01/ 02/ 2007 [ Designation of Docunent] Description

[Title of the Invention] CLOCK [Technical Field] 01/02/2007
[0001] The present invention relates to a clock, and
particularly to the clock constitution preferable for

a nmoving nechani smcl ock. [Background Art] [0002]

Ceneral ly, various noving nechani sm cl ocks whi ch

[opeighetushngfweoghhent ] arDabjeipt such as water or a
bal | have been known. For exanple, a Water-powered
[ALhilkl afythadIfebasibal oy constructed in Sun
dynasty of China was restored also in Japan, and is
fexbhhi &gl mieGiphodo of Lake Suwa, C ockwork Science
Museum i n Shi nosuwa, Suwa-gun, Nagano. In this
Vaterfpoyered Armllary and Celestial Tower, plura
buckets are respectively attached to a periphera

por ti-h of , 2. yater iM@@ﬁ%i&Mmegéia£Q§naeby'aanglg@%?r and

is poured’in one of these buckets, whereby the water

pAPEEL 481 Y hE Akt ot i HIUAJAR 108 Raoving

e an-escapenen

' ' ' sed, which is forned in conbi nati on of
ndBEALR T S

| €vers in order to intermttently drive the

ter wheel (refer to, for exanple, the follow ng
[ QinﬁQﬂé{%éﬁ%rence 1). [0003] Further, at 'a Geneva

d ocﬁxﬂﬂ)}Vﬁtch Museum | ocated at 1

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 Armiliary and Celestial Tower, plural buckets
are respectively attached to a peripheral portion of a water
- wheel (wheel) turnably, and water is poured in one of these
buckets, whereby the water wheel turns by weight of water. At
fhis time, as a cldckingluechanisnlof thé'clock, an escapement
mechanism 1s 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).

| .[0603]

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



01/ 02/ 2007 Geneva, Switzerland, a noving nmechani sm

clock is exhibited. That noving mechanismclock is sog1/02/2007
constructed that a netal ball is lifted upward by a

chain conveyer, this nmetal ball is put in recess

portions provided at the periphery of a rotation wheel

one by one, and the rotation wheel is driven by wei ght

Gehetvhi, sSwiktalk 1batll . almovhhg mevhagi sechbntls i <lodkibited.
gravity of the netal ball is used in place of the

Thenstanindg mieck apdwer cldodie i sas@@wers tsidueg tiat theetal ball

this novi ng nechani sm cl ock does not have a

ipaliFedtatipya@Ve) £¢NeMeBhveRehantamsbeétss ball is put
constructed simlarly to the general clocks. [Non :

iRatearts Reb £t e85 6 ptovidest OF #hkqh Of p Y £HFROWEE 861 on wheel

Armllary and Celestial Tower, "Chi nese "Astronom cal
' o L 1: , Y _
M G T e F e B Y aHE d# this
! , 1997 . . [Di : r fo 1. | nv i -
meRR L i he reoan eecan e Rfyary of the
b s er.- pawer ed mllary and .Cel estial ..
m%%ﬁg%%el%%&@hapéggg ng? r 5@‘% e%orésgt%llhtatéj]ilhveey PoygT 1ike
individually tucrn around the wheel, and the apount . of
@ v SPE R as S B BT e Ao IR ERRChfidst not
every once. . Tﬁgrifore, there are problens that the .
ha{q u& uPEThdctas YboﬁﬁV?éat%%?a%%®e?FeI%%ﬂ&ﬁpfﬁhoﬁﬂﬁ 1S
- of each lever in the escapenent nechanismis small
canpimEted sigrdar kb tephdrie eengieawerciebnt i nuousl y,

it is necessar¥ to supply a | arge anount 2
' ~ [Non Patent Reference 1] “Restoration of Water—-Powered

~Armillary and Celestial = Tower, Chinese Astronomical
Observation Clock Tower ih the 11th century” by Kelji Yamada
and Hideo Tsuchiya, published by Shinyosha, 15, March, 1997
[Disclosure of the Invention] f
[Problems that the Invention is to Solve]

[0004] |

However, in the Water-powered Armillary and Celestial
'Tower, the buckets are constructed so that they can
.individually turn around the wheel, and the amount of water
_is measured by the turn operati&n.of the B;cket every once.
Therefore, there are problems that the structu;e becomes
complicated, and the caught amount of each lever in the
escapement mechapism is small. Further, in o;der to operate

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



01/ 02/ 2007 of water to a water storage tank arranged

above. Further, the Water-powered Armllary and 01/02/2007
Celestial Tower itself is decorated at its externa

surface, and the internal nmechanism is difficult to

grasp. Therefore, though the Water-powered Armllary

and Celestial Tower is high in design and

odppreet atd anyattdreseoragal sank frohleid tbatvel. t SFAdoweEr, the

is difficult to represent beauty in a mechani cal

WeperapoaBraadearantdibiyvel yn@otdcoOnestilt hefowdh tikiself is
Wat er-powered Armllary and Celestial Tower, not only

dacbahgedadm®uils ekt¥ahel 4$rrd@dUidredthdti ¥ shdhingchanisn
wat er nust be exactly supplied. Therefore,

i§l &fff?gﬁﬂ?%' o8 dgsaghff "I"H@xtefdrted' Srdddt Gt Wa@er-powered

reduce a manufacturing cost it |s dlfflcult to

ML SRR AL B WORD) g o

_ ntem)wngmacanlsmc
At P eva c % VEP *\l/g e n
SGEPLDIAPIOAL L, Goney o fhack ARl Len MBeUP N e 1
rtlon of the rot tion wheel céagl.e
ALBEERuEY £ derPitseniePRRIEY 10 ¢ ST OWﬁElon mode
es part of the_rotation, Ther ef ore, e
a‘b‘f%\}é’ GQ& P8 - nebeEshry, t 1P I‘ﬁﬁs fiad eraPRWesEd Arg‘lllar Y
Iarg dr| ve source than a drive source of the_ usual
glestraledeWry, notd GRich @rloEJenepmgynits of water is
nec.essar% Further, a lifting mnechanismof the netal
resgiiredyhbk ialwq mbhySc omposBd MHS Tt Hee eFact ldbngepet ied.
is very mechanically ordinary, so that there is also
The garisieom sivg—nadus tiovi nigs néthiidsht ¢l bekis sdpbbicitht to
3
reduce a manufacturing cost, and it is difficult to heighten
accuracy of time display.

[0005]

On the other hand, in the moving mechanism clock which
is exhibited at the Geneva Clock and Watch Museum and uses the
_ metal ball, the metal ball is lifted to the upper pdrtion of
the rotation wheel by the chain conveyer, and this metal ball
is supplied in the recess part of the rotation wheel. | Therefore,
large drive torque is necessary to 1ift 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 lifting
mechanism of the metal ball, which is simply composed of the

chain conveyer, is very mechanically ordinary, so that there

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



01/ 02/2007 novelty. Further, in this noving nmechani sm
clock, the plural netal balls are always arranged in g1/02/2007
the recess parts of the rotation wheel, so that the
drive torque based on the weight of the nmetal ball is

al ways applied onto the rotation wheel. Therefore,

since the escapenent nmechani sm whil e applying the
nbralkéy.onfortiher r dimathas mérethg agaibasti sitheldekyethe plural
torque, nust operate the rotation whee

menber prililentlry, advhye abfiadigedcyn itheba@cese thatts of the
there is also a problemthat energy-saving is
réthticHl Whed 000K thHterefou@i ventorgat $9s88! %e te weight
above problens, an object of the invention is to

oBT OYé dfe 10V Ha 10l QCK a3 HEYG! BES1 1 W1 G d SLIRYRESHA d wheel .

appreci ati on of a mechani sm operation and appropriate

Tfagf?ﬁgﬁ@yiﬂ%é@%é”@&%éﬂéﬁt n@‘gﬂal%ggm,aﬂﬁggggaapﬁﬂﬁ% the

Invention is toprovide a ¢

oPELLOINd TR LERL B UndL ORASHUACK AN |5 KEGAINT Ruse

manu uring ~cos ur t her, ~ano
the invention is. to rovi.de a cl.ock i ch_can operate
obfrat St A e Lt T e B 2B Gancy
,force and js small in consunption enerqgqy. ,[Mans for |
l%gaa\ﬂernaot hBabr FEE]S @o?]pﬁplaw&ktlagty@ﬁl@ GeRvioy is
I s characterized by including a clock circuit which
d¥hii <l ock signal corresponding to time, a clock
driv%dggg}mMich has a rotation output nmechanism 4

Therefore, in order to solve .the above problems, an
object of the invention is to provide novel clock structure
which is superior in appreciation of a mechaliism operation and
éppropriate for a Moving mechanism clock. Further, another
' object of the invention is to Iprovide 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 fof Solving the Problems]

,[0007]

A clock of the inventioh- is charact’erized.by including
a clock circuit which forms a clock signal corresponding to

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



01/ 02/ 2007 for outputting rotational notion
synchroni zed with the clock signal, a first mtion ¢g3/02/2007
converting mechani smwhi ch converts the rotationa

notion outputted fromthe clock drive part into a 7

node of notion other than the rotational notion, and a

time display part which displays tinme correspondi ngly

floar bhepuoting rovaei ofal e fidsts yiRhirom iCRAVRLthNEhe clock
mechani sm [0008] According to the aspect of this

digvent i OIFirshembt L6h coid A neOR¥8hAh NEm RGRANESAVerts the
converts the rotational notion of the clock drive

PREE 1bREE Ao FRLhOSuFDEEr 04 Nefor AR LhS i ALaLkoPRkt into a
notion, and the tine display part displays tinge

i nal t by ' . .
oGB! DADEL 0B Yt g AL O LR LEAIYORE A i
CSSBLR B TR DG TES B S FLSE ML By i mocion

can be
t notion convertin mechani sm or

enent, of _.the fir

o RET FRR betobPEiRBaony Ve RE e hetapl oH-
conveL65$€ mechani sm and further a manufacturing cost
can b Huced by use of the clock drive part which
is used in general _clocks. [0009] Further, a nore
par t iZEFRrdDcke of e nasPacknefobnis laNgr&deBri £88 By rst
including a clock circuit which forms a clock signal

nebt ¢ SBNVELTG tOmeFRan 1 gt gk s FEephptathPBAL et ipn of
rotati on out put nmechanismfor outputting rotationa

thet céacksyhckronpaet ittty t he roitdok ghgaal othefd righan the

hotion converting 5

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
convérting mechanism, and further a manufacturing cost can be
reduced by use of the clock drive part which is used in general
clocks. |

[0009]

Fﬁrther, a more parti.cular clock of .the invention isl
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

synchron_ized with the cloc_k.signal, a first motion converting



01/ 02/ 2007 mechani sm whi ch converts the predetermnm ned

rotational notion outputted fromthe clock drive partgy/02/2007
into a notion node other than the rotational notion,

a second notion converting mechani smwhich converts

the notion node of the first notion converting
mechanisminto the predeterm ned rotational notion or
meehaniicnakh ohi esn e f f ertent phedetbhinsneat 8bi #Pabnal motion

notion, and a time display part which displays tine

otepiespandirogl yhet@lddre drotal iial ipebi aNnet! Putd et Ryther
the second notion converting nechanism [0010]

tHB6Or Eh &g rot AtheRsperbt9bnt NS isRvenl 0ot ihe fddmiferting
notion converting nechani smconverts the rotational

mEBhbAN AT wh i PR Co0fd IME: R oD gﬁg ?Etéﬁg motion

ot her than the rotational notion, e secon

B 00 A R8RS ol L 80 T s
oS FPLVERA Ty PLESPORELROY, 10 N TOLAHIBIE motion,
R B W P U3, e B aeppnainaty
tcg)g%guse of the npvenent of the first notion

Er ti HP ptRa br BPRACEe HPUFIID LY c ddrer s oG amption

can be constructed, and further a manufacturing cost

CUEEHel BR REEDISTse of the clock drive part which is
used in general clocks. [0011] |In the aspect of the

inverltd®@®P! it is preferable that 6

According to the aspect of this invention, the first
motion converting mechanism converts the rotational motion of
the clock drive part into a motion mode other than the
rotational motion, and the second motion converting mechanism
converts that motion mode into rotational motion, whereby the
time display part displays time correspondingly to this
rotational motion. Hereby, accuracy of time display can be
secured by using the clock drive part, a moving mechanism clock
which is superior in appreciation because of the movement of
fhe first motion  converting part or the second motion
-convertingpartcanbeconstructed,andfurtheranmnufacturing
cost can be reduced by use of the clock drive part which is
used in general clqcks.

[0011]

In the aspect of thé invention, it is preferable that



01/ 02/ 2007 the first notion converting nmechanismis
conposed of a dead-weight |ifting nechani sm which 01/02/2007
lifts a dead-weight body froma |ower position to an
upper position periodically on the basis of the
rotational notion outputted fromthe clock drive

part, and the second notion converting nmechanismis
thenpbsedt ofotaiamt abhoarwhegl mddtednisn r okatdcpaidd/esf a
upon reception of the dead-wei ght body supplied from :
delael -deddrhweil gt i higf hé digan 186 ke & iMseBYde ddtewe ight body
dead-wei ght body is lifted by the dead-weight lifting
freenan s r the itabat tOrnegk M esel ¥esn JddHisdiidhied on the
dead- wei ght body thereby to be rotation-driven due” to

bR ghb Fofnd he wdeadnaei Bt 1 BAMY, + SREEd e AduTBndl épéﬁi?l drive

part displays tinme according to the rotation of this

p%%:?t gﬁﬁi %\ﬁg &le con Gl e coﬁvg?\ﬁiiﬂgsltﬁ? gig?@%g‘rg]yf% g:g;lfnpo sed

avi ng appreci ation can be ¢o

o?io%xit ?Btgﬁééﬁewgggf'%%i%tiQor?%l#’{]ioﬁbc%ﬂgee}g;u\&@oia :}gert]:eption

ng anit sm an ero I on of

he .dead: wei ght d 001 h t. .
Og]&'{e%ép‘%é‘r%eweﬁﬁq I b%ﬁlyi U%leglf%ql oIt %ﬁgtégat%—ev?efgsﬁ)te(.\llftlng
neGhget Bhng NEERGH! ShiPs dSREEHAEMN 0 17 ohGF ted by the

nqaion, Accordingly, by the operation of the )
depdrded ght whi Ehivduseshanhen; nteentetafiopotaerénareceives

notion, a nostal gic operation such as an operation by
thie lddibeshererarepehiiasy Ehosrbyrtadearotat buk- daivere due

realized. Therefore, appreciation in a noving .
toreiiafiis micitbek dead-veiphit hedyvheagfitgred.ine 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~weigh.t 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 Qutputted from the second motion:
converting mechanism is intérmittent rotational motion.
" Accordingly, by the operation of the mechanism which causes
the intermittent rotational motion, a nostalgic operation such
as an operation by ther conventional pendulum clock or water

clock can be realized. Therefore, appreciation in a moving

mechanism clock can be further heightened.



01/ 02/ 2007 [0013] In the aspect of the invention, it

is preferable that: the rotation wheel has plural g1/02/2007
reception parts which receive the dead-weight body at
its periphery; and the dead-weight [lifting nechani sm
supplies the dead-wei ght body to the upper reception
part thereby to return the dead-wei ght body exhausted
fromt{helBgception part to the lower position after

“the rotation wheel has rotated at the predeterm ned
angl eInHetespdat oSynabr onivaation, Wt hd hgasuiiaghat:
operation. and the exhausting operation of the

tHeadovet 9bh Wosy1 Hde guiadl oecahelln ivhirts which receive
rotation-driven, and the dead-wei ght body circul ates

thet wega-ibe ﬂ@agoejt% ght j kisf bb@gﬁﬁ%ﬂ}anhﬁm 2Rd HRed-weight

rotation erefore, appreC|at|on can. be

1 9Bt #hheskHA014] H%ﬂ?@% @ﬁ%eagaatwgn h£Q¥§Q§'6HLt%f upper

S preferable that the clock drive rt Vi ewe

%‘%ngo % Sl hgsg%t&{ Q'd%%'da%eeght bc%)F angedsteq

one O |on conv

VBB T} 5, SESERA AL, B4 . SSRA , F o

it A U AL T, o
hani sm_or the clock di sp IaY part, viewed fromthe
OTG} ek 611 t HEHih el Rt spPaBP L paRe, PPRF @kt QR engRdof the

the clock drive part is difficult to be confirned

exRfaing oRfgiadtiore of Hdrapiredivei it deedpe thartptation

| nproved. [0015] 8
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,
tn:theclodkdisplaypart. Accordingly, by arranging the clock
drive part behind any one of the first motion converting
. mechanism, the secondmotion convertingmechanism, or the clock
display part, viewed from the front side of the time display
.pért, the existence of the clock drivé part is difficult to
be confirmed visually. Therefore, the appreciation can be

:further improved. {0015]



. 01/02/ 2007 A clock according to another aspect of the
i nvention conprises a dead-wei ght body, dead-wei ght
lifting means which 1lifts the dead-wei ght body 01/02/2007
supplied to a |l ower position to an upper position, a
rotation wheel having at its periphery plura
reception parts capable of hol ding the dead-wei ght,
and aR céscapemedtdirghani smothieeh agglkuat @F the invention
rotation wheel intermttently. This clock is

cohpragker i zrGd-weikait bbay, deach-wal Gt Degy ihigf hegh HWihich

the dead-weight lifting neans to the upper position

1iFtSUPRE | hd-Qidigh URRRly LEEERE AN PR tlowEE}eESQYtEQn to an
return the dead-wei ght body exhausted fromthe

uppeeridon J'Rﬁ’f,lt aliQ e c!rf-’WﬁéeE%Jﬂn%naéf'tt%r?%nfl%%%ery plural

rotati on whee has rotated at the predete

rahg ‘EioLOBA?%% é‘gggﬁ%?gﬁ ﬁogggn%.s %ﬁ%t d%f dt—g/%tighttheand an

Invent i on, y i s supplTe
j f. the ratation, wheel, . where the
ebEFERRERP, ARGnll 40T ey SPRUOERay ol rirept iy heel

sand thereafter, e dead- wei ght body i s exhausted from .

SR EE R G paPe s e ofS. PGS FLEALEBR iboHIean the
be, surely driven by the dead-wei ght body, .and high

degdraet i‘%‘i/ &Pd%alrifﬁéeq epF éé*éﬁnd@@d%wetlﬁ@to géidingnTwgae to
of the dead-wejght body. In this case, it is nore

the JiRpAhI RODHE P hhEi suBPliee tepEhenuppernhseception part
dead- wei ght body that the dead-wei ght body is housed

they el yteneekereptihen dsad—wsti ghite hostvaté-drauieed &rom the

time. [0017] 9
reception part to the lower 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 qlriven by the dead-weight body, and high appreciation
can be represented by the operation mode of the dead-weight
| body. In this éase, 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‘ro{:ation_wheel at a
| ti_me.

