and 11b. The drive surface 1la is the
F%@hn@rl§u?f%3e%no‘fl%é>%rﬁh¢esgalﬁv and Bhd- thel g wdght side
surface |ib is the outer surface of the drive part
VipW oh BRfaPaBent erln 10A 9f cifekdliOPE bR Oneghanism is
center point (centér axis) of the spiral. As the
argpingsld Opl aneaspi kaP}, tNamelwr ehadlogk 190i0r abspriees a
_ exanpl-e, a spiral of Archinmedes, a hyperbolic.
_deﬂd-mahgh&ndléth@gamethmmaswpﬂnalfo@l$mﬁﬁtngcas¢eaa+Welght
- 24 [0037] The spiral. of Archinedes is represented, _
boidy, az pd anelpakangcoetidhmbse Ky spefnt8dwhy ¢her déddaweight
distance in a straight line froma center point and O

boldy aniapghe by this aQeh®iRbidh® Hereiny aewhlkhikd i $00.
constant, v is velocity in going away from a center

Fu@th@r?OQS&@ﬁébﬁ@eféhoﬁﬁﬁhéﬁ?mé%iﬂﬁg@k@fw%ﬁb@pbb¥}ate§nglth
‘P=lirais a pitch distance. In this case, a pitch of

© thkheispihal m'e%h%‘fhli%lm 290 thab bhgspiral of Archimedes
- is'nost preferabl

[0036]

[Déad—weighﬁ lifting mechanism}

. Referring first to‘Figs. 7 to 11; the principle_of the
'dead—weight liftingxnechaniSHLlOQ constitutingja_first:motion
cohverting’medhahisnlof the clock 1000 will.be described. 1In
.the dead-weight lifting.mechanism of thé'invention,a drive
' body'10 shown in Fig. 7 includes a spiral dfive part 11, and.
én inner surface and an outer surface of this drive part
' function.as drive surfaces l1la and 11b. The drive Surféce llé
| is the' i'nnér- surface o.f the dfive part 11, and thé drive surfac_é
11b is the outer surface of the drive part 11. :An axial center
10P of the .drive body 10 is a center point (center axis) of
the spi;al As the splral (p;ane spiral), there are various
'spirals, for example, a spiral of Archimedes,_a hyperbolic._

.spiralﬁ and a logarithmic spiral {isometric spirai);_
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as the spiral shape of the invention. [0038] The
hyperbolic spiral is represented, in the sane plane
pol ar coordi nates system by r = a/0. Herein, ais
constant. In this case, as 9 becones larger, r
becones smaller, and a center point becones an
asynptotic point. In this spiral shape, the pitch of

t he 3ﬁh£f) becones sharply narrower toward the
cent d039] .The logarithmc spiral is represented
= aex LKg] Herein, a and K are constant. This
spl r&ihesﬁ}ag& L ORAEGRVEedRR YihFERT&ACANG e FoRRIRI PRlar
radi us vector and a tangent is .constant. Therefore,
CQIT HRAdfEh € Y6 LRV & 1pot s Stanee fade idraight line
~direction, a tangent direction is always equal.
fnoxld maniter pointe andnfens anracgleon by A = afor: (PK2r) - 0
In this spiral, the pitch becones wi der toward the
Heowtisi,de=Ni/tt (& by cdnistttalng, 251§ GRAQcitNexh, gébnghaay from
in Fi'g. 7, using the drive body 10, a dead-wei ght body

a B:EnItSrdeﬁtV@rtorisftaQﬁﬂ%fpete@ dehdeathe ardpadyeiedhicikedy and
15, the drive body 10 is rotated-around its axia

P=Cgjat €5 d Qf,tc@ndléf'ﬁné@ad Meiaht chedy alélltéhr@ﬂ%ile' Qplral
the radius direction by the drlve surface Ila or lib

isokqthe, dsb. Vieh 0@ el Qp i Han eb A, a £ dei fleads e gl thgd¥rdsable |
is set so as to perform translational notion -
‘.as( "E@é?@%‘l&a‘ln shafld A9 '1"1‘1@J)er?élQ\ﬂQ. the

[0038] : ' )

The hyperbolic spira‘l is represente&_, in the same plane
polér cQO'rdinates' éystem, by r_."‘—* a/B. Herein, a is constant.
.In this c'a_se-,;‘ ésl 0 becomes_largef, r be.comes .smalle.r, ‘and a
center point becomes an asymptotic péint . Inthis spiral shape.,’
~ the pitch of the .spiral becomes_ shafply narrower foward the
centef. | K |

[0039]

The 10garith1ﬁ_ic spiral is repres_ented.by r = aexp[KO].
Herein, a and _K are I_conétant. This spiral shape'is a _éurvé
in which an éngle formed by .a rla,c_iius‘-.vector and é'tangent is _
constant. Therle'f_ore," in mo_vement froiﬁ the centler point_ in a |
radius direction, a tang.ent 'diregtion is 'always equai.
In.'clinat-ion in the 'tangent direction is ¢ = cot"lK.. In this

 spiral, the pitch becomes wider toward the outside little by

- little.



~radius of the drive hody 10 in Fig. 7 (in a direction
in which .astraight |ine passing the axial center |OP
extends) . However, in the invention, the novenent
pat h of the dead-wei ght body 15 itself may not
‘coincide with the radius of the drive body, and al so
it may adopt an arbitrary rectilinear.path or curved
pathéﬁﬁ)lqng as its noving path is different fromthe
spir “ilhection of the,drive body 10. [0041] As
shown in Fig. 7, when the dead-weight body 15 is noved
in al&¥ai ght QWQﬂﬁl%FtEkgfaaqu%SHPgeEb?oﬁrb?etP@dY 10, a
drive body- .10, a guide edge 12a of a guide nmenber 12
dgagl éfﬁlaﬂg‘édbgriangwt Hé radivisnef the @rdes bbey drdiwendthe
set such that the dead-wei ght body 15 is guided by the
degdi-gee letigfe brzly dfd Fbeedr 1veOoady Foriexamipited wennd its .
‘the axial center IOP is.set in a horizontal direction
- axdrd. theteri Y8Pboalyd lihe slecat-ateddsh it bedgeal- iveingitechddy the -
. 15 noves in a straight line. up and down (in 26 a
ragénts dalreditieat bgnjhdletreivd mucased hat bhel it iofe thedyrive
10- is rotated around its axial center | OP clockw se

bodly Showhldreirfi ghe Geadieredepdweights bodytld aw”tﬁj’lpékform '
~1s in a contacting - state with the drive surface 11b

trasisiBewadny do%abhd (hbbBembAt Thla shrOQs rI‘i\fl' I79alc>ng the
upward. Further,. as shown by a dotted |71 ne Fi g.

| radiukhgrdead d’ﬁxﬂi"bo@ Yolbh mhenq tin 4 il rréc"’l::l.on in which

contacting state with the dri've surface 1la, goes

a%&ierse g}ﬂ?l\eé%?%snl %ﬁgaagglve%ﬂgegﬂttﬁgccf619%3\&1:%%&%”‘? However_,
in the invention, the movement path of the Ideadfweight- body
| ..15 itself may not coincide with the 'rad‘iu_s of the drive body,
and also :Lt may a;dopt an a-rbitlrar_y rectil'inea.r‘path or curved
path as .lrong_ as‘ its moviflg path is different from the spirai_
..dire_ction of the drive b_c)dy 10. ‘

| [0041]. |

As shown in Fig. 7, when the dead—wéight bodj/ 15 is moved
‘in'a straighﬁ line in the radius direction of the drive body
TiO; a gulde edge 12a of a gulde member 12 is arranged-along
the radlus of the drive body 10 and set such that the dead—welght '
body 15 is guided by th_e gulde edge 12a and moves. ..

{0042} | | ‘

For exémple,_when the axial cehter 10P is set in a
horizontal direct.io_n and the dr.ive.body 10"i$ _rotated, theg_

dead-weight body 15 moves in a straight line up and down (in
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rotational direction of the drive body 10 reverses.
[0043] Fig. 8 shows an operation node of the
dead- wei ght body 15 when the dead-wei ght body 15 is
held on a vertical surface passing the axial center
. 10P of the drive body 10. Here, it is assuned that
“the dead-wei ght body 15 is a columar body, a
cylindri.cal, bo ra.s heri cal bod havi ng an. axi s
ayerféﬁcel %116 &oR}i-al FEERL o8 1075 Gt he o dd s grdy 10
. body 15 constructed so that it can roll on the
i G TR FECET BRI BRAAL {HRNT PRSI AL VI if6n Shee in
dead- wei ght body 15 receives attractive force W
Figec o dithg e adgraisihghbodondiar #heand talsoinr ac @pvéectlnq
force F according to this attractive force Wand an :
state widd &hgl répeosurfiacdrivle ssrstaoen i o moddéd line in
exactly, inclined angle of a tangent surface of the :
Figr.i Ve sard acs)introgmatde duimsheadgesldsowd biyhe duitdel 1ine
‘menber 12. \Wen the dead-weight body 15 rolls on the
indFiige %urtﬂ&celelaldbweﬁlghctt bodyfDi cevtler{ itt i$Sin a contactlng :
coefficient of dynamcal- friction) between.the

stdeadwiehgitie 27 ibedyudfeead itdeggusdovRidPebwblarsl. These
al most determined by this force F. 004 41 Assum ng

mothialy BheesRibak BOcRE Alvd hee dii Me-POYs LG 'c%se thet the
~ spiral of Archinmedes, the inclined angle (p .of the

ro@hitY@na3u rdfl"i‘r‘é% t31h (J'fn ¢hicned: ;a0 &f e angent,

surface of the drive surface) on.the. vertica
surfaggypassing the axial center 10P becones 9= 2/, A
- tan-10. For exanple, whenO 1.57c, (p 11.98';

Fig. 8 shows an operatlon mode of the dead_weight body
15 when the dead?weight body 15 is held on a ve.rti‘cral surface
.-'passing the axial center 10P ef the drive body 10. .Her_e, it
is aesﬁmed that the d_ead—weiéht body 15-is' a lcolemner body,
| a cylindfica} bedy_,' or a sp_he'rica'l body having an _aXis _paFallel
to the aXial ‘center 10P and the dead-weight body 15) is
.cone.tl.ructed 55 that it can roll on the drive surface 11b with‘
.the tra'nsletional ‘motion. ‘The dead—weight body 15 receives
: ,atfractive force W according to its weight-downward,.-_.and also
j:ece_ives force F according to this attractive force W and an
in_,clilned ane;le ¢ of the drive surface 1lb (more exactly,
| inclined angle e'f a tangent surface of the drive surface) from
_the guide edge 12a of the gulde member 12, When the dead—w'ei.ght

. body 15 rolis on the drlve surface 11b, frlctlon force WE - (it

T is coeff1c1ent of dynamlcal frlctlon) between the dead-weight
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“when 2n, 9.040; when 0 = 3.5n, 5.200; when 0 4A,

© 4.550; when 0 = 5.5, K, (P = 3.310; when 0 = 67cf (P,

. 3.04"; when 0 7.5irf q) 2.43"; and when 0 87c,. (p
2.28" In this . case, since the noving path of the
dead- wei-ght body 15 coincides Wth the radius, an
angle fornmed by the drive surface 11b and a tangent

_ ent s face |n t ete ned, radiu
b et PO FECOBE bR D= Hies stfovaiom o eaergined by this
I[00451 Next , the force F is determ ned by~the
Qrﬁﬂl med angle (p and the attractive force W that
_ F = Wan(p. Here, assunming that the dead-wei-ght
body (P944d] | s by the rotation of ~he drive body 10
and slides with respect to the guide edge 12a of the
- gui déspEnBag thatf Ehet Sphrsbrekapes cuidew iy ivie Hoslyi 4@ is
. is ~tF [t Wan(p. As described above, the larger O
- theecpies,l bﬁeAreHahbdeSthehenahbmedeanghgle bee@neke ﬁﬁlve
result, the force F becones also smaller, and the
sufrifiacte) bhbf(am:elzaiesbahgﬂ:erreis theneddgsnt *E,Imemefcer@f the drive
- Wi thout suing the region in which.0. is 28 small, :
sufrifiackl) 08n | t1ss weediices. sdewaverpakBihfith&€asd.al gearaer10p
- to secure a novenent stroke of the dead-weight body,
bekBRieSi g& 2 Pf L hendpl verbpdy il iis {Jﬁg fdargSy o=11.98;

correspondi ngly. [00461 A drive 'l oad, on the dr rve

dy 1 ue, Logt ofrl force hj - A= |
wh%ﬁag V\gzlfght% bog %q WIE&IEOEP 3frl%étl on osg |§Jshetn Ren 7%
as NF o d| t ce bet th aX|aI enter O o,
? of t 5 5??@% B%dy %n the ¢ gui 1 édg%efZa (o% rtd % 04

whgétgnEIQP St, @ = 2.43°; and when 6 = 8m,. ¢ = 2.28° In this
1caée,eincethenmvingpathofthedead—weightbody15coincides
with the radius, an angle formed-by the drive surface 1ib and
a tangent (tengeht'surfacey ih the predetermined radiue'
ndirection is obtained by the aboVe.calcuiafion.

| [0045] -

Next - the force F is determlned by the 1ncllned angle
@andtheattractiveforceVL that is, F=Wtane. Here,assuﬁind
that the_dead—weight body 15 rolle by‘the rotation of the drive
1'-body lOland slides with respect to the guide edge 12a of the

 dgdide member 12, friction force produced by this slide 15 WE
= | Wtane. As described above, the larger G becomes, the
smaller the inClined angle ¢ becomes. In resulﬁ, the force

F becomes'also smaller, and the friction force also becomes

‘smaller. Therefore, without:suing the region in which 0 is
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line) is within a range fron1a radius d of the
dead-wei ght body 15 to its .diameter at the |argest.
Therefore, in case that its distance is, for exanple,
equal to.the radius d shown in Fig. 8, the friction
~loss MF that is the |oad on the drive body becomes
~ffd. [00471. Further, the drive body 10 causes aX|m

ht VO an t he we
ST &%ﬁaﬁ&%&o@ﬁi#dﬁﬂe& 7S ‘éﬁ?’@gen]t %hﬁf Fﬁ%ef in order
fol.lown ressi an; Vg
tq §e5u|r§df“ MGt G K es@%p%b? %?ac{l'h‘?é W?@?%ﬁy thfo?lze
- and go is coeffi cient of dynanmical friction of the
OTaplitgl Kiipifoledy Thossradmthanay (IR R Hexdhy - s
together, in case that M- ~ffd (d is the radius of the
dead[ﬁﬁﬁéﬂt body) is the frictional loss by rolling,
the total 10SS MIOTAL is repre,sented byMIOTAL M- -+
M ~ff drivet dopWpon WheedripWibadypl® pgoe(W £hey fe;.ctlon
Here, 29 in case that the follow ng val ues are used, :

_fo&h% Lot aF tloss deamswelghahmdy 2g5Mehat Gs2, fr@cEibn loss
1, W= 5g, W = 50g, and tancp the average of the

- 1salhekenvakues. Hrefef ahe, dibkeatdeadbeeivebh thedyxlblcasnter
be readily driven even with slight drive torque .such

108So8 AW eIFERle Bbdg £hQCKe [(RA4R] cdfBY1 D4 Mﬁliﬁoc\!ﬁten31on
results is shown I1n case that a single dead-weight
11Peqyid it i hVJ?éfhgé Frease tdhatud Reoplialdead- -weight body
15 to its diameter at the largest. Therefore, in case that
A iﬁs distance ié, for exampie, equal to the radius d shown in
.Fig. 8, the f.rict.ion loss MF that is the load on the drive body
‘becomes uEd. | |

1 [0047]

Further, the dfi{re body‘-ld Causes'axlial loss My by its
weight Wo and the weight W of the dead-weight body 15. This
is represented by the fo‘llowing_éxpré‘ss.lion; My = Ho. (Wo + W)
e, inwhich e is a radius of an axial support of the drive body
) _ iO, and Mo is cqefficierj_t' of dynamical fr_ictiqn of thé axial

~ support.. | o |
[0048]
;Put,t'ing the above results together, in case that'_MF =
_uFd .(d is the radius of thé dead-weight body) is the frictional

loss by rolling, thé total loss Mrorar 15 represented by Myorar,

= Mg + My = p,Fd + to (Wo + W) e = qut_anqj + Uo (Wo + W')' e. Here,
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dead- wei ght bodi es 15 are sinultaneously driven (for
exanple, - in case that the dead-wei ght bodies 15 are
arranged in plural- positions of positions S1 to S6 |n
Fig.. 7), the friction loss MF is obtained. by

mul tiplying the total of the loss by the nunber of

t he dead wei ght bodies 15, and the axial loss M is

o BaRenit Phe Publi il SnleB ok et rive Eogmtpl s cones

pitch of: the spiral in which the dead- m5|ght body 15

-tq shaled DePhgt 15 Mg iHe or 8ed, Wo=radseW¢ hr 889, and tang
‘dead-wei ght bodi es 15 sinultaneously or sequentially

= fhethee R 99 OfehheAhTimielansi-al Thesefpbhs,the dgprfvweight
body 10 having a radius of 4 pitches, that is, 15mm x

- by Ls@mn dendcaskdny drg viemt egenc @ idhd sdsibhtistirile torque
dead-wei ght body 15. Further, the axial loss Mk is

suglit @sned rywarsimy GWa icriani]ace of W and the friction
|l oss MF is obtained by trebling the whole. The total
| oss [i0942)si ng the above val ues, obtained by trebling
the aforesaid result at the maximum that is, the

t ot alAnkyos§ tise 2h@Eva X310 LAs0EhbRESin ¥ dHAIR]t bnséngle
conventional nmethod, with the dead-wei ght body held

dedld- eripheyy16f tdheqdiiug, body, &hecdiine bady psural
rotate froma state where the dead-weight body is in

deadheicahth regyal e stos the §M§ht§ﬁ@5§519fdﬁi‘€ex@r e QQQMple,
to a state where the dead-weight body is arranged

1nbbggé 19?!?% El'Pief : eéia-lwe tteﬁodlg’ge §baYré e %‘%%d"@hgﬁgiural

y can ver In t case, posit

. po%@tﬂ%n@rfif%oéf@lgﬁg'@etr |S6C!L1r1cﬁ“fgw Chfhe friction loss |
. ,MF is obta_lned by multlply.lng the total of the loss by the number
of the dead—wéigh_t- bodi-esk 15, and the _axial loss My is obtainéd _
by mu.ltiply_ing W in the expressiocn byl the_numbe;: of the
VI'dead—weight bodies 15. Here, Qith a pitch of the spiral in
which the dead;weigﬁt 'bo_dy 15 is. moved being 15 mm, in order
to raise three dead—weight bodiés 15 '.simultaneously_ or
sequential.lg'y in .the different circumférentiél positions; a
drive body 10 having a radius of 4 pitches,.'that'is, 15mm X
-4 - 6cm is necessary to ir‘lt.ro.duce.and'exhau_st the.dead—we.ight
‘ bodi; 15'. Further, .the axial loss My is obtained by using 3W
in-place of W, and the fricfion, loss MF is obtained by treblihg
Vthel whole.  The total loss is, jusing the abdve values, ob_tai_ned '
by treblimj fhe aforesaid r_esult at thé ma‘x'imum, that iS_’ t_he.

total loss is 2g-cm x 3 = 6g-cm or less.
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nost distant fromthe rotational center of the drive
body in the horizontal direction is a start point. _
Therefore, the maxi mumtorque necessary for the drive
body i s produced when the dead-wei ght body starts

. nmoving.on the arc of the peripheral circle. The
maxi num-torque i s obtained by the product of weight W-
of th g d- wei ght body and .di stance (radius) R from
t he axia center of the drive body to the dead- meight
body._ Therefore,, for exanple, . in case that the we
W of Hthé e et Yt BEdod swsbh tiridere - radshs kit@ci%éheld
6cm the required drive torque is 30g-cm Also in

at fhihe pagéphes vt Aé Mensl o Lowy  déhe- Al gatbodpdisesotated
i ncreases,. the maxinmum torque al so increases

from @ éltla;te whgrehéhe apad-valghtsbedsgelsiin or deighg equal
obtain the total loss, the axial loss is further

toadded aXﬂalmﬂémteilwﬁltMQstLWelhoﬁy tboat beate where the
af orenenti oned. Therefore, the total loss in this '

- desnbodiingrit bedpmes 6grengedonpabed owdih tie snial beaﬁer,

(30g-cm in the conventional dead-weight [ifting

whieehanichie deadawsigrt dodraldie bel Di Fesdl t ,Héherd®t dn this
loss in this enbodi ment becones 31 one-fifth or Iess

ca@R ,cal pukatien, oANgnt fec | S THOHME GRS i@ eVRhYch is
snall value. In an experinent, a snaller value has

m QeﬂlgiﬁbﬁthQom[ PRa Lot NeXdnal Nedh@er St %kfiee%l‘}l‘%%' BBHy in

ifting nmechanismusing a drive body 10 and

th@e%%ﬂ&%'cﬂm%lb‘?ﬂyrélcscm cfy ag esﬁém:l %Bln‘:o t‘f‘ﬁé?ef@re, the

71s s However,. FigQ. owWs anot

. ma%é%}%&?okau‘éhhggegsﬂ??' H}Pntlllé] d’ﬂ\p@ ;t)tollﬁ/ Q%agr%%h%h when
the dead—wéight body starts moving on the arc of rthe pefiphérél
circle. Thezmaximﬁm torque is obtained by”the prqduct of weight
Wof the dead-weight body and diétance (ra_dius) R fr.om the axial
center of the drive body torthe cllead'—wei‘ght_body. Thereforé,_
for exam@le,_ .:'Ln case‘ that the weight W of the dead-we;-ightrbody
is 5g, and _the radius R is 6cm, fhe required drive torque is
30g-cm. Also in this cla‘sé, as the numbef of the dead—weight
- bodies increases, the maximum torque also increéses natural ly.
_Further, also in this _t:asé, in of&er to obfain the tétal 'lo'ss,.
the axial loss ris furthe'r‘ added to the friction loss similarly
rlto the a.f_orel_"_nentiohed. Threrefore, the total loss in thi_s
embodiment becomes 6'g~;:m, compared with the_totai'ldss (30g-cm) -
in the Cdnventional- dead;weight lifting mechanisrﬁ, on a numeral

' va'lue. In result, the total loss in this embodiment becomes
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is held on a drive surface'llb is different fromthat
in Fig. 7. In this exanple, the dead-weight body 15
is not set on a vertical surface passing an axial .
center 10P but on a top position |lbp of the drive
surface 11b as shown in Fig. 10. Further, since the
dead- wei ght body 15 does not stabilize on the top

ositiqn 1lbp of the e surface |1 b, gquide menbers.
orler A L O 856 7Y SR LN ORe Both -EdggstShé%syetsoms

gui de the dead-wei ght body 15 up and down (in the

-tcvér VEEY) SlH?%%c‘fEde%ﬁ By i eEPengesni M S&fr?dLleBé(aéfle has

. the guide nenbers. [0052] in this case, since the

begay igd-body 15 is arranged in the nearly top
position 11lbp, its tangent (tangent surface) 1is
al modt00®drli zontal . Therefore, stress F' which the
dead- wei ght body. 15 recei ves fromthe gui de. edges 12Aa
and N2B&, bhecBhes $nw Iderad-hanighie ldfdvied meckakism using
(ideally becones zero) Thus, since, there is little

a drictel dodyods Med thdetdtakiljhssboslyall$owhich are similar
r.educed, .so.that the drive loss is further reduced.

to3%h[o@s(é53h Fiiggs .7 1kAsandnllBashevethersyat eSshewkhenother
vicinity of the dead-wei ght body 15 in case that the

exdepdWehoRhi BRAY . ddsiSiomliAREEhL Sl Ei'e'é@—%@@hﬁ:hﬁody 15
top position 1lbp to the side reverse,to the

isf Rtabi onal diikecther-et the gé'&fff@%@htlfkdﬂ“ﬁﬁatcﬁﬁeFlg
conpared with the case shown in Fig. 10, the position

