*159159* [ Designation of Docunent] Description [Title
of the Invention] CLOCK *@0002* [Technical Field]
[0001] The present invention relates to a clock, and

B oving nachant om ol ock. [ Background art1 - SOBMMMATIL
Ceneral ly, various noving nechani sm cl ocks whi ch 5950«

operate using weight of an object such as water or a
[ e 1 gmaveobeeh Deawndnt ForDesandPelon Wat er - power ed

(st o SEhEnTmaemabonesiokae al so. | n Japan. RN
exhi bited at G shodo of Lake Suwa, C ockwork Sci eRgpg«

[Misieuheah Shébdsuwa, Suwa- gun, Nagano. In this

Wat er-powered Arm |l ary and Cel estial Tower, plural
bucketsoomyr e respectively attached to a peri pheral
portion of a water wheel (wheel) turnably, and water

I's pored hpeoagt of ihheseiohuckelsieshereby 4 hecvetes and
wheel turns by weight of water. At this tinme, as a

p&f@ﬁgﬁfgrﬂ?@%ﬁ@hﬁr&mgﬁ Ren&ltatk,t idjh 8668REHABNAL for a moving
nmechanismis used, which is forned in conbi nati on of

mg&ﬂ({gﬁlis Ig¥g%§'i n order to intermttently drive the
VAt &r - whee refer to, for exanple, the foll ow ng

(B20k5RLERG Refgrence 1).

[0002]

Generally, various moving mechanism clocks which operate
using weight of an object such as water or a ball have been
known. For example, a Water-powered Armillary and Celestial
Tower cbnstructed in Sun dynasty of China was restored also
in Japan, and is exhibited at Gishodo of Lake Suwa, Clockwork
Science Museum in Shimosuwa, Suwa-gun, Nagano. In this
Water-powered Armillary and Celestial Tower, plural buckets
are respectively attached to a peripheral portion of a water
wheel (wheel) turnably, and water is poured in one of these
buckets, whereby the water wheel turns by\Neight of water. At
this time, as a clocking mechanism of the clock, an escapement
mechanism is used, which is formed in combination of plural
levers in order to intermittently drive the water wheel (refer
to, for example, the following Non-Patent Reference 1).

[0003]

Further, at a Geneva Clock and Watch Museum located at



[0003] Further, at a Geneva C ock and Watch Miseum
located at 1 CGeneva, Switzerland, a novi ng nmechani sm
clock is exhibited. That noving nmechanismclock is so
constructed that a netal ball is lifted upward by a
chain conveyer, this nmetal 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
Gegfetdi sSwhipted Lyadl . a Imovhig mevhaglsechbhatknisl exkibited.
gravity of the netal ball is used in place of the
Treoh sparingdneekaporrrclddde isaspaowers teprdtegl tRattoewrtal ball
t hi s nmovi ng mechani sm cl ock does not have a
igpdriftoad ardwarmbiel estapenephvegeranithimsboetad ball is put
constructed simlarly to the general clocks. [Non
irPabesls shed ef Bnee pkb vikest & ahicope 6f pVE @ lofPOWRIeE i on wheel
Arm | lary and Celestial Tower, Chinese Astrononi cal
orfd RS ¥akl, 08n &l 06k TR drl whis 1115 £ERE MYy WRM JFRH bif this
Yamada and Hi deo Tsuchiya, published by Shinyosha,
, ANE D QSUT- I i O ;
B oATer et THE ITeen o R BuGTYar o]ty of the
ndfOURI1 1} LR AL peeLed LALTELh bR ERLesbLBE 1ike
ower, the buckets are constructed so that they tan
L.ndi vi L tu nd..t.h |, u f
2 FAeY SBELHY Pl PRgH R g S R oPle mot
very once. . T er%fore,v%ggre are problens that the
[

haYS u @ uPETAS Coholietat EFCRETHe BRGRFLEfouREE 1S

of each | ever if t he
constructed similarly to the general clocks.

[Non Patent Reference 1] “Restoration of Water-Powered
Armillary and Celestial Tower, Chinese Astronomical
Observation Clock Tower ih the 11th century” by Keiji Yamada
and Hideo Tsuchiya, published by Shinyosha, 15, March, 1997
[Disclosure of the Invention] |
[Problems that the Invention is to Solve]

[0004]

However, in the Water-powered Armillary and Celesﬁial

Tower, the buckets are constructed so that they can

individually turn around the wheel, and the amount of water

is measured by the turn operatién of the bﬁcket every once.
Therefore, there are problems that the structure becomes
complicated, and the caught amount of each lever in the
escapement mechanism is small. Further, in order to operate

the wheel continuously, it is necessary to supply a large amount

X
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escapenent nmechanismis small. Further, in order to
operate the wheel continuously, it is necessary to
supply a large anmobunt 2 of water to a water storage
tank arranged above. Further, the Water-powered
Armllary and Celestial Tower itself is decorated at
its external surface, and the internal nmechanism is
difficult to grasp. Therefore, though the

o R eI ERet &@ LA FFPFaBT bk GeTiEtged abewer | EuktgRr, the
in design and appreciation, there is also a problem, _

Wate-peweTotherAIBLIHFY| cad t@ekepFbabnt Toeant yitaehl is
nmechani cal operation node and |ively notion. Further,

deco thfsd Wit etspeneerdaArsit facy, ot tGel #steanhaTonechanism
not only a large anmount of water is required but also

i¢ hisf bdel t nustgbesexadiiersipp i ethoudietted of@ter-powered
size-reduction is difficult, it is difficult to

AFROUCEr@ namaf acd s hatostowand is isighffiguldes0gn and
hei ghten accuracy of tinme display. [00051 on the

apb P& hendn, | ke nDyi B sBeGhapikspn emockhai €Bs iITower is
exhi bited at the CGeneva O ock and Watch Museum and

dsesche tdetrlalls dhatetal bﬁlel:h!aﬁﬂ:'aﬁtg et8tiB8 mode

upper portlon of the rotatlon mhee by the chain

arr® &Y, otrh' s fipkdleDakly Swgﬁéfe?owgréaem:mlllary

recess art t’he rotati on ererore

?&'&81&8 qUg 'I%d%%cg%fcﬁgnow "ftlzhh ”ERS‘P nPalds water is

r|ve sour ¢ dri®ve Solr ce of 'the usua
clock I, S N ?ary ch driv

r CRCoedr PRI REY U T | PACRY MU hanfSreBPoiny nBEapLicd:
Tl?gllrelefo:\rl\gl Cgllzg JS:EQB ¥1conposd1f%f1cuq% it is difficult to
reduce a manufacturing cost, and it is difficult to heighten
accuracy of time display.

[0005]

On the other hand, in the moving mechanism clock which
is exhibited at the Geneva Clock and Watch Museum and uses the
metal ball, the metal ball is lifted to the upper portion of
the rotation wheel by the chain conveyer, and this metal ball
is supplied in the recess part of the rotationwheel. Therefore,
large drive torque is necessary to 1lift the metal ball, a larger
drive source than a drive source of the usual clock is necessary,
and much drive energy 1is necessary. Further, a lifting
mechanism of the metal ball, which is simply composed of the
chain conveyer, is very mechanically ordinary, so that there

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



chain conveyer, is very nmechanically ordinary,, so that
there is also a problemthat this noving nechani sm
clock is poor in 3 novelty. Further, in this noving
mechani sm cl ock, the plural netal balls are always
arranged in the recess parts of the rotation wheel,
so that the drive torque based on the weight of the
netal ball is always applied onto the rotation wheel.
ndviet ¥ or ustihee, tive thdcapeniény mechani smc il e the plural
appl ying the brakes onto the rotation wheel against
nehel doavést erquelwayst aropergede ihehotmtcons wheets of the
intermttently, drive efficiency is bad, so that
rébet tohswiae 8D, asPrichd eraHdhatr iere tPr-gay bdgdds on the weight
difficult. [0006] Therefore, in order to solve the

oBbglye nps bl @il l A aQa8E apb1tiRRl oAtenthenrbsat@on wheel.:

provi de novel clock structure which is superior in

TREPE 61 8] | Hh&d R TBSBARERBLONRE &L LRDsRN dvh ARPHAMINALRS the
for a Moving nmechani smclock. Further, another “object

bP&k%QeoﬂEU,edHei gBtia%ib‘Pi wﬁeghdggé\iﬁge%mﬁqgri%r%e,amust

perform tine display of high accuracy whi eep

i I F p gt { i
oEMLECLIE Aoka €201 RN HALIBY, RERLAGE DLEELoRE pjoncy
s TR B ChBel RE DD oS SORY OB S s 1
ving the Problens] [0007] A clock of the invention

S
d+§%%ﬂ%?50terized by i ncl udi ng
[0006]

Therefore, in order to solve Ithe above problems, an
object of the invention is to provide novel clock structure
which is superior in appreciation of a mechanism operation and
appropriate for a Moving mechanism clock. Further, another
object of the invention is to provide a clock which can perform
time display of high accuracy while keeping a manufacturing

cost low. Further, another object of the invention is to

provide a clock which can operate with smaller drive force than

the conventional drive force and islsmall in consumption
energy.
" [Means for Solving the Problems]

[0007]

A clock of the invention is characterized by including
a clock circuit which forms a clock signal corresponding to

time, a clock drive part which has a rotation output mechanism

g
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a clock circuit which forns a clock signa
corresponding to tine, a clock drive part which has a
rotati on output nechanism4 tM for outputting
rotational notion synchronized with the clock signal,
a first notion converting nmechani smwhich converts the
rotational notion outputted fromthe clock drive part
into a node of notion other than the rotational
fast pohpubhdng ¥ehetiemap|myt bar tsYirieronh s3f ajisth ithe clock
correspondingly to the notion node of the first
shghiedn T drivert hagleecanem ijdeesghandsoovdi o aanvdrts the
aspect of this invention, the first notion converting
rotahiapnsih mohvent sutpettetafromathentlomk afritdeattodinto a
drive part into a notion node other than the
mbdtabifonak ipat baherandahhehti retdicsphay pattodi, Sphays time
time correspondingly to this notion node. Hereby,

dagpubgCya ot WHitd ddpPhay Ciaie ke ryesword iRy 1Yst8EHdRotion
clock drive part, a noving nechanismclock which is

mSHBEBIFOi hieN FARRA-E GloAtIcRN Gy dIa i PRt dHtat g by the
novenent of the first notion converting mechanism or
the mpppggjnmode obtained by the first notion
converting nmechanism and further a manufacturing cost

fg”uggac§§8% dtBly t‘l‘l%le a‘%{getélf cg%ﬂ?%(i%rl%{geff@%nmkﬁg first
genera cl ocks. 10009 urther, a hore
oBES P AR SELPR LR LR Rtk 81 BELT S en o
the clock drive part into a motion mode other than the
rotational motion, and the time display part displays time
correspondingly 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 appreciation can be
constructed by the movement of the first motion converting
mechanism or the motion mode obtained by the first motion
converting mechanism, and further a manufacturing cost can be
reduced by use of the clock drive part which is used in general
clocks.

[0009]

Further, a more particular clock of the invention is
characterized by including a clock circuit which forms a clock
signal corresponding to time, a clock drive part which has a

rotation output mechanism for outputting rotational motion

synchronized with the clock signal, a first motion converting



signal corresponding to tine, a clock drive part whjch

has a rotation output nmechanismfor outputting

rotational notion synchronized with the clock signal,

a first notion converting 5 mechani sm which converts

the predeterm ned rotational notion outputted from

the clock drive part into a notion node other than

the rotational notion, a second notion converting
ngebhassznmvivhi b hcoonetr s 3 Hehe redteitermindel ob tthe ohiansiotion
notion converting nmechanisminto the predeterm ned
ontpatitedafromt thhea chbrck atmatvens r hdmten adinbt-ebeninotieosther
this rotational notion., and a tine display part
thahchtlok sploays itdnd cabtespondh ndatodd wbe ibet atbapakting
notion outputted by the second notion converting

n&8eRBANERMWh [ BR18nvEEE Eh O 10 IR RRPEH 8k ERLSt motion
invention, the first nption converting nechani sm

c6AGYEEY 8 gt At 8dh QRdlo Hpéipﬁrbcﬁ%tertrglgné% Q%ifa%riio\efﬂ%l motion

part into a notion node other than the rotation
oWE&QQtiéﬂgltHSt?.SﬁOHQf?B%RF 998%{6#5&99 gﬁgpﬁglngg] motion,
converts that notion npde Into go allonaf Aotion,
he. 1] i spl ay. . di Ltine .
B8 ek Tk AT FHRP o B IRV EYE Fh Erpspondin
f ti di |, b using the .
<8l b bl B RS ek i St ion
in aﬁgreciation because of the npvenent of

superj or
C?ﬁgeF#?gg fi6tr8hR*EBnverting part or the second notion
convertingipart can be constructed, and further a

manuf 8¢¢4 ng cost can be reduced by use of the clock

drive part which is o ' .
According to the aspect of this invention, the first

motion converting mechanism converts the rotational motion of
the clock drive part into a motion mode other than the
rotational motion, and the second motion converting mechanism
converts that motion mode into rotational motion, whereby the
time display part displays time correspondingly to this
rotational motion. Hereby, accuracy of time display can be
secured by using the clock drive part, a moving mechanism clock
which is superior in appreciation because of the movement of
the first motion converting part or the second motion
converting part can be constructed, and further a manufacturing
cost can be reduced by use of the clock drive part which is
used in general clocks.
[0011]

In the aspect of the invention, it is preferable that



used,in general clocks. [0011] |In the aspect of the

invention, it is preferable that 6 the first notion

converting nmechanismis conposed of a dead-wei ght

lifting mechanismwhich [ifts a dead-wei ght body from

a lower position to an upper position periodically on

the basis. of the rotational notion outputted from

the clock drive part, and the second notion
tenfdmsSthgnaté RN SR TS ebaposafFhagiisy r dcat¢IrPIFRR| of 2

which is rotation-driven upon reception of the
deleduwekdlyht 1 bbeing uppthal 3w ovh itde ldddd wedghd-wetghitgbody

nmechani sm Hereby, the dead-wei ght body is lifted by
frtde a deawerveo ght ibnftto mg npphampssitidme patiatdiom Wheeln the

receives this lifted dead-weight body thereby to be
b&oi ato O-h@dr rveatdoaalt ovebghdbubput bed dexashn iiegghtlock drive

body, and the tine display part displays tine
pREEPIA DI HO dtRwndimttlion ebnivlirs ingt akcBAnWigels composed

Therefore, a noving nechani sm cl ock having hi gh
oBPPr st 2t 1 ON wikaE) ben £ORST & ULS €8l Pynt 8L GBhI QPoRf r&BEption

dead- wei ght body in the dead-weight lifting nmechani sm

o BN d b alabalight egdgh&pﬁps@aiﬂ%mg dBY%dth@ight 1ifting
dead- wei ght body. [00121 " In the aspect of the

mégﬂgﬂiéﬂp' h&régypr%ﬂg*ﬁé§hlﬁﬁﬁghﬁhﬁo&9tﬁ%‘%ﬁ Eﬁ%}by the

not1 on out putt fromthe second” motion® Conver

SELORSM| £ USROG L SRR, i, gpomives
tﬁ]ggﬁ.g.lsfd:ieg] gﬁlg %?J:ég]ﬁ}xif}gcthd{/% %tge%nya%:org)et ir%r’]c'atalon-driven due
to weight of the dead-weight body, and the time display part
displays time according to the rotation of this rotation wheel.
Therefore, a moving mechanism clock having high appreciation
can be constructed by the motion of the dead-weight body in
the dead-weight lifting mechanism and the rotation of the
rotation wheel by the dead-weight body.

[0012]

In the aspect of the invention, it is preferable that
the rotational motion outputted from the second motion
converting mechanism is intermittent rotational motion.
Accordingly, by the operation of the mechanism which causes
the intermittent rotational motion, a nostalgic operation such
as an operation by the conventional pendulum clock or water

clock can be realized. Therefore, appreciation in a moving

mechanism clock can be further heightened.



as an operation by the conventional pendul um c|ock pr
water clock can be realized. Therefore, appreciation
in a noving nechanismclock can be further
hei ghtened. 7 [0013] In the aspect of the invention,
it is preferable that: the rotation wheel has plural
reception parts which receive the dead-weight body at
its periphery; and the dead-weight [lifting nechanism
'suppl [@813he dead-wei ght body to the upper reception
" part thereby to return the dead-wei ght body exhausted
from Ihehegpaean qarthet dnvea tliongr ifodist ppafatbene that:
the rotation wheel has rotated at the predetermn ned
tlaagtetatiesebyheéh haynshipal zasteptbhhphhesswhpkli Receive
operation and the exhausting operation of the
tleade vt gbl ghedyodishatr attat igyy i phee); i$nd the dead-weight
rotation-driven, and the dead-wei ght body circul ates

1 bet ¥egnd Aealead-yebit e d ifHd RGBSR, tHRE the upper

rotatron wheel. Therefore, high appreciation can b

e
ré@%ﬁ%f?gpahﬁpéﬁ reﬁ?tﬁﬁ?e?%%ﬁQ%¥PéeégewéEgg?ﬁ%ﬁg“gghausted

Is preferable that "the c Ive part
ERIRR LAS0L 00831 EOSH Ty DUl B b 80D BB
WREL P oSk "aEeHeLy Far The ABEBRRTRSTY B d i ARy, in
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wheel is rotation-driven, and the dead-weight body circulates
between the dead-weight lifting mechanism and the rotation
wheel. Therefore, high appreciation can be obtained.

[0014]

In the aspect of the invention, it is preferable that
the clock drive part is, viewed from a front side of the time
display part, arranged behind any one of the first motion
converting mechanism, the second motion converting mechanism,
or the clock display part. Accordingly, by arranging the clock
drive part behind any one of the first motion converting
mechanism, the secondmotion convertingmechanism, or the clock
display part, viewed from the front side of the time display
part, the existence of the clock drive part is difficult to
be confirmed visually. Therefore, the appreciation can be

further improved. [0015]
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part, the,existence of the clock drive part is
difficult to be confirned visually. Therefore, the
appreciation can be further inproved. [0015] 8 A
cl ock according to another aspect of the invention
conpri ses a dead-wei ght body, dead-weight [ifting
means which lifts the dead-wei ght body supplied to a
| oner _position to an upper position, a rotation whee
havi n§ 8t°FKsagepirphedy 5ol mtherre@eiﬁer% ¢h&r ke invention
capabl e of holding the dead-weight, and an escapenent
cABBRAARSM isas weditaldt bedvhedeadavp behiikft ing means which
intermttently. This clock is characterized in that
lihts deadiewd-ghtiPodypddy segply ech&odeadower ghlisition to an
lifting means to the upper position is supplied to
upheryppert ractept o part whielkdrledyih g artef tus pdrigohery plural
dead- wei ght body exhausted fromthe reception part to
rébepkovar ppesist icapadflicero ft e Idirag | e Wegl-wdaght, and an
rotated at the predeterm ned angle. [0016] According

eb@apbBReaspPesécRint B IWIVESH | Abtidedeadrareirghttat iR2dYwheel
is supplied to the reception part of the rotation

iMbeehi t twheneby WhﬁuioEﬁébﬁnJﬁ@e@ﬁaf§cf@£§£§§ QElt@@at the

predeterm ned angle, and thereafter, the dead-wei ght

%Q¥w%§?ﬁ%hﬁﬁa&eglEE8H‘b&h rﬁggﬂtkgg H@rﬁlfg nge eggs to

ere e rotation can be ure
S8 A, SN A QD gl e e
BBy B U A% L3RR L aP 60 NSRS one

rggggt¥gh arpquthe lower position after the rotation wheel

has rotated at the predetermined angle.

[001le6]

According to the aspect of the invention, the dead-weight
body is supplied to the reception part of the rotation wheel,
whereby the rotation wheel is rotated at the predetermined
angle, and thereafter, the dead-weight body is exhausted from
that reception part. Therefore, the rotation wheel can be
surely driven by the dead-weight body, and high appreciation
can be represented by the operation mode of the dead-weight
body. In this case, it is more preferable on emphasis of the
motion of the dead-weight body that the dead-weight body is
housed in only one-reception part of the‘rofation wheel at a
time.

[0017]



housed in only one-reception part of the rotation
wheel at a tinme. [0017] 9 In the aspect of the
invention, it is preferable that: the dead-wei ght
lifting means includes a dead-weight [ifting
mechani sm whi ch has a drive body provided with a
spiral drive surface having a horizontal or inclined
axis, and a rotation drive source which
r ot at Tlonthk iasee athe fdihee ibyey taoound tt he pagifsrabid that:
t he dead-wei ght body is driven on the drive surface
thy deadtwenglof tihEt drg wedrody narichdesvesdead-weight lifting
translationally from the |ower position to the upper
mposahisn. wh D 8las landthecaspegtpodvided iviantd epirbBy drive
rotation-driving the drive body provided with the

sepfaeé WavVeg sUHAcE died No it H@lclrl@fédz%&tl%l @hd a rotation
inclined axis around the axis of the drive surface by

dff‘@e rd @t b ORyrd Y & W G -d ey M e gﬁee%tog@wa%ohﬂd the

radi us direction of the drive bo

az?Pé 3 aé,nc?hc"’}féedeaah%req ol 196@91 k11%d¥tr1ve surface
suppl 1 ed to the p05|t can be nnvh
tive
% aéctgﬂ) tXlteh%rtlh’%r ng g Fggsgéyggcg¥ﬁ}éagggmﬁaﬁlﬁg from

| d
2 aﬁéw%pfﬁﬁé‘f%e E%)e@ﬁh(?%a%s%”%sﬁl%ﬁérnﬁde what has a
heIicFiOf? face shape. [0019] Hereby, the dead-wei ght

body ted upward while the drive body having the

spiral drive surface is rotating, and
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 moves in the
radius direction of the drive body due to its spiral shape.
Therefore, the dead-weight body supplied to the lower position
can be moved translationally to the upper position by the drive
surface. Here, the spiral drive surface means what has a
surface shape extending along a spiral drawn on a plane (plane
spiral) and does not include what has a helical surface shape.

[0019]

Hereby, the dead-weight body is lifted upward while the
drive body having the spiral drive surface is rotating, and
the dead-weight body is supplied from the upper position to
the upper reception part of the rotation wheel. Therefore,

weight balance is lost by the dead-weight body and the rotation

10



t he dead-wei ght body is supplied fromthe upper

position to the upper reception part of the rotation
wheel . Therefore, weight balance is |ost by the
dead- wei ght body and the rotation 10 wheel rotates.

The dead-wei ght body supplied to the reception part

nmoves downward as the rotation wheel is rotating, and

t he  dead-wei ght body is exhausted fromthis | ower

vheedpt ot part Th%ﬁéaﬂét@#ﬁéé hedy wapdvied poditd saception
the drive body. By repeating this operation, the
pagtane vas wireglwvard gpethe acbtdtht@r mihetedni Byr et hreg, and the
escapenment mechani sm and clocking is perforned by
delhd-iwetighti bbept i opethatusdredoffrohi shistlatvwen reheeltion part,
002 01 According to this aspect of the invention, in

ahbe redeadicabdyo | tliéi hgweechasiishont e dtivyedbddy body. By
having the spiral drive surface is rotated thereby to

rebbhtting deads wepehhthedy tHe tHhetdPpeh RO Ofs operated
wher eby the dead-weight can be lifted wthout

iheawhiitRentne Lbyr g8cdekvapbrcatendehizke skih€and clocking is
conventional chain conveyer Further, by rotation of

pkReorsRun tHbl Ma: Sk t?t?@nt epee\é%'loapcp@gm %Morghﬂeel

not exit "conventionally can be obtalne can
gi ve ?b@? appreC|at|on as the noving nechanlsn1clock.
[ 0021 n'the aspect of the invention, it is

Pre! ShABbEQLAR d PendEeumLOl i (100, IRARE cp. i e

|nclu €S gui neans ' or g

ST RE BE0: BEL  CER LT W s
drive surface is rotated thereby to lift the dead-weight body
to the upper position, whereby the dead-weight can be lifted
withoﬁt requiring the large drive torque unlike the
conventional chain conveyer. Further, by rotation of the
spiral drive surface, a novel appearance that did not exit
conventionally can be obtained, which can give high
appreciation as the moving mechanism clock.

[0021]

In the aspect of the invention, it is preferable that
the dead-weight lifting means includes.guidelneans for guiding
the dead-weight body upward. The guide means guides the
dead-weight body in the direction of the translation motion,
whereby the dead-weight body can be moved stably in the guide
direction. Particularly, in case that the axis of the drive

body is not set in the horizontal direction, or in case that

11



wher eby t he dead-wei ght body can be noved stably in.
the guide direction. Particularly, in case that the
axis of the drive body is not set in the horizontal
direction, or in case that 11 the dead-wei ght body
noves in a contact state with the drive surface on
the outer side of the drive body though the axis of
the drive body is set in the horizontal direction, the
thai deadnwahghf sbodyaeedey i staabitacte Stﬂﬁélajebad:h/\éh@hdrlve
body on the drive surface. [00221 1In the aspect of
sthEacavent tha, oiitersspdef efabhe tibave bbdydeéaduwki ghie axis
body noves upward while rolling on the drive surface.
o Bitneedrigedeady vies gbt hodhehueszohithe dheedtive, totdy guide
Is rotation-driven around the axis, in case that the

nélgnd- 1ei gbtebodyydeessnabilokk QHetHQadLWéQgﬁ%rB@@% on the
slide resistance between the dead-wei ght body and the

dei{v¥esgurbase al ways increases a drive |load on the
drive body.. Like the aspect of the invention, by
rol'li pgo®% the dead- wei ght body on the drive surface,
frlctlon reS|stance bet ween the dead-wei ght body and

tor quit e HESRES o8P Lhe L SAVERCLRTCLE " 5 ; éfifgﬁasfe that

el 0‘%%61-35%%?%%?5%%%%%6”&@éf’aﬂ%a%h%s LY e
d

sihFdce. P IRe %cab\%%if%% Ro8l R okl body

or a cyljndrical bo
is rot tion deren gfound the axis, 1in case that the

dead-weight body does not roll on the drive surfacé, slide
resistance between the dead-weight body and the drive surface
always increa_ses a drive load on the drive body. Like the
aspect of the invention, by rolling of the dead-weight body
on the drive surface, friction resistance .between the
dead-weight body and the drive surface can be reduced, and the
drive torque of the drivé body can be reduced more.

[0023]

In the aspect of the invention, it is preferable that
the dead-weight body is a columnar body, a cylindrical body,
or a spherical body. Accordingly, for example, in case that
the dead-weight body is a columnar body or a cylindrical body,
it is arranged on the drive surface in a posture having an axis
parallel to the axial direction of the drive surface; and in

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

12



it is arranged on the drive surface in a posture

having an axis parallel to the axial direction of the

drive surface; and in case that the dead-wei ght body

is a spherical body, it is 12 arranged on the drive
surface in an arbitrary posture. Hereby, since the

dead-wei ght body can be lifted upward whil e being

rolled, friction resistance (slide resistance or
aF5RRPAE O EBPHENtR FUBEERBe ERc TREHE WEY FRE tHE@y aHaTeby,
the drive surface can be reduced, so that the drive .
sipad bhet feadrivgegbsdpodincapebeedliécgdnBpwarflophijle being

In the aspect of the invention, it is preferable that
rphéedxi Swifcttimn dregésbedyei s(arirdngedshetirnont abf yrolling

By arranging the axis of the drive body horizontally,
rehéstdead) viee gt e ddye daadbeeighed sty andt thbeldifd edrface

upward in the vertical direction. In this case, by
chhebgurd@useansso ttigat dgas-dveightl dxeiyvrc am e riieeedoidy can

a state where it is held on a vertical surface
bBassH{igeanmaxkal center of the drive body. Further,

by the gui de neans, the dead-wei ght body can be al so

nmovedrhpoajstate where it is held in a top position of

the drive surface or a | owest position thereof. At

this t4mepet QQpe?@ang‘@m;thinQQﬁ)éibﬁ, h?‘cdigr‘??e%%bb'l%” that

on the drive surface ere a horizontal sufface Is

ChSSES ol T R, Tl SRy, 5y
-DERN3 bR, BB 2R B R Oy ene
dggdtﬁéigﬁE body can be moved so as to be lifted upward in the
vertical direction. 1In this case, by the guide meané, the
dead-weight body can be moved in a state where it is held on
a vertical surface passing an axial center of the drive body.
Further, by the guide means, the dead-weight body can be also
moved in a state where it is held in a top position of the drive
surface or a lowest position thereof. At this time, the
dead-weight body is held in a position on the drive surface
where a horizontal surface is taken as a tangent surface.
Therefore, stress produced between the dead-weight body and
the guide means is reduced, and guide resistance by the guide
means can be reduced most, so that the drive load can be further
reduced.