[0017]



01/ 02/ 2007 1In the aspect of the invention, it is

preferable that: the dead-weight Iifting neans

i ncl udes a dead-weight lifting mechanism which has a01/02/2007
drive body provided with a spiral drive surface

havi ng a horizontal or inclined axis, and a rotation

drive source which rotation-drives the drive body

aroundnt hRe axpsctantd tthe ideaertweinght thedyprsrdrhves that:

on the drive surface by rotation of the drive body

tatﬁdd@faueﬁe&@aﬁsmfwﬂglrhé/artg Q1R d WBEAROSEL 9P 10 ting

the upper position. [0018] In the aspect of the

rleRHARk sANwh D¥nr0d Atd R4k ¥HAG 81 L VB t¥PdYspiral drive

provided with the spiral drive surface having t%e

hoilaz@hal 1AL L6l NAhEX] %.ALRMN0 R R16S Qha! D% atation
by t e drive

3
drive surface e rotation drive sour Cé,

RS ST Py By 15 SO LG o et a4 26una e
d- wei ght d L i t.o the I, [ tion,
LS50 AU DO PR Tl 05 OUST RO P ace

driv surface., Here, the spiral drive surface ne
DR CHELOR O (1o E BRIy FRAGI YR S AP St O |
drawn on a pl ane (Elane spiral) and does not include
theatovas BoReFieal teuFhacBPRARPROSIFBPR9] Hereby, the
dead-wei ght body is lifted upward while the drive
body H¥4thh the spiral drive surface is rotating, and
t he dead-wei ght body is supplied fromthe upper
posi timkheoasphretupbdihe éophtdnnpapy witdthieon-ol@tiioww the
wheel . Therefore, weight balance is |ost by the
ddizael -bwed yy tr dyddie camd thhéheospi foh ddlve surface having the

S
y from

horizontal or inclined axis around the axis of the drive surface
by the rotation drive source, the drive surface moves in the
rradius 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 -spira_l drive surface rmeans 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-we.ight 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 ﬁpper reception part of the rotation ﬁheel. Therefore,

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

10



01/ 02/ 2007 wheel rotates. The dead-wei ght body

supplied to the reception part noves dowward as the g1/02/2007
rotation wheel is rotating, and the dead-weight body

is exhausted fromthis |ower reception part, and

returned to the | ower position of the drive body. By

repeating this operation, the rotation wheel is .
whperlatetat &at erThd teathyebyht hesBseappiest teechanisfaption

and clocking is perforned by the intermttent

reperabires dfwrivdsd Bet ahé o tahtge)n whkB020] AeeeridigNdat® the
this aspect of the invention, in the dead-body

debﬁLW@ggﬂﬁcbéﬂy%ﬁie&ﬁ%u@%b&efP@ﬁﬁjhﬁyHB%eEhFeéébEf%n.part
drive surface is rotated thereby to lift th

adead-weirghly hedyind oléd?@r uppes + POSI b EOQhe‘MEﬁﬁ%@y bto*afyge

dead-wei ght can be |ifted "wthout requiring the

rgﬁbgﬁlhgfQHSI¥”%§5§%{ﬂ$ntCQH¥GQEJ QQ%>ChﬁﬂQef09¥e%%erated

Furt her r ot S |r rive SUrface
t t { t Il
ﬁz%t SPARSSIEP AL S R L 0
h I th t_of the
oP RN RN R AR R BrBE L anr ndrat St G G giion iheel.
Iifti&gFgﬁfns i ncl udes gui de neans for guiding the

dead body upward. The guide nmeans guides the

dead- melght body in the direction of the translation

mot i dH;CO4hErEbY Ot HelideaBSIRFEhOThotlye cdmvisd tivwed 1n the

stably in the guide direction. Particularly, in case
deafinbedie ldbdtdner mepbagi Fve thwdriive hetlyskavimg tihe spiral

hori zontal direction, or in case that 11
drive surface is rotated thereby to 1ift the dead-weight body

to the upper position, whereby the dead-weight can be 1ifted
withoﬁt requiring the large drive torque unlike the
conventional chain conveyer. Further, by rotation of the
spiral drive surface, a novel appearance that did not exit
conventionally can be obtained, which can give high
appreciation as the moving mechanism clock.

[0021]

In the aspect of the inventioﬁ, it is preferable that
the dead-weight 1ifting means includes ‘guide means for guiding
'_tﬁe dead-weight body upward. The guide ﬁeans 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



01/ 02/ 2007 the dead-wei ght body noves in a contact

state with the drive surface on the outer side of the

drive body though the axis of the drive body is set 01/02/2007
in the horizontal direction, the guide neans is

necessary to stabilize the dead-wei ght body on the

drive surface. [0022] |In the aspect of the invention,

tihe desapretenabl Bodhatovdde eadoweiglit sbaty WDMESche drive

upward while rolling on the drive surface. Since the

stegdceebghthbodytapvesquhb f erideg v @AV hduiyh the axis
rotation-driven around the axis, in case that the

ode@ts Weli Rl HLHedY 1986 NPEHEdr O i e Hi ke +SHL 868 guide
slide resistance between the dead-wei ght body and the

mgéh¥ei§Uﬁéé&.@sl_?ﬁiév‘?%:sﬁm{fﬁ@}@e ddéé’c?—v!l&agqlto%o%l;ﬁ on the

rive body.. aspect t he 1 nventl on,

[ he dead-wei ght body on the drive surface,
dgg%%tggﬁ?%géfstance bet ween the dead-wei ght body and

t he dg&y?éfurface can be reduced, and the drive
torque O he drive body can be reduced nore. [0023]
r.ef erabl e

the AP B 1Hhen OISR bady | SabEaiFRaPTCalnat
o e P e B e g T4 by Byt
or a cylindrical body, it is arranged on the drive '
SWihdGRe iS4 & PR deadnieilng tdrdxme Vegarl e Lheginifee body
axial direction of the drive surface; and in case
ig haotettd adealriwsingherbody | sha sphesi caln bodyse i thag the
d;gé—weight body does not roll on the drive surfacé 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 sqrface can be reduced, and the
drive torque of the drive body can be reduced more.
[0023] |
In the aspect of the inventioﬁ, it is preferéble 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

12



01/ 02/ 2007 arranged on the drive surface in an

arbitrary posture. Hereby, since the dead-weight bodygy/g2/2
can be lifted upward while being rolled, friction /0272007
resistance (slide resistance or rolling resistance)

bet ween t he dead-wei ght body and the drive surface

can be reduced, so that the drive |load on the drive

dratyngednon herdtiieedurBhee {0024 rbiltrdriiepaspess. ofiereby,
the invention, it is preferable that the axis of the

sdhicke thedeh8-aEl gREEHAPr EaRMbal 1 Vet &Y uidAgiHa & MRing
axis of the drive body horizontally, the dead-weight

rBad¥d¢anc e 1muedr89i 862k Oe b shiifdeed-dpvar bh i Lhe ro11ing
vertical direction. In this case, by the guide neans,

ritegéﬁglggég%vﬁéé%erpi‘ffbé d’;@é]d-qgef%@%oid fn&tt%te.e‘d L %uir%ace

vertical surface” passing an axial center
e [ bady... Further,, . he ,gui nmeans he
cgéa%gv\lé%%%/ee%’o y i tb(JeCth;%I g5 19%1)@8 d'qn gte%? a Iél‘{/ﬁfebroéi y can
bgt ia he&d In a top position of the drive surface or
a fownest p%gf?ron thereof. At this tinme, the

dead-ﬁﬁég body is held in a position on the drive
surfa ere a horizontal surface is taken as a

tangent surface. Therefore, stress produced between
the dead-heigheBo®f dd¢ ltWenddicde Adads PEefedabég, that

and gui de resistance bé the guide neans can be
thedated mdstthaodriee Prevddsvervuwehnhoeizontably. By

reduced. [0025] In the aspect of the invention, it is
apradieynbl éhehaaxig3of the drive body horizontally, the

dead-weight body can be moved so as to be lifted upward in the
vertical direction. In this case, by the guide means, the
dead-welght body can be moved in a state where it is held on
a vertical surface passing an axial ;enter of the drive body.
Further, by the guide means, the dead-weight body can be also
moved in 2 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 drix.re 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 invehtion, it is preferable that

13



01/ 02/ 2007 the drive body has a pair of spiral strip

materials which are arranged in a row in the axial 01/02/2007
direction and constitute the drive surfaces by
surfaces of the spiral strip material pairs., holding

frames, and a gui de nmenber. The holding franes are
arranged on both sides in the axial direction of the

thpi dalve ftadyp hewt erpal r pafi spiaad bokdptihet cebd switghth are
body. The guide nenber is arranged between the pair
adptahbedsphral retrimp thateriAl siirmnd s avddods tedgee the
extending in a radius direction of the spiral strip

draterdiid faddey BhYsudf Sl £ sptid &iSAar Eapggthathet Weepadrs,
pair of spiral strip materials, and the dead-wei ght

h&948Yn§apr B YUi Sed DYgi{se %n%xedg@h%a@lbldgﬁgﬁ%?Qm@geare

constructi on, MAthout conplicating the indivi

afpﬂ? 0e L féﬂp%ldgke A i hody jcan e seadi, Ifythe sgiral

COﬂS ructe h simple conponent structure. In

sf@%{?fmunﬁgrl%%p}égiﬁr aa%qehggatth% E%gai—%%qlgml 19@%%2?%%15 éulde

rca

d and the radjus of the, dead-weigh y 1S, .
m%*&r%fer l?haaﬁﬁﬁlg%id el hggsp.%r Kh PPcdfizgL strip
nd equal or less than the distance in the axial
iGied '%naBQ BPURE 895 $X6FRLRT 4 ]iddgus direction
mat erial s arranged with sandw ching the gui de nenber
ok Eéﬁeﬁﬂ%leﬁtrﬁamﬁerwelierﬁbws ‘i‘jéJé%lrdé?bH’%a’é%&ts fheanged
holding frame is provided wth an entrance from which
batheageddeael ght shddyli straprvaieetrl $n anfethewdead-weight
position and an exit from which the dead-wei ght body -
body esxdraubeeduinachdwippes gusidel mdgddepably, t By kdich the

construction, without complicating the individual component
shape, the drive body can be readily constructed with simple
component structure. 1In this case, it is preferable that: the
dead-weilght 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 memb.er therebetween.

[0026]

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

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

14



01/ 02/ 2007 dead-wei ght body can be introduced on the

drive surface through the entrance in the |ower 01/02/2007
position, and can be exhausted through the exit in

t he upper position to be supplied to the rotation

wheel . [0027] 1In the aspect of the invention, it is

preferable that the drive body has further a pair of

deladrereligesb $pichal be phatedsbapesh FBE el iales sWhEghe altough
arranged in arowin the axial direction and

teensid tal @ thaHY L ¥Re B Wolsaga by 4@ c8RtheddRausfed through
hol ding frame, and a gui de nenber. The hol di ng franes

t8ECex B IANGRL QRHROt Bo st desn iy, the sﬁ?b@'i efll £6HHO Ration
the plate-shaped nmaterial pair and hold the
wHead-wei ght body. The guide nenber is arranged

bet ween the pl ate-shaped material pair and has a

- gui de g?gg part extending in a radius direction of
t he pFa e-%haped mat eri al . Hereby, the dead-wei ght

body .driven on the drive .surface pravided for. the.en
oo B PHE e bt Sl i ORS erdiegmap Enanat
ol ding franes . arranged on the both_sides in. the )
e S et SREEo A naiEbRaRae B ithe o leneabLopat: seiral
the gui de nenber arranged between the plate-shaped ,
Pt et PP eAMatey ad gcihi Fla agsnarFaperddn adiqvhblitthe axial

conpl icating the individual conponent shape, the drive
dpeRiyt £ 65245 reeth it woh sthau drddranisir fiagp by ééspenrenedge,

structure. Further, the drive surface is constructed
a groidienerfdagdge apfl at feige anemishnpedhetherlidding Witemelsy are

the spiral shape can be forned freely and readily by
anrtenggdnenshhpehofsidws pliat etbleapedidb 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 gui"de 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 constructedwith simplé component structure.
Further, the drive surface .is constructed at the end edge of

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

formed fre'ely and réadily by the plane shape of the plate-shaped

15



01/ 02/ 2007 material, and shape accuracy of the drive
surface can be heightened. Further, since the drive g1/02/2007
surface is constituted at the end edge of the

pl at e- shaped material, rigidity on deformation of the
drive surface can be increased. Therefore, support
structure for keeping the spiral shape is not

megquiicdd, arat $hepsuppontastr udt ute: canibe sunphiéi edn be
Further, change wth tine in the shape of the drive
heddyteardie Feftited, Sihcd hale duriabi butyagan P& onstituted
i ncreased. [0028] In the aspect of the invention, it

aits trefaiadfyd hat thbepnaeepthopeRankbthasad, ceAtAlney, on
shape provided with an opening part which is opéned

de@BiinBQUsl ¥ EREML NE: KBVeLER Siflge 1A -1desdO! alindrore,
direction to the peripheral side. Hereby, through the

QpeRi-n | gy t.i.nyo f.r.o .
SPEE0E CH BT £ W RS A Ve ot Bauirea,
ey I de, d - nei LS l.i ed
P Rt s 02 R OB PP Ry st T o i cnange
' in sone degree in.this state, the eception
whEhot B | ThPORE At i Bt iy e b fRruted, so
body .i s exhausted fromthe peripheral side of the
t%%%n?%ﬁa?%ifkykﬁaQrﬁﬁr%R££ﬁ$%ﬁdpart. In this case,
since the opening range of the opening part is forned
: contiHUBﬁQly fromthe reverse side in the rotationa
‘direction to the peripheral side, putting in-out of
t he déadhfeicgieho@yf frbe thaenddepyi b parprefsrable that
facilitated and performed snmoothly. Further, a supply
thingreceptioie pend- hebght deodpinen harst apionidedebith an

and freedom 16 _
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. Wheﬁ
the rotation wheel rotates in some degree in this state, the
reception part is inclined downward, so that the dead-—wéight
body is exhausted from the peripheral side of the opening part
| of the reception part. In this case, since the opening range
of the opening part is formed continuously from the reverse
side in the rotational direction to the peripheral side,
putting in-out of the dead-weight body for the reception part
is faci‘litated and performed smoothly. Further, a supply

' angle of the dead-~weight body to the rotation wheel and freedom

16



01/ 02/ 2007 on an angul ar range in which the

dead- wei ght body keeps being held in the reception 1/02/2007
part increase. Therefore, drive efficiency of the

rotati on wheel can be hei ghtened, and the nunber of

teeth of the rotation wheel can be increased. [0029]

In the aspect of the invention, it is preferable that
ocananrnoiguled suaniacenwhh chh ithd delkidred ightabddy oredmk d@ing
openi ng edge on the peripheral side of the opening -

hpadt i fraemeteosptibe peidtPhenyrshde. of Bhboétere, drive
surface of the reception part. Hereby, in supply and

eexhaushcof ot hendepdtyei ghtwhody o1 dheeil@ReMdDON and the
part, the dead-wei ght body can be snmoothly put in and

nﬁﬂbekhéﬁuﬂgeﬁﬁeofnﬁhén§9t§5£$ﬁcﬁhe£?régﬁrbe'In@?@a§@6

reduced that the dead-wei ght body once Introduced in
supplyoofg t he dead-wei ght body bounds out of the
reception part due to repul sion pomer or the

dead-ye 1{§x€&Hﬁye§haus ﬁ@e %?%%%ngﬁ%rEhat

at an excess e speed in \
a%ge era Qﬁo ﬁe geaﬂb¥gfg§8$?éﬁ%é$fng%%?%t?ﬁgﬁdﬁﬁ}ogenlng

B S R LT 5 8 e e il o

that the dead- melght body once introduced in supply

th R P&y Refghet @owtﬁ@ahagrséjee Qﬁ Hhre recsBMeNgRRT L -

body i s exhausted fromthe receptio art at the
Hesataysithes Speby and esshiaiph off t ﬁed sedlghtbododpr the
reggption part, the dead-weight body can be smoothly put in
and cut through the inclined surface. Further, it can be
reduced that the dead-weight body once introduced in supply
of the_deéd—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 deadfweight 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.

17



01/ 02/ 2007 [0031] In the aspect of the invention, it

is preferable that the escapenment nechani smconpriseg)/g2/2
plural fitting parts provided for the rotation wheel /0272007
in the rotational direction; a first |lever which is
constructed fittably to the fitting part throughout a

range of the predeterm ned angle of the rotation

wheel [0andlsupported so as to turn accordingly to the
forward - rotation of the rotation wheel in a fitting

stat eThochbeabpbbtngr PR tindersiecand 1e€eved Y dilie that
supported turnably between a fitting posture capable

tab fddddgitndor t hechiahliishy P&l r Ay a?)_lu%fl' tEifging parts
posture incapable of fitting to the fitting part, ~and
khb$akq £58 fid WG PYT Bt NenT il | N POSTIN L direction:
pthereby to enabl e stop of F%e ?ormar rotaﬁ#%n &fefhéon'

rotatd @ . d ' [ SW

e PR EE e R S T e R e M e
first

lLever_in cogperation wth.the % er. .
CREPPRER U sy B er Aty e Gk 8B gAReRE THE rotation
chanismis constyructed as follows: i.n a.basic stqp
B SRR S e For Wiien SERArdoRBhd Tedaie forward
in the fitting_ posture, and the rotation wheel can, .
Tt Pdr et dotatiopHeie st ipihg 1hainorFiate fotthe fitting
second | ever; when the rotation wheel starts rotating
P35 e SSEFORE t hevehasveishops peuppebhedbEpsrablyhbetween a
fitting part fits to the second lever, the first |ever
it peptitne fierebag pariitting the thel Bvetingmesrt and an
cooperation with the first lever, and the second
un feMdrinis pastporaridoapaitld wf fhé tumbi ttoi mhepdstaiegbypart,
the third lever; thereafter, when the 18
and fits to the fitting part in the fitting posture thereby
to enable stop of the forward rotation of the rotation wheel;
and a third lever which can switch the fitting posture and the
unfitting posture of the second lever in cooperation with the
first lever. Further, it is preferable that the escapement
mechanism is constructed as follows: in a basic stop position
of the rotation wheel, the second lever is in the fitting
posture, and the rotation wheel can rotate forward till the
fitting part fits to the second lever; when the rotation wheel
starts rotating forward from the basic stop position, before
the 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

18



01/ 02/ 2007 rot.ati on wheel further rotates forward,

the first lever turns nore, whereby the fitting part gq 02 2
gets beyond the second | ever, and thereafter the /02/2007
third lever restores the second lever to the fitting

posture; and thereafter, the first | ever separates

fromthe fitting part and returns to the origina

rpesttuiod. whbel ebyrtlidie reseapemestwheah S MieaR Dever turns
constructed readily and conpactly. Further, it is

easy BeseBbyr ent hei cauahty AR s BEy%ﬁ@htﬁ§V§gcdﬂH lever,
sone degree. [Advantage of the Invention] [0032]

aﬁ@C@h@k%ng%rtEﬁeaﬁﬂﬁg&slgéefhfeéﬂgfgé'ﬁﬁb §Ed§ﬁﬁﬂleﬁer to

clock structure which is superior in appreciation o

tﬁe“ﬁf@@fﬁ&%bs%%&%@té%@t%QQe%&Qrgp tﬁ%?%ﬁ%ﬁ:fey? @@%arates

mechani sm ¢l ock can reali ze

I mh
fé@hcgh%a%l%%iﬂ a F&E”%n@'&%tgloﬁvggh%%{ac ﬁ&? chggture

ng a manur. uri ng cost
L ef SCI | t|on of th Dr awi n 0033 . .
<LBrhg!, Sro @b atechapt fh 05 nd el ristbet sepaiLy
clock Fi ri ght side view of the | ock; Fig
aﬁé‘%ébeck P\thW ewt S ASVERY 50@?%u’b%rt§1ieo?ﬁ‘bght gmount
?ead weight lifting nmechanism Figs. 5A, 5B, 5c are

e%%%%t%%@?? BOTFoRe ¥EEea plan view, and a right

side view of the main portion of the 19
[Advantage of the Invention]

[G032]

According to thé aspects of the invention, a novel clock
structure which is superlor 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. |
{B;iéf 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 pian

view, and a right side view of the main portion of the

19



01/ 02/ 2007 dead-weight lifting nechanism Fig. 6 is a
perspective view of the dead-weight lifting 01/02/2007
mechanism Fig. 7 is a principle diagramof the

dead-weight lifting nechanism Fig. 8 is an enl arged

expl anatory view of a dead-weight body drive part of

t he dead-weight lifting nechanism Fig. 9is a

desidreicploi tdilagranyshevhagianot her state of the
dead-wei ght lifting nmechanism Fig. 10 is an enl arged

expl arabory W avwofspdiet gve uei albls tRE ddey-deadsveinditting

body in the dead-weight [ifting nmechanism which is
mke6ahedmi:n a different position; Figs. 11B and 11C are
enl arged expl anatory views of drive parts of driven

bodi eg; in 1k -vwelb.ght qt Lffi ' Whi sy
are Igégfé@9?ﬁggggpﬁgpg%f?¥%%%%@QﬁggﬁgﬁgﬁgnWﬁ%gﬁﬁglﬁglng
natory view of a dead-weight exit portion of
mgﬁggggéﬁfmeight lifting mechanism Fig. 13 is an

expl ory.view of, a different dead-weight_ exit .

oot 1B o 8L S A RO YRRl S RRga-ygiont

i s an_explanatory view, of a dead-wej ght entrance
BOTY (bR BT Woad et 51 9hhal HeoHhi ReANH 5 5

is a perspective view of a_clocking nechanism Fi%.

16 | & HfroAf dikwofiphe ¢ aEkihg Hytishiestigrastate of

basic stop state; Figs. 17R and 17L are respectively a

the giadivel ditew idifd npauechanism;

Fig. 10 is an enlarged explanatory view of the drive part
of the dead—‘weight body in the dead-weight lifting 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 1is 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 1lifting mechanism;

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

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

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

20 .