1 o g, L SR, Wi 34,8 B okt

ve@k&gaﬁh%urface passing an ax1al_center 10P but on a top
ppsition 11lbp of the drive surface 11b as shown in Fig.:-10.
K Further,:since the dead-weight body 15-doéé not Stabilize’on
.'£he top position llbp\of the drive_surface.llb; guide‘members
12A -and i2b are arranged on:thérboth sides thereby to guide
the dead-—wei'ght body 15 up .and down (in the_vertical dir_ection)
.bnguide edges 12Aa éndIIZBa'of the guide members.
- [0052]

In this case, since the dead—weight body 15 is arranged
.in_fhe:nearly'topjpbsition 11bp, its tdngent ktangent éurface)
©1s almost horizontai;_ .Therefofe, stress‘ B wﬁich fhe‘
dead-weight body 15 recéivés from the. guide edges 12Aa and 12Ba
becomes smaller than the above force F (ideall;rbecomes zero) .
Thus, since there is little.friction loss MF, the total'loss

is also.reduéed, so that the drive loss is further reduced.
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position of the dead-weight body 15. The gui de edge
12Aa | ocated on the opposite side to the side of this

- guide edge 12Ba is located in the sane position as
the position showm in Fig. 10. Wen. the drive surface
11b rotates clockwi se at velocity of vl under this '
state, the dead-weight body 15 also rolls at a

perigﬂﬁﬁﬁi vel ocity of vl. However, actually, the
driv Jace 1ib and the dead- wei ght body 15 on
the-dr.ive &iurfa e lib, since the drive 'surface |lib

s cOnsBrudtBPRS ilERPPPY hBG e theF dPathoer bet it Bt the

v2, Here, a relation between vi and v2, in case that
: det&hié Wil bodly Hé dBovesspithat thie Aeghiwedest body 15 is
(described referring to Fig. 7), is v2/vl 1/0 because
aﬁ¥&ﬂﬂﬁdx)$hﬂﬁﬁmp¢:memThbelép@emqﬁuﬁyﬂmniﬂbnrﬁp the side
smal l er v2/vl becones. Therefore, assumng that 0 =
reverse to Bikcrovhsrofal CEDIO&ZIﬂchepé tlee drdtvatbody st direthis.
of the dead-wei ght body 15 will be investigated. By
cases donplawiesie widhatthen cafse tshewdr ive Figdy 100, thheposition
~ dead-wei ght body 15 itself rolls.counterclockw se. At
of33thdi gutidee,edye t DeBEOtRIda0eOf othh@rll/@fbe@)idbO,of the
t he .dead- wei ght body 15 receives force f', by which

delalie wdaathtwebaht 1 badyi 45 ite tﬂ@VEQf@-éidé'ﬁ%dé%ﬂéﬁaw1th the

right. Therefore, force F' produced. between the

podgad oweight t o dye d9-Redy ﬁhebQH{yd@LSedg@h%Z%%ldeg &dge 12Ra

val ue obtai ned by subtracting force f' " fromf =

lo\éia%%ﬁpons%ﬁ(er Sﬁﬁeggltagsﬁaet he {QLCEihs YEapgps gﬁﬂﬁ@ edge

In . I'nTresu I'n case that Cp I's not great
b SO EEE s, 0 LA, B AGS nn v
'.E‘ig. 10. When_ the drive surface 1lb rot{ates clockwise at
Velo(:ity.of vl under thls state, the dead—weig-ht body 15 .also
| rolle at a peripheral velocity of vl. However, actually, the
" drive surface 1lb and the dead welght body 15 -on the er.ve
su;face 11b, since the drlve ‘surface 11lb is constructed
spirally,ﬂ move upward at velocity of v2. Here, a relation
'betweeln vl and v2Z, in case_that i:_he spiral is the‘above spiral
ef.Archimedes {described refer_ring to F:Lg 7), is v2/v1 =-1/9 '
'be_causea =&f2-/-(n._and vl =ro. The larger 6 becomee, .the erdaller
vz2/vl -becomee . Therefore, essuming th_a_’e O=1.5nto 8#, vi>>v2.
. [0054] |

'Here, a rotation state of.the dead-weight body 15 will
" be investigeted. '].3y ﬁﬁe clockwise rotation of the .drive body

10, the dead-weight body 15 itself rolls ,countercl-ockwise.. _-‘At_
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force F' due to this force F' becones also snmaller
than the friction force F shown in Fig. 8 [0055] At
this tine, the direction of the friction force F"
produced between the guide edge 12Ba and the
dead- wei ght body 15, since vi.>> v2, is the upper
‘direction in the drawing. Here, ‘“based on the. guide

- _.edge.12B b ause t he nbher 12 fixe

e ATRe %%ﬁefale%om P Rl s A Regpuetont
int. of tinme t2 wll erforned as- shown. in Fi

bcgcgse LoTRERS1¥ES TRECHOL mbsa?vhe%thf depd derdbhdryhy 1° lS_

body 15 contacts the guide edge 12Ba in_the | ower ‘

caffsf?/ td ohittate t¥e poenfightei nBhepefene, Gerdewdi'ghroduced

body 15 contacts the' guide edge 12Ba in the’ upper‘

~ bedardan dghe Nemd-yeighitdbegyvébosndytetgwiede tagd 28R is a
gui de edge.| 2Ba and the dead-wei ght body 15 is v1-v2.

valhey eftdregined ey Jubictda otid@sshor petcedt’ byroaml Ei agwetng’
t he dead-wei ght body 15 is reduced, conpared wth.

cdihedudretiront b e forcé lre- gebde adgem 124 ghewn mresuit :
Figs. 8 and 10. 34 [0056] To the contrary, in case

ird baket bRafdegd-ywicdhtyraaey 151ff§r@ﬁ‘:dff&nt(ﬁ‘e l{eSorce F”
position of the drive surface Ila and driven,.al so, .

belddgnels hevh OB $RSB1 dueHam tthe f6ikeki@n t??fe\&%%ret hériction
gui de nenber and the dead-wei ght body, which is

' foQ.rc%dP%eddquté O&%iggf&fc%h‘:e %%%%m@ %Iltsob%%é’l-l(‘e@'ntﬁgn the

simlarly reduce In this case,

PRl B B el T 'at”t ﬁ active Torce,
[0055} ' o

At this time, the direcizion of the friction force pF”

.' produced between the guide edge 12Ba and the dead- weight ‘body -

15, sinee vl >>v2, is the upper direction i_n the drawing. Here,

beeed_on'the guide edge 12Bé because the guide _member' 12B is

fixed, comparison between a ﬁ)oint of time tl and th.e next point

‘ of time t‘2..will be performed as shown in Fig. 11B. Then, ét_

the point of time t1, the dead weight body 15 contacts the guide

| edge 12Ba in the lower position.. At the pOint of time t2, the

_. derad—‘weight_body 15 contacts the guide edg_e' 12Ba.in the upper

_.position. Name'ly_, sliding veloeity _between ‘the fixed guide

-. edge .12Ba and the dea.d-—weight body 15 is V1¥v2; Therefore,

'_ tne. friction lds's produced by rolli_ng of th.e: dead-weight b-edy

15 is rédnced,rlco'mpared with the f.riction loss.for the guide .

edge 12Aa shown in Figs. 8 and 10.
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in case that the rotational spéed is constant and sl ow
enough, the guide nenber is not required. However, it
is practically. desirable that guide neans for hol ding
the both side of the dead-weight body 15 is. provided
simlarly to the case described above. [0057] [First
enbodi nent] Next, based on the above principle, a 7
first(ﬁﬂﬁ di ment of the dead-weight |ifting mechani sm
100 il clock 1000 will be described. Fig. 4is a
perspective view showing a state f the dead wei _
i f iy W&m%ﬁ%o Y &Ree fhéh the d |Wq'f&éf%t body 15
upsi de, . BA "SB, 5c are. respectlvely a. front
l%.f@f&d ip gnaaq lgvsgt @esidiargt dibge dKilgw sunfisee 1la ‘and
- . dead- MEIght lifting ‘mechanism 100, and Fig. 6 is a
drgérespectlispe \Hhaw fgfl atHen desd Wsieghto Ithiet ifg crrdohahesieen
100,  in which an entrance part and an exit part of
- thehguideasembeghtnbotie aleadere i it batbad-whesightis produced
l'ifting mechani sm 100 has a drive body 110 in which 35 .
byarspilialy dfittee siwaor iwhichodpi rabs e anmtilariinsirdduced.
to the .outside counterclockwise is forned. In the :
Irdeadsweaght sirdd ithg deelanesghtGod Wieh canspbBeiéicd@lin the
dead- wei ght body (not shown) is supplied on the drive
Londlsftap®s Ot 1 6@ fifhy @ravef ageradd 1ak By kawelt fastdiRNforce,

which is slightly above an axial center, of the drive
irbed¥e kltht tthe deadryehahtshady igr @QH@‘:EMtré&&%low enough,
the guidé member is not required. However, it is praétically
desirable t_hat. guide means for holding the both side éf the
| dead-weight body 151is provided similarly to the case ciescribe_d
above. B | o

[0057]

[First embodiment]

Next, based on the above principle, a. first embodiment
of‘the dead—weigh't lifting mechah_ism 100 in the clock 1000 will
. _be_ described. _Eig.. 4Wis. a perspective vié_w'_ showing‘ a state.
of the dead—weight 1ifting_ mechanism 10_Orlviewed from the
| -‘oblique upéide, Figs. SA, 5B, 5& are respectivelly.a front view,
a plan view, and é right side view of the dead—ﬁeight 1ifting
' mechaniszﬁ' 100, and Fig. 6 is a perspective view of “the

dead-weight lifting mechanism 100, in which an éntrance part

and an exit ‘part of the ‘deadwweight body ar.e"s_e‘.t. This = |

dead-weight 1ifting mechanism 100 has a drive body 110 in which
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with rotation (clockw se rotation-in the shown -
exanple) of the drive body 110. Wen t he dead-wei ght
body reaches an upper position, it is taken out.
[0058] In.this drive body 110, a pair of strip
materials 111A ‘and 11B, of which a side view from an
axial direction is spiral-shaped, are arranged in a
row before and behind in the drawn nanel y, i,
2 S %-4%&%%1 A4 SRy 1 T B o the
1Eart |nneﬁ§§urfaces and outer surfaces of the
§PPPE OFkH§ 111 dvdmert1B Iar ethe dead-weight

respectlvely spiral -shaped, and the inner surface and

i namechadyisgc & 00c orkeR rusBhend cabodeadryvgbght body (not
surfaces. Pl ate-shaped holding franes 1.13A and 113B

- shgveladsargew lded penthandriearsbofaceieesheofinive surface

spiral strip - material pair 111A, 111B. The holding

- 1F panesl msSAparsd.tLibt3Bhack 1 eliiged liynaboderanh aisiglldcenter:
‘the dead-wei ght body arranged on the spiral drive -

ofsuntfeackriofe toely d[i0nalthst diepdratediyhal bpaliyt gt2tAa11¥1Bises
so that the dead-wei ght body does not fall fromthe

widihi vetautbaceslddkihes holtditign 1 ANEhe shbdh axs@puer dnthe
the front side, an entrance 113Ax whi ch opens 36 :

drfiefenyodiy nithe Whehnkth¥ @Ea&ihﬁeﬂ?'h@' b@@?t @Eaﬁﬁ@st be upper -.
center side) "of the drive body 110 is forned

pdRurtiber . iat ithe- N pharal  portion of the drlve body
110, an'exit 113Ay opening forward is formed. The

spiraboskni p material pair 111A, 111B, and the
hol di ng franes .113A and 113B are constituted

I nt gghalchxsba ggg@g&% | D MRS %%3@1:%@% 41481899 111a
and 11B, of which a side view from an axial dire'.c-tion is
spiral-shaped, are arranged iﬁ a row before and behind in the
drawing(namely,- in the axial direction of the‘. drive body 110).
.Extension partslof inner sarfaCes and oﬁter surfaces oflthe
' s.pira:l strip materials 1112 and ' 111B  are r'espe.ctivelyl
spiral—'shaped,‘ and the inner surface and the outer su’rface' )
constitute the above.. drive surfaces. Plate- shaped holdlng
frames 113A and 113B are arranqed on front and rear both 31des
| of the spiral st.r'lp materlalrpal_r 111A, 111B. The holding 3
frames 1132 and 113B are provided in order td hOld the
-'..dead—weig“ht body arran-ged' on the spiral dr_iire surface of the
| spiral strip matarial pair 1114, 111B so tha,t the dead—weighﬁ '
bod_y does not fall frqm the drive surfacel. In the holding frame

113A arranged on the front si’c'i'e,. an entrance 113Ax which opens
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| ater. [0059] Behind the drive body 110, as shown in
Figs. 5B and 5C, a drive source 120 is arranged, and a
drive shaft 121. of this drive source 120 is '
connected to a hub 122. Though appropriate rotation
driving neans such as a drive notor can be used as

the drive source 120, the drive.source 120 is

conposed qf ‘a.cl.ock driving nechanism (a npvenent) in,
EGHI GBI FAE 1 TFhE © hiB I L CFPkEd (9 hheerrer Side)
ortion of ghe drive, body 110, and rotates by drive
Of dhiGe Bt En &g %éosbﬁr%%rf&%- t JgETHRET . itt Abeheegipperal
body 110. [0060] On the other, in .front and rear
PHIsiAt Gris drpysebady 11Qypyoraxit disdviopaning fogmard
are respectively fixed. These support frames 102A and
151 GeBredppofihe t4v iyl v6rbpoyatloni at araitmablyAy hi blgh ansethe
hub 122. For the rear support franme 102B, a support
hogtiens i omanpar t1 1P2Bxnd ekl #ddede uppastditstpdovntdedrally by
and this support extension part 102Bx supports and
sufdpoas irthemenppes PD3A iaowl of 48, gande’ ivendben 4 bbb dédbbgibed
. guide nenber 112 37 i.s interposed between a pair of
lattee- .spiral strip materials 111A and 111B, and
~ arranged so as to. extend up and down.. The | ower
portijomseff the gui de nmenber 112 is fixed onto the base
101. [0061] In Fig. .4 or 6, the -guide nenber 112 is

fixedenand hwaysivardangad o,naa thyefl POSH{dON F Ana sc,
t he shown exanple, a position
a drive soqrce.1201is arranged, and a drive shaft 121 of this
drive source 120 is connected to a hub 122. Though af)prépriate
“rotation driving means such és a drive motor can bé used as
the drive source 120, the_drive_source 120 is composed of a
cloék driving‘mechanisnl(a;mévéﬁent) in this'embodiment. .The
hub 122 is_fixed'to a centér pértion of‘the drive body 110,
‘and rotates by drive force of the drive source 120 together.
with the drive body 110. |
.[0060] |
Oon fhe other, in front.and reaf stifions'of é basé.lol,
support. frames lOéA and 102B are respectively.fixed. These
support ffames‘IOQA and IOQB support the dfive body 100
'fotatablythroughthehub122, Forthérearéuppoftframe102B,
. a support extensiontpaft'102Bx extended upward is proﬁided,
and this support extension part lOZEx supportsland:fixeS thé

upper portion of a guide member 112. This:guide'membef'112
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t hr oughout upper and | ower sides of the axial center.
of the drive body 110) even when the drive body - :
110.rotates. The guide nenber 112 has a pair of guide
parts 112A and 112E extending up and down. A pair of
the guide parts 112A and 112B are respectively :
arranged so as to extend up and down above the  axial .

. center _of the drive body 1 The gquide _parts 112A an '
18 Dk et Bt aros L ot aa e B RE PR e 15 1112
Iﬁ@ﬁﬁﬂ are_ _arranged %gﬁosed to each other and forned -

a B 02BRt THPHREY 4h@SdbWrERNE Hnenehq A cerfiy Lower

More particularly, one guide part 112A fornmed on the
P tfeThfo§ HdG sitddeomemb@ity ddid ¢ S xechendei Fbepbage 101.
110 (on.thecl ockwi se side) extends upward in. a '
sl i ghtAQplilncl i ned posture to the rotational direction
side above the axial. center. Further, the other
gui démpBig. 14 2B 6f dihreduddethemseédel iever Sexed, tdnel alway
rotational direction side of the drive body 110 -
-areoetrereds inpadrickemepoby tient [ taltdhe showheexaimlkee | iat pbeition
reverse to the rotational direction side above the
thanoiaih cagntupiper] QG2 osleews iidesFiod. the, akoblt Befter of the
- dead-weight lifting 38 nechani sm 100, an entrance
drgtiedSod 32 1) dedn GXich ik ¢ 133338 110r BV &eds . Thehe guide
entrance gui de 132 when the entrance 113Ax provided
meh®ert he2hphdi é‘gﬁi@r@f gef;]tfi/%ié:‘iiﬁstsr hgbk guer1§bs %%t@hding
r

center of the ive body 110, introduces a not-shown

oM D! Do L Ol epSOlr ST X A8 L0 e
'reéﬁé@tixggyeékkangéd so as to extend up and down above the
axial center of the drivé body 110. The guide parts'liZA.and N
.112B have'respecfively guide edges 122Ra and 112Ba, which are
\ arrangedlopposed to each other and formed so as to-exténd_up_.
and;iown.above the axial centerT Morezparticularly, one gﬁide
”ﬁart 112A formed-on the sidé Qf the rotatidnalidirection of
the drive body 110 (on ﬁhe'clockwiseride) extends upward in _
a_slighfly inclined.posture'to'ﬁhe rotational direction side
.:above the axial center. Further, the other guide ?art_llZB,
- formed on the side reverse‘torthe rotationél direction side
" of the drive body 110 extends upward nearlyrvertically oﬁ the
‘side little‘reﬁerse to the rotational diréétion_side abové the
axial_center;- |
. [0062]

As shown in Fig. 6, for this dead-weight lifting
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.guide 133, when the exit 113Ay provided for the

hol ding frane 113A and shown in Fig. 4 cones right
over the axial center of the drive body 110, exhausts
t he not-shown dead-wei ght body which has risen while
bei ng gui ded by the gui de menber 112 with the
rotation of the drive body 110 through the exit 113Ay

These. en nce guide 132 and. e U|de 133 a
e ndanf?%faafb@e g%ﬂﬁpiﬁ? AFP FRIf Gniderlds are
the r|ve ody 110. The entrance gui de 132 and the

PR %ﬂndé?eafntﬁeeﬁ%aGQee%h%%%r' ehetipanhgance 113Ax
formed.in the shape of a-gutter through which the
Prrogdisbifgnt tl&%dSP]&iW%érlaﬁ‘ler btk ewnss sinatseear il éXlal
being rolled. 00 631 In this enbodi nent, the
cerdat weifghtheodgrsvippl hedy f rioki i he Derstdvarese gui det—shown
132, when the entrance 113Ax appears at an exit of
daaﬂTW§ﬁqhﬂuhp¢Mntk¥d&§hvﬁma ¢herantat L bBABf othe theveuter
body 110, is introduced into the inside of the holding
sunfamesléBAldppighltdtsi enbtaende 151 BAK,. aaudd] At Bandite exit
on the surfaces of the spiral strip materials 111A
guErid 133B. whkntitie d<ine113nkepoti aducask derdheaiddhly frame
+ body is arranged between the guide 39 edges 112Aa and

11Bk2Badoénhbhe £h“E¥§'“%”@@he%121@HEQ§@QrHﬂu?%&ﬁalQ%@%&er of
and the position in the rotational direction of the

th@e@Q1W%'BBH¥bQQM 'éxhﬁﬁ%t@t%Hebﬁoth§ﬁ8wﬂudg§deggﬁﬁht body
112Aa and 12Ba. - Thereafter, with the rotation o

whq%hVﬁaQ‘}qyseln]-Qh V\F‘11en t%?@gyu\&%'egq%g A aghﬁd Mlz with

[1fted upward. pears shortl y in

th%h§oE%%H%'o%fMtﬂ%3dJ¥% (%ghywﬂfﬁnthrough the exit 113Ay.
These entrance guide 132 and exit gulde 133 are supported and
fixed by a supporter 131 in frout of the drive body 110. The
entrance guide 132.and the exit guide 133 are, as shown in the
" drawing, formed in the shape of'a gutter through which the
'__deadfweight bedy can.be introduced dr exheueted while being'_
rolled. |

1[0063] |

In this embodiment, the dead-weight body supplied from
:the entrauee guide\132, uhen the entrance 113AX appears at.au
exit:ef the entrence guide 132 with the rotation of thetdriVe
body 110, is iutroduced into the inside of the'holding frame
'i13A.through this entrance 113Ax, and.arranged.on the surfaces
.tof the.spiral strip materia%e 111A ‘and 1113. At this time,

- the introduced dead-weight body is arranged between the guide
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body is arranged, the dead-wei ght body is exhausted
through this exit 113Ay to the exit guide 133.

