[ Desi gnati on of Docunent] Description *159159* [Title
of the Invention] CLOCK [Technical Field] '[0001]

The present invention relates to a cl ock, and
particularly to the clock constitution referabl e for
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erate usi_n ht of n ecI uch as water or ajsoiso
I W%W‘% %ﬁ [g 7% vat er - pover ed
ar Cel est | al . Tower onstruct ed in Sun
[a')}ﬁziﬁ }Q%fta}ﬁ] veRkierkt &IEQFI%\I so in Japan, and is
exhi bited at. G shodo of Lake Suwa, C ockwork Science
[Desdmhcad SHiedsdlwa, Suwa- gun, Nagano. In this
Wat er - powered Arm |l ary and Cel estial Tower, plural
bucketl®00dde respectively attached to a perlphera
portion of a water wheel (wheel) turnably, and water
i s polihed presentof infesmtibnckeedateser oy tehe i@k, and
wheel turns by weight of water. At this tinme, as a
pakradkiuigrmise hant sencdfodkheonkbdkptdpnegscapeneble for a moving
mechani smis used, which is forned in conbination of
mekhaali s @Meyckin order to intermttently drive the
wat er wheel (refer to, for exanple, the follow ng
(Nae-kgaberia Rafterence 1). [0003] Further, at "a Geneva
Cl ock and Watch Museum | ocat ed at

[(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 (whéel) turnably, and water is poured in one of these
buckets, whereby the water wheel turns by weight of water. At
this time, as a clocking mechanism of thle 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
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1 *@0001* Geneva, Switzerland, a noving nechani sm

‘clock is exhibited. That noving nechanismclock 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 whee
one by one, and the rotation wheel is driven by wei ght
of this netal ball. In this noving nechani sm cl ock,

ngavatysvﬂtﬂﬁélaﬁébaﬁ B@Nﬂnﬂsm@@&?ﬂhﬁ%ﬂQ&ﬁ?hﬁlﬁrﬁ¥hlblted

constant drive power |ike a power spring. Further,

That suaroi g epbendsms mloEcks doesonstrubbed that a metal ball
particul arly novel escapenent mechani smbut is
isohsftedtepwardiburd ychain heomweseen) thosksetdNdmmll is put

- Patent Reference 1] "Restoration of Water-Powered . '

iAnmsddsay poandonel@sivided atethe Sbirﬁmn%sbf@wmsaion wheel
bservation C ock Tower in the 11th century"” by Keiji

on@fldne3dndnld €ae Astishiya wiped] iished iRenSByY¥es8at of this
15, rch, 1997 [D sclosure of the Invention]

méE’é@bESM t hag \t:ll?fs|ﬁ8€i‘ﬁb°ﬂebﬁah@s§°|c\1%]ck [%%e ity of the

However, in the Water=powered Arm Il ary and stial

mg{_)%@ H‘e dugked s; g g?lneg@@%f megﬁ:o%;énédaﬂﬂ% dL%e ﬁﬁﬁwefr like

Juart y turn ar t he anou
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herefore ere are

structure eco .
hav a par 1cunfarly novel escapement mechanism but is

éonstructed similarly to the general clocks.

[Non Patent Reference 1] “Restoration of Water-Powered
Armillary and Celestial Tower, Chinese Astronomical
Observation Clock Tower in 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 Celesfial
Tower,' the _buckets are constructed so that they can
individually turn around the wheel, and the amount of water
is measured by the turn operaticsn of the bi.;cket 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



conplicated, and the caught anount of each lever in
the 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 Witer -powered
Armllary and Celestial Tower itself is decorated at

[ xte I rfa he i_nternal chani s [
of FrERL IO B s S B aRE il THrctiirq REOVRY SRurther, tne
t er- powere mllary and. Celestial ..  Tower is hjigh.. .

% edfe—ﬁ%df?raﬁ'?g %‘b‘r]e]lc?%%/i dhd ¢ e e?%l%JrsoT%w%¥ob3rEgr?lf 1s
that its Tower is diffjcult to represent beauty_ in a ‘
desoratiecaptopb? fX pr MdtSURiREe i pad thet iBRerral theghanism
in this Water-powered Armllary and Cel estial Tower, .
igodiddiirud § syarafimt Toengdiogie i $haueduithel Wakentpeowered
this water nust be exactly supplied. Therefore,
Agimid-lagductansh iGeldistfialul tTowar i sigli fifighul tino design and
reduce a manufacturing cost, ‘and it is. difficult to
appirgictiert icaccutheyeofis | aksdi splpyobl@0EhatOnithe Tower is
ot her -hand, in the noving mechani smclock which is
déxifiiliutled tat repeeCentvbeSuogkinng édicdn Miseuwp@Rgt ion mode

uses the netal ball, the nmetal ball is lifted to the _
auppPerveekt heBieh. thertléalipn ﬁ/ﬁ@@lw@eﬁﬂ@ # Armillary
conveyer, and this netal ball is supplied in the

ahBC RS P {a Of THRE ! Okl Uhipeg! 1. TRy effSént b& WRter is
drive torque i s necessary to 1 i f t the netal bal 1,

reqhdiea bEfi B SPULES st h@QtérdrIﬁd’% S@ur C@xgétige.supplied.

usual clock is necessary, and nuch drive energy is
TAEFEERY SUdNauA{dd i fifricult, 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 ciock 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 is necessary. Further, a 1lifting
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



mechani sm of the nmetal ball, which is sinply conposed
of the chain conveyer, is very nechanically ordinary,
so that there is also a problemthat this noving
mechani smclock is poor in 3 novelty. Further, in this
novi ng nmechani smcl ock, the plural netal balls are
al ways arranged in the recess parts of the rotation
wheel , so that the drive torque based on the weight
neyvel hE- nef@rthert in thigapevipgl neghanismt¢koeli dtheoplural
wheel . Therefore, since the escapenent mnmechani sm
nekhal ebappbyring eleavisr akgangad imethot neceaswheeks of the
agai nst the drive torque, nmust operate the rotation
robeeionwkeal | tentthyat dihe emiffe dioamne Hasdihdn $he weight
that there is also a problemthat energy-saving is
oflitHe andttal [HHIJ6]is Blevasfomapplirkdbtto thesebtatiibe wheel. -
above problens, an object of the invention is to
T B¥f6lee Vil c € lthek e SERBEENE m¥BhER1 kR, SHPEIé FpPd1ying the
appreci ation of a nmechani smoperation and appropriate

bifked YR R JTRERARISN Ghaek. aFN{HBEh@NALRAS +oHIREC! must

of the invention is to provide a clock which can
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manur acturi ng cost anot ] ect

ié\M Iiyteand,grr%mthg% Eﬁegrg i8 ré)f%%gan%rfc{,}]ﬁ%%n %iaﬁ]:[]fzgfaeg 9)%%5%%9; is

["fer drive force e conve ona rive

force dis small in consunption energy. ,[Means for
AULEEE e pr obl ems) [00071

[0006]

Therefore, 1in order to solve the 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 isl small in consumption
energy.

[Means for Solving the Problems]

[0007]

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

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



A clock of the invention is characterized by including
a clock circuit which forns a cl ock signa
corresponding to tinme, a clock drive part which has a
rotation output nechanism4 for outputting rotationa
noti on synchronized with the clock signal, a first

noti on converting nmechani sm which converts the

rotational .noti tputted,f.rom clo ri paft '
o5 BUh PR R bRt REr PRV IFR P BT SeR REER"BRE clock
not i qn, d a tinme display, part ich, displ.ays tinme
SegrPdspBrdl POFd OPnEOREEF SARO A Th & G ponverts the
notign caonverting nechanism_[0008] According to the,
redpddoenstl mrtd omneEPIstTed FEom the chefkoAréSRvRAEFngntO 2
mechani sm converts the rotational notion of the clock
mgdiey @ fpaeit iiom @ thefothitem rdve itediiansh nafeion, and a time
rotational notion, and the tine display part displays
diiisipd aycpar vl dgbplayst hinemayxgspaydingky dlgy the motion
accuracy of time display can be secured by using the
moldec o fdrtihee fdarstt, e tion nepnvechimy smechanksmwhi ch i s
superior in appreciation can be constructed by the
novengononosfl the first notion converting nechanism or
the notion node obtained by the first notion
convepticbgdingha Sihe adsbédt t BEr tRiFRANTRAGIULN)] RSt first
can be reduced by use of the clock drive part which

mb%i%%ﬁgoﬁﬁegﬁﬂﬁEQﬁecﬁéﬁfgﬁsc&ﬂ¥E¥H$ thi¢ tBektidnd Rotion of
particular clock of the invention is characterized by
thacludl oy arghecky£h CUidt A CRJAIIEE Ro8b0Uther 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 which

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

M SiiWRHiChh CeBNe&ites thRep rede barmbadedofotakiénattmot ion
notion converting nmechanisminto the predeterm ned
ypattashifrnes ithe cdeckotaivenrRrioinba dirfideientmédomther
this rotational notion, and a tine display part which
tdhagp| she tiokatbomaiportiingty a osthendotmdtdorl converting
motion outputted by the second notion converting
meetiaaiissmwh[i@hl epnvaeter ¢hegmboibhemadpest e t#iSst motion
invention, the first nption converting nechani sm
connveditiinigt hechahabmoat o Mid phe@btetRenelofkt SF 1 ¥8al motion

part into a notion node other than the rotationa
of0rbeatLidnd 1t ke tIee0ud I GHMEHIRY YRGAAURN motion,

converts that notion npde into rotational notion,

awherekymbhai SH}E?O Pash! ¥ iRar tdl%hg.fyy%y %.i'inie%rre%sﬁondi ngly

correspondi ng this rotatio not1 on.

t8e gﬂg};@cl‘o@gt%éﬂglmﬁ@{ﬂm C%ﬁhtgﬁltt%%c ”Léfg ctgxye \lj\g%acgﬁn%ig?notion

drive rt, a noving nechani sm

SHOE E?B iﬁ %%%%gpiation because of the novenent of
?He %irsg 5 =

not1on-converting part or the second notion

converébgg part can be constructed, and further a
nanufé ﬂng cost can be reduced by use of the clock

drive_part which i
Agcordlng to ?:he 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.
[6011]

In the aspect of the invention, it is preferable that



used in general clocks. [0011.] 1In the aspect of the
invention, it is preferable that 6 the first notion
converting mechanismis conposed of a dead-weight
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
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recelves this |ifted dead-wei ght .body thereb% to_be _
bagigt pontlye i nrdm irral @%%P%@Q%%é&@n\/\fé ghelock drive

body, and the tine display part displays tine
Pactor anAgthe $REORGIRPT HAN FORTREL iy ¢ chamhenl is composed

Therefore, a noving nmechani sm cl ock havi ng high
o&ppr sotatiion wbge Lbehd ahs tisu coéa thyn-ekr il arpari temeption
dead- wei ght body in the dead-weight lifting nechani sm
odinthe e adtwee ignt dodheuppdtiad doowheke dvad-heeight 1ifting
dead- wei ght body. [0012] In the aspect of the
meak@ntiisan, iHerigbyr efles abkadt-hati ghth®ddft aié oddlfted by the
notion outputted fromthe second notion converting

denehaRigmt 9 iifHieigMind &Hn &k At tREakoFREEBRA: wheel receives
Accordi ngly, by the operation of the nechani sm which

tﬁigsﬁﬁfté@%éd@-@féﬂ&ﬂ@ﬂbd@oﬁﬁéf&@@t%é'locpta@lon driven due
nost al gi ¢ operati on such

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 cl ock or
wat er clock can be realized. Therefore, appreciation
~in a nmoving nechanismclock can be further
hei ghtened. 7 00131 1In the aspect of the invention,
it is preferable that: the rotation wheel has plural
reception parts which 'receive the dead-wei ght body
at its periphery; and the dead-weight [lifting
, mechahP ﬁ?&upplies t he dead-wei ght body to the upper
‘reception part thereby to return the dead-wei ght body
exhaudpelhef2epecheo f cetptinrepbient it Hes Rngfrerable that:.
osition af ter the rotation wheel has rotated at the
tBEeuetétﬁbneuhaﬁgl basHplalyl irecepfrichy pairdst iwhriaki tdeceive
the supplying operation and the exhausting operation
the theddwadaohdi dludbady,ithepenipheon; ahdelthies dead-weight
rotation-driven, and the dead-wei ght body circul ates

1betwagnmeébradean- gepghieki thé nge agehangst oody te the upper
rotation wheel. Therefore, high appreciation can be

rebtptned pd0thdreby tdectspacthotichBewicd W@ hody dithausted
is preferable that the clock drive part i's, viewed

f%&ﬂ'ﬁrﬁe Eée@bt%ﬁfq@ﬁt thecid MBwed 54 AYi PRl FRO¥Y ation

ehind any one of the first notion converting

PARERS BT S5O L GAMAII00 JRGLE0. SHerefl, s
sPhTBkopIEAVE R LIS UheeRn lnd "oPLEREATRY B ene
e?ﬁ%ﬁ?géﬁgéog%r%ﬁgoﬁg%&kdﬁg%ﬁg%gx-ﬁggéhtVggggg EB%”&%@%tion
wheel is rotation-driven, and the dead-weight body circulates
between the dead-weight lifting mechanism and the rotation
wheel. Therefore, high appreciation éan 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 clockdisplay part. Accordingly, by arranging the clock
drive part behind any one of the first motioh converting
mechanism, the second motion 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]



part, the existence of the clock drive part is

difficult to be confirned visually. Therefore, the
appreciation can be further inproved. (00151 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

| ower it . Upper ption, a rotatiagn wheel .
havi ngppca@(ﬁ]gn%%c??p le?% giguﬁga{?%hﬁegcgbsﬁeocﬁ: 6) t@qe' invention
c bl e of L ding.t dead-wei ght, and an . escapenent
TR rel Ao HHF 58he Pyl darrt1he heans which
Sontermttently. This clqck is characterized in that,

1S gbgdgﬁéggwﬁlgb%ybP ¥t %ﬂpail?ﬂetfa@a&-%rgﬁpmtlon to an
lifting neans to the upper position is supplied to
W@rubgéﬁtﬁeeep% rekapary Wheet &y iy pbtidimpeRéphery plural
dead- wei ght body exhausted fromthe reception part to
regentowsy Rioshs i earapterofhboldiagi dhewdeald-wedgyht, and an
rotated at the predeterm ned angle. [00161 According
epgapireaspedechantiise | whérhi oacthhéedeathaei ghtat body wheel
is supplied to the reception part of the rotation
intreemi t teivarlgby t feisotcdidiadn Wheehairadtelrdtedl atnt k@at the
predeterm ned angle, and thereafter, the dead-wei ght

deady-wed gixthaiesiyed iffite bihathd eepi-Wdi @ tlifting means to
Therefore, the rotati on wheel can be surely driven by

thie uiigad- Wwightidodys ausbhigd appraei abbe? & f8on part
represented by the operation node of the dead-wei ght

Ry o e S IR FxPRpREREShdm the

ght body that the
rdeadtWeindpLrPody e 1ower position after the rotation wheel
has rotated at the predetermined angle.

[0016]

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 Qriven 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 rotation wheel at a
time.

[0017]



housed in only one-reception part of the rotation
wheel at a tinme. [ 00171 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
rot at IBnthRe| 3R heP Hrive BymPErYund &t He Prsferaine that:
t he dead-wei ght body is driven on the drive surface
the @e@@rwehggt lh@tmg\;@emeylwm@ dead-weight lifting
translationally from the |ower position to the upper
neokanion whbohdjas lan dirficreabpelyt pobviliedi miehta apitnl drive
rotation-driving the drive body provided with the
sepfaak havirgsari@acezdmavabgpot hnchiied ei¥iad, @ind a rotation
inclined axis around the axis of the drive surface by

dt heer b at tOMWIH dY & SO Lon- A PEvEE | Mife UK AL HIBY &Fduhd the
the radius direction of the drive body due to its

a® P f adnd haRe deaBeicafgite bddie idead: weh Byt ﬂ@&dﬁdrlve surface

supplied.-to the | ower position can be noved

b{ P84 8L SRS I8hd QAR PPk PYahile a9h OYI%I%J from

surface Here, the spiral drive surface neans wha

Yk BCBo508PERCY ereﬂ' NArPedP b RILA! drawn on a
H% are Tl Bne ihsd ks

spiral) and i ncl ude what has a

hellcFéofg face shape. [0019] Hereby, the dead-weight
body ted upwar d mhlle the drive body having the

tin nd
spi raf q:rl V%s%lércftag% th rlorE\raent:gon, 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

i gh ' ) t hi,s_ | .
i) EBRATES. ONing Ubad I BLRS LOSRL DU 0 BHR recoption
[ [ t hi L L th
R, K, BB ad IRCH bRt By BE A i, and ehe
PRt BRE L b A Sr o o Ens: 1BVeR wheeption part,
e%ﬁ£201 Accor dj.ng %o this aspect of the invention, in
LSRR abOl EREi dGWedc e ki on hef dEhee dsdie body. By

having the spiral drive surface is rotated thereby to
nepER iy dehds wergkaticdy et motagien poseel ons operated
Whereby the dead-weight can be lifted w thout
indguvdittentiey by ddred eisapesranie neghadei sthe and clocking is
conventional chain conveyer. Further, by rotation of

pelrd orgprid ay tdvel et eumi btent apemedt i@ppEartainceothat odivheel .
not exit conventionally can be obtained, which can

gi ve HiogoOlappreci ation as the noving nechani sm cl ock.
[00211 In the aspect of the invention, it is

pr ef enabbedihgt téhendeadaypésht df fthag iBAMtion, in the
i ncl udes gui de neans for guiding the dead-weight body

deRdRbddyThe redhdendBRESi SH) dafe (18 vd B8R WRLHDhgPOLY spiral
in the direction of the translation notion,
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 1large 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 preférable that
the dead-weight 1ifting means includes 'guide means 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 hody is set in the horizontal direction, the

thei asadwygﬁghtsbﬁé‘deg@geyo iB steontast shetecatthethmidrive
body on the drive surface. [0022 In the aspect of
sur&acey emt it quters sgdsf @fatihe dritve thadwddwbugh dthe axis
body noves upward while rolling on the drive surface.