01/ 02/ 2007 a left side view of the clocking nmechani sm

in the basic stop state; Fig. 18 is a plan view of th§1/02/2007
cl ocki ng mechanismin the basic stop state; Fig. 19

is a front view of the clocking nmechanismin a state

where a rotation wheel rotates slightly; Fig. 20 is a

front view of the clocking nechanismin a state where

at heft ot adé onashedal ther theckiataheshindsmthe HHattasic stop

shown in Fig. 5; Fig. 21 is a front view of the

sekeeki ng nmechanismin a state where the rotation

wheel further rotates fromthe state shown in Fig. 6;

Fi gs 22@. 13 22daapeaReFSAed \fﬁevw&ékfﬁ?%&gﬁrmsm in the
shapes ~of a bucket attached to the rotaiion wheel

pBBH-FLOsy 224:dp 22C are explanatory views
respectlvely showi ng a dead-wei ght suppl yi ng position

of - t he; l%nP“@EShtaggeﬁ gfqgé &h H%gﬁrQ% A%m in a

positlo ereo
t t di ff t
CPEERPELL Y& Y AR 1S ol e g 1 Fornd
Wb %gets??oﬁg%ﬁg{’?éﬁié’f 5615 Sl anian oo
the b ket shown_in . 24; Fig. is a block
st ilere bhaghar SHomiy Sha i hiEr Tats bt dréTbehg state
drive source; Fig. 27 is a schematically sectiona

sRavgy ShdWichg The 21

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 éttached tc the rotation wheel, and Figs. 22A to
22C are explanatory views respectively showing a dead-weight
supplying pbsition of the rotation wheel and a dead-weight
eﬁhausting 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 showh in Fig. 24;

Fig. 26 is a block schematic diagram showing the inner
| struéture of a drive source; -

- Fig. 27 is a schematically sectional view showing the

21



01/ 02/ 2007 structure of a rotation output nmechani sm

of the drive source schematically; Fig. 28 is a bIocP1/02/2007

schemati ¢ di.agram showi ng a schematic constitution

a frequency denultiplying circuit; Fig. 29 is a block
schemati c di agram show ng the constitution in which
an out put take-out part of the frequency

stenuktirpl §ing mitatlidn ichitghangedhahigm 8@ tise alblvackource
schematic diagram showing schematically the whole

sepapktigkion;of the clock; Fig. 31 is a block
schemati ¢ di agram showi ng schenmatically the whole

constgidt ixan;efs anelelLbRsK] c Hithgr3d bﬁoﬁlﬁb%%chematlc
schematic di agram showi ng schematically the whole

c6RBEIELHT bAN. f 4 a@Qéaﬁén@O&&mprlg& Sc?Pcult,[

expl anatory view for “explaining a itutiona
f Stgh t

L) oy S BPrh, B EEh fhf ee
t b ket Ki t.h f

EXEPRLE:Pln LR JRUSKE 0. A, Uciing. Shetenlcncy
d, d whi ch hol di

dmﬂr@w i %%%ffl"%:gé“ﬁg%ée%% 368 are diagram
shomnng pl ane shapes of pair of pl at e- shaped
mat erfid s v@](?chlﬁonﬁltbl}t‘)&ka SRR %%a?ﬁfémdr?@%wmg

mechani sm.in the second enbodinment; Fig. 37 is a

s e aasHon e a'hidl el Trstidiu Emd © % igporglody

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

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

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

Fig. 34 is an eﬁplanatory view for explaining a
chstitutional 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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01/ 02/ 2007 nmenber of the drive nmechanismin the
second enbodi nent together with the drive surface 01/02/2007 .
shape thereof in an overlapped state; Fig. 38 is a
di agram showi ng a holding frame of the drive

mechani smin the second enbodi nent together with the
outline of the plate-shaped material; Figs. 39A and

n39Bear &f [toRrgit Uitk halchsaeknoiakhd eWsoddembbB8iMbat Hddether
of a center portion of the drive mechanismin the

wS €608 He eHPO0E MBIt 2 ANG G tARQreS raidi AP ARSI tate;
nodi fi ed exanple of the support nenber in the second

embodirgntsg i3 MiiGh LhessoRPRLts hgﬁaﬁﬁgeﬁ%é be &9% gﬁive

menber are overl apped to each ot her. scription
i R T G R e SR
ofOe 318y Libeo nepBhial ot 11 maleri ol 112 ouf de
O e G a0 S B 8 Yot

bucket (recepti on rt), 212a opening  part, 213 first
tﬁl%o’éﬁl(féﬁqw Sécd I}%}%P?r%igm $ﬁkt,hezfél‘f@hﬁﬂ?fah%%w,m the

217-- novabl e hook, 218- reverse-preventing |ever,

SSRGHFRPOLIBERE 7 2d charact er board, 231, 232

poi nter, 300 decoration nenber [Best Mde for
Car r i¥fy G# ithé fhavenaforow]ng3Ismagidiedyeganple of the
reference to attached draw ngs, enbodi nents 23
support member in the second embodiment, in which the support
member and the guide member are overlapped to each other.
[Description of Reference Numerals and Signs]
[0034]
1000- clock, 100-- dead—weight lifting mechanism, 110- drive
body, 111A, 111B-- spiral strip material, 112-- guide member,
1138, 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]
f0035] |

Next, with reference to attached drawings, embodiments
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01/ 02/ 2007 of the invention will be described in

detail. Fig. 1is a front view of a clock according t@1/02/2007
an enbodi nent of the invention, Fig. 2 is a plan view

of the sane, and Fig. 3 is a rlght side view of the

same. In this clock 1000, each nmechanismis arranged

on a base 1001. Nanely, the clock 1000 conprises a

cdetlle ieiwgittt ilarf wi hp beeddant sbed Q6 fetaiiftimg.al is a front
dead- wei ght body, and a cl ocki ng nechani sm 200

vdper atfted bYyotheadtaadiwe) ght anbeflpolihibft &¥ tHY Snvention,
dead-wei ght lifting nmechanism 100. Further, a novable

Fdecopat k of giiber 300 rWhhEhs ORES ales Midt.h3 the, right side
cl ocki ng mechani sm 200 is arranged [O 36 ]

vﬁ@ﬁa%fM%HH“séﬁét'n@n”@%@@“éﬂﬁcﬁ@f@ﬁé'nQaéhrﬁEcBinsm is
Figs. 7 to 11, the principle dead- wei ght

arirbhiyRg gRchani smI0f Cotﬂ% t].&'g'cgﬂ?océ%é) lt][(ﬂgd 'c%rfnprlses a

conveérting mec anlsn1of

dgﬁé%b?gﬂt Hftﬂf ﬁ&&?a%@%&hfl%éé rh%t”cECha”' D eight

e I nvention, rlve own i F
' e iral _dri par t and . a er surfac
bhfiG %%%at%fg%lﬁﬁﬂ%@s nﬁﬁ&zéﬁﬂpeer&atﬁﬁ bw'&ﬂ% da¥eight
dr|v rfaces |la and Il b. The drivye surface IIa S ,
B8 e CuPFacdiol CRacH %&r% 13 ingndrqhandriie 100.
surface b is the outer surface of the drive part )
Fygtheg, B imgvabds: 8pcorapign pABPEE; 380 pdthrh @nesages with
center point (center axis) of the spiral. As the

thyispckrafee ity 2¢here arenagdous spirals, for
exanple, a spiral of Archinmedes, a hyperbolic spiral

and dQQ%ﬁﬁlthn1c spi ral (isonetric spiral). 24

[Dead-weight 1lifting mechanism]

Referring first to Figs. 7 to ll,‘ the principle of the
dead-weight 1ifting mechanism 100 constituting a first motion
converting mechanism of the clock 1000 will be described. 1In
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 1la
.is the i'nnér surface of the .dr'ive 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 (p.lane spiral), there are various
spirals, for ‘example, a spiral of Archimedes, a hyperboli_c

spiral, and a. lo_garithmic_ spiral (isometric spiral).
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01/ 02/ 2007 [0037] The spiral of Archinedes is

represented, in a plane polar coordinates systemin g3/02/2007
which r is a distance in a straight line froma

center point and 8 is an angle, by r = a8 = (P/2m 8

Herein, a=v/w (a is constant, v is velocity in going

away from a center at a constant speed, and wis

angul aoog&focity), and P=2rza is a pitch distance. In

this case, a pitch of the spiral is equal, so that

t he sphealpiofalApehivmdesdss MStefif i@l einaspt Be polar
spiral shape of the invention. [0038] The hyperbolic

coBirtiahak sl SpEeSENLdhibh £ Ne 329 PLRANE 1P & raight line
coordi nates system by r = a/0. Herein, a iIs constant.

t hi , lLarger., r conmes._snul l.er
ehBr’ 3 SoA80F pSnl ARERHS ol ARkl BT HE T (B2 - 0
the pitch.of the spiral becones

.$..spiral shape,
R P Enr e erS: crd e ¥ 4 8nrel ot Boad) ooTRE Say from
logarithmc spiral |s represented,.by r = aexp[ K8].
2t o Gncous Bt ol menih 45595l SSape G , and
cyrve in mhicgéan angl e forned by.a radius vector and
PatangeAtPi <l gdrseane. Thertdrisr €2spn anvdmne f fsmspiral
.the center goint in a, radius_direction, a tangent
1958079 SRaFviR stddal of Rerhiaeden 15 mosd PaRgeREble
direction is $ = cot-"K. 'In this spiral, the pitch
a%) et W dfershanerf tiHe oktemielanitie by little. 25
f0038]

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

[0039]

The logarithmic spiral is represented by r = aexp[K#0].
Herein, a and K are constant. This spiral shape is a curve
in which an angle formed by a radiué vector and é tangent is
constant. Therefore, in movement from the center point in a
radius direction, a tangent. direction 1is always equal.
Inclination in the tangent direction is ¢ = cot™K. 1In this

spiral, the pitch becomes wider toward the outside little by

little.
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01/ 02/ 2007 [0040] Next, as shown in Fig. 7, using the

drive body 10, a dead-weight body 15 is driven. In

order to drive the dead-weight body 15, the drive 01/02/2007
body 10 is rotated around its axial center 10P, and

t he dead-wei ght body 15 is noved in the radius

direction by the drive surface Ila or lib of the drive

body 1004bBkrein, the dead-weight body 15 is set so as

to perform translational notion (novenent in a

Stralgbktllﬁ@)sﬁb@ﬁglhhglgradlUﬁsQEthﬁedHE!%ebB@Hy1Q0 a
in Fig. 7 (in adirection in which "a straight line

deaasivBgighie i@l 1eenter 4 QR ext ends) oy Y8 dridk the
t he |nvent|on the novenent path of the dead-wei %

dt@99¥we§-éhttl§§éi dﬂh;élt &Q%Cbgay bhlé t}eotrfcgéc%"sdr%ﬁlnd its .

he drive body, so it may opt rar
h t
g fléb?%nfagﬁ SHE VR R e eRlieSon olt?o‘f”% ¥tne
| 004 As shomn n k en t .
rSILLE S S ShE R EvE A sl'tl%apahtm drive
t he adl s directio t he bad UId
b%%’éé 12aH%tejang%§"8e‘?‘?f3e‘$ﬂé§ %%b?gé{ %Eaxﬁé&tat%ﬁ tCtHErfOrm
radi us of the drive body 10 and set such that the
ErRnft et gl Iddypr g megegentednhy SHe ihtd i@@dealony the
and noves. [0042] For exanpl e, mhen the axial center
ragpig 9fsEhej frave modvzdRt B BT edk i(6h Ak news idm d& which

body 10 is rotated, the dead-weight body 15 noves in
2 §t5pighgHing pesspnandedowial cent2s 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 lpng 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'lZa of a guide member 12 is arranged along
theradiusoftﬂuedrivebodyiu)andsetsuchthatthedeéd—weight
i body 15 is gquided 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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01/ 02/ 2007 a vertical direction) Here, in case that

the drive body 10 is rotated around its axial center g1/02/2007
| OP cl ockwi se as shown in Fig. 7, the dead-wei ght

body 15, when it is in a contacting state with the

drive surface Il b as showmn by a solid linein Fig. 7,

goes noving upward. Further, as shown by a dotted |ine

a wekitdcal, dt hecdead) weirphte bady ke wham theidrive @ody 10
contacting state with the drive surface |la, goes

iBoYbng tdavaratdd These:i A0\ i 10¢t LOBEKRESOBs shown in
reverse directions in case that the rotationa

Fdigf.eql i @Acohekhewds hNe Q@éy 19, reNenses. 4 0043 co%t%ctmg
8 'shows an operation node of the dead- m5|ght body 15

s\ﬁ@%@ y/henderd-yei ahts pody. 13 qis a@e%%g{% rstaérfﬂji line in

surface passing the aX|aI center

Fggdy’f‘ 1%0e'§|e1£(§v1ﬁ%mﬁ>g\r%r%ssufr§9t£g§t téqghgwﬁq%%\% c%]‘éted line

I's a col bod eyl iHdrica
e h V|n n,ax arallel.. to the ax
PREL: PobRgndet %9%% bl ST & %:%MP&%F&&MQ
t hat the rive surface I|b with
f?%ﬁs"fla‘iﬁ %Hsl 603 GHTERRE Hbho SRSt boay P R vdgese
atfractjve force Waccording to its wei ght downward,
ARG SoF e Fleldis &€ %ﬁéeﬁegé@oiﬂarﬁ@tmnw% case that the
attractive force Wand an inclined angle cp of the

refrd VeORYL rAEEC T PR ok et adiive bodicl Thepwigies of a
tangent surface of the drive surface) from the guide
edge I3 Df the gui de menber 12. WWen the dead- wei ght
body 15 rolls on the drive surface Ilb, friction force

F ( Hig.cfebhpwisean @@edqhbmmom¢dérdﬁnﬂh@nﬁebdkweéghthbody

dead- wei ght 27
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 cylindrica_l body, or a spherical body having an axis parallel
to the axlal center 10P and the dead-weight body 15. is.
constructed so that it can roll on the drive surface 1lb with-
.the translational motion. The dead-weight body 15 receives
attractive force W according to its weight downward, and also
receives force F according to this attractive force W and an
inclined angle ¢ of the drive surface 11lb (more exactly,
inclined angle of a tangent surface of the drive surface) from
t.he guide edge 12a of the guide member 12. When the dead-weight
body 15 rolls on the drive surface lli), flriction force pF (p

 is coefficient of dynamical friction) between the dead-weight
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. 01/02/ 2007 body 15 and the guide nmenber 12 is al nost
determ ned by this force F. [0044] Assumng that t
spiral shape of the drive body 10 is the spiral of '61/02/2007
Archi medes, the inclined angle cp of the drive
surface I1b (i nclined angle of the tangent surface of
the drive surface) on the vertical surface passing

bbhe axiald e efuildePmch@ee®s £P Awddt -ddt@inliGed By this
exanple, when O = 1. 57c, cp = 11.98; when 0 = 2n, cp
f5r8e04; when 0 = 3.5m cp = 5.20; when 0 = 4ir, cp =
4.55; when 0 = 5.5n, 9 = 3.31; when 0 = 67[, cp =
3.04; ¢ 0 =7.57t, 9 = 2.43; and when 0 = 8n, cp =
2.28 In this case, since t he aning path of the

dead- ormeodjby tth%h ?t'rggs %%E %hﬁjé%ﬂﬁe %%ﬁ/t 10 is

angle Sarf and tange
ent_ surfac the rmned r
821 h g P&Eﬁéﬂﬁéﬂoe%y e R Ve regia: PoRt Fheadyive
orc Fis_ d ter ed_by the |nc i ned I
S%f‘aa%%ti?ﬁe HeFuied 98506 ok W FRAFeTE S a\ﬁea%%h% Srive
assu n t hat he dead- wei ght body 15 rol
Slﬁéacfedt% elffrﬂec%iil% a§§d§73§élﬁﬁdt]%?|ad%‘sawct9ﬁte¥ 10p
respect to the gU|de edge 12a of the guide nenber 12,
beqqnas o1 £érce tpnoducedobyexanmsl &l Whenig=FL . W.afch11A§8°;
descri bed above, the larger 0 becones, the snaller
where i AcRTnep =ar9gICel °cpwhenddres.3.15x,r @sal 5, 20%Ne whemc§ =F4x,
‘becones also snaller, and the friction force al so
¢ beclomsS; shahl @r= Therefere, 3 M1houthesuiong the pegi 6N04°;
in which 0 is 28
when 8 = 7.5n, ¢ = 2.43°; and when 8 = 8x,. ¢ = 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 11lb and
a tangent (tangent surface) in the predetermined radius
_direction is obtained by the above calculation.

[0045]

Next, the force F is determined by the inclined angle
.q) and the attractive force W, that is, F=Wtan¢. Here, assuming
that the dead-weight body 15 rolls by the rotation of the drive
ibody 10 and slides with respect to the guide edge 12a of the
_gﬁ_ide member 12, friction force produced by this slide is pF
= W Wtane. As described above, the lafger €6 becomes, the

smaller the inclined angle ¢ becomes. In result, the force

F becomes also smaller, and the friction force also becomes

smaller. Therefore, without suing the region in which 8 is
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01/ 02/ 2007 small, friction |loss reduces. However, in

this case, in order to secure a novenent stroke of th

dead- wei ght body, the size of the drive body 10 is 61/02/2007
made | arge correspondingly. [0046] -A drive |oad on

the drive body 10 due to the friction force gF of

this dead-wei ght body 15, that is, friction loss is

stnakén fsidMEoares teéudest anpavdheinyeen tthies axisal in order

center 10P of the drive body and the gui de edge 12a

toosedtiBe xRNSRt kthEke f WHHBad~WAAGBLIBONVA the size
radius d of the dead-weight body 15 to its dianeter

ot thhegkaygesbay Ther efoksde Daﬁ@éecéf‘@és bﬁéu%ﬁ ance
is, for exanple, equal to the radius %omm in~ Fig.

8, thephgsction loss M- that is the Ioad on the drive
body becones Fd. [0047] Further, the drive body 10

32 of el?h?%eaJ%? o g “ﬁ&? 1?62 d?‘%grtgggﬁt@ﬁggg&m
rebfe' " it e?@fsfﬁsi’&?%htwéﬁ%rﬁ fltfh% i glse;a;?n “Poss
1% Bl PEbbu e i e st L Righ EBReer

e in case that MF = Fd (d is_the radius of
1R 8T 05 A ur Bostgnc: She s E0FBERS (Gd thyertension

rol ling, the total |oss MIOTAL is represented by
LIeOTAS WH MR zapgeLgpe epadivg ot mﬂ@@@@ﬁwslgat body

(W + W e. Here, 29
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 driﬁe body 10 causes axial loss My by its
- weight Wy and the weight W of the dead-weight body 15. This
is represented by the.following expression; My = Wo. (Wo + W)
_é, in which e is a radius of an axial support of the drive body
16, and po is coefficient of dynamical friction of the axial
- support.
[0048]
Putting the above results together, in case that Mg =
_MUFd (d is the radius of the dead-weight body) is the frictional

loss by rolling, the total loss Mrorar iS represented by Myoran

= Mg + My = UFd + Lo (Wo + W) e = p,Wdtanqi + o (Wo + W) e. Here,

29



01/ 02/ 2007 in case that the follow ng val ues are
used, the total loss cones to about 2g-cm = 0.2, 0 §1/02/2007
0.1, W= 5g, W= 50g, and tanp = the average of the
above val ues. Therefore, the dead-weight body 15 can
be readily driven even with slight drive torque such
~as a novenent of a clock. [0049] Any of the above
iresabé that shevlilvwdasevd hats arsl ngh @, tHeathtvel gbks comes
body 15 is driven. In case that the plura
tdeagowel altcbod] es ola ape sidgny tapeouy|y uvw%,(f
exainE, %Fﬁpcgge Phgt Pﬁe JgggﬁagigﬁﬁLboaies I éggytan@
=2ERANGRG-d e BEWE abBOS! T4 ORSs Of MRILANNS Bhe R af Wl ght
Fig. 7), the friction loss M is obtained by

b@gﬁlyt hgl ‘é%ﬂgbgﬂfeéggﬂf Q1% b éQ&E Pl rﬁﬁ%@%ﬂf&; torgue

t he dead-wel ght bodies 15, and the axia 0SS

ai.ne i pleyin i.n the expression by the
sgRhongeq. nifeiht! Revh g%%%t%odi es 15. Here, with a
pitch 864%2e spiral in which the dead-weight body 15

is noved ing 15 mm in order to raise three

dead- yei gh éﬁgﬂi s 15 si ttaneo sly or sequenti al

it H T SR EBRVF CERT Rl Bl SIS SRofdseatia vatingle
dbogy 10 having@p radius of 4 pitches, that is, 15mm x

397 hPPE hOEWssat y1 8o drtiedducel Angagghddstt tHee plural

dead-wei ght body 15. Further, the axial loss M is
depdayakal bypadiafn 1 3wre §ipuddansoual vagaivee ¢farcersnple,
_loss M- is obtained by trebling the whole. The total

in ge$q $hajisthey derd-appiahvaloddss bt araedrrangad ébl phgral

the aforesaid result at the nmaxinum that is, the
resttalon okl posigiomsxsB to 6(F dm &gl e%k, t3%k friction loss
My 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 pitches, that is, 15mm Xx
4 = 6cm is necessary to introduce and exhaust the dead-weight
- body 15. Further, the axial loss My is obtained by using 3W
~in place of W, and the friction loss My is obtained by trebling

the whole. The total loss is, using the above values, obtained

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

total loss is 2gcm x 3 = 6g-cm or less.
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01/ 02/ 2007 [0050] In a conventional nmethod, with the
dead-wei ght body held at the periphery of the drive

body, the drive body is rotated froma state where 01/02/2007
t he dead-wei ght body is in a height equal to the

axi al center of the drive body to a state where the

dead- wei ght body is arranged right over the axia

cent efposeher eby the dead-wei ght body can be lifted.