[0025]

In the aspect of the invention, it is preferable that

13



reduced. [00251 In the aspect of the invention, it.is
preferable that 13 the drive body has a pair of spira
strip materials which are arranged in a rowin the
axial direction and constitute the drive surfaces by
surfaces of the spiral strip material pairs., holding
frames, and a gui de nenber. The holding franmes are
arranged on both sides in the axial direction of the
thypidrdlve bodyphast 2rvalr g spized Bokdrt hatdsadluevigheh are
body. The guide nenber is arranged between the pair
amfanded sipi ralret rimp thmtserial siimect has anduiades eiigete the
extending in a radius direction of the spiral strip '
dmiate kiualfadder Bhysuef fte sle fpthk esp Sral sandedmabetriveerpdirs,
pair of spiral strip materials, and the dead-wei ght

hdXQtiyh & afe dige Ui sled DYguige %@Iﬁl@eﬁdgeﬂi@rﬂolcﬂ&léuﬁfmﬁé@ are

construction, wthout conplicating the individua

a S H R Hn %@P%l&é@ o imee bodyaca Be-f €38 d¥ the spiral

constructed with sinple conponent structure. In this

s‘&aﬁ‘?ma'tter'l%lpﬁﬂ?r aaq{& nbhat thé Qfeadi%?& %tdﬁ‘)dil‘hb uide

a col unnar body, a cylindrical body, or a spheri cal

m%@% ndh TR oPRCar 5 AP ol PR cpiger e

nd e uaI Iess thapn the,di st.ance in e ax

Sridy dnaaéof&%?eadguE)?}e P PRSP o g prpTu®dfection
fﬁégéﬁﬁ% £ness er%@ignf??—’fg?' "Gear bl 4t e fef angea

hol ding frame is provjd
between a palr of spiral str1p materials, and the dead-weight

body can be guided by its guide edge part. By such the
construction, without complicating the individual component
shape, the drive body can be readily constructed with simple
component structure. In this case, it is preferable that: the
dead-weight body is a columnar body, a cylindrical body, or
a spherical body; and the radius of the dead-weight body is
larger than the width of the spiral strip material, and equal
to or less than the distance in the axial direction occupied
by a pair of spiral strip materials arranged with sandwiching
the guide member therebetween.

[0026]

Here, it is desirable that the holding frame is provided
with an entrance from which the dead-weight body is introduced
in the lower position and an exit from which the dead-weight

body 1is exhausted in the upper position. Hereby, the

14



with,an entrance from which the dead-wei ght body is
introduced in the |ower position and an exit from
whi ch t he dead-wei ght body is exhausted in the upper
position. Hereby, the 14 dead-wei ght body can be
i ntroduced on the drive surface through the entrance
in the |l ower position, and can be exhausted through
exit_in the upper position to be supplied to the
d?éﬂaW?éﬁhﬁﬂﬁ%YCaP1@62nfo@FQ%%O%§6§%?rbVeﬁH€faCethrough
invention, it is preferable that the drive body has
thararHeranc o anrths PHERERGA Bt s pragian prariaihlrd through
materials which are arranged in a row in the axial
terestt oim diftk cpstd potsé tillbe deibe s biced Mo iths epgation
edge, a holding frame, and a gui de nenber. The
whekdi.ng franes are arranged on both sides in the
axial direction of the plate-shaped material pair and
hol d {he2dead-wei ght body. The guide nenber is
arranged between the plate-shaped material pair and
has argutde egdgecpabt exkendiagtibna fadidspdefeetiblR that
of the plate-shaped material. Hereby, the dead-wei ght

thedyridid iebapnnhBe @it susf @g@rproqvlgﬁ%éo\hén@de@@lral
edge of the plate-shaped material pair is held by th

plfﬂgltgl-ggi F}E@rﬁﬁé’te?{é ng d&gagr@ealppérlﬂgédiq%sa'fbv& hg the axial

axi al ection by the gul de edge part of

dHQScQH' ﬁ aﬁ%”’%‘é@y%r rtgﬁ%e@h%eh‘ﬁ% stie o a‘b%z %‘%@p%ﬁid edge,

teria Su the constructi on WI

Cﬁ%'ﬁgtgpgmahe % L dual sqipenents s g;gonen%ees

e Teadf 170 W th S|np e co

1
%EBH%E%reon both sides 1in the axial direction of the
plate-shaped material pair and hold the dead-weight body. The
guide member is arranged between the plate-shapedmaterial pair
and has a guide edge part extending in a radius direction of
the plate-shaped material. Hereby, the dead-weight body
driven on the drive surface provided for the end edge of the
plate-shaped material pair 1is held.by the holding frames
arranged on the both sides in the axial direction, and guided
by the guide edge part of the guide member arranged between
the plate~shaped material pair. By such the construction,
without complicating the individual component shape, the drive
body can be readily constructedwith simple component structure.
Further, the drive surface is constructed at the end edge of

the plate-shaped material, whereby the spiral shape can be

formed freely and readily by the plane shape of the plate-shaped

15



Further, the drive surface is constructed at the end

edge of the plate-shaped material, whereby the spira
shape can be forned freely and readily by the plane

shape of the plate-shaped 15 material, and shape

accuracy of the drive surface can be hei ghtened.

Further, since the drive surface is constituted at

the end edge of the plate-shaped material, rigidity on
ngbebiadt | endofshape da¢versoyf ade ten deivacseasede can be
Therefore, support structure for keeping the spiral
hehgpeensdnotFumrtther edinay thiee dsupreostirsheuci vr€on@bituted
be sinplified. Further, change wth time in the shape
abf thbe ettt Rideodyf cele bplhedueBepeso malthati Ayr abididdty on
can be increased. [0028] |In the aspect of the
defyenat 0on Jff the IFf Bf&£Eakiracehdin denkee8BEHON PREtefore,
has a contai ner shape provided with an opening part
sUPbEPL 1s% RRANAE EQRULIJMOUR ¥Er iR e s'h%&%rf§ Stdfeqh Mred,
the rotational direction to the ‘peripheral side.

Ve i,.Ng .pat ] i's
L T R P Y R BB gt e 2 PREERE change
i ,on: 1o e | pheral side f he dead-wei gh

w%%%i@%%@sh%p?$£ds$%§% $ﬁe€?%c%%%Y%nb%§¥t?aQ%%ﬁ g?ﬁ%ced, 50
trota ion%m¥egl rotates.in _sone degree in this state,

B pe2RbtT 0¥ FaPt PPs PHEPPREEG downward, so that the
dead-@ﬁkggt body i s exhausted fromthe periphera

si de opening part of the reception part. In

this case, since the_opening range of the opening

part I% i APehtehudiRI 0 YRk ohe Fevhs serefepebip that

the rotational direction to the peripheral side,
the reception part has a container shape provided with an

opening part which is opened continuously from the reverse side
in the rotational direction to the peripheral side. Hereby,

through the opening part which is opened continuously from the
reverse side in the rotational direction to the peripheral side,
the dead-weight body is supplied into the reception part. When
the rotation wheel rotates in some degree in this state, the
reception part is inclined downward, so that the dead-weight
body is exhausted from the peripheral side of the opening part
of the reception part. In this case, since the opening range
of the opening part is formed continuously from the reverse
side in the rotational direction to the peripheral side,

putting in-out of the dead-weight body for the reception. part
is faci‘litated and performed smoothly. Further, a supply

angle of the dead-weight body to the rotation wheel and freedom
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putting ip-out of the dead-wei ght body for the
reception part is facilitated and perfornmed snoothly.
Further, a supply angle of the dead-wei ght body to
the rotation wheel and freedom 16 on an angul ar range
in which the dead-wei ght body keeps being held in the
reception part increase. Therefore, drive efficiency
of the rotation wheel can be hei ghtened, and the ,
O @Th &N IS e ERRIGT 1P HE+ &R diiod emerle ight bedy keeps being
i ncreased. [0029] In the aspect of the invention, it
h¢kd prief efhbl eredrptiam et nédcsgprface whhekleifore, drive
i nclined upward toward an opening edge on the
epbi¢cpérenal o§i tee of ot dheiopevihagl paatr bhe Heigeteonad, t Ard the
peri phery side of a bottom surface of the reception
nyasér ofetebyh oA sShppkytandoexhheel obnt be increased.
dead- wei ght body for the reception part, the
dead- p@ight body can be smoothly put in and out
t hrough the inclined surface. Further, it can be

reducgd thatadgecdesel-wed oivaoeoNCer | 1é roebie€dable that
supply of the dead-wei ght body bounds out of the

ath QGRALIHYY BakEaedewhi Oh rePYheh QR ROWSar &t d-d an opening
dead- wei ght body is exhausted from the reception part

Do i e
e%%%sr‘fh F&g%a%r"l%tﬁ%ﬁﬁ diheRYsE Bhehlifg Haad :,"L’tg' ?gkmed on

I'n the aspect of the invention,

oL HELILE o B PESRS LR Qo cd SEERY DEAGE LR e
B3kby Y SBpl bR SHERSESEE e AR IS HEAPRL ene
reception part, the dead-weight body can be smoothly put in
and out through the inclined surface. Further, it can be
reduced that the dead-weight body once introduced in supply
of the dead-weight body bounds out of the reception part due
to repulsion power, or the dead-weight body is exhausted from
the reception part at an excessive speed in exhaust of the
dead-weight body.

[0030]

In the aspect of the invention, it is preferable that
a protruding part is provided for a periphery edge of the bottom
surface of the reception part. Hereby, it is suppressed by
the protruding part that the dead-weight body once introduced
in supply of the dead-weight body bounds out, or the dead-weight

body is exhausted from the reception part at the excessive speed

in exhaust of the dead-weight body.
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in supply of the dead-wei ght body bounds out, or the
dead-wei ght body is exhausted fromthe reception part
at the excessiive speed in exhaust of the dead-wei ght
body. 17 [0031] In the aspect of the invention, it is
preferable that the escapenent nechani sm conprises
plural fitting parts provided for the rotati on whee
in the rotational direction; a first |lever which is
const FU¢3EH fittably to the fitting part throughout a
range of the predeterm ned angle of the rotation
wheel In atlte sapipact edf sthasinvehuionactor tds ngtgfenabhe that
forward rotation of the rotation wheel in a fitting
tisé¢ atexs dapdntentl | bchgnipar t compsesond plavies]l Wiich iingy parts
supported turnably between a fitting posture capable
pebvidédi Agr tthd he ddtitdmagheant iandhanrodatibhhNgdirection;
posture incapable of fitting to the fitting part, and
a fiitrstt Qet/Be Hidn RG PehstiActbe fidtddld, POSEME €itting part
thereby to enable stop of the forward rotation of the

thPLAGhORt Weelnge BRdtRe W &det SVEI n ¥R Gy CAR S WhEChotation
the fitting posture and the wunfitting posture of the

wkﬁ%&?ndaﬁ&%%{ppjd}tce ReY %ief’? Wn.tlb éék%réféﬂ { ltt%v‘?:ﬁle forward

rther, it I's pretéra hat t he escape

' ' uct foll Lo ' top. .. .
< SEEPOPASIP LR SIS PGS L AISuAd ARG 3! B crang
in the fitting pasture, and, t he rotan%gn Wh ei can,
P¥bEace PEFRARIENER PhRACH I HPRASF i TR L hePetveen 2
S EE RN Y e Pl o 53k 0 ot e St g Y M an

fitting part fits to the_second, |lever, the first | ever
ul?.{ﬁggl g 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 third lever which can switch the fitting posture and the
unfitting posture of the second lever in cooperation with the
first lever. Further, it is preferable that the escapement
mechanism is constructed as follows: in a basic stop position
of the rotation wheel, the second lever is in the fitting
posture, and the rotation wheel can rotate forward till the
fitting part fits to the second lever; when the rotation wheel
starts rotating forward from the basic stop position, before
the fittingpart fits to the second lever, the first lever turns
by the fitting part, the third lever turns in cooperation with
the first lever, and the second lever is temporarily put in

the unfitting posture by the third lever; thereafter, when the
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by the fitting part, the third |ever turns in

cooperation with the first |ever, and the second

| ever is tenporarily put in the unfitting posture by

the third |l ever; thereafter, when the 18 rotation

wheel further rotates forward, the first |ever turns

nore, whereby the fitting part gets beyond the second

| ever, and thereafter the third | ever restores the
rebabmdn| eyeel tfoir thrr rioteiteg fesvard; Bhe fhejtedfaver, turns

the first lever separates fromthe fitting part and
moeeurwserebyheherfyihahg posturgets Heyesimnd thieesecond lever,

escapenment mechani sm can be constructed readily and
ananpaetky ftEur ther thitdi $egasyreotseedr eheheecaunghiiever to

amount of each lever to sone degree. [Advantage of
thier i tvieng ipeRjturleQ032d Araaii ther t @hkhei aspavwerokebbeates

i nvention, a novel clock structure which is superior

kama@ﬂéth%Eh@@(ﬁhﬁt'Hﬁﬁﬁﬁéﬁﬁﬂn§p@5ath@no@ﬂglnal posture.
appropriate for a noving nechani smclock can be

Hé%byze@hnggeagemeatcin@ehawsﬁhcsanbel eBha¥rhireawirbhqily
accuracy keepi ng a manufacturing cost |ow

&ﬁés‘fgﬂf Y.etq‘ler[ BE.ltle Q%%&rfcpts'e%r%f QQ:C %% t amount

1i1s nt V|em10 a
o%l ach b2y pk%e h%wd%%-%Q§ clock; Fig. 3is a rlght

e VIGM/O ig.” 4 is a perspective view
[Rgvan@ggg g%lt o&HJ@Bﬂybn]
[0032]

According to the aspects of the invention, a novel clock
structure which is superior in appreciation of a mechanism
operation and appropriate for a moving mechanism clock can be
realized. Further, a clock which can display time with high
accuracy 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 portion of
a dead-weight lifting mechanism;

Figs. 5A, 5B, 5c are respectively a front view, a plan

view, and a right side view of the main portion of the
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a dead-weight lifting mechanism Figs. 5A, 5B, .5c are
respectively a front view, a plan view, and a right
side view of the main portion of the 19 dead-wei ght
lifting mechanism Fig. 6 is a perspective view of the
dead-wei ght lifting mechanism Fig. 7 is a principle
di agram of the dead-weight lifting nechanism Fig. 8
is an enl arged explanatory view of a dead-wei ght body
deadlveepght ofi fthegdeadhesiight; | i fting mechani sm Fig.
9 is a principle diagramshow ng another state of the
dead-Wegghd ild &t pagspechanesmieki®f tHe deadrwenlg@rged fting
expl anatory view of the drive part of the dead-wei ght
ndoynismt he dead-weight lifting mechanism which is
| ocated in a different position; Figs. 11B and 11C are

enl argegl. explkangiraime M 1ene) i Qly rdid ¥ e tl’ﬂ@ﬁte%dafweqrdh\temlftlng
bodies I n the dead-weight |ifting nmechanism which

nééBahpsated in further different positions; Fig. 12 is
an expl anatory view of a dead-wei ght exit portion of

the dg W@HQ?En'é%iéPg EE h@f%ﬁg{ofbng H§aa8§ad welght

expl anat ory "vi ew 0 dead melg t

h | if, h Fi
o987 40081 phOP 0520 ARt i 0 IOl S
porti t.he dead- wei

ht Jifti ch
is a %e?SpecJﬁ Ve BFit& ead&a@dfl?lrﬂﬁﬁ‘%&%%ni%? ched S%ate of

the dead-weight lifting mechanism;

Fig. 10 is an enlarged explanatory view of the drive part
of t';he dead-weight body in the dead-weight 1lifting mechanism,
which is located in a diffe_rent position;

Figs. 11B and 11C are enlarged explanatory views of drive
parts of driven bodies in the dead-weight lifting mechanism,
which are located in further different positions;

Fig. 12 is an explanatory view of a dead—weight exit
portion of the dead-weight lifting mechanism;

Fig. 13 is an explanatory view of a different dead-weight
exit portion of the dead-weight lifting mechanism;

Fig. 14 is an explanatory view of a dead-weight entrance
portion of the dead-weight lifting mechanism;

Fig. 15 is a perspective view of a clocking mechanism;

Fig. 16 is a front view of the clocking mechanism in a
basic stop state;

Figs. 17R and 17L are respectively a right side view and

20



Fig. 16 is a front view of the clocking nechanismin a
basic stop state; Figs. 17R and 17L are respectively a
right side view and 20 a left side view of the

cl ocki ng mechanismin the basic stop state; Fig. 18 is

a plan view of the clocking nmechanismin the basic

stop state; Fig. 19 is a front view of the cl ocking
mechanismin a state where a rotation wheel rotates
asllpghit pydeFy hew 2of ithe ghasiting apcbrnisd droélkiengasic stop
mechanismin a state where the rotation wheel further
steftates fromthe state shown in Fig. 5; Fig. 21 is a
front view of the clocking mechanismin a state where

the rétgti bs ieelplbur vhiew obtBtes foodmideesttatreism in the
shown in Fig. 6; Figs 22a to 22d are perspective views
balkdw Bgobhetaltapes of a bucket attached to the

rotati on wheel, and Figs. 22A to 22C are explanatory

Vi ews Frgspeot i ¥ed yE shiomivigevd dteadreneilghik i rSURRIGHAIG sm in a
position of the rotation wheel and a dead-wei ght

s@ARAUGHRG ROToia@n @R, Fdthtedd d1Sightly;
schematical |y perspective view showi ng' the structure

of a giiffepgnisrotatdon yhaelss ik A4diSiR mechanism in a

schematical | y perspective view showi ng the ™ structure

S8 BUBER AL A5 AR LA RI0RRL B 8 e
9. 24;

shown in Fig. 5;

Fig. 21 is a front view of the clocking mechanism in a
state where the rotation wheel further rotates fronfthe state
shown in Fig. 6;

Figs 22a to 22d are perspective views sho@ing‘the shapes
of a bucket attached to the rotation wheel, and Figs. 22A to
22C are explanatory views respectively showing a dead-weight
supplying position of the rotation wheel and a dead-weight
exhausting position thereof;

Fig. 23 is a schematically perspective view showing the
structure of a different rotation wheel;

Fig. 24 is a schematically perspective view showing the
structure of a bucket of the different rotation wheel;

Fig. 25 is a development of the bucket shown in Fig. 24;

Fig. 26 is a block schematic diagram showing the inner

structure of a drive source;

Fig. 27 is a schematically sectional view showing the
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Fig. 26 is a block schematic diagram showi ng the inner
structure of a drive source; Fig. 27 is a
schematical ly sectional view showing the 21 structure
of a rotation output nmechani smof the drive source
schematically; Fig. 28 is a block schematic di agram
showi ng a schematic constitution of a frequency
demul tiplying circuit; Fig. 29 is a block schematic
st gl ene shbvd ﬁ@ttal’ﬁéorb@fqlé'rputtumﬁGﬁamsmﬁpéhthﬁ dpipatsource
t ake-out part of the frequency denultiplying circuit
S¢hﬁmﬁtﬁ@ﬁﬁlYFig. 30 is a block schematic di agram
showi ng schematically the whole constitution of the
cl ockEidHi @8 B4 4 blaclld sckemghéord i ogrhmgthamishpw fighematic
schematically the whol e constitution of another clock;

cdrigtiB2tisn aobl 8ckreghiensyi defliaghipmyshgWcigcuit;
schematically the whol e constitution of another clock;

Fig. B3 s2an explanpl ety VéENehQF i &XR]dIdH @howmg the
constitutional exanple of the bucket and a working

cér{keiﬁgjtlof'lgr wﬁﬁchsaﬁ%u%taﬂak@[-}ﬂu‘ﬁ' S YF the frequency

expl ai ning a constitutional exanple of a different

dégzgﬁﬁ@f Wﬁng?‘y&“?féufg 1&“85%8@ eafig. 351is a

|caI ront view s ng a drive nechanismin
gn?ftegg Flgsdlgg ndqﬁ%@?are B%éggﬁgsggﬁgﬁﬁhﬁ? n%howing
scshha}lpﬁ:slgglly the whole constitution of the clock;

Fig. 31 is a block schematic diagram showing
schematically the whole constitution of another clock;

Fig. 32 is a block schematic diagram showing
schematically the whole constitution of another clock;

Fig., 33 1is an explanatory view for explaining a
constitutional example of the bucket and a working thereof;

Fig. 34 1is an explanatory view for explaining a
constitutional example of a different bucket and a working
thereof;

Fig. 35 is a schematically front view showing a drive
mechanism in a second embodiment, in which a holding frame is
omitted;

Figs. 36A and 36B are diagram showing plane shapes of
a pair of plate~shaped materials which constitute a drive body
of the drive mechanism in the second embodiment;

Fig. 37 is a diagram showing a guide member and a support
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a pair of, plate-shaped materials which constitute a
drive body of the drive nechanismin the second
enbodi ment; Fig. 37 is a diagram showi ng a gui de
menber and a support 22 nenber of the drive nechani sm
in the second enbodi nent together wth the drive
surface shape thereof in an overl apped state; Fig. 38
is a diagram showing a holding frame of the drive
napbRam s iherd e secbad lerbba ithens e cogeemdodidimdnt hegether
outline of the plate-shaped material; Figs. 39A and
w39B the dDh@@t&mﬁf&ﬁeSﬂhﬁﬁ&ﬂﬁﬂenHQ£Miﬂ an pMervieppeidt gtate;
of a center portion of the drive nmechanismin the
second#igniliseantdiaymhFsgowdfigi 8 e ldiiagy &reskowt ntheadrive
nodi fi ed exanple of the support nenber in the second
meghadigrnin tie Wi @edhd kentsodiporrit trydieierand ttheé hgubde line
menber are overl apped to each other. [EEscription of
oRetaeepeathugBeaks andediigng] [00341 1000... clock,

100 ... dead-weight lifting nechanism 110... drive
body, F%&éA 3@A1§nd 39§%£élléf15h9u8§hsil §lectlé%a1 views in
gui de menber, 113B... holding frame, 15, 115

the'v98991¥§<%%% 98H¥ ?ﬁon Eﬁ@nﬁflgg&%%hgﬁ%%m:u1the

exit qgul de ani sm

s%%é%&lgﬂbW%§%%nt21%hd bucket (receptlon part)

openi art, 213- first lever, 214... second
| ever 215 |nk 216. third | ever.,..217.
rmvabFéghooi% l%188 diagrdm Sheid énfioNg Gk FXampig of the

SHBPRFGrTegE . BR06PAPON HBHBLPonE 1n WhICK The Support
member and the guide member are overlapped to each other.
[Description of Reference Numerals and Signs]

[0034]
1000--- clock, 100-- dead—weight lifting mechanism, 110 drive
body, 111A, 111B- spiral strip material, 112.- guide member,
113A, 113B:- holding frame, 15, 115+ dead-weight body, 132--
entrance guide, 133 exit guide, 200-- clocking mechanism, 210
rotation wheel, 212-- bucket(reception part), 212a-- opening
part, 213 first lever, 214.- second lever, 215.. 1link, 216--
third lever, 217-- movable hook, 218 reverse-preventing lever,
220---wheel train, 230- character board, 231, 232--- pointer, 300--
decoration member
[Best Mode for Carrying Out the Invention]

[0035]

Next, with reference to attached drawings, embodiments
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[Best Mode for Carrying Qut the Invention] [00351 ,
Next, with reference to attached draw ngs, enbodi nents
23 of the invention will be described in detail. Fig.
lis afront viewof a clock according to an
enbodi nent of the invention, Fig. 2 is a plan view of
the sane, and Fig. 3 is a right side view of the
same. In this clock 1000, each mechanismis arranged
obrihe bayentdon wiNahbleydesheibedck 4606id¢enpFiges as a front
dead-weight lifting mechanism 100 for lifting a
vileads ived ghitoclhedgomticha tol eckiempporidolearti ifi 288 invention,
operated by the dead-weight body lifted by this
Filgadz vies ghtp llairf tviileyy pEchhsi samdP0and Aoid hed i ampyableside
decorati on nenber 300 which operates with the

vEewckitngHechane sm 260 ks Aré poeied1 0b803@kch mechanism is
[ Dead-wei ght Iifting mechanisn) Referring first to

aFt88ged &R dbadde gii nCiphe19f, the 8¢ WBh8htomprises a

lifting mechani sm 100 constituting a first notion

SSEBLFELLRA TESRRn ookl 1oyl opK A0 LR o vesoor

. . . . a7 .
3de) UEBLE ek It b0 1) SORMICLE 1 seporygiont
\ t hi dr.i t, f ti .
o8, HAECEY | TS et et 0 ipd ol riRiTRhy 100,
B AR B Ral S ot P BB 42 i
11. An axial center 1QP of the drive body 10 is a
tRRnEErChLRAt MEERRPAFMa%PE) 1§ arranged.

[0036]

[Dead-weight lifting mechanism]

Referring first to Figs. 7 to 11, the principle of the
dead-weight lifting mechanism 100 constituting a first motion
converting mechanism of the clock 1000 will be described. In
the dead-weight lifting mechanism of the invention, a drive
body 10 shown in Fig. 7 includes a spiral drive part 11, and
an inner surface and an outer surface of this drive part
function as drive surfaces lla and 11b. The drive surface 1lla
is the innér surface of the drive part 11, and the drive surface
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 spiral. As the spiral (plane spiral), there are various
spirals, for example, a spiral of Archimedes, a hyperbolic

spiral, and a logarithmic spiral (isometric spiral).
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the spiral. As the spiral (plane spiral), there are
various spirals, for exanple, a spiral of Archinedes,

a hyperbolic spiral, and a logarithmc spira

(isometric spiral). 24 [ 00 3 7 1 The spiral of

Archimedes is represented, in a plane polar

coordi nates systemin which r is a distance in a

straight line froma center point and 0 is an angl e,

by r £0A3Z](P/2n) - 0 Herein, a=v/(o (a is constant,

v is velocity in going away from a center at a

const @he spesd, odmk (loinedehdusl eepvesectesd) in amlane polar
P=27ca is a pitch distance. In this case, a pitch of
cbbedipiatels systequal whieh hais theispahal Of Astiidirdss line
is nost preferable as the spiral shape of the

fhrB¥Me Rt beﬂtew%%t dhe dyperdoldty =PI nd) 4 a0 = (p/2n) - O

represented, in the sane plane polar coor di nat es
m
RERSANAY 6 0 A0 IBLE, 8 OB 1y dBUidey ron

acggﬁg%rgﬁgggc%%%%g%% ?Eﬁg ng%gt&ClQOHn uléngglqglﬁg'y and

Spira e spira econes

h
D PR P kBl P o
1§‘8§ Foqgg%%k. IRI ?Egl§lofqé'c {e Curveéb%ip%gkggable

orned by a° s vector an
con tant Thers or e, gln novienent, from the center point
I<’:‘l O

3P tRe PREFEL 6 n, N8 CANSE G rection is al ways
equaIIOO38]

The hyperbolic spiral is represented, in the same plane
polér coordinates system, by r = a/0. Herein, a is constant.
In this case, as 0 becomes larger, r becomes smaller, and a
center point becomes an asymptotic point. In this spiral shape,
the pitch of the spiral becomes sharply narrower toward the
center.

[0039]

The logarithmic spiral is represented by r = aexp[K0].
Herein, a and K are constant. This spiral shape is a curve
in which an angle formed by a radius vector and a tangent is
constant. Therefore, in movement from the center point in a
radius direction, a tangent direction 1is always equal.
Inclination in the tangent direction is ¢ = cot™K. In this
spiral, the pitch becomes wider toward the outside little by

little.
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Inclination in the tangent direction is = cot-'K 1In
this spiral, the pitch beconmes w der toward the
outside little by little. 256 [ 0 0 4 0 1 Next, as
shown in Fig. 7, using the drive body 10, a
dead- wei ght body 15 is driven. In order to drive the
dead-wei ght body 15, the drive body 10 is rotated
around its axial center 10P, and the dead-wei ght

' body [284DP$ noved in the radius direction by the
drive surface 11la or 11b of the drive body 10.