Actual ly, the pIuraI dead- wei ght bodi es supplied from
the entrance guide 132 are sequentially lifted .
respectively by the above procedure, and.. exhausted
sequentially fromthe exit guide 133. [0064] I'n the

~_thus struct e de bod '
39 dehtt SFPom SRRy f HO R GO BTR R b GRS o each
-t he pred terntned 03|t|on of the drive body 110, and
OB CHT oD YORhER ek T28AYIpRBYI dédephion of the
another predeterm ned position of the drive. body 110.
RETIRY e madnds IfSJ@&aéﬁé by thete owdde edussy ligpa and
be provi ded, or plural entrances 113Ax and plural -
11g8a s H@A@aﬁﬁ@rbewaﬁbvtbedrotﬁtawy chsee simicee bogy 110,
‘dead- wei ght body is always introduced fromthe fixed
thypdetilone aghtéxdwus s ext fduem lanof feed fupwed: osithieom;haexit
movi ng range (noving distance) of the dead-weight
115ddy appesingashorddnstiantthe] @065} ioNewhereetaer dagdteeight
Fig. 12, structure of the exit in the 40 enbodi nment

bowiyl |isbe rdesigeid)edhien ddetdaileighitheedihe sspkhalisskli Phrough .

materials 111A and 111B are basically arranged in a

thiewewith1180e gYi ke NBFDErlilde tihey e ﬂ%EW%Qnytﬁﬁe plural
surface. of the spiral strlp material 111A and the

de%@fﬂ@ﬁ%h@fbb@ﬁe%p%h@blﬁ%ﬁ!Er@ﬁt%hbaEn%%%ﬁc@r%ulﬁ@ the are
sanme angul ar position, basically at the same’| evel

seH%@%%%r’lbnlﬁ@%e8X£ESﬂé§€¥ve§9Ig%qﬁﬂ§%%ggmp§Ebceﬁﬁé¥, and .
'eexhausted sequentially from the exit guide 133. |
[0064] |

-Dnthethusconstructedembodiment,thedead—weightbody
is introduced from'dnly the entrance 113Ax prdvided in the
. predetermined ﬁositidn of the drive body lld,.ahd exheusted _
from only.tﬁe'exit 113Ay provided in another predefermined |
- position of the drive body 110. A single entrance 113Ax and
a single exit 113Ay may be provided, or plural entrances 113Ax
~and piural exitsA113Ay may be provided. In any case, since
the dead*weight body is.always.introducedfroﬁ.the fiied
positien and exhausted from another fixed pdsifiod, a moving
range {movidg distanee) of the dead—weiqht body is alwaYs
censtant. | | “ | |

[0065]

Next,'referring to Fig. 12, structure of the exit in the
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of, the spiral strip material 111A existing on the
side where the exit 113Ay is provided is |low at the

| evel , and an exhausting part 111By of the. spira
strip material 111B existing on the opposite side to
the side where the exit 113Ay is provided i's. high at
the Ievel Her eby, when the exit 113Ay reaches in the

f th d body 1 of .whjch .
B ﬁosﬁﬁbﬁé‘dgﬁs’ﬁlﬁggea 48Ry e St ee theberta] Réri
nA ot L ST 4 %%s??rgﬁgﬁ%i%wi\?ea%%?é’%'J?%@p%w with

exhaustlng art 111Ay of the spiral strip materi al
the galdenBeRRRThEL AR ER D teerausteg ?PBE@%@%)&Q‘E spiral
113Ay onto the exit guide 133 according to gravity.
stlucrhmﬂh@rééﬂasltlr@e@n@%ha surfaceodf ehabld redagtrip material
- a..different in height is gradually provided for the
11 eale,sini phemtand anguliripoantiohlBoasichkly ahdileasane
- positions approach the exit 113Ay. Hereby, the
1 edezdld- WEbgktvelrodynlibe esit hiel 3yt &l Ighaapprioacpest 111Ay
t he dead-wei ght body 115, noves gradually to the exit
ofl1RAy spiskdestang mstén®edi Bl B yereddiaiisd ech When stide where
exit 113Ay appears. [0066] Fig.. 13 shows anot her

theosst £ uatsingni o ricka dearis Qﬁwrtﬂ_althéll dhel exihll dnldAaukBing
this constructive exanple, in the position where the

pa%x:l 011B3AY I sher oyided, s i Gh ek Pl 9 1LIBL A @36y on the
| By’ which are inclined to the exit 113Ay side are

_ op %%'I%% s@het BE @l@é rsqldes%'eﬁ}e”@fl@réﬁ‘lﬁ ﬂ-ﬂ-ﬁ‘ﬁy a_%dpya:l@ded is

urther, an end' of the incli-ned part 11TAy' on th

_hl%gggflgzge Yedelo LBEEY! Ly & ngag\b/ 6 glde 19sRl féldecﬁeaﬂn the
forward position of the dead-weight body 115 of which the :
- angular position is held by the guide member,; the dead—weight
bbdy 115 moves from thé exhauslting part lliBy of t.he spiral
- strip material 111B to the exhauéting part 111}‘;3} of the spiral -
: .'s.trip material 111A, and can be nafurélly exhaustéd from the -
.exi't 113Ay Qﬁto the exit guide 133 accordi‘ngr to gravity. -In
'Such the construétion, it is preferable that.é.diffefent in
._.h.eight' is gr_a_duﬁlly provided for the spiral s-trr_ip materia-l:s
111Aand 111B as their angular positions adpp.roach the eﬁcit 1.1_3Ay..
Hereby, the déad—weight body 115,_. as the exif 113Ay approaches
the dead-weight body 115, moﬁes gradually to the exit 113Ay -
rs_icllie,_ and. is immediateiy exhausted when-the éxit 113Ay appears.
[0066] |

Fig. 13 shows ‘another construction of the portion near
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i1iBy' on the exit 113Ay side, or lower. By. such the
construction, the dead-wei ght body 115 can, be gui ded
to the . exit 113Ay by the inclined parts IllAy and
[1iBy' . Therefore, the dead-weight body 115 can be
.exhausted snoothly and surely. 1In this case, it is
preferable that the spiral strip materials 111A and

1118 .ar nstr d so that the inclin d an
Sy Ebo L 1A gerlTas At RdtdAT T pase: s STsagAsition
the exit 113Ay. . Hereby, the dead-weight body 115 can
W%f%f%ﬁ@d: firlcit He ﬁm‘fldeﬁmycﬂe& dsRastR| y1lAY" and
[0067] . Fig. 14 shows structure near the entrance
1LIPYA WO dthar i ringd 15edy troGhel gxifke 1dgPyasider ppe formed
materials, 111A and 111B, regarding their angul ar
atheset FBhEabf SERED amierncd sL13AR aan 11 HBr odlisitippasn end
il Ax existing on the entrance 113Ax side:is forned
'Oﬂmt@ﬁennpﬂanednpantrbﬁbﬁyhgomammeIdppbexﬂetdndaa&po$hﬁeex1t
- side. Hereby, the drive body 110 can be constructed so
- Llskat sidehes dthehdeadneel gnel bodynl 26di of rdduded 1finem part
the entrance guide 132 is: arranged on the :

1 1il@ty odoigi nhepaekit! [1AGAY | EBde, idri SopeeventBd tdhath the
t he dead-wei ght body 115 bounds out of 42 the entrance

cohk3Aacduer,o t@éC@%%ﬂd\#&'efl@;h%ebo'd@ thiss cgasBe khiidk8 to the
preferabl e "that the spiral strip materials 111A and

exitlB 34¢ & CORnS tlh@qtlﬁ@d%ﬁf@tl 1hhgiraghhfiesence therefore,
height 1s gradually reduced as their angular

thRO34:AHORS 1 9Pt g'ignééllﬂ%eegféﬁﬁgg €ed: SM]EH HerelYrely.
0 e .

t he dead-wei ght y 115 can riven snoot

In.':ﬁ‘lﬂggfas&mittrfé 'plryei‘teq: kﬁee ‘Eﬁ%@p{;ﬁe'&l : s%%’:l.ptllagterials

intro
111A and 111B are constructed so that the inclined angle becomes

larger as ‘their angular .positions ap_proéch the exit llBAy.

Hereby, the dead—wei_ght body 115 can be exha_usted from .the‘rexit

ll3Ay more. smoothly. | |
o [0067].'

_ Fig. 14 .s'hov_\rs structure ﬂear _the .e-ntrance 113Ax of the
.-drive body. 100.., In the spiral strip materials 111A and 111B,
,J.:ega_rdri'n.g their angulér pdsi_tions of the en‘tlzance -‘113.Ax, ah
introducing part 111Ax existing. on the entrance 113Ax sidé is
formed higher than an intr_dducing- ﬁart 111Bx bn -fhé opposite.
si}de. .Hereby, the..dri'v‘e body 110 can_bé éohstructed so that:
- when the dea'd—;ﬂeight body 115 ‘introduced from_the _entranc'e
guide 132 i_s arraﬁged on.the introducing part’_ille, 111Bx%,

it is prevented that the dead-weight body_llS bounds out.of
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parts 111Ax and 111Bx may be downward inclined to the
opposite side to the entrance 113Ax side. In this
- case, it is desirable that an end of the introducing
part 111Ax on the opposite side to the entrance 113Ax
'side is at the sane level as an end of the introducing
part 111Bx on the entrance 113AX‘side or hi gher.

Her ehy t bod 115 c be i
ol agiio RS [%eg? e e Shiech BBt o] bR case, it
. Wi th ren 0 gs. .35.t0 .39, a econ odi ment _
LR ﬁgeer st the g 8 Y S5 e AEREERed gL IE 110
vi ew show ng .a dead- wei ght lifting nechanlsn1100' in
ars@eeeﬁatréﬁ%a.%ﬁbatmh%ﬁ e f§eﬁ8P8Pr\3§P heaghtils gradually
omtted Fi 36A and .36B are diagrams show ng the
resiie sk ifdpé eéff anghiar gpos bt hees stapeth yrdirem 4he ®RtERNCe
constitute a drive body of the .dead-weight lifting :
- LldehanHsire@0' thadgad-g2ipbtaoalngl amarshow migren gmodehly-
menber and a support nenber of the dead-wei ght ‘
Funuhﬁmngcnethannimrmﬂmhetegempbe NmEhgthb3dﬂﬁM£laUrbduelng
shape. . in an overlapped state. Figs 38A and 38B are o
paditagi a B xsdrodilid Bx4Bda hd aidogrfvaanesnof ihbe deatewspgbbite
l'ifting mechani sm 100' together with the outline of

sidketpliaicccahapadenet 3t @lideli gIn3hi$ caskonpt tiwdiaairable
sectional viewin the vicinity of a center portion of

thizheafeand: wa ght 1hftddnec ft%mtsmﬂ%l @n[tQQﬁ%bposTth% side
dead-weight lifting nechanlsn1100 inthis
~to the entrance 113Ax side is.at the same _level as an end of
.the introducing part 111Bx on the entrance 113Ax side, or higher.
Hereby, ‘the d'e.ad—'weight ‘body 115 can be introduc.ed | more.
gmoot_hly. | | | | | |
" [C068] |

.‘ [Second -embodiment]

-Next, | with reference to Figs. 35 to 39, a second
embodimént-will be described. Fig. 35isa stchematically front
viéw showing a dead—Weight lifting mechanism 100". in -a.'second ‘
embodiment, in which a holding frame is omitted. Figs. 36A
.and 36B are._diagrams 'shov;fing thelllalan shapes of a pair .of
pla’te—shaﬁ)ed-materiais which coﬁstifute a drive body of th_e-.
dead-weight 1lifting mechanism 100’.  Fig. 37 is a di'ag.fam
.showing a guide member and a support member.of the_:de._ad-.weight
lifting mechanism lG_O.’ togéther with-the drive surface shape.

~in an overlapped state. Figs. 38A and 38B are diagrams showing
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enbodi nent, as shown in Fig. 35, conprises a base

101", a support frame 102A', a support franme 102B

havi ng a support extension part 102Bx' , a guide

menber 112' having guide parts 112A° and 112B',

support nenbers 114A' and 114B', a hub 122', and a

drive source 120'. Since these parts are constructed
in the first

h%fesﬂcf'%i‘éltf ahes! BB %ad 4ls FOU%Fh%WE‘%dﬁE@EenTB%&“%Wm 100"
110 ,'
SathStpit H”Eggo@ggﬁ; At bhAt P e S dMaeetial ! pig.

Iate shaped material 111A° , 111B' is used, in which
15| &fePHiteRIne lafeakianadi Fiedt ionthe V%matysﬁsp%ﬁenter
. Here, the plate-shaped material 111A, 111B is a
PO QT S e adave ighi hlﬂoﬁmtﬂalan@m&ammgqu to
the axial direction of the drive body 110" is |arger
t han [99&3Thi ckness in the axial direction. This - :
pl at e-shaped material 111A', 111B' , as shown in 'Figs
36Ahand BEE|-wrds e splijriaiirpj amee ctheapiesm Ento @t gesnof this
its plane shape becone drive surfaces 11 | Ax" , 111Ay'
embddimenBy' g5 astcovih iByFig.t Bi5s enbpdiiment a dmexanple, a
in which the end edge (outer end 44 edge) 111Ax",
subbbBx 'freme JIAPhel adusdster of rdde ph2d eh§ﬁ_ﬂ1@§da support

material is used as the drive surface will be
ex@%&%&lobleﬁab@ DOE B HOWE VR dedfetBBr O 1 ve lrﬁablflfrﬁj? %uﬂd@epart s
end edge (inner end edge) |I1Ay', 111By' on an inner

11Qhp CHH&GI?@E* a'sxﬁiﬁtﬁr@ﬁne&rﬁ;%r@ atgas héﬁ&%f@éﬁf 'aahu%aizz ’

be used.:. [007
and a drive source 120’. Since these parts are constructed

lsimilarly to those ip the first embod_.iment, their description
is omitted. |
'[00701

In this embodimept, as a drivé ; member constituting a
' drivé body 1107, in placeof_ thé above spiral strip material,
-.a p.late..—sh(aped material 111A7, 1‘141B' is used, in which a plane
view in an aXial. direction .'LS spiral-shaped. Here, the
plate-shaped material 1112/, 111B’ is a member in which the
width on a plane orthogonal to the axial direction of the.dri’ﬁe
body 110 is larger than the thickness in the axial direction.
This prlate—_shap_ed material 111A’,; 111B’, as shown in"Ficjs. 36A
.and 368, has a s.pi-'ré'l plane shape. End edges of its plane shape
- -.b_éc:ome drive surfaces 111Ax’, 111Ay’, 1iléx’ , and _111By_’ .- In

this embodiment, an example in which the eﬁd edge “(outer end
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In the enbodi nent, on both sides in an axial direction
of the guide nenber 112' a pair of plate-shaped
materials 111A° and 111B ‘are arranged. These

pl at e-shaped materials 111A° and 111B' are supported
and fixed through a coupling pin 116" to the support
nenbers 114A and 114B'. -Further, holding franmes

' d d b
o 10 LTI BpR o 4 Beb P 2L Se HE A0S 9%?. 2Phlpea

11A',. .111B  and, supported and fixe t he su
m%‘e‘??dear]slfllﬁ%edaﬁﬁj thERRE VS il e MR d Sreaen belov.

- 111A' and 111B', .the holding franes 113A and 1138
H%?d’%e asubB6r FriRpErELagan thamnd pewe domaan ¢ng edge)
“the drive body 110" connected and fixed to the hub
11112‘2!’: ahd1Pyi at@ i Aheghamey Iy navafgriond iedur edde 2@t the -
-~ Here, arotational axis of. the drive body 110'. is :
plgdre~ ahﬁpaﬁmmaﬂerqaﬂymgy s wmsin in Fig. 39, a noved:
- -body" 115" is supported so as to get over the drive
surfd®@71Il Ax'- of . the plate-shaped nmaterial 111A
“and the drive surface il Bx'" of the plate-shaped
mat ednakhéldfbodimadt povesodth asirdd Us adi kedkilodieéction
"~ the drive 45 body 110" in a state where the noved body

ol gus dgundiase by 12a, gupde redupl otet BRapuHGE: HERNREs 11147
112" .. At this tinme, the holding frames 113A" and

antl13B' par areonsthuelad sph@§et]ﬁm@édsmﬁemseerb@w 111A7
115" fromthe both sides in the axial direction

an®Ci uabl Yare idiGRsa ddahd E?x@ﬁsﬁhﬂ&}gh'as c%rtfpalrlgl%dpén 116°
statically, since the noved body 1 supported by .
-toaﬂﬁ@rsdﬁpéf@ ﬁéﬁﬂ§r§uﬁ&§ﬁesand 114B’ . Further, holding
-frames 113A’.§nd 113B’ shown iﬁ Fig. 38 are arranged oﬁ bofh'
 side in axial diréction of the plate-shaped material 11147,
111B’ and'supported.and;fixedibf the éuppoft:members 114A’ and -
114B’ . The.plate—shapéd méterials‘lllA’ and 111B;, the
: holding frames 113A' and il3B’, and thersupport members 114A7
_and 114B’. constitute the drilv,e rbody.llo’ .connect_e'd and fixed
bathehub122’(andrﬁtéteiﬁtégrallyby1j¥adrivesourcelZO’.
Hefé, é rotational _éxis of the drive body 110’ is set
'horizontal; | N |
[6072]
‘rAs shown in Fig. 39, a moved body.115’ is supported so “
as to get over the drive surface'llle"Of the plate-shaped |
matérial 111Af and the drive surface 111Bx’ o-f'the'plate'—shaped

material_llle,:and,moves in a'radiuS-direction of the drive
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111Ax' and 111Bx', the noved body 115' does not cone
into contact with the holding frames 113A' and 113B'
while noving in the radius direction of the drive
body 110' . However, when the noved body 115 is
introduced into the drive body 110" or receives
external vibration as described later, there is a case

h 0 5" ,shakes. thi se, the
biﬂo&‘fdﬁd %fnp% a?tl ]é;rnd OvprdegjéJ ﬁ&%a eguiflsd by
rface 007 :
%8?6r eﬁﬁaggtﬁgﬁqﬁﬁé Fﬁep%$|Ve ??h%% f% 4BPAglng
ég'sha terlal 111B' shown in Fig. 36A.is
f%%‘ﬁég i A Hel $Rdiede SPPEEFPGHeﬁtS%aSeFogwedt%moved '
a éer end part _111Az' of the drive surface i 11Ax' :
b%}PY fﬁ FIrare-isp 2péd fedes iathrianalaséweqtd o -g. AGGBallY:
Therefore., when the outer end parts 111Az' and

in raggythat the. baseveVSurfaceyanwes sitgiitl caldry t kdnkebthe
12'2' , a difference in height is produced. between the
nogigcebodend1paris dunpertaddod A Beir Y ther driimet herfaces

" holding frane 113A" .shown in Fig. 38B, an entrance ‘

11183AX atics Ipridist ‘dedtihe mheedi body dilb¢urfersendtal cpaet into

- of the drive body 110", and an exit 46 113Ay' is

- coprtavitdedtht theholt Eng of i dtisd eIz alndgpanteef whhee moving

drive body 110'. The exit 113Ay' of the holding frane .

- inliBA'radind aifedtionastithopen vepsses 10 1 he mete rgNdhen
parts |11 Az" and |lIIBz'.to the front in the axia

thel 166EHasod{ 007 :LS"@hQQ}édu%%nlﬁE‘@ E‘f?é/%ﬁflb&d%owllbs or
i ntroduced into the
receives external v:Lbratlon as described later, there is a case
' _where the moved body 115’ shakes. In this case, the holding
- frames 11377 and 113B’ prevent the moved 115’ body from going
out- of the drive surfaces. |
[0073] |
'An outer end part lillezr’. of the drive surface llle'. of
the plate-shaped material 111B’ shown in Fig. 36A is arranlged '
"1n ithe radlus dlrectlon at outer 51de than an outer end part
111Az of the drive surface llle’ of the plate shaped material
111Af shown in F:Lg 36B. _Therefore, ’when the o.uter'- end p_a.rts T
111Az" and 111Bz’ of the drive ‘surfaces come r::Lght ovef the
hub 122’ , a dif'fe_rence' in height is‘prodnced ldetween the odter
‘end parts 111Az’ and 111Bz’. Further, in the holding frame
.1131-%_' shown in Fig. 38B,. an entrance 113A%’ is.p'rovided at the

'inner circumferential part of the drive body 110’} and -an exit
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drive body 110" fromthe entrance 113Ax', the noved
body 115" is, while remaining arranged on. the drive

- surface, gradually lifted in the vertical direction
by the rotation of the drive body 110'. Shortly, when
t he noved body 115" is arranged on the drive surface
of the out-er nost circunferential part, and the

LR R AR R %’foﬁ%-éf%\fé%e%%' 45, B ene
dﬁallL(re%an e 140 heaﬁétﬁ% ”91%8% Tk WSRO d PR A

rectlon due to the above difference in

1%§ngﬁte 8fd2Ps "BxAREE L BRAERF Uy - th@ U@ e BAyts 111Az

[0075] Zn the enbodi ment, the drive' body 110" is

angt ildAd Wid Fhe HePratiat sdek ik eHizgction |, 1118

whi.ch has the drive surface at its end edge and is

spi rdl%°J¥dped, viewed froma plane. Therefore, the

spiral drive surface can be formed easily, freely,

and Wetleblvi- ghihascthasevadhireldy, 11 he b dmerghapsd dhto the

the pl ate-shaped material is sinply formed so that :
driitve bndyellye’ iSrapithal eshapede HeBRbY, thwe nepiadabodly 1157

pl at e-shaped material can be readily manufactured by
isvawhoils remaifanctusirngnged mdsmsuekias puesschl agkbagally

etching, and injection-nolding. Further, since the
1ispiedal nstiapercaft Idiel ddrieee isl bgcend srenstdd WeadnbYdrive

the end edge shape, the spiral. shape. can be freely
bodgsigoed byhoRt vy SQIREMIHInRIARN®cNARE 5’ is arran ed on
appropriately. artlcularly, i ke thé outer end par

thel 8 fve surface of the outermost c;lrcumferentlal part, and
the outer end parts 111Az’ and.ll_le’ of the drive surfaces:
come right over the hub 12.2’ P t.he moved body 115 is. arrang'ed
"on the ocuter end part_s 111Az27 aﬁd 111Bz’m. Then,. the moved body -
115’_ tumbleé down forward in the axial direction due fo- the
above difference in height, .aﬁd. is exha}usted through-the exif
 113Ay’. | | -

| [0075]

. In the _embodimen_t, the drixf_e"body_ ‘110’ is_: provided wi't-h_
) ..,the _pla}te-ShaPed' material 1112’, 111B’ ﬁﬁich has the drlve
. surface at;. its end e&ge aﬁd ié spiral~shaped, viewed. frbm_ a
pla_ne_.v' There'f_o_r.e, thlelspiral drive: surface can be formed .
' easily,’ freely, énd with high accuracy. Namély,, the plane“-

_shape. of thé plété—'s_i%laped material is simply formed .sq that

Cits end edge is spiral-shaped. - Her.eby,-_ the 'spir_al
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and |11 Bz" of the plate-shaped material pair 111A",
111B', the shape which is partially different from

t he shape of other portions can be readily forned.
Further,. since the end edge shape of the

pl at e- shaped material can be fornmed with high
accuracy by the above manufacturing nethod, the drive

‘ [ .acc cy _can_be. faornmed. .Further .
SRR e e A AL AR A iy vartous
- __shape .of the l.ane-viewed spiral so.that its end.edge
n RS Al U s R = Dbk 8553281 B nike oERB LRSY  ana
. thickhess in.the radi direction of the drive
1%1ﬁ?fa1c0é11f%%lg%n%aﬁﬁ%dtw?%t%e si5#l dFhaeej gh the
t hereof . Hereby, since rigidity against deformation
A4 RETIACSel S Hate I DY e b gdophehapeydhe spiral
~ surface can endure the even large drive load, and it -
ShapPRIcgs PpossEBlE €8s prrednpy tdrel vriakd g fthse pleom shape
deform ng with the passage of tinme, so that durability
appraie adidve sBptradeudarlye Ihpe dhedoutp@0FGd palntst hélAz’
enbodi nent, since the plate-shaped material pair 111A
‘and [11Bz’ hefs thieep $pteashpbadencsiape ] weiight 1 bl anda B’ , the
around 48 the rotation axis of the drive -body 110" is
sheasy wihd dhe ieneraitded. 1y |di Caseedthatrdlec e ghipbabanseher
around the rotation axis of the drive body 110" is

poatdosisdedn dei veallodd Oorhde. drie ey 68 nck2@he end edge
beconmes large. Further, in case that the drive torque

~ shiapesia ltheupaven fd P medhe drdyedodyrdd® wish high
easy to be produced. Therefore, it is preferable that

'achﬁ%aW9VQ§tthe above manufacturing method, the drive surface
‘of "high .accuracy can be formed. Further,. since. the
plate—shéped material is formed in thé shapé of the.
planefviewed spiral so that its end edge bécomss the drive
_éﬁrface, it is easy tolmake the thiékness i;.the radids
.direction of the drive surface larger than the width in the
axial direction thereof. Heréby,isinte rigidity.against.
deformation:of the drivé surface cah be incréased, the driwve
surfacé-danreﬁdure_thé eveﬁ'largé drive.load, and it is also
.poésible to prévent'the drive surface from deforming with the’
bassage of time, so that durability of the drive surface‘can

;be improved. | | |

.[6076]
V'in.the embodiment,'since the plate—shépedznaterial pair

_ 111A", 111B’ has the spiral plane shape, weight balance around
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bal ance around the rotation axis of the drive body
110" is- uniform zed. Fig. 40, shows the shape of a
support nmenber 114C provided with a. weight
conmpensation part 114Cx, which can be used in place
of the support menber in the first enpodi ment or the
second enbodi nent ‘in order to uniformze the wei ght

: . ar rofati N f .the drive bod .
St e St i AT T T
i rst_.enhodi nen r..the second enbodi nent, has_.
T s "Hanort Arnor Baldis Sratrd Fyot FORREE naBLS of
-and_is const ed so that the weight  conpensatjon
e e AL O0f! 6 BRet BLie eIV DoPRrGH BEPUEEIT e gource
gir_of support arms_adjacent to each other, of the
1%§luQ9COH§ﬁg 9% nEULFRethe 1BhERASekBADI Ehet AE1 eI §REIUE
. conpensation part 114C.is forned in-the shape of a
Igistedilar uReyeRi &R tefdony efatthen dative bpdivhé18fi e bady to
110" as a center. It is. preferable in reduction of
be e shced dedlheiigffnrdal Ahcést pateferadlweitgtat the weight
- conpensation part 114Cis arranged in an angul ar
bagagicei e odinst difte frodrattive cutisr ,oEnthpaltieoé bbdy 1107 is
menber (strip material or plate-shaped material) '
unddostiitzedi.ngFige Spishalws dhevehspr bdce. sdppdemenbae 114C
wei ght conpensation part 114C nay 49 be provi ded not

| pronlidetiowt bR &uppDFiit Rgeins Attolso't @ 1uhs, whaldi BEn be
frame, the strip material or the plate-shaped material

usddr eat bYack08F 7the[ Sippkiraomamebani sMhe [ F #8t embodiment

enmbodi nent | - o |
or the second embodiment in order to uniformize the weight
’balance afouhd.the_rotatidn.axis of the drive body 110’. This
éupport:member-ll4c, simiiafly'fo that in the first embodiment
or the second embodiment, has plural support arms extending
'radially froﬁ_the hub, and is construcfed so that the'wéight
cdmpensationpart114Cxcmuplesthep@ripheralpoftionbetﬁéén
a pair of support arms.adjacent to each ofher; of the plural
support arms. In the shown example} the wéight,compénsétion
":part 114C is formed‘in the shape of a éircular arc.with_thé

 rotati6n7axis of the drive body 110’ as a center.- It is
preferable in redﬁctibn of the onémsided weight b%lance that
‘the weight compensation-part'114clis arrénged in an éngular
'positioﬁ distant from the outer end part of the member (strip.
  material_orfplate—shaped‘material) constitﬁting the sbiral