However, in this <case, a position on an arc of the

peri pharakosiveskeonhi (e t15od Randisd Rt dE-hRMghReody held
rotational center of the drive body in the horizontal

a@l tREIHOP dise B SAELPRE Dre TOEF i ri e pdBF M Potated
torque necessary for the drive body is produced when

g deadsveigldr bady slard s, \ﬁitngoageigeil?rac hgié;g-l'tg )?qual

peri pheral circle. The nmaxi mimtorqg I's obtain

téih@hgr ggg%gag%ﬂlgk%}% t}lx\/e?{%irti@% %ﬁ%ﬂf \ﬁ%i %htsgg%gﬁg%g%e the

stance rom e axl a cent er
' t he _dead-wei ght_b . _Th f .
GBB1BoROAY DRLLS SRt I, Bl TOET L0 €T O e,

od i,s 5g, and the radius R is Sc the required, .
wBSF ey e BeLNei R CRSA ctn e SfbetnediSdivit in this
nunber of the dead-weight _bodies increases, the , )
CHEKI IR &Pseni AEFeakeshadiarifhgral mimcder which is
also in this case, in order to obtain the total |oss,
meHe HhdEAnt deom sheurehaklangddcebteneo§ rit idor Meodedy in

simlarly to the aforenmentioned. Therefore, the total
theshorTizemial dhbedihemt ipesontsrbgreinteonpaerdfabeh the

the total loss (30g-cm) in the conventional :
najaggimdiogiaud neresgamgchiani she dniee runkyr dls pvabueed| when

result, the total loss in this enbodi nent beconmes 31
the dead-weight body starts moving on the arc of the peripheral
circle. Themaximumtorque is obtainedby the product of weight
W of the dead-weight body and distance (radius) R from the axial
center of the drive body to the dead-weight body. Therefore,
for example, in case that the weight W of the dead—-weight body
is 5g, and the radius R is 6cm, the required drive torque is
30g-cm. Also in this case, as the number of the dead-weight
bodies increases, the maximum torque also increases naturally.
Further, also in this case, in order to obtain the total loss,
the axial loss is further added to the friction loss similarly
to the aforementioned. Therefore, the total loss in this
- embodiment becomes 6g-cm, compared with .the total loss (30g-cm)

in the conventional dead-weight liftingmechanism, on a numeral

value. 1In result, the total loSs in this embodiment becomes
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01/ 02/ 2007 one-fifth or less on calculation, and the

| oss torque conmes to a very small value. In an 1/02/2007
experinment, a smaller value has been obtained. [0051? /02/200

Next, in Fig. 9, a dead-weight lifting mechani sm using
a drive body 10 and a dead-wei ght body 15 which are
simlar to those in Fig. 7 is shown. However, Fig. 9

csleews FaRObREL e s &XGAPE L1 bl 4] &b, aaRPSiHd A d t\Mi'qulIé comes
t he dead-wei ght body 15 is held on a drive surface

tbl & v fishizaneshlfieom thaln iRpErSment, ANshdt Ser value has
exanpl e, the dead-weight body 15 is not set on a

p¥eht beahisugface passing an axial center 10P but on a
top position |lbp of the drive surface |Ib as shown
in FigygodP Further, since the dead-wei ght body 15
does not stabilize on the top position |lbp of the

2? ‘erge Hon e#lgbo?%“éf’%%%gﬁta’%{%bﬁﬁf%&dgdé?%h%ﬁsm using
d d d
%% t ) i e bt vt 38V o, @rauﬁa%llar
ers..[0052] _In this case since the dead-weig

t%o 3% & %]rgrangelds fhPithe Pt oftBosPt SBAVEL Bgother

its tangent (tangent surface) is alnost horizontal.
ARk gt WhifheasPrsifhpBhi k Héhi eleddendieghir Wsd@it1 Body 15
recei ves fromthe guide edggs 12Aa and 12Ba becones
1sk@ldepnt hah it saidacd dlbels ¢4 Bterenyt Hooomdadateis) Fig.
. Thus, since there is little friction |oss M-, the
74 offal thossexiamp bt sothedidezd; wabyhthdtodihé drisvecitossti sn a
further reduced. 32
vertical surface passing an axial center 10P but on a top
position 1lbp of the drive surface 1lb as shown in Fig. 10.
Further, since the dead-weight body 15 does not stabilize on
the top position 11bp 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 12Aa and 12Ba of the guide members.

[0052]

In this case, since the dead-weight body 15 is arranged
in the nearly top position 1lbp, its tangent (tangent surface)
~is almost horizontal. Therefore, stress F’ which the
dead-weight body 15 receives from the guide edges 12Aa and 12Ba
becomes smaller than the above force F (ideally becomes zero) .

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

is alsQ reduced, so that the drive loss is further reduced.
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01/ 02/ 2007 [0053] Figs. 11A and 11B show the states

inthe vicinity of the dead-weight body 15 in case

that the dead-wei ght body 15 is arranged, shifting 0170272007
fromthe top position Ilbp to the side .reverse to the

rotational direction of the drive body. In this case,

conpared with the case shown in Fig. 10, the position

of thegogaidle edge 12Ba | ocated on the |eft side of the
dead- wei ght body 15 shifts to the |left side together

Wi th Fhes.posa tdren 108 iheydeadswetgbtimady $5cifhey of the

gui de edge 12Aa | ocated on the opposite side to tﬁ

ladewaf ghhi 5oaYyi de eH082sd 2Ba Stﬂ@cc?éaaﬁi-w& &?1?15 is

position as the position shown in Fig. en
a@&hﬁeeaur%m%ﬂn@ A G QGKWS S8 ﬂonveheﬁl £¥% %evlsme
under this stat t he dead-wei'ght body 15 also rolls

rst AL S LAY, o
he d f .
cggevecoc;?gi‘ggewkl:g @é nga?set %‘hcel\é'i, \(;:Lenat S ag[ }%gf.p\efltlon

§tru nove

splt?lgl a‘%’éie %e %ﬁSvgﬁgBﬁ eg?ca‘éggiro\éﬁ.%%ei %gef eoe%IP the .

referr| is v2/vl = 1/0 hecause a =v2/

dead- Wﬁrl dﬁhgﬁ ﬁ%‘éngOt%géj(ﬁTé§’ftt fddgnepyather yik Uthe

becones. Therefore assuming that 0 = 1. 57c to 87c,
PRF Lo OFO@@E]dﬁ@ﬂeweéghét dn Ist-at T glbde edge 12Aa
dead- wei ght body 15 will be |nvest|gated By the
leraadhige tha s ide tHaledrtiovdhisogydel0f thés guide edge
dead- wei ght body 15 itself rolls countercl ockw se. At
13, is located in the same position as the position shown in

Fig. 10. When the drive surface 11b 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 11b and the dead-weight body 15 on the -drive
surface 11b, since the driv‘e surface 11b 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/vi = 1/0
: because a =v2/® and vl = r-®, The larger 8 becomes, the smaller
_ vZ2/vl becomes. Therefore, assuming that®=1.5% to 8%, v1i>>v2.

(0054}

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

10, the dead-weight body 15 itself rolls countercllockwise. At
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01/ 02/ 2007 this tinme, by the rotation of the drive

body 10, the dead-wei ght body 15 receives force f' byg1/02/2007
whi ch the dead-wei ght body 15 is noved a little to

the right. Therefore, force F' produced between the

dead- wei ght body 15 and the guide edge 12Ba is a

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

Niant pine, GOr tRs ponditignt of the dofee voayWanepeshowvdight

Fig. 8 Inresult, in case that cp is not greatly

Htidf esenbcki 08 Corae ttheplofgeck" thd erE N alghdyBody 15 is
smal ler than the force F. Therefore, friction force

rovedU@ 10 dthies fPri0fe i PRCONEE AlQ, JTRIARlcd an dhRiuced
friction force F shown in Fig. 8. [0055] At this .

deltient 'Eﬁed'tiéﬁﬁtk@ﬂ%gfé 1% ) fid gh{(ﬁgh‘&g%%&g Sﬁgé 8%5?%5 a

bet ween the guide e a an
si nce .vl v2,.i.S _the upper directign_in the ,

aiun Ry eabed Pibabbitan ere Sheadaige Bkt Bedarsdtane
t he quide.nmenber. 1 is fixed, c arjson between a
CBOFREPORIPHEY FEae eF RALt b EROPAGH Fste Bro GRFESULE,
.be perfaornmed as shown in Fig. 11B. Then, at the point _
18fc$$‘?ret 1t @ e BehdIRd lght Vdderente drcacPs, thee drrre F
edge 12Ba in the |l ower position. At _the point of tine .
bpoome s L viReT) SRSiLdISE bBay W domcscFs (HelRide edgdction
12Ba in the upper position. Nanely, sliding velocity
fpeeoden” thite fixddiguifdeceeleod@Bae anall s hemddldd gt the
body 15 is vl-v2. Therefore, the friction |oss
Iprodieedidyce oltFi sigowl imedeads wei ght body 15 is
reduced, conpared with the friction |loss for the guide

edge 0¥ khown in Figs. 8 and 10. 34

At this time, the direction of the friction force uF”
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 thé guide edge 12Ba because the guide member 12B is
fixed, comparison between a point of time t1 and the next point
- of time t2 will be performed as shown in Fig. 11B. Then, at
the point of time t1, the dead-weight body 15 contacts the guide
‘edge 12Ba in the lower position. At the poiﬁf of time t2, the
dead-weight body 15 contacts the guide edge.lzBa in the upper
position. Namely, sliding velocity between the fixed guide
edge 12Ba and the dead-weight bddy 15 is vl—v2; Therefore,
, the friction loss produced by reolling of the.dead—weight body

15 is reduced, compared with the friction loss for the guide

edge 12Aa shown in Figs. 8 and 10.
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01/02/ 2007 [0056] To the contrary, in case that the

dead-wei ght body 15 is held in the |owest position of1/02/2007
the drive surface |la and driven, also, the friction

| oss due to the friction between the guide nmenber and

t he dead-wei ght body, which is produced by rolling of

t he dead-wei ght body, can be simlarly reduced. In

this da®eslsi nce the dead-wei ght body 15 can be held

in the |owest position of the drive surface |la by

the atror abbi venteseg, ihncsasechhetthdeddni-aldial body 15
speed is constant and slow enough, the guide member

ilsS heald rlﬂquéhéegjewél.@we%(%ltién' StPEREtdLald ySl.'llqﬁ':ﬁllG_r able ang
that gui de nmeans for holding the both side of the

- geeadnveight, bedy %§1b§1ugﬁol’bg§ddl§é Frﬂbé) arl oy f?%%nc%%%ween

descrlbed above. 57] [ First e odi ment

R .g%?%ﬁﬁ??lhgaﬁél: yeteh 2%%3d?”b‘?*ﬂw§{%c oduced

%ﬁ%%#ﬁ% o SrE°aGd et b bodighe® PRITRE  Adnaregiiosa.

I%@T%%i%%ﬂ /eyt e AL ﬁ%gsﬁgﬁigi Bhreld 1h the
view of the dead-wei lifting nechani sm

ht sid .
l%% Eag @R F %Qeérﬁ&%ﬁeeﬁﬁgg Mzl Sherpletractive force,
dead- wej ht lifting mechani sm 100, in which an
l%rﬁar%ﬁqée parie roéﬁ%lﬁﬁaéxﬁPeﬁérltS ePnshangeyd diaghenough,
body are set. This dead-weight |ifting mechanism 100
thedwide m@@bggdysm redWdireld . 3Bowever, 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 firs.t embodiment
~of the dead~weight 1lifting mechanism 100 lin the clock 1000 will
be described. Fig. 4 is a perépective view showing a state
of the dead-weight lifting mechanism 100-viewed from the
. oblique upsidé, 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 Flg 6 is a perspective view of the
dead—weight 1ifting 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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01/ 02/ 2007 a spiral drive surface which spirals from

the inside to the outside counterclockw se is forned.

In the dead-weight [|ifting nmechani sm 100, when a 01/02/2007
spheri cal dead-wei ght body (not shown) is supplied on

the drive surface of the drive surface 11 at a | ower

position which is slightly above an axial center of

a bpideilverbhodysitBacthehdendsperght bosgly giaduadide to the

rises wth rotation (clockw se rotation in the shown
centaiflee) cofnt dec 1 s kwies dody 1Add:-madhen trhe eigad-weighleight

body reaches an upper position, it is taken out.

118938y méenddd sm drogewhadya ihed A BeQb-5ELERE body (not
materials 111A and 11B, of which a side view from an

sdxtah diregtdofed Sn L A %I%agﬁgfa@éeoﬁrﬂl‘@gﬁqx}@ sfirface

rOM/before and behind in the draw ng (nane

13xi@ly dpfect @Df}L:&f A4 U gg %dqlhélg}p%abbve%eﬁieaoln center

parts o |n er sur aces an aces

I I I ivwely .
T B BAG I BT e
aces.

f con e the e dr.i su

whH Rt talﬁéld%ﬁI) S Oﬂé)&@h Shpsg Gfanple) of the

arra ront and rear both sides of the spiral :
dEIY?B%ﬁ§¥é¢V% g@? Fheadepfirgeivhé ﬁ@ﬁ&lﬁ@acpﬁén§§ upper

113A and 113B are provided in order to hold the
Pofebidt i ght ‘body2 ket dtftfed on the spiral drive surface

of the spiral strip material pair 111A, 111B so that

t he dé¥th8dei ght body does not fall fromthe drive

surface. In the holding frame 113A arranged on the
frontInsitdéds dnivatbedgel 1934 pahirclofopénép3Baterials 1114

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 éf the
spiral strip material pair 111A, 111B so that the dead—weighI:
.quy 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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01/ 02/ 2007 forward in the vicinity of the axia

center (on the center side) of the drive body 110 is g1/02/2007
formed. Further, at the peripheral portion of the

drive body 110, an exit 113Ay opening forward is

formed. The spiral strip material pair 111A, 111B, and

the holding frames 113A and 113B are constituted

fiomwegdalnl yhby i siupipor biEnthaerbel sschtdk and thikdB:naad side)

fixed to a hub described |later. [0059] Behind the

odr te dodye iy as sHewtoirfel. gsrubthand HEC tha pdiriiyBeral

source 120 is arranged, and a drive shaft 121 of this

pOELYenSOE e k30 Ve 2606datOci hubl 322 .o pEMAYEN forward
appropriate rotation driving neans such as a drive

i BDA &N @ﬁeu§%ﬂr§§ st Qtﬁ't\é§1§9%a?ﬁr 12Q.5,t D818, and the
drive.source 120 i s conposed cl'ock “dri'ving

h&@&hﬁ&' §£%Iﬁés mpygAEDL & EL'i‘313“hn?eeE’BgQi:E‘éﬂgedTﬁﬁtegQQlly by

22 is fixed to a center portion o rrve b

oo e e O S T 005

1 , in front and rear positions of a base 101,
support frames 102A and 102B are respectively fixed.

ThesefH%%ﬂport frames 102A and 102B support the drive
body rotatably t hrough the hub 122. For the rear

supp fra a support extension part 102Bx
ext e%é%]o‘ évsrwﬁpé‘dw A5dShAVE Syppbyg- °B and 5C,

exten3|on part 1028x supports and fixes the up
2 SEivicofcBrCe Haf des Weﬁyzanqihasd@w@esmelﬁllgeﬁ this

37
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‘mechanisnl(a.movément) in this embodiment. The
hub 122 is fixed to a centef 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, ip 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, ForthérearéupportframelOéB,
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'lIZ

37



01/ 02/ 2007 is interposed between a pair of the spiral

strip materials 111A and 111B, and arranged so as to g1/02/2007
extend up and down. The | ower portion of the guide

menber 112 is fixed onto the base 101. [0061] In Fig.

4 or 6, the guide nenber 112 is fixed, and al ways

arranged in a fixed position (in the shown exanple, a

iposnténposédtaigheut 2 ypper oartthd eperasi gesihatbBeialis 1114
axial center of the drive body 110) even when the

athed velBpdynd Y vaoiggiceso dd&ogukdendnmepbeld dbanhasrige lower
pair of guide parts 112A and 112B extending up and

pdewionAofaitheotut e gehBer Patt sid12A@dbAdZB 1Y ©ase 101.
respectively arranged so as to extend up and down
aboverbbhgijaxial center of the drive body 110. The
guide parts 112A and 112B have respectively guide

edgestl32Aa and, k128 dﬁﬂ&$n%&%era£%§@%??1§§8° qﬁi%ﬁways

- each ot her” and forne SO as to exten
I d
2PheNGsd %o“f%%aﬁ?gﬂe WPUEnbe A tpnRlE, HbO81tion
' body. 110 th l.ock
RS RP it iad %vﬁer°%cﬁsgm‘&%%a%a%a3%ﬁ&:%%rgf the
side above the axia

dltélg\ﬁ% B rotf@fnonal 55 Eher w%osé{rltloﬁgtatﬁarne”aieoﬁmde

e S|%¢%reverse to the rotational direction side of
ehdide oty PEd rekf efidsdeiRales ndad sk AlrBapkyepaing
the side little reverse to the rotational direction

uRsi R aBeyR- t e PakraPicéhreguidgoar tsnsl Kownd nl 2. are

6, for this dead-weight lifting 38
respectively arranged so as to extend up and down above the

axial center of the drive body 110. The guide parts 112A and
112B have respectively guide edges 122Aa and 112Ba, which are
arranged opposed to each other and formed so as to extend up
and;iown.above the axial center. More particularly, one guide
part 112A formed on the side of the rotatiénal.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 l1ifting
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01/ 02/ 2007 mechani sm 100, an entrance gui de 132 and

an exit guide 133 are provided. The entrance gui de

132, when the entrance 113Ax provided for the hoIdin81/02/2007
frame 113A comes right over the axial center of the

drive body 110, introduces a not-shown dead-weight

body through the entrance 113Ax onto the outer

meuttfaades: 0001 hen epiti-ahcst §hpdaet B2 iaaldSad IbA 260188133 are

The exit guide 133, when the exit 113Ay provided for

prle ikelidi nghkr aRBrahddAgandeshow) kel Ghed £@FBSIce 113Ax
right over the axial center of the drive body 110,

peyhadsbsréPeiiohs3hong Heatks WaisghtoRodYri MY 6hebashe axial
risen while being guided by the guide nenber 112 wth

c%%ggEOtéfioﬂh@fcﬁhﬁmﬁrb%%ybo@¥8lloi%9£§??93%r§%e§%%~5hown

These entrance gurde 2 an

Y. , ,
IBR8; REZARE, OBy rib oY EntYAREE' G0oRE ohdonad puter

rive The ™ entrance
' [ 3 h in t i d :
L RN Sy, BB A L 012" L s
THET g OITER. CPEORSI© Ak PEOGEsth feht g pg Lding Erame
gggd}§§gﬁpt body_supplied from _the entrance guide
1435 a e 18nF+Anck CPIMsR tdghdap¥eat the axbgl center of

the entrance guide 132 with the rotation of the drive
thp i 19, L&Y i tGrogrdedsts ¢henaatnsibgenofieadewhréplitngody

frame 113A through this entrance 113Ax, and arranged
wigkch hassui ek edii lef be heg gpiirdad Sivr fipe watide mémban 142 with

and 111B. At this time, the introduced dead-wei ght
thdsotiat aen angethdedmisen bdady gul detBBough the exit 113Ay.
These entrance guide 132 and exit guide 133 are supported and
fixed by a supporter 131 in front of the drive body 110. The
entrance guide 132 and the exit guide 133 are, as shown in the
drawing, formed in the shape of a gutter through which the
dead-weight body can be introduced or exhausted while being
rolled.