Her ei Nextheadeatowai ght Fiedy 7,5 usispttis® asive bde 10, a
perform translational notion (novenent in a straight

debfeyeaang Bogy radi us ofr ey dri v, bedwel0 +8 FGved the
(in a direction in which a stralght | i ne passing the

daxtaletgntehohPPL 8 Xt €N r i vdIaVSRY }Erl'o 1N R ted around its
i nvention, the novenment path of t'he dead-wei ght bog

a%®aht §§ﬁEeP&D‘OIB‘OtarﬁP't@L%' EiéaW—hg he 588 Uss of tr&)‘%red in the
drive body, an also it my a an a bltrar
r£189 E'éi{‘? fkg r 09% £ "
E @ eren §H¥%ﬁ1%ﬁgeégakgﬁ%%dh?ec on of é’ drive
b° g tbedty
b§5¥ pakieg: oh e&&a Skadiisadn thody Ttts Skt'T5 e fapertorn
t ra g rectlon of the drjve body , 10, a gU|d
5888 ? é°8f’" m@EiLa@ FRPBEFeRS 1R arvtdigehtalldmy) edeng the
adlus ? the drive bodY 10 and set such that the .
ragabsviet dgilte dBdde 2sdysl Guitidd Sy 7t hen guidia sstgeori da which
and nmoves, [ 0 04 2 1
a straight line passing the axial center 10P extends). However,
in the invention, the movement path of the dead-weight body
15 itself may not coincide with the radius of the drive body,
and also it may adopt an arbitrary rectilinear path or curved
path as long as its moving path is different from the spiral
direction of the drive body 10.

[0041]

As shown in Fig. 7, when the dead-weight body 15 is moved
in a straight line in the radius direction of the drive body
10, a guide edge 12a of a guide member 12 is arranged along
the radius of the drive body 10 and set such that the dead-weight
body 15 is guided by the guide edge 12a and moves.

[0042]

For example, when the axial center 10P is set in a

horizontal direction and the drive body 10 is rotated, the

dead-weight body 15 moves in a straight line up and down (in
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For exanple, when the axial center 10P is set in a
hori zontal direction and the drive body 10 is rotated,
the dead-weight body 15 noves in a straight line up
and down (in 26 a vertical direction) Here, in case
that the drive body 10 is rotated around its axia
center 10P cl ockwi se as showmn in Fig. 7, the
dead-mei%ht‘bod .15, when it is in a contacting state
awehtige dqilr%cga@niaee Hexe asis it that dbis drivisebegy 10
Fig. 7, goes noving upward. Further, as shown by a
iaow‘é@ltegn@romdmgs alahe ardarr id By istl agdayi sES aswsdewn in
it isin acontacting state with the drive surface
Fliga, 7gotkendeadgwdoghwabddyThésewhrpviihgidi ircti opgtacting
becone reverse directions in case that the rotationa
statecwibth e tdrei ds i smerbocky 1 reyvertseem HyWe43plid dine in
8 shows an operation node of the dead-wei ght body 15
rigen t be edensdy ey aiwdietly Foritheigl dsdhanyeitdetted line
surface passing the axial center 10P of the drive
1iROElYy 10., HRkedebli-wkEgRESHERY thatyhidhe idead-MeiagRbntacting
body 15 is a columar body, ~a cylindrical body, or a
sSRBEN LA tmdarfﬂaglﬁgrm@?ill%,pges@ghﬁéviﬁ&db%mdal These
center 10P and the dead-wei ght body 15 is” constructed
: ] ' t i - [ 4 it
R R e o r s e el T TS D R P e
rBLLEaSELYeEOLee  Wageondng Lo d b deiant. downve d.
and al'so™ recervés force according-to this
attraféE¥$ force Wand an inclined angle 9 of the
drive Lce 11b (more exactly, inclined angle of a

t angep}g?,ug fsalsl:oeWSOfarE tgaepedrra{tVieorIc’lilnrof ecec)f ftEn%mdead—weight body

15 when the dead-weight body 15 is held on a vertical surface
passing the axial center 10P of the drive body 10. Here, it
is assumed that the dead-weight body 15 1s a columnar body,
a cylindrical body, or a spherical body having an axis parallel
to the axial center 10P and the dead-weight body 15 1is
constructed so that it can roll on the drive surface 1lb with
the translational motion. The dead-weight body 15 receives
attractive force W according to its weight downward, and also
receives force F according to this attractive force W and an
inclined angle ¢ of the drive surface 11lb (more exactly,
inclined angle of a tangent surface of the drive surface) from
the guide edge 12a of the guide member 12. When the dead-weight
body 15 rolls on the drive surface 1llb, friction force uF (n

is coefficient of dynamical friction) between the dead-weight

27



the gui de edge 12a of the guide nenber 12. Wen the.
dead-wei ght body 15 rolls on the drive surface 1l1b,
friction force ~F (~ is coefficient of dynam ca
friction) between the dead-wei ght 27 body 15 and the
gui de nenber 12 is alnost determned by this force F
[ O 04 41 Assumi ng that the spiral shape of the drive
body 10 is the spiral of Archinedes, the inclined
badygl £S5 %rd thee giride manbdrde lish alimoslti ned eamghedoby this
the tangent surface of the drive surface) on the
feecei €al surface passing the axial center 10P becones
(P =2/7c - tan-10. For exanple, when 1. 57c, 9 = 11.
98'; [oben]0 = 27c, (P =9.04"; when 0 = 3.5n, (P =
S.20"; when 0 = 47c, (P = 4.55"; when 0 5.57c, (P =
3.3l "asyheing 6Hst (i =S D shaee v O the RLvd Body 10 is
2.43"; and when 0 = 87c;, (p 2.28 In this case, since
e L Ng.Ppa - dead-wej - d cQi NGi .
P TRPTRa T a8 Hecantaes CPe Eh T n 08 a2 <Y 87, FER arive
: ( f ' .
=38R0 (9RATRE(LAGIEN: BHLIERE o of pme arive
' - 4 t o) F
Sgg?érg?n?ﬁ%g%b}% VR %é&fg%l %aE%%nén%*‘f‘?haemsl center 10F
attractive force W, ,that is, F = Wanq. re,_assumng __.
PERAPEE i =/l "kt yhE - boty* BRIl UBePhiErlot%(fd @n= dft - 98°
the drive body 10 and slides with respect to the
wheR dt edde P28 8f Ofhe WRER db Tenddr 227 Preii obInkeE 4
produced by this slide is ~ff = ~t Wany. As
O gestrphed WRIVE T he YBr ger= 03 bekonedien e = 6r, ¢ = 3.04°%;

when 6 = 7.5n, ¢ = 2.43°; and when 0 = 8n, ¢ = 2.28° In this
case, since themoving path of the dead-weight body 15 coincides
with the radius, an angle formed by the drive surface 11b and
a tangent (tangent surface) in the predetermined radius
direction is obtained by the above calculation.

[0045]

Next, the force F is determined by the inclined angle
¢ and the attractive force W, that is, F=Wtang. Here, assuming
that the dead-weight body 15 rolls by the rotation of the drive
body 10 and slides with respect to the guide edge 12a of the
guide member 12, friction force produced by this slide is pF
= u Wtang@. As described above, the larger 0 becomes, the
smaller the inclined angle ¢ becomes. In result, the force

F becomes also smaller, and the friction force also becomes

smaller. Therefore, without suing the region in which 6 is
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smaller the inclined angle 9 beconmes. In result, the

force F becones also snaller, and the friction force

al so becones smaller. Therefore, w thout suing the

region in which O is 28 small, friction | oss reduces.
However, in this case, in order to secure a novenent
stroke of the dead-wei ght body, the size of the drive
body 10 is made | arge correspondingly. [00461 A drive
Smééi ohr 1Rl ihAs HEEFUTESduelPBeVRE! i1 &hilgncaser cgr order
gF of this dead-weight body 15, that is, friction |oss
tPsSearen agavRmen sLroke difsthncdeddtwebaht feodki dihe size
center 10P of the drive body and the guide edge 12a
ofothet dréxeebsidyn 10l iise)nade Widrtyen @ reamgeoridiony by .

radius d of the dead-weight body 15 to its dianeter

at th¢obacyest. Therefore, in case that its distance

is, for exanple, equal to the radius d shown in Fig.

8, thr #ricti 0babioss Whet Hativiesbbhg hoaduentbhehdr ifv@éction
body beconmes gFd. [00471 Further, the drive body 10

f%%H%eﬁFaéfaijshiQ%eal\é‘—»péﬁéE@ bcﬂ%]glrﬁ W, and 4, h%ﬂ&%tg.%tn loss
Wof the dead-wei ght body 15 i's represented by

ﬂsh%af{@hl QWi 110, eXRRSSiteR dYstand® W wEeW th® aklal center
which e i's a radius of an axial support of the drive

16?0'%!1:] ik ﬁ%&Bohgrgﬂﬁf%&Eﬁﬂt Ofed%)é”??%c% fird L4 nsion

e axi al uttrng ove

lﬁg%w Jt.§ v}loc%eit hgrrangectar h tahl?édyFs d of the dead-weight body

15 to its diameter at the largest. Therefore, in case that
its distance is, for example, equal to the radius d shown in
Fig. 8, the friction loss Mr that is the load on the drive body
becomes pFd. |

[0047]

Further, the drive body 10 causes axial loss Mg by its
weight Wo and the weight W of the dead-weight body 15. This
is represented by the following expression; Mx = Ho (Wo + W)
e, in which e is a radius of an axial support of the drive body
10, and po is coefficient of dynamical friction of the axial
support.

[0048]

Putting the above results together, in case that My =
MFd (d is the radius of the dead-weight body) is the frictional
loss by rolling, the total loss Mporar is represented by Mroras

=My + My = pFd + po (Wo + W) e = pWdtane + po (Wo + W) e. Here,
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gFd (d is the radius of the dead-wei ght body) is the
frictional loss by rolling, the total |oss MIOTAL is
represented by MTIOTAL = MF + Mk = ~ffd + go (W + W
e = 1AWjtan(p + go (WO + W e. Here, 29 in case that
the follow ng values are used, the total loss co . nes
to about 2g.cm [t =0. 2, ~Lo = 0. 1, W= 5g, W =
- 50g, and tan(p the average of the above val ues. _
iipesef bhet theefdéadwiriogh ludndyelbsedn the tehdl|loss comes
driven even with slight drive torque such as a
tooslesett2@tma pl eck.2[ 0049 o0 Any wf=the aboves0gsubhd8 tang
is shown in case that a single dead-weight body 15 is
=dHevanerbhgecad ehichabotrbevplusal Teack gt ghtthkodegd-kbight
are sinmultaneously driven (for exanple, in case that

bédig Ueacanebghteddtigsddbvanecaenanged snightrakive torque
positions of positions SI to S6 in Fig. 7), the

shEh CAE 08 hE98melE. ofSaobBLRed by mul tiplying the
total of the | oss by the nunber of the dead-weight
bodieﬁ?éég]and the axial loss M is obtained by
Y

mul tiplying Win the expression by the nunber of the

dead-yei E]gg tk?l%dhgf%ﬁfés eggfl%s. Wﬁ:g%%dd@ilirghqagge tttfq%d: a single

spi ral whic € wei g nove

being 1 in order.  to raise three dead;weight
d%%%i‘g%lgggg})ﬁ?lyt a{ngoﬁgl y(%‘b]rve%'equ At ica‘_ilﬁ/ itﬁeaithgthe plural
different. circunferential, positions,.a ,drive dy 10
A T EahE R TS covBer Lngras i ol (B egompre,
.1s necessary.to  introdyce and exhaust the dead-wei ght
l%cﬁﬂ/selg. %%Pﬁeﬁ?a@ﬁ@ewa bPAEEs MO Ak vptdaRstp by n plural
using 3W in place of W and the friction |oss MF is
Poht Bl Prag %gqsgmliq{gs S1 to S6 in Fig. 7), the friction loss

Mr is obtained by multiplying the total of the loss by the number
of the dead-weight bodies 15, and the axial loss Mx is obtained
by multiplying W in the expression by the number of the
dead-weight bodies 15. Here, with a pitch of the spiral in
which the dead-weight body 15 is moved being 15 mm, in order
to raise three dead-weight bodies 15 simultaneously or
sequentially in the different circumferential positions, a
drive body 10 having a radius of 4 pitches,. that is, 15mm x
4 = 6cm is necessary to introduce and exhaust the dead-weight
body 15.. Further, the axial loss My is obtained by using 3W
in place of W, and the friction loss My is obtained by trebling
the whole. The total loss is, using the above values, obtained

by trebling the aforesaid result at the maximum, that is, the

total loss is 2g-cm x 3 = 6g-cm or less.
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the whole, The total loss is, using the above val ues,
obtained by trebling the aforesaid result at the

maxi mum that is, the total loss is 2g.cmx 3 = 6g-cm

or less. 30 [ 005 01 In a conventional nmethod, wth

t he dead-wei ght body held at the periphery of the

drive body, the drive body is rotated froma state

where the dead-wei ght body is in a height equal to

t he axic@bOdenter of the drive body to a state where

the dead-weight body is arranged right over the axia

cent edn a woarvelt itone Ideathed| ghttibaty daadbeeight dthdy held
However, in this case, a position on an arc of the
arethphpeal peérgl ©f W hiriise Bosl, dtstadti ¥¢ Bbdhd s rotated
rotational center of the drive body in the horizontal
fHOE Gl EeAtESwRe Bbathe PO M -wdghEl 6@y fden MAXSIYRL equal
torque necessary for the drive body is produced when

tohe rdeadqwai ghtn ady, Stald sgPPYé NGoQP tHeaakea®t WRGre the
peri pheral circle. The maxi num torque is obtained by

c%!%%—Weq Gt d))’\BJ.QRh%rrngredt I}g,ggﬁeca%\y&i ot e bgg%aﬁn@enter,

I stance (radi us) rom the axi center of the

[ ' -Wel b _ f : .
RS RORY 405400 0500 HE\ DT PO, S TRBRE S Sev L i e
bod is 5g,.and th di is 6cm .th ui red . . .
Lot Bp805:PR%oRDE AL WP TS ot SR wmscn 1

. of the d -wei ght | . bodi [ : .
Bt ags B Lo s BR0hSFeh L8782 g e boay in
also in this case, in order to obtain the total | ass

haxiigonteds i 3Gk er Laddedtest ROIPL ct TBRTESLe, the

simlarly to the aforenmentioned. Therefore, the total
magdduny, tpgdgle necessary for the drive body is produced when

the dead-weight body starts moving on the arc of the peripheral
circle. Themaximum torque is obtainedby the product of weight
Wof the dead-weight body and distance (radius) R from the axial
center of the drive body to the dead-weight body. Therefore,
for example, in case that the weight W of the dead-weight body
is 5g, and the radius R is 6cm, the required drive torque is
30g:cm. Also in this case, as the number of the dead-weight
bodies increases, the maximum torque also increases naturally.
Further, also in this case, in order to obtain the total loss,
the axial loss is further added to the friction loss similarly
to the aforementioned. Therefore, the total loss in this
embodiment becomes 6g-cm, compared with the total loss (30g-cm)
in the conventional dead-weight liftingmechanism, on a numeral

value., In result, the total loss in this embodiment becomes
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enbodi nent becones 6g.cm conpared with the total |oss

(30g.cm) in the conventional dead-weight lifting

nechani sm on a nuneral value. In result, the total

loss in this enbodi mrent becones 31 one-fifth or |ess

on calculation, and the |oss torque cones to a very

smal |l value. In an experinent, a snmaller value. has

been obtai ned. [00511 Next, in Fig. 9, a dead-weight
opetfiREhnRENARFENPISFRACUAAEEPRe BBEYtE AAgsatorque comes

dead- wei ght body 15 which are simlar to those in
tEig.very smeddwivalbewey én, aFi grpex Shews, anetiedrler value has

exanple in which a position in which the dead-wei ght
beedyothbainsdhel d on a drive surface |I1b is different

fromthat in Fig. 7. In this exanple, the dead-wei ght

body 1&05%) not set on a vertical surface passing an

axi al center 10P but on a top position |lbp of the

drivensutfane #id, a5 shaead-wekight 10ftihd kBehandisRCBsing

t he dead-wei ght body 15 does not stabilize on the top

apgﬁi&éOBoa%bpooénahs @éaa9wéygﬁacsoayb;5gwh@@hﬂsﬂeeg§milar
12A and 12b are arranged on the both sides thereby to

tgUtHEset DS Ejf@‘j?w;.h%hggﬂy I9owRvapd floyn 6i gggggo?nother

vertical direcCtion y gui de edges 12Aa”and

eﬁgﬁgggiﬂ?hﬁ%gg&%@n i) thi&n%g%gdezid%giyggc body 15

ad-wel ¢ I's ‘arranged " near |

L89B o K0, 3100080 U PDOETE U (RCBon 1t in i,
7 gﬁgldrig‘%glgsh te x%?n%}/l el,5 trheece'evae —vjeriogrpltt %%cﬂ}J il%e iesd %eo% %Ze'%a on a
vertical surface passing an axial center 10P but on a top
position 1lbp of the drive surface 11lb as shown in Fig. 10.
Further, since the dead-weight body 15 does not stabilize on
fhe top position 11bp of the drive surface llb, guide members
12A and 12b are arranged on the both sides thereby to guide
the dead-weight body 15 up and down (in the vertical direction)
bylguide edges 12Ra and 12Ba of the guide members.

| [0052]

In this case, since the dead-weight body 15 is arranged
in the nearly top position 11bp, its tangent (tangent surface)
is almost horizontavl. Therefore, stress F’ which the
dead-weight body 15 receives from the guide edges 12Aa and 12Ba
becomes smaller than the above force F (ideally becomes zero) .

Thus, since there is little friction loss My, the total loss

is also reduced, so that the drive loss is further reduced.
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beconmes small er than the above force F (ideally

becones zero) . Thus, since. there is little friction
loss M-, the total loss is also reduced, so that the
drive loss is further reduced. 32 [ 0 05 31 Figs. 11A

and 11B show the states in the vicinity of the

dead-wei ght body 15 in case that the dead-wei ght body

15 is arranged, shifting fromthe top position 1lbp

to theEO8Pde reverse to the rotational direction of

the drive body. In this case, conpared with the case
shownFigs FilglA kd 1 hB plosiittiton s teft eshéngtiheler ietigel i BE the
| ocated on the left side of the dead-weight body 15
dehidfweithtt bedelt shdeategehher thet Bebbewepghitt bodyofl5 is
t he dead-wei ght body 15. The gui de edge 12Aa | ocated
a®PRahheaPpPReSitte ngy derdw the sbfepekithios guime wslgehe side
12Ba is located in the sanme position as the position

r&heyBeith thielrodfe i YLD die dridteosWiaee ivthsayat e this
cl ockwi se at velocity of vl under this state, the

cdgad- &8&99% B°Q¥t$5tﬁgseaséogh§wﬁtlﬁ Pegl. PRBr akhe position

velocity o However, actually, "the “drive surface

%1%%“%%28?%%% wei ght ftiggcééfgjbognt he d rié!%% g%feacc?f the

> i ve sur S construc
el 2 He
i ';gsaﬁitb%?ag:ﬁéﬂﬂmﬁ%s&f PPtk Hie e een one
, I d d i bed,
pPéf%?—SPﬁﬁv o e ahS) bpa 8‘51/58 : Cuddeide -4375) 120
= w. The Ia%ger 0, beco ge s[gmE v2/ Vvl

= r-
lB@éEﬁgsonTEQ?ePBPQSl s §rRg tonhd eOS"L § §pide edge

vl >>v2. [00541
12Ba is located in the same position as the position shown in

Fig. 10. When the drive surface 11lb rotates clockwise at
velocity of vl under this state, the dead-weight body 15 also
rolls at a peripheral velocity of vl. However, actually, the
drive surface 11lb and the dead-weight body 15 on the drive
surface 11b, since the drive surface 11lb is constructed
spirally, move upward at velocity of v2. Here, a relation
between vl and v2, in case that the spiral is the above spiral
of Archimedes (described referring to Fig. 7), is v2/vl = 1/6
because a =v2/® and vl = r-@. The larger 0 becomes, the smaller

v2/v1 becomes. Therefore, assuming that®=1.5nto 8%, v1i>>v2.

[0054]
Here, a rotation state of the dead-weight body 15 will
be investigated. By the clockwise rotation of the drive body

10, the dead-weight body 15 itself rolls counterclockwise. At
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Here, a rotation state of the dead-wei ght body.15 wil|

be investigated. By the clockwi se rotation of the

drive body 10, the dead-weight body 15 itself rolls
countercl ockwi se. At 33 this tinme, by the rotation of

the drive body 10, the dead-weight body 15 receives

force f' by which the dead-wei ght body 15 is noved a
little to the right. Therefore, force F' produced _
thdsvetpe t by deadoteitgien pédihel rang hddy §0i, dehedgad-weight
12Ba is a value obtained by subtracting the force f'
bpdynlp redings foore eSpdndivhgchothhedéadere EghtWadypls is
shown in Fig. 8. In result, in case that (p is not

ngredt lay.1idiflfeertenttiic oni At .t hehépecerE, fbeeen®® produced
al ways smaller than the force F. Therefore, friction.

bkoweengEhedueatiowthiyhtf Boag E% begorrs @hs@e d€I2Ba is a
than the friction force gF shown in Fig. 8. [00551

véﬁutehio%gtaii%’d t 'ﬂtefaédtgﬁegteﬁggnggt £on £6.81C& Lf Tyt ang

produced between the gui g a and tEe
- el i nce >> v I, e uppe
PR ng e g 2o O MRt n ol 1B F 1 Yot mesuae
.ed 12 ecause the_guide er 12B_is_f}xe "
l%o%%%?i%o%gﬁ%fﬁkgﬁtagﬁ Fﬁ?yog§??ﬁ€epl gﬁamtﬂe’régﬁ force F
' j 111D rfornmed as own in Fi N

oRehBks St P it R RTER P i it Rt o
body 15,contacts the guide _edge 12Ba in the |ower

fﬁagﬁ PEn. P tReLHT ntote th P erneh @l s aladeigghithan the
bod¥.15 contacts the guide edge 12Ba in the upper
fpdsitirsn foRgRe Y, s&oMd dg Wdidci®y between the fixed

gui de edge 12Ba and the dead-wei ght body 15 is vl-v2.
Ther ef 8P &3]

At this time, the direction of the friction force pF”
produced between the guide edge 12Ba and the dead-weight body
15, since vl >>v2, is the upper direction in the drawing. Here,
based on the guide edge 12Ba because the guide member 12B is
fixed, comparison between a point of time t1 and the next point
of time t2 will be performed as shown in Fig. 11B. Then, at
the point of time t1, the dead-weight body 15 contacts the guide
edge 12Ba in the lower position. At the poinf of time t2, the
dead-weight body 15 contacts the guide edge 12Ba in the upper
position. Namely, sliding velocity between the fixed guide
edge 12Ba and the dead-weight body 15 is v1-v2. Therefore,
- the friction loss produced by rolling of the dead-weight body
15 is reduced, compared with the friction loss for the guide

edge 12Aa shown in Figs. 8 and 10.
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the friction | oss produced by rolling of the

dead-wei ght body 15 is reduced, conpared with the
friction loss for the guide edge 12Aa shown in Figs.

8 and 10. 34 [ 0 05 61 To the contrary, in case that

t he dead-wei ght body 15 is held in the | onest

position of the drive surface |Ila and driven, also,

the friction loss due to the friction between the

gui de[peABEr and the dead-wei ght body, which is

produced by rolling of the dead-weight body, can be

sim | aol yheedonedaryl nihhtaseaskatstheedehd-weight body 15
dead- wei ght body 15 can be held in the | owest
ipogklHoAnoththeodekvepsuiftaea blfatby tikevat kuathicee1la and

force, in case that the rotational speed is constant
d@Rdes, omgaoughe ftrfi%tg@hd@o%%ﬁe% k® RAk Feqeihied: between
However , is practically desirable that gui de means
r t
he g?%é?dﬂ%m%? PR8ISR AL A LTI ID) phBauced
O r i t as
8 PO D B i bt ?%n"%eaﬁ?nﬂ i reduced.

tln mechani sn1%g in_the ¢

IBe@&r. Bet S Fitg A 8 pRr s Pt \g/gb?/(gg\?lv E\’gﬁgvm Rﬁe%eld in the
l?)%ﬂ%t t}?ésfl%{:(?rll g&a%b%ﬁa veﬁ%@}a%—%lqgg]anbse?qé’gxoagtlve %orce,
57 GRS 91 17 o PErEO BRBUTHRE GFROFE FS FGT hEERaRPar LD enoush,
t%gdggige ﬁzégegfﬁfgigegéaﬁirXEGMIggwésgr, it is practically
desirable that guide means for holding the both side of the
dead-weight body 15 is provided similarly to the case described
above.

[0057]

[First embodiment]

Next, based on the above principle, a first embodiment
of the dead-weight 1lifting mechanism 100 in the clock 1000 will
be described. Fig. 4 is a perspective view showing a state
of the dead-weight lifting mechanism 100 viewed from the
oblique upside, Figs. 5A, 5B, 5c are respectively a front view,
a plan view, and a right side view of the dead-weight lifting
mechanism 100, and Eig. 6 is a perspective view of the
dead-weight lifting mechanism 100, in which an entrance part

and an exit part of the dead-weight body are set. This

dead-weight 1lifting mechanism 100 has a drive body 110 in which
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dead-wei ght |ifting nmechani sm 100, .in which an,

entrance part and an exit part of the dead-wei ght

body are set. This dead-weight lifting nechani sm 100

has a drive body 110 in which 35 a spiral drive

surface which spirals fromthe inside to the outside
counterclockw se is forned. In the dead-wei ght

lifting mechani sm 100, when a spherical dead-weight
ab589r€aogrl§ﬁoﬁﬁff?§esHbépheépéﬁaﬂﬁefapmvéh§uﬂﬁ§@éeoto the
the drive surface 11 at a | ower position which is

oytisdhel ycapaverahoakibse cdnt eforpedt he Eni vihebodgadi@eight
t he dead-wei ght body gradually rises wth rotation

1 ftaokwhsehant ami 000 i whiche asépher xaihple)d-ofeidiet body (not
drive body 110. Wien the dead-wei ght body reaches an
shppe) iposuppdihedidnithé akeiveOWur f{H58]r the BRiiSe surface
drive body 110, a pair of strip materials 111A and

1118; epflowkirchogi 8ide wh Bvh firoBn aghaxiabbdveest iz9n diScenter
spiral -shaped, are arranged in a row before and behind
ofnthBedréyawhpdy( 20! Yhel AchhewdXhak Hbﬁ?CBkQBPQﬁlghﬁises
drive body 110) . Extension parts of Inner surface

waBe Q4 £F 1 SAT fARSAfs d ?;é‘;ta%%hal?_sc%é gkelg’@zh%%é‘ﬁ%%}]ﬁ: the

and 111B. are respectively spira a

N T i i T R

3A. and 3B are.arranged on front and rear both
pé%ggégﬂbf}%héSSEEFEP SP%rp material pair 111A, 111B

The h?bgg frames 113A and 113B are provided in
or der Egld the dead-wei ght body arranged on the

[ i face of the
Splra&nd{ﬂyg 5%%ve ody 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
drawing (namely, in the axial direction of the drive body 110) .
Extension parts of inner surfaces and outer surfaces of the
spiral strip materials 111A and 111B are respectively
spiral-shaped, and the inner surface and the outer surface
constitute the above drive surfaces. Plate-shaped holding
frames 113A and 113B are arranged on front and rear both sidés
of the spiral strip material pair 111A, 111B. The holding
frames 113A and 113B are provided in order to hold the
dead-weight body arranged on the spiral drive surface of the
spiral strip material pair 111A, 111B so that the dead—weighf
body does not fall from the drive surface. In the holding frame

113A arranged on the front side, an entrance 113Ax which opens
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spiral strip material pair 111A, 111B so that the

dead-wei ght body does not fall fromthe drive

surface. In the holding frame 113A arranged on the

front side, an entrance 113Ax which opens 36 forward

in the vicinity of the axial center (on the center

side) of the drive body 110 is forned. Further, at

the peripheral portion of the drive body 110, an exit
fergaydopenegyf orwat vl o fi She eened. cqhéesmqrathgtcrerpter side)

material pair 111A, 111B, and the holding franes 113A
ofinth¢ 18Bive ebednst1® uitsecfdmm;r alfuyr tiner , s agpahei pgripheral

menbers 113A and 114B, and fixed to a hub descri bed
pbatebvn pO0ERE dBeve nsbdihel Xy wah kedyt 118Avaspehaws fBrward

Figs. 5B and SC, a drive source 120 is arranged, and a
igriyemedal trhle? §pofralihs 8rigmatte S04 ¢ 120118, cCONRLtAH the
to a hub 122. Though appropriate rotation driving

h8RaNAgS¥EANRS A 10 W dTDL O3B CaRe heonisedt @Beqt RRLAEEYS1y by
source 120, the drive.source 120 is conposed of a

sﬁ%gektgthm&gb@?Qmai@ﬁ%‘nﬁalﬁ@ﬁe ) ibded BbSa hub descrlbed

odi ment. The hub 122 is fixed to a center portion
% the drive body 110, and rotates by drive force of

e drive source 120 together wth the drive body
110 kgggg% On the other, in front and rear positions
of a base 01 support frames 102A and 102B are

respegtjvely d“ Thes port framnes 2A agﬁg
oon EehE B et S ve FRhuy 1IB6 25! shhfinTy e ank A 5C/
hyb; d282% Fole tlrEe eAL SupRort frame 1028 chaft 121 of this

a
drive source 120 is connected to a hub 122. Though appropriate
rotation driving means such as a drive motor can be used as
the drive source 120, the drive source 120 is composed of a
clock driving mechanism (a movement) in this embodiment. The
hub 122 is fixed to a center portion of the drive body 110,
and rotates by drive force of the drive source 120 together
with the drive body 110.