08i the dtigrelbadywes gttt bhodyhenbwes adriieel theeditiiva, bbldg guide
is rotation-driven around the axis, in case that the
ndead- mslgbtebsdyydmessmablﬂmde(nhdldeaﬂHweighﬂfhﬁ&y on the
slide resistance between the dead-wei ght body and the
ddiiree sawithaee al ways i ncreases a drive |load on the

drive body.. Like the aspect of the invention, by
rol1ingogh)the dead-wei ght body on the drive surface,
friction resistance between the . dead-wei ght body and

the dfjVv u C r 1io0and ithg '
b aun PN AERCaR, el SVERLIIC A g Biotgppme whae

tbgeagsda%e%htoﬁgag%ogsna &Qrd'&mb %pr.[c? ﬁ?'&qtﬂ}ﬁé drive

ead- weli Is a Iunn i ndrica

BSOS g O UL BB sy

or a gg{iggrh%QQenOdground the axis, 1in case that the
dead-weight body does not roll on the drive surface, slide
resistance between the dead-weight body and the drive surface
always increaées 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 drive 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 tha£
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
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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 |ifted upmard whi | e bei ng
si_stance. ar

ralle fri n resistance.(slide
st OPedie AR08  Befiee At S e R AP S5 8hs - artereby.
t.he drlve ace, redu at the. driv
Ve s BT P Qqeed]u’cg Joaraomi fe being
In.the as yect . of the |nvent|on is preferable that
rtq‘]eleéj;«l st FCFﬁendrl?eiFequcﬁﬁF‘?s 5 Fﬁlﬁgeﬁemté%%?alolr rolling
arran%Még the axis of the drive body horizontally,
rteﬁé s PiHESBokRe das e aisihdy boslyadnd S hsedriveesnrface
upward in the vertical direction. In this case, by
cafre bguireédueeahs sot kbatdehd- deiyht lb@dyonahhbednbvedbd>dy can
a state where it is held on a vertical surface
bepagsidupeah i@l center of the drive body. Further,
by the gui de neans, the dead-wei ght body can be al so
noved [iom2al }state where it is held in a top position of
the drive surface or a | owest position thereof. At

this tinmhet hgpedeadtneihghti kgt iich held i PrPRSHBOD that
on the drive surface where a horlzontal surface is

thekeix 85 art angendr s f Beay fQ"ezEJ?f:%&edshb%i%ontally By
produced between the dead- MEIght body and the guide

a¥eaRY iingy r eHHCEM i ANd UL He TESI aReROYREPE GHELR1y, the
means cdn be reduced nost, so at the>drive o ag ca
d@%df—lo'vretl%%rt body can be moved so as to be lifted upward in the
vertical direction. In this case, by the guide means, 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 dri&e 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
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reduced. [0025] 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
thei dragveswdp Wt @ ipall rpaifr spandlhet oip heatents Weivghich are
body. The guide nenber is arranged between the pair
apfanpedspiyr al reowr ip tiet exiialls diged than anguicdesddgate the
extending in a radius direction of the spiral strip '
dmbverswat faties dby sua fgaiedeo pltdiee spd ranr abgegd mbedmeeh pairs,
pair of spiral strip materials, and the dead-wei ght

hbodyngafirdtesyi ded Iayglutlsaegweel@;e&dge Thel ho 1B nYUEalRe are

construction, wthout conplicating the individua

a£PARGBANbN EB%BesﬂiQ% dhi ¥8ebady aqan ke cigad |o‘zf the spiral
consfructed with sinple conponent structure. In this

sﬁf‘?ﬁ ma el Ha PR & thﬁ ROBE £ ae ge@@l\é‘ﬁ'tg}% 0d¥ i S guide
Po Y, ca 8 %

a col umar a cy i ndri a Sp rca

d ht =b
m ¥r ?L'Eg 5?? \%Hgt e u%et%}hegﬁg rpvﬁqrgtér)ffp%?fya 'e§ 1:Fal strip
ance in

di al
m%?%&?Fflsﬁ %fe@ala Tl Bab By R i elrection
t
FL5BLRedn® £f o2 H@ﬁ?nﬂﬁr ¥ s B FerTe peranged

hol ding frame i s provided
between a pair of spiral strip 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 is exhausted in the upper position. Hereby, the
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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 |lower position, and can be exhausted through

d3f ot pbl PTG POSHARRA B SR LRkt ehrougn

ati o _ € aspect O
SRy R 0, 4 O v

teri ich are arranged i rowin the axia
R Bkt oRnathe per HATEn 1h De' Blppldethyo thecrptation

edge, a holding frame, and a gui de nenber. The

§1%ai-ng frames are arranged on both sides in the
~axial direction of the plate-shaped material pair and

hol d t{R@2ddad- wei ght body. The gui de nmenber is

arranged between the pl ate-shaped material pair and

has algutbe espeqfacf ékeeddivegtiivre riddiis pifefetalohe that
of the plate-shaped material. Hereby, the dead-wei ght
thedydridre vieodgn hidse flrtieesuaf 3ea profi gadnfevitdwedcensbiral
edge of the plate-shaped material pair is held by the
phaltéi-ag alpealmhs t e @t baBOMAGH O alrfeca bobRAgeiddes d Bowhith the axial
axial direction, and guided by the guide edge part of

dtlhéc@libﬁea@iwfé:%rnsﬁtrﬂtaﬁgaecﬂi@tdﬁ% EM}.GfaR'I:@t Sf@é)eé’nd edge,

material pair. By such the construction, hout
acgamhaﬁat epdmbheahndhvidyal ﬁ&@@ﬂentm@aﬂ@mim ﬁféﬁ(@s are

body can be readlly constructed with sinple conponent
aSthHGEW €on both sides in 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 is 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 constructed with 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
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"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
"@g@&rlﬁgm Sf ShARSIAGRILARY 06 EBR B iVRreuséace can be

Therefore, support structure for keeping the spiral

herigihd enedhot Fuaghieredsinge the duppersustacetis eamtituted
be sinplified. Further, change wth tinme in the shape.

adf &HﬂaQndvedbedpfcamdxpk&XEKEhhpsm méhatidly aliilgitdi ty on
can be increased. [0028] In the aspect of the

dedvemeitdon of titse dréversat faddatan boe n@oeptédn Mdrefore,
has a contai ner shape provided with an opening part

suiipolt ti St opetede ot kaupishHe apirhe $1ey88 S8 Sbf&eduired,
the rotational direction to the peripheral side. -

oldeEBBYsupbbreughriBeupResiN b im (}ﬂﬂﬁi”edis GREAafkr, change
continuously fromthe reverse si in the rotati onal

wﬁ'.*theﬁﬁin@n iho thlée sP@pePRE #heSigd8ve b Pﬁ%‘ggﬂ duced so

body is supplied into the receptlon pa

tﬁ%&aahggbwﬁg%k.gg&p§§§ egree in this state
t he

receptio art 1s |nc |ne ‘downward, so that the

dead- E body i s exhausted fromthe periphera
si de Eﬁ ? opening part ~of the reception part. In
this of, the openi ng

part 18 FBF nRUORGH PAUBOS] JPPORIERe Aéydrsredrgatile that

r i.onal dlrectlon to th eri pheral side,
ltqgere%teagzl%n part has a contaeln%r sphape 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. 1In 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 in-out of the dead-weight body for the
reception part 1is 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

oﬁzﬁggfn%giﬁi ¢ %?eiﬁq \«ffﬁréhb%h@e&%égf)ggg%@ggoagekeeps being

tee e rotation

hie'_qLCdr efxﬁedchbe{ Ogt%%]aeptli%nt hﬁ%F?SpleC ﬂ(%%%gequ V%Pt?. 8xné,i tdrive

'S preferabl e an i ne

incl i.ned upward toward .an openi.n edge.on the

e eReBABE Be; B0 S G AR Ip A 6 it Qipdy rand the
eri phery sid% of a bottom surface of the reception

nBEPEY ofptesy

iof ShsHI5P el Ax HRRYL oFaR Hee increased.

dead- wei ght body for the reception part, the
dead-ﬁ@pgﬁﬂ body can be smoothly put in and out
t hrough the inclined surface. Further, it can be
reducéd that ashectiead- Gbeghnvieodyoonceé ti ntsr phedfedrdlnle that
supply of the dead-wei ght body bounds out of the
aneimept imed parnfadiee whitohr £pul rsd oim ggdwewarar tbward an opening
dead- wei ght body is exhausted from the reception part
edfjeaonekhesseévepspeatl sindexdbauste ddpdiing desedle Wes gfdrmed on
body. [0030] 1In the aspect of the invention, it is :

theeper apheryheide d ProbbtidiongspaftckSo Prive dest i én part.
peri phery edge of the bottom surface of the reception

HE2bby, Heh eYppl{ drid SxRARASeF Bée ALSIPKOLEHEI PIdP#dr the
t hat "t he dead-wei ght body once introduced
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 excessiwve 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 conpri ses
plural fitting parts provided for the rotation whee
in ther i tional direction; a first lever which is
const?ﬂeg 3 fittably to the fitting part throughout a
range_of the predeterm ned angle of the rotation
wheel InakBesappefteafsbhgsingentiipnacdsr disnpry fiegatde that
forward rotation of the rotation wheel in a fitting
theateseapement | meah@nigue t compsdsesd pevealwfthting parts
supported turnably between a fitting posture capable
pobvideti igrtthe heotfattiomgilpeel iandhen rowaftiicniadg direction;
posture incapable of fitting to the fitting part, and
affiitrsstt detvee whidch g panstirnctbd fittamby pestieefitting part
thereby to enable stop of the forward rotation of the

thobaghountwheelrige afdthet bredeteyRinvhi sigtaro sWHekotation
the fitting posture and the wunfitting posture of the

wBEED0NUah @ \RlpddY DR Alsl 88 WhiR dd@ordin§ly! €Y &he forward
Further, it is preferable that the escapenent

rOBEPEBH YR LR Gt UST G6hedd {91 Patoﬁ{éﬂég SN5LE SiORitting

position of the rotation wheel, con ever 1S

PAEFLTE LLERhADI oS! Wigof ik LIBsgl eld PRl Bl -
<PEESRS SISl MBI J 330 Ectng AL Al SN T o
u%%%%éfggp86§t£££Siﬁgaéggl%eggngiLEXSQ’tghghgi%%Et&%%egart,
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
uﬁfitting 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 étop 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 fitting part 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 |lever, and the second

| ever is tenporarily put in the unfitting posture by
the third lever; thereafter, when the 18 rotation
wheel further rotates forward, the first lever turns
nore, whereby the fitting part gets beyond the second

rb%&%&gn ﬁﬁgeﬁh@ﬁ?@ﬁéﬁrréfﬁké§”fé&dé?ﬁv't%%?%%&@% ;Qger turns
I and t

secon ever to the fitting posture; ereafter,
e Tih8keb§YEhe SEPRERRES % 0 2Ly
mb B8 HaSEebF EherPERE Ehaopar EP L Bc b d RGN oS rever,
escapenent.. nechani .can .be constructed readi| d
ABBnDaEr g E Ry thEr Tt ] & VAl b e ¢ MR tever to
mount . of each lever to sonme_degree. (Advantage of
thRet 1 HoERY ipé’rﬂq‘ur[eooéﬁil %%B?afﬁﬁgt g, 15§f5ei% epfsqRprates
i nvention, a novel clock structure which is superior
framappeediidtiliny drant mrfahetWngpbpathencgi@ginal posture.
appropriate for a noving nmechani smcl ock can be .
Heggbiyz ehergapecrpemea tc mechagHisth cean béi seingyr nighedvingadily
hi gh accuracy while keeping a manufacturing cost |ow
agdrednpaciohgt r ddtrddhey Biitei s Besr tptderung thigecaught amount
Drawi ngs) [0033] Fig. 1 is a front view of a clock;
oFi gacB ilsverpltan somewdsfgndwe. cl ock; Fig. 3 is a right
side view of the clock; Fig. 4 is a perspective view
[Biowhbgga BE mhpoThiven tdfon]

[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 perspecti've view of the
dead-wei ght lifting mechanism Fig. 7 is a principle
di agram of the dead-weight. [ifting nechanism Fig. 8
is.an _enlarged, expl anatory, view of a dead-wei ght body
daﬁﬁvgeﬁgkﬁ gﬂ%ﬁﬁggbéﬁﬂﬁ GHY 1ifting mechanism Fig.
9 is a, princjiple diagramshowi ng another state of the
dead- fefght 15 Pt PRYSRECKANSsHieRi 9f tlre ideagrvsi ghigddi fting
expl anatory view of the drive part ~of the dead-wei ght
npedynitA™ he dead-wei ght |ifting mechanism which is
| ocated in a different position; Figs. 11B and 11C are
enl ar féd . ek plsaaaquoincip kewlicfgmhn of thardeadfweligherlifting
bodi es in the dead-weight [ifting nmechanism which
mackahoemted in further different positions; Fig. 12 is
an explanatory view of a dead-weight exit portion of
t he dead: veiightinl ehlbpgeteeRpDafatolryOvidd ¢ 8 Allead-weight
expl anatory view of a different dead-weight exit
bpayt denvef phihe deagheeidahid-WdiigHy NMBehay S cihfi sié
Is an explanatory view of a dead-wei ght entrance
por tipngofg tihe Hdead i gh cil'efogtx'kaﬁlg émn%h%ﬂj S$HotHd dite of

is a perspective view of a clocking chahi sm
the dead-weight lifting mechanism;

Fig. 10 is an enlarged explanatory view of the drive part
of the dead—.weight body in the dead-weight 1lifting mechanism,
which is located in a different 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
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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 nechanismin the basic
stop state; Fig. 19 is a front view of the clocking

BN SNHd Fidw %Eafﬁe“?fBEkénboﬁ@EPQHﬁ F &?%35§§ic stop

slightly; Fig. 20 is a front viewo
ismin a state where the rotation wheel further
rotates fron1the state shown in Fig. 5 Fig. 21is a

front IGM/ .t he g#ockln staée wher e

the rdtsti g mﬁe@l W e n%f&%@é EbgﬁﬂpﬁemgF ggism in the
shown in Fi 6; Figs 22a to 22d are perspective views
RaThG if SheS Sheples of a bucket attached to the

rotati gn wheel, and Flgn. 22A to 22C are expl anatory

vi ews Fidspdt itFePy LEABR ey agaﬁhﬁe¢b<h@k1§9p‘b¢9hﬁglsm in a
position of the rotation wheel and a dead-wei ght :
sbateusthers posietaniamereesel Fphates pdightly;
schematical |y perspective view showing the structure

of a dilff.eéntisr ot &roph whewl 9fFtlye @lo¢cking mechanism in a
schematical |y perspective view showing the structure

sdfate bheket thé tdieadidh evlerd 1 rintratliean rultedles Ergm £he state
is a devel opment of the bucket shown in Fig. 24;

shown in Fig. 5;

Fig. 21 is a front view of the clocking mechanism in a
state where the rotation wheel further rotates fron;the 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 di agram show 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

demultiplying circujt; Fig. 29 is a bl ock schenmatjc.
SHFYGFYREs Sm?n’@mf%%lm&o% PehtrorRam fihich Wi GlRipir source

take-out part of the frequency demultiplying circuit
scBempiAagedlYrig. 30 is a block schematic di agram

showi ng schematically the whole constitution of the

cl ockFigi 28 35 aPlodf scheycidmtiiegdpagshowihovi sghematic

schematically the whol e constitution of another clock;
céngtiBltisnaolfl ec reciuemsaty cletivalgrigm whow aigrcuit;

schematically the whol e constitution of another clock;

Fi g. BB3gis 2t éxplanitlargk vsewehatiexpibdhgrag ashowing the

constitutional exanple of the bucket and a working

céheteohtiohi gn Wi disafiroephanratla-Sout pWrtosf the frequency
-explaining a constitutional exanple of a different

dbhGketpaping wWerkung ikheme@lged; 9. 35 is a _ _
schematicall'y front view showng a drive nmechanismin

© ECERY- TR B PR SO ARy shouing
sé’lj‘?@lﬁgﬁ‘ieglly the whole constitution of the clock;

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

f‘ig. 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 nmechanismin 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 overlapped state; Fig. 38

Ide?ﬂb%rdbfgﬂ'@‘d gr\éf' Iﬁ]egc}?adﬁf%]gg g«g aémcorg% ﬁgso%aﬁ%tt téogether

anismin secon 09
39A

i ne f. the plate-s ter
w. gé'gﬂg F%ﬁ&et68?ﬁg| sgg?E 6@@@5lpnantggeg}%pﬂgsystate;
of a cente portl n of the dr ve mechanismin th
secon lé’rrbéﬁﬁﬁ:ﬁt 13ﬂ’d”a’l‘3l%_;h°‘ﬂ3€)n‘?§ Qoéﬁéﬁﬂaﬁ%%\ﬂﬁw’g'hﬁ drive
nodi fi ed exanpl e of the support menber in the second
nerbhedifEh e it evvﬁ?@ﬁnfih@mléeﬁwept hegpthesndithetygi@etline

menber are overlapped to each other. [Description of
ORet&rce ida trfdtraed aratsSigms) . [ 00341 1000... cl ock,
100 ... dead-weight lifting nechanism 110... drive

body, FigsA, 3PR1Bnd 3%piaral 1oty i uritrex § aectliihal views in
gui de nmenber, 113A, 113B.- holding franme, 15, 115 ...
tHeadiaenghty d))f)dy,cehit’ér. portéphr aficthguirdere hddhaniex in the
gui de, 200 ... clocking nmechanism 210 ... rotation

sebeald, edbddimdiickeid eception part), 212a... opening
part, 213... first lever, 214... second lever, 215-

l'ink, F238. 40 J.Ehér&’lé@i!&ﬁ sl@éﬁlng M@@i?l@@oé&aré;ﬁe of the

reverse-preventing lever, 220 ... wheel train

sﬁng%g?t feRBakdin23e s%%%nd R0 i%en 300n whIERNRL | Qlbport
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 link, 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 Mbde for Carrying Qut the Invention] [0035]
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
sane. In this clock 1000, each nechanismis_ arranged
obrihe payentaon wikhdieydesasibepdcikn t8t@ idonpFilgesl 45 a front
dead-weight |lifting nmechanism 100 for lifting a
Viewdo fved ghtochabgorthicha ol eokiendparkiotearti srh 20@ invention,
operated by the dead-weight body lifted by this
Figad2 wes ghtp llarf tviley oEchhei seméQ0andFBighed ,isa amvaplte side
decorati on nenber 300 which operates with the
viéwckifng-heechamne sm 200 thsi sar ¢ bogrd 10p@036Jach mechanism is
[ Dead-wei ght Iifting mechanisn) Referring first to
artéfiged 60 dbaddelqui NCidinR16f, the derd Wil ttomprises a
[ifting mechani sm 100 constituting a first notion

dELAVREL hRY ﬂ?ﬁﬁﬁﬂbsﬂéeﬁah'ﬂﬁmchg@kf%QOQi‘ﬁ’itthbg dea%i—weig'ht

described. In thée dead-weight [ifting mechanismo

bé&'}? i V@Qtéfgckg?gg!&evcﬁxarppﬂ 2136_)% ngggtiea }E%Q:hgdeafiaweight

i nci udes a spir Ive part an irnner sur ce

{ t hi ' t. f ti .
o380, S 13V R, Sledd s hle PEFLnd R B, 100.
BRI AT o0 L B o 0 BB S i
e DBl R EBh Lem3Bos ) T St oy 1015 @

[0036] '

[Dead-weight lifting mechanism]

Referring first to Figs. 7 to 11,l 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 1la and 11b. The drive surface lla
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 [ 00371 The spiral of

Archimedes is represented, in a plane polar

coordi nates systemin which r is a distance in a
straiqmbﬂjpe froma center point and 0 is an angl e,

by r = A=7(P/2n) - 0 Herein, a=v/o) (a is constant,

Vis | ogj kn ing.a from a center at a

const \gﬁ)te %Eééai oaiﬁgrfglf"\é%gﬁgh‘? FERFOSSA %S, 1nghglane polar
P=21ra is a pitch distance. In this case, a pitch of .
QeE O[;lmtaﬁs SYSTERUAP, WRICR Hatl St Rl SpFaaFe G Ar ehFatabs line
is nost preferable as the spiral shape of the

firieyedt iceRtOERENt PR Ayper Bol apgdpirbly ks= a® = (P/2n) - 6
represented, in the sane plane polar coordinates

Heystiom aby /o taal$.coderteint,, & is wohstaty.in boihki sway from
case, as 0 becones larger, r becones smaller, and a
acemhtprpatnd dvecorest apeasy,nphet bCipohngulhh ¥&iscity), and
spiral shape, the pitch of the spiral becones sharpyy

PR2MEOIETa bawahddi Beaneent eTn dH3B3%hselhg J0gH biehe spiral
spiral is represented by r = aexp[K-01 rein, a and

i¥ ageatonsbdattat HHe spRiradl o$hAPEhiifle@eUL ¥anosH P fdrable
an angle forned by a radius vector and a tangent i s

agoRkarpi rEerfayee o f HOVAIRM L {59M the center point
in a radius direction, a tangent direction is always
equal{oo38]

The hyperbolic spiral is represented, in the same plane
polér coordinates system, by r = a/6. Herein, a is constant.
In this case, as 8O becomes larger, r becomes smaller, and a
center point becomes an asymptotic point. Inthis spiral shape,
the pitch of the spiral becomes sharply narrower toward the
center.