[0063]

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

-of the spiral strip materials 111A and 111B. At this time,

the introduced dead-weight body is arranged between the guide
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01/ 02/ 2007 edges 112Aa and 112Ba of the gui de nenber
112 opposed to each other, and the position in the (g1/02/2007
rotational direction of the dead-weight body is
regul ated by these gui de edges 112Aa and 112Ba.
Thereafter, with the rotation of the drive body 110,
- the dead-weight body is gradually |ifted upward. Wen
adye seXil EAa 14130y 1@Fee alfs t BBogil ge imentthe pogi épeds8ber® each
the dead-wei ght body is arranged, the dead-wei ght
cihhdy ,i anexhauspedithbaugh thii sodxitti ohb3Arirectthenexift the
gui de 133. Actually, the plural - dead-wei ght bodies

dedpphicedntrvsay hes elqiantedWydentd2 @ifde S&%@é‘tﬂ Bz ana

lifted respectively by the above procedure, and

1exhaust ek segtent i 3)iloh fHhembhe te%ht o guide &33/e (b%q/l]uo

In the thus constructed enbodi nent, the dead mel

tHQQ%ﬁdJ%é the % Q&Qgiy EH%t%HHI Iﬁtheex1t

provi ded i Fedet er m ned positidn of the rive
t t \
l??ﬂ%_%&%e?ﬁggﬁg ﬁﬁgdj%!%ﬁé¥y pg@i %h %Q—Welght
bgéttlil Ofbé\ 5 Sk e”tloq%’tp%@ ?‘l‘én?% ﬁesﬁé'ﬂ%!aiough
d 3 ded. | ,
) B A PSS e
flxed osition and exhausted from anot her fi xed
%%ilW?%ﬁP qufuﬂﬂ%ﬁﬁg(ﬂﬁﬂﬂlﬁ?edﬁ§F§ﬁ8€F ghidgel32 are

dead-wei ght body is always constant. [0065] Next,
sweﬁw&x éltfutgd 1esPsEtivedvebpftheabewiet Pracelsre4oand

exhausted sequentially from the exit guide 133.

[0064]

In the thus constructed embodiment, the dead-weight body
is introduced from only the entrance 113Ax provided in the
. predetermined position of the drive body 116, and exhausted A
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 piural exits-lIBAy may be provided. In any ease, since
the dead-weight body is always introduced from the fixed
position and exhausted from another fixed position, a moving
range (moviﬁg disﬁance) of the dead-weight body is always
| constant. | |
10065]

Next, referring to Fig. 12, structure of the exit in the
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01/ 02/ 2007 enbodinment will be described in detail.

Since the spiral strip materials 111A and 111B are

basically arranged in a row with the guide nenber 11(2)1/02/2007
t here between, the surface.of the spiral strip

material "111A and the surface of the spiral strip

material 111B are, in the sanme angul ar position,

dydwicddaleny at 11 be daseribeyeh.ddovielver sinretfies eplital strip

113Ay, an exhausting part Il Ay of the spiral strip

mateariiadls 111A exdsiig ore theigade whetkangtheifXatrow with

113Ay is provided is low at the level, and an

techgustie ngempar t111d kB ref i PResP] Mle SitREBLE 118 spiral
111B existing on the opposite side to the side wheré

tehe paxd tte Ail3AY 11 8 SHOVA ' | tsdie e i
SI—Iergby, ev\ﬁwlen t he exifylg%%;%ggg]%ghignsél%l gg?%ﬁﬁngtemal

1Regi 1} on of .tth!%esgﬁ@d%r‘gﬁfg%{/ pﬁj%g%i%}é Bgs\gfgégﬁy: %g the same

angul ar’ positionis gui de ne )
1de gj éﬁ%} pody 11 S t he exhaustin ar.t
I_I? yV\g# The Spi raIJC %stg%\ig %égﬂ at™ 1 Lfsotjtrf% poart 111ay
sti.ng part .Lil Ay of. th iral , stri teri,

o R S R Y iRy 4R &P Fod e S il where
13Av.,onto the exit, guide 133 according to gravity. In,
CRGER L BohdBatiavstEe L6 16 pf G LT SLe RBE ap cxhausting

different in height is gradually provi ded for the
PIpT ra 1B Ot ther 8PLaRS STTIA Bafernual 1R weiis tdmgupar the
positions approach the exit 113Ay. Hereby, the _ '
ORI MRiSge bedihe 15ideghare dhiet e118AY! Fppricastreyided is
t he dead-wei ght body 115, noves gradually to the exit
higsaf thedevalnd Heriebyedivher|thexhdtsi dAweradelws in the
exit 113Ay appears. [0066] -Fig. 13 shows anot her
fowend ystsoniad ¢hether tead-meaght4body 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 11132, 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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01/ 02/ 2007 the exit 113Ay. In this constructive

exanple, in the position where the exit 113Ay is  (01/02/2007
provided, inclined parts 111Ay' and 111By' which are

inclined to the exit 113Ay side are fornmed at the

spiral strip materials 111A and 111B. Further, an end

of the inclined part 11l Ay’ on the opposite side to

thizee ki t11 3EK3 Ay Isi el § scaktirhe tdaeretmel e a9 nathemd sdfcion

the inclined part 111By' on the exit 113Ay side, or

whewer thByegtiich11 BBy constswtdedN, iideitendgavedghtl 1eedy and

115 can be guided to the exit 113Ay by the inclined

1paBys WB1AY agadihkl Byed. tdheiefokes 11de, deatds \é@*eg%med
body 115 can be exhausted snmoothly and surely.

athtBe CASEral tst'rippfaﬁfzgfﬁgltg ik e 15RkEral Fﬁffl‘lé’r an end
materials 111A and 111B are constructed so that the

oENghi ned-angl e (ghgjﬁ@pﬁg gxf?ﬂi%g%ioﬁf}ﬁé %ngi{{l%rto the exit

posi tions appr
t. bed e t 0
TR & BT PR IR L G %m@é{ﬁluc’i&reg part
t e a 11 of t.h drlv bod I n the
1Pg%’al %%t rlgltﬁé ma%grtl a?f%%ytl& g‘rs?d ﬁ]iBe‘Lo"‘fe gar dgﬁg Stlhcé} the
ul ar 03|t|ons of the entran 113AX
C% BHUCT MYy Pt 5% SRl (AR5 e ah Pea fed dpgahy the
E forHed hi gher than an |ntrodu0|qgarart 11 Bx
et Héﬂaﬁﬁb% e NG ihed PRFERY. L 18 ardid Rudy 1Theggfore,
be constructed so that: when the dead-weight body 115
tf}%ﬁﬁé&u&’@d@fﬂt&h@%éleﬁwaamexeau%e@agn@%tlalcy gusaly -
the introducing part illAx, illIBx, it is prevented
In fhi St ArSdedd Wei e foodyld thafothdsswiitabfstadp 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. In the spiral strip mat.eria'ls 111A and lliB,
_regarrd'ing 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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01/ 02/ 2007 the entrance 113Ax due to excessive force.

In this case, it is preferable that the spiral strip 01/02/2007
materials 111A and 111B are constructed so that their
difference in height is gradually reduced as their
angul ar positions go away fromthe entrance 113Ax.

Her eby, the dead-wei ght body 115 can be driven
téwpenhkypnceFut Bherduednt raddsy itve tthe cexanfh ecliis Eage, it
13, the introducing parts 111Ax and 111Bx may be
idowmadedabiel thetd tive tdweiopposttEp mdideriadd ha 1A and 111B
entrance 113Ax side. In this case, it is desirable
atrbatorsdt anet @f sbhédtht heduAifF paiicelidMeightt e gradually
opposite side to the entrance 113Ax side is at the

reaieeleyel tiasi AR a6f pokhe ibRkr gdushag Nt tHd BrteBnce
the entrance 113Ax side, or higher. Hereby, the

108A4d - wWeighty, body e kL3R i Q;J%ﬂ B&&quicse edrﬁ?@@%ﬁb%thly.
[ 0068] [Second enbodi ment’] Next; re erence to

Fﬁfaﬁer35:é§r9cr%9ml§%§8°&{@ ex%fﬂ%ag.' ﬂ?']itl “f ohbc%e IJerltrodch.ng

escrib ticall
d ]
pégg%“&g%&{}gﬁg. li’\ﬁ%;’g%# %tdcﬁ%mf$gglc§%%§n%o :Lfsfle opposite
tt 36 d 36 d h
= eehip et S PRo o o drchEPE A ner ot f drocaRr ERP1e
tﬁﬁ%@%%%ﬁ%e foite igPody ?égéo“aﬁwaéﬂi%x“’éh b GPR g1 de
menber and a support menber of the dead-wei

ht
L9 i 7 Heetanil X0l deoget derthf tfrﬁ%eledfrei%véswef grg of

shape in an overla ed state. Figs. 38A and 38B are
the é@?ﬁﬁgugh@wp@gft ) Bx on the entrance 113Ax 51de, or higher.

Hereby, the dead-weight body 115 can be introduced more
emoothly.

[0068}

[Second embodiment]

Next, with reference to Figs. 35 to 39, a second
embodiment will be described. Fig. 351is a schematically front
view showing a dead-weight lifting mechanism 100’ in a second

-embodiment, in which a holding frame is omitted. Figs. 36A

-~ and 36B are diagrams showing the plan shapes of a pair of

lplate—-shaped materials which constitute a drive body of the
dead-weight lifting mechanism 100’. Fig. 37 is a diagram
showing a guide member and a support member of the dead-weight
. 1ifting mechanism 100’ together with the drive surface shape

in an overlapped state. Figs. 38A and 38B are diagrams showing
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01/ 02/ 2007 holding franes of the dead-weight lifting
mechani sm 100" together with the outline of the 01/02/2007
pl at e-shaped nmaterial. Fig. 39 is a |longitudina

sectional viewin the vicinity of a center portion of

t he dead-weight lifting nechanism 100'. [0069] The
dead-wei ght lifting mechanism 100" in this

renfishidigrefitamas shiovwhd dé&ad-w8bghitolprt s8g achhs@ism 1007
101', a support frame 102A', a support franme 102B

thad thg: raws thpidtd oweXtiersbontipanil ak@2BYaped gaideial. Fig.
menber 112' having guide parts 112A° and 112B',

3PP LloRgabaASnd 14k c tithail4Bew £n R ﬁgglnlt@%(f & center
drive source 120'. Since these parts are constructed
pRIdilodl lof t@et B@%@ W@lgﬁ% ﬁlﬁ%&ngﬁ‘ﬂeéhﬁﬁ%m therr
descrlptlon is omtte I'n this enbodi nent,

as a dppye)menber constltutlng a drive body 110", in

pl ace of t%e above spiral strip material, a

pI at eTﬁQapﬁgaHa\tdgi 4: 1}%‘%\5 11?&%cha§ilg§ﬁed10'®r’] \Ml'nChthls
a plane viewin a axi a detion s pi ral'-'shape
lLa d t [ 111A 1118‘ ' ;
eﬁ@neé@mgﬁ% WRRTERE U H o % o GRe: b7t hoboRaReL 301"+ @

the drive

the a n of s lar
SYRER th r?ﬂ?ciﬁ%ég i f FHQp8§|aﬁrépPegﬁggngav%ﬂﬁ Yopport
g%ate sha ed terlal 111A°, 111B as shown in Figs

AS Loy ﬁé@xars@%} dgymembethape’ EnviRE @Ry dst parts

pl ane shape become drive surfaces illAXx', illAy',

1%% Bend dddB | ByrPorh nemper e mddd mend, 1 hABEx anpIud LA2
whi ch the end edge (outer end 44

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 beody 110’, in place of the above spiral strip material,
a plateﬂshéped material 11147, 111B'. is used, in which a plane
| view in an axial direction is spiral-shaped. Here, the
plate—shaped material 111A’, 111B* is a membrer 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 p‘late—shaped material 111A7; 111B’, as shown in Figs. 36A
and 36B, has a spiral pl_ane shape. End edges of its plane shape

become drive surfaces 111Ax’, 111Ay’, 111Bx’, and 111By’. In

this embodiment, an_examp-le in which the end edge (outer end
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01/ 02/ 2007 edge) IIl1Ax', IlilBx' on a peripheral side

of the plate-shaped nmaterial is used as the drive 01/02/2007

surface will be described bel ow. However, as the
drive surface, the end edge (inner end edge) IIIAy",
l'ilBy' on an inner circunferential side of the

pl at e-shaped material may be used. [0071] 1In the

sgigleo di hibhAk | , onl 1ixt 'h osi dgser iplarr alkisdldedb f etdtd @riatef-shaped
t he guide nmenber 1121, a pair of plate-shaped
madreeriedl s 1EBA asartte HiliBe anefase andddbeTdeseribed below.
pl at e-shaped materials 111A° and 111B' are supported
HandveirxedsttHouphi ve cHddg phe 348" cdd® (HhSHRARS kdge)
menbers 114A° and 114B° . Further, holding franes
11134 , anmd 1EL3B oshown HRAnEkg. cﬁﬁ:ﬁﬁﬁ}?’éﬂt@ﬂﬂ@ds@_ﬁeb%f‘ the
side in axial direction of the plate-shaped materi al
pl&%é‘-shaﬂ‘ééana@@gl§yp1998§tﬁg egg?f' xed by the support
menbers 114A°" and 114B° . The ate-shaped materials

111A" r@eh 111B°, the hol di ng franes 113A' and 113B',

and tke support menbers 114A° and 114B' constitute

t he onnec ed taQ th

195 d%rﬂ e Mot RerFe o PR PS R P EREL 15 el Eatibd o Bgetion
110!

f d
oL eI SBRTGE 1?3%72? é'aisfo%tg G tPrsprpe é%-ﬂtearwsﬁeal e
or

§Q¥ 5 is su t ; et over. the driv ,

alr iQQQM?r 9 esﬁ BE ~shapPef PtﬁﬁiﬂisaﬁalA
the drive surface IIIBx ot t he glate shaped nmateria

and 1818’ aage npNROT Hed aighifd¥ed FoEPRen dcaurd iy pdngble’

~to the support members 114A' and 114B’. Further, holding
frames 113A’ and 113B' shown in Fig. 38 are arranged on both
side in axial direction of the plate-shaped material 111A’,
111B’ and supported and fixed by the support members 114A’ and
114B’. The plate-shaped materials 111A’ and 111B’, the
holding frames 113A’ and 113B’, and the support members 114A’
and 114B’ constitute the drive body 110’ connected and fixed
~to the hub 122', and rotate integrally by the drive source 120’.
Here, a rotational axis of the drive body 110’ is set
horizontal. |
[0072]
‘As shown in Fig. 39, a moved body 115’ is supported so
as to get over the drive surface 111Ax’ of the plate~shaped
e matéria_l 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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01/ 02/ 2007 body 110" in a state where the noved body

115" is guided by a guide edge of the guide nenber 01/02/2007
112' . At this time, the holding frames 113A° and

113B' are constructed so as to hold the noved body

115" fromthe both sides in the axial direction.

Actually, in case that the base 101' is arranged
teidat iLdaQl | yn si atetthwhensvelde hoslyed Isddy Sl SMppioy teed dayd by
a pair of the drive surfaces lilAx'" and 111Bx', the

anpviadk bddy dfl bhe degsidmémisone1ont o Acehtiaciind t bhéhelding
hol ding frames 113A" and 113B' while noving in the

firafieys] UBAeCidN 186 t e Hdnke: MRdedl il as HOWBY R, tih @B ved
t he noved body 115" is introduced into the drive body

b349' 1105 £ESAeLes, EXbenaali LRE BLAN de-dostid Dedctually, |
|ater, there is a case where the noved body

h t e, o)
if é&@é tHde S e 10& iug %‘%?rom i ng 2y, Udce the

3B prevent the nov out
mB?S dﬁé%}? i) A g %u&la%(.)r%gd b?n o#%ff c?f]dckpearcfrlldgl gérfaces '
he ive sur ac at e-shape

Fi 1 sho 45 arr .

LI Fré% Bon sl byt g 48 Phatt Tn B0re: "ehdcpllF, into
IIIAz' tQ§1 e surfaceIIIA% of e plate Shape
{455 oLt The holGinY foARGS BoR ﬁfé “Bdf TRELRS
E&P gd ga ts 111Az' and |1|Bz' of the drive
in bhearadive fe 1eghton odr Lhadir ipPedy 1105, giliomevedegewhen
in height is froduced between the outer end parts ,
the peredahgdy1t B2 1Fdmtreduged dpgonbhai digl ve atmsiy 1107 or
113A° shown in_Fig. 38B, an entrance 113Ax' is .
refiViafe8XABTRAS V] il peidsridtachl apart tW@fenehis a case
drive body 110" , and an exit 46
where the moved body 115’ shakes. 1In this case, the holding
frames 113A’ and 113B’ prevent the moved 115’ body from going
out of the drive surfaces.
{0073]

An outer end part 111Bz’ of the drive surface 111Bx’ of
the plate-shaped material 111B’ shown in Fig. 36A is arranged
in the radius direction at outer side than an outer end part
111Az" of the drive surface 111Ax' of the plate-shaped material
1117’ shown in Fig. 36B. Therefore, when the outer end parts -
111Az’ and 111Bz’ of the drive surfaces come right over the
hub 1227, 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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01/ 02/ 2007 113Ay' is provided at the outer
circunferential part of the drive body 110" The exi t 01/02/2007

113Ay' of the holding frame 113A' is formed so as to
open spaces on the outer end parts 111Az" and |1l Bz’

to the front in the axial direction. [0074] Hereby,

when the noved body 115" is introduced into the drive
blothy '11¢ drcomdehe agntthanocet2t3AXxrecuhberanyed! bealyt of the
115" is, while remaining arranged on the drive
durfatedygiadial | yheldfited lizathetventi Balddhgectamsn 11347
by the rotation of the drive body 110". Shortly, when

itshe ommeeld sbody ﬂé%péi@r?f danges @he bheedriNe sirface 1az/
of the outernost circunferential part, and the outer

a@iad 1pamrks o Ae aRdnlt 1Bz hef a&ﬁ%ldHh%%c%HBBaces _
cone right over the hub 122', the noved body 115" is

arrangegd749n the outer end parts 11 Az" and |1 Bz’
Then, the noved body 115" tunbles down forward in the

aX|aIHgkéggt|&ﬁbgq§K§ﬁo thr%§g¥ﬁ¥ﬂ fe&ﬁ?%?qgggd_lnto the

hei ght i s exhauste e exi
th 0 110° i
“broy b i P Bl ot e oy 1

ich. has the drive surf at.its end edge and is
l%p.‘?% f%ﬁa%%adlnm%ﬁe%aﬁg ‘Etl C1V TGS gRedually
dri,ve surf ac an be forned easi | free
15%835% 1h tﬁﬁegﬁeé’&&&ﬁi §1r%1h-3eq>19/ by ﬁé‘epFQ'ﬁé¥1§ %te drive
e-shaped material is sinply forned so that

t he at
body ]g]n%f ed§eorsd lepi FRENsREparOVeRrkedy the difi eairagped 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 1227, t‘he moved body 1157 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, artd 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 ts spiral—shaped, viewed from a
plane.A Therefore, the spiral drive surface can be formed
easily, freely, and with high accuracy. Namély, the plang
- shape of the plate-shaped material is simply formed so that

its end edge 1is spiral-shaped. Hereby, the spiral
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01/02/ 2007 pl ate-shaped naterial can be readily

manuf actured by various manufacturing methods such aspj/02/2007
press-bl anking, etching, and injection-nolding.