[0060]

On the other, in front and rear positions of a base 101,
support frames 102A and 102B are respectively fixed. These
support frames 102A and 102B support the drive body 100
rotatably through the hub 122. For thé rear support frame 102B,
a support extension part 102Bx extended upward is provided,

and this support extension part 102Bx supports and fixes the

upper portion of a guide member 112. This guide member 112
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a support extension part 102Bx extended upward.is

provi ded, and this support extension part 102Bx

supports and fixes the upper portion of a guide

menber 112. This gui de nenber 112 37 is interposed

between a pair of the spiral strip materials 111A and

111B, and arranged so as to extend up and down. The

| oner portion of the guide nmenmber 112 is fixed onto
18 Hen Yo sy be tve@12 Pad tFp§. the spisalt frer jninde avsirebley 111A

112 is fixed, and always arranged in a fixed position
agdnl 1 snshwareeagsidesoaapdsi eixdrena hpoaghalgwppdihe lower

and | ower sides of the axial center of the drive body
pdif)oevefi thengthdedmembebody2116 fokatiesntdhehgubdee 101.

menber 112 has a pair of guide parts 112A and 112B

extengdo®mgl] up and down. A pair of the guide parts 112A

and 112B are respectively arranged so as to extend up

and dpwriapoveot e taxi ghig8 Mo f 1the; dri MeedOIhd always
110. The guide parts 112A and 112B have respectively

aBrhHgc8008S 22268 pndh A28 i WhihnehsRb&n Sr4iaed o Bosition

opposed to each other and forned so as to extend u

tﬁﬁ&u&ﬂ?@gaEBMSrtQﬁga¥§ékrc Thgg'ﬁgbgﬁggggﬁggﬁégﬁkgr of the

one gu part 112A forimed on't
PR L e hE e B 1K, B (T nor Tt ae
B £ R D SRR LV B S 05y D cenang
ol Bk g8 L P 8,1 1e 9130 Sy SLsch 198 e

vertically on the side little reverse to the
re¢R At bhat Y drFEeEP8H SPdBSabBve*tRBd up and down above the

axial center of the drive body 110. The guide parts 112A and
112B have respectively guide edges 122Aa and 112Ba, which are
arranged opposed to each other and formed so as to extend up
and down above the axial center. More particularly, one guide
part 112A formed on the side of the rotational direction of
the drive body 110 (on the clockwise side) extends upward in
a slightly inclined posture to the rotational direction side
above the axial center. Further, the other guide part 112B
formed on the side reverse to the rotational direction side
of the drive body 110 extends upward nearly vertically on the
side little reverse to the rotational direction side above the
axial center.
[0062]

As shown in Fig. 6, for this dead-weight 1lifting
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axial center. [0062] As shown in Fig. 6, for this
dead-weight lifting 38 nechani sm 100, an entrance
gui de 132 and an exit guide 133 are provided. The
entrance guide 132, when the entrance 113Ax provided
for the holding frame 113A cones right over the axia
center of the drive body 110, introduces a not-shown
dead- wei ght body through the entrance '113Ax onto the
meghenisgutPacem ehtirkecsponabest 32 porhkeer eal§ duilde dritB are
111B. The exit guide 133, when the exit 113Ay
ppouidddd f Bhet katlahdiengufidamd 32,13MandtisdoantranEegll3Ax
4 cones right over the axial center of the drive body

p1d0idedhatistthd he1aehgshpume deash woinght rbgey owhbi cthe axial
has risen while being guided by the guide nenber 112

céhtBr the repationof thaifrive bodw k@ idyough hB% shown
exit 113Ay. These entrance gU|de 132 and exit gU|

dé§§ @E?gﬁ%pB%GEe@Hyaﬁgﬁ'Bﬁgjéﬁ%fhﬁ%@ppfﬁﬁﬁ &ﬁg 'EES outer

front of the drive body 110. The entrance gu

PgaEgg c?f('t eg f’faﬂ'%%ﬂrpemaegr.%?%r oug{]h\/\,E‘ 1;]9 %W Mhe exit

orne ape of gutter

gg?%gf@ﬁ rwh%Qq%ﬁb%%er}hg%%qugﬁgdgaﬁéﬁh%: ofglng frame
1§ eone Ehendiod So3Rk Ahpkhrarat i ¢ “ald%fenter of
t he entranc Se 132 with the rotatjon of the drive

ER8dgrys, op Ylﬁ% od6¥BAUFRE ot RRePhSFHEWBT dBRE-HEL Gig POodY

frame
which has risen while being guided by the guide member 112 with

the rotation of the drive body 110 through the exit 113Ay.
These entrance guide 132 and exit guide 133 are supported and
fixed by a supporter 131 in front 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
dead-weight body can be introduced or exhausted while being
rolled.

[0063]

In this embodiment, the dead-weight body supplied from
the entrance guide 132, when the entrance 113Ax appears at an
exit - of the entrance guide 132 with the rotation of the drive
body 110, is introduced into the inside of the holding frame
113A through this entrance 113Ax, and arranged on the surfaces
of the spiral strip materials 111A and 111B. At this time,

the introduced dead-weight body is arranged between the guide
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113A through this entrance 113Ax, and arranged, on the
surfaces of the spiral strip materials 111A and 111B

At this time, the introduced dead-wei ght body is

arranged between the guide 39 edges 112Aa and 112Ba of

t he gui de nmenber 112 opposed to each other, and the
position in the rotational direction of the

dead- wei ght body is regul ated by these gui de edges
eiqgﬁalb#ﬁﬁ anp Bd 2Beheifebhe ey iage tnenler rldt?avpposed theeach
drive body 110, the dead-weight body is gradually
othéredaugMMhd.pﬁbéﬁibheiakae 3t iappdardi sdotridy of the
the position where the dead-weight body is arranged,

deéhe-deadhwebghy hodyedisl evdust etheshr qugkie bbbéseXlQAa and
113Ay to the exit guide 133. Actually, the plural

1UeBE- WeTtgdite DR €5 weilpliRd dotemitdie centhange i gdi #8dy 110,
132 are sequentially lifted respectively by the above

tRE QERELNR 1 dbo8¥haugteduaegyentdadd ¥plhom.t hen&Xithe exit
gui de 133. [00641 In the thuS constructed enbodi nment,

1188y dg ﬁﬂe%@éggﬁopggyde%stﬁgtéggfffg THREE N e t@@a?—welght

entrance 113Ax prov pre eterm ned posi
by 05 S 0801AE e IR FLURLEARSY OB oo
t °1#g$>§l€xﬁfpﬁ%@ iy 3 S Bied ra”%%eﬁéﬁ%n?‘ﬁﬂﬁc&ural
d%%%weg%ﬂ% Boi s Einb §argnt LoBayor oA RApSe: et daucea are
omt he i i xed §$S|t|on and exhausted from anot her

S?Gﬂ‘k%latb%% Vi bt tef mAARRS T 1embe Qohdiengbaivet BReepdsre, and

t he dead-wei ght bodX is always ,
exhausted sequent1al y from the exit guide 133.

[0064]

In the thus constructed embodiment, the dead-weight body
is introduced from only the entrance 113Ax provided in the
predetermined position of the drive body 110, and exhausted
from only the exit 113Ay provided in another predetermined
position of the drive body 110. A single entrance 113Ax and
a single exit 113Ay may be provided, or plural entrances 113Ax
and plural exits 113Ay may be provided. 1In any case, since
the dead-weight body is always introduced from the fixed
position and exhausted from another fixed position, a moving
range (moving distance) of the dead-weight body is always
constant.

[0065]

Next, referring to Fig. 12, structure of the exit in the
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~b

constant.,[ 00651 Next, referring to Fig. 12,
structure of the exit in the 40 enbodiment will be
described in detail. Since the spiral strip nmaterials
111A and 111B are basically arranged in a row with

t he gui de nmenber 112 there bet ween, the surface.of the
spiral strip materi al il A and the surface of t he

<BBerEnsht whul B %ﬁac'atﬂel% Peddeted Lol VRV BIP R L strip

the exit 113Ay, an_exhausting part. 111Ay of the

e HEJAIT%{I@HHB 1399 R3G 3 Wy G ranged dé whepy with
the exit 113Ay is provided is low at the |l evel, and an
téﬁh%éﬂ?ﬁ@em%? tljlf [tBy ref behwespi r Blhe sw%ammfr ithle spiral
111B existing on the opposite side to the side where
sthéPayd tenuBing 1ild grrdbihdetny achpgite spheal etgtip material
Her eby, when the exit 113Ay reaches in the forward

1pasi eren of tthwe sdeadaneight boslytildd, ddasdiahly ket the same
angul ar position is held by the guide nenber, the

laead-. weHgheévebpdin 1tlite myigs fI3ny,t ke exhaustiing part 111Ay
iliBy of the spiral strip material 111B to the

oexBRYStpNgapastrip Iy Of 14 hel S reddi stsitid RN isade where
111A, and can be naturally exhausted fromthe exit

thE3Ayi 00t 8ahes etbblaeudles 133 é\%ﬁedlé%lt Oaﬂﬁaéﬂ E¥nalBting
such the construction, is preferable t'hat

pgkftf@l?ﬁ? N thelgﬁtratﬁ él{ %J%talafeﬂaotvuctqctz fe9<rlsttll%gi on the

spiral rip materials 111A and 111E as their ang

oBEISEAES OO UIREHE AL il Py e provicea i
h&§§A§€%ﬂu¥ﬁ%%%ﬁ.bOHXrééé; ﬂ@&ﬁ%ﬂﬁ{%@ﬂﬂlh¥3£9 Eggéﬁgétin the
forward position of the dead-weight body 115 of which the
angular position is held by the guide member, the dead-weight
body 115 moves from the exhausting part 111By of the spiral
strip material 111B to the exhausting part 111Ay of the spiral
strip material 111A, and can be naturally exhausted from the
exit 113Ay onto the exit guide 133 according to gravity. In
such the construction, it is preferable that a different in
height is gradually provided for the spiral strip materials
111A and 111B as their angular positions approach the exit 113Ay.
Hereby, the dead-weight body 115, as the exit 113Ay approaches
the dead-weight body 115, moves gradually to the exit 113Ay
side, and is immediately exhausted when the exit 113Ay appears.
[0066]

Fig. 13 shows another construction of the portion near
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side, and is imedi ately exhausted when the exit 113Ay
appears. [0066] Fig. 13 shows another construction of
the portion near 41 the exit 113Ay. In this
constructive exanple, in the position where the exit
113Ay is provided, inclined parts |l 1Ay’ and 111By'
which are inclined to the exit 113Ay side are forned
at the spiral strip materials 111A and 111B. Further,
tha «hit 1382%he TRcthhegopatiruqliisge esamphe, oppddia position
side to the exit 113Ay side is at the sane |evel as
wharenthef exhé LhéRvnéd papvidediByncoanerderexts 113Ay’ and
side, or lower. By. such the construction, the
ldedy: wehghh bodyiftbived be ghededitoliBay exide at8Aformed
by the inclined parts lilAy' and IilBy' . Therefore,

at hehaeqd-weel gittr ipodw t215 adan1benrexhaust 8l srmotttar ,areh end
surely. In this case, it is preferable that the

osptr@l i8¢ TiPedaiLrt al B1AY L dh ank bEHB Ane ARt tucted exit
so that the inclined angl e becones |arger as their

18884 &4 PO bitORRcAPROAEYd & LN edd Y -thd BEEMYned part
t he” dead-wei ght body 115 can be exhausted fromthe

ki A r t Rl 7] [ sho
g, BN e, SIHETL of Bttt gy the

chQQtrx'éEtEBﬁ SELE%eEP%E%g@E%E% %#%}Aa%ng{egéilﬁded to the

regarding thei'r angular i'tion e en nce

1P ey S SIS AP R90R  Phnereore,
hUGHSRRLE ) 1B o, e ORROSELE (ol elo [P ey
In this case, it is preferable that the spiral strip materials
111Aand 111B are constructed so that the inclined angle becomes
larger as their angular positions approach the exit 113Ay.
Hereby, the dead-weight body 115 can be exhausted from the exit
113Ay more smoothly.

[0067]

Fig. 14 shows structure near the entrance 113Ax of the
drive body 100. 1In the spiral strip materials 111A and 111B,
regarding their angular positions of the eﬁt:ance 113Ax, an
introducing part 111Ax existing on the entrance 113Ax side is
formed higher than an introducing part 111Bx on the opposite
side. Hereby, the drive body 110 can be constructed so that:
when the dead-weight body 115 introduced from the entrance

guide 132 is arranged on the introducing part 111Ax, 111Bx,

it is prevented that the dead-weight body 115 bounds out of
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when.t he dead-wei ght body 115 introduced fromthe

entrance guide 132 is arranged on the introducing

part illAx, lilBx, it is prevented that the

dead- wei ght body 115 bounds out of 42 the entrance

113Ax due to excessive force. In this case, it 1is
preferable that the spiral strip materials 111A and

111B _are co ucted so that their_differ i.n :
tHEi GRECRECGr Mita| J° S OB SR el 47 Ghguldr This case, it

03|t|onsag fromthe entrance 113Ax. Fﬁ eby,
1 PrBracaasRarghiabot)o 13818 BEAPI VeReEAgehiy L and 1118
Further, contrarily to the exanple in Fi 13, the
amtq»qmn:mfgtecbapttéhﬂ It)&ﬁla’n@lff?Bﬁnﬁﬁ)ﬂTbgeélémw? gradually
inclined to the opposite side to the entrance 113Ax
refldeed| ast el cazegularipoglesiondl®o avmt faeresdieofentrance
the introducing part 111Ax on the opposite side to
liBaxentHaneey 1 I3kxdsadewe sght dduy $ahe-drebeldmisvam sewdthly.
of the introducing part 11 IBx on the entrance 11 3Ax
Fartter, oot ghetly tdetbbysxdiel deaadFwei.ghs, bddy ihtroducing
can be introduced nore snoothly. [0068] [ Second

pBFRedi NEAE |ar¥eXll 1 BW hAy el eloente ridoifitysnedsté ardPopposite
second enbodinment wll be described. Fig. 35 is a

s§9€elf@tt'h‘éaéhfr§i‘198tl1341}@‘@!1%1'%0“" NE Ehdeadswei 9htis desirable
fting nechanism 100' in a second enbodinment, in

t}q’at% & PL¢ egeffﬂ%aéc%taaexdc 1M18& o036fhe %&Q&e side

are diagrans show ng the plan shapes of a pair of

tB' @BgeéﬂgPS caglifﬁixé Sidbi £h gonsid tuhe. iwéﬁ’%sb%qy end of

ght tlng mechani sm 100 Fi g. 'S
tﬁedlnqg_froadﬂc1ng part 111Bx on the entrance 113AX side, or higher.
Hereby, the dead-weight body 115 can be introduced more
smoothly.

[0068]

[Second embodiment]

Next, with reference to Figs. 35 to 39, a second
embodiment will be described. Fig. 35is a schematically front
view showing a dead-weight 1lifting mechanism 100’ in a second
embpdiment, in which a holding frame is omitted. Figs. 36A
and 36B are diagrams showing the plan shapes of a pair of
plate-shaped materials which constitute a drive body of the
dead-weight 1lifting mechanism 100’. Fig. 37 1s a diagram
showing a guide member and a support member of the dead-weight

lifting mechanism 100’ together with the drive surface shape

in an overlapped state. Figs. 38A and 38B are diagrams showing
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showi ng a gui de nmenber and a support nenber of.the
dead-weight [|ifting nmechani sm 1001 together with the
drive surface shape in an overlapped state. Figs. 38A
and 38B are diagrans showi ng 43 hol ding franmes of the
dead-wei ght lifting mechani sm 100" together with the
outline of the plate-shaped material. Fig. 39 is a
| ongi tudi nal sectional viewin the vicinity of a

hetding fFemasonobf thige drad-weight Lifting meadzanissm 100’
1001. [00691 The dead-weight lifting nechani sm 1001

togethes webibddiarent lias shovire ipd gy si3hed odprirded .a Fig.
base 101' , a support frame 102A", a support frane

3902Bahbviqigt ad snphardct iextahviiew parthel02Bihityaofw denter
menber 112' having guide parts 112A1 and 112B

psuppont ofienher sekdidfeighd 1i4Bling aciantizh ,10@Nd a
drive source 120'. Since these parts are constructed
simlpgbyoto those in the first enbodi nent, their
description is omtted. [ O 0O 7 O In this enbodi nment,

as a s veqaRADRE 1 GARST ki ytlingG andliME HPdY1dd01 iniNthis

pl ace of the above spiral strilp material, a _
eRbBhEnSRBPed MRl 1Y+ 351 1Bbnbs 0880 o WL U €5,/ 4
a plane Viewin an axial direction s spiral-shaped.
t I »$hape teri 1Al 11Bl.is a
cifikesy! DBl S naRe iy e opd MBS 8 suoport

ot DER R v AP, o, KB R PR, 0y L e
1%182%-%22&92 ’rtats%rpip%lrtlr]r'éﬁt;e’rsli}E!\’ 'ar(’i1 lS{hOéMWI ian hub 1227,
and a drive source 120’. Since these parts are constructed
similarly to those in the first embodiment, their description
is omitted.

- [0070]

In this embodiment, as a drive member constituting a
drive body 110’, in place of the above spiral strip material,
a plate-shaped material 111A", 111B’ is used, in which a plane
view in an axial direction is spiral-shaped. Here, the
plate-shaped material 111A’, 111B’ is a member in which the
width on a plane orthogonal to the axial direction of the drive
body 110" is larger than the thickness in the axial direction.
This plate-shaped material 111A’, 111B’, as shown in Figs. 36A
and 36B, has a spiral plane shape. End edges of its plane shape
become drive surfaces 111Ax", 111Ay’, 111Bx’, and 111By’. 1In

this embodiment, an example in which the end edge (outer end
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and 36B, has a spiral plane shape. End edges of its

pl ane shape becone drive surf aces 11 | Ax 11 | Ay' ,

11 IBx" , and 11 IBy' In this enbodi nent, an exanple

in which the end edge (outer end 44 edge) 11l Ax'

11 Bx" on a peripheral side of the plate-shaped

material is used as the drive surface will be

descrlbed bel ow.  However, as the drive surface

c89¢  edg&BEl nn3e1«1%>ﬁd Bygeperiphngal sigppt 6Heaﬁiﬁﬁﬁeﬁhaped
circunferential side of the plate-shaped material nay
ngdegded. 1 0rd as| hhe i i dirfase, Wbkl dor Klesicdad gchbelow.
an axial direction of the guide nenber 112', a pair
Hotwepleay eashhpeddnaversar faqdl1 A he @ndl BUbR (dm@er end edge)
arranged. These pl ate-shaped materials 111A° and

11188" ,ar el Bpporaredaandirfnemd ctimcondgle randdagdl i agdpi mf the
116" to the support nmenbers 114A° and 114B . Further,
plalt@i-rhapkdamat ekri3A' mand bkl3Becshown in Fig. 38 are
arranged on both side in axial direction of the

pl at e{sbaped material 111A°', 111B' and supported and
fixed by the support nmenbers 114A° and 114B' . The

pl at e1shapedeBE&ihah e, 1dd Aot ildelB in Bhe axﬁ%lldki'ilgectlon
frames 113A° and 113B', and the support nenbers 11

o%%é%ﬁ@de%éf ygort hfpgﬁlr 9d¥ellf5068 Pﬁaﬁé‘q 1177
rlf‘?@

fixed” to the hub 122" | “and rotate integral

aglrd' v§1p0ULEE %%QangedHerﬁheQe &QEEQFgégg?l ﬁlﬁgferalaq.s 111A7

drive body 110" is set ori zontal

a'n'?i ﬂgB’ 3agre asx,{g%) erdcg)d)%dl%§xed tﬁygﬁ&:ltg oS\9pllng pin 116’
to the support members 114A’ and 114B’. Further, holding
frames 113A’ and 113B’ shown in Fig. 38 are arranged on both
side in axial direction of the plate-shaped material 111A’,
111B’ and supported and fixed by the support members 114A’ and
114B’. The plate-shaped materials 111A" and 111B’, the
holding frames 113A’ and 113B’, and the support members 114A’
and 114B’ constitute the drive body 110’ connected and fixed
to the hub 122’ , and rotate integrally by the drive source 120’ .
Here, a rotational axis of the drive body 110’ is set
horizontal. |

[0072]

As shown in Fig. 39, a moved body 115’ is supported so
as to get over the drive surface 111Ax" of the plate-shaped
material 111A’ and the drive surface 111Bx’ of the plate-shaped

material 111B*, and moves in a radius direction of the drive

45



as to get over the drive surface |lil Ax' of the.
pl at e-shaped material 111A° and the drive surface
l'ilBx' of the plate-shaped material 111B', and noves
in aradius direction of the drive 45 body 1101 in a
state where the noved body 115' is guided by a guide
edge of the guide nenber 1121 . At this tinme, the
hol di n franmes 113Al and 113B1 are constructed so as
b@@thl&’ t He aovieate bolgrd 16e fmeved tihedpot hSsi Hesgihded by
the axial direction. Actually, in case that the base
a puitle edge pdngee gutideimenbsr 182Ace Ahéhimovide pddy holding
115" is supported by a pair of the drive surfaces
fRdédx' 1187 lahldBx 1 3Bt her et thratht ekl 50 doeso metl € @8 moved
into contact with the holding frames 113A1 and 113B" ,
bydy 1@ SMOfE 4 thielbd 418 sk adisUish €heeitiiand Ot ebheodr i VE-tually,
body 110" . However, when the noved body 115" is

ih Nt fEuaad itMo Hahte dibiiveiBogdyrdd0ed05taf EEELYES since the
external vibration as described |ater, there i5 a case

ndPES S ddie nMoyed P e BRRKESpaiR LRI BnEasfivENSurfaces
hol ding ~ frames 113 and 113B' prevent the noved 1151

’ [ ’ i f ) 3 .
1Poslyr fLRE 994 RG ngqeogr?é\?{ded%?eﬁ;% a‘a%%sl l[q%%zlé%geAnlnto

outer end part 1[I surface

- er] 111, B [ LY. 36A i .

AP T Sy B3 008003y S B ovins
. .end 111 Az', of .th ' AX'

s kS B LR b bo Tt g At 1 Fe Mo gl n Bpyevass, when
Therefore, when the outer end parts [I1Az1 and IIl1 Bz’

th %Vee%ﬁw strPf at8s12bRRdprgHt iRt rtheer i bpsly 1107 or

ad f f erence in height is produced between the
regREyes external vibration as described later, there is a case

where the moved body 115’ shakes. In this case, the holding
frames 113A’ and 113B’ prevent the moved 115’ body from going
out of the drive surfaces.

[0073]

An outer end part 111Bz’ of the drive surface 111Bx’ of
the plate-shaped material 111B’ shown in Fig. 36A is arranged
in the radius direction at outer side than an outer end part
111Az" of the drive surface 111Ax’" of the plate-shaped material
111A" shown in Fig. 36B. Therefore, when the outer end parts
111Az’ and 111Bz’ of the drive surfaces come right over the
hub 122’, a difference in height is produced between the outer
end parts 111Az’ and 111Bz’. Further, in the holding frame
1137’ shown in Fig. 38B, an entrance 113Ax’ is provided at the

inner circumferential part of the drive body 1107, and an exit
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end parts. |1l Az' and IlIBzl . Further, in the hol ding
frame 113A° shown in Fig. 38B, an entrance 113Axl is
provided at the inner circunferential part of the
drive body 1101 , and an exit 46 or 113Ay' is provided
at the outer circunferential part of the drive body
110" . The exit 113Ay' of the holding frame 113A" is
formed so as to gpen spaces on the outer end parts
LEBRAZ 15 ROV RS’ 2EotbReCRFBRL C RCPRESHRPEL 21 part of the
di rection. {0074] Her eby, when the noved body 115" is
draveoeeded 10t o tHe axditvd 158dy prother baldhedeAtARRcELSA’
113Ax' , the noved body 115" is, while renaining
iar farnged $Wld$éldKK¥HISﬂﬁﬂﬁﬁ%ﬁﬂgﬁéﬁuahtﬁr et pdritg 111Az’
the vertical direction by the rotation of the drive
abddy11R6" toShhet fypnwheén the mxied kddecdti®n.d s
arranged on the drive surface of the outernost
circuppevential part, and the outer end parts 111Az’
and 111Bz' of the drive surfaces cone right over the

hub 1g@reby hasigr ethdadyetlbodyS1 861 Aatht @uld®i into the

outer end parts |1l Az and |11 Bz' . Then, the noved
abed¥ bdd; 11tom1ﬁr%§1 dawncherward 103iRe, ae%@lm&l}é&@ddqnns'
due to t above difference in height, and is

1§)(Wfi§dré1ﬁ‘£%gﬂrggry It%}‘_:r%i%éd 1%%(9 dr[1%7ghgf%'& el hgrﬁdually

enbodi ment " 1I's provi

lgke%ace gﬁllts enga@ dl}%églo%lﬁg tM?' i}i@%oﬁhﬁf4¥5¥8rlve

sur edge aped, viewe
fron1§ , ,
body 0’ . Shortly, when the moved body 115’ is arranged on

the drive surface of the outermost circumferential part, and
the outer end parts 111Az" and 111Bz’ of the drive surfaces
come right over the hub 122’, the moved body 115’ 1s arranged
on the outer end parts 111Az" and 111Bz". Then, the moved body
115’ tumbles down forward in the axial direction due to the
above difference in height, and is exhausted through the exit
113Ay’.

[0075]

In the embodiment, the drive body 110’ is provided with
the plate-shaped material 111A’, 111B’ which has the drive
surface at its end edge and is spiral-shaped, viewed from a
plane. Therefore, the spiral drive: surface can be formed
easily, freely, and with high accuracy. Namely, the plane
shape of the plate-~shaped material is simply formed so that

its end edge 1is spiral-shaped. Hereby, the spiral
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pl ane. Therefore, the spiral drive surface can, be

formed easily, freely, and wth high accuracy.