[0039]

The logarithmic spiral is represented by r = aexp[K8].
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 is 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-1K 1In

this spiral, the pitch beconmes w der toward the

outside little by little. 2S [0040] 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-weight body

15, the drive body 10 is rotated around its axia

center 10P, and the dead-weight 'body 15 is noved in

the M88AQ4 direction by the drive surface Ila or lib

of the drive body 10. Herein, the dead-wei ght body 15

i s seNexs,asst shesf domFitg.ansl ansonal thet dodve body 10, a
(movenent in a straight line) along the radius of the
déndveehgiy 10Bodp HY. i (dniwedirecinomidemhicoh deive the
straight line passing the axial center 10P extends)

deladewed ghti BotiRe1bNVENé | @Nivé NSodPVEDEIE maidtedf addind its .
dead-wei ght body 15 itself may not coincide with the

akadlugeRtetheodf iated RO deadPihadlgit bodiRY 5a89RkoPEY in the
arbitrary rectilinear path or curved path as |long as

rhH$uB0Y PECPRbA by Hd (N8R r¥BLdN8 18P 16 of the drive
direction of the drive body 10. [0041] As shown in

. ] 7’ . h _ . t - . .
oEU910, Mo e o33 3Bty 4 Fpor o

B SorR T R PRd o8 Fa LA ARIRED 45 gons tne
r%ﬁéu%ﬂc? ettl‘gegtéié:tigr%a 2as i{:ﬁiﬂggfﬁ[%g%]&% LSy AU e BY: o nich
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 lQng as its movihg 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-wei ght body 15 noves in a straight |ine 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

d Wi ghty ;004 ; wh it s i acti.ng. .sta
%Jﬁﬁ%Q$%§%?PVe sd%?gcé %%g%ésl?hg%ﬁ%bgggksgﬁfdgfﬁgé %ﬁdy 10
Fi , Vi u rd. _.E e a hown by a ,
5ot et at o 1 ¢ BT, U I 0B 1 30RMR 5 o o in
it is in.a contactin tate wth the drive surface ‘
F:Hga’, %goggenoo%ﬁ%_%mﬁﬁ?éﬁ'ﬁevé’e WReRihh HF ret? onentacting
gf%gge,r verse directions in c%fe that the rotatianal

Schr&c it S (& 1YS P TIGEE 180 averbown Pyoasgolifdgline in
8 shows an operation node of the dead-wei ght body 15 '
Figen’ t O RIS GHPWBEEy 15uTkhal RHshewpebyixzdptted line
surface_ passing the axial center 10P of the drive
ipoBy9107/ Hére daad-visl s esly LRatwhee Hedd wei ghtontacting
body 15 is a columar body, a cylindrical body, or a
s¢plter webh tuelyiriand sgrdacaxl baparcsld wmbving dbeneairdl These
center 10P and the dead-wei ght body 15 is constructed

mee inatiire ctdmnsoble comet hevdtiseedinetadenlsl bnwehbe thet the
transl ati onal notion. The dead-wei ght body 15 receives

ratardohiale diarexer Wmcsprehaodt Dvé tisongi gbt rdownwasd,
and al so receives force F according to this
attragppug)force Wand an inclined angle ~D of the
drive surface |l b (nore exactly, inclined angle of a

tangept gsusf 368w8f ahhSpOFhVEosURE@EE £ TN dead-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 is 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 11b 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 11b (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 11b, friction force puF (p

is coefficient of dynamical friction) between the dead-weight
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the gui de edge 12a of the guide nenber 12. \Wen the
dead-wei ght body 15 rolls on the drive surface Il Db,
friction force gF (g 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
(00441 Assum ng that the spiral shape of the drive

body, 10 i t he spiral Ar chi medes, the inclined
b%%@ %f Ehe gy %é“eréi?ﬁlfa]@elfl@ o] et Taqies by this
t he tangent surface of the drive surface) on the
foxeei Eal surface passi ng the axial center 10P becones
~0 = 2/7c - tan-'O. For exanple, when 0 = 1. 57c, (p =
11. 9B89044hhen 0 = 2n, 9.04*; when 0 = 3.5n, 5.20";
when 0 = 47c, (P = 4.55*; mhen 5.57r, 3.3l"; when O
67cC, As'psﬁinmx@;tha\heth@ spi/rdh,slape 43f ;tlendinthen bddy 10 is
8n, ~D 2.28* In this case, since the noving path of

tﬁ@esgsiﬁﬁ&i:t Vet aittchof¥d4B, cehBCcifdes invit Bn gll% padifUshedArive
angle forned by the drive surface 11b an a tangent

sdﬁ@é@@fltltﬁf(liﬁa@@h_ekinaﬁ%Be pedrtef et sRdifidTe of the drive
direction is obtained by the above.cal cul ati on. (00451

sherdcef h ft@feCQe'ftii%aqe%ﬁ!i:%@%dltag’gslﬂé tl@@la;meadl RGter 10p

(p and the attractive force W that 1§ = anq

bRt B D O thedar P@%g%%%&‘ﬁl%“‘mgﬁd% gy g 2.0
wﬁéﬁ Fg%t?o 22 %? gucéggﬁ ¥fh| f tPSQ is gEOJLW&l = an,
(pA=S ﬂegg;; w ena Py .tg]ne, I(par=ge§’ cbec en GtheGn, @ = 3.04°%
when 6 = 7.5, @ = 2.43°; and when 6 = 8%n, ¢ = 2.28° In this
case, since the moving path of the dead-weight body 15 coincides
with the radius, an angle formed by the drive surface 11b and
a tangent (tangent surface) j#1 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=Wtan@. 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 uF
= B Wtan@. As described above, the lafger 0 becomes, the
smaller the inclined angle ¢ becomes. 1In result, the force

F becomes also smaller, and the friction force also becomes

smaller. Therefore, without suing the region in which 0 is
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smaller the inclined angle (p becones. In result, the
force F becones also snaller, and the friction force
al so becones smaller. Therefore, w thout suing the
region in which. 0 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

SRy 1@ i rRde1 bak 9% AL SS PRI Y - 1&10@4@; cef%érj,(r: ieineorder

| oad on the drive body 10 due to the friction

¢ . e ’ : fricti | '
L oBlray 8 MTROEE I QRORL Ut S Tn T Ry o FRE size
dy, and the_qgui de edge .12a

: h ' b
oty adedodh 10 1 mede)) 3R A8 dRsEorEiin Y
radi u %4% the dead-wei ght body 15 to its diameter
at thzq rdest. Therefore, in case that its distance

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

8, thé& Pl &mdoé‘ e vy Padie Qe h‘éh%lrquﬂeCtlon
body becormes pFd. [0047] Further, the drive body 10
foxgsedFagifathigsdemi-wpighs badiyghb, Whahdishefmiecyhtn loss
Wof the dead-wei ght body 15. This is represented by
ish&atkenl ewi Mg- exXfressitdre dctange Watwedt) tlze axial center
which e is a radius of an axial support of the drive

&dgf dlde dmidveybddy eoef theignidofedymad®acdbrf i tstésotension
of the axial support. [00481 Putting the above:

liee)l s wiodether rahgectis@n thatdbis 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 My that is the load on the drive body
becomes pFd.

[0047]

Further, the drive body 10 causes axial loss My by its
weight Wo and the weight W of the dead-weight body 15. This
is represented by the following expression; My = po (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 =

UFd (d is the radius of the dead-weight body) is the frictional

loss by rolling, the total 1loss Mpora, iS represented by Mrorar

=Mr + My = uFd + Ho (Wo + W) e = pWdtang + Ho (Wo + W) e. Here,
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gFd (d is the radius of the dead-weight body) is the
frictional loss by rolling, the total |oss MIOTAL is
represented by MTOTAL = MF + MX = gFd + go (W + W e
= gWltan(p + go (W + W e. Here, 29 in case that the
foll owi ng val ues are used, the total |oss cones to
about chn1 g=02 o0=0 1, W= 5g, W = 50g, and

= the average of the above val ues. Therefore,

lflwéafa%&aﬁ\netl@%tfow%veéﬁeﬁé%b}aﬁﬁy tiae ot advbass comes
with slight drive torque such as a novenent of a

tol ebkut[ 00499: PAFy ®f2,t he abbvé,rdssal bg, i §o shdy,i mnd tane
.case that a single dead-weight body 15 is driven. In:
=cllse avieatagche fpthe albowesdlwesght Thedeforéb @ne dead-weight
si mul taneously driven (for exanple, in case that the
bddgdidecght bbodeasily altrd vanr avgadwitthplsliaht drive torque
positions of positions S1 to S6 in Fig. 7), the

shiehchson mevemeMt i ebtaligwgd, by nultiplying the total

of the loss by the nunber of the dead-wei ght bodies

15, andotbg¢ axial loss Mk is obtained by multiplying

Win the expression by the nunber of the dead-weight

bodi ean$5 £ Hage aww@ @ R 1 shB@nSEhrégsé nthé{@'é‘%mgle
t he dead-wei ght body 15 is noved being 15 mm 1n order

abQqL @/biﬁh‘thrt?c?drft %‘@ ‘3&}?8219?}1' es p sLoyl tt@{!ﬁ"“éh& Mural

sequent ral’l érent "¢ircunf érent
dggéc eggﬁt V]i%%%@/s %u?%\élcnﬁ,‘ u%lrxggllég'gggy( or example,
l&ﬂ%ﬁ% tnag%ié%%“t L5 FeoBRarhe arw%rs%%e%wn pfural
p€§é5|1.ppla 0 Sggltt:ygngrslfttloo%g Q?ISFYE |7c' ,Obél'?é nferdlcb ion loss |
Mr is obtained by multiplying the total of the loss by the number
of the dead-weight bodies 15, and the axial loss My 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 pi-tches,l 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 Mr 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 = 6gcm
or less. 30 [ 00501 In a conventional nethod, with the

dead-wei ght body held at the periphery of the drive
body, the drive body is rotated froma state where

t he deg ight body is in a height equal to the
axi al @gﬁﬁﬁr of the drlve body to a state where the

dead ht bod d r| er. the ax
cent e\lrlfh d O?%%‘iti%% ggb @gp @fl‘?‘doéf"eﬂgral'ttea"dy held
i,n_th S a p05|t|on on an arc_of the
ﬂ'e e Bﬁgﬁpaerréﬂ efm]aa]i‘%rfhﬂsve rﬁ%qy'dlt@teaﬁlf-’lﬁfleoﬁpfib(els rotated
rotatlonal center of the drive bod the horizontal
9% & 5§k ties WRegeatthepgpad- W?ﬁéh§fépéy tEelinnaxhedight equal
tor ue necessary for the drive body is produced when
@Kkl grenberyo St bhesdrbvenhody the aarstaife twheere the

erlpheral circle. The maxi mumtorque is obtained by
c;e@@i-pqq;(g}m lpdyeiigher rahged hel gledadever ghhebadyi aAnccenter,
di stance (radius) R fromthe axial center of the
wireinebd bty deatineedghd-medghtarbedy 1iHhedel oHewevk®!, in this
exanpl e, in case that the weight Wof the dead-wei ght

dee@y, al posgtiamdohhanr adtust RhS BeMphdiLal e&i’féfg which is
drive torque is 30g.cm Also in this case, as

mdstben sehntthe rdeadhwelgbht iBadieschfere88€Ehet @f"lve body in
maxi mum t or que al so i ncreases naturally Furt her,

tRleS Qo AdN th Ca$Ered i O UL 50 eht A ?\%toﬁ‘ﬂer]e%sre, the
the axial loss is further adde to t riction loss

mﬁk‘ﬂn‘uﬁr lt}SrIqh% hBgeakaremeat Qﬂgddrir@grk%c?{/eis t&%&%eé when

0SS I n
the dead-weight body starts moving on the arc of the peripheral

circle. Themaximumtorque 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 59, and the radius R is 6écm, 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 1ifting mechanism, on a numeral

value. 1In result, the total loss in this embodiment becomes
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enbodi ment beconmes 6g-cm conpared with the total |oss
(30g.cm) in the conventional dead-weight lifting
mechanism on a nuneral value. in result, the total
loss in this enbodi mrent becones 31 one-fifth or |ess
on cal cul ation, and the |loss torque cones to a very
"smal|l value. In an experinent, a snaller val ue. has
been obtained. [00511 Next, in Fig. 9, a dead-weight
ongffifigh neehbessnenscagcudatiirne bodythe ipgsatorque comes
dead- wei ght body 15 which are simlar to those in
tdiggvery smadhownludowelrran xpewindons amsoeidrer value has
exanple in which a position in which the dead-wei ght
bd@atyodbainedhel d on a drive surface |'1b is different
fromthat in Fig. 7. In this exanple, the dead-wei ght
body fdogs) not set on a vertical surface passing an
axi al center 10P but on a top position |1bp of the
dri veyesg f age E*i'%. as shawad-wefig@t 19ftihd hBehansisACAsing
t he dead-wei ght body 15 does not stabilize on the top
a RESIT Bbdl Opo OdndiNg dEbyCusyshaCBoll, D1 s0khIENTRERC i lar
12A and 12% are arranged on the both  sides thereby to
i t d- yeti gh y d [
et |Sé%lﬂgi€€€tizﬁ§g %988&@;‘?%”3%‘@‘?’12%%&%% Gyhi8 pnother
t he guide penhers dn thi e, since .t '
e’&aé%pdg%\elﬁbh odya ?ésggﬁzor]r} &r?g‘é’?jﬂci“n%g%edﬁégr %}%1{%‘% body 15
. pgsitjon 11 its tangent.(tanggnt . surfac i . .
1§ ot Shive SurfaPer bih ALMESR i thet in Fig.
dead-meL%ht body 15 recejves fromthe uide,ed%gs 12Aa
Tand™M 32B4s example, the dead-weight boé@ 15 is not set on a

vertical surface passing an axial center 10P but on a top
position 11lbp of the drive surface 11lb as shown in Fig. 10.
Further, since the dead-weight body 15 does not stabilize on
fhe top position 11lbp of the drive surface 11b, 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)
by guide edges 1l2Aa and.12Ba of the guide members.

[0052]

In this case, since the dead-weight body 15 is arranged
in the nearly topjposition 11bp, its tangent ktangent surface)
is almost horizontai. 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 Mg, the total loss

is also reduced, so that the drive loss is further reduced.
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becones snaller than the above force F (ideally

becones zero) . Thus, since. there is little friction

loss ME,, the total loss is also reduced, so that ‘the
drive loss is further reduced. 32 (00531 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 Oq{Srggnged, shifting fromthe top position 11lbp

to thd®% reverse to the rotational direction of

the drj.ve b . In this,  case, conpared with the case

shown E%WSPi gﬁlﬁf}dtlﬁé FEOH tHs SBQ}S?ﬁel%lﬁ%Vémlf%Qf the
| ocated on the left side of the dead-weight body 15 '
deqdme ight hedeflS dincasyydiadr the reaj-weobghtbedpfl5 is
the dead-wei ght body 15. The gui de edge 12Aa | ocated

agr angeoppdst fleirg dérew the diate pPsibisnglibe dédgeche side
12Ba is located in the sanme position as the position
retvemsd ho thigrotativhed dhredtive cfithacdr idd boetat edn this
cl ockwi se at velocity of vl under this state, the

caesa() - wemglar dabayt thh thles wagoldioval i [@irg phey althe position
velocity of vl. However, actually, the drive surface

olfl bt ke d guhieledesdlyseiighla boslya 483 0t hendr nv&t Ss{HACRF the
11b, since the drive surface Il b is constructed

deRid-alel\gh tTBvAyUDBRE Kl BE s Vig) A%d M ¥t Y2geHBbEetBer with the
relation between vl and v2, in case that thé spi raY

pbsithenakoyverspi faha-Qk i 4hehi 5 %é despgi bgﬂide_ Veéj]g(eo 12Ra

referring to Fig. 7), is v2/vl 0O because a =
R A R Ot O
1%%3 i¥|fo>c¥gted(1or9§:ﬂe same position as the position shown in
Fig. 10. When the drive surface 1lb 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 1llb 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 = 1/0
because a =v2/®» and vl = r-0. The larger 6 becomes, the smaller
v2/vl becomes. Therefore, assuming that®=1.5xnto 8%, vi>>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-weight body 15 w ||

be investigated. By the clockw 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 1. by which the dead-wei ght body 15 is noved

alittle to the right. Therefore, force F' produced
thésviciene t bg tUeadoteitglon dbdhel8rand Hdwy @0i dehedgad-weight

12Ba is a value obtained by subtracting the force fl '
bbdom § reddings foxard E3pbRdivngchothbedéadcve Fgkt Wad{PL5 is

shown in Fig. 8. In result, in case that (p |s not

m8treat by 1ditthef & afe fri?ﬂi&r (PlThetdiofe Or 86rFe POCORHuced

al ways smaller than the F. Therefore, friction

bé@%@@ngﬁied&@aaowéb ﬁtflgéﬁg f5 DEEoNEsS ﬂ%%{% &2Ba is a

t han the friction force gF shown in Fig. 8

I he rectlon of_.the_frictipn forc gF"
vBluk Eta g?d E) g“e gwc g 14 R %%dfthg t L wtane’

pro uce e

dead- wei qi E%ﬁ ce vl >> v2, ppe
cOFF PR P Onﬁha %H@F@nw syt B F e b o e result,
.edge 12Ba because the gui de nenber 12B is fixed, .
1R orRe i ﬂbtl\ﬁ/eEHtag’ﬁ%P’ﬁﬁ-Yo@ltff%’éePF Gem @ fdg force F
50|nt of time t2 will Eerforned as shown in FI%
begemesRiia g Sﬂtadel%.tﬁtano bej frreq F ¢ ndhessdara g trlctlon

body 15 contacts the guide edge 12Ba in the | ower
fpoeetitbh.dye thdhdal fongfe tH mbecdmeshal spesthaddieghtthan the

body 15 contacts the guide edge 12Ba in the upper
fpostioonfoNaeeiy, skbwdi ng ¥elgocidt.y between the fi xed

gui de edge 12Ba and the dead-wei ght body 15 is vl-v2.

Ther et 25]

At this time, the direction of the friction force HUF”
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 tl1 and the next point
of time t2 will be performed as shown in Fig. 11B. Then, at
the point of time tl, the dead-weight body 15 contacts the guide
edge 12Ba in the lower position. At the point 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 v1l-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 12Ra 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 [0056] To the contrary, in case that the
dead-wei ght body 15 is held in the | owest position of
the drive surface 11a'and driven, also, the friction
| oss duestegq the friction between the guide nenmber and
t he dead-wei ght body, which is produced by rolling of

the deadiwel glah, chady,, Gan é%%éiﬂﬁi‘ﬁgﬂywelg%ﬁf“g%i%’lé?dmdy 15

this case, since the dead-wel ght

.0 N | 0 t i L f. it he q;i e surface };9 $ -

ltshéltegt%t rlz;rllc}ﬁl%\%el or cstétl, %%lsgltclagshe 1 a‘%‘? hogﬁrlr‘g% atlona d 11a ‘and
eed i s .constant .and. sl ow.enou th ui de. menber

R G 61 G B Whe i Y VR P et veen
hat i de ans fqr _hol ding the ﬁoth i de of the

theaa: iegmefqlgsaya&% Feey LA Fn'*P%éYy Yol Fhel ¢ Rgpduced

descri bed above. [0057], [First enbodi nent] Next,

byakedlorIt ik HdFE i Pite Pogdvi £30 BapoHRhbarly gfeduced.

the dead-weight |ifting mechanism 100 in the clock .

Inobbigi ¢ase pes i tihsedeapf-gyeighitsbadyek S pean beeheildwin the

showi ng a state of the dead-weight Iifting nmechani sm

1oo@ st powdt ionmit blee dalilviegsier ipsede,a Biyghe 8L r8BLiSe force,

are respectively a front view, a plan view, and a

ini ghsestiliet wihenwrotathendéaspaedgit dorfttarg amedchhow smough,

100, and Fig. 6 is a perspective view of the

the guide member is not required. However, 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 lifting 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 Fig. 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 lifting mechanism 100 has a drive body 110 in which
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dead-wei ght lifting nmechani sm 100, “in whi ch an
entrance part and an exit part of the dead-wei ght
body are set. This dead-weight lifting mechani sm 100
has a drive body 110 in which 35 a spiral drive
surface which spirals fromthe inside to the outside
countercl ockwi se is formed. In the dead-wei ght

o, ShY AR FELUATLRPERRR, pHEn, 2,305 %%W%%V#E%Efeofto the
obff4hel \Caltiefalockrife can oforpPotne R vibodpasrbieioht

dead ht bod radual ly rises. with rotation
le??aemgvﬂﬁ%%i e S HONRT SR At et ot Body (not

drive body 110, Wen the dead-wei ght body reaches an
shepa) lﬁo%‘#Pthed ¢njhe Heive wur fausgif the driiye surface
drive body 110, a pair of strip materials 111A and

11 188, aoflowkircpoaitide whiwh firsomlaghiiiyahbdiveemt iaoridls center
spiral -shaped, are arranged in a row before and behind

of ntheedrilvawbady( hadel yhei dediewaxighk Hodectiraduaf Iyheises
drive body 110) . Extension parts of inner surfaces

whbhl mottaricurfcdeekwifsd betaspbnal n ¥hd shwheéi{@xhiléiuo“f the
and 111B. are respectively spiral-shaped, and t

dirfwerbsdyf ace . arnwhémec et @aguné agRt HOAF! kEHEﬁetshﬁn upper
above drive surfaces. Plate-shaped holding frame

pddBhignd 1t3Bsakgkanranged on front and rear both
sides of the spiral strip material pair 111A, 111B.