Further, since the spiral shape of the drive surface

i s constituted by the end edge shape, the spiral

shape can be freely designed by only setting the pl ane

rdladse shappropeitetréby. claltd cwlaarilly, mhhkéatheredtiey vendous

parts II1 Az and |I1Bz' of the plate-shaped nmateri al

maait atTikingl ibBhodsheuchhape patd - lsinddmiy, aldtyhing, and
different fromthe shape of other portions can be

ingaditlipnf-aoredngkur Fhethesj neent-Beraad spdaa ] %haﬁs off the
the pl ate-shaped nmaterial can be formed with hig

dacour aeyt aye tike cahoy er HRBYRE ikl 854 &Y ghaE)Qe d W@ iral
~surface of high accuracy can be forne Fur

sBhpeechiepe Pt ader s hapad Rt el 91115{55@9 ﬁ?&l tHk yl%ne shape

shape of the plane-viewed spiral”so t its

aPBEORRSatbeydr | Mert AUIACS, bl Stﬁé‘f%\{{t:{]egc ERKSNS 11182/

ess in the ra i'rection o

aﬁﬁfﬁfﬁﬁ%A g%@ﬁ%a%ﬁ%ﬁeLgﬁa egdg?ﬁgrigfﬁ>%ﬁigg%giagthjnq the

er eof sinceé r agai

d f d d
gl Sk B oL ELE T LB i o e
i bl e t revent the dr.ive surface from
Pod%fflo? %teh rteﬁgl §856% of Tihehelo $iyte the end edge

durab| of _the drlve surface can be inproved. _
ﬁ?t?%ﬁ%ﬁﬁﬁkﬁﬁ&ﬁnma%¢ﬁ%@lt%@npb%tEogmgﬁewlth high
material pair 111A', 111B' has the spiral plane
acIREY Wi Ghe ahvmBenyfachiardgy method, the drive surface

of high accuracy can be formed. Further, since the
plate-shaped material is 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 ig the radius
direction of the drive surface larger than the width in the
axial direction thereof. Hereby, since rigidity against
deformation of the drive surface can be increased, the drive
surface can endure the even large drive load, and it is also
possible to pfevent the drive surface from deforming with the
passage éf time, so thaﬁ durability of the drive surface can
“be improved.

[0076]

In the embodiment, since the plate—shaped.material pair

111Af, 111B’ has the spiral plane shape, weight,balance_éround

48



01/ 02/ 2007 the rotation axis of the drive body 110

is easy to be one-sided. In case that the weight 01/02/2007
bal ance around the rotation axis of the drive body

110" is one-sided, drive load on the drive source

120' becones large. Further, in case that the drive

torque is small, uneven rotation of the drive body
thorotsteasypxic obéhprdmdusedodTHeErEf bs @asitté Be one-sided.
preferable that the weight balance around the

Irotcatsicorthanti $hef wehghtdr bagahodyatdfhdi she uridforibirzetkis of

Fig. 40, shows the shape of a support nenber 114C

. Hhreodt tteel baidyhl BO Weisghtte ¢oipens atiioe R d odk4{Xdr Wk Gdurce
can be wused in place of the support nmenber in the

1Ri0r sbeeshed Mafye.orrifehsecond eanodimnttid LHdRS dRque

uni form ze the wei ght balance around the rotation

18Xkmathl, t hBedbhVeoPREYoR 10F thdhis; t
1140 ST Tarly to thae in thecfiTorse LIPS easy to

bbhﬁr%%%@.e”ﬁ%%ir@%#e hﬁ%gﬁ%[}@kefé’f’g}?ié E‘ﬁ%?ralé?ealeight

extending radially fromt and 1's con

e e L M

t he peri pheral Ween

O R tindAPe % s GREPEGh@ne bR miiex 114C

sShown exanpl e
4C.i s formed in the shape of ,a circular arc with the

Prdid S S ehe GPROB o) CRber e L GeneErich €an be

IS referable in reduction of the one-sided weight
U3EH AP LR O HhUS GRO S0 MEERSA i16n thar fLITACeREodiment

arranged in_an angular position distant fromthe
Oyt TRECHAr erdinrntreber et r tp unafermate okhe weight

pl at e-shaped material) constituting the spiral drive
badhrfeg aronngt hlee roatied iwei ght scofipdresdrive pait 1104C  This

sur;)?))grtdfglember 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 wéight
compensation part 114Cx couples the peripheral portion betweén
a pair of support arms adjacent to each other, of the plural
' ~support arms. In the shown example, the weight compensation

'part 114C is f.ormed in the shape of a circular arc with the
. rotation ‘axis of the drive body 1‘10'7 as a center. It is
preferable in redﬁction of the one-sided weight balance that
the weight compensat'ion 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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01/ 02/ 2007 be provided not only to the support |
menber, but also to the holding frane, the strip 01/02/2007
mat erial or the plate-shaped material directly. _
[0077] [d ocking nechanisn [First enbodi nent] Next,

with reference to attached drawi ngs, structure of the

cl ocki ng mechani sm 200 constituting a second notion

heomrertiideg mechanilymtanthe sippodispemlyeparkut reldn sso the

enbodi mrent will be described in detail. Fig. 15 is a
hediddpeict Feymevitdwe sofip muiariedr brorheoplbohe-shaskiingiterial
mechani sm 200 in the enbodinent, Fig. 16 is a front
Alirewtdfy .t he main portion in Fig. 15, Figs. 17R and

17L are respectively a right side view and a |eft

side vbew7pf the main portion in Fig. 15 and Fig. 18

is a plan view of the main portion in Fig. 15. [0078]

I n thisletrekingeBBSHAGKHLEM 200, a rotation wheel 210
constituting the second notion converting nmechanismis

rot at apl ¥sSUPROEL BRl=ndNi s rotation wheel 210 is forned
in the shape of a disk as a whole, and supported by

L T R R LT I L S

support nenbers _ _
e BRI A e 010 O AL [ g L9 L0048 o
Cér?iggiflllplpg %%%lan_%]s'%’a %ri?{meb gﬁ‘é%tlgyzplazrtagg thsios embodiment
will be described in detail. Fig. 15 is a perspective view
of ‘a main portion of the clocking mechanism 200 in the
embodiment, Fig. 16 is a front view of the main portion in Fig.
15, Figs. 17R and 17L are respectively a right side view and
a left side view of the main portion in 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 202A and 2028
are attached and fixed to a base 201. A rota.tion shaft of the
rotation wheel 210 is set in a horizontal direction. |

1 [0079] |

In the rotation wheel 210, plural buckets 212 are
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01/ 02/ 2007 attached to a pair of support plates 210A
and 210B arranged on both sides in an axial directiong1/02/2007
of the rotation wheel 210, and these buckets 212 are

arranged al ong the periphery of the rotation whee

210. At the peripheral portions of the support plates
210A and 210B, fitting parts 211A and 211B are
gtdgpseed ol ¢ Pedmedfi aupguak diluissohl Posind GBOB m@ranged
rotation direction (that is, periodically in the
anobathoniadesliimeghizonal dieretitheofitthd rgtpaibn2didéel 210,
arranged in front in the drawing, and the fitting

apalr th2id Bousketrs @gedrienabagkged 4 fnaw periphBey of the
fitting part 211A has a first fitting part 211Ax

rathangadhaél the .f onefinbe raplez 38600 &1l d Lingh®adpport
211Ay located at the imedi ate back of this first

pllatbsN® Dot t 224 AX] 68l acentd g EQE%SS%@)Q fabtdt'ﬁ‘ng are
part 21l Ay is provi ded for a fixed portion between

r%é?&@t§b@@?df%éd ﬁ‘ﬂné%gggtcﬂf@l %Jhi?l &)'ors‘?tttl _ltﬂgas pct%r gri]:lon

Ax and the bucket escri ter
P Ler; I fitting part
dw?%l?ga@%t&% g %?:Ha T Hléh?oscgl%cedif& ot ﬁ%recuon
n the dianeter

h
i T S fl@?%%‘*’%%% ATHE SpurEngraving,

rec ion 0
theflttlng t a back fitting part 211Bx
ané 5 A B BaCKL Bt RS THREEDLPERITE 1t S €aaring -
early sane_position in the diameter direction as
THd i 0 PRELLT DA RS S SR FUFENRY Date 2dews artanged
fitting part 211 Bx faces, the rotational direction
aty Vs LOTES TORE / dRPEcRi wRCeme chl i ing pamitt Pilddupaecated at

211Ax faces. The first fitting part 21l Ax and the
tl%%é@ﬁ@d#ﬁFﬁlW]%thtmﬁ Ayrsarfd tthendbpekt fAltlAngdpacently.

21 Bx 51
This second fitting part 211Ay is provided for a fixed portion

between a plate-shaped part constituting the first fitting part
élle 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, theback fitting part 211}32 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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01/ 02/ 2007 have such structure that they can be

fitted to each | ever described |later on the side 01/02/2007

reverse to each other. [0080] At the peripheral part

of the rotation wheel 210, in angular positions

corresponding to the fitting parts 211A and 211B, the

buckets 212 (corresponding to the above reception

hearet Suddry es rmspoote velyt f thed. chn bhefshownd dxanplad, lever

the bucket 212 is arranged between the fitting parts

d2EtAibed 23iBr oTfhithebudket r2t2rbastancapanbngepart

212a which opens continuously fromthe side reverse

to theoostation direction to the peripheral side.

Nanmely, the opening part 212a has the shape of a

cont aAaeth@opét:ﬁpﬁb@alsgah:laabfatagr 608 tWRInC mlh%%lanlO, in
e

upward when the bucket 212 is arranged in a m

a{’lﬁ{lgﬁt: pPst 14,08 C_Qﬂ:rg%g)orrfcﬁ%g ghdend rfittl%ﬁn%r aﬁrg% 2f1n and

e rotation wheel (that" 1s, a portio

2QPBNStLHY ]5%%%& 514 O(E@Elt'%éﬁoncfﬁy Se il %gvgqg getc%g%ion

a portion opens to peripheral  si

PBHES] b hRBEALR R oL BUR! e, cne

contl nue nmu
o SABL08 WSSl A0 RIELE RIS PEYLORS A1 L8N

fittin ar 1 , a second |l ever 214 which can
Thilfopt® {618 dhkn Bt arpRtng, PRECT i34 f iipliGhy opens

art 211 Ax, and a third |lever 216 coupled to the
ST SIIIERE PR theofdAcar eYRRS2 1 Hher éotpslog direction
| eadi ng end portion of the third | ever 216, a novable
thébr Beripheral side. Namely, the opening part 212a has the
shape of a container constructed so thét 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 rotatign
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

c_oupled 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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01/ 02/ 2007 217 which fits the second | ever 214 and

can lift a leading end part of the second |ever 214 |@1/02/2007
rotatably attached. Further, a reverse-preventing

| ever 218 constructed so that it can fit the back

fitting part 211Bx is also provided. [0082] Al of

the first lever 213, the second lever 214, the third

Alevehigh6f i andHdeecoundr bevpr lentindgchrVverr 258l as€ing end
supported rotatably by the predeterm ned support

pretbef stharsamrhdeaeheti xed fuleramabiyr theschéde Further,
nmovabl e hook 217 is supported rotatably by a portion

aneavetbe-peadengingdi Ofet Pa g EBhEE18¥RE Z1Gndthieaedh it
of these levers or the hook, by weight balance on the

thet Baskdes tefi nkheafyl Q‘iqgkaﬁg 21R8sShi-hengef.a
stopper, a range of its operation and a basi c posture

can bﬁoo§@propr|ately set. Therefore, in each |ever
and the hook according to necessity, a deadmeight

o, EnBLOPPRENAY £ ALE AR, A1 AL APRIARN beelver 214, the

posi tion, whereb e operation scrid
R di h f th
t#i???oéﬁﬁardéﬁe%ﬁ. SR BarT SETRE HeP ohePRE 216 are
tat] | ,210 .rat th the f ul
s@é?c"é‘mca F5iagap wea%s? bR 1R S5 S T Chri B Piar fembers

Ioc 4H] he 05|te side to this |I|eading end part
a’é‘?‘b‘é UG e f EVEERRT sthefryaiiie foode 247 is

base end part. [0083] The rotation wheel 210 is
SURR A ah -1t 34 by B3UgpPyFhgont headebhie etaghiindh iy 05 the

lifted by the dead-weight lifting 53
third lever 216. 1In each of these levers or the hook, by weight

balance on the both Si_des 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 nécessity, 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 1lifting
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01/ 02/ 2007 nmechanism 100 to the bucket 212. As
schematically shown in Fig. 15, when the dead-weight ¢1/02/2007

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 rotation whee

210, the weight balance is | ost correspondingly to the
negihgiiti sof 1t Sodehe- Wweicgkt body 15 sehématiddiely shown in
rotation wheel 210 rotates clockw se. Then, when the

Fiuckats,2 khdracese tdeddiare idomnsi dei obldguelybed Mirough the
dead-wei ght body 15 is exhausted through the opening

opantingldartBy1phusntepaat iiRG ilde ocFURREYbudRE: thE arranged
exhaust of the dead-wei ght body 15, rotation drive

1hotBE mLadl b ARBlIedn epeatedint QA Ahe iLat ki wWReeltion
210. [0084] Next, referring to Figs. 19 to 21 wth

wﬁlelgll 360, t PRe vgéeigﬁ}% hQn Qff he Ebﬁﬁggﬁgﬁﬁm%ﬁ;% the

be descri The Trotation

W
wgﬁgﬁkfé‘ftt% @éeéﬁ—@@iﬁfé@@oﬁore&vﬁgt5,{§é gLan! ¥ne'l t%%(ivﬁns yheel

ckwi se direction a counterc

t ' t : - ti | 218.
2§ BLALOE DY DR Sher SR VRN B! SYET P12 oo e
By G Y A L AR Elopiun e i rection o,

tand rotﬁﬁion in a direction 8$$osite to its direction

POk M aLRETARPSE T oeati dRY Fhgs TeReatd il theesupply
front diagrams of the clocking nechanism 200, and

andh ERedHhp st Shdle deadarel ghebedhbS clretkitagn drive force

mechani sm 200 changes wi th passage of tinme. [0085] 54
can be applied repeatedly to the rotation wheel 210.

[0084]

Next, referring to Figs. 19 to 21 with Fig. 16, the
operation of the clocking mechanism 200 will be described. The
rotation‘ wh.eel 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 chénges with passage of time.

[0085]
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01/ 02/ 2007 Firstly, as shown in Fig. 16, in a state

where the rotation wheel 210 stops, the rotation wheeh1/02/2007
210 is located in a basic stop position. In this

basic stop position, the rotation wheel 210 is

positioned by restoring force in the direction of the

reverse rotation by the | eading end portion of the

first Fievedy, 263shaund ibyFtegukatirng swartk #ifre the rotation
preventing the reverse rotation by the

wheedr 8@0ps event itg kevar i2h8whbamelyo itsheobhtst {8Vebasic

213 cones into contact with the rotati on wheel 210

steposnst t fdrd 1 i ng fard bALLAYItdPpbhetdbh eaHOR- 0L+ 1 B8 wheel
reverse rotation (fromthe downside in the draw ng) |,

2a0di Eheo & eV L5885 I LUQUHIIG nd %%Q:ezg:ﬁ @@m:%&#.@lon of the
contact with the back fitting part 211Bx 1n the

r@'ﬁflé%%%'}%‘té’él&h% Oh Xaf &%@teh%;p%%{f)&tol}etﬁgl%% lever

downsi de in the ramnng € rotation
{ by th
2230 R RPN ok B kAL 9pel gl Fzﬁe:;ge“@é@ﬁg%mn
d h
P b R g TS, Iy lever
I | udj I t f
2 fecdfrf o pEoefontec ﬁw%ﬁgEgp%‘e?&%ﬁ?éagﬁﬂ@a%%ﬁgr lggcond
dj t f dead ht b
e R o 1A bRsEhend o Ll oh G ererPeLel Bogation
213 0086] In the basic stop position, the second
theidoyrsige 1a the dreyimssturedithenhearFe-paaventing

the first fitting part 211Ax. This fitting posture is
Ly g0l 6omper B thedrdadithey i téntthpdradlorf i6ft itrtee psetoAd1Bx

~lever 214 is close to the periphery 55
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 21.6 through the 1ink 215. In order to adjust
this restoring force, a dead weight may be provided for the
base end portion of the first lever 213.

[0086]

In the basic stop position, the second lever 214 is in
al fitting posture in whic.h it can fit the first fitting part
.211Ax. This fitting posture is a posture where the leading

en_d portion of the second lever 214 is close to the periphery
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01/02/ 2007 of the rotation wheel 210. Mre
particularly, the fitting posture neans that the 01/02/2007

| eadi ng end portion of the second lever 214 is
arranged on a passing track of the first fitting part

211Ax. Wien the second lever 214 is thus in the

fitting posture, even if the rotation wheel 210
aiottdteesratretine fdremalr 2 i r edfdran, parti cadse hattHhefitting
first fitting part 211Ax comes into contact wth the

Hogsaairrgmeads pdrdt aheofeidengagongdobeven Zl4het B€cond lever
rotati on wheel 210 cannot rotate in the forward

2diar et bePanBe®. on [HEBHs iHpugh ihe rsegendi ey efi 2lthd Sart
inthe fitting posture in the basic stop position,

2ihexf.i rehed ithlel HO-Pod 1 e 21AX1 HQ8Sh 108 L QB £E PEPng posture,
contact with the | eading end portion of the second

ebenerr 24 At e PRsi Ly %tl%pr@f)ﬂ%é gfl't}éck%‘f‘\!agild il}%ction,
2 tata t he

rotati on wheel 10 isinaro e state In

i Eggéi %’@fté{&%ifr%rtm@ri‘Ettiﬁ%t gEESnZ g}& hceomes into contact

predeterm ned angle from asic op ~posSi tion.

- t d rmned angle is a rotational l e

wBPAT Rle, ge5eBR SHELPOT0 B e et dadt o Pefep 219 Sene
sition. and posi tion jn which the first fitting

r%ﬁ?’fl%&m?eﬂo%@% SPRPSt 19 @5%11%%% tanyarrdt ffet1on more.

Ieadipﬁqepﬁ portion of the second |ever 214. [0088]

There %, in the basic stop position shown in Fig.

16, the rotation wheel 210, by any rotation drive

f or ceERFUHh dbgmpiesondyy evige RdtdatlisoandEhee fi6EérgdResture

. to_the weight of the dead-weight introduced into the
iplitieebagig, seam s iidiatedhienTinetdi fetingmpae 211Ax does
not come into contact with thé leading end portion of the second
lever 214 at the basic stop position. Actually, the rotation
wheel 210 is ina 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]

Therefor.e, 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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01/ 02/ 2007 of the forward rotation. Wen the rotation

wheel 210 thus rotates forwardly, as shown in Fig. 19

the | eading end portion of the first lever 213 is 0170272007
pressed down by the rotation wheel 210 (second

fitting part 211Ay). Hereby, the third |l ever 216

turns through the cooperation |link 215. Nanely, the
dfagtheerfbrvpard iratafidohe tiliend thevelhtd18 odesterds 2 1@andhus

its leading end portion ascends to the contrary. At

roltiag el fErwStATE, LReshd@adinngi €nd d)ogke AR IO ShdtRetion
nmovabl e hook 217 is fitting the |eading end portion '

oef thbersesoniedevern 244, e s3acapfn beVale 34 dSion wheel
lifted so as to separate fromthe rotati on wheel 210

2|@IIJ tH8-d M Ffiod‘tﬂrl?fp'égitrﬁl iﬁyf{ i %ﬂeﬁreﬂét%r ehy, %?gdsfecs%ld 216

ever 214 is put 1n non- fi ng posture.
PRzl idd 1502 SAAA A D Waleh th
Ieaging en Sggfkgéggggﬁﬁén%g%%ﬁgjiévggh§?X’i§h%uja%ﬁzend
. PASS] r f, the first fitting rt, 211 Ax,.
PREFLPS 5% thd AGR T ael B 2 hhteret il oa R il | <Gl end
| ever_ 214 cannot stop the rotation of the rotation
PRRkEr 316571 0088] LhG (e KecdHa Tevert Die | S1pRes the
lsq%,in H%; non-fittin%} posture, the first fitting_
PS4 HRs RORHET 1S ddofmoviables boskd 2idvép Sikting
and the rotation wheel 210 keeps rotating in the
LRt rlRad o Gind mertgraRad torcatiespndnienerhdlfot Eheoaecond
wheel 210 thus rotates nore.in the direction of the
lesrindld ipol 4fted, sa ke torsephbebe £1@n thef yotthdrion wheel
-pressed down, whereby the third | ever 216 further
2kWrhis the qughn tdfe thenkchd1sl MWverr 16. 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
eration,' the first lever 213 is further pressed down, whereby

the third lever 216 further turns through the link 215. When
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01/ 02/ 2007 the third lever 216 thus turns nore, the

movabl e hook 217 also separates nore fromthe rotatiogy/g2/2
wheel 210. Shortly, the I|eading end portion of the 91/02/2007
second | ever 214 cones off the novable hook 217, and
the | eading end portion of the second |ever 214 drops

toward the rotati on wheel 210 as shown in Fig. 20 and

thestlores leherf 216 NhPestrusenot 0 e nbuabherhodief2ariealso
the second | ever 214 restores the fitting posture

skpemthe nepef itrbNG HROStAN A idnendel he16i r sshdttiingthe
parts 211 Ax, by the forward rotation of the rotation

19heehy2dR4 pg§E§oBe$Qn¢h%h%éHHH&fﬁé#H}F&Eﬁté6m%§yOfPethe
| eadi ng end portion of the second |ever 214. After

m&@gbiérﬁgoﬁ'if7ngﬂﬂfﬁ;e;%%éﬁl ga%n%QFBQgigﬁyg@dthgesecond

regu ation pOSItIOﬂ e second | eve restores

1&9&:5‘1 598 Bow?%‘h‘{xed %%eﬁi%%‘g?gﬂ vﬁ?%"éftzt%e 5 ﬁoﬁ%r?'in Fig.

nce t secon ever urns

ost ter t ond gne fitting part, the
¢J| o%s B T ﬂ@“%ﬁ%t} Q(I Y10 correspondi ng to

one fi ég g part (correspondlng to one tooth) is

per m G [0091] Next, when the rotation wheel 210

rotates nore, since the first |ever 213 gets beyond
angulFRT thetgePafoimithr $¢eo1d |1§ffer|?e‘kﬂere2§@r?§ttélet hetting
rotati on wheel 210 (the second fitting part 211Ay

Pasiaing f5em enoprdiEsiny pPstene, r%teapﬁd%h%éélstz ptting

and thereafter, as shown in Fig. 21, starts restoring
raties 2bkhyi dat tb@sﬁquﬁrct @fhéapégnw%ﬁh@w’emtahﬁeom ohaeilonl O,

wheel 210 58
gets beyond the regulation position by the leading end portion
of the second lever 214. After the first fitting part 211Ax
has gotten beyond the regulation position, the second lever
214 restores the fitting posture as described above.
Therefore, since the second lever 214 returns to the fitting
posture after getting beyond one fitting part, the rotation
of the rotation wheel 210 corresponding to one fitting part
fcorresponding to one tooth) is permitted.