Nanely, the plane shape of the plate-shaped nateri al

is sinply formed so that its end edge is

spiral -shaped. Hereby, the spiral 47 pl ate-shaped

materi al can be readily manufactured by vari ous

manuf act uri ng net hods such as press-bl anki ng, etching,
phate-shpeedi batapidl nepn e ieard i 1gi meautfiee tspiadhby various

shape of the drive surface is constituted by the end
naugéashapengt he thpidsalsuchhaze poses Heb Yamdelyg destgheédg, and

by only setting the plane shape -appropriately.
iRaetttohambydihgke Fhethuier sendepaihes sidilwl sk@de of the

111 Bz' of the plate-shaped material pair 111A° , 111B
driv8esust@pe ishtehststpaeti By ldhdehtieeggé SHAsR f e spiral

shape of other portions can be readily forned.

sEapEhein 154 Noed e RN HI9e b AAS %fettth%dalt@ﬁeeﬁ&aﬁ@eghape

mat eri al can be formed with high "accuracy by t

aﬁﬁ?&ﬁr@EHfL?Ct uﬁéf‘@l@@fé‘?ﬂy tfﬁﬁ(éjrth\éeoﬁ’é%fra&?d P2t 9R1nzr

accuracy can f or med. Sl nce

aﬂ{iaflelBsﬁaB%dtH@tpef tf'a}g?oé A e'erﬁ §a§?an119f Stl{lﬁls' , the

ane- V|emed S g€~ beconet
drlve face S he thickness in
S Psétilgﬁlgf oS AT S ErERRRr Phancner
width in the dlre t.her eof .
p%Fﬁt%n?.a?la"fe% el t S R Rl 32‘% end edge
surfacg n |ncreased t he drlve surface
SRARGr 8 tﬁg el ﬁtlears&ép&ﬂ Ve iegad! é%ﬂflukfeugo’élr‘% with high
possible to prevent the drive surface from deform ng

AGFRRAEN Y FaSsaGEVEFMeRHEackBr L Ratefthe®i | The dafi viengur face

drive surface can .
of high accuracy can Dbe formed. Further, since the

prlate-shaped material is formed in the shape of the
plane-viewed spiral so that its end edge becomes the drive
surface, 1t is easy to make the thickness ig the radius
direction of the drive surface larger than the width in the
axial direction thereof. Hereby, since rigidity against
deformation of the drive surface can be increased, the drive
surface can endure the even large drive load, and it is also
possible to prevent the drive surface from deforming with the
passage of time, so that durability of the drive surface can
be improved.

[0076]

In the embodiment, since the plate-shaped material pair

111A", 111B’ has the spiral plane shape, weight balance around
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be inmproved.. [0076] In the enbodi nent, since the

pl at e-shaped material pair 111A° , 111B has the
spiral plane shape, weight bal ance around 48 the
rotation axis of the drive body 110" is easy to be
one-sided. In case that the wei ght bal ance around the
rotation axis of the drive body 1101 is one-sided,

drive | oad on,the Sou 01, becone Iar
bt L ThaBASE | AP THERPPOK 1aFqus 1) Lheld Ohe-sided.
uneven rotation of the drive body 110" s eas
Ipradeeclhatheher yeeghft Ppdapres é%/ak}rl@ that rPﬁét\h@Pgﬁf‘ls of
bal ance around the rotation axis of the drive body
thegiriwe badivfbr®i Zedoner ¢idad, HoWs1lohd cghhpe Brive source
support nenber 114C provided with a.weight
126hpekasamesnlpage . 118ekthehi chncaasbethasetihendpliizeetorque
of the support menber in the first enbodiment or the
isesnadlenbadivaentoitatapden ft ahendf-amve pedyhé 1Wéi glst easy to
bal ance around the rotation axis of the drive body
b&1@rofhiced .Suppaite foarderifl1i 4Cpreifidaarlley tloat hahei meight
the f ir,9t enbodiment or the second enbodi nent, has

bRl Hhak &b.*@l&‘ﬁﬂt teE R Nokid asif athy ﬁf@ﬁétbedbublO’ is
and is constructed so that the weight conpensation

uReEL k1464 .copphessd RachRr tRESS R p P hOSubed Meefemider 114C
pai r of support arns adjacent to each other, of the

p%%ébd %HEH%twé‘I_{;‘ﬁt A &i§s SHOYR ﬁ@tﬁplleﬁlcé h%vﬂ’hﬁirgfgan be

conpensati on 114C 1’s fornmed i'n the shape of

u%ir09£a51358 t@h% gugESE gﬁb@?e§nogh%h%1g Evgmgggﬁment

as-a cen erab i n. reduction
o%h%hgn%é%d%djQM%éHIméﬁ%.%cho}ggé to uniformize the weight

balance around the rotation axis of the drive body 110’. This
support member 114C, similarly to that in the first embodiment
or the second embodiment, has plural support arms extending
radially from the hub, and is constructed so that the weight
compensation part 114Cx couples the peripheral portion between
a pair of support arms adjacent to each other, of the plural
support arms. In the shown example, the weight compensation
part 114C is formed in the shape of a circular arc with the
rotation axis of the drive body 110’ as a center. It is
preferable in reduction of the one-sided weight balance that
the weight compensation part 114C is arranged in an angular
positioh distant from the outer end part of the member (strip
material or plate-shaped material) constituting the spiral

drive surface. Further, the weight compensation part 114C may
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the wei ght conpensation part 114C is arranged in an.
angul ar position distant fromthe outer end part of

the nenber (strip mnaterial or plate-shaped material)
constituting the spiral drive surface. Further, the

wei ght conpensation part 114C nmay 49 be provi ded not

only to the support nenber, but also to the holding
frame, the strip material or the plate-shaped nateri al
b&lPé@WP?ed[09?7Pnlvct@ckhﬁgsnﬁﬁhaﬁlEﬁpbeFFlbst also to the
enbodi nent] Next, with reference to attached draw ngs,
hetlpdouuf eané, titsesttop kiatge miechami e 206 teodtadad nagerial
a second notion converting nmechanismand a tine
ddirepltdy.part in this enbodinment wll be described in
detail. Fig. 15 is a perspective view of a main

porti ¢noof/jt he cl ocki ng mechani sm 200 in the

enbodi ment, Fig. 16 is a front view of the main

porti e01b8kEhg. medfanfkgs. 17R and 17L are
respectively a right side viewand a left side view

of thermeke BRFLHPRehRIFig. 15 and Fig. 18 is a plan
vi ew of the nmain portlon in Fig. 15. [0078] In this

cl ockj 88+ n%@ﬂ'r%@e%%% & {DOA@E &Qemaw1n c:,hstructure of

constituting the secon i ‘on conver ani sm i
t d. Th t at wheel 210
t#% ?%gghéﬁﬁgpﬁg hgn&lgklégégcﬁﬁ%%gtu§ﬁ§g%u%pé%%%ﬁ“%ymOtlon

céﬁ%%S?%n%&@&%@%\Agﬁ%%ézoz isrzg c%t/ %%l Qcthls embodiment
will be described in detail. Fig. 15 is a perspective view
of a main portion of the clocking mechanism 200 in the
embodiment, Fig. 16 is a front view of the main portion in Fig.
15, Figs. 17R and 17L are respectively a right side view and
a left side view of the main portion in Figl. 15, and Fig. 18
is a plan view of the main portion in Fig. 15.

[0078]

In this clocking mechanism 200, a rotation wheel 210
constituting the second motion converting mechanism is
rotatably supported. This rotation wheel 210 is formed in the
shape of a disk as a whole, and supported by support members
202A and 202B rotatably. Both the support members 202A and 202B
are attached and fixed to a base 201. A rotation shaft of the
rotation wheel 210 is set in a horizontal direction.

[0079]

In the rotation wheel 210, plural buckets 212 are
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are attached and fixed to a base 201. A rotation shaft
of the rotation wheel 210 is set in a horizontal
direction. [00791 1In the rotation wheel 210, plura
buckets 212 are so attached to a pair of support

pl ates 210A and 210B arranged on both sides in an
axial direction of the rotation wheel 210, and these

12 are arra ed_al the p her he

a&%%? |on%wh8epaifoo u?ﬁgrg g#ﬁﬁ@?aﬁﬁg £ n258% gheanged

t Iates 210A anpd, 210B,, fitting parts, 211A and
o3 RE h v AT Cdgeali Vi 3. U AR 1GP BuBRedaFar e Wheel 210,

positions in a rotation direction (that is,

aﬁ‘@rFB@ﬁ@aﬂ"P%‘/k?ﬁstW réttatrsnaged péenponye nestiohetie of the
fittingpart 211A is arranged in front in the draw ng,
raia tipa heel iyl Gar AL2118 ner imhrarregoiry Hbacko F rthicheupport
drawing. " The fitting part 211A has a first fitting
ppates212 M)A ararechg@d OBat fhetiongefpanrits aAdRa sedorl 1B are
fitting part 211Ay |ocated at the inmedi ate back of
rebpscfiivetl yf fotinad pardqulll A vadjieaepbbytiofhbi sn secondtion
fitting part 211Ay is provided for a fixed portion

dhetweenna(phat &sshapedopactltonst thetddthttivndl biskckion) .
itting part 211Ax and the bucket 212 described |ater.

HERe , pasd tfiiﬂiﬂ’zlh? Par€izanet eg éi'ﬂa@fgtéd)ﬂnqrc;rtbe 1888 drawing,

fitting part 21I1Ay is set closer alittle to a center

aﬁﬁ the fotaihompaheel; A1Q 4 Q?‘?‘ah?%d PRSLL LM A rtl'{eh%rawnlg

di ameter direction of the first fitting part

Tﬁérfbgfln tpd Pe Ji 1A g Bafgrg%lﬁt@n‘??%%rfgﬂu@% R4 hged

Bx 1s forned. T |s ack titting par

gr E’Mé dfgré f‘roﬂE ?ﬁ@ré Ys g p@fﬂ%ﬂr?& pan:tt Q“?L 19&yaq%tc%ted at

Irection as t
the immediate back of this first fitting part 211Ax adjacently.

This second fitting part 211Ay is provided for a fixed portion
between a plate-shaped part constituting the first fittingpart
211Ax and the bucket 212 described later. The position in a
diameter direction of the second fitting part 211Ay is set
closer a little to a center of the rotation wheel 210 than the
position in the diameter direction of the first fitting part
211Ax. Further, at the fitting part 211B, a back fitting part
211Bx is formed. This back fitting part 211Bx is provided in
the nearly same position in the diameter direction as the first
fitting part 211Ax. Further, the back fitting part 211Bx faces,
the rotational direction reverse to the direction which first
fitting part 211Ax faces. The first fitting part 211Ax and

the second fitting part 211Ay, and the back fitting part 211Bx

51



fitting part 211Ax. Further, the back fittingpart
211Bx faces, the rotational direction reverse to the
direction which first fitting part 211Ax faces. The
first fitting part 211Ax and the second fitting part
211Ay, and the back fitting part 211Bx 51 have such
structure that they can be fitted to each |ever
described later on the side reverse to each other. £ 0

have PRCht SthacherepHaral Paey efnt ke dttdisdbntahearh lever
210, i'n_ angular positions corresponding to the
descripgdphptsr2enAthadsidel Beversehick stasp rither.
(corresponding to the above reception parts) are
respec®?®ely fixed. In the shown exanple, the
bucket 212 is arranged between the fitting parts 211A
and ZABthe Thesiphekell Pd2thaf daheopertiatgi parvth@4Pa210, in
whi ch opens continuously fromthe side reverse to the
ari@h Bt o €l tf B¢ Gdvrricsddiriipgys itehenal £ 5t deng Nty 211A and
the opening part 212a has the shape of a container

2eoBst st sdcROL & hat 2 a(@@ffé@ﬁoﬂﬁhﬁg pgeffe HPYREAr¥heption
the bucket 212 is arranged in a mddle height

k{1 QRO i i i .th d i t
pEEEL] 80D MRANABIND Ehxed. | NEn LAY MRl (fampile,  the

bﬁé‘)@eﬁ“zﬁ%‘f'is%ng{)%%é@be“c%\é%sf?hé iaéﬂj]‘}ﬂ) iag%%dzfm and 211B.

portion s to the periphera e (to the

RSP, L SIS 7 SLpMlacTodte ToAl Bhicn opens
cSL AL 1oL e WIS A K f e g Al BEction
téieﬂg ggripheral side. Namely, the opening part 212a has the
shape of a container constructed so that a portion which opens
upward when the bucket 212 is arranged in a middle height
position on the right side in the drawing of the rotation wheel
210 (that is, a portion which opens in the direction of the
reverse rotation), and a portion which opens to the peripheral
side (to the outside in the radius direction) of the rotation
wheel 210 continue mutually.

[0081]

Around the rotation wheel 210, there are provided a first
lever 213 constructed so that it can fits to the second fitting
part 211Ay, a second lever 214 which can adopt a posture which
can fit to the first fitting part 211Ax, and a third lever 216

coupled to the first lever 213 through a link 215. Here, to

a leading end portion of the third lever 216, a movable hook
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part. 21l Ay, a second |ever 214 which can adopt a
posture which can fit to the first fitting part

211 Ax, and a third lever 216 coupled to the first

| ever 213 through a link 215. Here, to a leading end
portion of the third |lever 216, a novabl e hook 52 217
which fits the second Iever 214 and can lift a | eading

257 vk s Ee SSEQHARIEE '%Fﬂaaiﬂe&er " dgding end

constructed so that it can fit the 3ka fitting part
PA L itheaPs6 Oprov PR, Zféolsﬁzfotma Y gfréafcnegh | Bysrher.
213, the second | ever 214, the third |ever 216 and
atIRVE BYRTRES VOR BiRAtIGNET Al Congtaistesppotel 1t can fit
rotatably by the predeterm ned support menbers around
thachatkxédttiher par tFallBer 1st lid seowaive dfsbk 21~ is
supported rotatably by a portion near the | eading end
of theoos8hird | ever 216. In each of these |evers or
t he hook, by weight balance on the both sides of the
ful crapl and ahpoSitsbnlefrea 23Bpppke, sacpadgéevkri €84, the
operation and a basic posture can be appropriately

tBetd Thekef @res, idneachel evek rard drikerdnadlg Becor d2hg are
to necessity, a dead weight and a stopper are arranged

shﬂpaetéeprﬁwa@@lWéytI&{b phereb¥rhhacapei@ip®nt members
described belowi's realized. Regardi ng each of these

aL‘SMﬁHSea&H Ebﬁedfpﬁié’i‘\ﬂlﬁg desCiidt| Ghe b B PHIok 217 is
king on the rotation wheel 210 rather than the

sﬁﬁéfﬁﬂ!%' oEgi:ggﬁ.ggb%haaﬁoﬁti&?qﬁ&gr & l%%lngf@lc?%f the

part locate e opposite side tot eadi ng

cB09aPAI S48 W T JESPEF 1 0s 4 RR LR ShEEkETE $deight

balance on the both sides of the fulcrum and a position of a
stopper, a range of its operation and a basic posture can be
appropriately set. Therefore, in each lever and the hook,
according to necessity, a dead weight and a stopper are arranged
in an appropriate position, whereby the operation described
below is realized. Regarding each of these levers, in the
following description, an end part working on the rotation
wheel 210 rather than the fulcrum is referred to as a leading
end part, and an end part located on the opposite side to this
leading end part side with respect to the fulcrum is referred
to as a base end part.

[0083]

The rotation wheel 210 is rotation-driven by supplying

the dead-weight body 15 lifted by the dead-weight lifting
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to as a base end part. [0083] The rotation wheel 210

is rotation-driven by supplying the dead-wei ght body

15 lifted by the dead-weight lifting 53 nechani sm 100

to the bucket 212. As schematically shown in Fig. 15,

when the dead-wei ght 15 is introduced through the

opening part 212a into the inside of the bucket 212
arranged in the mddle portion in the height
mgrpapLFBn18f tRe thet Rluicket KAdel 2soschhmalieicghily shown in
bal ance is | ost correspondingly to the weight of this
Figadlwei ghenbddne Beacdwiaigitt the ot anioodwhedl th2dQgh the
rotates cl ockw se. Then, when the bucket 212 faces to
ophrindopast dal dal ilqtleIWhe ties it cb-fiveihghbuladdy: 2321 arranged
exhausted through the opening part 212a. By thus

inepeatn il th @ sy inatHethei gkbaliste Of i dhe £ the rotation
dead- wei ght body 15, rotation drive force can

whppli 0o epeatves yh t Gdhmdotial Il%t\/\’&%%lre%ia%n Q&ﬁ.‘kﬂ to the
Next, referring to Figs. 19 to 21 with Fig.

w@p@n@tdmhqfs BESdCLJe%H&%a@@y‘m@I SO 2009+ v ild x%ecatlo wheel
described. The rotation wheel 210 is so constructe

28§ f&c?@eé%@%@]&ﬁ%e Toratablynig d b | Qekwh 6 faces to the

direction and prevent its "counterc W se rot

dQ\ﬁnEPSFr%\fﬁﬁ (qu)gveglﬁén%ea%vﬁ)’el,%% b@&corlgl %yéxhausted

| owm rrption, rotation in reg

Be48gh O .st%?i Sa P § o Bl S 'ﬁ"?vgh%l?l%?a& FoRupPLY
and tg\? d lr%aegé I}. gﬁgo elatde v}e%glhttsbgéi{/el L ggt!':l%lg)gkdernlvaesforce
can be applied repeatedly to the rotation wheel 210.

[0084]

Next, referring to Figs. 19 to 21 with Fig. 16, the
operation of the clocking mechanism 200 will be described. The
rotation wheel 210 is so constructed as to be supported
rotatably in the clockwise direction and prevent its
counterclockwise. rotation by the reverse-preventing lever 218.
Accordingly, in the following description, rotation in a
regular direction that is the clockwise direction in the shown
example is taken as a forward direction, and rotation in a
direction opposite to its direction is taken as a reverse
rotation. Figs. 19 to 21 are front diagrams of the clocking
mechanistOO,andeachdiagramShowsaistatewheretheclocking
mechanism 200 changes with passage of time.

[0085]
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rotation., Figs. 19 to 21 are front diagrans of the

cl ocking nechani sm 200, and each di agram showsa state
where the clocking nmechani sm 200 changes with passage

of time. [00851 54 Firstly, as shown in Fig. 16, in a
state where the rotation wheel 210 stops, the

rotati on wheel 210 is located in a basic stop

p05|t|on n this basi.c top osjtio t he rotation .
Cheel FE5457s SGoRhPrared by Mertt Pkt RerR Ciforotation
direction of the reverse rotatlon bg the | eadi ng end

wiheetidh0 ottame fihestrotéldon yhgelaaglnys dng @ basic

work f or preventing the reverse rotatlon by the
s feR @osd-tradventlinngh F ewers iz stonmes i 1 athethp it g tehay wheel
213 cones into contact with the rotation wheel 210
218etompsitioned partedUAmyng ifrudre idi tdet déresttitpe of the
reverse rotation (fromthe downside in the draw ng) ,
randrsberoeaveieryr éhent éading ewred p28 ioones fm first lever
contact with the back fitting part 211Bx in the
208t eatd by wfguhet f104 warrd fot adesrentfimanthbercldigpieotation
downside in the drawi ng), whereby the rotation whee

b¢lthd TewRQsdimnackiiida swrirabignal Nghé 9l i tie B tdte lever
oth levers 213 and 218. The restoring force by the f

21 8SEohe¥er n2d3 don tic@dugiath e thstyei ghtwhakangeoonsecond
the both sides of the fulcrumof the first |ever or

fE. ‘81 'lggftb@ifﬂg? iﬂ%ﬂ@'&h&@ﬁ%ﬂ ACHHAN k@GR e P¥tation
iTd lever 216 through the link 215. In order to

R T e W
lé%ér £PQ§§§mes into contact with the back fitting part 211Bx
in the direction of the forward rotation (from the oblique
downside in the drawing), whereby the rotation wheel 210 is
positioned in the rotational direction by the both levers 213
and 218. The restoring force by the first lever 213 is produced
by the weight balance on the both sides of the fulcrum of the
first lever or the weight balance including also reaction force
by the third lever 216 through the 1ink 215. In order to adjust
this restoring force, a dead weight may be provided for the
base end portion of the first lever 213.

[0086]

In the basic stop position, the second lever 214 is in
a fitting posture in which it can fit the first fitting part

211Ax. This fitting posture is a posture where the leading

end portion of the second lever 214 is close to the periphery
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In the basic stop position, the second lever 214 is.in

a fitting posture in which it can fit the first

fitting part 211 Ax. This fitting posture is a posture
where the leading end portion of the second | ever 214

is close to the periphery 55 of the rotation whee

210. More particularly, the fitting posture neans

that the |eading end portion of the second | ever 214

s e arfert oh avpeski Ag0t r ddkrefpahbititetrlfit thegfitting
part 211 Ax. When the second lever214 is thus in the
POstrfgpassUeat theehehding end gidmniahedl tRéGsecond lever
rotates in the forward direction, in case that the

Zli4r ¢ Arrehggdpant a i dxicgnesachtef oo atifrs vt thikey part
| eadi ng end portion of the second |ever 214, the

2l3Pat.i onhehee 8¢0ondnroter atates itAukhen taevei gk ing Eosture,
direction nore. [00871 .Though the second |ever 21

eiveni If the féttdt Igh RASLUI 210 B thie sPAsk e SEOR/ PO KRBt ion,
the first fitting part 211Ax does not conme into

igonkast tuwhththberi eadi N €ndy RAEE o 16k 1y el%)e/“i%t'&%econtact

| ever 214 at the basic stop position. Actua

wh @hatdnen 1 9eely 24041 SobPi8n! Qteatald es%ogr% 18080€214, the

direction of the forward rotation at e

1 t i st.0 sition..
LS B A Sy DTS DT SRR PRSI D gove.
of th?06§5 tion wheel 210 between the basic stop

position nd a position in which the first fitting
o AR b FREChal Al 30eht 3 WSnagposcure
in the basic stop position, the first fitting part 211Ax does
not come into contact with thé leading end portion of the second
lever 214 at the basic stop position. Actually, the rotation
wheel 210 is in a rotatable state in the direction of the forward
rotation at the predetermined angle from the basic stop
position. Namely, the predetermined angle is a rotational
angle of the rotation wheel 210 between the basic stop position
and a position in which the first fitting part 211Ax comes into
contact with and fits the leading end portion of the second
lever 214.
[0088]
Therefore, in the basic stop position shown in Fig. 16,
the rotation wheel 210, by any rotation drive force, for example,
by the rotation drive force due to the weight of the dead-weight

introduced into the bucket 212, can be rotated in the direction
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Therefore, in the basic stop position shown in Fig.
16, the rotation wheel 210, by any rotation drive
force, for exanple, by the rotation drive force due
to the weight of the dead-weight introduced into the
bucket 212, can be rotated in the direction 56 of the
forward rotation. Wien the rotati on wheel 210 thus
rotates forwardly, as sho in Fig. 19, the |leadin
°EthEOEPFHﬁQ%OFqﬁﬁgﬁqWStﬁﬁl ﬁjfgfékéﬁﬁ%%é%%e%%mgl8ythus
the rotation wheel 210 (secaond fjtti art. 211Ay) . .
reerEBY, fHE T H ¥ d a|se%?wéfél PLHr e n PRy Gha‘%h%g ¢ portion
cooperation link 215. Nanely, the base end portion of
of hiehe ht kst elave R 1%l st drds sashdlawrs bve kliengosadg ion wheel
portion ascends to the contrary. At this tinme, since
21 el s¢eamil iy endh ook tpeLLPon -of Heheb kvl thowk 12ver 216
is fitting the |eading end portion of the second
thensrtaugh hehe ecoperataver 12h& 2351 i fiane by, ashe dase end
separate fromthe rotati on wheel 210 by the turn of
pbheibhiod tieverh2dd.ldleseln) 6 tdes senind ardevers 284disg end
put in a non-fitting posture. This non-fitting
pPO8L Uhe aRR@nsisa t54 atige | Bowbiralhyt heAlteathing teimke posihos the
of the second lever 214 is out of the passing track
18kdthg EhBShobikt bbREioRablt 2héAmovhiBmel Yookhs 7past §ieting
is a posture in which the second |ever 214 cannot

tBEOPeLAEnKOLANI BBrefiohNE i hat keBowhieekve£2101400t8e9%econd
Since the second | ever 214 is-thus set in the

lgggiféiéifgllil o) aﬁZ@ofééﬁgrgkétffEhJFHé %@ﬁon wheel

passes the inside of t second lever 214, and the

258t8§i9ﬂemﬁg?h %%Ot%%ee%i&%tﬁ%%%q 216. Hereby, the second

lever 214 is put in a non-fitting posture. This non-fitting
posture means a state in which the leading end portion of the
second lever 214 is out of the passing track of the first fitting
part 211Ax. Namely, this posture is a posture in which the
second lever 214 cannot stop the rotation of the rotation wheel
210.

[0089]

Since the second lever 214 is thus set in the non-fitting
posture, the first fitting part 211Ax passes the inside of the
second lever 214, and the rotation wheel 210 keeps rotating
in the direction of the forward rotation. When the rotation
wheel 210 thus rotates more in the direction of the forward
rotation, the first lever 213 is further pressed down, whereby

the third lever 216 further turns through the link 215. When
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in the direction of the forward rotation. \Wen.the

rotation wheel 210 thus rotates nore in the direction

of the forward rotation, the first |lever 213 is

further pressed down, whereby the third [ever 216

further turns through the |ink 215. When 57 the third

| ever 216 thus turns nore, the novable hook 217 al so

separates nore fromthe rotati on wheel 210. Shortly,
thachirhdiavgrerdd Spores diuois Megesetbadudesele bk @ddsalso

off the novable hook 217, and the | eading end portion
sepathbesevome fAmomerti?d4rdiepsonowdee lt el ¢ .ot adhantly, the

wheel 210 as shown in Fig. 20 and restores the

1éadinggepdstodre.i O] th&ustbend hefere dihe E@eONdoff the
| ever 214 restores the fitting posture fromthe '

néPabiethooy POB) UsRd Ene DEalihBgf bhgtpbttibAJofPBRESsecond
211Ax, by the forward rotation of the rotation whee

1238r 2 VLS RRY eBfather ety & i 2bh eIl 00 0bYs tdifbwn in Fig.
| eadi ng end portion of the second |ever 214. After

2@h§n&if§5tgkégiEHep§EEtgﬁﬁAéos§%§eg°tten beyond t he
regul ati on position, the second |l ever 214 restores

the fig é@p posture as descri bed above. Therefore,
since the second | ever 214 returns to the fitting

Poe L 5 A RS PRI kb el % g1t
o P B ROLE SRR B 2R KO D g

rotates nore, since the first |lever 213 gets, beyond
p%ﬁb%@&ll%nag (‘g}e \%Hir&rﬁrfihgoﬁl];g@n of the rotationwheel 210,

gets beyond the regulation position by the leading end portion
of the second lever 214. After the first fitting part 211Ax
has gotten beyond the regulation position, the second lever
214 restores the fitting posture as described above.
Therefore, since the second lever 214 returns to the fitting
posture after getting beyond one fitting part, the rotation
of the rotation wheel 210 corresponding to one fitting part
(corresponding to one tooth) is permitted.

[0091]

Next, when the rotation wheel 210 rotates more, since
the first lever 213 gets beyond angular range at which the first
leVer 213 fits the rotation wheel 210 (the second fitting part
211Ay}), the first lever 213 comes off the rotation wheel 210,
and thereafter, as shown in Fig. 21, starts restoring the

original position (the position when the rotation wheel 210
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| ever 213, fits the rotation wheel 210 (the second
fitting part 211 Ay) , the first |ever 213 cones off
the rotation wheel 210, and thereafter, as shown in
Fig. 21, starts restoring the original position (the
position when the rotation wheel 210 58 is located in
the basic stop position) . In this process, the third

lever 216 starts_the restoring, pperation thr.ough the

151 V528, ke he S6naEHg B DOSE] on Bt THE BCAFes, the
| ever. 216 starts noving toward the rotation whee ,

thipd I iay L6fS EHF &S titer e HbORBIE WMEFE LA EBRRY IS 110k
contact with the |eading end portion of the second

2Lévern@ thea Rerdiad aAndhecrtien mf Fdst thérdHmeserdl6 starts
since the novabl e hook 217 is coupled to the third

mbe¥yey 20@arcdurtheblsotatsiashowmesh #ig. Midwae ebvabie, the
hook 217 turns in accordance with the shape of the

mbeabilethquok Rildncafed hetsevomndact evéh 2Hel landidgesnadipprtion
give any influence to the fitting posture of the

osaqangdeckeverl &idr 2[1A00RAt ilsnih it eabbiei pgeeestsird.n dowever,
period after the first lever 213 has cone off the

siatat kAR Mbegb121Rcanrd2 bef s ecdiiel ddirsd tHeev@iilI ever 216
restores the original position, basically, the

tehabh9n wheshokhOiHoESgNOt1fithd hoddBsd Hemer212l%urns in
and thé second | ever 2%4, but keeps rotating in a

aéE@traaW@:%r@iEﬂed}é”srhaﬂeoéﬁ e tl*@ac{iirfc?sbgg%?i%h 8t 10@%cond

not exist. Therefore, 'in this period, ong as the

LGEA8 450 L LB B S8 LB heelagifocure

O%p%gg increas %v%ﬁ?%Hﬁﬁ rotati on resistance | owers.