- drive surfacé. -Eurther; the1deight compensation part 114C may
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Next, with reference to attached draw ngs, structure
of the clocking mechani sm 200 constituting a second
notion converting mechanismand a tinme display part -
in this enbodinment wll be described, in detail. Fig.
15 is a perspective view of a main portion of the
cl ocki ng mechani sm 200 in the - embodi ment Fig. 16 IS
f..t Y
béaft El\%at?émrl spectq]hvegI%rutpf%r}‘e ﬁie g%w anéJ to the .
i, Si view of t.he F|
"hc%ﬁ{lnglgrg%e a- bt & e@v %Fl rngﬁﬁ pgoartﬁ(loﬁ%‘%e f“ _terJ.al
a [0078] In this clocking nechani sm 200, a _ '
Jr%etcattjl%‘n wheel 210 constituting the second notion
converotl n]a/hrrechani smis rotatably supported. This
r ot atli’df Mheel 210 is formed in the shape of a disk as
a whol e, and supported by support nenbers -202A and
2. 02BCASCKIAS PeBERK StHe support - menber s 202A and
202B are attached and fixed to a base 201. A rotation-
- shaf tlFafrsgthembegimendd wheel 210 is set in a :
hori zontal direction. [0079] |In the rotation wheel
210, Nekiir avi buclestar 21 doeabbaahedchedvirogs, pdirucgfure of
support plates 210A and 210E arranged on both sides ‘
thien @boakimd madmmnmwnotOOh@dﬂﬁ&ﬂmImumheelééﬂbndamdtlon
t hese bucketss 212 are arranged al ong the periphery of
cotlve r triokat ¢ cifanhae landld t ifle dhep PeY ipRher &h thard £B6d0hent
~ the support plates 210A and 210B, fitting parts 211A
wiandp2liBsarebetiespeakiuay fofgedibn; sasabe fs¥Letohe view

pOSItI ons in a rotatl on
of 'a main portlon of the clocking mechanism 200 in the -
embodiment, Fig. 16 is a front view of the main portion in Fig.
15', Figs. 17R- and 17i. are fespécfively a right side view and
a left side view Qf the main portion in Figl._.15, and Fig. 18_
is a plén view'of the ﬁain portion in Fig. 15. N
[0078]
In this clocking mechanism_zoo,:a rotation wheel 210
~constituting the second motion converting mechanism is
o ro_tatably'suz‘ap.o'.rted. This rotatioh wheel 210 is forI.nedlin the
' Shape- of a disk‘- as a whole, and supportéd by support mexﬁbers -
202A and 202B rotatably. Both wthe suppo‘rt members. 202A and 20.2"]5‘-
are attached and fixed to a base 201. A rotation shaft o‘f the |
| -_Vrotatio_n wheel '21(;‘) is set in a_h’orizc’mtal_ direction.
[_0079] |

In the rot.a_tic_'m. wheel 210, plural buckets 212 are -
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direction (that is, periodically in the rotationa
direction) . Here, the fitting part 211A is arranged
in front in the drawing, and the fitting part 211B is
arranged .in back. in the drawing. The fitting part
211A has a first fitting part 211Ax arranged at the
forefront, and a second fitting part 211Ay | ocated at

e . i at ack of this first fitting r | Ax
AT ¥ Bl b0 a1 s oM B 210k, 6 pepaec
- for fixed portion. between a pl - shaped, part
o Boehi pFRGTERE Friel I RT P ha DT IR AR el 210,
b et 212 EesCr' ed |ater. The position in a
a’lﬂ“% &r PHF ‘éEFi% G e TSGR0 2L PP BT Hiye et inhany gisthe
set . closer a little to a center of the rotation whee
roipg- Wb ERe 2 Posi BitoRNEPe PR B Per tdionsce £ dihesupport
- the first fitting part 211Ax. Further, at the fitting
Plodias 22187 aamhck 0Bt i Agtpary pEIBX 24 1Poraed. 2MHIB are
back fitting part 2[1Bx is provided in the nearly
resmes tgosilty 6arnadt e aetivaedéridiivecpoont asnshin fa rstation
fitting part 211Ax. Further, the back fitting part
dizet®¥ ohackelsat itshepentatli oahl ydin eht iretataversledt sethéon) .
~ . direction which first fitting part 21.1Ax faces. The
Hefrier, sthé iftittitig gpga £+ 211141 and rarkesec@méfd 1hide pakbing,
211Ay, and the back fitting part 211Bx 51 have such

anstt eHet 81 €t ihqtpdhew 103N ibeatrhhgddt On @acdk li@Vehe drawing.
" "described |ater on the side reverse to each other.

Th08801 inftpd e erd pheral rpast ﬂ'ftﬂil'l‘gg retat beAaNeel anged
210, in “angular positions corresponding to the

atf thei AgrPAFESE 214y %‘%ec?o]rgc?’fitt%n%u%l§§tts2gigy located. at
(corresponding to the above receptio -

‘the immediate back of this first fitting part 211Ax adjacently.
'This secolnd fitting part 211Ay is provided for..a fixed porti_on‘
Ibetween aplate-shaped part constituting the first.fit.ting partr
211A% and the bucket 212 described later. The position in a -
B diameter diréction of the seco-nd fitting part 211Ay is set
- closer a littleto a c_entef of the rotation wheel 210 than the
: positio_n in‘ t-he .diamleter direction of th'e. first fitting part
211Ax. Further, at tllle.fit'ting part ZilB, a back fittihg par.t.-
7'21-1Bx is form’éd. This back fi'ttin_g bart 211B__x is provided in . -
the nearly same position in the diameter direction as the first
fitting.p'ar_t 211Ax%. Furthef, the back fit.ti'ng part!2llB${ faces;
: the 'rotati_onal direction reverse to the d_irectioh which first.
fitting part 211Ax faces. The first fitting part 211Ax and

the second fitting part 211Ay, and the back fitting part 211Bx
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parts) are respectively fixed. In the shown exanpl e,
the bucket 212 is arranged between the fitting parts
211A and 211B. This bucket 212 has an openi ng part
212a whi ch opens continuously fromthe side reverse
to the rotation direction to the peripheral side.
Nanel y, the opening part 212a has the shape of a

cont ai.ner _construct o.that a rtion which open
n A e SR PR ELEE! 2RaR0 o™ AP O Y SPAPREMR 1ever
hei ght osition on the right side in the draw ng of
d%ﬁ%glﬂf’o%dat i e Wkl the 1t g %%FEVEFTSS:e atcbo‘?'achlbrPWﬁ%g

‘opens _in the direction of the reverse rotation) , and

~a porlt%%¥ whi ch opens to the peripheral side (to the
‘outside in the radius direction) of the rotation
wheeAt2 fdec pratiifde tak a Ty . of obsa | ropebied vheel 210, in

- rotation wheel 210, there are provided a first |ever
argnd agoRsEiidépad corredponiingam frhesfibtihe mecon@l1A and
fitting part 211Ay, a second |ever 214 which can '

21dd&opttha pustkete BALcHcocaespbondiagt he thestbbivkt rageption
part 2I1Ax, and a third l.ever 216 coupled to the

pafritisst dmevere2dScthveughfaxkdnk 2i5thHershowrd edample, the
| eadi ng end portion of the third [ ever 216, a novable

-bultek 522 2k7avbhafelidscvdieh sae0nthd BVPHha2t4 200AGHY 211B.
- lift aleading end part of the second |ever 214 is

Thigt ababkytati aeheths Fuht hgpenifgl QVEFSE 21MLVERLILAT opens
- lever. 218 constructed so that it can fit the back -

coPhart ISR ELeR Y SN SR LT g i Pbovion
to the peripheral side. Namely, the opening part 212a has the
. shape of a Céntainer constructed so thét a portion which opens
upward when the bucket. 212 is ‘arrangled in a middl_e height
position on the right side in thé drawing of the rotation wheel
210 (that is, a portion which opens in the direction:of the
- reverse ..rétatio%l) ' a'ncii a portion which_ opens to the peripheral
.side (to the outside in the radius direction) of th_e rotation
wheel:210 continue mutﬁally.

[OOSl] | |

Around the rotlatikon wheel 210, t_-he‘fe are provided a first.
' le{(er 213 constructed so. that it can f‘_;'Lt's to the 'selcond fittingl
'part 211Ay, a second lever 214 which can adopt a posture which
can fit to the First fitting pa.rt_.leAx,. and a third lever 216
co‘l}pled_to the first lever 213 throu-gh a link 215. Here, to

a leading end portion of the third lever 216, a movable hook
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third | ever 216, and the reverse -preventing |ever 218
are supported rotatably by the predeterm ned.

support nenbers around each fixed fulcrum Further,

t he novabl e hook 217 is- supported rotatably by a
portion near the |leading end of the third |ever 216.
In each of these levers or the hook, by wei ght

24 ”%Eln?“#sh&é’?éegcpoii TPl blf ) R P drasigaeno
DTF BcPF VTR0 TR MBIk ot tAmGy (15 SR  §arher,

deadmelght and a stopper are arranged |n an -
2 ZEBEERT REE VEHSIRdohe VRket B yr At tsdrast Sentleb ol sea-Tit
below is realized. Regarding each of these levers, in.
thehPaglk | fighiiny descl i Pthieh, Lam lan partidet ki ng on the
rotati on wheel. 210 rather tha. n the fulcrumis o
referlP@®82tlo as a | eading end part,. and an end part
ocated on the opposite side to this .leading end part
si deBdilt hfr ébpectirsa ﬂbeerflﬂévuhhesseebadrédvem asida the
base end part. [0083] The rotation wheel 210 is

thiethatlicoredri veén bydstppl yieve rse-he cdead-iwej ghdvdodyldbare
lifted, by the dead-weight lifting .53 mechani sm 100

sub@o&h%dbM%ﬂﬁtéﬁiy é@'Sﬂh@ﬁPEEQéEbymﬁﬁ@ﬂnédbp&ﬂ@ md@bers
when the dead-wei ght 15 is introduced through the

aropedl BecRart x2d2aui8tant heringide, afhd %ﬁ%qlgeho%ﬂzlv is
arranged in the mddle portion in the height

su%bb%%te'dogoggthﬁgyrﬂgzaé'&Et%}F ea%fl-qvhhet ﬁ%a}@ﬁﬁl%heind ﬂf the

al ance i s | ost correspondl tot

tth%adIé/\?élg bt ghody,, ]esaclrc'Bft%sé ﬁ%ve%a& %%emc?gf(, by weight

balance on the both sidesrof the fulcrum end a position of a
.stopper, a range of its operatlon and a ba51c posture ‘can be
| approprlately set. Therefore, in ‘each lever,and'the hook,
.'accordingtx;necessity,aideadwelghtandjistopperarearranged
in an appropriate position;-whereby rhe operation described .
below'is realized. . Regarding each of these levers, in the'
‘following-descriﬁtion; an end part working on the rotation
e_'wheel 210 rather than the fulcrum is referred to es.asleading :
end part, and au.end part locatedron the.opposite_side to this.
leading end part side with respect to_the‘fulcrum.is_referred
to as e baee end part.

.[00831

The.rotation wheel 210 is rotatiOn—driveu by supplying .

the dead-weight body 15 1ifted by the dead-weight lifting

53



210 rotates cl ockwi se. Then, when the bucket 212 faces
to the downside obliquely, the dead-wei ght body 15 is
exhausted through the opening part 212a. By thus
repeating the supply and the exhaust of the
dead- wei ght body 15, rotation drive force can be
applied repeatedly to the rotation wheel 210. [0084]

xt,.referrin to F| 19.t0 21 wit F|
mNcé%%nl%c? {95 Gulfker mochanfenmesoeaaticalay Shown in
descr " The tatlon wheel 210 i s, so constructed
FIge ¢ bé” %%p%??e ea?oV%%%%FylﬁnlﬁhéntFBQHﬁFgethrough the
direction and prevent its countercl ockw se rotation
ORFPIHE Regferde@piatenthagireide of dhe Ruwdadi r@éﬁyarmnged

the follow ng description, rotation in a regular
injthecki gAlehaer 5o Hen dheckei shtdiivect baniat the shomhion
exanple is taken as a forward direction, and rotation
whaela 21@ir ébei vrighposatente 15|hqsthqaﬂnaaymndingﬁyato the
as a reverse rotation. Figs. 19 to 21 are front
wedigigr aﬁstmistdwcbivmlqmbodgclﬁnlmﬁaﬁ tlaed-cgadhion wheel
- diagram shows .a state where the clocking nechanism

Zlmﬁothaegasl@w:JtMmssag&mf whiefBthé Qﬁx&&)eéélElfﬁéy,to the
as shown in Fig. 16, in a state where the rotation

donnealie? 16b 51 @RSl y | heheotald oy 24@yi 99 ocat ednkiisted
a basic stop position. I'n this basic stop posi tion,

thirb@ghotaki 8peWheg! pa2e02i 1§a pos}gyt itoRed rRY o83t | 'tﬁg supply

force in the diréction of reverse rotation

anlieadd @Qhﬁﬂgtp@f the fh@idlﬁ&g{ﬂﬁ BLalever rogg@loﬁ'?ﬂlqye force

regul at | ng wor k or preven |ng t he reverse rotati on
can be applied repeatedly to the rotation wheel 210.

[0084]

Next, _referring to Figs. Al9 to 21 with Fig. 16, the
.'operatlon of the clocklng mechanlsm 200will be descrlbed | The_'
:‘rotatlon wheel 210 is so constructed as to be supported
erotatably in the clockwise dlrectlon‘ and prevent its

counterelockwiSe.rotationﬁby'the reverée-preventing'lever 218.
AcCordipgly, in the following deScription, totation in a
reqular direction that is the clockwise direction in the'shown_
: egample is taken as a forward direction{ and rotation in.a
'direction opposite to.its directioh is taken as a reverse
rotation. Eigs. 19 to 21 are front aiagramsrof tte clocking

meChani@nZOO,andeaqhdiagramShowsg;statewherethéclOcking
.mechanism 200_chénge5 with passage of time. o

- [0085]
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by the r evers e -preventing |ever 218. Nanely, the
first 1 ever 213 cones,into contact wwth the rotation
wheel 210 (second fitting part 211Ay) in the
direction of the reverse rotation. (fromthe downside
~in the drawing) , and the reverse-preventing |ever
218 cones into. contact with the back fitting part

211 Bx,. in.the direction of the forward rotation (from..
Che GHIHTUS dBASUE ThTeHe thatiirigs S hReREsy | Horotation
rotatiqn eel 210 is ositioned in the_ rotational. ,
W*Eﬁer]e&li%oﬁwé?st hebepR FrteRp ety 214ngs2hacapg 1in a basic
restoring force by the first lever 213 is produced b
S{HePReL §henbal %%Eglérbilw BEOR Ree1 @, the Falalkinn pheel
the first lever or the weight balance including also
2lkdeét pefitdpeed by rhetehind fevee.lmithe khigag itdie of the
link 215. In order to adjust .this restoring.-force, a
redegg avspght imaybba oy derdédof end tvet ilvas e feble pomstohever
of the first lever.213. [00861 1In the basic stop
Z21gosaniidtny, redel setogavdy Eor 2rkvientiimpthettd g posbuaeion
-in which it can fit the first fitting part 211AX. o
- byThhe fétdisg-postenieing ldevyEsbure whenelyhecleadirk@ lever
end portion of the second lever 214 is close to the

21perdopker Vi rits afortiect of 2l ohaesta Rl MIE€1 210 (second

particularly, the fitting posture neans that the

fikeadigngaerd2 POLYH Ofin ofhd Re weqondh l8vVehe 244ekSe rotation
- arranged on a passing track of the first fitting part :

. 214 ] , ' .
(f%%%fﬁheY%ﬁﬁmﬁhﬁa§ﬁqgﬂgdkgwﬁﬁg¥, aﬁéiﬁﬂyaﬁggfggﬁ%revent;ng

Itting posture, -even | rotation

1§ LA A B 0 B LSO A8 21100
in the direction of. the forward fotation (from the obligque
d;wnéide in the drawing), whereby thé'rotation wheel 210 is
.positioned.in the iqtatidnal direction by the both lévers 213
énd 218. The restoring force by the first lever__ 213 1is pr’odulced
i:by the weight balance-on the both sides of the fﬁlcrum.of the
firstleverorijmeweightbalanéeincludingalsoreactionfbrcé_
by the third lever 216 through the iink 215 . In ordef to adjust
'this restoring force, a dead wéight may be providedfof:the
bgse end portion of.Ehe first leﬁer‘213. |

[0086] |

In the basic stop.poSition, the_second lever 214 is.in
a fittin§ posture in_which it can fit the first fitting part
211Ax. This fittihg posture is a posture_where‘the'leading

"end.portion of the second lever.214 is close to the periphery
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with the | eading end portion of the second |ever "214,
the rotation wheel 210 cannot rotate in the forward
direction nore. [0087] .Though the second |ever 214
isin the fitting posture in the basic stop position,
.the first fitting part 211Ax does not cone into
contact with the | eading end portion of the second
ever 214 at the, basi to osition. Actually, the, .. -
o oty i SAC2heBI TBT8L ¢1Pn aMPERaPaBFcHiar LY A tPRe it ting
direction of the' forward.rotation at, the predeterm ned :
PUHGHE FP6mY Eﬁégb% ge P9 PBYiRI TN ONGfetye Sfend lever
predeterm ned angle is a rotational angle of the:
2%‘{)% Ao AES ©910 BeEReRE thRecharf dthe dd pidsifditédng part
and a %psition in which the first fitting part 211Ax
- hes thesegendut ¢ Frard 413 $hukeln dhei fgt ek posture,
portion of the second |ever 214. [0088] Therefore,
even Lthdhsasptation Whesilt 2 b roffewe s n Ehg. oG rd theection,
rotation wheel 210,, by any rotation drive force, for
irexamel shatbyhehéiret aflobimyiverf @ld-duentes tibéo contact
wei ght of the dead-weight introduced into the bucket
wiZI?2 tloanldeding ated borttiba difr atid edmdfil4wer 214, the
forward rotation. When the rotation wheel 210 thus-
rotettdteswhos Waridl yanast st d inHHe: £dBwathelileadiitth more.
end portion of the first lever 213 is pressed down by
‘the nobatrijon wheel 210 (second fitting part 211Ay)
Hereby, the third lever 216 turns. through the
COOp@h@banthbnEegéﬁd M@G@Eyzltﬂhgsbi’ﬁetﬁgdfi{?{?iﬁgoﬁogéure

‘the third lever- 216 descends, and its [eading en
in the basic stop position, the first fitting part 211Ax does

2

not come into cont"acf: with the leading end portion of the second
lever 214 at the basic stop position. Actually, the rotation
whee;L 210 isina rotatable state in the direction of the forward
rotation at the predetermined .- aﬁgle' ffom .fhe basic .stop .
position. Namelj, the predetermined .a.ngle is a rotati‘onal'
_ an_gle of the rotation wheel 21b‘between the basic stop position
‘a:r;ld a positioﬁ, in which't_he first.'f.ittin.g part 211Ax comes into
.éontact with énd fits the leading end:portion of‘fhe second
 lever‘2l4, : | | |
| f0088]
Thérefore, in the basic stop position shéwn in Fig. 16,
'..the"rota-tionwheel 210},' by any rotationdrive force, for example,
by t_he'rota_tion. drive forée due to the weight of‘ the dead-weight

introduced into the bucket 212, can be rotated in the direction
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portion ascends to the contrary. At this tinme, since
the |eading end hook portion of the novabl e hook 217
is fitting the |eading end portion of the second

| ever 214, the second lever 214 is lifted so as to
separate fromthe rotation wheel 210 by the turn of
the third |l ever 216. Hereby, the"second Ilever 214 is

: ut, in_a non-fit ost This non-fitti
of ot ur R Lo LeReefrn %%ht?ﬁeriagaama ghdeporLPofbus
Seco | ever 214 | S _out t he aSS|n track .
roo‘%ai‘t% LpErar th?%&hoﬁﬁ’ﬁr%nfllﬁm Eeatﬂhp Pspgreion
is.a pasture in which the second Iever 214 cannot
oisitdys e Stotl&VEEN24f 1 HePFotae FiPwihdy thelgotgitdes wheel
t he second | ever 214 is thus set - in the non-fitting
2lfbdparenc hetEingtrar Aldd Par t Herehy phBsethite lever 216
inside of the second |ever 214, and the rotation
- Dugpeeithzo0akeths ¢ Yaigion A itrtHe 2disr.eclanalpf . thhdase end
- forward rotation. Wien the rotation wheel 210 thus '
'-rmnﬁuamepfhmhe thitdelevercll ondefcdids f emwhrids leading end
rotation, the first lever 213 is further pressed down,
poattdroebya s ddredd hto dtheveon2i6 ripur t Rer .tHiw nsiddy ogghce the
the 1ink .215. When 57 the third I ever 216 thus turns

leamiiey thel movableriiook 3%7taksfovyapakaheskmone Eéoﬂlttlng
the rotation wheel 210. Shortly, the - | eading end .

thROoNkheA ndf chilepseeedd bevehe2kéconaMmsvelf 21he the second
novabl e hook 217, and the |eading end portion of the

l_e%@@ro!?@4 1§Vﬁff@é&s®’985t5°§\@59r59§ fﬂﬁ@tﬂh%nrwﬂg% otlfheel

as shown in Fig. 20 and restores the fitting posture.
Zlboggokhe-turn of the third lever 216. Hereby, the second -
levef 214 is put in a.nbn—fitting'poéture This non- flttlng.
posture means a state in which the leading end portlon of the
:secondlever2141soutofthepa551ngtrackoftheflrstflttlng
part 211Ax Namely, thls posture is a posture in which the
_second lever 214 cannot_ stop- thé rotatio.r‘l. of the rotation wheel
- 210.