[0091]

Next, when the rotation wheel 210 rotates more, since
| the first lever 213 gets beyond angular range at which the first
lever 213 fits the rotation wheel 210 (the second fitting'part
211Ay), the first lever 213 comes off the rotation wheel 210,

and thereafter, as shown in Fig. 21, starts restoring the

original position (the position when the rotation wheel 210°
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01/02/ 2007 is located in the basic stop position) In

this process, the third lever 216 starts the restoringy/g2/2007
operation through the Iink 215, and the |eading end

portion of the third | ever 216 starts noving toward

the rotation wheel 210. Mdway of this, the novable

hook 217 conmes into contact with the | eading end

ipolbrahedoin tthe decandsteyvesoRildidiat T8 tRigherocess, the
fitting posture. However, since the novable hook 217

the rdolpled 26 dterddihd deavweyr idkbopt v Padh hras gBheme 1ink
in Fig. 21, the novable hook 217 turns in accordance

2064 hatidie hehapada9hgt &t keadiing Berénontafrd heveecoM starts
| ever 214 and does not give any influence to the

mbbi hhndoRashutee ebrbheoneqprd 1l eMer 2k4qwh0082] thhB, the

t he above process, in a period after the fitst |ever

m§%§bDQ§¥£ﬁP§1?%%nk%?uhﬁﬁéEh@Qc%ﬂﬁghl8&86%§$g§§%$&§p59%10n

i rst ever 2 restores the origina
I.C t ' ) I , not fit th
o P Bt s AL ERE® LEEE N GiEP BBl qceefignever
t.i ' state e.the turn. |lo by .the first
T8 e SRR Ty s hhndour iRy £ Tha B el 216
as |lo as the rotation drive force given to the ,
C PR o SheR 16 aBLS ot dER? GBREPT] havk RAdghpTns in
that the rotatjon _speed increases because rotation
G RNGR ¥1toWels shaptepéf bhe, L9ading BoEkbeni ekte apcond
least in this period, in a state where the |eading
lestRr goftarshdeestd geverses préveantado thedd triag gosture
slightly brought into contact with the fitting part
oD iR faasranchd aysst dd4-t he reverse-preventing | ever 218

59
[0092]

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

part 211B from the upside, the reverse-preventing lever 218
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01/02/ 2007 brakes the rotation wheel 210. The
rotation |oad by the braking action of this ©01/02/2007

reverse-preventing |lever 218 is produced

alternatingly with the rotation |oad by the first

| ever 213. Nanely, at a point of tinme when the

rotation load by the first Ilever 213 is lost, the

~ brekatitore roaat byn tvhe efl X167 s e Thieemeni i g 1beyery 2d8birsking

produced. Hereby, since the rotation wheel 210
acotatesfi nthist atteamier-@ridvealtiays 1€e6t vesst hes produced
predeterm ned rotation |oad, the rotation speed of
albernet ahyop wheeltlQotean dpelshabbl i aed.£iHere vl 813,

desirable that the two rotation |oads are nearly

Nggea, Howeygint @V€R ik RALA e ﬂo‘%%%%ioﬁhloé&?é&f ri]:greefirst

different, they can contribute to stability o

. . ; | F Lf.
l%\g%ﬁtﬂl@nl§QQ:%dcthE@oE A 98 Weelend F%%?Eée;‘é%{g.@eh{lng

the rotation | oads are not gfven atron

I I [ l.e, i.f
e S Ae R SR AH, P endt T B SR g Therh 210
| ' t ists, i f iod . in .
TR A ERErToT "TRES fat TEWT R ChrveReds Fetined
t.he stahilization itsel.f of the raotation speed of the
T or Wl 1916 e 108 FRESFoPaL FOR TeRRbyntHecel 210
reverse-.reveq{in% | ever 218 can he obt ai ned. [0093% _
st Hf |rotation

carhle|§Rakidd 75 Eeri0ig dewmtrateke thatdihgithg
position, and the nmpvabl e hook 217 is also put in the
logds @renhens Livt efvgd -t hdovesar ngedell bbrivodh Bte tyrtation
second lever 214 and restores the original state
logdewarEndFf ferast, | thenswan kant nikmteotat sbabdtivg of the
force is being lost at this time, the 60
rotation speed of the rotation wheel. Further, even if both
the rotation loads are not given to the rotation wheel 210
alternatingly, for example, even if a period in which both the
rotation loads are given in an overlapping state exists, or
even 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 movable hook 217 is also put in the state
where it fits the leading end portion of the second lever 214

and restores the original state shown in Fig. 16. In case that

the rotation drive force is being lost at this time, the
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01/ 02/ 2007 rotation wheel 210, by the restoring force

of the first lever 213 and the fitting force of the
reverse-preventing lever 218, is held in the basic 01/02/2007
stop position. [0094] 1In the enbodinent, in the state

where the second lever 214 is in the non-fitting

posture as shown in Fig. 19, when the rotation wheel
rat@tiohatiese At2 IUChHt BReld td OIh G EReG ! Bat thd M rst lever
escapenent mechani sm cannot follow the rotation of the

216taid ehevwheet i2d Goride b$ diiovabbribabrivent e ever 218,
feeding of the rotation wheel 210 occurs. However,

igchuall yn PhEVBYsOE sths HosyR{Gnoperation of the
first lever 213 by the drive of the rotation whee
210, theosgcond lever 214 restores the fitting
posture as shomn in Fig. 20. Therefore, however high

the rfﬁ?ﬂk? %ﬂﬁ&%.Of EhQ% %ég&gaﬁﬁgﬁgg%%}gekghdtTgver

-t'ee of "t hé r ‘on
ed b “th d 214 whi ch.h
2?? %q§%|ng %os S?éf%#@%nﬁ %ﬁﬁbash|gE&P ﬁﬁ:§ 52°18] Sfhen

tat t t 210
“51‘*? Shirtone SHEFD: %%rg%e%%sé‘a e %ngtr%av%}oweed that

erat| % the rotation wheel 210 becones.
Fb%@?% iBFCh Y §TheCTIRQE #@%mﬁgtm%vﬁé@tazﬁeont% the

second | ever 214 restores the flttlng posture, so
rqipdiiqtheihagd- 2dh iteddi hhousds Rbat beeukerhht faedgpg of
On the contrary, in case that the second lever 214 is
tigefrodatiaont vhepedt dtesoadiers i t thomgvieest ecéupply, midway of
conpletion of the forward operation of the first
theeforw21@ opedeting ¢fiethe eStort dgveperdtd by ahtedrive of
that, possibility of occurrence of 61
the rotation wheel 210, the second lever 214 restores the
fitting posture as shown in Fig. 20, Therefore, however high
therotationalspeedoftherotationwheel210is,thetwo~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 opefating
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 in timing. (mlthecontrary,jjlcasethat1ju§secondlever
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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01/ 02/ 2007 the two-teeth feeding depending on the

rotation speed of the rotation wheel 210 is produced.g1/02/2007
[ 0095] To the cl ocki ng nechani sm 200, as shown in

Figs. 1 to 3, a wheel train 220 for driving a hand

connected to the rotation shaft of the rotation whee

210i s connected, and this wheel train 220 drives

thantgo 284eaindf 232 ray apged iing bhopheofotati@l sgeat @ F the
230. [0096] The rotation wheel 210 is driven by the

rdeadivei ghtebodyo 15 supphied. from the dead-wei ght
lifting mechani sm 100. Nanely, by the rotation of the

drive[dogly; 110 of the dead-weight [ifting nmechani sm
100, the dead-wei ght body 15 is gradually [lifted

upwardh, shordily-iexhaysied firamide ex tsh%év%AXn(i?E]Ss 1 to

upper position) of the holding frame 1I13A, and

°F AP EB, K SNt sl Bl dson

hat i1s in near orl zont ure S
rl h
oA ELINGRS I, DALY San el FeBRo! il

e 5L ER e Pra” 8RB T A ot T hlgh 411

b | ance of the rotation wheel is |ost and the
&t46h wheel 210 starts rotati-ng as descri bed
above. Wien the rotation wheel 210 turns by one
t oot HOUHd bucket 212 inclines, whereby the
dead- wei ght body 15 . s exhaust ed through the opening
par t Thexpotaheon ebienlseél Heddimeinghy Hodgeag-rweight body

returned through the entrance 62
15 supplied from the dead-weight 1ifting 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
ciead—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 tu_lrns
by one tooth, the bucket 212 inclines, whereby the deéd—weight
. body 15 is exhéuste'd through the opening part 212a. = The

exhausted dead-weight body 15 is returned through the entrance
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01/ 02/ 2007 guide 132 to the entrance 113Ax (I ower

position) of the dead-weight lifting nechani sm 100.

[0097] Fig. 22 shows a diagram showi ng the shape of 01/02/2007
the bucket (reception part having the shape of a

contai ner) of the rotation wheel 210, supply of the

dead-wei ght body to the bucket, and exhaust of the
gdead- waizghto beHy famhatdie bucke: . (Heter ogitid?d i6f athe

per spective view showi ng a bucket 2 simlar to that

dakbanbegnt 01 ar Im&tndheskonyent i onal Wat er - power ed
Armllary and Celestial Tower, and Figs. 22b to Fig.

22d argp spective views show ng buckets inproved in
the enbodi nent. Further, Figs. 22A to 22C are

expl apg} ony, ghgwgo%gﬁ | NG @%o%ﬂ%%]et¥ggr%lﬁg?%2ﬁu§%§oﬂygket

t he dead- wei ght en t he buc
G R s I PR B g B o F i prgation
W 28 Ghimna L5 EBE e itk by B, sy PRERSE, and
PGS 50y 15 5RheRoTKirbr s Gistkebn ieees Fio.
210 rotates by an angle 0, the dead-weight body 15 is

: ! . body
22 H&ust BETFPBRT i He BiRRethony ahpcketuenedmihpsupp that
the entrance guide 132 to the dead-weight [ifting

atireghedbo a el of fthesenvhatiohal Madeki-pgwescahinsid lary
Is constructed so that the rotation wheel 210 rotates

anghy Cohestiabttrvnr + hadstibpsy 4 dpef tpad@Adehghtpdosyedbive
to the bucket 63 :

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. 224, the dead—weight body 15, after being
exhausted from the dead-weight lifting means 100, is supplied
through the exit guide 133 to the bucket 212, whereby the
rotation wheel 210 rotates by the weight of the dead-weight
body 15. Then, when the rotation wheel 210 rotétes by an angle
8, the dead-weight body 15 is exhausted frbm the bucket 212,
and ret_urned through the entrance guide 132 _to the dead-weight
lifting means 100. Here, in case that the cldcking mechanism

is constructed so that the rotation wheel 210 rotates by one

i tooth by the supply of one dead-weight body 15 to the bucket

63



01/ 02/ 2007 212, the angle O nust be set to an angle

nearly equal to one period of the intermttent

operation of the rotation wheel 210. Further, in 01(02/2007
order to heighten the drive force for the rotation

wheel 210 which is produced by the weight of the

dead-wei ght body 15, an angle range of the bucket

210t athBJahf1 @ Sl Waer+ the, He§QgY\§'19$‘§rp39dé/ d2 itD one

housed nust be set so as to include an angle p05|t|on

peftiieR ¢ the el ohti eldmsbpeddat oh @ o @4ct a tQfort M€ee1 210.
rotati on wheel 210. [0099 At this tinme, as shown in

Fir@he228;n ot dd e -1shaped 3?%6&1“1@53 i# I g5 oty r%%atlon
'S provi

upper opening part introducing angle

whibeMb €6 dihE10E %dp‘ﬁ%'cﬂfgecfgg/ytﬁ@nw@ hi Q)tﬁ %%%C%% tdoweéght

t he bucket 2 an he angu SOSIt ob |
o e T %eﬁ%%%?% &arﬂoaﬁt&n”%é" uce’i&‘ieelﬂhere
thad efaﬁ‘?ledyepléﬁ}eﬁﬁsgyTﬂgrleﬁ ; <o mishihe eYiangtarta faciude

romthe su

¢ A %afhcaﬁegng@%ﬁ&lg{ ST he ) ¢ o axis

osi tion mhlch i s in height alnost equal to the axis
Ohf LR FohRRIRN gefeei1 210. Therefore, the drive

efficiency Iowers, [|oss of potential energy of the
dead-MASHt body becones large due to a fall of the
dead-wei ght body in the introducing time because the
dead-Avetlyhs ikt | ag Sheamsindby.r23ai nor othoci—sades bucket
dead-wei ght body into the bucket 2 at a sharp angle,
2 okt hicingbrlyarmge Opoert hepentad i parvhesd 210viden, an
the supply to the 64
introducing angle at which the dead~weight body can be
introduced to the bucket 2 and the angular position of the
bucket 2 into which the dead-weight body can be introduced are
limited, and the dead-weight body cannot be exhausted naturally
before the bucket 2 is in a greatly inclined posture. Therefore,
the angle range of the rotation wheel 210 from the supply to
the exhaust of the dead-weight body comes greatly off the angle
position which is in height almost equal to the axis of the
rotation wheel 210. Therefore, the drive efficiency lowers,
loss of potential energy of the dead-weight body becomes large
due to a fall of the dead-weight body in the introducing time
because the dead-weight lifting means requires introducing the

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

angle range_G of the rotation wheel 210 from the supply to the
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01/ 02/ 2007 exhaust of the dead-wei ght body becones
| arge thereby to make increase of the number of teethg1/02/2007
of the rotation wheel 210 inpossible. [0100] Here,

in order to make the angle range O small, it is
necessary to construct each bucket 2 turnably for the
rotati on wheel |ike the bucket in the \Wter-powered

efAhauklasy @and deGal-estigal: JouRheddmRy ebrgeUtRet 88y to make
construction conplicates the structure of the

ihetabkkenotheele rafhe CUM i £atieso Al 8Pt hEtaBSSAPAARRY 210
nechanlsn1llke the Water-powered Arm|llary and

Lesthal Tower, when occasi on demands. Further, since
t e bucket 2 has an outer wall on the peripheral side
of thegf@sption wheel 210, this outer wall forns
difference in level, which obstructs snooth taking

P P T ol b
nt oug%?ytkgcgngé%%leiae%? bpie gﬁ%&é&m?bl@ Fatidfisonptation
2

in ca si de wall of e bucket

b o ﬁo%%@ﬂrafe b%s.%tlﬁ hePwelegh Afetllary and

regul ar_ an Ie position, or in portions other than the
Cefertidh Todex- heHB@?rfﬁﬁer%mC%.f@@ CPBELEREHPPE, Caplcates

wall on the inner circunferential side), dangerous
ERfoSSTBRERES @hdthe FaBabiad Wasejht abddycampl koalemm aflsenthe

the bucket 2 becones high. 1In case of trying to
egEharenthine dargyesous L pos shisi Wather—ploeved®d Armillary and

Celestial Tower, when occasion demands. Further, since the
bucket 2 has an oﬁter 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 §f making the angle range 6 small
in a state where.the bucket 2‘is fixed, it is thought the side
wall of the bucket 2 is made low. However, in case that the
side wall of the bucket 2 is made low, in apglejpositions 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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01/ 02/ 2007 dead-wei ght body nust be introduced into
- the bucket 2 slowly and gently. In result, alimt isg1/02/2007
produced in the introducing structure of the
dead- wei ght body. Further, since a |arge-sized
dead- wei ght body cannot be used in order to prevent
the fall of the dead-weight body fromthe bucket 2,

deharael ghtabsQyames awWack tilbatudelte 1s8bf tBL et Yeslowly
force for the rotation wheel cannot be obtai ned.

ahQ1Q2t1$n tiherether, handnikhes Wcédqlhhﬁle 1ntroduc:mg

enbodi nent is prOV|ded W th an openi ng part

s‘@@t&@uf@ntbf‘u%ér%@ GreiYrde & Se t ﬂ'lgefd (s:ane a

rotational direction the rotati

1HP§ég 1&Qd%legid %@llgtht% lécli'cgy %%Hn%t?;eﬁg s%'dd% oggeﬁ to prevent

in-a bu
tQQ éi?g(%éﬁ%1gg%ﬁbh%Eeﬁé%:%gﬁgpﬁgbﬁatﬁ%%¥ﬁq§ﬂp %bere is
ai@% Y BB b D51 E hbs bR g oL 84 54T i Eotation

artlcularly, bucket 212 is cubic-shaped as a
w%%ﬁﬁe§aQR% %dgﬁ bottom wal | (bottom part) 212b

an inner wall (back part) 212c, and a side wall (side
part){O21%d, though the outer wall is not forned.
Accordingly, as shown in Fig. 22A, taking in-out of
t he @@adthei ghbebodypnds ddre Heuckebt Bhy ther fafmetiment is
and the angle range O of the rotation wheel 210 in the
pratvtded whdite artherdeddoweaghit 2b8dy whichschobsedes nfrdme the
bucket 212 includes the angle position which is in
sile ghteeqeato tthet het abkosa biditree triatrabEothavreekh t200. wheel

Therefore, the weight of the 66
210 (the upside in Fig. 22) to the peripheral side. For example,
in a bucket 212 shown in Fig. 22b, the opening 212a has the
shape in which the peripheral side is completely opened (shape
in which an outer wall on the peripheral side of the bucket
is completely removed) by the opening part 212a. More
particularly, the bucket 212 is cubic-shaped as a whole,. and
- includes a bottom wall (bottom part) 212b, an inner wall (back
i)art) 212c, and_a side wall (side part) 212d, though the outer
.wall ié 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 6 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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01/ 02/ 2007 dead-wei ght body 15 can be efficiently

utilized, and the high drive force can be obtained. g1/02/2007
Further, since the angle range O of the rotation

wheel 210 fromthe supply to the exhaust of the

dead- wei ght body 15 can be set small, the nunber of

teeth of the rotation wheel 210 can be set nany

detatihometi ghitnds@pcies cahOBO3 r FuEidierly itiaibuekeindlze high
shown in Fig. 22c, on the peripheral side of a bottom

dgtkbagereensin tud emhthy rd Dot FaMhl | s 242D thé@ingle range
i nclined surface 212g which inclines upward toward

o108 95L Bl el 10 OBPIADS B 00 Sy o

provi de

CBiSpERR AR 1 L8 BSRE EU85  BABIUE cect

since t [l ne

f p ign._on the eri pheral ,side,, as
o e L B ABER PN B Racr oAk ke vk Hhce
of thﬁ ﬂ&@ﬁ-m&ight body 15 can be performed nore
snoot ?y. urther, by existence of this inclined

surfagce 2129, .it i S i?l ,to prevent the
dead-aé\%]iéml.g’bob‘%/ ?Lsgﬂglg@ﬁ ég FETorde Biftr othfceden the
into the bucket 212 fromjunping out to the
PRI b Sigg e ther brdtem segfiage erratdtirkgdpbing bpttom
time by reactjon due to the inpact on the inner wall
waphb 2 1301t hast | inglinsd stentecef 2ihe vhtth nbreckimeacepward
212g, the dead-wei ght body can be exhausted slowy.
Lqverol Fhe Teg iipheitiadesi daglfet fof obkainggldmedl 3af fiscerovided.
212g to the inner bottom surface of the bottom wal l
Arpizivernwela gt2atam8¥ a side wall 212d are the same as those
of the bucket 212. 1In this bucket 2127, 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 212q,
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 éxhausting‘point of time

by reaction due to the impact on the inner wall 212c. Further,
by existe-nce of the inclined surface 212g, the dead-weight body
can be exhausted slowly.