[0092]

In the above process, in a period after the first lever
213 has come off the rotation wheel 210 and before the first
lever 213 restores the original position, basically, the
rotation wheel 210 does not fit the first lever 213 and the
second lever 214, but keeps rotating in a state where the turn
load by the first lever 213 does not exist. Therefore, in this
period, as long as the rotation drive force given to the
rotation wheel 210 does not decrease, it is thought that the
rotation speed increases because rotation resistance lowers.
Therefore, in this embodiment, at least in this period, in a
state where the leading end portion of the reverse-preventing
lever 218 is slightly brought into contact with the fitting

part 211B from the upside, the reverse-preventing lever 218
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Therefore, in this enbodinent, at least in this
period, in a state where the |eading end portion of
the reverse-preventing |lever 218 is slightly brought
into contact with the fitting part 211B fromthe
upsi de, the reverse-preventing |ever 218 59 brakes the
rotati on wheel 210. The rotation | oad by the braking
action of this reverse-preventing |ever 218 is
brakeriEbg refateiomvbegily? Wi t h Thirerebehipod dackidy hyreteaking
first lever 213. Nanely, at a point of tinme when the
agtoten i of | tads by eves Sfd1mstevdrevigrg 218vies | 258 , itsheproduced
rotation | oad by the reverse-preventing |lever 218 is
apreathecethg Henebyh tdienae tdtel grotlatddbywhiel £210t lever 213.
rotates in a state where it always receives the

Nffetet %thanpdlnt%ﬂtﬂﬁc[é woaeh thBersodalé®Nn e ehe first
the rotati on wheel 210 can be stabilized. Here, it is

1sdast pabl estihadt | hedt Worhetahi Dhad |k8ﬁgﬁeaf@véke§élﬁrevent1ng
equal . However, even if both the rotation |oads are

18 df erants,g tp'i%ﬂu%@?i Copbiibut e tlﬂc%t 2Rt k&%g@&oﬁh@hee% 210

rotation speed of the rotation wheel. Furt even |

%&ﬁ? 2?18 rQF?{é?ﬁg}tl%%gl St %fl%la% g %ﬁ@e%otflgegf@ég{éf’lﬂlned
B e T BRE 2
B8 G 5k fon Mk 10t e T Ehagbﬁ%t%}fc’%ﬁaetlon
e el e o e ogton Tt b e

Lastly, the first lever 213 restores the origina
loads are different, they can contribute to stability of the

rotation speed of the rotation wheel. Further, even if both
the rotation loads are not given to the rotation wheel 210
alternatingly, for example, even if a period in which.both.the
rotation loads are given in an overlapping state exists, or
even 1f a period in which neither of the rotation loads are
given exists, the stabilization itself of the rotation speed
of the rotation wheel 210 due to the rotation load by the
reverse-preventing lever 218 can be obtained.

[0093]

Lastly, the first lever 213 restores the original
position, and the movable hook 217 is also put in the state
where it fits the leading end portion of the second lever 214
and restores the original state shown in Fig. 16. In case that

the rotation drive force is being lost at this time, the
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position,, and the novabl e hook 217 is also put in the
state where it fits the | eading end portion of the
second |l ever 214 and restores the original state
shown in Fig. 16. In case that the rotation drive
force is being lost at this tinme, the 60 rotation
wheel 310,h by the restoring force of the first |ever
213 and the fitting force of the reverse- entin
O eREf OB HRSe ] ¢ el HYi PG HE Bt RS o ol T Ba. [t bgbajever
In the enbodi nent, in the state where the second.l ever
2b3 ARk the tHet WM IOTGS A tRREEVETES BRGNS g §eVes 218,
‘when the rotation wheel 210 rotates at such the
isohatdohnspeedoefde stAe BSEABEABAt mechani sm cannot
follow the rotation of the rotation wheel 210, it is
t hough®0®hht two-teeth feeding of the rotation whee
210 occurs. However, actually, mdway of the forward
oper atm orhefertduel fnigrst, lievehe2$Balhy wherdrthie seconelever
rotation wheel 210, the second | ever 214 restores the
2f it 16 nPn poist wien-adisbomy posFuge 28. sHowenefnrBig. 19, when
however high the rotational speed of the rotation
tMbealt 211 shelcheztoordeetds dteedicngtind ridim triciratsipered that
wheel 210 is obstructed by the second |[|ever 214 which

t?%segéﬁb@ﬁ@ﬁttB%cﬁhhﬁ%ﬂgcﬁﬁﬁ&#ﬁffoﬂYﬂwﬂﬁhetf@tabi@ﬁebf the

e rotational speed of the rotation wheel 210 is, the

rgkggfgntaﬁegge%ﬁblOﬂtSPEeghgﬁggpetﬁéfSﬁwbeﬁgétﬁfgeeding of

operati ng e rotation 210 becones. way

(6E LREaPROLSUAER 210 WIS i LEUE 1% ey o

tkga£ogngrémgﬁé§§£bo£eggl{QEdPF S{KEever 213 by the drive of

the rotation wheel 210, the second lever 214 restores the
fitting posture as shown in Fig. 20. Therefore, however high
the rotational speed of the rotation wheel 210 is, the two-teeth
feeding of the rotation wheel 210 is obstructed by the second
lever 214 which has restored the fitting posture. Namely, the
higher the rotational speed of the rotation wheel 210 is, the
higher the operation speed of the first lever 213 operating
by the rotation wheel 210 becomes. Midway of the operation
of the first fitting lever 213, the second lever 214 restores
the fitting posture, so that the two-teeth feeding does not
occurjjitiming. Cn1thecontrary,jJ1casethat1jkssecondlever
214 is set so as to restores the fitting posture in completion
of the forward operation of the first lever 213 or during the

restoring operation after that, possibility of occurrence of
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occur in timng. On the contrary, in case that .the

second lever 214 is set so as to restores the fitting
posture in conpletion of the forward operation of the
first lever 213 or during the restoring operation

after that, possibility of occurrence of 61 the

two-teeth feeding depending on the rotation speed of

the rotation wheel 210 is produced. [0095] To the
tlee deke nige oele here 2 CEPerd Fhpwm itheFirgsationo spedaof the
wheel train 220 for driving a hand connected to the
robabioomnwhepaf 216f ishprrduaedon wheel 210i s connect ed,

and this wheel train 220 drives hands 231 and 232
arranpeessh front of a dial plate 230. [0096] The
rotati on wheel 210 is driven by the dead-wei ght body

15 suppltled dxorkihe Heclanesgh2ob] f Asnghowahani 8Mys. 1 to
100. Namely, by the rotation of the drive body 110 of
3} hewisear tweiight 2 0 Ifiofit d A IBE hanh SMcHRRe AR to the rotation
dead- wei ght body 15 is gradually |ifted upward,

sishpEtdy %@%ﬁ&gléﬁ%é@f @i(ﬂ)islég?ﬂfe&\t:gﬁ ug ﬁrthls wheel

p05|t|on) of the holding frane A, and suppli ed

tf@ﬂ? E_’Lve%xhtdng#' 9?1 ]%ﬁr & %E?rgg‘ég?&ggﬁ&?@%f 3 dial

I n near horizont

f anged |n t he nearly sane height as the rotationa
% aft“of "the rotation wheel 210. Wen the dead- wei ght
body O%i suppl i ed and housed into the bucket 212
throuéﬁ % openi ng part 212a, the weight balance of

.the rotati eel
the §0834gn hech oLy dosts 20diLh8 £otald qa uheel 210, .,

15 supplied from the dead-weight 1lifting mechanism 100.
Namely, by the rotation of the drive body 110 of the dead-weight
lifting mechanism 100, the dead-weight body 15 is gradually
lifted upward, shortly exhausted from the exit 113Ay (the upper
position) of the holding frame 113A, and supplied through the
exit guide 133 to the bucket 211 that is in nearly horizontal
posture. This bucket 212 is arranged in the nearly same height
as the rotational shaft of the rotation wheel 210. When the
dead-weight body 15 is supplied and housed into the bucket 212
through the opening part 212a, the weight balance of the
rotation wheel is lost and the rotation wheel 210 starts
rotating as described above. When the rotation wheel 210 turns
by one tooth, the bucket 212 inclines, whereby the dead-weight
body 15 is exhéuste'd through the opening part 212a. The

exhausted dead-weight body 15 is returned through the entrance
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rotating as described above. Wen the rotation whee
210 turns by one tooth, the bucket 212 inclines,
whereby the dead-wei ght body 15 is exhausted through
the opening part 212a. The exhausted dead-wei ght body
15 is returned through the entrance 62 guide 132 to
the entrance 113Ax (|l ower position) of the

dead-wei ght 1ifting nechani 00.,.[ 0097 Fi.g. 22
oL 32 ditgr Sh s HORAG Ene. LHibe (BPHERe RRIKGLOTT of the
(reception part having the shape of a container) of
dqaﬁrWQﬁQhﬁcﬁﬂfﬁh@ﬁﬂn?%@én%ﬁ%pigoof t he dead-meiéht
body to the bucket, and exhaust of the dead-wei ght
body faGsitlt he bucket. Here, Fig. 22a is a perspective
view show ng a bucket 2 simlar to that attached to a
wheelFiaf. 2i2e sbonwgeatdbngl anvaer igomdhed Abaprel afythafpcket
Cel estial Tower, and Figs. 22b to Fig. 22d are
(et gpecd ve r tvih avsng b sigabeioifet sontrpioesd ¢h thigerotation
enbodi ment. Further, Figs. 22A to 22C are expl anatory
wivd €W show i Ihe Suhel Yeaddweexhaubbdef tbhehe bucket, and
dead- wei ght body when the buckets in Figs. 22b to 22d

e £us8e9F JHROWH a-Ak iiWbddy Firgm 2BA, btibket. Here, Fig.
dead- wei ght body 15, after being exhausted fromthe

2 geafs i_p@lt ddfding vRANSHEANG S BupRkited sthiodghto that
t%e e%? gd%%e f33 to the bucﬁé{ 212, mheregy t he ° ?

atEdtg% _%Ag:%é)‘é?%%%gg;&fl%g%_r cgrﬁﬂf@ti&?amia@étr—?fomﬁé}%d Armillary

when the rotati on whee

HRASE SR Tt Son P TSN Beeipiacive
views showing buckets improved in the embodiment. Further,
Figs. 22A to 22C are explanatory views showing the supply and
exhaust of the dead-weight body when the buckets in Figs. 22b
to 22d are used.

fo098]

As shown in Fig. 223, the dead-weight body 15, after being
exhausted from the dead-weight lifting means 100, is supplied
through the exit guide 133 to the bucket 212, whereby the
rotation wheel 210 rotates by the weight of the dead-weight
body 15. Then, when the rotation wheel 210 rotates by an angle
0, the dead-weight body 15 is exhausted from the bucket 212,
and retgrned through the entrance guide 132 to the dead-weight
1ifting means 100. Here, in case that the clocking mechanism

is constructed 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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and returned through the entrance guide 132 to the .
dead-weight [|ifting nmeans 100. Here, in case that the

cl ocki ng nmechanism is constructed so that the

rotati on wheel 210 rotates by one tooth by the supply

of one dead-wei ght body 15 to the bucket 63 212, the

angle 0 nust be set to an angle nearly equal to one

period of the intermttent operation of the rotation
2WReekthglenglEubtiest he eidero tan heigihd ereddiey didusdl to one
force for the rotation wheel 210 which is produced by
pehéoded ltheoint éemilbhdneingrtat ivody £ e antangbe wissge 210 .
of the bucket rotating in a state where the

Fde&tewei ghto ety tbbhe $ghboeaethendti vee faeteSPoaHO rotation
include an, angle position which is in height alnost
wheeal 210 whiaki s Pfodheed o ptirn waieglt 2¥0+he0823%-weight
At this time, as shown in Fig. 22a, in a box-shaped

bBHGKES, ah bAgMBI £in Qa1 %ﬁe%ﬁ’@ke@%’ﬂd’@irﬁ%ﬁh iState where
provi ded, an introducing angle at which the

tHeagk 4@L GO gRP Mo SRN P& 5 h?ﬁ%%gl’r&g& bR E%% Qgcé?ttozri]nclude

and the angul ar position o ucket into whic

aﬂhgn?f@dpéﬁ\@i Qb$nb\91q¥%ﬁafs bg, il'[(;%ir%gygagﬂnoa;feeéda . tteodl’a]ny axis

and The dead-wei ght body cann aus nat ura

O?e{ggergggtggﬁg%%e%li§]kp a greatly inclined posture.

her ef ore, angl'e ‘rarige of the rotation wheel 210
from pply to the exhaust of the dead-weight
body Lgﬁggygreatly of f the angle position which is

ook AU TERE SRt 16 37,00 L0 OB, et

| oss of .potential energy of the dead-weight body
zbérfbn@ ie rg%nly an upper opening part 1is provided, an
introducing angle at which the dead-weight body can be
introduced to the bucket 2 and the angular position of the
bucket 2 into which the dead-weight body can be introduced are
limited, and the dead-weight body cannot be exhausted naturally
before the bucket 2 is ina greatly inclined posture. Therefore,
the angle range of the rotation wheel 210 from the supply to
the exhaust of the dead-weight body comes greatly off the angle
position which is in height almost equal to the axis of the
rotation wheel 210. Therefore, the drive efficiency 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 dead-weight 1lifting means requires introducing the

dead-weight body into the bucket 2 at a sharp angle, or the-

angle range 0 of the rotation wheel 210 from the supply to the
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due to a fall of the dead-weight body in the

introducing tinme because the dead7weight |ifting

means requires introducing the dead-weight body into

the bucket 2 at a sharp angle, or the angle range 0O

of the rotation wheel 210 fromthe supply to the 64
exhaust of the dead-wei ght body becones | arge thereby

to make increase of the nunber of teeth of th
exbrast oif Wheefeadowei gFRESRPBY éDeC[OI@ELf’odarli&eethieﬁ efygep make
to make the angle range O small, it is necessary to
izonseseco fesbk @wmhar:PﬁLﬁ¢ﬁ&hyOfoﬁhﬁhéoﬁﬁﬁﬂqqnWheel 210
wheel |ike the bucket in the Water- powered Arm |l ary
impdssOelesti al Tower. However, such the construction
conplicates the structure of the rotation wheel, and,
conpl [cat@s al so the escapenent nmechanismlike the
Water-powered Armllary and Celestial Tower, when

occasiORe def@ndsde FUFE hRfke SERECahHBe PHBKELO 2shaslanit is
outer wall on the peri pheral side of the rotat ion

n¥BeeLa 2 %o LS teuler e Meh lbdtdrs 20t hif gangerdh thevebtation
whi ch obstructs snmooth taking in-out of the

wHEBY- w8l %httlp%)dBuI:QEtt he, Q‘:’&kﬁﬁtgr [:@Ja@%bd E‘Wﬂfﬂary and

as a net maki ng the angl e range 0 snal in a
céi%‘s&%ﬁ&%?t hg-}ﬁbq'\ukg{(eeﬁz |Csz Eg% i;ﬁs‘c? E\?\gégr&oﬂ\ﬁ"flcates

actul.leh%f §ﬁger 1oq{ wtn@%lbugﬁgt crzorﬁpc‘l{]@z?@ é%"iso the

ang € positions ot han tHe regu

e 8§i3te1|ngrq.t %%chan&%rmtllojms o%ﬁ haer% tprc])%lered Armillary and

Celestial Tower, when occasion demands. Further, since the
bucket 2 has an outer wall on the peripheral side of the rotation
wheel 210, this outer wall forms difference in level, which
obstructs smooth taking in-out of the dead-weight body for the
bucket 2.

[0101]

Further, as a method éf making the angle range 6 small
in a state where the bucket 2 is fixed, it is thought the side
wall of the bucket 2 is made low. However, in case that the
side wall of the bucket 2 is made low, in apgle positions other
than the regular angle position, or in portions other than the
side wall on the peripheral side (for example, side wall on
the inner circumferential side), dangerous possibility that
the dead-weight body falls down from the bucket 2 becomes high.

In case of trying to reduce this dangerous possibility, the
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side wall on the peripheral side (for exanple, side.

wall on the inner circunferential side), dangerous

possibility that the dead-weight body falls down from

the bucket 2 becones high. In case of trying to

reduce this dangerous possibility, the 65 dead-wei ght

body nust be introduced into the bucket 2 slowy and:
ently. Inresult, alimt is produced in the _

qgemdrm}ahjﬁgb@m mpEstr eeointheddead- it ghthdddycket 2 slowly
Further, since a |arge-sized dead-wei ght body cannot

el gevtilyn ofwlerestd tpr eveimit ticeptaticefl iheche introducing
dead- wei ght body fromthe bucket 2, there is also a

stravdtagie t bdt the sdéddeiwentyhdripedfor ce oitHdte since a
rotation wheel cannot be obtained. [0102] On the

latriyer- siard, déhe-batdet Hotyt Henssbat TBBY irSorBe@U dedevent
with an opening part 212a which continues fromthe

thied€aleVversSehs 0dd H@- Ot §ht 0NGky Of F &L AN kﬁ{cﬂé}?zﬁ there is
rotati on wheel 210 (the upside in Fig. 22) to the

SR 000D o Ay 12 S o,

p i ral. s N onpl etel y opened (shape in
W&E?éh%gﬁagﬁtgﬁ %gﬁﬁlg%dﬁhe peri pheral side of the

buckeﬁ b§]conpletely removed) by the opening part
212a. B%re particul arly, the bucket 212 is

CubtCoe Aoy HEkS, 900 AIELAET ol il
STIER (RN G AR S L
siﬁgié]% %i%%&f%gpﬁgdégfagfggé%i%tgct%%%yo%stﬁgllo%%tion wheel
210 (the upside in Fig. 22) to the peripheral side. For example,
in a bucket 212 shown in Fig. 22b, 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 removed) by the opening part 212a. More
particularly, the bucket 212 is cubic-shaped as a whole, and
includes a bottom wall (bottom part) 212b, an inner wall (back
f)art) 212c, and a side wall (side part) 212d, though the outer
Qall is not formed. Accordingly, as shown in Fig. 22A, taking
in-out of the dead-weight body 15 can be smoothly performed,
and the angle range 0 of the rotation wheel 210 in the state
where the dead-weight body 15 is housed in the bucket 212

includes the angle position which is in height equal to the

axis of the rotation wheel 210. Therefore, the weight of the

66



and the angle range O of the rotation wheel 210 in the
state where the dead-wei ght body 15 is housed in the
bucket 212 includes the angle position which is in
hei ght equal to the .axis of the rotation wheel 210.
Therefore, the weight of the 66 dead-wei ght body 15
can be efficiently utilized, and the high drive force
can be obtained. Further, since the ang 0_.of ..
detager wegtaltti §RAhe 8| Can P ﬁé&lﬁﬁ@f@ﬂﬁ Py haZF %&ﬂa ¢ high
of the dead-wei ght body 15 can be set small, th
dmimrtbioTste ceat he obtehBefot af BRI Rect 1249 i adbg]seetrange
many wi t hout hindrance. [0103] Further, in a bucket
8 3E2thshosnat hofrivhe@R1 Orf rdwe th@esupl@éia/atost@% ofhgust of
bottom surface constituted by a bottom wall 212b', an
tHencldanetiesiyftabedy12§ e dhe ised] |sm@sllupm»ednum!@@ar@f teeth
the peripheral side of the opening part 212a' is
oI dedtat iAh iwheer ®abl cahlbeasdt ananyeviidiou tichdrance .
the same as those of the bucket 212. In this bucket

2121, (@igwe the inclined surface 2129 is forned at
the bottom surface portion on the peripheral side, as

ShOWdﬁfFéﬂ 24Ba bhe kit roductihviandn Fhe.exlayston the
of the dead-wei ght body 15 can be performed nore

pé%ﬁ§“£4¥%1§yﬁér6¥ akﬁb€%6ﬁt§@§§a@é tbhstipetéaely a bottom

ace I's possible to prevent the

wdﬁfd2¥§%ght E ?XE%Z p@ ch1age @%@h‘NHE%HrEﬂé@ﬂﬁ@g upward

bud romjunping out to the

erlg 9%5%96 due e<b{t%&y%€ nfﬁ%ﬁ%@ﬁ%@?%ﬁgPﬂa%95v1ded.
Aéil%’éﬁegﬁg]g]eg&%ﬁe 13%;(' sLe gewg{ltfﬁcﬁ I’g&lé EE%% %%Enf aG§ those
of the bucket 212. 1In this bucket 212’, since the inclined
surface 2129 is formed at the bottom surface portion on the
peripheral side, as shown in Fig. 22B, the introduction and
the exhaust of the dead-weight body 15 can be performed more
smoothly. Further, by existence of this inclined surface 212g,
it is possible to prevent the dead-weight body 15 which has
been once introduced into the bucket 212 from jumping out to
the peripheral side before a regular exhausting point of time
by reaction due to the impact on the inner wall 212c. Further,
byexistenceoftheinclinedsurfaceZlZg,thedead—weightbody
can be exhausted slowly.

[0104]

The inclined angle of the inclined surface 212g to the

inner bottom surface of the bottom wall 212b’ has a great
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can be exhausted slowy. [01041 The inclined angle of

the inclined surface 212g to the inner bottom surface

of the bottomwall 212b' has a great 67 influence on

the angle range 0. Therefore, by changing the

inclined angle of the inclined surface 212g, the angle

range O can be regul ated. For exanple, in case th at

ot her conditions (for exanple, an attachnent angle of
infkubnckeont bhehengbearbnge @heethemafonéy ddyctngnging the

angl e position of the bucket, size of the bucket, and
Cimgtcienefl dheldeafl-ties ghntclbodyd) sauref ddee 29@€, thehengle range

bucket 212" becones |arger than the bucket 212 by the
0 2beviee rdillidrady anglhe @}@éﬁlplépji?f’]:asé M%}j‘:h%lﬁéondi};ions

shown in Fig. 22d is basically forned in the shape o

(fo £ IaAMPIRY, AAVA thigh AHOPERNRA Pt el BacketMd #hleYrotQtion
t he bucket 212. However, the bucket 212" is different

whEOT AheibE LEHRL: R ZaﬁQléag§F§5?é§18@t£H§ B@&ke@??%éée of

protruding from a bottom upward IS provi

thOb @M OPENLI NG £09€ c?]f hate § ad—a‘ldgfélilgglgégb) edge Pfleasame,

bottom surface) on the periphera

' Kt " i nceof thispr.ojection
ASERIRRS: hZlae SR LGIRPLe MIGRORES P Rne anove
. vent the, dead;weight body 15 which has been once
l#éé#%%ﬂc%ﬁg%ﬁtgafﬁe bucket 212" from junping out to

the p i Fral side before a regular exhausting point

of tiﬁ% @ reaction due to the inpact on the inner

wal | 212c. Further, by existence of the projection '
A bucket 212" shown in Fig. 22d is basically formed in

the shape of a container having an opening part 212a” similarly
to the bucket 212. However, the bucket 2127 is different from
the bucket 212 in that a projection part 212p protruding from
a bottom wall 212b upward is provided for an opening edge (that
is, a peripheral edge of a bottom surface) dn the peripheral
side of the opening part 212a”. By existence of this projection
part 212p, as shown in Fig. 22C, it is possible to prevent the
dead-weight body 15 which has been once introduced into the
bucket 2127 from jumping out to the peripheral side before a
regular exhausting point of time by reaction due to the impact
on the innerwall 212c. Further, by existence of the projection
part 212g, the dead-weight body can be exhausted slowly.

[0106]

The height of the projection part 212p or ratio of the

height of the projection part 212p to the height of the side
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part, 2129, the dead-wei ght body can be exhausted
slowmy. [0106] The height of the projection part 212p
or ratio of the height of the projection part 212p to
the height of the side 68 wall has a great influence
on the angle range 0. Therefore, Dby changing the
hei ght of the projection part 212p or the above
ratio, the angle range 0 can be regul ated. FoQr
wadatplse 2 Py eathénfidughceobnt RBeppbpest FaRdpaPt ZHRFefore.
and a size relation in distance between the botto
bywahhngi2l dmel heighienfridie pyediagtdrropatke? H%%&-%P@rﬂbove
body, the angle range 0 is deternmi ned. [01071
rdtrd hedhe hatdl ¢ heandge! 8 nesh swe faegudRed shdier i exaigle, by
22c and the projection part 212p shown in Fig. 22d may
e haWgi del. tiNaetyje@ni smgpamed 52p f axrd i s $breete bation
the peripheral side of the inner bottom surface of
i1 hgi busket, rardednurther boatpmnojwedtli ol Par anpr diraidéegtral
?pwazgifron1g§ outer edge of this inclined surface is
repya I ~ th iﬂmkﬁ@kb lign- pghgef 6 is
pc,)é)]{tg% deg)lg-wel gh}e!ebody, tgg{g25 dggg-wei ght E%deqcaﬁ %2

dé%%?ﬁ@ﬁ%%.in a slow and stable node. [01081 In the
above enbodi nent, as the spiral drive body 110 of the

dead-mghgﬂi [ifting mechani sm 100 rotates, the
dead- wei g body 15 gradually rises upward, on the

:ng:t %ﬁt{h?é,h%%%:}?’g%glﬂglﬂgd LrpprtbesyppRethown in Fig.
22cC and,the projection part 212p shown in Fig. 22d may be
provided. Namely, an inclined surface is formed on the
peripheral side of the inner bottom surface of the bucket, and
further, a projection part protruding upward from an outer edge
of this inclined surface is formed. Hereby, without
obstructing taking in-out of . the dead-weight body, the
dead-weight body can be exhausted in a slow and stable mode.

[0108]

In the above embodiment, as the spiral drive body 110
of the dead-weight 1lifting mechanism 100 rotates, the
dead-weight body 15 gradually rises upward, on the inside of
the guide plate 112, 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 clocking mechanism

200, and returns again, as the rotation wheel 210 rotates, from

the bucket 212 through the entrance guide 132 to the drive body
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through the exit guide 133 to the bucket 212 provided

at the periphery of the rotation wheel 210 of the

cl ocki ng mechani sm 200, and returns again, as the
rotation wheel 210 rotates, from the bucket 212

through the entrance guide 132 to the drive body 69

110 in the |l ower position. The dead-wei ght body 15
circulates in this passage. The rotation wheel 210,

léWety thienkowée poddad-omei ghThbathyadtbid isylsuppUivers clisculates
fed one tooth by one tooth, and perforns clocking.

iThertefor pas s hge ¢l 0Tkel A hismolneal y 2 10he SOEK time the
function but al so high appreciation as a noving

deechaiiisMitChOgH .1 Sosthdbpl Ned £1i1aCk 4Nk ¢RR 1 bg one tooth,
sufficiently represent the charm of a nechani ¢

a@Rep &t F&hns [QHA nd Seeppd ghadi Pﬁgtdlcj\gﬁ(t 0 oroe §& rr{onléJ only
to Fig. 23 to Fig. 26, the construction ocKi

t%c@'@cﬁ@ﬂd}uﬂ%rh umRed haG rde tOotha?s a moving
3gscr|g gnﬁ$ Tﬁ qs

i nvention w

mgbﬁgﬁ ?\ 1ch‘3€“ tgg Qﬁf (Er ethdes§_ll(’§l b dfl%‘?&?ﬂéﬁ%ﬁ?%}}f%gé’pntly

bucket receptlon par provi o)

“SPEPSPER: b Arey of s MBI St

descri i ? of other construction is omtted. [01101
Fig. ég Pg a schematical ly perspective view show ng

t he uct re of a rotation wheel 310 in this
enbodf%%ﬁ?n | FPAFSMeREd ati on wheel 310, sinilarly to

in the rotation wheel 210, to supporting plates. 310A

and 3&%%¢ew@%ﬁﬁf§@lﬁﬁtﬁbﬁh95|aést¢rFlg 26, the construction

of a clocking mechanism in another embodiment according to the
invention will be described. This embodiment is different
from the before-described embodiment in a bucket {reception
part) provided for a rotation wheel 210 and only a part of
fitting parts. Only the different points will be described
below, and description of other construction is omitted.