‘[0089]

Since the second lever 214 is thus éet in the non-fitting
postufe, the fifst fitting'part 211A2_pasées the.inside of the
| sécdnd.lever 214,'and.the rotation‘wheel'210_kee§s'rotating
in the.direction of the forﬁard rotation. When the rotation’
wheel 210 thus rotatés more in the'difection of the-forWard
. rotation, the first lever 213 is fﬁrther'pressed.down; whéreby

‘the third lever 216 further turns through the link 215. When"
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Further, before the second |l ever 214 restores the
fitting posture fromthe non-fitting posture, one of
the first fitting parts 211Ax, by the forward
rotation-of the rotation wheel 210, -gets beyond the
regul ation position by the | eading end portion - of the
second |l ever 214. After the first fitting part 211Ax

ha ot.ten _bey he requl ation sition

tHE SRR 2 O %s%%géj 55U héu?ﬁ“?tlﬁ“?ﬁe OB a it f %33 also
above. Theref ? nce second Iever 214 retui

SqRE F ity r%s h?er ettt
flttlng part, the rotation of the rotatlon mheel 210

53H%|P@F¥%P%n%ffFF?|ﬁ&cﬁéﬁtle@@ﬁ%ﬁ%@%dﬁﬁ?%@ ¢pt the

one tooth) is permtted. [0091] Next, when the

movgdE Seokhédl’, 2 8ndr shat dsandne, esdnpertipe pfrshe second
| ever 213 gets beyond angul ar range at which the first

leviegv @i 4 2dB01s trowdrsl Ebeatdont e ethexll0 2(Ohas sdupid in Fig.
fitting part 2l1Ay)., the first |ever 213 cones off

20t hedr ateatticare swded ﬁlﬂmingamdmﬂhﬁnﬁafter,,as‘shbmn in-
Fig. 21, starts restoring. the original position (the
'posi {DoA0When the rotati on wheel 210 58 is |ocated in
the basic stop position).. In this process, the third

| everuz2ibest afd fordehke esdidUeoperatd p8stbrosdthe Petting
‘link 215, and the | eading end portion of the third -

pok@YeE 2A6m U hen- DY NG gt OVeEeh-& NQHObati N wheel £itting
210. M dway of this, the novabl e hook 217 cones i nto

pafRSioeiaid ty e Apad oot pntd tpetfotfEnsesnda 210
'_ gelﬁg\'}g(?y(%%% Eﬂ%@@bﬁl%%n%&i&&%@ @He loeatcﬁ%c_}ghﬁdportion
of the second lever 214, After the first fiftingfpart 211Ax -
‘has gqtten beyond the regulation stition, the %econd lever
214 restores the fittihg posture as described. abéve.
~'Therefore, since thé.second lever'214 returns to the fitting
..pOStﬁre after getting beyond one fittiﬁg part, the rotation
of the ;dtation wheel 210 Cofresponding to one fitting part
fcorrespohding to one tobth) is'permitted. o
© [0091] ”

Next, Qhen.the rotationlwhéel 2lb rotates'more, since
the first leifer 213 geté-beyond aﬁgular range.at'v\'ihich the first.
lever'2i3 fits the rotation wheel 210.(the second_fitting'part
: 211Ay), the first lever 213 comes éff the rotation.wheel 210,
and thereaftér, as shown in Fig. 21, éfarts.restéring'the

original'position {the positioq_when the_iotation wheel 210
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turnably, as shown in Fig. 21, the novable hook 217
turns in accordance with the shape of the |eading
portion of the second |ever 214 and does not give any
influence to the fitting posture of the second |ever
214. [0092] In the above process, in a period after
~the first lever 213 has cone off the rotation whee
210 and before t | ever .21 tqres the
TSt Pgrhal 8s?1%?gt%?‘51bca§ C8) P?Sl{lﬁé’nﬁ'o fl? 3&?'%86@%@ the
: doe not flt t e fir Iever 213 and the second |ever.
t%‘.—’ lﬁﬁ?r@eﬁpé ?BFatﬁwﬁ%gr?—ﬁ 9 SRGtPSHET hRTPUPR 'S ink
y the first lever 213 does not exist. Therefore,
2]1511 Fﬁfjst PergasHnasnd| %‘Pl@thgnt%tﬁ’@t*ébiéﬁ Rusie & searts
given to the rotation wheel 210 does not decrease, it
GV Nch dIYHE S Hate tita it Wore 5paed. | néidweeso bebhbse the

rotation resistance lowers. Therefore, in this

- mowielddi ewk 213tcones inte i B2 ple wilsd, thmlaadsnateeldeKEmn

the | eading end portion of the reverse-preventing

ofl Evesezb8d bewdi GAdl yhdt dsgin tihmt Hi o @ob swiut-e -t hEowever,
fitting part 211B fromthe upside, the

sinevetae- poeubhbei hgok el 24 & & hvdakes thiethotrdt Lewer 216
wheel 210. The rotation |oad by the braking action of

tutrhla®1evassehpwavent rig. |everc il &dvatlfotde®d217 turns in
‘alternatingl.y with the rotation |oad by the first

ack8¥ahngb3vi tNalRl ¥hadk &f RUAL Rl ihigMBoPesn ld¥ethe second
rotation load by the first |ever 213 is lost, the

1eﬁrgea21@anh%&e@ylottf@nr@\ée?sﬁ Pl eYERL 't%gt}n% %\i%ﬁzl%lg%eture

produced. Hereby, since t rotation whe

frghgtgécbﬂdaéégggezwqere it always receives the
predeterm ne
| [0092]

In the above proeess; in a period after the first lever
213 has come off the rotatidn‘wﬁeel 210 end before the first
leverr213 resteres the original position;.basical;y, the
rotation wheel 210 does not fit the first lever 213 and the
second lever'214 .but keeps rotatlngjjla state where the turn
load”by’the flrst lever 213 does not exist. Therefore, 1n.th15
period, as long as the rotatlonedrlve_force given toethe.
-rotation wﬁeel 210 does ndt deerease} it is theught that the
.IrOtation speed increases because rofation fesistance.loWers.
Therefore, in this embodimeet, at.leaet in this period, in a
state where fhe leading end.portidheof'the reverse—preventing
lever 218 is slightly brought into cpntaet with the fitting

part 211B from the upside, the reverse-preventing lever 218
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rotation | oad, the rotation speed of the rotation
wheel 210 can be stabilized. Here, it is desirable
that the two rotation |oads are nearly equal.

However, even if both the rotation |oads are
different, they can contribute to stability of the
rotation speed of the rotation wheel. Further, even if

bot h t.he r t tion |lo 0 nto th ta .
brghe 08 5o grRerRatieal 310 or Tok aREPE Lobyiind PY% Bebfoting
in mhlch b th the rotation |oads are given in
e aphi St at eV ekFeTRI eBrRt &0En evex p%%?od% nproduced
whi ch neither of the rotation |oads are i ven exists,
aleanttabialivz Wi tbntheseptat sent head drtattihen éﬁé@diéﬁelfhém
rotation wheel 210 due to the rotation |oad by the _
Nap@len satpr @pdmti ag timewipss tdenrbeadbeni hreed by ¢be. 8jrst
Lastly, the first lever 213 restores the original .
lepesi 21 9n,s andti hehemwdkitd drodka@hy the adserpatpravehbing
- state where it fits the |eading end portion of the
lesecofd 8| vepr@ddcednd Heasdlpr es itrfve ahiegrbabtébat ®heel 210
shown in Fig. 16. In case that the rotation drive

- rotatee is deitagd arbratit i BvdydBeddiectOthotpté@dtermined
wheel 210, by the restoring force of the first |ever

ro233iandibhe, fthti RELhEEER 9bebRecFEVRESLoPALYEAtIRGe]l 210
| ever 218, is held in the basic stop position. [0094]

cah%é Beagabediaentnei s, Lihe: stat s wherechhe ﬁ?&%% +&VEEion
214 is in the non- f|tt|ng posture as shown- in Fig.

.10;85 ﬁ@@nnégglyoéﬁBBQU W@ﬁﬁévg}p é@éﬁtff-ﬁgtﬁugﬁetf@%atlon
rotation speed that :
loads are different, they can contribute to stability of the
.rotation speéd of the rotation wheel. Further, even if both
the rotgtion loads are not given to the rotation wheel 210
alternatingly, forlexample, even'if;;period.inj&hich.both:the'~
rotation loads are‘given in an overlapping ététe exists, or
even if a period in which neither of the rotation 1oads are
given exists; the stabilization itéelfiof the rotation speed
of the rofation.wheél 210-dﬁe to the rotation load by thé
.;reverse preventlng lever 218 can be obtalned | |
[0093} |
Lastly, .the first lever 213 restqres.'the origina1 
pdsition, and the moﬁable hbok'217 is also put in the étate
where it fits the leading end.portién,of the second lever 214
and restores the original state shownﬁin fig._iG. In cése;that

~“the rotation drive force is being lost at this time, the
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, the escapenent nechani sm cannot follow the rotation
of the rotation wheel 210, it is thought that
two-teeth feeding of the rotation wheel 210 occurs.
However, actually, mdway of the forward operation of
the first lever 213 by the drive of the rotation
mheel 210, the second | ever 214 restores the fitting

t.ure Fi Theref ore,
5% PRt Updbh 519 SERECFrG FORCBIROILEIG et Lever
the twgo-teeth feegln% of the rotation wheel 210.is
2165%??&3Fe§15§lpﬁe QECRRE FEFeFe VS SR THY Hasl P @ drieddZ 18,

the fitting posture. Nanely, the higher the
is Sedd dialthspdedisr stiew vttt iom wheel 210 is, the
hi gher the operation speed of the first |ever 213
oper dPCA¢1. by the rotati on wheel 210 becones. M dway
of the operation of the first fitting |lever 213, the
secoAd FheeenRddinest ores thénsﬁaud|mmereo$herseceod lever
that the two-teeth feeding does not occur,in timng.
_21@hlshenceh9raby fihtdagepbbaurthassehond hBVEig 214, i 8shen
set so as to restores the fitting posture in

theonptetion wiofel e of oo vat ds apesaichothefrdthe: fdi sipeed that'
| ever 213 or during the .restoring operation after

thihalcapeashl elch a@fi saC QHRNCer P low Gdhd hertaOrdeedh the
feedi ng depending on the rotation speed of the :

ro't@‘t@bhoﬁh\é’ﬁﬁeblaloltslﬁrEHHﬁﬁHt 0985 wo IOt PR feeding of
cl ocki ng mechani sm 200, as shown i n Figs. 1 to 3, a

thBNestat i 8hNiike) 1010 Yd MY, AplaRG-GonNBEEkEd1 L hifuay of

rotation e rotation wheél , _ _
th%3?8 %?gsiﬁa??%%&é%dd@eﬁ# = oitnr@s l%%%‘r %rZLi3V8§r' tﬂgng§ive ‘of
~the rotation wheel 210, the second lever 214 restores the
fittli"ng .postur_e es shown in Fig. 20. Therefore, however high
Ithe roﬂtational speed o_f the rotat_io_nrwheel 210 1is, the_two—teeth '
. feeding of the rotatio'n wheel 210 is _ob_structed by t.he secohd
.'lever 214 which has restored the fitting pest_u.re‘.' Namely, the -
h‘igher the rotational speed of the rotation whee‘l 210 is, the
.hlgher the operation speed of the first lever 213 operatlng
by the rotatlon wheel 210 becomes. Midway ef the_ operatlon
of the first fitting lever 213, -the séc_ond lever 214 restores
the fitting posture, so that the.two—teeth feeding dges hOt
_ 'occur;in.. timing. On the contrary, in case that the second lever
214 is set s0 as to reStores the fitting posture in completien
of the. forward operation of the first 'lever 213 Qr during the

restoring operation after that, possibility of occurrence of -
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pl ate 230. [0096] The rotation wheel 210 is driven by
t he dead-wei ght body 15 supplied fromthe dead-wei ght
lifting mechani sm 100.- Nanely, by the rotation of the
drive body 110 of the dead-weight |ifting mechanism
100, .t he dead-wei ght body 15 is gradually lifted
upmard shortly exhausted fromthe. exit 113Ay (the

‘ osjtion he h | di ng. frane
ergh PEpr BeEh: EEgh: RS Bsie o <Hine” Bireedy ot the
211 that is_in nearly hori zont al posture. Thi s bucket
ro3p3iog whegdged Y st REWRSAY same height .as the
rotational shaft of the rotation wheel 21,0. Wen the
dead{®#€P§ht body 15 is supplied and housed into the
bucket 212 through the opening part 212a, the weight
bal afeethe checkibpanpehamhesl 2P8, | a8t Shaunt ke Figs. 1 to
rotation wheel 210 starts rotating as described
3, abwheelWerit Ré0rfotati dminbgechald @ anoers edoyo dipe rotation.
tooth, the bucket 212 inclines, whereby the . _
shdéadoﬁetghtrobaﬂyoﬁSwhseéxhaO$sedohheoﬂgﬁ thﬁdopbnsn@heel‘-
part 212a. The ' exhausted dead-wei ght body 15 is
traehu? peditihreaighnidie2ent MOS8 63 rgandedls? txoithef a dial
entrance 113Ax (lower position) of the dead-weight
plkikt bBg nmechani sm 100. [0097] Fig. 22 shows a di agram
showi ng the shape of the bucket (reception part
havi pgobe shape of a container) of the rotation
wheel 210, supply of the dead-wei ght body to the

f_gﬂgtg%e ﬁ}gaetfamweloélws deadanel gt LAY 18THhR D oay

‘15 supplled from the dead-weight Llifting mechanism 100'. :
' Namely,. by. the rotation o.f_ the drive body 110 of the dead-weight
lifting meéhénism lQO,:the dead—Weight body 15 is gradﬁaliy'
' -lifted upward, shortly eXhéustéd from the exit 113Ay (i_:he upper
positlion) of the holding frame 1133, ‘énd supplied .through the
~exit guide 133 to. the bucket.211 that lS in nea-rly horizontal
po_sture.. This buéket 212 is arranged in the nearly same .height
as the rotational shaft of the.rotatio‘n wheel 210. When the
'de‘ad—‘weight body 15 is supplied and housed into the bucket 212
through the cpening part ‘212a, the weight balance of the
rotation whe.'e_l is lost and the ’rotétion wheel 210 starts
rotatincj_as described ébove; ‘When the rotation wheel 210 turns
by one tooth, the bucket 212 inclines, whereby the dead—_-weight"

‘body 15 ié exhansted through the ‘opening part 212a. The |

_'exhausted dead-weight body 15 is returned through the éntrance :
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22a is a perspective view showi ng a bucket 2 simlar -
to that attached to a wheel of the conventional _
wat er - powered Arm |l lary and Cel estial Tower, and Figs.
22b to Fig. 22d are perspective views show ng buckets
i mproved in the enbodi ment. Further, Figs. 22A to 22C
are expl anatory views showi.ng the supply and. exhaust

of  the dead- ght bod mh the ckets in, Fi
S Lot POBOBICEAS [ahdun et gPOB3RIC Re O the
dead wei ght body 15, after belng exhaust ed. fron1the
‘é}re\?o@rh%htlllftf%%@%ﬁ’slsi‘bd,oq's suppl i ed through
the exit guide 133 to the bucket 212, whereby the.
rot af P8R7Wheel 210 rotates by the weight of the
dead- wei ght body 15. Then, when the rotation whee
210 Fovates Hywowh aandhersn shewibddtheigmprdody ths hecket
exhausted fromthe bucket 212, and returned through
{rekepénbnareet pavdeglidte sbaphe Ueadnieiigiar) b ftthiengotation
means 100. Here, in case that the cl ocking nmechani sm ‘
wheelcemetrmuppﬂyS@ftthé ddwlnatiattitobbostyeelo 200 bothRees and
by one tooth by the supply of one dead-wei ght body 15

exh@usthefbtickede £3-2d 2ght heo @ndireord thesbubgeset Herap Fig.
angl e nearly equal to one period of the intermttent

22aPeEad i i Hlo & Dievs OF Bdvr AhoMeR) Z21Buckedr bhekmil Brofdefhat
to heighten the drive force for the rotation whee

at%&gh%"&"ﬁa Ivﬁle@‘logg% OYner Y6 ghtra9% - ?)a evdead Mehohtary |

body 15, an angle range of the bucket tlng In a

O andl@ Lo dPELE Tothreq:l dgﬁg MféghtZ%tﬁ Y ﬁﬂ%' ?%%}%e@@lve ‘

set.so as to I nc ang € positio

"v:Le%' QQBOQHHBSEuS%Q' S.Bp? vgél En the embodlment Further,
Figs. 22A to 22C are explanatory views showing the supﬁ:ly and |
exhaust .of the dead—weliq_ht body when the buckets in Figs . 22b
to 22d are used. | -

[0088]

As shown in Fig. 223, the dead-weight body 15, af_ter being
exhau_sted_.fro_m the _deed—weight lifting means 100, is supplied
throggh the exit guide 1.33‘ -to the bucig-et '212,_ Whe_reby_ the_
rotation wheel_Zid rotates‘by the weighﬁ of the dead-weight
bedy 15, Then, when the rotati_ori wheel 210 rotetee by.anengle :
8, the dead—_weight. body 15 is exhausted frem the bucket 212,
. and re_tprned tﬁrough the entranee guide 132 to the dead-weight |
.lifi‘:ing means 100. Here, in case that t_he clecking mechaniem
isrconstr'ucil:ed so that the rotation wheel 210 rotates by one

" tooth by the supply of one dead-weight body 15 to the bucket
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of the rotation wheel 210. [0099] At this tinme, as
shown in Fig. 22a, in a box-shaped bucket 2 in which
only an upper opening part is provided, an.
i ntroduci ng angl e at which the dead-wei ght body can be
i ntroduced to the bucket. 2 and the angul ar position of
the, bucket 2 into which the dead-wei ght body can be
i ntroduced are linmited, and the dead-wei ght body
21Zaniée B IdenHusral h%tféﬁ%ltrcy arhgfrgile PI‘?@IBQ’CI%@FE@ F@ one
in a greatly inclined posture. Therefore, the a
P&TAGeC Bt henenF 8 AL FbAN rafiey p 5 hichEC5apHPY v{h@el 210.
t he exhaust of the dead-wei ght body cones greatly off
Furidegnglie opdet thicoRehahERn fgh@ drfigiegherae fégunptabion
the axis of the rotation wheel 210. Therefore, the
whepeilv @ 18f Whérinty powdineed by ddwe ofe judttentfi fheedeagyweight
- the dead-wei ght body becones large due to a fall of .
bodlyel deah weigdlet r angy o thheouckeDdudiaig g ie a ls¢edesehere
~ the dead7weight lifting means requires introducing the
theeddasdeiwghtthbdskydy nto i sheohsiek eiuk ate 8eshss msangl enciude
~or the angle range O of the rotation wheel 210 from
ant BRgSHPPLY i t0ohheh 64h exdaits thadfgHthe ldrad- weiuaht tbody axis
becones | arge thereby to make 1ncrease of the nunber
. ofokhteebhaefi chhepeetiabiign wheel 210 inpossible. 01001.

Here, in order to make the angle range O small, it is.
necegggpy t o construct each bucket 2 turnably for the
rotation mheel i ke the bucket in the Water-powered

Arm J{tq{lylsaegme, as s_hown in Flg. 22a, in a box-shaped bucket

2 in which only an upper' opening part ie provided, an
introducing anole at .which the dead-weight ‘. body c¢an be
. introduced to the bucket 2 and the angular position of the
bucket 2 1nto which the dead-weight body can be introduced are
11m1 ted, and the dead- welght body cannot be exhausted naturally‘
'_before the bucket 2 isinagreatly inclined posture. Therefore, |
the angle range of_lthe rotation wheel 210 from the supp.ly to -
-the exhaust of the deed—weighl‘t body comes greatly off the angle .
IPQSition which is in height almost,equal-to the axis of the_
rotation wh'e.el 2'*10 Therefore, ‘the drlve efflc:Lency lowers, :
- loss of potential energy of the dead-weight body becomes large
due to a fall of the dead—-weight body in the introducing time
" because the deadeeight lifting means requires .introduoing the
- dead—weightibody ihto the bucket 2 at a sherp ahgle, or the .

angle range 8 of the rotation wheel 210 from the supply to the
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Cel estial Tower. However, such the construction

conplicates the structure of the rotation wheel, and,

conplicates also the escapenment nmechanismlike the

Wat er-powered Armllary- and Celestial Tower, when
~occasion demands. Further, 'since the bucket 2 has an
_outer wal | on the peripheral side of the rotation

gﬂ% 2.10, this outer wall_ formns dlfference in_level

USH BsERaARAL ATt RAGPRROBEE bR*dhdhereby €0 hake

dead- wei ght body for the bucket 2. [01011 Further,
ingregstettodth? MaRPRy Phe tafGhe Afardle oramfiion Aheel 210
. state where the bucket 2 is fixed, it. is thought the
impioge ibdd-l  of the bucket 2 is nmade | ow. However, in

case that. the side wall of the bucket 2 is nmade | ow,

in ai§léOgositions other than the regular angle

position, or- in portions other than the side wall on

t he petkephenhabrdedettf nakexanpl angsedeawakl 608malbe it is -

inner circunferential side), dangerous possibility
netl@atsaﬁyhﬁo dﬁﬁcbmﬁicghbabﬁ%é]aét ® davnabilgnidhehkuckestion

2 becones high. I'n case of trying to reduce this

whé@ngerios prsSbbickiety,ir heh§5wdead—peivehtdbadmimisir peand
i ntroduced into the bucket 2 slowy and gently. In

cefiesihtl fobbit dsudFOdUGREEH RhkhechBtEREAHELAG-omplicates
structure of the dead- melght body. Further, since a

. thhak gL Stded ﬁeﬁﬂe%%l&p%ggggn%é?,ght&%ﬁ&.d%ﬁ g@so the

to prevent the fall of the om-th _
esEH %Iﬁ%inént eg:%lrvelsﬁnor ?L@%%%g IE%EG eeﬁmlclalnano\{ and
Ce*l)gs??taﬁl @gguer, when occasion demands. Further, since the
bucket 2 has an outer wall on the peripheral side of the rotation
wheel 21O,Ithis outer Wall erms differénce in ievel, whéch
'obs‘tructvs smooth taking in—-ol;.t of the dead—weight body for the
bucket 2. . |
[010i1
_ .Further, as a method-\éfmakilng the anglé range 0 small
in a state where the bucket 2‘is fixed,. it»is'-twh-ought the side
wall of the burcket 2 is made 'lc;w. .Howe.ver, in case thaf_ fhe
- side Wal_l of thé bucket 2. is made 'low, in é_ngle positions other
than the J_:egular aﬁgle pOsition, or’'in pbrtions ot.he:_r th‘an the
side wall on the peripheral side (for exémpie, side wall on
the_ inner circumferential side), dangerous possibility that
| the dead-—we_ight'body fa.lls down from the bucket 2 be.comes _high._

In ¢ase of trying to reduce this dangeroué possibility, the
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[0102] On the other hand, the, bucket in the
enbodi nent is provided with -an opening part 212a
whi ch. continues fromthe ‘side reverse to the
rotational direction of the rotation wheel 210 (the
upside in Fig. 22) to the peripheral side. For
exanple, in a bucket 212 shown in Fig. 22b, the
openi ng_212a has the shape in which the perlpher
de@iddéveilﬁh&'oi‘?ﬁfié(t @P?to}ﬁ%n%‘at](%‘ﬁ‘é%%d FHF Qutineh bR RE 8r510W1Y
wal | on the peripheral. side of the bucket s
anghApREL Bl y FeAsrdd) by bl logenPrgdpard Msae Wppeoducing
particularly, the bucket 212 is cubic-shaped as a
Stafisit@r cand ™ | AbRudésad—beigbm weddy ( bot Fomthart) sinpe a
an inner wall (back, part) 212c, and a side wall '
- lafrgieds igadt dead_ﬂdelglh’omldyt benout ére used lin sraer to prevent
formed. Accordingly, as shown in Fig. 22A taking .
thienfalf of the deadh-weelgiht hodly fifoncahcbeusiedt Bl ythere is
performed, and the angle range 9 of the rotation :
alwheedradBaich the: shate f fherentt Heitdeadwel ght thedyofstion
i s -housed in, the bucket 212 includes the angle :

'-Whggghbbgﬁowhb@hob%aﬁﬁeaeight'equal to the axis of the
rotati on wheel 210. Therefore, the weight of the 66 :

dead{wehght body' 15 can be efficiently utilized, and
t he hlgh drive force can be obtained. . Further

si ncgnt he anghef angey, Ot fe tﬂ?f‘c aﬁﬁogh@h%‘ﬁlbo%%ﬁ)nent is

fromthe supply to the ex aust o ead- wel

eI B SEbo ST Lol R L e L
: si%i%éroe%}er e tt:%ewgheIrrgat‘r’}'zltbll'locnkaelt d%%:%ctsi%%\’\c@fIt@le':lrgta%loh Weel
210 (the upside-in Fig. 22} to the peripheral side. For exaxﬁple,
in.a bucket 212.shown_in Fig._22§, the opening 212a has the
-shape in which.the peripheral side is completely opened (shape
in.whiCh‘an'outer wall on the peripheral side of the bucket
'_ is _completely'urem.oved) by the opening part 212a.7 : Mgré‘
pafticularly, the bucket_212 is cubic—shaped as a whole,w" and
© includes a. bottom wall (bottom part) 212b, an,in'ner_‘.w'all .(back,
. ';part:) 212c, and a 51de wall (side part) 2i2d though the outer
wall is not formed. Accordlngly, as shown in Fig. 22A taking -
: 'in—"out of ‘the dead—weight .body 15 can be smoothly perf_ormed,
and tlhe anqie fange 6 of the rotatioh wheel 210 in the state:
.where- the dead-weight body .1.5 is housed in the buékét 212
' 'includes fhe angle position.whiéh iS in height.equai to the

axis of the rotation wheel 210. Therefore, the weight of the
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peri pheral side of a bottom surface constituted by a
bottom wall 212b', an inclined surface 212g which
sinclines upward toward the peripheral . side of
t he. opening part 212a" is provided. An inner wal
212c and a side wall 212d are .the sane as those of
the bucket 212. In this bucket 212', since the
cllned surfa ce 212g is forned at t he botton1surface
deeéir PiedFLtoROERel S e PRefAf LSt BRI ¥ SholdRdm aFidythe high
22B, the introduction and the exhaust of the -
drd@ad TREFGhEan orlyoHER ke be Fyarthemned insee thesapal Al yange
Further, by existence of this inclined surface 212g,
0 of filse p:m:siElﬁJJcel wheefr 816nf rometite el ghto hbedyegbaust of
whi ch has. . been once introduced into the bucket 212
ther denduwpiagtdutdy A & menpbei phtrathakl dehrehorges. of teeth
regul ar —exhausting point of time by reaction due to
- oft hhei npastion sttheel ey osal be2i2¢. mEuythEthoubyhlndrance
exi stence of the inclined surface 212g, the . _
~dead{oebght body can. be exhausted slowly. [01041 The
“inclined angle of the inclined surface 212g to the

i nnefubehEem SHr hatt Ofett her Dot sesamakh 2130 2as an the
great 67 i nfl uence on the angl e range O. Therefore by

peEE%H@kBQ 5hge bEC£'889t§ﬂ9£§r9£céh@bﬁ@@lt@@@dsﬁﬁfQC@bttom

the angle range 0 can be regul ated

14 l wal
waﬂaﬁﬁbﬁ | DnCage ikl o :Jh}%' c‘éortci'ztc‘{ %&he i Pﬁ&?é@ Gpward

an at t achnent angle of Flicket atlon

coutP§Une BOALPREPLUSING. BDGhe BOSLELOD 0L S PUSKSLovidea.