The hphglsgp frames 113A and 113B are provided in
order to hold the dead-weight body arranged on. the

spi rain %’ﬂl"@ MJ@%%&; ltllbe, 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

AV, et hﬁh@f‘lél\llcﬁ%ﬁtﬂ Bfth d Qﬁlgﬁ' tpé)fl)/(o]rfghea(fér{eegf side)

113Ay openi ng forwar orne str

cgﬁ rﬂ%@ bo ﬁloll%Bfo§ﬁ%dtheFupgthng Erﬁgssaé%§Aheral

are constituted I'ntegral Suppo

4 dt d
1% ‘%?fﬂl Crootst BT goeRe APy C%nbs%’g&?é%gi%ﬁ%'amg. forward
% APFDBsnal po BRLEH, GHSP BAroe duPesr IbiRe L 115, and the
connected to a hub_122. Though appropriate rotation
hgiciT TRARS SLERAR80d 41 PBe oS GoneHH Wi adein bearally by

t he drlve source 120, the drive source 120 is conposed
%’Pp&rté{r&:med‘he?snblﬁé&%llslrﬁE(faaﬁﬁ‘vﬁmmﬂ)t¢ @ hhbsdescribed
enbodi ment. The hub 122 is fixed to a center portion
lgfterthe drive body 110, and rotates by drive force of

the drive source 120 together wth the drive body

110. [[008®1 On the other, in front and rear positions

of a base 101, support franes 102A and 102B are

r espedehiaky thexédivéhesedy BUPppatd sHowresnl®24sandB and 5C,
102B support the drive body 100 rotatably through the
ahdbi¥éZsolrpEet D201 parastidd, fari® @3B shaft 121 of this
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. Forthérearsupportframe102B,
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 ort|?P of the gujde menber 112 is fixed onto
1?He‘“'tfa5¥g°i eHURATLP B EC. tResirigat RErdw ‘a%tﬁﬁhﬁéﬁ 111A
112 is fixed, and always arranged in a fixed position
apfnl} bR/ SRR ISR S SCaaBoke19%irend Riro agodewnppeFhe lower
and | ower sides of the axial center of the drive body
perb)yonvel Wwhenguidedmenbeyodyl211i6 foxadeontthd hpuikdse 101.
menber 112 has a pair of guide parts 112A and 112B
extenfiPAglJup and down. A pair of the guide parts 112A

and 112B are respectively arranged so as to extend up

and dbmFidoveorhe, thd ghidemetbef LIk idr EYReblpdNnd always
110. The guide parts 112A and .112B have respectively

aguhfigeadpes ¥2z2Aa podi tidBa(inhinehsBban éxampled a position
opposed to each other and forned so as to extend up

tRRgdugRvatabppert Badatbalerc@akRl. oifcPakilaul@ddter of the
one gquide part 112A fornmed on the side of the

df?@rétﬂ&ﬂflhlg') L QRePl thé I?ﬁ:lgr e E{Sdgqq%f) }%Qr‘iy | nt Nehe guide

ockw se si de) extends upwar cline

m&?{ﬁé]t”f 1504 0e [ﬁ%:ﬁ%'o"f‘ ul‘H %tx‘toé1 gte parr}%Pgi‘I’L%Q‘ Q% tending

axial center. er gul

ub P RHEC g I L O riﬁst 8yt BR P B aph 1128 are
réhecflual vorsarosh Shaesy '8385<?Vﬁ§586pt o S apove 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 cénter. 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

bo t 3N
e R 02 o8 RS i AL AR Y a3 are
e id i.de 133, . Xlt 3A
p%%&?l gg fgé ﬂﬂ%ﬁ é-&ﬁl&gef3%13 §Hd tﬁ ﬁ%ﬁﬁ?iﬁ% 113ax%
canes ht, over xi al er o rive bo

oo e g o f M et RS aet SO e Y. cwEchhe axial
has rise ein ui ded t he gU|de menber 112
C\?Piﬁr tﬁgl ngﬁtlgﬁ tlped }drljvﬁ 0 hodituedeePuch it —shown -
exit 113Ay. . These entrance guide 132 and exit guide

degd- a’ﬁégé’&pmled: gk j e eptaBappdiBAK DBLO the outer
front of the drive body 110. The entrance guide 132
sundacee ekithegabPdral 3L mkemagerdiadunl i bAtdred 1aABwi nGhe exit
formed in the shape of a gutter through which the

guéde- heB ghwhéndshe ax e lildAyoduowdded Exhatise etb Whihg frame
being rolled. [0063] In this enbodinent, the

ld8Adangi sivdwiotly Rippld ednfesomi ghlteoestr 86 eagilh Uecenter of
132, when the entrance 113Ax appears at an exit of

thhedenveapeayguide &RBavstl the hotalkhemmolddewe Wi body

body 110, is introduced into the inside of the holding -
whi@REhas risen while being guided by the guide member 112 with
the rotation of the dfive 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 113AxX 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 tinme, 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

efigegs ldnda andphl 2BRQedhieegnige repherr bl atepPOsedt e each
drive body 110, the dead-weight body is gradually

qtirered aﬁm@. PRt Heexin thel3pgtappennd dhcedtjiom of the
the position where the dead-weight body is arranged,

detael -thedgrhtebgldly bedyegulexkdubyethése ongide tddgeeXi¥2Aa and
113Ayto the exit guide 133. Actually, theplura
lde&d--welfhhrebbtees wiphl thd fovatibe enttlonch s ddy 110,
132 are sequentially lifted respectively by the above

thieogesld e i gintl bodyhas strediieaquent EaklYagwaa ! N the exit
gui de 133. [00641 In the thus constructed enbodi nent,

11BaydepgenrisgBhokedy ihSth@tE@@EQ&%nfhﬂgk%nkﬁel@%ad—weight
entrance 113Ax provided in the predetern ned position

pebiyt he gEEXﬁgQBQVtﬂéodeaadw%ﬁpﬁgfgggyéﬁgpgkggg%ﬂé ‘through

exit 113Ay provided in anothe rmne position
cBE o PRI A0y A0 o o101 ST SSE A S B
oL e B B BHGEL P ATEN I OO0 B o
SFRH I8 EheeBILL LIPS PRS0 aMOUSL
e%ﬂgugggg_g%hgggt?gQXyi%i%hwa % 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, reférring to Fig. 12, structure of the exit in the
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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. nenber 112 there between, the surface of the
spiral strip material 111Aandthe surface of the

j [ rq : .ar | M the . ngul.ar .
T R E e P e d L) %lﬁro%?éeé‘?isﬁlnral strip
1t 1 , i art, 111Ay of :the .
l{ls%%g#%?rll‘[%ﬁna?@@ig&?%?ﬁ e%%sgﬁah]gl%r?h qﬁé’,%‘?ﬁdé‘%ﬁgﬁfgw with
t.he exit 113Ay i rovided is low at,  the level, and an
R sltds et 118 Bebf baEvefi: arhe fvi ang @8 Ahe Spiral
11B existi.ng on the opposite side to the side where .
fHelR¥ateris 1?@&“&?%&%@% 9h the sperpbadirip material
Her eby, when the exit 113Ay reaches in the forward
Po'B @ df the srmg-argyhar mesd tioh ofbaghicl khet the same
angul ar position is held by the guide nenber, the
weifgmeV%dylnl themewds fLAGAyLhenegkbhasstmnggppatrt 111Ay
|11 By of the spiral strip material 111B to the
ik Hauss tspigr gplarstt ripl Mg tefr italie 1907 @l isstinigpomathei ai de where
111A, and can be naturally exhausted fromthe exit
thi3Ay i art IBAN & setdvigik dlé s1BSw atcehidilRg el gi@wnt&xhifsting
such the construction, it is preferable that a

phiftf aneBy ioF thel gptirks gradpahhyepiavi 4edpf 8%i588ng on the
spiral strip materials |ll1Aand 111B as their angul ar

mtars aepromehel beaeuedd e iy Aol B8 provided i
ht]J:. SAs%aﬁlh@'ei&%l .bo‘ﬁérjelc%/, m%%stﬁ[eag)l('ﬂlﬁll §}%/ tr@%c%)gst in 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. (00661 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 111Ay' and 111By'
which are inclined to the exit 113Ay side are forned
at the spiral strip materials 111A and 111B. Further,
tha Shtt 1d3Ahe iIﬁcflilh%d:%)a‘#‘trqqtiwe e¥amHeE oppokhe Position
side to the exit 113Ay side is at the sane level as
wharenghefr ekpé LASRYné& paevidethByncdrnese padtts 413AY’ and
side, or lower. By. such the construction, the
14eBy wehgkh boey int3ived te dghiedeckitto 113y exdide BEk3Aformed
by the inclined parts 111Ay' and 111By' . Therefore,
at hichel el mael gitrilpoaha teYS adan 134 2exhau$l ¢H. snbot theyr areh end
surely. In this case, it is preferable that the
ofptihal istlipedgpert al 51A111éh attte Idddd € tee GO ructigte exit
so that the inclined angle becones |arger as their

12884l 81490 HoRbeapRReaLdvé Ney £26 ehy34¥ - thdlaVined part
t he dead-wei ght body 115 can be exhausted fromthe

18Xy’ WBAYhROr & spoatay, [9887] oFi dowkd ShOWS such the

structure near the entrance 113Ax of the drive body

c&QQtrgEtEBﬁ SEhEaHeEPLFQigﬁkeﬁb%éﬁ&é%;éa%p%elﬁkgded to the

regarding their angular position t he ‘entr e
APyl SRS RR AP TRIAD  Porecore,
chfAHSLIRE ol 108 Sl LioeQRBRBLLS Rt e HI P burery.
In this case, it is preferable that the spiral strip materials
111A and 111B are constructed so that the inclined angle becomes
larger as their angular positions approéch the exit 113Ay.
Hereby, the dead-weight body 115 can be exhausted from the exit
113Ay more smoothly.

[0067]

Fig. 14 shows structure ﬁear the entrance 113Ax of the
drive body 100. 1In the spiral strip materials 111A and 111B,
regarding their angular positions of the entrance 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 i 11Ax, 111Bx, 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
11B |r difference jin

d b
hE BnerBeEr Raaa Y8Y, B0, bR ab PR P kG B el case, it

posi ti_ons o fron1the ntrance 13AX.. Here

LBnBTLR4: R0l FPAEAT 1 ThH e Sk MAPPY and 111B
Furt her, contrarllx to the exanple in Flgi t he

AR FIReT Gt eBaa shat e ndiFfrBenesyin mﬁmﬁcgradually

inclined to the opposite side to the entrance 113Ax
refyeed ast hhgitagegulari BOogesipabl g0 away Brorrdhefentrance
the introducing part |1 1Ax on the opposite side to
l1iRéxent Haneky1 drxdendewed gt hody ddrifechns dagven ssmabthly.
of the introducing part 111 Bx on the entrance 113Ax
FartberorcdngherilyHes dling, ekhmpdeath iqht 3hotlye it watucing
be introduced nore snoothly. [00681 (Second
pafbedl ERk |arNe AL, 1BM A yried elowine td ihicdIne3btbotBO opposite
second enbodinent will be described. Fig. 35 is a

s$aBef@itheabhy rhheat 11 YARWithow 14 ehdgatkye] Ghtis desirable
lifting mechani sm 1001 in a second enbodlnent in

tWhk Cin ahwld eaefiﬁaﬁoaﬁcma;tﬁaeldt ﬁllg& o%%hea&sip&@&e side

are diagrans show ng the plan shapes of a pair of

oy BhE SRS Suk £y b ot LUk SHY B ona o
tﬁeqr&qrc?dﬂc1ng 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 lifting mechanism 100’ in a second
emb‘odiment, 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 is 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 nmechani sm 1001 together with the
outline of the plate- shaped material. Fig. 39 is a

| ongi tudi nal sectional viewin the vicinity of a
heddiiag Heoamesnodf the dead-weight 1iifiimgy neebhangsm 1007
10 01. 00 691 The dead-weight lifting mechani sm 1001
togethies withothesntt, liase sifobhei pl&#tg-sBapedanprésesla Fig.
base 101', a support frame 102A', a sup port frane

32028 shavhgg tadinpfoséct xhehsiinw par thdG2Bxinit @ ofuh dnter
menber 1121 having guide parts 112A1 and 112B1, v
péuppent ofembey slebhtiAve it LRl ng andeRad 294, 10and a

drive source 120" . Since these parts are constructed
sim | apbgoto those in the first enbodi nent, their
description is omtted. [0070) In this enbodi nent,

as a gﬁ%ved@%ﬁg—%rei%@ﬁst i]]tilfﬂir}%anné?éﬁé{ﬁlipﬁdy1669" inl N thils

pl ace of the above spiral 'stri eriral, a

RbBLERSARDCAIRIWR Lt i, BBty dnaklblodr, a

Viréw i'n an axia frén s :

<FBh B Ao A g LABLILa B, suppor
Rl LEELAR O LR R DO, L R e
1E!?g;s_eér;rgzlpleZdB’n?tseripaolrtl}n]é'IAnlbe’rsljl']i%lA" 223 P18 / 2 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 surfaces 111AxlI , 111Ay' ,
111Bx1 , and 111By' In this enbodi nent, an exanple in
whi ch the end edge (outer end 44 edge) 111Ax', | |

| Bx'" on a peripheral side of the plate-shaped

naterial is used as the drive surface will be

I

&éé%pﬁngﬁla%b 85 )pefiﬁ?*%&eafj i PO RRS B g shaped

nf tial f t.h te- teria
eI Y E
”w%?%%'e Chagen e FAE oA heaRidiedge. 4ipher end edge)

ged. These pl ate-shaped materials 111A°  and
1111111’9' r & 1dBY¥Por PR ahd 1hnedd Eh¥ewahererbiplli nyige nof the

116" to the support menbers 114A° and 114B' . Further,

Mot Trhapedieatqubal may be3msedhown in Fig. 38 are
arranged on both side in axial direction of the

pl at e-lHBpPdd material 111A°, 111B' and supported and

fixed by the support nmenbers 114A° and 114B' . The

pl at e-Ishahed embbelrimant , 1 bhAboahds18#&B' intde akdali dfrection
frames 113A" and 113B', and the support nenbers 114A

@dhé]gfiﬂdé?méﬁbétlﬂ.tl@'th@ i v e £hioit Hldhagainetleed aardi 1147
fixed to the hub 122" , and rotate integrally by the

#id V8 139U & anged el Shesd 1641&@@1{ _}%ﬂ%na%ew&ls 111A’
drive body 110" is set horlzontal shown
drly EUQB’3g;easﬂﬁﬁsgtged¥n&1ﬁﬁxé§1§Hﬂﬁﬂﬁ{%dc§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 111A7,
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
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as to get over the drive surface lil Ax" of the
pl at e-shaped material 111A" and the drive surface
iilBx'" of the plate-shaped material 111B', and noves
in a radius direction of the drive 45 body 1101 in a
state where the noved body 1151 is guided by a guide
edge of the guide nenber 112 At this tinme, the holding
franmes 113A1 and 113B1 are constructed so as to hold

Ky AdPédinpadytats: whess the pomedsbesty i1l 3'he syduilded by
direction. Actually, in case that the base 1011 is : _
agFtidryedastal thaldyi demamberhel 2 ovéd boily tlild, tke holding
supported by a pair of the drive surfaces 111Ax" and
frameg" 11 BAE aropldd 3dprélSbndbeachetl sores itdt hold the moved
contact with the holding frames 113A° and 113B1 while
bodyi s’ Enomhthe bdthsiteethittre akiabelidrdotei dody AEh11y,
. However, when the noved body 1151 is introduced
ihntaséhehdlt i tee e WO Ofs 19GRIQRS sVHt8Idl 1y, since the
vi bration as described later, there is a case "where

mbb@dnEMégsgPSW {14 55yshekesd by 4 rﬂasixc%sie'tﬁé“ar]k}g}gsisﬂg‘faces

frames 1 and 113B1 prevent the noved 115

115 85 9QHAT 1 194 /Of m@ogagﬁg ggp&gﬁ%r w&zglﬂgg\?cgpe into

outer end part 111Bz" « surface _

oL BESBEGPETORE DAREL L AT U0 0. 38R Boving
ARSSRREL BRE 8] S b B! 2SR e
P Sl S S O B B b, AR 0 S T o o
rgc(ej.ﬁreg e%{rteer}%eali giggia%qtoni g’s %%%%li(:iek)(jedbfg\é\g?? é}?eereogtsea{ case
where the moved body 115’ shakes. 1In this case, the holding
frames 113A’ and 113B’ prévent 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

113A’ shown in Fig. 38B, an entrance 113Ax’ is provided at the

inner circumferential part of the drive body 110’, and an exit
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end parts. 111Azl and 111Bz' . Further, in the hol ding
frame 113A1 shown in Fig. 38B, an entrance 113Axl is
provided at the inner circunferential part:-of the
drive body 1101, and an exit 46 113Ay' is provided at
the outer circunferential part of the drive body 1101
The exit 113Ay' of the holding frame 113AI is forned

LR 13, DERYTRAF BT The WA SRt o B the

EREe Roal TR0 B ProR 1L 2 P e 110w
{Br FOEmSth PaceS bPaokah SPAFTT 1T PO T SerTgar Ly 11182/

SR ikl e SRS Boda 1riet Siverbienon i ne
drive surface of the outernost circunferential part,

and tH878dter end parts 111 Azl and I11Bz' of the
drive surfaces cone right over the hub 122', the

movedHpsaPy118hensthe moitpd bosly A&’ oliseinenedpaedsinto the
111Az' and |11 Bzl Then, the noved body 1151 tunbles
ddowe Hodwal H0| nfrdre tdvad ahtdianeet LdBAdlie thethevedboydy 1157
difference in height, and is exhausted through the
iexi whilé3Mymaih0Ad5drrangeicowntiosideinie sihrefalid veiradually
body 1101 is provided with the plate-shaped materi al
1iftad, id g wiitchcdlastiatdidy &y $Hef a6eadlioht St efe drive
edge and is spiral -shaped, viewed froma plane.
bdB§r elore, $herspy) alhéhimed weFd@dasod@m 09 fif BBGanged 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’ is 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. Namély, the plane

shape of the plate-shaped material is simply formed so that

its end edge 1s spiral-shaped. Hereby, the spiral
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easily, freely, and with high accuracy. Nanely, the
pl ane shape of the plate-shaped nmaterial is sinply
formed so that its end edge is spiral-shaped. Hereby,
the spiral 47 pl ate-shaped material can be readily
manuf actured by various manufacturing nethods such as
press-bl anking, etching, and injection-nolding.
Eurthe Si ce the piral shape og the drive surface
piates eC8RdPBdgRaShaplaRpeaghiFaf by various
shape can be freely desi gned by only setting the plane
méﬁgﬁéctélg&ﬁ)&pﬁr}%ﬁfmﬁ PR > BFEFS™ Pllfi‘@ktlﬁéro@tt@rl'ﬂém and
parts 11 Az’ and I11Bzl of the plate-shaped materi al
ipdectivnamoldinmgl Furffdershapinami ehei sppaeli shkpe of the
different fromthe shape of other portions can be-
dréxei syrfaceasis cemsttlidntes] byethberehedgsdgshaphapehefspiral
- the plate-shaped material can be formed with high
sheper aay by fheeabhodes tgmedasy ush g deetthiaty tHee plrdnee shape
surface of high accuracy can be forned. Further,
apppeprtihgelyl.at pasbhapadamaier i akeithd onred éﬁdtﬁlﬂﬁrts 111Az’
shape of the plane-viewed spiral so that its end edge
aRECOIESzt ey €hiVSl a 6eH $RE dﬁed'xﬁaﬂérﬁ@ﬁ)ﬁaﬁ@ kg’ t he11B’, the
t hi ckness in the radius rection of the drive surface

shéﬁgethE§P1%h%d@ﬂ¥511§]df@fe?éh@lfgbﬁefﬁéogpgpﬁg%qfother

Her eby, since rigidity against defornmation o

PO SIS EARCECAO B IESESRL, PRIV R 6P Y acse
SR5E Be b BRiap e s Vtﬁelfs#aria%%?&é%’"%?%ﬁ%?mwéh
agéh¥gc§%3yQ:e S ovebﬁahHE %uring‘method, the drive surface
of high accuracy can be formed. Further, since the
plate-shaped material 1is formed in the shape of the
plane-viewed spiral so that its end edge becomgs the drive
surface, it is easy to make the thickness i; 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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[00761 In the enbodi nent, since the plate-shaped
material pair 111A1 , 111BI has the spiral plane
shape, wei ght 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 110" is one-sided, drive |oad on the

ﬁéé%é@t%‘&ligﬁeax}g%f PREUES,d B gﬁ 1 1 &Beéaiﬁ} PoifP8ne-sided.

rive tor IS Sna uneven rotation o

T A IR gar gt o
e rrrve, bo

d f .t 1
USRI s o oL SO 8 e cource
IEICSe 4G, PLEVLoGIN 2 vel ot compensal i part oo .

renber in the first enbodinment or the second .