[0110]

Fig. 23 is a schematically perspective view showing the
structure of a rotation wheel 310 in this embodiment. In this
rotation wheel 310, similarly to in the rotation wheel 210,
to supporting plates 310A and 310B arranged on both sides in
an axial direction, plural buckets (reception parts) 312
arranged along the periphery of the rotation wheel 310 are fixed.
Moreparticularly,onleftandrightsideportionsofthebucket

312, attachment parts 312y and 312z are provided. These
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an axial .direction, plural buckets (reception parts)
312 arranged al ong the periphery of the rotation
wheel 310 are f ixed. Mre particularly, on lef t and
right side portions of the bucket 312, attachnent
parts 312y and 312z are provided. These 70 attachnent
parts 312y and 312z are fixed respectively to an
attached part (hole in the shown exanple) 3lla
atpramhimgedt frarts Hd 2suppst 3131Zate 3 f0KSa kG SRs Cititadhede 2o
- part (hole in the showm exanple) 311b provided for
atitectsuppomt plhatle 3T0BHE xédwm examilieli 7g 1ot areviged for
the peripheral part of the support plate 310A a
tHd Ebpbirttp NGt e@U0AI1AAY & witltachteo! past afforleent tlop sdown
is formed. At the peripheral part of the support plate
 e3hiBie) @Ak idiildetn mar thaldBppsichi baateo31bR fixed in a
aforenentioned is formed. [01111 Fig. 24 is a

£ ticaldy PQY SPRCtHeE ot 0fpditte druaksas t plat
|§ﬁ%uéiet 312 has akgzngg%ner-gkaped part ;ﬁfﬁbr prare

3{’%;%“9?9 t%ieé@ﬁh@ﬁo% ided: R Jighta.and e ta b eserofioned

contai ner-shaped part. The contai ner-shaped part

.1s.fornmed I t_Lp. f C r
. %afroaﬁHileerz?e ‘epﬁ%egRgsp%P\lAﬁlgggbapﬁ%s‘@; ﬁgg{h t% o%nagg?% @SF:)LlZ%,Ce a3 LOB

ack part, 312c, _|ef ri.ght, _si tsr 3ddth -
agﬂaﬁﬁpg}£5bpgaggrgaﬁgﬁggdsé%p}g%{qghr acéﬁiart I&hicrfd te
are continuously opened and form an opening part 312a.

fqRredpucket 312, in a state where its front side faces

to the tgeriphgral side of the rotation wheel 310, is

fixedlOB¥1lhn inner bottom surface of the bottom part

312b, a part on its
Fig.24jj;aschematicallyperspectiveviewcﬁfthebucket

312. This bucket 312 has a container-shaped part and
attachment pieces provided on right and left sides of this
container-shaped part. The container-shaped part is formed
almost in the shape of a rectangular parallelepiped as a whole,
has a bottom part 312b, a back part 312c, left and right side
parts 312d, and an upper surface part and a front surface part
which are continuously opened and form an opening part 312a.
This bucket 312, in a state where its front side faces to the
peripheral side of the rotation wheel 310, is fixed. Of an
inner bottom surface of the bottom part 312b, a part on its
front side is an inclined surface similar to that in the
aforementioned embodiment. Further, at an outer 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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front side is an inclined surface simlar to that in

the aforenentioned enbodi nent. Further, at an outer

edge on the front side of the bottompart 312b, a
projection part simlar to that in the aforenentioned
enbodi nent may be provided. 71 [ 01121 CQutside the

side parts 312d, attachnent pieces 312e and 312f are
proviﬂﬁg. A portion on the front side of the

attac H@]piece 312e becones a second fitting part

312X constituting a part of the fitting parts in the

af or eRBAE1LEgelhe etdsirlipparits 3E8dy hattaghmansipleeedge3iofe and
the attachnent piece 312e, the attachnment part 312y
ffecet® phovadesdched? paoirtdbha onf thike SuEpPOr tsipledt F the
310A is provided. On the other, at a side edge of the
astesbheertt pieoe 312&, behenaid ashsesbnparfis 3427, part 312X
312z fixed to the attached part 311b of the support

cphate t810 ngBa grax tpodviide i {tAhkBdarthei Dutkeh r312meit ioned
constituted as an integral nolding product using an

eibbedhahtp! arersheppda tied &fidd e NATRIEY tHche t thuekRit piece
312 is a nmenber nolded integrally by various nol ding

3MBEhogSe ftQra@pady %arﬁilj@?ﬁﬂ/cfm&it%gtﬁgcgt@%clgég%%w 31la

or forging, casing nold working such as cas

i N j ; t. e Mo rticul arl .
LT Rt G R LI SRS

eggglttgf ei%%%%%cme%rti gkeégcf;‘lZ?? T ne iar]ctteaqgha}t!xenn@tp%lrts 312z,
312z fixed to the attached part 311b of the support plate 310
B are provided.

[0113]

The bucket 312 is constituted as an integral molding
product using an integral plate-~shaped material. Namely, the
bucket 312 is a member molded integrally by various molding
methods, for example, plastic working such as pressing or
forging, casing mold working such as cast or injection mold,
and cut working. More particularly, the bucket 312 in the
embodiment is formed by bending a plate-shaped material such
as an integral metal plate.

[0114]

Fig. 25 shows an exploded shape of the bucket 312 in'the
embodiment. An integral plate-shaped material 312p shown in
Fig. 25 can be very easily formed by press-blanking. In this

plate-shaped material 312p, a bottom part 312b and a back part
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Fi g., 25 shows an expl oded shape of the bucket 312 in
the enbodinent. An integral plate-shaped materi al
312p shown in Fig. 25 can be very easily forned by
press-blanking. In this plate-shaped material 312p, a
bottom part 312b and a back part 72 312c are provided
conti nuously, the back surface part 312c and
| eft-right side parts 312d, 312d are. provided
31@6naFAULAY ded £od t TRt He GaSsRRt A pafityRt2c and
attachnment pieces 312e, 312f are respectjvel
ledtoviidse: cditd mpgUst ﬁl%géld%gart%i&r%‘@ de-‘é%éﬂlouSly’
material 312p, by bending the back part 312c at,
arnharbgttbghpaahglﬁﬁaE@Kigéfboﬁﬂ@#ﬁpéttaS@QBPta%HeceS 312e,
bending the left-right side parts 312d, 312d . _
31 peet keeby cati viedar byovightl canglinsonslihe Bagkrpapg this
312c, the shape of a container having an opening part
p13k2a- disaped nedteter e, 312 patkty bemstinqutthegbank packi Aédc at
surface to be provided on the front side of the bottom
nd@ly %1i?gg;ﬂ sidgrded by nkebdicngns baght By2bheabdtbending the
part- 312b, and its part is arranged between the

1 Pélffélg@tsiﬁéj?aﬁ%rst §13420 128 ¥Abpdctikddilly lat hberly right
ucket™ 312 in this enbodi nent, the container- shaped

arpﬁés acr}fl tthlgaebakkaggggnﬁll@&,ecﬁe 32e 2k 8bBtainer having
Integral ly

constituted. Hereby, since the nunber of

a %@eﬁ;oil%;g \;\%I}et Kebat EQ”%%‘HE@&, 310 can abﬁaﬁrgdééﬁgtituting an

rking can aclilitated and

e BRIy sy i RG ST SSRoag 1T (g ot (o ata % B EEem
p$12$ aﬁ%eﬁs 123 BOSLELENRL SIS PP He BRARIHNLARE 312p,
and its part is arranged between the left-right side parts 312d,
3124d.

[0115]

In thé bucket 312 in this embodiment, the
container-shaped part and the attachment pieces 312e, 312f are
integrally constituted. Hereby, since the number of parts of
the rotation wheel 310 can be reduced, assembly working can
pe facilitated and a manufacturing cost can be reduced.
Further, by integrally providing the second fitting part 312x
for the bucket 312, apositional relation or an angular relation
petween the container-shaped part of the bucket 312 and the
fitting part working on the escapement mechanism is determined

uniquely. Therefore, without performing any positioning work

for the both parts, the operation of the rotation wheel 310
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bet ween the cont ai ner-shaped part of the bucket, 312 ,
and the fitting part working on the escapenent
mechanismis determ ned uniquely. Therefore, wthout
perform ng any positioning work for the both parts,
t he operation of the rotation wheel 310 73 can be
surely performed. [0116] [Rotational operation of
rotati on wheel] Next, in order to definite working
capf et surplyheerdppseidnent s, a rotati on wheel provi ded
with a bucket having the different constitution from
the cb®stfiution of the buckets in the enbodinents
wi Il be described. In the enbodi ments, the rotation
wheel [Retahienait bpathyiant odt ed thy ibint tdheg 1df t he
escapenent nechani sm However, when the dead-wei ght
body Nextal vaysoadeanged defoneter winkialg begketssofin the
the rotation wheel, the rotation wheel is always in a
ebod eméREE| VANgot heidhi ¥Reel OpAHE 1 d86CQALENNE! YuckB® having
escapenent mechani sm nust brake the rotation wheel,

t 8O dilfate \dr Vo REL i 6L ENEY 1 WERe c%@%ﬂ{%% ;bgh%gg?kets

of the enbodi nents, the weight of ea

%H@Eﬁ[}%ﬁh@ﬂttlswapPlHﬁQSEErti%%dr.Ot ahi Ol \@tpr%%ldin*egts , the

: i%bnely, the Trotation I's constructed So as

<E8ERn (BBl | 81 e RYELEncTLL L LIEACRE VELOILSBE cne
-4 D8Nl 35 ERR. M ANRL LUK (L0 s oy ppc i
< s LIS Sk, SPRSEE b el Pt Mo OB
tk?eerriggagforn%ggl is always in a state receiving the drive
torque. Accordingly, the escapement mechanism must brake the
rotation wheel, so that drive efficiency lowers. Therefore,
in each of the embodiments, the weight of the dead-weight body
is intermittently applied on the rotation wheel. Namely, the
rotation wheel is constructed so as to repeat the following
cycle: after the dead—weight has be.en put into the bucket of
the rotation wheel and the bucket has been arranged throughout
the predetermined angle range, the dead-weight body falls out
of the bucket and ceases to exist in the rotation wheel. In
this case, it is sufficient that there is a period for which
the dead-weight body is not arranged into the bucket of the
rotation wheel, and the number of the dead-weight bodies

arranged simultaneously in the rotation wheel may be one, or

two and more. Hereby, in timing when the rotation wheel stops
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t he .dead-wei ght body is not arranged into the bucket
of the rotation wheel, and the nunber of the
dead- wei ght bodi es arranged sinultaneously in the
rotation wheel nmay be one, or two and nore. Hereby,
in timng when the rotation wheel stops 74 by the
gsgapenent nechaPisnl the wei ght of the dead-wei ght
ody is not a ied onto the rqtatio eel . .
byraees Feﬁ@?e%ﬁ?rhggleﬁll"éiﬁ]é ST of o Wﬁgﬁl%ite‘a‘g%og? pd-weight body
‘rotation wheel every cycle of the intermttent .
ig ooAtdrml tem obsor daRicedatine ek ef SRy cahncpdrake
hei ght ened. [0117] Under the above construction
fassemipglibdt ot buvketrstasienamhasde®VaTY egiifae of the
angle intervals, in case that the nunber of the
i hteket st émt treg atdicat can hheeduiced, ochewililve eféigaghey can
range in which the dead-wei ght body is being arranged
bé Méhghtbueket becones large. Therefore, variation of
the drive torque in the | arge angle range A becone
Iarge¥ogpﬂ]the wei ght of the dead-wei ght body cannot
be efficiently converted into the drive torque for

the rgtatl ahoaeeke dbgEEEQERIOhS dSsuied el ehkhiatickets
t he nunmber n of the buckets is four and nore (nanely,

aggﬁ%?l'a%?;ggtregﬂ%aﬁ éﬁgfé\ﬁ%te‘}fvaﬁl@, bHKRle £8a860e hdmber

nmore desirable that the

unber f the b et.s ..S..Sj
0B VRS tondke t Arigf dHE il (U AR ITREC HoBARRALL ! Pe angle
I.n

(£35S0 e W P I AP, Ui 1n ene
bgce:%g:cm%egctg)tmebs()di/ajrgepei Ij[%e%rerfa()%e,d %QriQELQHC%@ fhe drive
torque in the large angle range 0 become large, and the weight
of the dead-weight body cannot be efficiently converted into
the drive torque for the rotation wheel. Therefore, it 1is
preferable that the number n of the buckets is four and more
(namely, an arrangement angle interval of the bucket is 360°
/4 = 90° or less), and it is more desirable that the number
of the buckets is six and more (namely, the arrangement angle
interval of the bucket is 360° /6 = 60° or less). 1In this case,
in one period of the intermittent operation, the angle range
in which the dead-weight body is being arranged in the bucket
must be the same as the arrangement angle interval of the bucket
or smailer. However, usually, the angle range becomes smaller

than the arrangement angle interval. An angle obtained by

subtracting the angle range in which the dead-weight body is
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nmust be the sane as the arrangenent angle interval of .

the bucket or smaller. However, usually, the angle

range becones smaller than the arrangenent angle ,
interval. An angle obtained by subtracting the angle
range in which the dead-wei ght body is 75 being

arranged fromthe arrangenent angle interval of the

bucket becones a racing angle,. that is, an angle at

bRANGh af@ndest diiagn Wheehrrebgemsnitn amgdteatin thieval tHE the
drive torque is not being added to the drive wheel ,
bakyteitneeconed . a [10418]g aFigd.e,3%hahowns, seheiredicaltl whtik@ the
structure of a rotation wheel provided with a bucket
rotetephni whepar tptathavingat Beateonikrbuthendsifel abrtfle is
the constitution of the recess part provided at the

nper bphagy adtietiheor ehat iden veheslecal (e IHRLTIG] ) .
mechani sm cl ock which is exhibited at the Geneva C ock

and Wabcihg)Museum In this case, since the bucket 3

has the shape of a container which opens to the

outsiﬁfglrB§'@%o&%ﬁ%ﬂﬁeﬁ%&ﬁ%ﬁ&%?&ﬁﬂ% @Puégﬁﬁékﬂga rotation

wheel , an angle position in H% dead- wei ght

o 2oV A B R S A e TR BT e B4 7 ohardge the
Bhe ke B IR aP ok B RNt ek ipE Pre Rl fedesd part
o158l LGB0 A ol 068, BL e 0L 0N s
=B Bh s 8 o Bl LR i B0 e

uppernost portion. Further, in this bucket 3, whether
M?ggum. In this case, since 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
dead-weight body 15 is easy to be put into the bucket is, for
example, an angle position when the bucket is located at the
uppermost portion. However, since the rotation wheel is
constructed so as to generate the drive 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 1little
produced when the bucket 3 is located in the vicinity of the
uppermost portion. Further, in this bucket 3, whether the
dead-weight body 15 is exhausted from the bucket 3 or not when
the rotation wheel rotates by an angle ¢ from the above angle
position is determined by a positionél relation bétween an

intersectingpointofaaperpendicularlinepassingzacentroidal
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dead- wei ght body 15 is exhausted fromthe bucket 3 or
not when the rotation wheel rotates by an angle 4
fromthe above angle position is determned by a
positional relation between an intersecting point of
a perpendicul ar line passing a centroidal 76 position
of the dead-wei ght body 15 with the outer surface
position of the dead-weight body 15, and an

pasittarsect nhpoiend-eeighe Bpd¥ wal Wiélgéhsr ater surface
bucket 3 with the outer surface of the dead-wei

pdsaidyi ob o ENelme ldg adoywed Hitz bodyl &bi @mdoétlv\ia@her%eﬁ’g%’@ﬁtpomt
K of the side wall of the shown bucket 3 which is

o fimeasursadlcomwatlie ebgsi s fofhehbubbet on Wil atkee gfuti¢re surface
bucket 3, and a height L of the intersecting point of :

oft BRe0td 8- 8 flRc®odyosht i afené 1y heydead-aser ghethodydBieen
with the perpendicular |ine passing the centroida

a RRSi d1h 0K 0 £ t Bge dedde Wahght oFO@¥el Shatwn thelethausthich is
position of the dead-weight body 15 fromthe bucket 3

nd s L E 0 fiﬁ% ﬂa%]sg%f Ther ebeten kirEhts beckee Buckst 3,
Its side i's made higher, the angle ~ at which

&2%.ﬁ%§%h%¢ % %ng ﬁ%%fé%cﬁ?gﬁ?%§h§ﬁ:%&pﬁﬁécgﬁﬁegoburface

rees gra eref ore, In order to increase

p%%]ﬁ%]?créll% \é/)% % %gidvﬁelﬁ{het F8{iﬁtel%gégﬂm| gﬁf@ %g)c}'l%ular line

p%%ﬁk%%ngy nt%a?%ﬂﬁhébgﬁF@géLﬁg?é%quﬁt S et ey et
R SRR 00 P gt pbInBdAS HE O e pucket
3 is determined.

[0119]

Therefore, in this bucket 3, as its side wall is made
higher, the angle ¢ at which the dead-weight body 15 is
exhausted approaches 90 degrees gradually. Therefore, in
order to increase the drive torque for the rotation wheel which
is generated by the weight of the dead-weight body 15, the
height K of the side wall must be increased. However, since
the height cannot be set so that the angle ¢ exceeds 90 degrees,
it is difficult to heighten the drive efficiency.

[0120]

On the other hand, since a bucket 4 shown in Fig. 34 has
the shape of a container which opens to the side reverse to

the rotational direction of the rotation wheel, the bucket 4

can keep holding the dead-weight body 15 in a range where the
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on the other hand, since a bucket 4 shown in Fig. 34

has the shape of a container which opens to the side
reverse to the rotational direction of the rotation
wheel , the bucket 4 can keep hol ding the dead-wei ght

body 15 in a range where the 77 above angle ~ is about

90 degrees. Therefore, the drive torque produced by

t he wei ght of the dead-wei ght body 15 can be nade
abaneanm¢ti'ﬂea@DM\te9@fdagnmy Gae rled oirregr eEAseikive torque
However, in this bucket 4, in case that the side wal
predussd bywhe pissighyi loift jlhehdeadhwedghd- edght 5 beedy bEbmade
falls out of the bucket 4 in supply of the

ldegd; wenghthbodyi¥b td fiike ehotyaiciadnbshdelcrdayeieaseswever,
on the contrary, in case that the side wall is nade

ihi ghisabpesdett o iinwWbhgh thetdead- \wcgﬁthppﬁylé%hae low,
exhausted is distant fromthe angle ~ = 90"

pHESOPES i el agmutl ename AN S (it £8QYy 1 §9atlti§toﬁ‘?%quﬂé’ﬁucket
efficiency lowers. Therefore, in"order to solve suc

1the Prebl ¢m s ldrke &J!ﬁi%\lﬁ\tp% 19 ¢ & 18 LHRRALTRAL yheel

t he shape of a contai ner I ch opens conti nuously

ihéPAREDS . S'&?t‘h%"@&ﬁ@r'é Q@lt L Q&L \99 lo.i.fs made
Eg perl era bt

the rotation wheel to t e shou

AR s B RN, n PL D ¥ %&%g@glv%%t%%&?g?ﬁx%?i%feexhausted
be achi 01211 [Dr our ce
libeSLSE ﬁggggetgﬁagﬁé &rgve[§8§rceaé@0£¥§°§ﬁg Eibse to an

enboglnent Wi | be descri bed. The drive source 120
aRGhe i e i 88° H‘Fé’ EhatdhaiséRedf Recirney lowgriss Therefore,

gsed of the clock drive nechani sm .
1n er to solve such the problem, like the above bucket in

the embodiment, the shape of a container which opens
continuously from the side reverse to the rotational direction
of the rotation wheel to the peripheral side should be adopted.
Hereby, both stable holding of the dead-weight body 15 and
improvement of the drive efficiency can be achieved.

[0121]

[Drive source]

Next, structure of the drive source 120 in the embodiment
will be described. The drive source 120 constitutes the above
cléck drive part, and is composed of the clock drive mechanism
as described above. This clock drive mechanism functions as
a drive part for various clocks such as a mechanical clock,
a quartz clock using a crystal resonator, and a radio clock

having a function of receiving time information with a radio
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as described above. This clock drive nechani sm
functions as drive part for various clocks such as a
nmechani cal cl ock, quartz clock using a crystal
resonator, and a radio clock having a function of
receiving time information with a radio 78 wave and
correcting tine display, and is generally called a

movenent. A time display part including a dial plat%_
waaned atah ¢ T rast 1w duimer Wi afe AhdimaenRtn thialled a

movenment to construct the usual c|lock. [01221 As
mosteovamti n B gim@@listHewprve Sotkedinee ¢hal pl@tscrnd hands

circuit 120A and a rotation output mechani sm 120B. The
arfl @ekoutér auide h2@Acombinddsy brh dddis navessndi Fewenstruct

121 including a crystal resonator, and a frequency
rrdemdddplyidgk circuit 122 which

frequency-demul tiplies a basic signal outputted from

this ggecid ation circuit 121. The frequency

demultiplying circuit 122 outputs the predeterm ned

cl ocly SIGNRIL fiPreithe 2 dasie d@ngd .sdurdderz0otihes a clock
rotation output nechani sm 120B includes an

ciel_l&%{ QIROL 123 COPPESES Aft St bR WU QBMI Che clock

operates upon reception of the clock signal, and a

cf 1?%‘?# ohon r'%r}ﬁ'ﬂdsesét o BaLh 1124 i%?l”E?L%%@fi‘E{ 12 Sl"‘"i‘ﬁ@h.uding a

ransm rotation output o

| ect tor 123 and, ch ) L0y
cﬁfég%{ R e, M ¢ ﬂ%ﬁeé%?eg?mﬁ%fcég%fgﬁ HirbQit 122

atl on tion

WhiGh BECarSRg VoHFRH LAPOSEE Fo SR (TRBH IR P TEyed rom
trﬁi%&};g%ig\}lgﬁigﬁggi Shown gy dgfted: lines 1N §8&1tiplying
circuit 122 outputs the predetermined clock signal from the
basic signal. Further, the rotation output mechanism 120B
includes an electromotor 123 composed of a stepping motor which
operates upon reception of the clock signal; and a rotation
transmissionpart124composedofeawheeltrainwhichtransmits
rotation output of this electromotor 123 and changes the
rotation output to the predetermined rotational speed. This
rotation transmission part 124 outputs rotational motion of
high accuracy which adjusts to time information. By driving
the hand O shown by dotted lines in the drawing with the
rotational motion outputted from the rotation transmission
part 124, the usual clock is constructed.

[0123]

Fig. 27 1is a diagram showing the rotation output
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rotational notion outputted fromthe rotation

transm ssion part 124, the usual clock is .
constructed. [01231 Fig. 27 is a diagram show ng the
rotation output 79 mechani sm 120B of the drive source

120 nore particularly. The electronotor 123 operating

on the basis of the clock signal outputted fromthe

clock circuit 120A conprises a stator 123s, a coi
nezdendsin g0Rrauniet dir svstsatorcel 239, mane partdicerl ak23r.  The
conposed of a permanent magnet which is arranged
edppdsediottor 18 spatrartihdBonandesbppakt 6¢ ERLatabk¥. signal
The clock signal is supplied to the coil 123c, and

ohh@ut@b@rfi&ﬁﬁﬂub&lacka&iﬁéuﬂﬁ]jﬂﬁgeghﬁﬁlgbghgstator 123s,
generated through the stator 123s by t suppl i ed

aCkotk $pgBatoilOfaleSudl hPerd b Synoiyonized wi rglﬁ]pr 123r

period of the clock signal. The rotational notio

[ .
cbhgoskat 8% ézﬁérhﬁngﬁﬁnﬁ Hegg‘f’ LR &5 ?F}an%{%é QRRSFgd to

integrated w the roto sequentla f 0
at| 0
tg%i%t?%g%ﬁltzp%?%bd @ﬂggn%%%% r-or gt Néf ?ﬂi%‘ﬁlocgﬁ&%gﬁl@l is
AL EIALS el ol s, TR
124h h wheel
n3dnPEafs &ﬁlpoﬁtégﬁé%égeasﬁ@mwo P SoH@r 380Uy the
124f , the second hand is connected and fi xed;
SPBPﬁﬁsdc%?ﬂlﬂr%%na Ineifertaoaf & RerAPrAus¥nrhraniged with

connected and fixed; and to the hour wheel 124i, the
ahBRF1Adnati Sheofikeckeaidanalti xBde ropapiignal motion of the

rotor 123r is transmitted from a wheel 124a integrated with
the rotor 123r sequentially to wheels 124b, 124c, 124d, and
l24e. The rotation of the wheel 124c is output by a center
output shaft 124f, and the rotation of the wheel 124e is output
by a cylindrical member 124g. Further, the rotation of the
wheel 124e is transmitted through a wheel 124h to an hour wheel
1241 and output. Here, usually, to the center output shaft
124f, the second hand is connectéd and fixed; to the cylindrical
member 1249, the minute hand is connected and fixed; and to
the .hour wheel 124i, the hour hand is connected and lfixed.

[0124]

In the embodiment, the hand is not cqnnected to the
rotafion output mechanism 120B, and takes out the rotational
motion from at least any one of the output parts of the center

output shaft 124f, the cylindrical member 124g, and the hour
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In the enbodi ment, the hand is not connected to the
rotati on output nechani sm 120B, and takes out the
rotational notion fromat |east any one of the output
parts of the center output shaft 124f, the
cylindrical nenber 124g, and the hour 80 wheel 124i.
However, as described above, in the usual novenent,
since the center output shaft 124f has rotation speed

wide t he4isechodeiand ast deseyibadEkode mdhiide &Qz@i%"ementf
rotati on speed of the mnute hand, and the hour whee

sihddé tres qeottati omtgpeedhadt iR4Thbas hahdtieheskeed of the
rotation speeds are not always preferable as drive

sé@bEd imandutihe of 1 ihér hoad memeehakil &mhas ooktation speed
Further, generally, the novenment of the clock is snall

of tral howakkenhheypl sndfthdr hvertwiger 1w headrobagien speed
Therefore, it is necessary to secure such drive

obongue fhat thedotipBseCcammertidiy ppebasi sted thet always
above dead-weight lifting mechanism and rotation

p%f&i’gk{)f% t bes ppyi ngo pREDSRT SHit ShOCks Cae hgo @ hy eflechanism
accurately. In this case, w thout changing the drive

c%ﬁcré‘ﬂye.Fxﬁl\?néPt ?tein%'}a ﬁ?e,dtﬂfz A EerflA Ve FSPHECE J2Pis small

dri've tordqu can i ncreased by using a speed

i]rae é‘l%%{?gr}tc??ggggrl]gﬁf &Qﬁ%it"&qéeoﬁﬁg #%@ﬁ%rq@ thenerefore,

drive tor | e rgaggaonlspee i ncreased, the
. ue_| oners. L e ' .
1BrH§rn?Se%ﬁ?ﬁ¥t Phe®% F@eSPSPa$r598 ESngéanQBt tHe motion

the drive torque, a rt of th IgnocEPeir [ .secure .
cbIESELYS L8108 UL GBI LI 54 s bt on
a{gér;gﬁbaltt&g(rb%%gee%té% t(ii{ea%(r)g?n%hn?g\nc'hngmt_gg Cilrg)rg:(?(r can be driven
accurately. In this case, without changing the drive torque
and rotation speed of the drive source 120, the drive torque
can be increased by using a speed reducer, though the rotation
speed lowers. On the other hand, when the rotation speed is
increased, the drive torque lowers.