Si Z

?ﬁg ﬁ%i].2@.??%%E.B;h§ﬂg%§%§f f?é% ar%?%g% saarges those
of the bucket 212. In this bucket 212’; since the inclined
surface 212g is_fofmed at the bottom'surface portion on:the
-.periphefel side, as shown in Fig. 22B, the introduction and
_the exhaust of the dead—weight body,15 can be performed_more
smoethly. Further,; by existence of this inclined surface-21-2g,
itris possible teeprevent the_deadmweight body 15'which hasl
'fbeen once introducéd intorthe buckeﬁ 212 from jumping out to
"the peripheral side before a regular éxhausting point.of time |
‘by'reactionidue to the impact onethe_iﬁner'wall 212c. Further,
.byexistenéecﬁftheinclinedsqrface212g,thedeadnweightbody
‘ canube'exhausted slowly. | | | o
[Oi04]

The inclined angle'of the inclined surface 212g to the

_inner bottqm_surfaceeof'the.bottom wall 212b’ has a great
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inclined angle part. [0105] = A bucket-212 " shown in

Fig. 22d is basically fornmed in the shape of a

cont ai ner havi ng an opening part 212a". simlarly to

‘the bucket 212. However, the bucket 212" is. different
from the bucket .212 in that a projection part 212p
protruding from a bottomwall 212b upmard is provi ded

- for an opening edge (that is, a peri-pheral e of a
lnﬁéﬁ?@ﬁﬁs@ﬁféé@)a@ﬁlﬁhéaﬁéﬁlﬁherﬁme%$ Df @%ec jg the

. part 212a". By existence of this projection

" ingippedagnghewnt i Hheiigic bioed |Stunf§Cﬁo§én26|fet¥18 5%%%n’fange |
t he dead-wei ght body 15 whi ch. has been once

0 dant bedunmdldted. t fer byekele212l chsemljainpithgrotendbtions
the. peripheral side before a regular exhausting
(fpuientangile, ap dytackoenomndue ©6 theebiippattto shethrtation

- inner wall 212c. Further, by existence of the

- whpej eahi Ontrpdutid2gnglbepdsadivei ghit thedyuckat besize of
exhausted slowy. [0106] The height of the projection

thpaptcRe2p endraibe of the dbedghéighttihedpr caeettlom same,
part 212p to the height of the side 68 wall has a

tharfatkd nbhuensecone & he g eneange: Buckker i prey thbyabove
changi ng the height of the projection part 212p or the

in8PoMeqd hALLe phbe.angl e range O can be regul ated. For .
exanpl e., “by _the hei ght of the projection part 212p,

and ? $h %? relatlon in distance between the bottom
wal | “212b" and the central" p03|t|on of the dead- wei ght

bOdyA ﬁ&@ké’i@gﬂﬁ’r a.ﬁi%%mo 1'ns Fl%et %EH‘ diba51cally formed in-
theshapeof;acontalnerhav1ngenlopenlngpart212a“51mllarly
fo fhe bucket7212. However, the Bucket 212" is‘diffé;ent from
the bucket 212 in that a projedtion part 212p protruding from
_ELbottonlﬁall 212b.upwaxtiis provided,for an;opening edge (fhaﬁ
 is, a peripheral edge of a bottom surfaée) 6n the periphéral
-sidéoftheqpeningpart212a”. By existence of this projection
part 212p, as shown in Fig. 22C, it-is.possible to ﬁrevent the
déadfweight‘bbdy 15 which has been once introdﬁcéd into the
buckef 212” from;jumping'out to the peripheral side before a
:regular exhausting‘point of time by réaction.due to the impact
__‘on the iI_lner_ wall 212c. Tfu:;ther, by exis.tence'ofr the projection
part'212g; the dead-weight body can be exhausted sioﬁly. |
 o106] | o | |
The heigﬁt‘of-the projectioﬂ partf212§ or-rafio of the

height of the projection part 212p to the height of the side
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[0107] Further, both the inclined surface 212g shown
in Fig. 22c and the projection part 212p shown in
Fig. 22d.may be provided. Nanely, an inclined surface
is formed on the peripheral side of the inner bottom
surface of the bucket, and further, a projection part
protrudi ng upward from an. outer edge this inclined
surface is formed. Hereby, w thout obstructing taking
weild- bas af grhetdeadlvenghtonbddys anl eleadakeidght Thergiore,
can be exhausted in a.slow and stable node. [0108] In
byt peanpbye EtbBailakiktof 4det hEOIPrELPN draste 2B88yen fhiet Heove
. dead-wei ght lifting nmechani sm 100 rotates, the
ratdad- whieghhdiedyabyegbadaal by regedatpwar dFfoonekdmeple, by
inside of the guide plate 112, from the upper _
‘thposktiigbl, oifs theppkbedcttiibnopghtt Bé2pxi énduadeii83ré¢bation
the bucket 212 provided at the periphery of the ;
inr etiatiaorcavieetw@dl ohet hetdoackiagl NnEthBNiasid 200, camtral
returns again, as the rotation wheel 210 rotates, from
okheibucket 282 theoughe { gt el Cer gy R tenkbed is
o drive body 69 110 in the@ﬁomer position.'fﬁé § '
detieagdiwelght body 15 circulates +in this passage. The
rotation wheel 210, every time the dead-wei ght body
15 igpogypplied, is fed one tooth by one tooth, and
perfornms clocking. Therefore, the clock 1000 has not
only | o u [ I ' eci at.d. o :
 a mirhgeRecRaRh ohiE) SRR es T AR RES ZPRLRE B e
22.%ut31§1|cic!t%rét lp}/rojree&fosxtle%a}@ezf%r gh(o)\ffmaige%q%m %d may be

operation. _
provided. Namely, an inclined surfa.ce is for_med' on _lthe
peripheral 'sidel of the inne.r'.b_dttom s_urface of the bﬁcket_, .and
further, a prbj ection part protruding upward from an outer edge .
bf. this rinciined sﬁ_:cface is - formed. | Hereby, : without
obétructihg taking in-out of . the Ideac_i—we.igh't- body, the
d'ea'd—w-eight bod-y can be exhauéted in a slow and stable mode.
[0108]_

| In the above embodiment, .a_s the spiral -‘d,rive body 110
of :the 'dead—weight .lifting ﬁechanism 100 rotates, the
-':dead-wei'ght bbd}} 15 g_réduall_y rises upward, oh the inside .of
_thé guide plate,llz; from the upper position, is supplied
‘through the exit guide 133 to the bucket 212 provided at the
periphery of the rotation wheel 210 of the 'cloc‘_kirig mechanism
.2.0.0, and returns again, as the rotation wheel 210 rota‘tes, from

‘the bucket 212 through the entrance guide 132 to the drive body
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[0109] [Second enbodi ment] Next, referring to Firg. 23
to Fig. 26, the construction of a cl ocking nmechani sm.
i n anot her enbodi ment according to the invention wll
be described. This enbodinent is different fromthe
‘bef ore-descri bed enbodi nent in a bucket (reception
"part) provided for a rotation. wheel 210. and only a
part of fitting parts. the different points wll
Uﬁjel@lé'é'@r L pEar O idvi-omand aégﬁaa}ﬁwwﬂrt BPHErlS circulates
construction is omtted. [0110] Fig. 23 is a
irmscHehst PagFRgeper é”ﬂil@ctm/feamcz@w whead ng10he ewtmyucE e the
~of a rotation wheel 310 in this enbodinent. In this
deagt-atdigitwhedly Bi0s sippl aedly itsofied die toottit bpronshtebth,
210,. to supporting plates-310A and 310B arranged on
arngbphrsodrs dlvclima@xi ghediefects, othe ptlvct 1bwokess not only
(reception parts) 312 arranged along the periphery of
tHehe: Iodlat fioic twheel b3t 0aake hiiyed.appWid a8irdd il asl Moving
on left and right side portions of the bucket 312, :
nedhlaGRIE N1 R | Ssdl2hatncdd 221868 ROV deth dhesecTontly
attachment parts 312.y and 312z are fixed respectively :

rebeakndt tdehed pa b« RohR dHa ke 1showy axapl e)  31la
- provided for the support plate 310A" and an attached

part b@gb in the shown exanple) 311b provided for
t he support plate 310B fixed in a fitting state.” At

t he ?E%b?ﬁﬁr@hb89§h§§E the. support plate 310A, a

firs simlar to the aforenenti-oned.
. giogﬁran re egpfn qglgq raEBpggthg Eﬂ? %nggéﬁs rgé 1on
of a clocklnganechanisnrin another embodimeht according to the
invention will be described. This embodiment is different
 from the before-déséribed embodiment in a bucket (receptioh |
"Part) provided for a rotation'wheel.210-and only a part of
' fitting'parts. Only the different points.will be described‘

 bele, and'description of othe: construction.is émitted.'

| [0110] |

Fig. 23 is a schematically'perspéctive view showing the
structure of a rotation wheel 310 in this embodiment. in this
rotation wheel 310, similarly to in the rotafion wheel 210;
to supporting plateé-BlOAfand 310B arranged on both sides in
an éxial difection, plufal buckéts.(reéeption‘parts) 312
arranged along the periphery of the rotation wheel 310 are fixed.
: Mofeparticularly,oﬁleftandiightsideportionsofthebﬁckét

312, attachment parts 312y and 312z are proVided.“These
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a back fitting part 311Bx simlar to the
aforementioned is forned. [0111] Fig.,24 is a
schematical |y perspective. view of the bucket 312.
Thi s bucket 312 has a contai ner-shaped part and
attachnment pieces provided on right and | eft sides of
~this container-shaped part. The container-shaped part
is formed alnost in the shape of a rectangul ar
atpachiealtepppéd 432% %h@l%122ha@eafb%@@oﬁ$%%$¢tgﬁﬁky o an
. back part 312c, left and right side parts 312d, and
at&nchppepastir f(aeéepant thadshown opxampl ¢ Ackl barmrovm@h for
are continuously opened and form an opening part 312a.
th&hssprbeck efl a3E23 1 DA, arst ahes vherieed tos rftr Oho 1giide thacesown
to the peripheral side of the rotation wheel 310, is
 exhbinped) 8flanpronhésd bt arhes unfrace tobltlte BabBomipadtin a
.. 312b, a part on its front side is an inclined surface
fistAhbaktheet hait i thdé heer Bi10E EAENLA ONESIE DO B @bt plate
Further, ‘at an. outer édge on the front side of the ,
3108t tpmiRAI £ 312bn g B LA OBLChKOS MAT 4 r Htharardeidiationed
in the aforenmenti oned enbodi ment nay be provided. 71

isl fddgda, Olishde phe;shdeapastse Hodpe ShbBSRESAIate 3108,

pieces 312e and are provided. A poriion on

« Sy g e s e a0 B 1o

fo fitting parts in the aforenenti oned enbodinent.
HiY gher at a side edge of the attachment piece 312e,
t he ment part 312y fixed to the attached part
Lhe pbigepment ,

Fig;24jr;aschematicallyperspectiveviewcﬁfthebucket
312. . This “bucket 312 has a"container—shaped. part and
'attachment pieces provided On_right and.left sides of this:
"containerfshaﬁed part. The container—shaped part is formed
a-imost in the shape of a rectangular parallelep‘iped as a whole, |
has a bottom part 312b -a back part 312¢, left and right side
| parts 312d and.an‘upper surface part and a front surface part.
whlch are contlnuously opened and form an openlng part 312a.
This bucket 312, in a etate where its front sidejfaees to the
: peripheral side of the rotation wheel 310, is’fixed.. Of an
"inner bottom surface of the bottem part 312b, a part on its
front side‘is an inclined surface similar to thataih the
aferementioned embodimeht. Further, atlaniouter edge on the
front side of the bottom part 312b, a projection;part similar

to that in the aforementioned embodiment may be provided.
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of the support plate 310A is provided. On the other,
~at a side edge of the attachnent piece 312f, the.
attachnment parts 312z., 312z fixed to' the attached
part 311b of the support plate 310 B are provided.
[0113] The bucket 312 is constituted as an integra
nol di ng product using an integral plate-shaped
mat eri gl .. _Narmely, the bucket 312 is a nmenber nol ded
intedpiﬁﬁﬁ by various nolding nethods, for exanple,
plastic working such as pressing or forging, casin
nol d WWSERIORgERECH 3R PegdtS 61 2Pn) ebta ot Piecaw 33@16 and
wor ki ng. More particularly, the bucket 312 in the
3 1gfb orlf e ove deg- me R bpodAdinngea fhat efxtidpegide of the
- material such as an integral netal plate. "[0114] Fig.
atimolivend aniesel dted deapeesf a hecpov#etti8tdnign pawet 312X
. enmbodi nent. An integral plate-shaped material 312p
cogisdvirtuitiinig g.pR% odntlbe Nidrhinepperysfior ibd dforementioned
' press-bl-anki-ng. In this plate-shaped material 3.12p,

- embobidtieorn. paFthr8idb, and & diabk qebyd of2tB22et@nehment piece
“provi ded continuously, the back surface part 312c and
- 31beft thé giit Sdternmphs 33122y SbadH apet pe omitdethed part 311a

continuously, and a bottompart 312b and left-right
ofathaGh rtPbe6es JlFe.is B2l 18E8. " Pkl ¥Eh¥r, at a side
provi ded continuously. Regarding this plate-shaped

edfBt&EI@le %Jc%%’chgbénk%equ.éﬂ@ therbagle Rart Bleetabarts 3122,
nearly right angles to the bottom part 312b, and

-31?229&93& the la%tttabfxiegih‘]&)ag‘itd§l PBrd s t%:lezgup%g).?r% plate 3'170

pectively at nearly right :

B are provided. : - |
| [0113]

' T.he"bucket 312‘is constituted as an integral molding
product ulsing an integral I‘Jlate—;shaped malterial. . _Nal‘t;e.ly, the
bucket 312 is a member molded iﬁtegrally by various:'molding
‘.methods, for example, plastic wérking sﬁch as pressing. or
forging, clasir'ig mold working _su.c_h as cést or injection mold,
.énd'c-ﬁt _wdrkirig.. More particularly( _ tﬁe bucket 312 1n the
embodimént' is formed by bending a-pléte—shape'd’ material_such
as an iﬁ_tégral metal plate. |

| [o114] . -
Fig. 25 shows an expioded shape o.f the bucket 312 in the
'enlbodiment. An integ’rlal p_lrate-shaped material 312p shoWn in.
Flg 25 can be very easily formed by pr_e_ss-b‘larikindg_.r. In this

plate-shaped material 312p, a bottom p’aft’ 312b and a back part
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angles to the back part 312c, the shape of a container
having an opening part 312a is .forned. Here, a part
constituting an inclined surface to be provided on
the front side of the bottom part 312b is forned by
bendlng slightly the bottompart 312b, and its part

i s arranged between the left-right side parts 312d

12d. [01 t he bucket 312 in this enbodlnent he
31&6neEr %@ﬁ%ﬁﬁ%&%ﬁpugﬁa 1i7net e LAGHERE T BF@d&r%f’é@C and
312f are integrally constituted. Hereby, since the
LedtmBdahds spaet Qaafﬂs £hedr oﬁé?ﬁoﬁrm*é@vg%d capnpenuously,
reduced, assenbly working can facilitated and a
anﬁaﬁd@%ﬁﬁ@mwnﬂgfc§§?bc®ﬂdbbeftﬂﬁkﬁ%ﬁ atiachgentppieces 312e,
- integrally providing the second fitting part 312x for
31lPeabackesr8dRi val pasiaviohed aceltdtnivenmsdry .anRegguldang this
relation between the container-shaped part of the :
plaekehadt? maderhel BLEp) gy paerdivwy kileg baelt pert 312c at -
~ escapenent nmechanismis determned uniquely.
neineretdgkt ahybesttperfomdmtgpramaositboneng Menking the
for the both parts, the operation of the rotation

le¥heeli gBE0s 7@e qrivthe 330l y1parfoip@ekivd D1 16] nearly rlght
[ Rotati onal operation of rotation wheel]. Next, in

an@ldert ocxlefi gawer kiing, efhechisypd Jihe §Hﬁﬁghﬁgﬂtl§av1ng
a rotation wheel prOV|ded with a bucket having th

oSS n 5o st ot ot ey
1n8.ﬂﬂgBM§acé RS be provided on the front side of the bottom
part 31_2b is formed by bending slightly thé b_ottom part 312b,

land its part is arranged betweén_'the left-right side parts 312d,

312d. | |

{01151 -

In the bucket 312 in this embodiment, the
contai_ﬁer—shaped p.art. and. the attachment pieces 3l2e', 312f.are
'integrally con_stituted'. Hér-eby, since the number of parts‘pf'
‘the rotation wheel 310 can -be reduced, aSsembly‘Qorkiﬁg can
'Irbé fécilitat.ed' and a inanufactur‘ing cost can be reduéed.
: Further, by inte.g_r,.alrly rpro.vi'd_ing the'_-second.fitt'i.ng part 312x
for the bu_cket 312, apositignal relation or an angular felation
between ﬁhe container-shaped part éf the bucket 312 and the
fitting part working on the escapement mechaniém is determined |
' unique‘ly.. Therefore, witholit performing any positioning work

- for the_ both parts, the operation of the rotation wheel 310

73



rotation wheel is internmttently actuated by fitting
of the escapenent mechani sm However, when the
dead-wei ght body is always arranged in one or plura
buckets of the rotation wheel, the rotation wheel is-
always in a state receiving the drive torque.
Accordi ngly, the escapenent nmechani sm nust brake the
rotation wheel, so that drive efficiency |owers.
- CaPnRFefUrELY PRIEREHSST the enmbodi nents, the weight of
. the dead-weight body is intermttently applied on the
rot at PbhOhheel . Nanely, the rotation.wheel is |
constructed so as to repeat the foll ow ng cycle:
af t elRehatdenadlwerghethas péenopatipnt herel bucket of
the rotation wheel and the bucket has been arranged
t hr oighbut it herdpredet edaf hetltangios kimesffhdets in the
dead- wei ght body falls out of the bucket and ceases to
-embriddtiennst he rotation wheel.pthir$dedseithtailsucket having .
_ sufficient that there is a period for which the -
- theenidF gt cOndyitatnoh fudrabigeddnittd tute diuskehedbuckets
_ the rotation wheel, and the number of the _ o
- indged ewBoghnenBROVES] batedngeBesl NULL anrodsbYdinehie, the
- rotati on wheel may be one, or two and nore. Hereby, -

roEHtEbﬂ1ﬁﬁe@@eﬂstbﬁté?&ﬁtt@ﬂt$§e§&t§£@@§ ¢ Byt of the
escapenment mechani sm -the weight of the dead-wei ght -

es?ﬁﬂ¥m?h§'ﬁ@%hgﬂPéﬁ?dfﬁﬂkgmﬁnewm. %g%ndéﬁﬁeueight body is

erefore, since brake force app onto the™-

| al?%%gta{%n\gégaﬁ?%neé@é %r%?ﬂlfaﬁ% %&ék'%%s %Ftﬁ{&gtcg@&on wheel,

ation e reduc rive efficrency can

Fh%i%%ﬁ%ﬁgggh%%Q%%Zl%uéggggstf& 599&§t§99§ééf&££8”thg drive
torque. .Accardingly; the eécapement.mechanisﬁlmustIbrake the
fotation wheel, sb thét_drive efficienc? lowers.' Tﬁerefore?
.in.eéch.of the embodiments, the weight of the dead?weight'body
is intermittently applied on the rotation wheel. Némely, the
rotation whee; is constructed so és to répeat the following.
_Cycle: after the aead—weight has been put into tﬁe bucket of
i the rotation wheel and the‘buckét has been arranged.throughouf
the’predetermined.angle‘rénge, the dead-weight body falls out
of the bucket and.ceases to éxist in the rota&ioniwheel...In
'.this case, it is sufficient that thefelis_a periocd for which

the_aeéd-weight body is not arranged into the bucket of the
_rotation wheel, and the number of the dead-weight bédies
'-ar;aﬁged simultéﬁeouély in.the rOtationuwheel may be_oné, or.

two and more. Hereby, in timing when the rotation wheel stops
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are arranged at regular angle intervals, in case that
t he nunber of the buckets in the rotation wheel is
too small,-t he angle range in which the dead-wei ght
body is being arranged in the bucket becones | arge.
Therefore, variation of the drive torque in the |arge
angl e range 0 becone |large, and the weight of the -
dead-mei ht body cannot be efficiently conyver ed into
hear SsruBeF B LB A S AP e F S FRarcGrah b poay
: preferable that the nunber n_of the buckets 'S
lsr%qa? agRe Lfck @ Lo ﬁ%%taW%WpﬁﬁéemﬁFeéﬁﬁPéer RIGCEprake
of the bucket is 360 /4 = 90 or less), and it is nore
fodesi raght el ahaenthe thentratadti athevlrekeegerys cdicdeamf  the
- nmore (nanely, the arrangenment angle interval of the :
infeekdt tiew t350t A61iengrrbel raticddy thiesdebse ef filgigney can
period of the intermttent operation, the angle range
bei heilght¢kenethe dead--wei ght body is.being arranged in
t he bucket nust be the sane. as the arrangenent angle
intefeal7¢f the bucket or smaller. However, usually,
the angl e range beconmes smaller than the arrangenent

- angl gniBtefvalaboAie @8gkerabtabnedaHyum suhtiaa the Hheket s
-angl e range in which the dead-wei ght body is 75 being

aréra[ d Bepdfiel AF EARIEMBIH- ARl L i At@raatndt thkenumber
bucket becones a racing angle, that is, an angle at

of"\@hé ht B £ O Al 1 90 WRael+ 19 3.1l A t%bagﬁam%ﬁhé hengle

drive torque is not belng added to the drive

rahtl?&é L8] 80 ) end LB ﬁ%ogﬁow g%gtﬁw%!r‘aﬁg% FLHethe

ructure a rotatlon ucket
bugfcg%e te'c%@n sarigarg’eha\”’f?l%rel%%re, varlatlon of the drive

_torque in the large angle range 8 become la;ge', and the weightlzr '
of_'the dead—v}eight body C.annot be effitciently converted into
the drive torque "for- the rotation wheel. Therefore, it 15

preferable that the ﬁumber n of the buckets is four and more

-knameliy, an arrangemént angle ib.terval of tlﬁe buckét-' is 360°

/4 = 90° or less), and it is more desirable that the number
of the buckets is six and more (n'amély, -the_ arrangement angle

© interval of the ._bucket is 360° /6 = 60° or less) . In thiscase,.