IS nfentUR eV R de? tabliemi ¢ Br B ed¥r hBe vepglt 114l AAceasy to
around the rotation axis of the drive body 110'" . This
baupperduaedber Thezefogien 1idr | s t prefiarabdet Hdati righe weight
enbodi ment or the second enbodi nent, has plura

igrore arownéxteadiogatiadi akiy tﬁbmhduﬂﬂﬂﬂn lamdly i 5107 is
constructed so that the weight conpensation part114Cx
wniljd s 1dw. pariqahdiashews tilon shapseei a &updidr tofiember 114C
support arns adjacent to each other, of the plura

prepNaidd arirth a welikyd ts bowpetsarnlon pta&ft weiqght, which can be
conpensation part 114Cis fornmed in the shape of a

W Ulnafp 1 e W £ tHdesugd @t i ndinrsagh Slﬁftﬁ@efﬁfét\!eeﬂ&gdhment
110" as a center. It is preferable in .reduction of

dihenessddied eboAinbatanaecthal N dize the weight
conpensation part 114C is arranged in an angu ﬁ

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 betwe.en
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
position 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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position distant fromthe outer end part of the nenber
(strip material or plate-shaped nmaterial) .
constituting the spiral drive surface. Further, the

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

only to the support nmenber, but also to the holding

frame, the strip material or the plate-shaped materi al
directly. [00771 Cl ocki ng mechani sm . (First
bEnBEaIvESd nﬁéxPP]«[M R tBLe SERPO Tito MeMPLthe P Udr Aiseydo the
structure of the clocking nechanism 200 constituting
hglddpgnframe; dhe esnierratryr ket wantBemplrtershared material
display part in this enbodinment wll be described in
dgsegtlly.Fig. 15 is a perspective view of a main

portion of the clocking mechanism 200 in the

enbodil fBA¥] Fig. 16 is a front view of the main

portion in Fig. 15, Figs. 17R and 17L are

respe¢tivekyng meghtnsisdg view and a left side view

of the main portion in Fig. 15, and Fig. 18 is a plan
view pFitbe aRbBdpAehign in Fig. 15. [00781 |In this

cl ocki ng nmechani sm 200, a rotation wheel 210

const kit | N £ Ne REUMLIRY QEtgeﬁgsr&fmmggbaﬁﬁmﬂ e of
rotatably supported. This rotation wheel 210 1s forne

8, S npeple st 2002, 40081800 PURDAAR Pt son
cPAPRPE RNy PR A S PV e e L mene

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. 17RI and 17L are respectively a right side view and
a left side view of the main portion in Fig'. 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 2022 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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rotati on wheel 210 is set in a horizontal direction.
[00791 In the rotation wheel 210, plural buckets 212
are 50 attached to a pair of support plates 210A and
210B arranged on both sides in an axial direction of
the rotation wheel 210, and these buckets 212 are
arranged al ong the periphery of the rotation whee

Aol e 094 DRyl oignd L0 8 L DBRG 1o Fangec

51?%%%1 EYQS% Izqra{ng'(l{%hl:?!ﬂ?écg&gh%Pq:kpﬁo?:;?tt: r}fcﬁlieurh%el 210,

rotation I rection , periodica .
part 21 1A is

fon“di rect peri 3di
428 TS P e TR 2R T eI SLOnS BAE PRECPRGEY Of the

Rids g pe 2308 neke e Pet pRetnlppar o9 of the support

rrange at the forefront, and a second fitting part
@ﬂ%rsgl gégﬁeda%@ 2HB i mbdditdte baektsf 2hA fandt 211B are

fitting part 211Ax adjacentkysl This second fitting .
Yeame et ve Ly fogmedokndedus brd i s hanl peerittiioms Het aeertation
a pl ate-shaped part constituting the f irst f itting
Jarect izm Akhahidl 8 hpeliockidical 1y tetde betatabanl diwection) .
position in a dianeter direction of the second :

Heirtet,i hye plirttt 2l g rits2 BEA i schosa@tiged liid fréntoirmteed®iwing,
of the rotation wheel 210 than the position in the
adicatrbeefidtiagtpant cf11Bei § iardtardddd imgbpakt in2ddédrawing.
Further, at the fitting part 211B, a back fitting part

TAELBA ticS nigopaee. 2 TIA hhacK Fliktl PYLPahY Bd4BX21 $Ax arranged
provided in the nearly sanme position in the dianeter

a®l £6el F8Pe88ohRe hhiShk sb&bhliNgi PRING A 2T 1AL MBlcated at
the back fittingpart 211Bx faces,

the immediate back of this first fitting part 211Aax 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
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the rotational direction reverse to the direction
which first fitting part 211Ax faces. The first
fitting part 211Ax and the second fitting part 2 1
| Ay, and the back f itting part 21 1Bx 51 have such
structure that they can be f itted to each | ever
described later on the side reverse to each other.
00801 At the erlp ral rt of the rotation whe
h375. SEH aHHGEC Bt bR Bnd s (Pepdrkii FGLEBOL Re' Sach lever
fitting parts 211A and 211B, the buckets 212

des6ribSodditsy 5 (1 bt FeveRse ofe paskspthps.
respectively fixed. In the showmn exanple, the bucket

212 i408BPdnged between the fitting parts 21 1A and 2

1 1B. This bucket 212 has an opening part 212a which
opensAtcobei pesighefalorpatte of deheevetseéibn wheel 210, in
rotation direction to the peripheral side. Nanely,
ahbelapepo st pans 2dPaebpsniibrg tshape ohitaitgnparner211A and
constructed so that a portion which opens upward when

2t.hB, bunkebu2kdtiss 2apr gegedeispoadinddite heicghlbove reception
p05|t|on on the right side in the drawi ng of the

photali areeadpe2ddvél Patrikad.a ar tHimRn mm Qﬁﬁﬂt%:l'en the
the direction of the reverse rotation) , and

pRekELON M'SCQrPQﬁgédtkS)e ﬁ»!;@elp%ﬁl'epf]ﬂf;@ gfded bq 18N%nd 211B.

outside in the radius direction e rotation

| ngelb@&}geﬂﬁegi?; 81&@'” ‘é%' ! ¥ eth 11%%€EOU?PrSt ich opens

rotation there a € pr a eve
ed s that it can fits t the second

OPEHRRRCRYr FEOn gt S dcntiFhac o e Wt el atrection

tocgﬂg ﬁ%rqp§$ur%.QQH% 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
coapled 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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can fit to the first fitting part 211 Ax, and a third

| ever 216 coupled to the first lever 213 through a
link 215. Here, to a leading end portion of the third
| ever 216, a novable hook 52 217 which fits the second
| ever 214 and can |ift a | eading end part of the
second lever 214 is rotatably attached. Further, a

I P L ARG o S Zl‘iﬁ 93?1%59%&%%&0%%&@&8&“9 end
2 2
tsit off, she pfrat iy g Z}%&W%@tﬁb@m Mot Thyrther,

| ever 218 are supported rotatab

B EYELSEMPIEY SR L emsinél 8 C%P%EHHCE%W%M it can fit
fulcrum Further, the novable hook 217 is supported

the Radt \E ikt lnpparen2 hbBx ipealsadphgvédadof the

third | ever 216. In each of these |evers or the hook,

by weil@¥82lbal ance on the both sides of the ful crum

and a position of a stopper, a range of its operation

and aAddsiof (st drierstad ebeer Higt,ofthiaatsdgorsktlever 214, the
Therefore, in each | ever and the hook, according to
thdaessidyer a2 éadaridghtheantk e s Oppesvanieingr aeged 418 are
an appropriate position, whereby the operation

steporiteel rbehoubly naal tEed prReBA&Hnih &ACBuphotkReSfembers

| evers, in the follow ng description, an end part

aﬂ@ﬁﬁkﬁ@a@% i etOral @m  WegktR49, r@ﬁ@@ﬁo@@@ﬂetﬁgok 217 is
fulcrumis referred to as a Ieadlng end part, and

TR Lokt ) poeesheaahonyle (hal oo o
th‘ir@lsl@vgflszel @.ndIBaééch of these levers or the hook, by weight
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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[0083] The rotation wheel 210 is rotation-driven by
supplying the dead-weight body 15 |lifted by the
dead-weight lifting 53 nechanism 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 direction of the
meghanish 1RReéP 2he bugkekei2dft- bAFamchemstligeflly shown in
correspondingly to the weight of this dead-wei ght
Fhodyl3p, whent fdte dead-otaiglon Wheks intbPodotatiethrough the
cl ockwi se. Then, when the bucket 212 faces to the
opemnsgdeanbl 2hRel intdo hehe eads e ght thedputikdts 212 arranged
exhausted through the opening part 212a. By thus
in effeamiin i @oxufi@ry inatdet heigibadiste ®f idhef the rotation
dead- wei ght body 15, rotation drive force can be

wiel i 200 | efteatvast gh ¢ bd hendotiad I1%tvv@%a—lre%%>%ndﬁi}ﬁﬂ} to the
Next, referring to Figs. 19 to 21 wth Fig. 16

w@peﬁ@tdpr&hqfs aesdche%hr&gbgam@l %@9 A9t Whd REation wheel
descri bed. The rotation wheel isS so constructe

286 At % S WARYILAL e F OLRLAD! MhéH E}nfb | Qb $6 faces to the

direction an pr event its count erc W se rot
d%né?g {%\%ﬁ:&%ﬁgg” 5 Jleg%iel taetl %Sc Ik]g]éA §or u}g yéxhausted
A B PSR o
SR R R NS
ca?r]: éet]ea;grlal?gl:gclingepeatedly 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
mechanism 200, and each diagram shows a state where the clocking

mechanism 200 changes with passage of time.

[0085]
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mechani sm 200, and each di agram shows a state where

the cl ocking nechani sm 200 changes wi th passage of

time. [0085] 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

position. In this basic stop position, the rotation

wheel r.; [ i restaqrl fQorce. in the g

di rectFil%#%o "t ﬁg%hrdé\%?ggmr@dt g?f gLr%1 %%tta%ree }é%d?r%eeﬁ%tatlon
ri.i of frrst _lever 213 y. requl ati

B 250°5rab8n: HhE rabiflonidlee SR T Bfliad dn o pasic

reverse; preventjng,l.ever 218. Namel .the first |ever

SEPP RORELI Pt 0 FoRTHE DIFLR S POEALAGR. iR FosEs lon wheel

&second fittin gart 211Ay) in the direction of the

2 QvéFsBoﬁéFéPPS% ¥f FEftPReNdohREFEeinnthRedyFagthgn of the

and the reverse -preventing |ever 218 cones into

reYRTACt TA-BE 1PRebYddie fliepding padipoutbn of thigefirst lever

direction of the forward rotation (fromthe oblique

2dewnd &y neghbatiinvdiwvepk fafepedyen hengditet remewseatotation

210 is positioned in the rotational direction by the

bgothe | mareg ss@1Brenand iy Héneer exlifor i Ngdedngelbyithéirst lever

first lever213 isproduced by the weight bal ance on

2t Be chnlely Simes @fntdet fwiehushef rblatibinr sthdeQveri ®r (second

t he wei ght bal ance including also reaction force by

fibeihgi pdriteyerag}6ihhtReodi #&etibAko2lfhe |Fe L ddtation
adjust this restoring force, a dead wei ght may be

(898 (e i, Lot opdunt) 08l AOS IS Jonting
1b6uer22d4dRed Mnto 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. 1In 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 1s a posture where the leading

end portion of the second lever 214 is close to the periphery
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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 | 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 |lever 214

is . arranged on a passing track of the first fitting
ﬂﬁﬂﬁﬁe:fﬁ%?$&°@¢¥£e?he2g@cohﬂorévﬁﬁr21@uﬂ§rﬂwusﬁhﬁtﬂwitlng
fitting posture, evenif the rotation wheel 210rotates
PosithE o BeaBsdt ek ddid dsading eaderamiaion lof thessecond lever
fitting part 211Ax cones into contact wth the
2ldadisngreandedr bhoa péss hegsecankl ¢Evishe Rilkst thiecting part
rotation wheel 210 cannot rotate in the forward -

2dilAeGt | Bhentrlee se€6087evidioagh idehsecomdhleefttt 244 gosture,
inthe fitting posture in the basic stop position,

evbe ff take fotdthon pake 12410 cdee% s NOEheOF®ridtQ@ direction,
contact with the leading end portion of the second

ihevese2thaat thbef DASE Cf St O PSd A P 1 ACIUHL i e contact

rotation wheel 210 is in a rotatable state in the

witheeheon Haide ER8VBEat bRt Bl ¥hllsddénd 1ever 214, the

predeterm ned angle fromthe basic stop position.

wOBABL g, G PRAGELES LA B gL HOBRL IS e

posi ti nd a position in which the first fitting
part &?ggg?cones into contact with and fits the

|20 00U, BRELEOogh AUeo50R0 ! Vel 214, 100881 o oo
i%6the basic stop position, the first fitting part 211Ax does
not come into contact with thé leading end portion of the sebond
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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the rotati onwheel 210, byany rotation drive force, for
exanple, by the rotation drive force due to the
wei ght 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 shown in Fig. 19, the |eading end
r n eve 3
ol ore b r BB E obe o nph thl Retaiapt ey T
[ V. urng 4t h h t

s bR Ak € et By Fi4 Lk BRERP Ao spt ggrtion

he t.hird.lever 6, descends nd its |eading end
8; ot éfgeddgefb2ﬁé 18 REFSPGY PWPhPX %hﬁerog?hé%n wheel
Hg Ieadln% end hook portion of the novable hook 217
O (SeCPRG TEhELPgaRRRE ehtPhbrt iHRF Y 1 s sbdpg lever 216
| ever 214, the second lever 214 is lifted so as to
tagper haotebnthRecoopParabhonhbink 2. by¥amed s.uitheobase end
the third | ever 216. Hereby, the second |ever 214 is
pedt ijon @Inshef Fbirdglpysruréb daseenda, fandi hys leading end
posture nmeans a state in which the | eading end portion
pofrttilpm  aweemds | tveth2l4£org many .of Athetlpassitiget, r adkice the
of the first fitting part 211Ax. Nanely, this posture
liesdd ngo ehnidr dook whirth drheo £ sfcomebvadiey hlak caots fitting
stop the rotation of the rotation wheel 210. 008 91
thiendealdie ¢s eeendravien 2 dhe tdatoretldved B4, the second
non-fitting posture, the first fitting part 211Ax

lrggt%Zte?éEh-\?\f] 'eg:llﬁfig%%‘ioeteahse tosgégagaltﬁvﬁfoﬁlﬂflae ande 1 0€on wheel

ps rotating in the direction of
2t BephorwRr ¢ukel ¥f e MBI d NEFH 81O 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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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 link 215. Wien 57 the third | ever
216 thus turns nore, the novable hook 217 al so
separates nore:.-fromthe rotation wheel 210. Shortly,
the | eading end portlon of the second | ever 214.caone
the rthikd leg@inEd bnbaks Ztlan%H@rﬁvlethédﬂl?ﬁﬁbéﬁ&l%‘F t%lo7nalso
of the second |ever 214 drops toward the rotation
- sepreertogomgyesHagm i thei gotaphornwhesdt ot ed. t hghortly, the
fitting posture. [0090] Further, before the second
leading 2¢ndr pordrien tdfe thet sagongodeves f2ldmaedmes off the
non-fitting posture, one of the first fitting parts
m&iddke Hhyokh2l7pranmddthet h¢adingfenhdiepontabhonfwhbel second
210, gets beyond the regul ation position by the

léweadioigl endpotbwand viie thet Steicmarhleeep1214s sAidwat in Fig.
the first fitting part 2l1 Ax has gotten beyond the

20 el ak & OPoPESI thenrithengeperdulrever 214 restores
the fitting posture as described above. Therefore,

sincegdwgpecond |l ever 214 returns to the fitting
posture after getting beyond one fitting part, the

rotatg.ony, of 1he t@ﬁé%%c‘és‘?l ie@ P o[9r £EsPY Eﬂﬁlé Pitting
Hrnd 2 P .

- one fi part Correspon 0 one toot

PE 4 SRR I BT 0
o4 PaA a6 e e e o bAbT PR A ﬁﬁgprﬁfelf’aﬂég W1 210,

gets beyond the regulation position by the leading end portion
of the second lever 214, After the first fittiné 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 :otation 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
le&er 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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211Ay) , the first lever 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 [ever 216
starts the restoring operation through the Iink 215,

iandobhe cleadi Age %P@réﬂéﬁ‘ggsfﬂeoﬁ)hi r gy ?é?.rsl\ﬁé\gg?ss, the

starts noving toward the rdtation wheel 2 )
f i ) : ' ct Wi .
Pz Lk e TPUER e 0L A S BB kA 2of, \ %ﬁ%at?ﬂe Link
[ [ h ittin t ¥ 1 o) ' e
2435 S En L A L B I e T8 UOGEER B
.sh [ ig. 21, .t bl k 217 t in_ .
BB 5o o hEEaTOVRRRE PSRl PHAbET e Domts, cne
t he second. | ever 214 and does not give any influence
moyape koekiddy peresietwpEorkacs thegading end portion

0092] In the above process, in a period after the
ofj the sespnd loyar Ebﬁﬁ ig¥ inttee fétadngroowbere21However,
and before the first |ever 213 restores the origina
sposiet itbe, mpiebdal hookt RE7 Lot acuphedhtel tR4Othided hever 216
fit the first lever 213 and the second |ever 214, but
theapdlyot asi shown ansFage dMerthéheotabbe hoad by7tbherns in
first lever 213 does not exist. Therefore, in this

apebirddncaswi bhotles shipd otfatherlehidmey porad 3 v&Nthe second
the rotation wheel 210 does not decrease, it is

1eheught 4 bhat dé&e nofto?ii{ré Qh P RAFd ubReeeBs thPEEBHSRG posture
rotation resistance lowers. Therefore, in this

o€neadi Redbndat h@astoiign this period, in a

[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 doés 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, asllong 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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state where the | eading end portion of the
reverse-preventing |ever 218 is slightly brought into
contact with the fitting part 211B fromthe upside,
the reverse-preventing |ever 218 59 brakes the
rotati on wheel 210. The rotation | oadby the braking
action of this reverse-preventing |lever 218 is
produced alternatingly with the rotation |oad by the
brakes thegetaon whgrdi 10 at Thesrhtdentliand Rdihe heaking
rotation load by the first |ever 213 is lost, the
agloieni of | balls by avies sowrreeept Bvéntlievgr | 2V@r izl 8pirgduced
produced. Hereby, since the rotation -wheel 210
a¥oeenabinglya with chvheratatticn vipesd hacaiheesirisd lever 213.
predetermned rotation |oad, the rotation speed of
Ndmhel y ottt mopoiheed £ 2lithe ederbéhet abthtien. 1dded dyy ithe €irst
desirable that the two rotation |oads are nearly

legall 3Hovemsest, ereNrbtabbh 1H&d 9t ahieOrevépgdspaeeenting
different, they can contribute to stability of the