[0125]

In the embodiment, in order to adjust the drive rotation
speed and secure the drive torque, a part of the clock circuit
120 of the drive source 120 is modified to be used. Fig. 28
is a block schematic diagram showing the inner constitution
of the frequency demultiplying circuit 122 in the usual clock
circuit schematically. As shown in Fig. 28, in the frequency

demultiplying circuit 122, plural frequency demultipliers

122a are connected in series, a reference signal outputted from

81



of the frequency demultiplying circuit 122 in the

usual clock circuit schematically. As shown in Fig.

28, in the frequency demultiplying circuit 122, _

plural frequency demultipliers 122a are connected in
series, a reference signal outputted from81 the
oscillation circuit part 121, of which frequency is,

for exanple, 32.765kHz is divided, and lastly a cl ock
topgparidiatipparcexanptepattizl2s, takemialt fireqaenoyt fut, for
signal line 122b. In the enbodiment, a part of the
cibopéel r egudnbytidemul dipldeds al@2 dst pdi fdledk signal of,
whereby an output signal |ine 122b' or 122" is taken

fout ekampia, f 1RgUENCYa kkemd it pld em Ba2aud Bfignant 1finem 201 .
the frequency demultiplier 122a which takes out the
Inutlpeltembsidgfintl,i el fﬁé%b’ov@)frte@u%n%;{/t Qhultipliers
signal, for exanple, by the signal of the frequency
1228t m6d B, tvnee@é@yta&rm}gut Al driineeRoBY or 1227
t hus changi ng the frequency of the clock signal for

igrd i oufter b8 EQ@%%%C%/ZéemﬁmEég?ﬂgytl fé)%?iiqu%rent from

speed of the rotation output nec sm can

th@cwfﬁ?aa?%gt hawt; 1 t'i?&‘i"i@f“ﬁ]zt%gsvﬁ{i;%ﬁe t t%@\%g?g{ e LY sutput

[0126 | e constructio

Gl i f 1Q0Q i he, enbodj ment wil|
-BORBL Sl 908, L Bl S0 DLl ot
o oy 0% e SO ol SRl e e 0Rotor
chanism 100 or 1001 as a first notion converting
1ot chanfShyeR: r Aok WHeaaing otlee Buedasnaysefohbe clock

tipn_converting nmechanism and a tine
S{T};)na for dr1v1n<§ the electromotor 123, the output rotation

speed of the rotation output mechanism can be increased without
lowering the drive torque greatly.

[0126]

[Whole construction]

Lastly, the whole construction of the clock 1000 in the
embodiment will be described. The clock 1000 in the embodiment,
as shown in Fig. 30, comprises a drive source 120 or 120’ as
a drive mechanism part, a dead-weight 1ifting mechanism 100
or 100" as a first motion converting mechanism, a rotation wheel
210 or 310 as a second motion converting mechanism, and a time
display part 250. Here, the above dead-weight lifting means
includes the dead-weight 1ifting mechanism 100, 100’, and the
drive source 120, 1207. The above clocking mechanism 200

includes the rotation wheel 210, 310, and the time display part
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di splay part 250. Here, the above dead-weight |ifting
nmeans includes the dead-weight lifting nmechani sm 100
1001 , and the drive source 120, 1201. The above
cl ocki ng nechani sm 200 includes the rotation whee
210, 310, and the tine display part 82 250. [ 012 7 1
The drive source 120, 120" is conposed of the clock
drive nechani sm as descri bed above, and outputs
256xactly rotational notion. Here, this rotationa
notion nay be continuous rotation or intermttent
rotafbaa7]Further, the rotation notion may be what
can be directly taken out fromthe output part of the
usualrhel @ekvaisiove ceethani 10 ( fercexaoped of rbeatienadrive
notion corresponding to an hour hand of the clock, a

neS8GeNdrhandat berepbd Aboae i and exttanct o leereedfl)y oo battdonal
can be directly taken out fromnotion parts (a whee

natl i Wheghbret 1 aidy andothe ibnke) mdéthesnt hay the autrgumuous
part of the clock drive mechanism [01281 The first

pisleilelaN C%]V§H:ie9ﬁii%(éh%nir%’ﬁa(ﬂﬁﬁﬂ: werghthétftichg rotation

ro
nechani s converts the predeterm ned rotationa

na %%ng%ag}‘n%%“hhg@ framLhg: deiveySeskes ¢t oekomrive output

rotat !Zlongjpen{)tnitlgnf rrl_c,lgltrolecokn ﬁgfr‘éﬁt heéﬁ;gzgﬁ: h(ef'éf‘ tdyeample
palfg’: gﬂ gn rmkf‘cgoah means” ot on otﬂgr_ than the notion '
rotationa Zlit{o%ul%n tcg%r%rs%%%td%rn@ QSdafri‘)ﬂcﬁlr fhoclrnd of the clock,
a second hand thereof, or a minute hand thereof) or what can
be directly taken out from motion parts (a wheel in a wheel
train and the like) other than the output part of the clock
drive mechanism.

[0128]

The first motion converting mechanism (dead-welght
1ifting mechanism) converts the predetermined rotational
motion outputted from the drive source (clock drive mechanism)
into a motion mode other than the rotational motion. Here,
motion mode other than the rotational motion means motion other
than the motion rotating around the predetermined axis, for
example, translation or reciprocation. In case of this
embodiment, by the rotation of the drive body, the dead-weight
body performs trlanslation, and more particularly rising motion.
Further, in case of the embodiment, as shown in the drawing,

between the drive source 120, 120’ and the first motion
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exanpl e, translation or reciprocation. In case of thjs
enbodi nent, by the rotation of the drive body, the
dead- wei ght bodyperforns transl ation, and nore
particularly rising notion. Further, in case of the

enbodi nent, as shown in the draw ng, between the

drive source 120, 120' and the first notion 83 .
converting mechani sm 100, 100", a notion transmi ssion
crpvlatiisag 1868 cbemicsed 16/ ,an 189pr, opki ametdecel eranistilssion
wheel train or an appropriate accel erati on whee
necaanisay 168 cpmpviseedo fFant Beprobhe adel veceawree ib20wheel
120" and the first notion converting mechani sm 100,

t+8@n rmybendiametdyr corweeted1casitsbawyyhde Fl $rad3l may be
[0129] Next, the second notion converting mechani sm
pkbotLdedon FURERE), CORYEdE Svd N Btd O gTOAE ©f ,aHbelthe first

first notion converting mechanisminto rotationa

mBBE bANABA b i i mEBhanti s 06 N ook Qf b%Qﬂré@ﬁ%ﬁEonnected
converted by the second notion converting nec a |§m
the prigdetgrmined rotational notion which the
agﬁgsgﬁgoggce ?Clock drive mechani sm outputs. However,
it isgpg gierable that the converted rotational notion
IS us aF?y rotational notion other than the

redeterm ned rotational . notion. In case of the _
gnbo ' e t,éiﬁfﬁE%xFﬁgnFﬁPéF}GRnNﬁégﬂnngPSPé§lsm (rotation

ATT TLAAILLY S bRt g o LB BUOL LSO g
mégganggﬁegglgtigkg%fggg¥iégggogmgéggﬁ.[%%?O%his time, the
rotational motion converted by the second motion converting
mechanism may be the predetermined rotational motion which the
drive source (clock drive mechanism) outputs. However, it is
preferable that the converted rotational motion is usually
rotational motion other than the predetermined rotational
motion. In case of the embodiment, since the rotation wheel
rotates intermittently by the weight of the sﬁpplied
dead-weight body, the converted rotational motion is the
intermittently rotational motion.

[0130]

The time display part 250, on the basis of the rotational
motion outputted by the second motion converting mechanism
(rotation wheel), operates. In case of the shown example, the

hands (hour hand, second hand and the like) 251, 252 turns

thereby to display time. This time display part 250, in case
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The tinme display part 250, on the basis of the
rotational notion outputted by the second notion
converting nmechanism (rotation wheel), operates. In
case of the shown exanple, the hands (hour hand,
second hand and the like) 251, 252 turns thereby to
display tine. This tinme display part 250, in case 84
that the rotational notion outputted by the second
tiedt i Oine cohzeiohay metheni sMIXLD,te31(PY sthet sgaPpgpmetion
to display time as it is, includes the appropriate
capE@tt 0y eeIrtiisng 2 10pchani ssnnort shétrbilat tordisplay time
transm ssi on nechani sm 253 |ike the shown exanpl e,
a@nd peffor mndheidd menhd spbpyopecatdi ngtat icut putrsveofting
these nechani snms 253. [0131] In the enbodinment, in

nd¥a i i £8toMOtHON GonvRitd NG: r ArRaAYY iSon anstHdvel el 1ike
not1on converting nechanism an operation in a node

£ éfgh%vﬁ'mex%ﬁ?q‘et, hahqai pe t hertsuale ¢liaekdibparel yccanding to

operati on ch'is not necessary for the usual clock)

oyt E{é’dgfeghe;r@%&tg%ﬁi hbepggnstruction in the
endodi nent 1S sultable ?or a nmovi ng nmechani sm cl ock
Furthfé 31iince the clock drive nmechanismis used as
the dri%& Source 120, 1201, accuracy of tine

0 5B LSV 6 0, U SR verting

1 _ ur pose tl ockK

SESERSILE, %, TR0 aeLurl g, S05l, ool ber oflRLepanyn, on
ogg%ggpéggéyaéégéézéa%v‘g?:efnrtorIf]rtorx]ne tfhraotminSi t fe o\ES\tJQf clock
(namely, an operation which is not necessary for the usual
clock) 1is produced. Therefore, the construction in the
embodiment is suitable for a moving mechanism clock. Further,
since the clock drive mechanism is used as the drive source
120, 120, accuracy of time displayed in the time display part
can be secured. Further, by using the general-purpose clock
drive mechanism, a manufacturing cost can be reduced.

[0132]

In this case, it is preferable that the drive source 120,
120, viewed from the front side of the time display part 250,
is arranged behind at least any of the first motion converting
mechanism 100, 100’, the second motion converting mechanism
210, 310, and the time display part 250. Hereby, since it

becomes difficult to confirm the existence of the drive source

120, 120’ visually, in case that this clock is constructed as
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Is arranged behind at |east any of the first notion
converting nmechanism 100, 100', the second notion
converting nmechanism 210, 310, and the tine display

part 250. Hereby, since it becones difficult to
confirmthe existence of the drive source 120, 120
visually, in case that this clock is constructed as 85

t he novi ng nechani sm cl ock, the clock can inprove
thpprascig mechamisey clockhithecadeckidan dmprefver appeeciation
that the whole of the drive source 120, 120" is

mooepl elrel yhas ranged behisdpse fotalbhe tRAVethéNghPBELof the
500 conprising the first notion converting nechanism
dt@%e 4O0rcandd,hea29ecopdcsmblOfie TOHMEFIA Y RN 8Motion
210, 310. Nanely, even if a person on the front side

ceppestlifg bartheolol MRS iayy RAd 2004 SnbPidn c?nverting
| ocation sufficiently distant fromthe tine display

m@@ﬁ&n_@gﬁ’ldd‘, §3%e 1he ﬁﬁéoggcgﬁﬁlﬁéﬁcﬂx{ ic‘é?lv%%@i%% *é8hanism
120 ed behi e notion

I's conpletely arrang nd t

Zggnvﬁé.i n%aﬁ%rlérl,SQQ'en.bf%tae%e%%'heShaEljlg rgo?ng: g,r?.ge opposite

t ai ned. ocks in such the node, t
I S gO'. ni 100Q" Qﬁy'n not i on. convertin arts
v b i 0g: BlaboRanr et T A LA Ean | AfePEEi nery
31 an 2, parts_constructed simlarly, K to those in
d#§5§ng0959% ?Kﬁ%ﬂfké?ﬁﬂ%?%éﬁﬂ”}é%%%eﬁ@ecﬁﬁﬁeFQFsWhOle of
%01 %{ The clock of the invention is not limted to,
RIS tHe SUboR SHowt EXamsl 6°mRAG e BusapraAghshdad the
be, added wi thout departing fromthe spirit of the '
me iR GOGT S I ERaRP 10 PRbLghEPEE dedd-aetghtbeolyained.
15 is the spherical body, it may be a columar body
Aprckoeks i St theiyoste /| Ghgras atiee clokkisng000’ and 10007
having motion converting parts 500’ and 500", as shown in Figs.
31 and 32. 1In Figs. 31 and 32, parts constructed 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 shown example, and various changes can be added without
departing from the spirit of the invention. For example,
thought the dead-weight body 15 is the spherical body, it may
be a columnar body or a cylindrical body as long as the rolling
direction of the dead-weight body can be 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, és long as the dead-weight body is

slid to be moved, the dead-weight body may have arbitrary shape
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di rection of the dead-wei ght body can be controlled in

the supplying tine and the exhausting tine of the

dead- wei ght body for the dead-weight lifting

mechani sm 100 and the cl ocking nechani sm 200.

Further, as long as the dead-weight body is slid to

be noved, the dead-wei ght body may have arbitrary

shape 86 other than the above shapes. [0134] Further,
otihen Hérafeddraweilefite | $HaP9Y- mechani sm the set

direction of the axis of the spiral drive surface is

not [{i0tix4dd to the horizontal direction, but may be

an inclined direction. 1In this case, the dead-wei ght

body marttee | iifit etlei detHewknghitnédf tdngemécbanifpfl3the set

Further, in the clocking nmechanism the rotation whee
dihasd it BE tod akiieno S ltalt spasataldiwesstirfacthes not limited

hori zontal direction is provided with each |ever
tMRhehnhoperahes1 by tdier i @ Aviltymworik Bg. ihowered, dihection.

cl ocking nechanismis not l|imted to such the node,
IiP¥hiktcd®y, RecPioyddesi yht by ehatdoni rwagel n kav NPcBined

rotational shaft set inthe different direction from
afhe-thosd zontal direction. Further, each |ever may

operate by stress other than the gravity, for exanple,

by egﬁ§%£0 force of an elastic nenber such as a

spri ng. thher, the first fitting part 211 Ax, the

SO0 AL} 0935t ZELAK i eR DS ERLCLO0SPRER uncen
ha{‘\lrlrri;} kelgeg:o ]é%’iotnheshsaefctongaélec\:/a?{l%léslétaq(% tt']lee horizontal
direction is provided with each lever which operates by the
gravity working. However, the clocking mechanism is not
limited to such the mode, but it may be provided with a rotation
wheel having a rotational shaft set in the different direction
from the horizontal direction. Further, each lever may
operate by stress other than the gravity, for exaﬁple, by
elastic force of an elastic member such as a spring. Further,
the first fitting part 211Ax, the second fitting part 211Ay
and the back fitting part 211Bs are provided for the rotation
wheel, and the first lever 213,'the second lever 214, and the
reverse-preventing lever 218 fit respectively to these
different fitting parts. However, as each of these fitting
parts, a common part can be used appropriately. Alternatively,

the different lever may fit the different portion of the same

fitting part. 1In any case, as long as each lever fits the
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reverse-preventing lever 218 fit respectively to these

different fitting parts. However, as each of these

fitting parts, a comon part can be used

appropriately. Alternatively, the different |ever nay

fit the different portion of the sane fitting part.

In any case, as long as each lever fits the 87

appropriate fitting part of the rotation wheel 110
appicbpthate fitcomg sepat aife thieorotthe ifont wheglpand kAch that
the rotational direction, any fitting structure may
ibecadopi@shrd tandysbhi alhfpphteahyl igadt (A13Gk Thétational

present invention has distingui shed advant ages that

dVes YL DoN gl aﬁppfﬁﬁt@thQtQQBtQ%eoﬁE@" pad a@@@ttlewl arly
in a noving nmechani Smcl ock, a deSign clock or

yg&ugy§lgingﬁllggg§ggg9ged as a part of an ornanment
or an art object, and Teduction of a manufacturing

cost @ﬂg3 Eactness of the tine display can be
reali 8 [Designation of Docunent] Caims [Caim

1] A ock character| ed di_n kK _ driv

part TRORRS SR RRebFTenNas AR riehe dASaRttRs that
si gnal c respondi n o tine, a.rotation ,output
vE L NART e GRPER ORI 25 a8 OMGF SABEHoR SR Ledin 2
wth the clqck signal; a first notion converting

NOSELRG A PRERFPRRLSH 6&ﬁﬁﬁ¢satﬁ@51gn clock or varicus clocks

constructed as a part of an ornament or an art object, and
reduction of a manufacturing cost and exactness of the time

display can be realized.
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rotational notion which the clock drive part outputs
into a node of notion other than the rotationa
notion; and a tine display part which displays tine
correspondingly to the notion node of the first
noti on converting nechanism [Claim?2] A clock
characterized by including: a clock drive part having
a clock circuit which forns a clock signa
[ bos 1 gsponeh ngf t bocument AndCka ¥ at i on out put
mechani sm whi ch outputs rotational notion synchronized
(Widim The clock signal; a first notion converting
mechani sm whi ch converts the rotational notion which
the @ agkodl ioiea pacteoitedtisyi hholadingde of anot her
notion than the rotational notion; a second notion
convey td e Weshand Syavhiiedv Denverd sothecinoti orwibde forms
of the first notion converting nmechanisminto the

a PEeglet es pdned £Ot RLEORRKI AR tONt Ohe | OARHT &NBbt &P bANoutput
different " fromthis rotational nmotion; and 89 a tine

m%ﬁgﬁfym%i%M&{lp@@pf@yédalgg% &9% £SROBGHhARLYniked with

e rotation not1 on outputte e second notion

con ing. anism [Claim3] The clock according to
€ a¥§§é# %hggéph the first notion converting nmechani sm

5 ST S BRI P9 R ATk ene
réggggéggflmgpgégnwgféﬁu£ﬁgdc9¥c£hgr%b805a9£iggtputs into a
mode of motion other than the rotational motion; and

a time display part which displays time correspondingly
to the motion mode of the first motion converting mechanism.
[Claim 2]

A. clock characterized by including:

a clock drive part having a clock circuit which forms
a clock signal corresponding to time, and a rotation output
mechanism which outputs rotational motion synchronized with
the clock signal;

a first motion converting mechanism which converts the
rotational motion which the clock drive part outputs into a
mode of another moéion than the rotational motion;

a second motion converting'mecﬁanisnlwhich converts the
motion mode of the first motion converting mechanism into the

predetermined rotational motion or rotational motion

different from this rotational motion; and
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part, a dead-wei ght body froma |l ower position,to an

upper position; and the second notion converting
mechanismis constituted by a rotation wheel which is
rotation-driven on reception of the dead-weight body
supplied fromthe dead-weight body lifting mechanism
[Caim4] The clock according to Claim3, wherein the
rotational notion outputted by the second converti ng
nmechanitsnei disphiprartt ehtl chodlasp bay 80t i cor@eaiporhiingly
The cl ock according to Claim3 or 4, wherein the

td othti e tuteRIndlasmpt ibal JrgrRAitan BRr tthd Okecond motion
recei ving the dead-wei ght body at its periphery; and

cdfiee eaty Wed hiniddti ng mechanismis so constructed as
to supply the dead-wei ght body to the upper reception

(P& {n 3@nd return, after the rotation wheel has hereby
rotated by the 90 predeterm ned angl e, the dead-wei ght

hody hassiad Jramde; ecoption patolethe | over

posi ti on. accor'di ng aim 2,

wher ei.n. the clock. dri t is, viewed f he.
front Tl RBTSF TRt o1 o S a? Bartiar L ARgRer Beh e bY

o BBARR S 1% R SRR S A SR, o
:

i spl ay gart. ) , .
the bas1s of the rotational motion outputted by the clock drive

part, a dead-weight body from a lower position to an upper
position; and

the second motion converting mechanism is constituted
by a rotation wheel which is rotation-driven on reception of
the dead-weight body supplied from the dead-weight body lifting
mechanism.

[Claim 4]

The clock according to Claim 3, wherein the rotational
motion outputted by the second converting mechanism is
intermittent rotation motion.

[Claim 5]

The clock according to Claim 3 or 4, wherein

the rotation wheel has plural reception parts for
receiving the dead-weight body at its periphery; and

the dead-weight lifting mechanism is so constructed as
to supply the dead-weight body to the upper reception part,

and return, after the rotation wheel has hereby rotated by the
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[Claim71. A clock conprising a dead-wei ght body, a
dead-weight [|ifting nmeans for lifting the dead-wei ght
body supplied to a |ower position to an upper
position, a rotation wheel having, at its periphery,
plural reception parts capable of holding the
dead- wei ght body, and an escapenent nechani sm whi ch

operates.the rotati wheel , i nt.erm ttentl
PR R R R RS ooy oIt Pevag kg usiagh from the
t he dead-meigh{ bod% Eifted b¥ t he dead-wei ght
L¢EERT RN MRAhE tR FRE UPBEF BBSHFABR to the upper
reception part, and return, after the rotation whee
[%%%1mh%}eby rotated by the predeterm ned angle, the
dead- wei ght body exhausted fromthe reception part to

t he IBverclesdi ecerrdipg arnt B3ifhe ahedie idcdbedrhgckodrive

Claim?7, wherein the dead-weight [lifting neans
rarelimeyiswishdrami ghe fréontngyidecharihemtine dgspday part,
drive body provided with a spiral drive surface having
axnramhged z doehdindor ahpclomed odxi she anti s tr omatiion deoneerting
source which 91 rotation-drives the drive body around
mé tleaaksns, thrds ésSond mastiouct@dvsot i hgmadha mieadanditgle clock
body is driven on the drive surface by rotation of
diselsyiyerbody to be translated from the | ower
position to the upper position. [Claim9] The clock
[@cgording to Claim8, wherein the dead-weight [ifting
means has a guide neans for guiding the dead-wei ght

body ApMBEEK comprising a dead-weight body, a dead-weight
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 reception parts capable of holding
the dead-weight body, and an escapement mechanism which
operates the rotation wheel intermittently, 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 return, 'after the rotation wheel has
hereby rotated by the predetermined angle, 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-weight 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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[Claim10] The clock according to Claim9, wherein the

dead-wei ght body noves upward while rolling on the

drive surface. [Caim1l1l] The clock according to any

one of Clainms 8 to 10, wherein the dead-weight body

is a columar body, a cylindrical body, or a

spherical body. [Caim 12] The cl ock according to any

one of Clains 8 to 10, wherein an axis of the drive
robedy oins dgdtvelsor trentdli%e podai npugEndhehg oggis, and is

according to Claim8, wherein the drive body has a
copaitrruaft esips o dlhadt thp deddrwal ght dodangedis ivemenakheldrive

direction in a row, surfaces of which constitute the
sudfiaee Yy fraces;iocand ft hteddiniereb b vf twot her thas altdichg rom

frames for holding the dead-weight body, which are

thal Na3need pyy ikatdh sidesnd nigger Soaxt Bdndirection of
the spiral strip nmaterial pair, and a guide nenber

[nghﬁhghs arranged between the spiral strip material
pair and has a guide edge extending in a radius

di r eqhion1 9k theco SR Al S A8l elhdke i h Frdd MekH-weight
The ¢ gcg accord?%g tG?G aim 8, mhereine%hgldrive bgﬁfg

liﬁfié% gr\ is?rns\%]lc%llac %2 él\iiad%‘r’vgl%a% _rf%lr _ li@fﬁff'@'f@diead—weight
, ged i'n'the axia

body upward.

[Claim 10]

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

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

[Claim 12]

The clock according 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
constitute the drive surfaces; and

the drive body further has holding frames for holding

the dead-weight body, which are arranged on both sides in the
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direction.in a row, and constitute the drive surface
by its end edge; and the drive body further has
hol.di ng franes for holding the dead-wei ght body,

whi ch are arranged on both sides in the axia
direction of the plate-shaped material pair, and a
gui de nenber which is arranged between the

pl.at.e-shaped material pair_  and has a gui de edge ,
I EnATAGC AR ¥ BT SHAFEdt T hiBMA F . 1) RPdishapech guide
mat eri al , %Clain115% The cl ock according to any one of .
‘“él“%ﬁ%%?l‘f 1 ay5anygd beiwegntbprsR et 6epbibat pakal pair

has the shape of a container having an opening part

2Rf ER Sofe S 166N EOFS0 BKILPIIOEE tile & reddiuse ddirgs tiion lof the
rotational direction to the peripheral side. [Caim
SpeJratheé telisc kadedoradi.ng to C aim 15, wherein an

inclined surface which upward inclines toward an
(6pedinng 4ddge on the 93 peripheral side of the opening

part is fornmed on the peripheral side of a bottom

surf aCbeotlbhé meceptiioy par Cldi@ &, mwbdrelie cl ock
according to Caim15, wherein a protruding part is

provi ded fdrive péddghenak edgeaofr the RotdrmsWiase spiral
of the reception part. [Caim 18] The clock according
platarghepedofm&ter 1814, t @fchl3a®Bd arranged in the axial
direction in a row, and constitute the drive surface by its
end edge; and

the drive body further has holding frames for holding

the dead-weight body, which are arranged on both sides in the
axial direction of the plate-shaped material pair, and a guide
member which is arranged between the plate-shapedmaterial pair
and has a guide edge extending in a radius direction of the
plate-shaped material.

[Claim 15]

The clock according to any one of Claims 7 to 9, 13 and

14, wherein the reception 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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14, wherein the escapenent nechani sm conprises. pl ural
fitting parts provided on the rotation wheel in the
rotational direction; a first lever which is

constructed fittably to the fitting part throughout a
range of the predeterm ned angle of the rotation

wheel , and supported so as to turn accordingly to

forward rotation of the rotation wheel in a fitting
perhpkeraltHde pftihgyorgaing paskdengoreedromihenrgsirheral
supported turnably between a fitting posture capable
sbflef pft angotbomheurifacengfpahe grdeatiponphirtt.i ng

posture incapable of fitting to the fitting part, and
(CiLasmth@)fitting part in the fitting posture thereby

to enable stop of the forward rotation of the

rot at Tlod abeek; aa@sdrdand hto dcleiner 1 9hi whecain sav prdtruding
the fitting posture and the non-fitting posture of
phhE 5eCcoONsk 1 @YEIfdn L£eepaitdrail Wddge offhehti bsttbaveurface
and the escapenent nechanismis constructed such that:
oENtha PaskptsbAPpResition of the rotation wheel, the
second lever 94 is in the fitting posture, and the
[&Qggﬁigg]mheel can rotate forward till the fitting

part fits the second |l ever 2; when the rotation whee

start 0 LN rd fro bagi | td on,

bt or SPEReL T B a1 B Bngedd G EpEP P 4 9,720 and
1firsf) |l ever turns by the fitting part, the third '
fevEPFGrRs in cooperation with the first |ever, and

non- 1 PEE IS AT e 6y THe Tt PHPPY Bgfr lufal fitting parts

provided on the rotation wheel in the rotational direction;
a first lever which is constructed fittably to the fitting part
throughout a range of the predetermined angle of the rotation
wheel, and supported so as to turn accordingly to forward
rotation of the rotation wheel in a fitting state to the fitting
part; a second lever which is supported turnably between a
fitting posture capable of fitting to the fitting part and a
non-fitting posture incapable of fitting to the fitting part,
and fits the fitting part in the fitting posture thereby to
enable stop of the forward rotation of the rotation wheel; and
a third lever which can switch the fitting posture and the
non-fitting posture of the second lever in cooperation with
the first lever; and

the escapement mechanism is constructed such that: in

a basic stop position of the rotation wheel, the second lever
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thereafter, when the rotation wheel further rotates
forward, the first lever further turns, whereby the
fitting part gets beyond the second | ever, and
thereafter the third |ever returns the second |ever
to the fitting posture; and thereafter, the first

| ever separates fromthe fitting part and returns to

ighfn q:rﬂegiﬂaclti%ogStp%rsec'ur%S, and the rotation wheel can rotate
forward till the fitting part fits the second lever 2;

when the rotétion.wheel starts rotating forward from the
basic stop position, before the fitting part fits the second
lever, the first lever turns by the fitting part, the third
lever turns in cooperation with the first lever, and the second
lever is temporarily put in the non-fitting posture by the third
lever:;

thereafter, when the rotation wheel further rotates
forward, the first lever further turns, whereby the fitting
part gets beyond the second lever, and thereafter the third
lever returns the second lever to the fitting posture; and

thereafter, the first lever separates from the fitting

part and returns to the original posture.

95