- in one period. of the Iin.trermit.tent oper_,a_t-idn, _the.angl'e range
" in which the d‘ead-—wetight bedy is being arranged in thé bucket
must be the same as the arf_angement angle inteival of the buéket
or smailer. : However_,-. rusual.ly, the angle range beCOI-nés'-smaller

‘than the arrangement angle_interval. An éngle .ob'tained by -

subtracting the angle range in which the dead-weight body 1s
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constitution simlar to the constitution of the recess
part provided at the periphery of the rotation whee
of the noving. mechani smclock which is exhibited at
t he Geneva O ock and Watch Miseum 1In this case, ‘
si-nce the bucket 3 has the shape of a container which
opens to the outside in the radius direction of the
rotation wheel, an angle position in which the '
bed@gd-agi e hotC 518 83spnesTse L d et o tliRF Blcket the
is, for exanple, an angle position when the bucket is
buckedt bgcamethea TppErfsidisor tthat. 1Bovwen etig ks mdewhpeh the
rotation wheel is constructed so as to generate the
- rogEibiont eihged bptesks- iand sitghe whebal Sheedofiveheorque is
rotational center due to the weight of the _
nodede-ivgl glitdegody Ihe aotiva Whealhe(ldr iivertaradue i s
little produced when the bucket 3 is located in the
vi ci bty 80f the uppernost portion. Further, in this
- bucket 3, whether the dead-weight body 15 is-
exhagstyed3§ raamwvhe chealketi c3 10k thetswhedtutde f at adt&hion
wheel rotates by an angle cl fromthe above angle ,
whRes! pireRriideddetiammaneshdRe . (Resddt ol pd et At3 OMaving the
between an intersecting point of a perpendicular-Iine

coP8%3i0g1BnC ek 9hdak o 76nROShEL LR tﬁEiBHeogef@Q% \r’]\gnjecggé‘s part

body 15 wth the outer surface position o

prgﬁ géag%?hgﬁggQ%?%gﬁﬂﬁﬁgfaEhEnf@f&ﬁf%é;%hégﬁ W tH%g%%@ing,

e "bucket 3 wth e outer sur

eBlrhdar PR PR PO B YRR G
ucket

alHESS! By o TSSO DS BB Bl chleoRELLOTE o
' iCohggﬁﬁéﬁ-‘?&ﬂﬁ"gh_pggé‘}ls oi'fo tt ee %lilltt%ridseurifna%lele radius direction
- of_ the rotation 'wheel, an angle position in whiéﬁ the
.' dead-weight body 15 is easy to be put int_o th‘é bucket is, for‘
..."ex-ample', -an angle pb'sition when th:e bucket is loCated at the
'uppe_'rmést portion. However, since thé rotation wheel J'.S
construcfed 80 as to generate the d:ive torque by left"and right
unbalance of the rotational center due to‘the weight of the
dead—weight body .15,. actually, the drive torque ‘is little
. produéed when -the bucket 3 1s located in the viéinity of'thé '
lup'lpermo.slt p'ortiorli. .Further,- in this bucke{-:. 3, whether .the _
dead—ﬁreight body.l5' is exhauéted from the bucket 3 or not.when
the -rotafion' whleél rotates by an angle ¢ from the abové angle
| position is determined by a positicuan‘al rélation between an
' inte’féectingpoint of a pér?endicularli‘ne_paSSing a centro’i_dal

1
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position of the dead-weight body 15 with the

perpendi cul ar line passing the" centroidal position

of the dead-wei ght body 15 at the exhaust position of

t he dead-wei ght body 15 fromthe bucket 3 is
~deternined. [0119] Therefore, in this bucket 3, as

its side wall is made higher, the angle 4 at which

t he dead-wei ght body 15 is exhausted approaches 90 -
Pofadrieds Qfr ddiml 98a9 Wil opedy i h> Wiblerthe PHEpEagBrface
: the drive torque for the rotation wheel which is

- pPogerfdroat ed Bye dniieglot: topodhel Ye asdnweill Gt s tisLg point
- the height K of the side wall rnust be. increased.
ofHohweverdesivpdé efige hef ghite darmiott Bk vgoth $bet haterheurface

angl e ~ exceeds 90 degrees, it.is difficult to
ofhehgteer-tveel girti Bedgflfi Ci tlame]l v,0426] s1a refies toitdiebe tween

hand, since a bucket 4 shown in Fig. 34 has the shape
a-@bﬂ@ﬂhﬂﬂiﬂﬂ“ﬂheMﬁﬂﬁb(HKIB 40 the sheenreverse towhbeh is

rotational direction of the rotation wheel, the bucket

mehsuGaR kaepnhbobding éherileashmaighiudode b kReabtanree 3,
where, the 77 above angle 4 is about 90 degrees. -

- anbharefoger o ke @hbvgntef:g@@tlﬁgoggfﬁ@ dy ﬂhféeoﬁ%leghéuﬁace
' t he dead-wei ght body 15 can be nade Iarge and the

'pogﬁt!%nggf%%bgﬂgidﬁﬁﬁ ?@tﬁﬁﬁéﬁﬁ§%ﬂ g'dldﬁyéillne

bucket 4, in case de ma IS na

BRI Lcomd e 0 oA G OIS (LA S Phs
] th(eae%(eh%{hg{: 'p?ﬂe Sleel Itlrl]ll%r agﬁagglghgb &f@%rﬁ_[gm the bucket
3 is determined. | | '

) {.01191

Therefote,.in this bucket 3, as its side_walllis made
highér, the angle ¢ at which the dead-weight body 15 is
eﬁhausted approaehes'90 degrees gradually. Therefore; in
order to increase the drive torque fer'the rotation wheel which
is Qenefated by.the weight of the dead—weight.bedy 15, the
hheight’K_of the side wall must be inereased. However, since
the height cannot be set so that the angle ¢ exceeds S0 degrees, 7
lllt is difficult to helghten the drlve eff1c1ency
[0120}
On the other hand, since a bucket 4'shown in Fig. 34 has
- ~the shape of a cohtainer which opens to the side reveree to
the_rotationai direction of the'rotatioh wheel, the bucket 4

~can keep holding:the_dead—weightrbody 15 in a range wherevthe
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hi gh, a position in which the dead-weight body 15 is
"exhausted is'distant fromthe angle = 90 , and
beconmes close to an angle ~ of 180, so that the drive
efficiency lowers. Therefore, in order to solve such
the problem I|ike the above bucket in the enbodi nment,
the shape of .a container which opens continuously
fromthe side reverse to the rotational direction of - '
abplie #015e dors whewlt $© dese assy-i phbeakrisree Wodrdveetoraue
adopted. Hereby, both stable holding of the
- pradugedebghtheethiohts odndhengeaderiehghbfoadie 1§ cae be made
efficiency can be achieved. [0121] [Drive source]
laNgrt, astr bbeudeive théidieveysoancekelR0craashd. However,
enbodi nent w Il be described. The drive source 120
incahdtsi tutcdett e aboveasel bbatdiheespdet waddd iiss made low,
conposed of the clock drive nmechanism as descri bed

poabovelithithad ohk diddrevanieitanbamifiunst 1 sestast tae bucket
drive part for various clocks such as a mechanica

4 €hogkppOyadt 21 e d4Sidigyi: Goyst alb eesonat estadhen avheel
~ radi o clock having a function of receiving tine

| mbe&as@et | Ofh Whtehcanfagt]cp 78, wave @neh G SeiibRg 1l B made
di splay, and is generally called a novenent. A tine

.hlghspé ARG DG 09 & diakaplat §nansh a@sls%aﬁgted

uf er case are conbined wth thi's novenen
T SR G T N P
angle%}arl%% OUEPEhaQQSPaH£§9L¥§91cigﬁ%§ioﬁérs Therefore,
| in order to solve such the problem, like the above bucket in
the,_embodiment} .the shape of a container which opens
continuously'fronlthe-side reverse to the rotational direotioh
| of the'rotation whe'e'l to the beripheral eide ehould be adopted.
Hereby, both stable holding of the dead -weight body 15 and
1mprovement ‘of the drive eff1c1ency can be achleved
[(0121] -
.“[DriVe source}‘
Next,strucrureof{juadriveSOurce120j11theembodiment'
will be desoribed. " The drive source 120 constitutes.the above
'.clock dri#e part, and is oomposed.of the clock drive mechanism
- as described‘above. This clock drive mechanism functions.as'
.a drive part'for various clocks such as-admechanical olock,
T a quartz clock using a crystal resonator, and a radio clock

having a function of rece1v1ng time 1nformatlon w1th a radio
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.circuit 120A includes an oscillation circuit 121
~including a crystal. resonator, and a frequency
demul tiplying circuit 122 which .
frequency-demul tiplies a basic signal outputted from
this oscillation circuit 121. The frequency
demul tiplying circuit 122 outputs the predeterm ned:
clock signal fromthe basic signal. Further, the
wargt o ROSHEFHL NPe CRRRI ShcP2eB, PREI hgegenerally called. a
an. el ectronot or 123 conposed -of a stepping notor which
noggEeates Hjome desplryrroit theledew siddadl plahd aad hands
rotati.on transm ssion part 124 conposed of a whee
andr ai roulie T hasecaasai daanb rotdwilidh dhi putowdimarhi $o construct
el ectronotor 123 and changes the rotation output to
thehesprddetlecid.ned rotati onal speed. This rotation
transm ssion part 124 outputs rotational notion of
hi ghatceanacy ‘whi ¢ch adjusts to tine. information. By
driving the hand Q shown by dotted lines in the
~drawapgsubih Lherigotati onak @pivenseutpetied haomitdeock
rotation transmi ssion part 124, ‘the usual. clock is

 cieenstr gt Rhind @123ka kbl ouldut S HHRHR NP et BEock
rotation output 79 mechani sm 120B of the drive source

ci}ggiﬂniﬁoﬂa{ﬂéfﬁﬁféséh'os %ﬁd%ﬁﬁﬁ%%ﬁ%%bﬁ% 1%%3inc1udang a

operating on the basis of the clock signal outputte
ox 08N Pesshat; o £ EONSOLARI IpTL Y cladiee 122
m§EhOE LB SONRRRGR.B1 3PS TR JRANEE AR A 2ron
cnf L8 a6, SOk, S 3o |3 L A0, B 1
circuit 122 outputé the 'predet'ermined clock signal from thé
basic signal“. Further, the rotation .o_utput‘me_chani'sm. 1208
includes an electromotor 123 Compos_éd of a stepping_motor which
operates upon reception of the clock signal; ,and a rotation
transmission part 124 composed of a whéel train which transmitsl
rotation output of this electromotor. 123 a.nd‘_ chancjes the
rqtation o'utput.to the predétermi‘néd rotational speed. This
J:ot;ation'. tfansmis.si.on part i24 ’outpl__lts rotational motioﬁ of
high accurécy which .adju.sts to time infoflma.tion'. By driﬁing
.the hand_Q shown 'by dotfed lines in the drawing with the-
rotational motion o.u.'tpu‘tted from fh'e rotatiqn transmission
part 124, the usual clock isr c_onstrulcted‘. | |

[0123]

Fig. 27 is a diagram showing the rotation output .

79



magnetic field generated through the, stator 123s by
the supplied clock signal, rotates at a period
synchronized with a period of the clock signal. The
rotational notion of the rotor 123r is transmtted
froma wheel 124a integrated with the rotor 123r
sequentially to wheels 124b,. 124c, 124d, and 124e.

The rotation of the wheel 124c is 'output by a center
neghepisnshad® o2ihe dndve seurerat 29masfe phetwhedprriz4e The
is .output by a cylindrical nmenber 124g. Further, the
elegtabionioof 12Recpwheting24e thetbanss ¢fethe hcbugh signal

wheel 124h to an hour wheel 124i and output. Here,
cutipualkky, ftan tthe ckatercintpit 12M0&f toiR24i sethe ssatomdl23s,
handi s connected and fixed; to the cylindrical nenber -

a 424U, 12he ke henthd sicionnectted andsf,i xed; aandtép 123r
: t he hour wheel 124i, the hour hand is connected and

cohp¥8dd 00328t rhanthe mREYAEL BRichthe ARPENESIN®bposed to
- connected to the rotation output nechani sm 120B, and °

thb%@&&f‘ﬁéi@a&@ §Eb98§'ted%%é’f‘al£1§m athd %@%tckaBYﬂﬁ% is
“of the output parts of the center “output shaft 124f,

subfgieyl tadnical, 11 ReRber 51340, . angd 4.he hqury, 80 wheelt s on
b ;i 0

However, as descri bed above, in the usu

B s o 3 SRR EATL UL BB LR 088 oy ene
sullBIDE 2249, ool 2 sbeed oI LIS, IB0k e
o DU GHog. cAIeSRER! BLion, SPefdl St oL, 8 RS or one
ofgchaniom ol ock. . Further, generally. e movenent of iy,
the.rotor_123r sequentially to wheeLs 124b, 124c;,124d, and
l24e. The_rdtation of the wheel 124c.is'output by a center
output shéft 124f, and the rotation of the wheel 124e is output
by'a cylindricai ﬁember 124g. Further, the rotation of fhe
wheel 124e ié transmitted through a wheel 124h to an hour wheel
1é4i and oﬁtput. Here; usuailly, to the_qenter output shaft
124f[thésecondhandiscmﬁnectédandfixed}tx)theéylindrical
member 124g, the minute hand is gonnectedkand fixed;‘and to
thelhour wheel 124i,_the'hour hand is Connected_and‘fixed.

[0124] |

In the embodiment,_the hénd\is ﬁot chngcted_to_the
E rotétion butput-méchanism 1208, and takes out the rotational
motion from at léast any one of the cutput parts oﬁ_the_éenter

output shaft_124f,-the cylindrigal'member 124qg, and‘theghour -'
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in allowable I evels of drive torque and | oad torque.
Therefore, it is necessary to secure such drive
torque that the notion converting nechanism (the
above dead-weight lifting mechanism and rotation
wheel ) of the noving nmechani smclock can be driven
accurately. In this case, w thout changing the drive
torque and.rotation speed of the drive source 120,
whekd idve Homger,cas dsednibesasledvoy lisihg Uéuéldelwvement
reducer, . though the rotation speed lowers. On'the .
smt:laethhaminta\hemmtmlet rettaf i die Spéed retatnomeapedd ohethe
~drive torque lowers. [0125] |In the enbodinment, in
seabfldr htadadihset cybéndrivelrntabeonl 3pgekdaandosetive speed
- the drive torque, a part of the clock circuit 120 of

o £t Fige GinMe SBUREe 428 tise Modirf WRdel ol bei bsedroEagion28eed
is a block schematic di agram showi ng the inner

ofCONd | hhi-OmA{d ! henbequeneyt daukpbleplil NGr&i Mokt talways
122 in the usual clock circuit schematically. As - :

pr%@@f@b&@ E50ar28e kBtéB§o£fSﬁﬁﬁﬁﬁyoﬁeﬂwétm&%Yﬁ Onechanism
circurt 122, plural frequency demultipliers 122a are

c—lggﬁzne%fﬁtmﬁswn@m CHRERARBLANYl: PULRUIGASE; SR |

fhe oscillation circdit part

o G B TP ol R PO e,
n_an ou

it lﬁa??C%%s?ﬁ%pﬁ%o%%gwsqaléﬁ%y&]ﬁi‘ﬁa*f?%%ﬁtl%?%ﬁg?z‘%e Htion
oSSR Sl Sl A QUL Sl Bl el LA 1220, Bl o
anggég’%gn {qﬁ*g%uigﬁttﬁeﬁ&?{ﬁ%’ mdeecrlrllétlntllspl !:]e.gcizczaan \f)vlgi griven
accurately. 1In this case, without changing the dri_ve tordque
and rotation speed of the drive Sbﬁrce 120, the driﬁe torqtie
‘can be im:rea'sed by using a speed reducer, though t.l'Iie rotation
speed loWers. On the other hand, when the r.otatio'n_-sp_.eed is
'increased, the drive torque lowers.

[0125] |

VIn the e,mbodiment‘, in order to adjust the drive rotation
‘speed and secure the driffe torqﬁe, a-pér't.of the cloc]g circuit |
.120 of the drive' soﬁ:.rce. i20 is modified to be used.' Fig. .28_
is a block schématic diagram showing _the, .inn.er' cénstitut‘ion'
of the frequency' demultiplying C,iI‘Clilit 122'inrthe usual ciock
:éircuit schematically. As shown 'in Fig. .28, in the f.requer.ic_:y_
.demultiplying' circuit ‘122, plural 'frequéhcy demultip.liers

122a are:connected in series, are ference signal o.u-tputted from
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signal line 122b. Hereby, by this output signal, for
exanple, by the signal of the frequency 128Hz or
 64Hz, the electronotor 123 is driven. By thus
changi ng the frequency of the clock signal for
driving the el ectronotor 123, the output rotation
speed of the rotation output nmechani smcan be
i ncreased W thout lowering the drive torque greatly.
thpoe26} 1Lahdbe cbnstitaréoh]lastdlywhiks Wheheency is, for
- construction of the clock 1000 in the enbodiment will
exbapdescBibedbkAhel sl dLkidODO dmd tiastdnbadchenk, sigsal of,
- shown in Fig. 30, conprises a drive source 120 or 120
foasexamgdi ey elMechani skempanit im deaduweughtighhltige 122b.
mechanism 100 or 100" as a first notion converting

InMBCH MDA m2ntt atp 0t Wieghe abyOFrddleasyadeREDblicrs
notion converting nechanism and a tinme display: part

128505 hd £f i e ROV flead-oMiaiH slightbiing iaeans 2y’ or 1227
i ncl udes t he dead- weight lifting nechanlsn1100 100’

- isandedheutdE L YR aS?ELE%ﬁe%% , ddiQ1 £ ipTher qt%‘%‘é@d@f@%%bﬂg from

mechani sm 200 i ncl udes he rotation wheel 210, 0,

engd-LhGebLIPadkankay st 183200 4032 3 otk ““HeY Sutput
1 JEEaAam s deserLibed ahpYes NG Wl BHLS BAELL Ve n 1,

at’i‘onal Mot i on IS To

oy IEHAIENE o bRl on o, | pherr t@%%ﬁai%gaélgegcmmowr
12?(3lI :Ese,Cctir vér?keanuéhljsr oc atu?gen?glflt@ he frequency of the clock
signal for driving the elect-romotor 123, the output rotation
speed of thé lrotation output-rmechanism can bé increased without
.'lowering the drive torque greatly. |

[0126] . |

_-_.['Whole construction}

Lastly, the whole construction of the-cl'olck 1000 in the
embo_diment will be described. The c_lqck 1000 in the embodimént,
~as shown in Fig. 30, Co‘mpr.ises a drive source 120'_or 120" as
a drive mechanism part, a' ’dead—weight lifting mechanism 100
| of 100’ as afirstmotion converti.ng'mechanilsfn, a rotation wheel.
210 or 310 as a second motlon converting mechanlsm, and a time
dlsplay part 250. Here, the above dead-weight l:_Lftln'g means -
includes the dead-weight l.ifting mechan_iSm 100, 1007 , and the
_driv_e source 120, 1'20". : The ‘above clocking mechan,ism 200

"'includes the rotation wheel 210, 310, and the time display part:
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part of the usual clock drive nechanism (for exanple,

rotational notion corresponding to an hour hand of the

clock, a second hand thereof, or a mnute hand

t hereof) or what can be directly taken out from

notion parts (a wheel in a wheel train and the like)

ot her than the output part of the clock drive

mechanism [01281 The first notion converting |
25fechani sm (dead-wei ght lifting nechanism converts

‘the predetermned rotational notion outputted from

the @pig@]lsource (,clock drive nmechanisnm) into a

noti on node other than the rotational notion. Here,

not i Phe adercotbeatcehemo t he or ot atdoamals b arhareangk drive

noti on other-than the notion rotating around the
mePheHE LRI &% etk @i Sed féHo@Sa%Eﬂdeou}tTgaﬁg 8kbh@bly. Bftational

reci procation.” In case of thi.s enbodinent, by the

mok@bat | OngOfe t hendii Ve, PREYend Ne ndeadnwehght bebodynt inuous,
perfornms translation, and nore particularly rising

"ro?%t%iﬁg' FUrd e d1h£@seo 0L+t Be . enbadi-pept , 3% ShOMWion

raw ng, et ween the drive source 120, 120

' moﬁggnf ﬁ%y&%% ﬁ%llrlé?téaqp b%s AP . @gkgﬁcgggi %%ﬂ[o@he OI%t.put.

ransm ssi on mechani sm conposed of

an appropri ate _decel eration wheel rai.n_or ,an ‘
228 borbpr (i A08Terattoh WiEkl® ¢ PECH=Ry "be ( BF ol TP
urther, the. drive source, 120, 120'. and.the, fi :
rof 31 BRAL ARG U 10 eI S 56, R0t e 81 B SLocks
connected as shown_in Fig. 31l. 0129L '
a second hand thereof, or a minute hand thereof) or what can

be directly taken out from motion parts (arwheel in a wheel
train a'n'd the like) othet than the output part of the clock
drive mechanism. |

[0128]

The' first | motion converting mechenism (dead—Weight
lifting mechanism) "converts the predetermined rotationel
motion outputted from the drixfe source (,cln_ck dri—ve mechanism)
into a motion mode other ‘than the rotational _motion. Here,
motion mode-other tnan the rotationa_l'motion means motion other
.than the-motion roteting around the nredeter_mined _axis, ‘for
examnie, transiation ._er r_eciproca'tion_. In case of this
- embodiment, by'the rotation of t.he dri\ie body, the dead—weignt
~ body perferms tr'_anslatien,_‘an_d more particularly rising motion.
Further, in case of the embodiment, as shown-in'the dra}wing,._

‘between the drive source 120, 1207 and_the first motion
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Next, the second notion converting nechanism (rotation:
wheel ) converts the notion node of the first notion
converting nechanisminto rotational notion again. At
this time, the rotational notion converted by the
second notion converting mechani smmay be the
predeterm ned rotational notion which the drive
‘source (clock drive nmechani sm) outputs. However, it is
copivefrdrialgl emehhant ba céﬁ@erté@ofotaalomatlmntlbhamsm1881on
usually rotational notion other than the
mephedeter AibAedompbatdondl anmeppoopriateadeceietheion wheel
enbodi nent, since the rotation wheel rotates
triafiherdd t kantdppdoptiecavebgbtletathensuppidledtrain may be
- dead-wei ght body, the converted rotational notion is
prbRedednt erntthen] | yhe dpivonadummy ilom, [0B30hndThRe first
time display part 250, on the basis of the rotational -

moMRbhQR P Ut L8 e BY ahhemsEE®Nd 0 1Pt RN & eN¥RIAHIRGconnected
mechani sm (rotation wheel), operates. In case of the ,

| assgggﬂneﬁﬁnph%_ the hands: (hour hand, second hand and
I'ike) 25 252 turns thereby to display time:
This§ dlsplay part 250, in case.. 84 that the
rota |onap moti on outputted by the second not i on
conv nechanls IS_Not suit
i spfag b1 e TR et Lom b S ha Hp g Epl rotation
. rotation conv [ nechani
Wh%ﬁiﬁ% TS o BOF O ARC A s 53 i tiBoti R %%wtmg
: exang and gerforns the tine display accordlnq:
.meGBE FU dptPhestakdongdi It 1wy aqaiqy) At this ime,

rotational motion convertgd by the second motion converting
' mechanism.may_ be the predetermined rotatioﬁal motion“which the
drive source (cl__ock drive m’echanism) oﬁtput’s‘..- Howev_ér, it :i_.s
préferable that the éonvefted rotational :krlnotionr is usually
rotationa_l motion other .than the prede_termined'rotational :
o moti..on. In case of thé embodiment, since‘the fotati‘on wheel
rotates intermittently rby the _we‘ight. o_.f the sﬁpplied
dead~wéight body, the con{rerted rotational motion is the
i_nt.e‘r_mit._tently rotational mo.tion.