148 AL 0N iPeRGRIcddle Helrdbygn swheRl thEukbBgkiocavaRekll 210

both the rotation | oads are not given to the rotation

rd0eeds 210, alheenadrgl v alefay@_(mle(ivg%VEHeiIg-ré‘determined

period in which both the rotation |loads are given in

<R EYS AR08 AR B S SopBhg YOO L BELLAC e 210
o B SR EERSIMAE) oL b RhaRPERY cofl o bPEsom
LSS50 PRSI R SED RGeS he 5t FBE Fotation
lcga?% té:{roen ’diafnfdert erhet ,n%\llrl%%} ecarl]'lo%l(()n%lrébiusf:ealt%osgggiilq_ttyhgf the
rotation speéd 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 if 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 mo?able 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. 1In case that

the rotation drive force is being lost at this time, the
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where it fits the |leading end portion of the second

| ever 214 and restores the original state shown in
Fig. 16. In case that the rotation drive force is
being lost at this tine, the 60 rotation wheel 210, by
the restoring force of the first |lever 213 and the
fitting force of the reverse preventing |lever 218, is

i asi i td ; e ..
Bt {21 B Y e Wil B BT gt 1ever
.S Lh,the -Litlin oS e as.shown_in Fig. 19
Simenfl e RTINS FRRGBISE %, B up L8t ap Euenting Lever 213,
rotation speed.that the escapepent nechani sm cannot
llsoltqeg\fft"ﬁ’e% HIDT FLAIMPOFHE P on wheel 210, it is

t hought. that two-teeth feeding of the rotation whee

210 odf84ré) However, actually, mdway of the forward
operation of the first lever 213 by the drive of the

rot at f8nthRegbodinenfe tecoine $evke where dshersescarkk lever
fitting posture as shown in Fig. 20. Therefore,
2hdwé el nhithle nohe fhdtdnigopals tapeedsofshiown rigt dtiigpn 19, when
wheel 210 is, the two-teeth feeding of the rotation
theerdt 2t Don swhobhst Ut edtbyeshet sacrdndhel eyeat 244 spéed that
has restored the fitting posture. Nanmely, the higher

thbe eselaplemend) neegech in tdenniet afbdhowheBk 28QaitSont BE the
hi gher the operation speed of the first |ever 213

repatabnngheby bhe,rqtaticoRhwhgalt 2H3 theq®eetM PR ing of
of the operation of the first fitting |lever 213, the

| tBBCAHEat E¥RI wRdA1T 256 B &Surd he Hdwddd, %Q:ﬁ.ldgle_l?f,fn%\niéiway of

that the two-teeth feedi ng does not occur In
tRB FHewsPAtEPE¥atiBnCaserhbat; L he f@&@f‘%ifw 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
occur ih timing. On the contrary, in case that the second lever
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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214 is set so as to restores the fitting posture in
conpletion of the forward operation of the first

| ever 213 or during the- restoring operation after
that, possibility of occurrence of 61 the two-teeth
feedi ng depending on the rotation speed of the
rotation wheel 210 is produced. [0095] To the

cl ocki ng nechani sm 200, as shown in Figs. to

thederot Eeg bh 2Derding dienending m&k%rr@éaté@rt @Ptel%‘l of the

Totation shaft of the rotation wheel 210is connected,
rabat i o swhihedl 210r asnp22dudeidves hands 231 and 232

arranged in front of a dial plate 230. [0096] The

rotat[@O%heel 210 is driven by the dead-wei ght body

15 supplied fromthe dead-weight Iifting nmechani sm

100. Thatmé yoldykihg methRahdsmopovheadr sMewhody Figsof 1 to

the dead-weight |ifting mechani sm 100, the

3daashael ¢ 1Rogyo ¥5 i §r 07 88y hinalddrmd 1y the rotation
shortly exhausted fromthe exit 113Ay (the upper

s ?ttéﬁ”&%@r&@@tf&hd\hﬂgeir@f@lélé&méegea PRhHeEhis wheel
roug - exlt guide 133 to the bucket 211 that is

t]l:gquezafd ¥i]:11 sZBQhé's 2§9S§&§ e232-“3' %alﬁ?el&ﬁg.nzf-goﬁé of a dial

ranged nearly sane he rof at1 ona
§ft%§§ the rotatlon mheel 21 O When t he :
P ght body 15 is supplied and housed into the
bucket g%% t hrough the opening part 212a, the weight
bal an % ]the rotation wheel is |ost and the

rotatlon wheel,K 210 starts_ rotatin escri bed
abovel Pt atiern yhaelonl Mt Arive ]aynﬂ‘e dead-weight body

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 deatd—weight
“body 15 is exheustéd through the opening part 212a. The

exhausted dead-weight body 15 is returned through the entrance
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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 (lower position) of the dead-weight
lifting mechani sm 100. (0097] Fig. 22 shows a di agram

shqwi the s e of ,the bucket (reception rt

RAGPnG ihe anAdE ofn5EanrBa WelA¥ of LORBEr GodT bhpn) of the
wheel 210, supply of the dead-wei ght body to the
dSé@R@?}gﬁﬁdlléiﬂél@sthﬁhqmesnﬂe]aQﬁ wei ght body fromthe
bucket. Here, Fig. 22a is a perspective view show ng

a buck@P92lsinmilar to that attached to a wheel of the
conventional Water-poweredArm|lary and Celesti al _
Tower Fighd2Figfw 2h diagiiagn shpwiagetper shapei & the bucket
vi ews showi ng buckets inproved in the enbodi nent.
(Facepeion gamgs haR2Agt th@ 2Bagpeeo £xpt@amiad Dnyr vicdwshe rotation
showi ng the supply and exhaust of the dead-wei ght
whedy 2bhen shepbyucketshée ddaddiswe 28t Bod P Xb atee kaRtket, and
[00981 As shown in Fig. 22A, the dead-wei ght body 15,

eRhh 85t DSE Nehe exb2ask8Ught opbéPer femdcneighékdt f tiHire, Fig.
means 100, is supplied through the exit guide 133 to

e t r t [ 10
2SR e S h bS] Lo o chan

PP M I b LS. AT 11
agg%e]%e%%lgaldélgo v Vlr\éieé%{dnﬁggghr%r{c} B?g?néﬁgnacree %léirds%ective
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.

[0098]

As shown in Fig. 22A, 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
bddy 15. Then, when the rotation wheel 210 rotates by an angle
0, the dead-weight body 15 is exhausted from the bucket 212,
and.retprned through the entrance guide 132 to the dead-weight
lifting 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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lifting means 100. Here, in case that the clocking
mechanism is constructed so that the rotati on whee
210 rotates by one 'tooth by the supply of one
dead- wei ght body 15 to the bucket 63 212, the angle -0
nmust be set to an angle nearly equal to.one period of
the intermttent operation of the rotation wheel 210.
Further, in order to heighten the drive force for the
21Dt athoranyhed mlidk W gt Tdheddeed ondadia weighil afo one
t he dead-wei ght body 15, an angle range of the bucket
péoiadiofgthe imtdmiie der epetrae ideadf whieghbthedynhhésl 210.
housed nust be set so as to include an. angle

FREShéE Prinbireld d Soi e IehB&h tHdTBSY vRAE3FcEOFGR thd $otation
of the rotation wheel 210. [00991 At this tine., as

wl@ggmm WHh 228 pddii 0By %@e%eg%'tebf %hkendwaactbelght

on y an upper opening part i's provi ded, -

48 g gLl M el tﬂ%lﬁ’%@gﬁ%ﬁ‘ﬁ ggsﬁcza,:c%%here
trﬁé;tdreo%ace 550 ARt i o A
of 0Pty B PR LA A o SRS EE RS 2 1% s

e of the rotation mheel 210 fron1the supply to
{ exFAtR LR Vh@egegaomelght body cones greatly of f
~the angle position which is in height alnost equal to
the abf@dDf the rotation wheel 210. Therefore, the
drive efficiency lowers, |oss of potential energy of
t he ddatihheigine b@@ySb@d@rmsFlqu Fradie a box-fsdidpasi bucket

t he dead-wei ght body in the introducing tine
2 in which only an upper opening part is 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 ére
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—weighf 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 lifting 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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because the dead-weight lifting neans requires

i ntroduci ng the dead-weight body into the bucket 2 at
a sharp angle, or the angle range O 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 the rotation w heel

210 | ssible. [0100 Her in order to e the
s TR EhS ag1iins Bodit Bsbolier i 8T dsnERerehy to make
.each bucke turnapbly fqr the rotation wheel |ike

PG BOBLE | 1T AT B OTpdiRAR OF nFhF aF§CaRdon Wheel 210
Cel estial Tower. However, such the construction
gpRsisiibd€es the structure of the rotation wheel, and,
conplicates also the escapenent nmechanismlike the

Wat er [fd@€ded Arnillary and Celestial Tower, when:
occasi on demands. Further, since the bucket 2 has an

out er Heakl, an bhdepetiophakal thedanefld hange & isaxll, it is
wheel 210, this outer wall forns difference in |evel,

nelriesls a rgbsd ramtsst mmo kel dhakiioBet 2 autrnab livh€or the rotation
dead- wei ght body for the bucket 2. [01011 Further,

whged NMEINWAtHE BRlkRg the anel MatgPdherdd | Aridldary and
state where the bucket 2 is fixed, it is thought the

cehdetiwal roRbrt heybweter Zshénh BHe dodt ARUWBVE] confplicates

case that. the side wall of the bucket 2 is nade ["ow,

thB &Pshécppsids eRs P&@SEiohhﬂﬂeéﬂe an u!:@ﬁ\%:gﬂggﬁ § also the

position, or In portions ot her than the "stde wa on
eEEgpgﬁEhEh%[eaéhasﬂids%n (iﬂcee)f:%@lvﬁatesrl—dpeovy@éd OHrmil lary 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 lis 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 angle 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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the inner circunferential side), dangerous possibility
that the dead-weight body falls down fromthe bucket

2 beconmes high. In case of trying to reduce this
dangerous possibility, the 6S dead-wei ght body nust be

i ntroduced into the bucket 2 slowmy and gently. In

result, alimt is produced in the introducing

structure of the dead-wei ght body. Further, since a .
deaflgwedghédoadidnvet gre bokgodueedtine dded burketdér slowly
to prevent the fall of the dead-wei ght body, fromthe
ahdcientRy. t Hay sepyltal 30 ianidr dwbprkdtubat iméhe introducing
sufficient drive force for the rotation wheel cannot
sbeuocbtiaenedf [OHO21dedd-whighthasodpand, Fhethesket siibce a
the enbodinent is provided with an opening part 212a -

labhgehsioatidumb-vdight bedyst&ené ¥R §€ed Al 68der to prevent
rotational direction of the rotation wheel 210 (the

tHESEARL i f Rie RAd-twie 14 YA PIE M tHABuKRE 2, there is
exanple, in a bucket 212 shown in Fig. 22b, the

a PP HPawB LAk t PRe ﬂf?i?:%éhﬁ"’ﬁk?bet frcc%e%?hﬁ{égr!rotation

side Is conpletely opene shape in an o

w%%%%lggn#gg Bgrggggﬁgédgide of the bucket is or e

etely renove the opening part 212a.
parti i@ﬁ y, the bucket 212 is cubic-shaped as a
whol e, "and” includes a bottomwall (bottom part) 212b,

an i nper 1 . (bac rt),212c, .and a side wall (side .

part) %1§§g AL IJ%T@gbu%QF %ﬁﬂﬁgﬁsiﬁoFgFoﬁﬁﬁfélfent 1s

Accordingly, as shown in Fig. 22A, taking in-out o
PERRIdeAdY bkt gt PRI eaﬁgbélgﬁmhpp sertsrues, from the

and the angle range 0 of the rotation wheel 210 in the
sijeieverse to the rotational direction of the rotation wheel

210 (theupside 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
part) 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
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where the dead-wei ght 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 dead-wei ght body 15
can be efficiently utilized, and the high drive force
can be obtained. Further, since the angle range 0 of

the rotati.o e 210 .from.t.he sypply,tq.the exhaust ,
PR dnichofl Bh S RF PEeel i teiTipea pgd the nign
nynber. of teeth, of_ the raotatjon wheel 210 can be set

dAN$ hPERGUC2Ri Rar aRE@Inefo 0By LheF ¢ ne+DCP nthe MRKER range
2121 shown in Fig. 22c, on the peripheral side of a
Obof t e statalckor ovisee k Al finpma thet suppliatt Pheexhaimst of
i nclined surface 212g which inclines upward toward
theredpadrprépht BpdE 85 e3e spesitngmpaddy kheanupker of teeth
provided. An inner wail 212c and a side wall 212d are
ofhthsarmetasivhosheedf 21 fectmdkets &l nann wikiwudkietdrance.
2121, since the inclined surface 212g is forned at

the bgotomisurface portion on the peripheral side, as
shown in Fig. 22B, the introduction and the exhaust

of " t heudeadryeiighta Dedykd e ean’behrsnf OIieHi §Pr 22¢c, on the
snoot hly. Further, by existence of this inclined

paYhibAaeeadldlde bl iaSHBRTTD s R Y &t ffthfted by a bottom
dead- wei ght body 15 which has been once introduced

whL02006/bUGKEL 242 (4O 4 HFRLDT298Y LAichMEnc1ines upward
peri pheral side before a regular exhausting point of

ChyEa e FRREHABAALEL 40 L RRGH b} P ST vt
A%lglgney\Saffaéjl'y\giaq{H ab%q)ée wail 9?2%)(2%%8&%{ ssalm?e\aMQ/s' those
of the bucket 212. 1In this bucket 212’, since the inclined
surface 212g 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 212qg,
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,
by existence of the inclined surface 212g, the dead-weight body
" 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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[01041 The inclined angle of the inclined surface
212g to the inner bottom surface of the bottom wall
212b' has a great 67 influence on the angle range O.
Therefore, by changing the inclined angle of the
inclined surface 212g, the angle range 0 can be
regul ated. For exanple, in case that other conditions
(for exanple, an attachnent angle of the bucket to the
inDlwenom omhtké, anglenrandacbng Hngtefpoei tbyncbhbéngheg the
bucket, size of the bucket, and size of the
- indelaichewiayhg 1 d ol )t har é nicild neghsur fidee Rlcket the2angle range
beconmes | arger than the bucket 212 by the above
0 baslbaedgangltedar For[ §48mple A hiiekek- t R4 o tHeaWohditions
Fig. 22d is basically formed in the shape of a
( EONbRiaf@] d)axh gt dcopat G glay b £ AZabusikeit! €6 lthe totation
t he bucket 212. However, the bucket 212" is different

wHdOm 46 busk@bc2ld dRgiBabodi BLBheski @RePBuEKEEZPsize of
protruding from a bottomwall 212b upward is provided

tHO Ak OPEN @ seﬁggt(af h@ﬁe_éiéad%@?&hﬁhBBfaw edge Phedsame,

ottom surface) on e peripheral Side o he openi ng

tl'géigélc"ﬁe%az 27 %e@&ﬂ‘i}z?% ﬁ%%%&qf It{'lglhztlgé @Lﬁ%{éé@tgézﬁtthe above

, as shown In 0SSi vent

. the. dead-wei gh ody 15 which has been once

lﬁ%&*% c%%gfgtgéfﬁé bucket 212" from junping out to
t he pﬁgﬁg%ﬁral side before a regular exhausting point
of ti reaction due to the inpact on the inner

wal I 212c. Further, by existence of the projection .
par t 25 PIEkathe Ien ShA D Bady 22A B8 bafaGetdy formed in

sl owy.
the sha){)e of a container having an opening part 212a” similarly

to the bucket 212. However, the bucket 212" 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) on the peripheral
side of the opening part 212a”. By existence of thisprojection
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 éide
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[0106] The height of the projection part 212p or ratio

of the height of the projection part 212p to the

hei ght of the side 68 wall has a great influence on

the angle range 0. Therefore, by changing the height

of the projection part 212p or the above ratio, the

angl e range 0 can be reqgul ated. For exanple, by the

hei ght of the projection part 212p, and a size _
wadlahpgna gﬁeagsiﬁﬁééeﬁéﬁmﬁéntﬁﬁea%%%?oﬁ@ﬂﬁ?lGQLﬂﬁQﬁﬂforer
the central = position of the dead-wei ght bod t he
byehangipgd e helighdt of hhreBropessipn F@.FFh?e‘\\r/%p 9t fhe above
the inclined surface 212g shown in Fig. 22c and the
rptopecthenapalte ZbNwesWowan beFirpgudatathy Bor example, by
provided. Nanely, an inclined surface is forned on the

ther hphghél ofi dbeoprojecitimer paattt @h2pur fasck aofsitdee relation
bucket, and further, a projection part protruding

inpwdErst sroem laat waépr thegdotofont hivall n@li2iedaisdir thee dentral
formed. Hereby, w thout obstructing taking in-out of

pokheidgads meictlet Qedy-wthgnhtdasshyei ghte b&ﬂa{war\:aﬁﬁ;e 6 is
exhausted in a slow and stable node. [01081 In the
dabeymigehodi nent, as the spiral drive body 110 of the
dead-wei ght lifting nmechani sm 100 rotates, the
dead-w@ighg body 15 gradually rises upward, on the
inside of "the guide plate 112, fromthe upper

Fog' LEAPar®S: SHBRE, e AHERIRR! B6eiCh AP R A i
22¢ 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 1is 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 bbdy 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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peri phery of the rotation wheel 210 of the cl ocking
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

| ower position. The dead-wei ght body 15 circulates in
this passage. The rotation wheel 210, every time the
dead- wei ght body 15 is supplied, is fed one tooth by

1dfein ddieh] owe nnpd gidrifr.ns Theakéard;wehghtebody, 15 hd rculates
clock 1000 has not only the clock function but also

imi gthiapppessageon dhea roivd tnipn nehbabi 2h0G| oskergot ime the
that the clock 1000 can sufficiently represent the
deha-medight peahars el seppl aédpn.s FOE0He t[o%ﬁgﬂag one tooth, |
enbodi nent] Next, referring to Fig. 23 to Fig .
aﬁ@%éfﬂéfh@%ldﬁkﬁu@' OQKié}QzﬂH%@aEhéfﬁlé‘cl@rlQid!ﬁhas not only
enbodi ment according to the i nventi on W||

tﬂ%s“crl'o@éj £t 51 SORGE MBAL oI $) ik faﬁ{gﬁ:‘é@ tQQ a moving

C
bef or e-descri bed enbodi nent in a ?receptlon

m@@ﬁta)al &ovél%foéo trh%ttattl[lﬁ)g ﬁ'ﬁ]gg T%e Cﬁngagnls%f%lclllently

frtti n parts rent "polnt's w

rg§ﬁ§§§§§t%%% C%%] f¥§§p degcrlptlon of othgi

schenﬁéhgg 'y perspect|ve VIeM/ShOMAng the structure
of a fon wheel 310 in this enbodinent. In this
rotatlon wh 310, sim larly to in the rotation whee

210, eceagpswtpﬁomﬁpétes 310A and 310B arranged on

bot h S|des in an axial direction, plural buckets
(receE??‘5n %ﬁqulrggzto Fig. 23 to Fig. 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 _(re_ception
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. 1In 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.
More particularly, on left and right side portions of the bucket

312, attachment parts 312y and 312z are provided. These
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arranged al ong the periphery of the rotation wheel 310

are fixed. More particularly, on lef t and right side
portions of the bucket 312, attachnment 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) 31la provided for the support

pl ate 310A, and an attached part (hole in the shown _
agk PR B3 PR t5r S ifde @ 12Re X gppdredpraepegtdgely to an
fixed ina fitting state. At the peripheral part of
atfachgppdrirtpl(hode 3noahes shiopgt eriampiley gade Priomided for
simlar to the aforenentioned is formed. At the
therspibieent Patte 8l ORheandgpoattprhed 308, (hod ebapkthe shown
fitting part 311Bx simlar to the aforenmentioned is

. ekenmpid) GQlblpro¥ided2forsthe ssinepat € qaldtye (EIGpelitad in a
view of the bucket 312. This bucket 312 has a
feentiagnetatlkapedt peht pediphttrachpant pifeeas puppodedplate
on right and left sides of this container-shaped

3p8Al - a e LOoRt dtAGG- SaaPed 18! bihg 168 f®dheabfBsenlehtioned
t he shape of a rectangul ar parall el epi ped as a whol e,

1BagoAnbat t ot RAld p31aRneaHagk rRabt 3EGudfiit ¥idte 3108,
right side parts 312d, and an upper surface part and

a Nte ;S t ch opt i u -
R RO AT ety Y SR Faf 08 P 2r¥;088AT opea 1o
f8£§28 where its front side faces to the periphera

Sirde of the rotation wheel 310, is fixed. of an inner
botto?éigiﬁace of the bottom part 312b, a part on its

front is an inclined surface simlar to that in
t he

Fig. 24 is a schematically perspective view of the bucket
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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af orenent i oned enbodi nent. Further, at an outer edge
on the front side of the bottom part 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
provided. A portion on the front side of the
attachment . pi ece 312e beconmes a second fitting part
312X %%%%1|tut|ng a part of the fitting parts in the
af orenenti oned enbodi nent. Further, at a side edge of

the RuEzhderihesdde Parse, 31Rd, Attachrent pirqces 3126 and
fixed to the attached part 31la of the support plate
3BADAars ppeavided. On A hposthen, e shei derontigeide tde the
attachnent piece 312f, the attachment parts 312z,
at3iRchmentedptiecehe’ 124 ablaedmpar ta 3ddbond tfhet&lmm)mart 312X
plate 310 B are provided. [01131 The bucket 312 is
carpdisi titind aapaan onttegy &L tandi pagrtpriadude uSbAgmantioned
integral plate-shaped material. Nanely, the bucket
- erdd@dimert rermert ey dedt intA@alddyeby fvankoyst ABhfleRE piece

nmet hods, for exanple pl asti c working such as pressing

30, ft@fechﬁgacﬁﬁéhrﬁgpmat@wlﬁln&cﬁ%htﬁé fH3A%cH¥d part 311a
injection nold and cut working. Mre particularly,

ofl@ﬁ byﬁbgﬁape éfbtﬁrﬁ ?gﬁﬁﬂbvgaéd's(ﬁ?%%%d?eﬁe?eWQE@951de

ate rraterla as an integr met &

cgc_tckgft t%%&é%agﬁh@ntz&égag"@lf‘f‘ SNt %@%%c%ﬂ%%ec gL rtRes1o,,
312z fixed to the attached part 311lb 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 integrél 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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enbodi nent. An integral plate-shaped material 312p
shown in Fig. 25 can be very easily fornmed 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
left-right side parts 312d, 312d are provided

3 g??;%ﬂé’ %%\yrdecﬁggg?ég?lgh%rl{é(p aEfle gﬂ'g(pk %ﬁ‘%fa:({e; bra'rth 12c and

nt. pi ece f are respectiv

RE P EFha ST HS Rl i Ag R Baak pRFPVARSS GO LhuousLY,
ABRRs 44fb PG P1PPGRRe ol HEC Pt FRE AkACsL BLeces 312,

respectively at nearly right angles to the back part )
3335 care neesprpel 6ol ¥ RATHEASR CHEA P USBLY opSfdRE Py this
312a is fornmed. Here, a part constituting an inclined
ptateasbapedonaprsiidedldn, thE Peoding dee dacheodot tIECc at
part 312b is fornmed by bending slightly the bottom
nearly3t2pht amdleéessteathe ibo Grommypadt bEtdpemandcdending the
left-right side parts 312d, 312d. [ 01151 In the
léfitketl gBt2side tgdst eBi@di, nBald téspecohtvailpest redeapked right
part and the attachnment pieces 312e, 312f are
ahglegredl yhe wsdi pared31bler eblie shape dhe omerimdr having
parts of the rotation wheel 310 can be reduced,

aRSHEER] Yo W ki 0 2GAR s BBriadl.! i 1akef Ah& constituting an
manuf acturi ng cost can be reduced. Further, by

ixitlﬁi egeal dyr L OV Y BE %y SRCPRE EhEHh P34 2X%hd Hottom

e bucket 312, a positional relation or an angul ar

D P!:aiiﬂg 1jzsb§tr?‘c9}%.t%}'§ebk}eb888£ﬁ‘5”§ii&ﬂ@i’?du?érﬁotﬂﬁoxﬁ Nert 312b,

ucket
and its part is arranged between the left-right side parts 312d,

312d.

[0115]

In the 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
be 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
between the container-shaped part of the bucket 312 and the
fitting part working on the escapement mechanism is determined
uniguely. Therefore, without performing any positioning work

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

73



fitting part working on the escapenent nmechanismis

determ ned wuniquely. Therefore, w thout perform ng

any positioning work for the both parts, .the ,

operation of the rotation wheel 310 73 can be surely

performed. [0116] [Rotational operation of rotation

wheel ) Next, in order to definite working effects in

the enbodiments, a rotation wheel provided with a
caudretS Wk igPe¥ FRIMPEf erent constitution from the

constitution of the buckets in the enbodiments wll

be dedtrli®led. In the enbodi ments, the rotation wheel

is intermttently actuated by flttlng of the

es capderat imuhbnsera tvevef raohahiohewteadlwei ght

body is always arranged in one or plural buckets of

t he MNabat, ohnwasler tbe defiaiitoe woeddings ef fegssi nim the

state receiving the drive torque. Accordingly, the
enBSCRRSITRNY , N Cfetd Siviudie I akeot D@edrwithi 8rbwdket , having

so that drive efficiency lowers. Therefore, in each

tH¥ di heeeahedidmat Stut hen Webahth&onke idead-uied fithdIedyket s

is intermttently applied on the rotation whee

| irNepe! é(nbﬁ&fmeflggqsiﬂ"b‘@hﬁgéck§b€9n5tfHQ:tIFéjeﬁlBoa%mEﬁts, the

repeat the followng cycle: after the dead-weight has

Jﬁgganmke 5 f%ggﬁﬂéggg%gédt%groueﬁ %8n?ﬁhff{tfﬁg of the
e c[??pdeergb%er{fimﬁtgeecgluagrkg%m ogl%’vet ew%%%d tﬂ%l 82 b%gX Elal i)gdy is

ceaseé t0 exist he r3tat Pon
t t t t i
oS el B S e S0b e U e

into the bucket of the
the rotation wheel is always in a state receiving the drive

torque. Accordingly, the escapement mechanism must brake the
rotation wheel, so that drive efficienci; lowers. Therefore,
in each of the embodiments, the weight of the dead-weight body
is intermittently applied on the rotation wheel. Namely, tﬁe
rotation wheel is constructed so as to repeat the following
cycle: after the dead~weight has been put into the bucket of
the rotation wheel and the buckét 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. 1In
this case, it is sufficient that there is a period for which
the dead-weight body is not arrange'd 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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rotation wheel, and the nunber of the dead-wei ght.
bodi es arranged sinultaneously in the rotation whee
may be one, or two and nore. Hereby, in timng when
the rotation wheel stops 74 by the escapenent
mechani sm the wei ght of the dead-weight body is not
applied onto the rotation wheel. Therefore, since

brake force applied onto t rota |on wheel. every,

o BFS st Anene perhrbisny Ltk HoLah i e fesisebiant body
the drive efficiency can be heightened. [0117] Under
Jt%ota@m%@PFQ&h%ﬁota%eﬁ]W%at THies afindiget §1ingedrake

arranged at regular angle intervals, in case that the
fioneserapk i eheobliokdihe | rotakiont wheed whety i eyede of the
smal |, the angle range in which the dead-wei ght body

iing ely@iing eartr anfetiion ¢came bebnedtetededdresiriargefficiency can
Therefore, variation of the drive torque in the |arge
bandled ghareged)l becone | arge, and the weight of the
dead- wei ght body cannot be efficiently converted into

t he diioze 7forque for the rotation wheel. Therefore, it

is preferable that the nunber n of the buckets is

four gndeDERe émldbns%}@ﬁlweggﬁhn@?@ enhhBl @Ry Buckets
of the bucket is 360 /4 90 or less), and it is nore

aQ%Séf%feiﬁ I%%t SRLAVTIRRM o PﬁtéP@?PHCkﬁ'I 8aks tsﬂa?(t Eﬁg number

nore (nane e arrangerrent ang i nterval
llI I’}:}9@“aalnqle

o?“%h%tbh§k§ﬁ9 éﬁ Eh@o tféﬁ)wh éf EQ

termt opera ie angl e ran

whi, ch ht b b d
rs&glse'e% #hegnpERe e %eréea§9¥h%§%¥f%% $ind ”%fﬁrg?r'ée?eé f the
S(erv coc]:méshelglljf%léet Therefore, variation of the drive

torque in the large angle range 6 become large, and the weight
of the dead-weight body cannot be efficiently converted into
the drive torque for the rotation wheel. Therefore, it is
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 (namély, 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 d'ead—weight body is being arranged in the bucket
must be the same as the arrangement angle interval of the buéket
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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or smaller. However, usually, the angle range becones
smal l er than the arrangenent angle interval. An angle
obtai ned by subtracting the angle range in which the
dead-wei ght body is 75 being arranged fromthe
arrangenment. angle interval of the bucket becones a
racing angle, that is, an angle at which the rotation
wheel rotates in a state where the drive torque is .
bedngb@nrgrettdbdf ront hhedeirrengiesent( mngkerinheyval of the
[0118] Fig. 33 shows schematically the structure of a
bugokati bacomkeed proimgethgld h thaiudket afirenepei an which the
part) 3 having the constitution simlar to the
rotastivhuvhee lofrotthe osedes s paate phevtiedethealdrtiv® torque is
peri phery of the rotation wheel of the noving
nBechaihgmaeldeck tehitgle idridhivtidead @y thgeMengyp, A ock

and Watch Museum 1In this case, since the bucket 3

has thgishape of a container which opens to the

outside in the radius direction of the rotation :
wheel psan 5 is [ h wel :
body T437 s SauRE St R et Fob B p AERAr U 8 rotation

ngl. Qsiqt i n : k ' ocat ed

it L S B RN L T TR
wheel. . i.s. constrycted so,as to generate t rive .

BBR e 5 B R Pi i o En e ABAFEAEEEaOn AE thentieshas Part
center due to the weight of the dead-weight_body 15, .
PEOPUAPAYat (TP MR RAPHGRYGE £l FOERELOPr BRBELP W Hoving

the bucket. 3 is located in the vicinity of the
neERBRABBC RS WBA ChAS erBALitgd §h§ﬁ%<qua,clm¢éq #eql Watch

the dead-weight body 15 is exhausted fromthe bucket
Mgsgumpot IMpEn. s 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 little
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 positioﬁal relation between an

intersectingpointofiaperpendicularlinepassingzacentroidal
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the rotation wheel rotates by an angle 4 fromthe

above angle position is determned by a positiona

rel ati on between an intersecting point of a

per pendi cul arline passing a centroidal 76 position of

t he dead-wei ght body 15 with the outer surface

position of the dead-wei ght body 15, and an

intersecting point of the side wall edge of the _
PRgdIEdON3 Off qﬂlq eadnweeightfbedy &P whéshddde walitgn surface
body 15. Nanely, by a size relation between a height

prisdft iomeo §j tee Wiglald-ofe itdhe bhdwnl bucket a8 imtehsesting point
nmeasured on the basis of the bottom surface of the

offutket s3de watllaeigeght thefbhidket Nd ersEECting qoted Dirface
the outer surface position of the dead-weight body 15

otfi tHe dea dpaveieMti Buligrld j nelanass BY 4 ke zeepé 1 8t ¥8h between
position of the dead-weight body 15 at the exhaust

aPeglilgh@n kofo ft Rhdenhaveight HedyndSshhem bie e lf*)etwhl?t:h is
Is determned. [01191 Therefore in this bucket 3,

mbb%u%'e@eowa‘:he'ﬁagﬁgeofht}g@%o ﬁgﬂfgcéf Sf t’_/mégghcket 3,
t he dead-wei ght body 15 is aust appr oaches

aﬂﬁgég’s (gﬁ@ql.u%ﬂ XPOTESESEQ npm;%g‘ta‘_ro%otﬁ%crt?@ere surface

tor rota

d ht bod
G R N A lgﬁéwgmg%%?mm
n ht, canng et so
Paﬁaﬂégit%%%%ﬁ%r%ﬁ%ﬂ A L5 hg ffracreioBt by 15 at
he|ghten the dri,ve eff|C|ency [01201 On the other
tharfkh @i @og HsdoRep £ 4 emdrwemg@t BadKas> from the bucket

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 inereased. 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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t he shape of a container which opens to the side
reverse to the rotational direction of the rotation
wheel , the bucket 4 can keep hol di ng the dead-wei ght
body 15 in a range where- the 77 above angle ~ is
about 90 degrees. . Therefore, the drive torque
produced by the weight of the dead-wei ght body 15 can
be made |arge, and the drive efficiency can be
abovd aagee. ¢ Henwevent 90 deghegshuckkrérdfors, adse diriate torque
the side wall is nmade ow, possibility that the
prtehoadikghtthleody i §h tf afl sheead-wdigibtiddely 146 idan be made
supply of the dead-wei ght body 15 to the rotation

lavheel andcileas@sivinef hecLonevacin b8 £R&eehBal .t hBowever,

side wall is made high, a position in which the
irflegeh yeh@Bke BOdy 19 ich fXhawst eehel §1deSWaNl frPHALE low,
angle ~ = 90* , and becones close to an angle ~ of

po0 1 dl:f;t;{ Rak i debke wehilhe l%?& 1'5?;?‘%1 Ps oﬂ'%egfft‘?feebucket

I n or 0 solve such the “proble e the above

. n . . h .
" S o EnSrRRLLTER up BoRIARS, B PCORLEPEDy, uneer
of the rotat,i,o

. rotational difectio eel.to t .

iRl O Uity dhofted L HBESs 18 AT 15 made
stabl e hol ding of the dead-wei ght body 15 a .

b GRASHE Lo h Gty ERg feed bR L PO doni s aehausted

. [01211 [Drive source] Next, structure of the drive

issslirdean ol yaom t e camdbe nkrit 2% 11 e degamidedclase to an
drive source 120 constitutes the above clock drive

angdre ¢ ofnti8 9% sortpusteihefdr hee elfddkcignioyel owehani shhewsfore,

descri bed above. This clock drive nechani smfunctions
imqeorder 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
clock 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 resénath, and a radio clock

having a function of receiving time information with a radio
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drive part for various clocks such as a nmechanica

cl ock, guartz clock using a crystal resonator, and a
radio clock having a function of receiving-tine
information with a radio 78 wave and correcting tine

di splay, and is generally called a novenent. A tine
display part including a dial plate and hands and an

out er se are conblned ith this noveprent to

Yoffst tcoﬁlheeciﬁsft%l WMok s Y] ans&s1§h%%erﬁlfcygcalled a
26, the drive source 120 has a clock ~circuit 120A and
movieReR § on fobi Batd igdahpamt1 Dol udheo@ gérl piateiand hands
120A includes an oscillation circuit 121 including a

andy ghapukesorrdRr candmbinpdguihl ythlenmotvigpieritngo construct
circuit 122 which frequency-denultiplies a basic
thiggneuaplutplacled from this oscillation circuit 121

The frequency demultiplying circuit 122 outputs the

pr edet[@litiried cl ock signal fromthe basic signal.

Further, the rotation output nechani sm 120B i ncl udes

an el aat [sBIRIRrO i nl 29 oC.OMEYS athedfd i vid el e NPE @ haWi £hclock
operates upon reception of the cl ock signal, and a

JiAtiitoNn 2 0" AaNEM St R oukh € SReed A 12 o1€ethe clock
train which transmts rotation output of this

AhR&iinonBloar i he3vand Eﬁaaggfligﬁlgho%ﬂ%gﬁgro?g??%%éfudlng a

the predeterm ned rotational speed.

%&%%%T $8ls0R aRAN, Jﬁxﬂé Quffé'&?eﬁ?%a&éﬁ@?‘%%%ng%jign &fBrcuit 122

haccuracy whi'c adjus
ted lines int

gr g& %e\ﬂt‘{]enem{]%agéjem%o taJtl%Afc])Jh%%/ f’f”sﬁcoﬁtlﬁaﬁtleéa n:rpélrﬁtteﬁje from

[ ran. n
hgga%égEfla fggsgqééu1t 121. The frequency demultiplying

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
transmission part 124 composed of a wheel train which transmits
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 Q 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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part 124, the usual clock is constructed. [01231 Fig.

27 is a diagramshow 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 coil 123c

coiled around this stator 123s, and a rotor 123r
nechpoden b2 0B qfechardni versgnatcevhrOmé e pardrigad arly. The
opposed to the stator 123c and supported rotatably.
eThetrbookogi g2al cbsrasupgl bedthe bheisoblf tB8cclandt signal
the rotor 123r, by a variation nmagnetic field

ogepatatedS tdm akghclibek siatwit 123 bymplhe sesup@tabr 123s,
clock signal, rotates at a period synchronized with a :

 apesiddlipBcthei Lé@CAkrSigdathi Ther 413 atli g ai i20Ro®for 123r
the rotor 123r is transmtted froma wheel 124a

cbiipsgeat g¢ wi gemsh@ne%ggné@wh&%ﬁug@_t hakh¥gka W\%E%ls%d to
124b, 124c, 124d, and 124e. The rotation of "the ee

tﬂ@4§té§o%%§%§g§s%§m pUtRYLb3haf tTﬂgAéJio@P%itcdgfal is

rotation of e Is output” by a cylindri

sig ¢Lqled %%Li{iﬂermﬁtcge\%hgt ?B%g %Q%rtf?s%\gﬂbs}el%éégﬁation

ransm-t roug ee 0 an

124i d output. He | | t he center ut
nafapELC) ARy L eUREShaHar T Lon et X SHRF f 14ad: B the
th [ ical, nepber 124g, the mnyte hand. i ) )
SUBAALEHH ARG §1 RRL, dHRE 2 TES (o BB REaNRERFPR igpgl Wi th
hour ' hand is connected and _fixed. [01241 In the,
a dpbiPHeAt, thReCharl FI9RBL -coRRBcFebatédoppd motion of the

rotor 123r is transmitted from a wheel 124a integrated with
the rotor 123r sequentially to wheels 124b, 124c, 124d, and
124e. The rotation of the wheel 124c is output by a center
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
124i and output. Here, usually, to the center output shaft
124f,thesecondhamdisconnectédandfixed;tothecylindrical
member 124g, the minute hand is connected and fixed; and to
the hour wheel 124i, the hour hand is connected and fixed.