[0130] | |

The time éisplay part 250,.o.n the basis of the rotational
motion.ou_i:put’_ced by the second motion converting mechénism
(rotation wheel-) , operates. 1In case of the shoWn,exaxﬁple} thé
.hands= (hour hand, second ha;i,d and the like) 251, 252 turhs

the'reby to display time. This time display part 250, in case 7

g4



In the enbodiment, in the first motion converting
nmechani sm and the second notion converting nechani sm
an. operation in a-node different fromthat in the.
“usual clock (nanmely, an operation which is not -
necessary.for the usual clock) is produced..

Therefore, the construction in the enbodinent is
suitable for a noving mechani smcl ock. Further, since
thihe tdleo oo tdrti e ante ohaini em petpsttedsbyhéhdr iseecgulirmet ion

~ 120, 120" , accuracy of tinme displayed in the tine

codivepltaygpasthachsm bEl Ge@irteds kot tshertalye i dfgsphey time
gener al - purpose clock drive nmechanism a

asmanuf a@ct,ur inglaast cée bepmdyadaditd 0282htiont hienverting

- case, it is preferable that the drive source 120,

med&BAniesmVbeWeHef rout henkt ontaskdes 8f oh hee tha®i ghsPbaylike
part 250, is arranged behind at |east any of the first

thBDLh S %Yt@flté:;n%n@eﬁgﬁﬁbi?ﬂhl@ge £LO: ditslf!@aﬁegeﬁgrding to
noti on converting nechani sm 210, 310, and the tine

-:.ou?%ﬁEEa¥fp@5%R@SBeCEQEQQ%B ?%@qe it becomes difficult

confirmthe ‘existence of the drive source 120, 120

'ViSUﬁ%ig in case that this clock is constructed as 85
the noving nechani smclock, the clock can inprove
appr i on__.nore. IQ this %gse, ' ef erabl e

Chat 8 namortbartrals ot tBu e stoorBiSeR [fverting.
me§B6REBhoAS) g T RECFPTS: TRiciclh COMVErTIng "ROBRA T 20
© 100, /100" and the second nption converting _ nmechani sm
oporgtignoinNgnBPie evénsErnd Fr¥orbet e TroMsiteslock
(ngﬁgﬁ}g gﬁ: Syteggtg_ggewgli%%l ?Lys %%rtt n%escoeslsilrlyh‘f%rl_'ogk?et Il.?sq_lal
cloék) is prodﬁcad. Therefore, the construction in the
embodiment is suitable for a moving mechanism clock_; Further,

-.sj;nce the clock drive mechanism is Iuse.d as the drive source
120, iZOf , accuracy of time. dis.playe'd in the time di_sp-lay part
'_can- be secured. Further, by using the gen‘er‘al—purpos‘e clock
..drive mechanism, a manufacturing cost can be reduced.

[0132] | |
“In this caée, it is' preferable that.the drive source 120,

. 120", viewed fi"_om the front side of the time display p‘a-rt 250,
is arréﬁged behind at least any of the first mOtioﬁ converting

mechanism 100., 1007, the second motion conve’rf‘ing me_chanism'
.210,. 310, énd the time display part 2*570_.7_ Hereby, since it
becomes difficul-t to.confi-rm the exis-tence of the drive sour_ce.

120, 120’ visually, in case that this clock is.constructed as "
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distant fromthe tinme display part 250, in case the
whol e of the drive source 120, 120' is conpletely
-arranged behind the notion converting part- 500, better
‘appreci ation can be obtained., As clocks in such the
node,  there are clocks 10.00" and 1000" having notion
converting parts 500" and 500", as shown in Figs. 31
and 32. In Figs. 31 and 32, parts construct ed
theimtiard yechentiboseloak Fitghe 8Doak e:adnemmped\fb)aﬁmeecslaaﬁlon ‘
reference nunerals. [0133] The clock of the invention
mok&.noin il ¢ echd®, ant yid her afrowvas shovime examplveoad £ the
vari ous changes can be added wi thout departing from

drihe sphrdd 10f0,t heor nyentdan e tRory examploed bhatght atdetion
- dead-wei ght body 15 is the spherical body, it may be

coﬁv@@t!ﬂﬂ@aﬁaPQdBOQr cam ?Eﬂilsri‘iﬁ GHe OB @S0G asortherting
: olling, direction of the dead-wei ght body can be

meEHthQinl be i Robhen g YRRl é’é@@n&'ﬁl@?ﬂc&ﬂgeﬁfﬁlﬁg‘%ﬁé&%nism |
fime of the dead- wel ght body for the dead-wei ght :

‘21 141410 &ﬁ%ﬁ?ﬁqgnsgbéﬁ ﬁ%dggggog%@}%g%ﬁt&ag?_a@%Slte

g as th y Is slid to be
ool tﬁe%n“e e T
os AR e T e B tf%fmc?i;ed
IRERICE: L R
: moi:i(grtl%donvlenrttirn% ;'aa?ﬁ': IS%%d bej%iggrggpgrr]ec1ation can be obtained.
As clocks in such the mode, there are clocks 1000’ and 10007
- having motion oonverting p'arts 5007 and 5.00'4, as shown in Figs.
31 .and 32. In Figs. 31 and 32, parte constr.ucted similarly.
to those in Fig. 30 are denoted by the same reference numerals
[0133]
The clock of'the invention is not limited to only the
.'above_ ehown eXample, and‘ various changes can be added without
departing from the epirit of the invention. For example,
'.t_hought the dead—Weight body 15 1is Ehe spherical body‘, .it may
- be a oolumnar body or a cylindrical body as long as the rolling.
:direction of the dead—weignt body canbe controlled in the
\supplying time and the exhausting time of the dead—weight body
for the dead-—weight lifting mechanism 100 and the clocking

mechanism 200. - Further, as long as the dead- weight body is

slid to be moved, the dead—_weight body may have arblt__rary shape
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[0135] Further, in the clocking nmechanism the

rotation wheel .having the rotation .shaft basically

set in the horizontal direction is provided w th each

| ever which operates by the gravity working. However,

the clocking mechanismis not Ilinmted to such the

node, but it may be provided with a rotation wheel

having a rotational shaft set in the different
ottierecthiaon ther ebvotvke shepezont al directi on. Further,

each | ever may operate by stress other than the

graviioy34for exanple,, by elastic force of an elastic .

menber such as a spring. Further, the first fitting ‘

part Fattisr, the gecerctd-ivdigig: aarﬂtlalglﬁychandsmhethe set

back fitting part 211Bs are provided for the rotation

di%@@hon&ﬂﬂ thBexsdid st dravepiz2il3, dt hee secdhdel yabt2dnited
' and the reverse-preventing lever 218 fit. respectively

tolihd BesE Minfifar gnte bt bh NG PARLS bé-l%\e@ysellaéde@ffwe@émn

these fitting .parts, a common'part can be used

In%soﬁgllsg, e%ﬁ'e dé%a&.eﬁgi‘%h‘éeé%d}tf ctalﬂ%éj'laffﬁ[‘eﬁnf Itﬁ\é%n(f@iyned

erent portron o he sane Itting part
case, as long as each. lever fits the 87
dl%ﬁg?gérlate fitting part of the rotation wheel 110
such Q?g% it can separate fromthe fitting part in
the_ { onal di rection, any fitting structure nay
'be'ado ted. [lndystrial pllca |I|t 0.13 61, The
pr esER t?ﬁ@e eh§§°&$§99hﬁﬁl RBaS vgh?aﬁﬁga%h%? wheel
very novel . appreC|at|on can be obtained particul ar] g
hayang the. rotation shaft baSically set in the hori ontal

direction is pr_ov:Lded_ with each lever which op_eratés by the
gr.avit.y w_orking; - However, the cl.oclkingr mechanism is not
iimit_éd to such the -mode, but it may be provided with a rotation
wheel h&ivingl a rotai:iqnal. "s.haft set in the different dire.'ction
from the iiorizontal direction. ‘ Further,‘ each léver ma}.f
‘oper'ate. by 'stress other than the gravity, fbr e‘xa:[ﬁple,, by
elastic force of an elastic member such as a spring. Further,
the first _f.ii:ting part 211Ax, the second fitting part 211Ay
a_nd'the back fitting part 211Bs are.‘pr.ovided fo_r the rotation_
| wheei, and the first lever 21_3, ‘the second ieve-r 2‘14,‘ and Ith_e
'reverse—preventing 1ever. .218 fit respectively to these
‘different fitting parts. However, as eaéh of thesé fitting
. parts, a common plart .can be 1ised- appropriateiy. Alterxiatively,
| the different lever maj fit the differeﬁt portion Qf the same

~fitting part. In any casé', as long.as each lever fits- the
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nmovi ng nmechani sm cl ock, a design cl ock or. vari ous
cl ocks constructed as a part of an ornanment or an art
object, and reduction of a manufacturing cost and
exactness of the tinme display can be realized. 88
[Desi gnation of Docunent] Claims [Claim1] A clock
characterized by including: a clock drive part haV|ng
a clock circuit which forns a clock signa
 apporpespardifngtiogt part @bdlre nottEtion euteedt 110 such that
mechani sm whi ch out puts rotational notion synchronized
itwiddn shpachbek fsicgnathe affiittdthgnoidion donvwédre i ngtational
mechani sm whi ch converts the rotational notion which
ditrbeteback adki e thahly StttrRuts dentd ya beMadepdfedrot | ON
ot her than the rotational notion; and a tinme display
Iﬁ@ﬁ%t@hb&hAgpaﬁb@bﬁ1&&@? COffeSpOﬂdlng'V to the
notion node of the first notion converting mechani sm
[ A aipgy3k1A- clock characterized by including: a clock
: drlve part havi ng a.clock circuit which forns a .clock

- Si gn%eggﬁ’f%&%ﬁ%r‘%gt&%ntﬁ% af %ﬁdﬁlﬁd 9AvaHLRYLs that

nmechani outputs rotati nmot1 on syn

ve%gn%n%%ﬁd %%% 14%%(5(%: Sbgngbt ane%%fyyﬂdT%r y in a

vertlng sn1mh|c convert rotationa

tion ch the k drive .part ﬁ ﬁg GyfAJ%s cf%cks
mogfngné‘{er? “ﬁtﬁ“} o‘h n Ehé ot | Shar ot on
constructed as a part of an ornament or an art object, and

reduction of a manufacturing cost and exactness Qf the time -

display can be realized.

88 -



a second notion converting nechani smwhich converts
the notion node of the first notion converting
mechanisminto the predeternined rotational notion
"or rotational notion, different fromthis rotationa
notion; and 89 a tinme display part which displays tine.
cOrrespondineg to the rotational notion outputted by
: e secqnd nDtlon convertln nechanism [C aim 3] The
D@F&@Pa§&88r8ln8°F8m€P§|n1§ grein the first notion
convertlng mechani smis constituted by~ a dead-weight
[Cledm Ad ‘mechani sm which lifts periodically, on the :
basis of the rotational notion outputted by the clock
dri v@ cpafk, chadegtenérght bodpclndang:| ower position
to an upper position; and the second notion converting
mechantsatcksdrbnist Pant edavbygaarotatk oni wheet which ferms
rotation-driven on reception of the dead-weight body
a slppki edlghadncdheedpaddiripght body, | afid i aagrohechami smtput
_ [Gaim4] The clock according to Caim3, wherein the,
metbbat sanahichodudpudst pot s edohy ] thet Sec ofghclorvel teédgeith -
mechanismis intermttent rotation notion. [C aimb5]
théhelskrckigagording to Claim3 or 4, wherein the
' rotation wheel has plural reception parts for

a first motion convertlng mechanism which converts the
rotational motion which the clock drive part outputs into a
mode of motion'cthér than the rotétional motioh; and

a time display;part which displays time correspdndingly
.fo the motion mode of.the.first.motion_converting'mechanisﬁ.
[Claim 2]

HA. clock characterized by iﬁcluding:

- a clock drive part having acclock circuit which formc
a clock signal.ccrresponding to'time,.and a rotation cufput
' mechcnism which outputs rotational motion -synchronized with
thc clock.signal; |
| | ﬁ'first motion converting mechanism which converts thc
rotational motion wﬁich thé clock.drive part.outputs intc a
mode of another moéion than the rotaticnal motion;

a sécondlﬁotion.converting‘mecﬁéniénlwhich converts the
. motion,modé of the first motion ccnverting mechanism into the”
predetermiﬁed 'rotacional ﬁotiocﬁ‘orf_rotational .motiocc

different from this rotational motion; and
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recei ving the dead-wei ght body at its periphery; and
t he dead-weight lifting mechanismis so constructed as
to suppl yt he dead-wei ght body to the upper reception
part, and return, after the rotation wheel has hereby
rotated by the 90 predeterm ned angle, the dead-weight -

- body exhausted fromthe reception part to the |ower
position. [l aim 6] The c|ack. .accordi todaim2, . -
Bier 81 LI EIRIAY BRT e bl (80 Ao haRe (P Ort $TRoNdingLy
front side of the tine displa ar.t arranged behi nd .

EoanyronEobe tEABa Lt Ml Ghbt Pg’ﬁprE@@r ihyngth‘ﬁeét%?inéim motion
t-he second noti-on converting nechani smand the cl ock

cogivgpltapdpaerhanfiemai m 7]: A cl ock conprising a
dead- wei ght body, a dead-weight [|ifting neans for

[Clpfif g t he dead-wei ght body supplied to a | ower
position to an upper position, a rotation wheel
havi Bge clatki &éscpedipbekty, Cphimak, r ebepeion parts
capabl-e of holding the dead-weight body, and an
- escapeaentr e obanicsinmtehizeht i npeatatiesn t dre isotahsontuted by -

- wheel intermttently, characterized by being

a dondtwealdlet 1Sofaisnd el st e ideadivesobérbodycally, on -
lifted by the dead-weight lifting neans to the upper

thBOsddi PBflEhd hetuRRShaNERERI bR IRP it RNMEy BN ock drive
after the rotation wheel has hereby rotated by the

paPtedgt geAlnRdi gAYl BoaNe dgad: wWeight Redy i gxhausiedpper
fromthe recepfion part to the |ower "position. [Cai'm '

poéltion; and
| the second motion converting mechanism is constituted

__by a rotation wheel thch is rotation-driven on_receptiéﬁ of
thedead—weightbodysuppliedfrmmthedead—weightbddylifﬁing
mechagism. N | |
[Claim 4]

The clock aécording to Claim 3, wherein the rotaticnal
‘motion outputted by the second converting _mechanisnl is
.intermitteht rotation motion. |
 [Clain 5]

.The cleock according to Claim 3 or 4, wherein

the _rdtatioh. wheel has. plural- reception péfts for
‘receiving the dead-weight body at its pefiphery; and.

.the dead-weight lifting mephanism.is so constructed 53 .
, to'supply*the1deadéweight_body to the upper receptibh par?,

.and return, after the rotation.wheel has hereby rotated by the
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The cl ock according to daim?7, wherein the
dead-weight [|ifting nmeans includes a dead-wei ght
I'ifting mechani sm having a drive body provided with a
spiral drive surface having horizontal or inclined
axis, and a rotation drive source which 91
rotation-drives the drive body around the axis, and is

pr‘é%% HaLed 38 § pat EQed%fc?%%\f%k?@t%&ﬂméfh%u%ﬁ:g;@e?rgg the

rlve sur ace y ro drive

he r n to the upper
t on%%fﬁl%@ d% '%ﬁ%M%-ggk acé%%dlng to Caim 8,

erelq the dead-weight [|ifting means has a guide
or guiding the dead-wei ght body upward. [C aim

f
10] T&g cl] oc accqﬁgbgg toﬁgl aim9, wherein the
dead” %L ]L( PdTwhi 1T rF&eoﬁlPﬁE drive
" drive surface. [G aim 11] The cl ock according to any
- Paghelet TR B the fhRBreridetdk thend-isi ghErbadyPart,
. is a columar body, -a cylindrical body, or a -
- ar¥pREFHcaebory. qal aphe 1AL Thiecl bidist aBesianngcervenying
one of Clainms 8 to 10, wherein.. an axis of the drive
mepbapicy, ddte hecprdmatilon c:{amrarmnG]meﬁh@ralsacknd the clock -
according to Caima8, wherein the drlve body has a
dlpaﬂayopasp|ral strip materials
[Claim 7]

A clock comprising a dead-weight body, a _dead—wéight
lifting means for lifting the dead-weight body supplied to a
- lower position to an upper position, a rotation wheel _having,
at its periphery, plural récéption parts capable of holding
the dead-weight body,‘ and an escapement IﬁechaniSm Which '
operates the rotation wheel iﬁte'rmittently, characterized by
being constructed so as to supply the dead-weight body lifted
by the dead-weight lifting means to the upper position to the
' ':'upper reception part, and r'etufn, Aafter the rot:at'ion'wheel has

hereby rotated by the pred_etermin_ed anglé, the dead.—weight body
exhausted from the reception part to the lower position.
[Claim 8]

The clock according to Claim 7, wherein the dead-weight -
lifting means includes a 'dead—.wei_gh.t lifting mechanism having
‘a drive body provided with a Spiral drive surface having a

horizontal or inclined axis, and a rotation drive source which
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arranged in the . axial. direction in a row, surfaces
of which constitute the drive surfaces; and the drive
body further has hol ding frames for holdlng t he '
dead- wei ght body, which are arranged on both. sides in
the 92 axial direction of the spiral strip naterial
pair, and a guide nenber which is arranged between

_ | ; _
ro%g%1%§|5§ v%%rlﬁhgakﬁﬁ. reggagn th Stﬁeg%i egfrgﬁd is

extendi ng |n a radius spira
I %%% The cl ac cQr di n to Ca .
ol BR8P R ot Pre BB A A algﬁﬂﬁaﬁﬁ ésfle%%‘ﬂe arive
iral plag Shapeg terials, arran

suFhaCaxPHl rORRFSCE O FRe. GF 1B Pand E%ﬁ%%.?{ﬁ%s Feed "eron

drive surface by its end edge; and the drive body
theyleHer Ha§lﬁ6P&|ﬁ§ FP&W@QPﬁSrpﬁéﬁéﬂﬁﬁ t he

dead- wei ght body, which are arranged on both sides in
[CepémaRial direction of the plat e-shaped materi al

pair, and a guide nenmber which is arranged between the
] at"éh%rfalw mecetidanpaprClamd habegegni toe eippd-weight -
- extending in a radius direction of the plate-shaped .

lifbiegi mneah€l ham d5juTte neéank Hecoyuwhiading otlenydeart-wfight

Clains 7 to 9, 13 and 14, wherein the reception part
boimsupherdhape of a contalner havi ng an opening part..

whi ch opens continuously fromthe reverse side to the
[cieimtional . direction to the. periphera

The clock according to Claim 9, wherein the dead-weight
- body moves upward while rolling on the drive surféce.
[Claim 11]

‘The clock according to any one of Claims 8 to 10, wherein
the dead~weight body is a columnar body; a cylindrical body,
or a spherical body.

[Claim 12]

The clockiaccording‘to any one of Claims 8 to 10, wherein
an axis of the drive body is set horizontally.-
[Claim 13}

.The clock according to Claim 8, wherein

the drive body has a pair of spiral strip materials
arranged in the axial direction in a row; surfaces of which
.constituté the drive surfades; and

the drive body further has holding frames for holding

the dead—weight body, which are arranged on bothmsides in the

22



side. [Caim16] The clock according to C ai m 15,
wherein an inclined surface which upward inclines
toward an openi ng edge on the. 93 peripheral side of
the opening part is formed on the peripheral side of
a bottom surface of the reception part. [Caim17] The
cl ock according to Caim15, wherein a protruding part

o5 PHOYELRd f0p c d RecLRbenal . efge, flhe patto -
asur]T aceeo? the re,cepfSFon,%. plsé?]teﬂg%ﬂa[ rt&iré% %ET%?%Iaogkude
C i ng, t.0. an n f .G ai 71t009 1g and _.14,. .

DAHISIER el L S TR R TR RN L
f'?%én parts , provided an the rotation a@eel i,n th
e G ey iR ea s 1 v BAcuRCh Fection OF tne
constrycted fittably to the fitting part throughout a
SR%H%EE%F”ﬁh@ﬂﬁ%ﬁkﬁ%ﬁnined angle of the rotation
wheel , and supported so as to turn accordingly to
[H16iMar'd! rotation of the rotation wheel in a fitting
“state to the fitting ~part; a second |ever which is’
supp@hieedlogknalsicprddngeds &lafiim i ngyhpastiar e capabl e -
of fitting to the fitting part and a non-fitting _
‘post Ghe idchpabledyf hastimgpadrt hef f ipleney pamed asdiral
fits the fitting part in the fitting posture thereby
- plede-ehaplke stapeoialhpe, whdchar dreotaatriaoiyeef the the axial
rotation wheel; and- a. third | ever which can switch
ditrbetfibht ingapestir endndohbeitute the drive surface by its
end edge; and |
the drive body further has holding frames for holding
the dead-weight body, which.are.afranged on béth sideé in the
axial direction of thejplaténshapedjmateriaj,pair, and a guide
" member which is arranged between the plate-shaped material pair
and has a guide edge ektending in a radius direction of the .
plate-éhaped.material.
[Claim 15]
| The clock according to any one of Claims 7 to 9, 13 and
1'14,rwherein the recéption part has the shape of a container
'having an opening part which opens. continuously from the
reverse side to. the rotational direction to the peripheral
side.
[{Claim 16]

: The clock according to Claim 15, wherein an inclined

surface which upward inclines toward an opening edge on ‘the
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non-fitting posture of. the second lever in
cooperation with the first lever; and the escapenent
mechani smis constructed such that: in a basic stop
position of the rotation wheel, the second |ever 94 is
inthe fitting posture, and the rotati on wheel can
rotate forward till the fitting part fits the second

; VY ¢ r.o ' eel .starts rotatin ,
peiile s} B8R oL e Sl AT S Bl b g ipbera
fitting part fits the sec | ever, the first |ever '
s O}Jer nos’pgay He 4 cpearcffr%idrhee THFHRFLIR R furns in
ooperation with the first lever, and the second
[élﬂ%ﬂ:f@ temporarily put in-the non-fitting posture by
the third_ lever; thereafter, when the rotation wheel
furt H&& FIL5ke 8 ororfarnd, tonE1pikst Sy eBRTRiPt ReProtruding

turns, whereby the fitting. part gets beyond the
pagdcdidPrevédedapart acveairera heedds iof thevbptiterusnstace

. the second lever to the fitting posture; and
oft fdreeafcEpt iome Maintst | ever separates fromthe fitting
part and returns to the original posture. 95

JClaim 18] ; :

_The.clock according to any one of Claims 7 to 9, 13 and
14, wherein

the.escapement:mechanisn1compriSes plural fitting parts
provided on the rotation wheel iﬁ the rotational‘direction}
a f_irst lever which is constructed fittably to tlﬁ'e_ fittihg part
 throughou£ a range of the predeterﬁined.angle of the rotation
wheel, and'supported sd as to turn acéordingly to fofwafd
rotathxloftherotatidnvmeeljjlafittingstate1x>thefitting
part; a secbnd lever which is supported tﬁrnably.between a
- fitting posture capable of fitting to the fitfing part.énd a
’nanfitting'posture incapable of fitting to the fitting'part,
and fits-the fittiﬁg paft in the fitting posture thereby. to
enable.stopjof.the,forwardrotatioh of the rotétiorlwheel; and -
a.third 1ever which can-switch the fitting posture and the
non-fitting posturelof the second lever in'coopératién with
the first.lever;.aﬁd |

the'escapemeqt ﬁechanism is cénstructed suéh_fhat:-in

a.basic-stop position of the rotation wheel, the second levef
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is in the fi£ting ﬁoéture, and the rotation wheel can rotate
forward till the fitting éartwfité the secoﬁd lever 2;
when the rotétiorlwheel starts rotating forward from the -
basic stop position, before the fitting part fits.the secdnd
. 1everf the first lever turns by the fitting part, the third-
Ievef'turns'ih.coope;atiorlwith.thé first iever, and the second
leveristemporarilypufjJ1thenon—fittingpostufék&rthethird
lever;
thereafter, when the rotation wheel further rotates
forward; the first lever.furfﬂer'turns, whereby the fitting.
| part gets beyohd the second levef, an& thereafter the third
lever returns thé second levef Eo tbe fitting‘postufe; and
| thereafter, the firstﬂlever separa£e$ frbm the fitting

part and returns to the_original.posture.
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