[0124]

In the embodiment, the handzis not cqnnected to the
rotation 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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rotation output nmechanism 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

f th secaond hand, the cylindrical nmepber 124g has
f%‘l’\l spett'e R 1 RE %& tred gPpovendipHd g gRagement,

124i has rotation speed _of the hour hand, these

SHCH the SpBEGE arEPHbt shpRhys24frhasrapratigndspeed of the
rotation output of the noving nmechani sm cl ock.

segonide hangendhsl oyl inide ireale memberf 124y dage ked tsa il |speed
in allowable I evels of drive torque and | oad torque.
ofhthefoiryte itarids medetbarlyoto wealir @ 2dichadrirotation speed
torque that the notion converting nechanism (the

oZbowiee deatirwehghdl, | itthidswy reehanbsm spéeds Otaatd Olot always
wheel ) of the noving nmechani smclock can be driven

pegerabaley asl Artikies roase.ion dudu tC RN GHY d e il inkhanism
torqgue and rotation speed of the drive source 120,

chBexdri vﬁrtﬁégﬁe&@ﬁapﬁ | RHLASGEmBA tUSENh & IRe%di s small
reducer, thougﬁ he rotation speed lowers. On the

t
i tahffompe l\@@%ﬁ.st cgf %&%E8Pﬂﬁgfaﬁgi %égg'dtlﬂgnléﬁ?jé.e?ﬁﬁer}eefore,

rirve torque | ower

' . h . . .
19 951 pk8g0RYSL S LLe S UL AT SRGED A SETHE poton
gt B SR e B AR b oL nanson
a%%?t%#%%@?g@&gl)gggcf ree%%%qtl:l% Iggg}ilgﬁll Ilnyélnogc}glcra%ulloé driven

accurately. 1In 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 driv.e 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
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circuit schematically. As shown in Fig. 28, in the
frequency demultiplying circuit 122, plural frequency
demul tipliers 122a are connected in series, a "
reference signal outputted from81l the oscillation
circuit part 121, of which frequency is, for exanple,
32. 765kHz is divided, and lastly a clock signal of,
for exanple, 1Hz i s taken out in an output signa
the mesdiZdmtidm dihecwitbdinted?l ,aofawhich fhegaboey is, for
frequency demultipliers 122 is nodified, whereby an
exartpld, s3T5 kHNnel < 20bti dad,122d 1|astﬂqfr<ancazut:kfsd)gnal of
frequency demultiplier 122a different from the

£é¥ aguansle Jdarmy tipliaadenl 22& WAl 6R bakpatosighhe DYARUL22D.
signal line 122b. Hereby, by this output signal, for

TEX¥EPERbodPiMehhe $ipaRad o@ftHd %bfoﬁz%QEEEQMeﬂa%%Hlelﬁ’ul tipliers
64Hz, the electronmotor 123 is . driven. By t :

%‘31@'11{6‘31 itfied,r QY @n Uﬂl%p logk gn8h998hef @027 or 122~

i'ving the el’ectromotor 123, e output rotation

1§Qe<&% %Ehﬁicﬁﬁ) %}:?gugﬂzzglﬁ?wve Clazyﬁabalfferent from

I NCrease orque greatly.
0126 t L l, t wh
ORI #38'&0%8 " o%flfzén‘fhsm pptput
b Th I 00 th ,
Js%%jansﬁﬁ'epf%bsoefl%s «ievgs'l&%ﬁp@ i of&r “Sspaple,
a drive nechanismpart, a dead- V\EI%; [ifti

bEORaRLIRPLCOT [OF° £E6UUEECY 12PHE Gl cbheert Frgromotor

mechani sm a rotation wheel 210 or 310 as a second
13htiprfcbier t By Hekhahangingdhe tfreduensgyl aff paptclock

250. Here, the above dead-weight l|ifting neans
signal for dr1v1ng 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 lifting mechani_sm 100
or 100’ as a first motion converting'mechanism, a rotation wheel
210 or 310 as a second motion converting mechahism, and a time
display part 250. Here, the above dead-weight lifting means -
includes the dead-weight lifting mechanism 100, 100’, and the
drive source 120, 120’. The above clocking mechanism 200

includes the rotation wheel 210, 310, and the time display part
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i ncludes the dead-weight lifting nmechani sm 100, 1001

and the drive source 120, 1201. The above cl ocki ng
mechani sm 200 i ncludes the rotation wheel 210, 310,

and the tinme display part 82 250. [ 0127 1 The drive
source 120, 1201 is conposed of the clock drive
mechani sm as descri bed above, and outputs exactly
rotational notion. Here, this rotational notion my
2B@-continuous rotation or internittent rotation.

Further, the rotation notion may be what can be
dlrec{092?bken out fromthe output par t of the usua

cl ock drive nechanism (for exanple, rotational notion

cor r eSpentliing souawehdl®, HRAW of ¢dmpasedlof theseborkl drive
hand thereof, or a mnute hand thereof) or what can
néehdhiemt&y deﬂm&ﬁbmm dbvove MArdpyIUts eXxautdst riotatxional
wheel train and the Iike) other than the output part
notibhe cleke, dthie nesbanisnnl[ Qodblon Thayf iBSt continuous
noti on converting nmechani sm (dead-weight [lifting

r8BE0aBhS B CIOTVEFH Bt £ &8t Predaiebml nedn&lrais ONBhe rotation
noti on outputted fromthe drive source (clock drive

nBEEHANS be'wﬁa?t aczmtgé)ral%g diapmid ﬁan the output |

rotati onal notion. Here not i e ot her

p%?{;atéfnaéh 88%1%”9858 oty on, ot qr%ch J‘fé}nth G Pt Ieg{%mple,

ati’ng aroun G&t eF i ned ‘axi S, exanplé
rrecip rocat i

réﬁ%ﬁi%ﬁéhtmO%O?he SPLOEEOAg 1o SRRk BBAT of fipe clock,

adggg6X§ ﬁgnd 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-weight
lifting 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
bodyperformstfanslatibn,andmoreparticularlyrisingnmtion.
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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body perforns translation, and nore particularly

rising notion. Further, in case of the enbodi nent, as

shown in the drawi ng, between the drive source 120,

120" and the first notion 83 converting nechani sm 100,

100', a notion transm ssion nechani sm 150 conposed of

an appropriate decel erati on wheel train or an

appropriate accel eration wheel train may be provided.
chuvéhetingt heednanesmoul66,12000120" aandothenf i Eshnsmission

noti on .converting nmechani sm 100, 100" maybe directly
n€Onaetsrdl 5ascompwtednofi gn 3gproPit28te flextletrheion wheel

second notion converting nmechanism (rotation wheel)

e edrS dihe applriopritnde gbckherbtish MHdON train may be
converting mechanisminto rotational notion agal n. At

ptSabd T rdd¥he f OlitHd WA vd Y FELAME! 18D DU @ he first

second notion converting nechanismmnay be the

m& fcgﬁtc%?l@e'}ecgngﬁﬂééﬁgﬂﬁﬁm%d ,OTOWH ir&ﬂ/ ﬁgﬁol f:géﬁ’le;/ c?nlngcted

source (cloc rive nechani sm out puts. wever,” |

ref erab t e converted rotational notion is
a%s%%?V? igofg roégr notion other than the

predefﬁga%Ped rotational notion. In case of the
enmbod , since the rotation wheel rotates
intermttently by the weight of the supplied |, ,
dead-N@F yhtthso §F Comek MOSHP&Y F.@HVP6ﬂ:éPigoﬁ§FhﬁBtliSB‘n (fgtation
the intermttently rotational notion. [0130] The

wheed) qiadpient Hahe Dobiopmadr ofakhe Girtthaotdea Fergprting

noti on outputted by the second notion converting
negdahsmninto rotational motion again. At this 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 mechénism
(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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(rotation wheel), operates. In case of the shown

exanpl e, the hands (hour hand, second hand and the

like) 251, 252 turns thereby to display tinme. This

tinme display part 250, in case 84 that the rotationa
notion outputted by the second notion converting
-mechani sm 210, 310 is not suitable to display tine

as. it is, includes the appropriate rotation .
thakvdha P tafekenal sHpbionhoutpudtiesh Y t EhapsAPsonen motion
mechani sm 253 |i ke the shown exanple, and perforns
conh¥etitdngdineghanigamcdl @i nyl Q@ d.s oottpaustablehesalisplay time
mechani sms 253. [01311 In the enbodinent, in the

abi rst nid,i oincdodest | hige nEoheepshabad tdimtsienondonverting
noti on converting nechanism an operation in a node
mdchbatient ofr ehet bataitiiohhd tsadlsmilsedlon eamelnd,sr253 like
operation which is not necessary for the usual clock)

the Phemkcachnghel efrl periftenEoRbkr HEhe Ol P d P @iccording to
enbodi nent is suitable for a noving nmechani sm cl ock.

ofiphiRer of £hBER MRRnGAGHhdriys mechanismis used as
the drive source 120, 1201, accuracy of tine

displ?wfg hn the tine display part can be secured.
Furt her, %y usi ng the general - purpose clock drive

nmechanj s a f.acturing, cost cap.be,reduced. .
[0132?hl nrgl}ehl gmé§(sig,%el tt’i sllgr z:fhéar agf‘gs{:hﬂo et dFP érertlng
mthe front .side of th

nEPhRarEo i pEhe #5607 SraFTaRgGe BREIP G PEaepLom,  an
o3BkaPhoh ol ook S SNET 08 HISENeN L1001 croo
(namely,_an operation which is not necessary for the usual
clock) is 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 arrénged 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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210, 310, and the tinme 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 the noving nechani sm cl ock,
the clock can inprove appreciation nore. In this
case, it is preferable that the whole of the drive
source 120, 120" is conpletely arranged behind a
th moen ngcoeviean i siy qlardk 508 ecohpck siamgimpbeofrerapppreciation.
noti on converting mnechanism 100, 100" and the second
nmowd J OrinC ahder idaneg ,mdhads Yhe b CchdNanehy , wievke of the
~a person on the front side opposite to the tine
difi P sy iRy 128501267 | 1 &dn@fiadd Ny Sfrfangenblhiind a motion
distant fromthe tine display part 250, in case the

cord B Afg pder depyecsrpre8i hg0thb2¢Fi st GRIPI& ebdnverting
arranged behind the notion Converting part 500

- P e B L5544 dechanion

319 MRERA GOTYEL |10 PRLESoROG, IO 0L (PR SHsite

&S%;t%sra%sf' PGt fab s e By
the invention is not I|n1ted to ogé% t he above, shown

USERRN & % dDPaiBEs I FRAGYs PeZi ad&inCﬁF?hBh? whole of

departing fron1the spirit of the_invention.
the griive Soureeghe Oy hd28éalisvePBRiehbedy ilsrﬁgge‘—ﬁebehmd the
spherical body, it nmay be a columar body or a
mafijlamaenvar thaaypaiet PBAg ket tere appreicig t igrr ez bereltained.
t he dead-wei ght body can be controlled in the
Assgdplokisng it smehanbtiet hedexhaibsriengrei ekookst he00’ and 10007
dead- wei ght body
having motion converting parts 500’ and 500”7, as shown in Figs.
31 and 32. In 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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for the dead-weight lifting nmechanism 100 and the

cl ocking nechani sm 200. Further, as long as the
dead-wei ght body is slid to be noved, the dead-wei ght

body may have arbitrary shape 86 other than the above
shapes. [0134] Further, in the dead-weight lifting
mechani sm the set direction of the axis of the

spiral drive surface is not limted to the horizontal
ofibegcttihet HiR 3RGVHeSB#PEHcl i ned direction. In this

case, the dead-weight body can be lifted in the
inclid@d34irection. [0135] Further, in the clocking:
mechani sm the rotation wheel having the rotation

shaf t Foargibeal,| ynséhei deaflewhdghzohli kindi mechapnsing the set
provi ded with each | ever which operates by the

dgravitiynwof KilgaxHevef/ €he 4hier £1 doldivegstefhani issmbs 1imited
not limted to such the node, but it nay be provided.

t6i the ol 2dn ol dieslt ity botans ol banahc $hakl $etection.
in the different direction fromthe horizontal

T8 F1e04 Qe ,FUhE Y ad-SACTYI € ¥BHY®YN HRPEE 883 $hEeSSclined
other than the gravity, for exanple, by elastic force

d9f- e iglasti c menber such as a spring. Further, the

rirst fitting part 211Ax, the second fitting part
211Ax[o§g@]the back fitting part 211Bs are provided

for the rotation wheel, and the first |lever 213, the
secon 214, d .reverse-preventing |ever

216 1 e EEFeotty B8 b Pk AR R B " HroElon wheer

hR3G LS UYL 4+ 855 028N £ LSS0 in the 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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parts, a common part can be used appropriately.
Alternatively, the different lever may 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 such that it
can separate fromthe fitting part in the rotationa
direction, any fitting structure may be adopted.
agpreiwsiatal fidpplng gt tof the0radhtiion pheednfl1l0 such that
i nvention has distingui shed advantages that very
ithoeeh apaxatad i dnomarttse Hbthaingd prart i dul &ley rotational
nmovi ng nechani sm cl ock, a design clock or various
dt @ctkon comsy r oLt edngssarpactirel may denam@ptteer. an art
object, and reduction of a manufacturing cost and

[fﬁ&@é@@ﬁ&lQ&ppbgcgbﬂrit§?splay can be realized. 88
[ Desi gnation of Docunent] Claims [Claim1] A clock

characjeyéged by including: a clock drive part having
a clock circuit which forns a clock signa

. corr elﬁ'@%@iﬁ%%gﬁ:oiﬁ{rgﬁtiaﬂ%fs m%ﬂ%i%éwtddvantages that

mechani s outputs rotatio motion synchronized
it ghBE, ShRGKCIRIN 08! PEbUBR P MLy 1n o
s BRSPS, SRR R QR8BS caccns
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.

88



a time display part which displays tine

correspondingly to the notion node of the first

notion converting mechanism [Claim?2] A clock

characterized by including: a clock drive part having

a clock circuit which forns a clock signa

corresponding to tine, and a rotation out put

nmechani sm whi ch_out puts rotational notion synchronized
[RFﬁhgnPﬁéOBIBékgﬁ%ﬁﬂﬁqtla filedfsnot i on converting

mechani sm whi ch converts the rotational notion which
[(€heiwl ¢k drive part outputs into a node of another

notion than the rotational notion; a second notion

conveht chgckechanasirewtizeld donveralsidimey: noti on node

of the first notion converting mechanisminto the

pr edes echookddr dvat pamél hawtingnaoclockatiaeali trothiah forms

different fromthis rotational notion; and 89 a tine
a Ot BpERYs pant 1 Wbbebedpsplddysy ttiome iger,r appoadirdglay i dnd output

the rotational notion outputted by the second notion
nEERYLL binngh MBR h@ﬁtﬁtﬂt s| €babmi3halhRoeheek sgeedrdnig ddP with

Claim?2, wherein the first notion converting nechani sm

the E€98ski buhgd1by, a dead-weight [ifting nmechani sm
which ITfts"periodically, on the basis of the

L2 PO P 8 LSSk B B o
rg€§£1$89i ﬁggion which the clock drive part outputs 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 mogion than the rotational motion;

a second motion converting1necﬁanisn1which.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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the second notion converting nmechanismis constituted

by a rotation wheel which is rotation-driven on

reception of the dead-wei ght body supplied fromthe
dead-wei ght body lifting mechanism [C aim4] The

clock according to Caim3, wherein the rotational
notion outputted by the second converting nmechanismis
intermttent rotation notion. [Claimb5] The clock : :
accoralitigne diepdpm Bavk whiglherispd avise timet aoroasphedingly
has plural reception parts for receiving the :
tdeddrenergba t boulyl atrdttiompeocuppet yedard, t hbedesgkored ghdtion
li.fting mechanismis so constructed as to supply the
cowadr nehghhebndyism.t he upper reception part, and

return, after the rotation wheel has hereby rotated by
[¢heiR03predeterm ned angl e, the dead-weight. body
exhausted fromthe reception part to the | ower

posi tiid. 1431 £26hr Ab8gCLOCK1 A¢ROBII Ry id ai m 2,
wherein the clock drive™ part Is, viewed fromthe

frontgygd ‘%?Lr%LtehPE ibh”@oﬂizé?‘ci‘ﬁﬂ% hanféﬁair%%%n@%qit{ﬁﬂ:gd by

any one o Irst notion converting nechanism

SR RSB S O OB cay, o
tr?'ee%%'s"i'%i gPtthbeoggta%ig%aat 1\{1\/3{:93}1 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 1ifting
mechanism.

[Claim 4]

The clock according to Claim 3, whefein 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

30



lifting means for lifting the dead-wei ght body
supplied to a |lower position to an upper position, a
rotation wheel having, at -its periphery, plura
reception parts capable of holding the dead-wei ght
body, and an escapenent nechani sm which operates the
rotati on wheel intermttently, characterized by being

P????Eégﬁ%ﬁ%gnﬁésﬁj%&gS%Xﬁi%?%.i%%@ﬁ%%@n%q%%h o fpom che
i : ‘ ’ q ’

BBt iR PRsEat o s b C T BBy 1 ot ated by {he
[$iedeternined angl e, the dead-wei ght body exhausted

8ATt Ré reception part to the |ower position. [O ai m
8] The clock according to Caim7, wherein the

dead- Wae ghtock iaaGarfl et CAGLTdés Ehekatn eigtlock drive
lifting npchanisn1havin% a drive body provided with a
peptris, driewed fifar dhigadiregtasider ¢ orealtigre d@nlwad part,
axis, and a rotation drive source which 91
arvangedn-khied w=my donee dbdyher ofibdst hencdxian apdvierting
constructed so that the dead-weight body is driven on
nébRadl Eme tisisbaocadmo riadratbareet inkgenekh e drodnd théelock
translated from the |lower position to the upper
dpesiaiyoparkC ai m 91 The cl ock according to Claim 8,

wherein the dead-weight 1ifting neans has a gui de

[oeapm for guiding the dead-weight body upward. [C aim

10] The clock according to daim9, wherein the

dead-XeL98tk 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 1lifting 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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body noves upward while rolling on the drive surface.

[Caim11] The clock according to any one of Clains 8

to 10, wherein the dead-wei ght body is a col umar

body, a cylindrical body, or a spherical body. [Claim

12] The cl ock according to any one of Clains 8 to 10,

wherein an axis of the drive body is set : :

horizontally. [C aim13] The clock according to Claim
r@atienedpivee dhievedbdtg Haedd paiqunst SperaAxk$rj gnd is

mat-erials arranged in the axial direction in a row, _
cansfacesedfsonbhah thonderidt-wed ghttebddi vies duivgvesn tdeddrive

the drive body further has holding frames for hol ding
sihEackedsly b ight i bwdyf wihé cdr ive bodangedbent banblstddsfrom

in the 92 axial direction of the spiral strip materi al

tl"@ilowélﬁckr@sgtl:iéiﬁ toegher upbethposidibanged between
the spiral strip naterial pair and has a gui de edge

[exdandeng in a radius direction of the spiral strip
material. [Claim14] The clock according to C aim 8,

wher ex{r{b he A h¥eoPAINgNES @ Rh's OlinRr-ane ¥heVWgsad-weight
spira pl at e- shaped materials, which are arranged in

lltofr?lvrg&“srﬁér %%gﬂ%%é; ?@Jicﬁ]e%gnée 12 ﬂ'égdﬁféiﬁ& uﬁﬁetéf@ad—weight
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 body,
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 acéording 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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the drive body further has holding franmes for hol ding
t he dead-wei ght body, which are arranged on both sides
in-the axial direction of the plate-shaped nateri al
pair, and a guide nmenber which is arranged between
the plate-shaped material pair and has a gui de edge
extending in a radius direction of the plate-shaped

t C ' ane, of
%"1&% iectigh % e B AR aE e R ol i 5 8 outae
t t.ai ner Vi ng. openi n
bt SnIREC ArrAnGRRISE Tonn A BP18e S iniaParing paix
al‘é N BRSPS e B LT o ene
cllned surface which upward inclines toward an
SB&éﬁlh&Q&iﬁ;WﬁFQ?&?b@ peri pheral side of the opening
part is fornmed on the peripheral side of a bottom
[§&ﬁﬂ@bé4df the reception part. [Claim17] The clock

according to Claim 15, wherein a protruding part is

provi dbg fdock @gqqﬂdmng ted gbl afm the wintteim sur f ace
of the reception part. [Caim 18] The clock according

to anghenedoivé&l dictyy 7Thhe % Tahiandofldplawerel ewédle spiral
escapenent nmechani sm conprises plural fitting parts
plate-shaped materials, which are 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 contipuously 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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provi ded on the rotation wheel in the rotationa
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 state to

the fitting, part;. a second |lever which is supported
PEALRESIS oSt BT EhSrGat T posiiui & Harhast endiie Pesageral
to the fitting part and a non-fitting posture

si-Aafdbite POt tom surface afe Fhe theremian pawid- fits

the fitting part in the fitting posture thereby to

(ehaBme 1ddop of the forward rotation of the rotation

wheel; and a third | ever which can swtch the fitting

post ufbeandotkeacnondfingt tngCpadmudé, ovhelre ineaopdotruding
| ever in cooperation with the first lever; and the

pestapenenovidelafdo s ise cigitsd rall tedhys woh thieabotitbm durface
basic stop position of the rotation wheel, the second

ofevhe éceptiivnt Parfi.tting posture, and the rotation

wheel can rotate forward till the fitting part fits
[thgimegend | ever 2; when the rotation wheel starts
rotating forward fromthe basic stop position, before _
the fihki r Lt S e I St

ever Tarae Bl 1R T g oo et e s, LS, 13 and
1hUrfgeipigooperation with the first lever, and the

second. Tever is tenmporarily put in the non-fitting

t her ea

PO U DI 1 kR OSB3R 1B A g pae
pégyfée&uéﬁhgﬁetggggtigge&ﬁggltQg Ehgtiggational direction;
a first lever which is constructed fittably to the fitting part
throughout a range of the predeterﬁined angle of the rotation
wheel, and supported so as to turn accordingly to forward
rotation of the rotation wheel ina 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 rotétion.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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part gets beyond the second | ever, and thereafter the
third lever returns the second lever to the fitting
posture; and thereafter, the first | ever separates
fromthe fitting part and returns to the origina

posture. 95

is in the fitting posture, and the rotation wheel can rotate
forward till the fitting part fits the second lever 2;

when the rotétjxnlwheel 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

pért and returns to the original posture.
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