[0104}

fhe inclined angle of the inclined surface 212g to the

inner bottom surface of the bottom wall 212b’ has a great
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01/ 02/ 2007 influence on the angle range 0. Therefore,
by changing the inclined angle of the inclined surfacg1/02/2007
212g, the angle range 0 can be regul ated. For
exanple, in case that other conditions (for exanple,
an attachment angle of the bucket to the rotation
wheel , an introduci ng angl e position of the bucket,
i8FZ8cRfe deriickelle avhgd 28 ofrnbberdead- wei Qﬁﬁngi?ﬂ%)the
are the sanme, the bucket 212" becones |arger than the
iheiTkedd 2k Y otthenaboyvel 1 hagl snegh anglie Pathe bhAE08] range
A bucket 212" shown in Fig. 22d is basically forned in

AP oo he ik ar s P aarer he Baekar anaone

S m

(£Sr Q&Bﬁg&@ptar{ E‘Egbﬁ%ﬁ% nipy i% 2¥2 0 bh}&%% jz'?_fzcg hQleeLd %QE]:'L on

part 212p protrudi rom ottom wa upwar
! : . (th s _
SR 5 D B RIS, CRUSE he Rigot o it of

o Gl L 088 o8 o158 HSBGE ' 15 e,
OB RRE S P taBk o P RLIEL A gt 3 ) e

. junping out to the peripheral side before a regular
lné%ﬁéﬁ§?@ﬁ§1§oPﬁFtof tine by reaction due to the inpact

on the inner wall 212c. Further, by existence of the
proj é8¢08h part 2129, the dead-wei ght body can be
exhausted slowy. [0106] The hei ght of the projection
par t A2hepket 21T chufwit Her Fhigi-gRdot stihes bea] k¥t ioymed in
part 212p to the height of the side 68
the shape of a container having an opening part 212a” similarly
to the bucket 212. However, the bucket 212”7 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”. Byexistenceof 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 212¢c. Further, by existence of the projection
part 212g, the dead-weight body can be exhausted slowly.
[0106]
The height of the projection part 212p or ratio of the

height of the projection part 212p to the height of the Side
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01/ 02/ 2007 wall has a great influence on the angle

range 0. Therefore, by changing the height of the 01/02/2007
projection part 212p or the above ratio, the angle

range O can be regul ated. For exanple, by the height

of the projection part 212p, and a size relation in

di stance between the bottomwall 212b and the central

wh03i ki O Afrddre idgadratRiObh badyanbhe ANGLE d.angecPeksre,
determi ned. [0107] Further, both the inclined surface

b2lAthrfieMnthe e Gyht 32CtRE @rbljgcﬁﬁ@hﬁgﬁ@@ PY br APabove

shown in Fig. 22d may be provided. nmely, an

' [ s i t i phe '

reREN nae: i Tenrvle L W B oGt SRt vy
' [ t ' L&, fr a ater ;

R e e R DA P r e PR B RorEtefion
. obgt I.ng ' i.R-.0 h ad-wei ght, b ,
SR L A e G R o R

node. [0108]. I n the above enbodi nent, as the spiral ,
DO e Tboy TS | GPACRASQERE. i et (SR Trec Rapem® 1S
leO rotates, the dead-weight body 15 gradually rises
UovidHd'®%Dn the inside of the guide plate 112, from

t he upper, position, is supplied through the exit

guidéoi§§]to the bucket 212 provided at the periphery

of the rotation wheel 210 of the cl ocking nmechani sm

200, Fasdheer uPR§hagleningd inpd sBréerenZhhgeshoyp in Fig.

rotates, from the bucket 212 through the entrance .
225uiadel 13k terefhecHi¢vepdoly218p shown in Fig. 22d may be

provided. Namely, an inclined surface is formed on the
peripheral side of the inner bottom surface of the bucket, and
further, a projection part protruding upward from an outer edge
of this inclined surface is formed. Hereby, without
obstructing taking in-out of . the dead-weight body, the
dead-weight body can be exhausted in a slow and stable mode.

[0108]_

In the above embodiment, as the spiral drive b'ody 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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01/ 02/ 2007 110 in the lower position. The dead-wei ght

body 15 circulates in this passage. The rotation wheef1/02/2007
210, every time the dead-weight body 15 is suppli ed,

is fed one tooth by one tooth, and perforns cl ocking.

Therefore, the clock 1000 has not only the clock

function but also high appreciation as a noving

1mechanrhem Shoekoss@ ibhat the: gkaekwd98AtGYy 15 circulates
sufficiently represent the charm of a nechanica

iapanatd ofasd4dO9] thoSecerdrepRoqimmit Jo NeXt evELf €EE BT the
to Fig. 23 to Fig. 26, the construction of a c¥ock|ng

hani . oh . !
dBBe %Bh%ﬁk'ﬁbc?;pQS £k ssgjﬁg)g(eil?@?’%s n%ggnlgoéﬂq ?bgeone tooth,

i nventi on w | be de Is e i ment

afbfd&r Mms fc&%@k&%%ﬁberfgégéﬁ&sgf i gngng;gwgﬁis thék only

bucket (reception art rovi de ee

0 0 part_of _fitting parts. On t he :
eher paPER bRt il b bR P B tRt fafqss = moving
descriptiaon of other_construction.is ] tted. 110
nefBanb i, ok, it Fea | %BEeFQﬁé&iJ\/‘g‘%i Eaﬂsﬁa&%ﬁﬁllently
the structure of a £otation wheel 310 in this
rEboHTRENt RS | ARR AR O r Bt R F AP WP ORIt K l arl y to
in the rotation wheel 210, to supporting plates. 310A
and 3@5%”5rranged on both sides in an axial :
direction, plural buckets (reception parts) 312

ar r anlgEf Ao mpadsEisatilphery of the rotation wheel 310
are fixed. More particularly, on left and right side

por t iNgxs ofefrarbogkee Fi3fN2 23atbathgrert6 pahtesc8igyrantion

312z are provided. These 70
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 .(rerception
part) provided for a rotation wheel 210 and only a part of
fitting parts. Only the different points will be described
below, and description of other construction is omitted.

[0110]

Fig. 23 is a schematically perspective view shoWing the
structure of a rotation wheel 310 in this embodiment. In this
fotation wheel 310, similarly to in the rotation wheel 210,
to suppqrting plates 310A and 310B arranged on both sides in
an axial difection, 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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01/ 02/ 2007 attachnent parts 312y and 312z are fixed
respectively to an attached part (hole in the showmm 01/02/2007
exanpl e) 31la provided for the support plate 310A,

and an attached part (hole in the shown exanple) 311b

provi ded for the support plate 310B fixed in a

fitting state. At the peripheral part of the support

aPl @tBneBdOfares fi1sf drd t31n% Ratd 3klAX rakpkbal vEOyt B8 an
aforenentioned is formed. At the peripheral part of

at PECSPROLEE Pl & 3H0Bhe &HRARK e&iahbh@gd@@&%l %5¥ded for

simlar to the aforenentioned is forned. | Fig.
4 C [ |y r ' [ f t
U SR DR 1 AR AP S R 2 (g Re D TS o
ty I r,ovj.de n..tj ef.t; ~Si f.
S ERNEh g Tt e L B gt R ot
is fornmed, al t. in the.shape,of a, rect ul ar
PSR e Dednhs thEWRGT 4PheRas ReBbt S EnFDar TOBREL Blate
back part 3 ..l eft and right, side arts 312d, and.
S phEH af FRbtd G b 1% poft 1 Shr Tach St ot e pned
. are continuously opened and form an opening part 312
Lorfpesmedckeft 343 Re 1RhsralePRRhér @l iHthe PUBRPTS EéaF%C&OB !
to the peripheral side of the rotation wheel 310, is_ .
a fagdd Tidrt iy Ratiers W& cnimsivkdade ofhe mefymmnont rred 15
312b, a part on its front side is an inclined surface
fogimgd.ar to that in the aforenentioned enbodi ment.
Further, at an outer edge on the front side of the
bott dMlpddt 312b, a projection part simlar to that

in the aforenmenti oned enbodi nrent nay be provided. 71
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
containér—shaped part. The container-shaped part is formed
almost ip the shape of a rectangular parallelepiped as a whole,
has a bottom part 312b,.a back part 312¢, left and right side
parts 312d, and an upper surface part and a front surface part
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 fthe rotation wheel 310, is-fixed. Of an
'inner bottom surface of the bottom part 312b, a part on its
front side 1s 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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01/ 02/ 2007 [0112] CQutside the side parts 312d,

attachnment pieces 312e and 312f are provided. A

portion on the front side of the attachnent piece 01/02/2007
312e beconmes a second fitting part 312X constituting

a part of the fitting parts in the aforenenti oned

enbodi nent. Further, at a side edge of the attachnent

pi ecejoB8l2e, the attachnent part 312y fixed to the

attached part 311la of the support plate 310A is

provi geds 1 &0 desohbBeraral A & dert8ddfet pNees 312¢ and
attachnent piece 312f, the attachnment parts 3

12z,
3832z afﬂégﬁzé@iéél?. athag;!&gﬁt{@r?t Udﬁ’ﬂjOf ngts% Mof th
plate 31 B are provided. [0 18 e %uc,et g%% is ©
PRShhL £eg'éé ang 1 {% Ldi rOdf{ﬁh Ry
a?ntegra# p éte?shaéghq%% é?gglg %%ﬁ%ﬁ?, Qénﬂﬁtgg%fP 312x
_ ' . I i ntegrall various_nol di ng.
bGP TE P B e Hs) LT e T Sk B eoprBeEPignec
r .forging,. casin I d workin S%ﬁ? s cast or .
e e U TReA SRt W Ri LI Kb € DpartreGRmRRy, Piece
Béfe' ckeﬁ Séémin the enbodipent is fornmed hy bending
P &6 BhbpeyneRt At Sda¥ni 159 &9 FReafriaachrd gert 3lla
%Iate. [0114] . Fig. 25 shows an expl oded shape of the
o fERetUBAZL T Rlghe SEADOd REAVIdRE i nPedie other, at a side
| at e-shaped material 312p shown in Fig. 25 can be
edes plebbe gt fasmantbpipcesd1BEankin gt tachmieing parts 312z,
pl at e-shaped material 312p, a bottom part 312b and a
3lggckipent tg2the attached part 311b of the support plate 310
B are provided.

[0113]

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

[0114]

Fig. 25 shows an exploded shape of the bucket 312 in the
embodiment. An integral plate-shaped material 312p shown in

Fig. 25 can be very easily formed by press-blanking. In this

platé—shaped materiarl 312p, a bottom paft 312b and a back part
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01/ 02/ 2007 312c are provided continuously, the back

surface part 312c and left-right side parts 312d, 312@1/02/2007
are provided continuously, and a bottompart 312b an

left-right attachment pieces 312e, 312f are '

respectively provided continuously. Regarding this

pl at e-shaped material 312p, by bending the back part

33%2Ca®d proeatky EoFPin@Res BF, el BecRUGRRALEr 812 and
and bending the left-right side parts 312d, 312d

1eespechhvelyqatpaees | y1 54 91 28001L99i1ke bagkiPablsly,
312c, the shape of a container having an opening part

andZ2 ot tloff gggt ﬁfﬁggﬂog@%‘t—iﬁgﬁ‘ti L4t d Doy ¢ I%i’é@dés”%%e,

surface to provi d t he ont side o ottom
t [ I N ' he :
IERF R Y By IR AR e e Yng this
-right ~side part 2d 12d. [0115], In th
pLEEREEA ST MR B S ad i B RRnb e et Fakpadze 2t
art _and .the attachne pi eces 312e, 312f are .
nP Lo P Goneieh Ghohne BF By Rinh e Wik AlbBETgEng the
rts, of the rotation wheel 310 can be reduced, )
l%@%@ﬁ‘rﬂ VoS Rgrtar 4 Pd@d reapeatangly at nearly right
manuf acturing cost can be reduced. Further, by _
2R YL Cheppavk diawt tHesetbrdshabe oy apaphtaipgr haying
t he bucket 312, a positional relation or an angul ar
any @Pgriley Phetwebse tike fosmesl- nele shapedapdr coobtiheting an
bucket 312 and the fitting part working on the
inggldapsirent faeeianberprevidediom hed fnoritgaéty.of the bottom
Therefore, w thout perform ng any positioni ng work
pdudr 3lBe betfomperd by bhadopgratignt b thee boattati part 312b,

wheel 310 73
and its part is arranged between the left-right side parts 3124,

3124d.

[0115]

In the bucket 312 in this embodiment, the
container-shaped part and the attachment pieces 312e, 312f are
integrally constituted. ﬁereby, since the number of parts of
the rotat_ion wheel 310 can be reduced, assembly working can
be facilitated and a manufacturing cost can be reduced.
Further, by integrally providing Ithe second fitting part 312x
for the bucket 312, apositional relation or an angular relation
between the container-shaped part ch 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
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01/ 02/ 2007 can be surely perforned. [0116]

[ Rotati onal operation of rotation wheel] Next, in

order to definite working effects in the errbodiments(,)l/oz/z007
a rotation wheel provided with a bucket having the

different constitution fromthe constitution of the

buckets in the enbodinents wll be described. In the

cenbpdi BRAESY pggfofﬁggtion wheel is intermttently
actuated by fitting of the escapenent mechani sm

Howevegii1when the dead-wei ght body is always arranged
in one or plural buckets of the rotation wheel, the

Cati : ; , i Vi th
rota [@&Mﬁ%aiA i%;géﬁﬁg?ﬂy fb@ S EHE SEGHAE MY the

drive torque. _ t he escapenent rechani sm

must l@é%,e F‘LHe orrc%]?rt {:8nfd®%q(?1li’tesowép%{n$r'e%%ects in the

efficiency [owers. Therefore, ~1n each of the

[ s,_th i ght .of .the dead-wei.ght bod LS .

AR eni v s B0 o h D e e BOuRb yaving

the. rotation eel Ji.s constructed so.as fo repeat, th
Ey O GRERE ™ C R o - (™ £ e FOREURT GhHe LFLR? Bodrh pc kets

.in%P %@ﬁ gucket of, the rotation wheel and the bucket
- IhiSepRRre At P ¥ it BEGHGIRT 1RefE prledeiecmonddugndice the

range, the dead-weight body falls out of the bucket
rofrid- 1Bnsdealo 18k ilgt Srmithentdraricsakrdeby Fhttingsof the

case, it is sufficient that there is a period for .
esffarerenthaegbadlwei-ghtioveusri svhen tra degddveaubtt hedy is

bucket of the rotation wheel, and the nunber of the
algsats- aekFghvedadi ese ar panged mickhe tsanéotisd yoitattibe wheel,

rotati on wheel nmay be one, or two and nore. Hereby,
thien rotaitignwivbe etlhe sr et atiyeninheektatopsecdéving the drive
torque. Accordingly, the escapement mechanism must brake the
rotation wheel, so that drive efficiency lowers. Therefore,
in each of the embodiments, the weight of the dead-weight body
is intermittently applied on the rotation wheel. Namely, the
rotation wheel is constructed so as to repeat the following
cycle: after the dead-weight has been put into the bucket of
~the rotation wheel and the bucket has been arranged throughout
the predetermined angle range, the dead-weight body falls out
of the bucket and ceases to exist in the rotation wheel. In
this case, it is sufficient that there is a period for which
the dead-weight body is not arranged into the bucket of the
rotation wheel, and the number of the dead-weight bodies

arranged simultaneouély in the rotation wheel may be one, or

two and more. Hereby,_ in timing when the rotation wheel stops
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01/02/.2007 by the escapenent nmechanism the weight

of the dead-wei ght body is not applied onto the 01/02/2007
rotati on wheel. Therefore, since brake force applie

onto the rotation wheel every cycle of the

intermttent rotation can be reduced, the drive

efficiency can be heightened. [0117] Under the above

bgatisd eHEhbeRien BERWNaNg sihathé he ibteket $headen drwaingedbody
at regular angle intervals, in case that the nunber

i8fdthgppucke s tont ideotatabnafhadieel The rteersNed incd Beake
angl e range in which the dead-wei ght body is being

fareangpdliBat herbuaket rhecorss Laces. Rerei@f@e of the
variation of the drive torque in the large angle

1ﬁ§@&ﬁ19t&?@%alt§591eca§% LQ@&‘@&Q e le%g%ffltnency can

dead-wel ght body cannot be e |C|ent y converted 1nto

rque for the rotation wheel. Therefore, it
béhﬁefgﬁyer% le that the nunber n of the buckets is

four gﬂ%.ﬂp (namely, an arrangenent angle interval
of th k is 360 /4 =90 or less), and it is nore

deSIrfﬁgﬁé at_.t he nunb f. the buckets . [
more 0 %Be e ARG OBrigP 85 SR RERrYIAT Ghe eckets
bucket |s 360 /6 = 60 or less) . In this case,. .in one
2'gert 68" ef taﬁer‘?%‘ﬂ%?ﬁ]aﬂgéﬁtl%‘b%?éﬂ%nlnt‘%?eseaﬁbf“é trhé?rﬂ@‘émber
in which the dead-wei ght body is being arranged in the
ohidgetuckase be Ehe %%%tf’a%nt"ﬁlee%lr dgngeresiadhgl Bhe angle
interval of the bucket. or snaller. However, usually,
range dmgkeirhngee bdeahese ekl [kady tisapeting arraﬁg@ﬁ’:eml the
angle interval. An angle obtained by subtracting the
buarkgite hergees nlahpeh t Mhadeddneei gr bodion so?5 the drive
torque in the large angle range 0 become large, and the weight
of the dead-weight body cannot be efficiently converted into
the drive torque for the rotation wheel. Therefore, it 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 (namely, the arrangement angle
interval of the bucket is 360° /6 = 60° or less). In this case,
in one period of the intermittent operation, the angle range
in which the dead-weight body is being arranged in the bucket -
must be the same as the arrangemenﬁ angle interval of the buéket.
or smaller. 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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01/ 02/ 2007 being arranged fromthe arrangenent angle

interval of the bucket becones a racing angle, that '
is, an angle at which the rotation wheel rotatesingl/oz/zoo7
state where the drive torque is not being added to

the drive wheel (by inertial). [0118] Fig. 33 shows
schematically the structure of a rotation whee

bphAY dedawgbh Fruckele (4catidhPaiddld PaviRgal NEF the
constitution simlar to the constitution of the recess

pRakbt pEhded at tihg Qﬁ@ji@heﬁi’a@fist,hﬁnré’ﬁﬁié%ﬂ: wheeh the

of the noving nechanismclock which is exhibited at

rEEgtggﬁeNﬁ%giOfgtgﬂﬁzzﬁ%ﬁg:g%%%g%gkrgnt%%i%rﬁ@éetaﬁﬁgﬁ is

since the bucket cont'ai ner

; [ [ radius,directi.on .. of the

nGBEPHS G S e et RS RREh ol I

dead-[xgﬁi:L t body 15 is easy to be put into the bucket
r

is, f xanpl e, an angl e position when the bucket is .
| ocated a thﬁ upper nost, porti on. However, since the
r ot at}ﬁﬂw‘ eBeys Sp%b‘?{%‘?tfﬂd%]édf §g‘ea§t¥5c51éﬁ%r é fagation
drive torque by left and right unbal ance of the
R atR WA IR Y diePiokehe (WRFYPELYR Baet) 3 having the
dead- wei ght body 15, actually, the drive torque is
cqnsfytartigmpduiadd aghdi® (the boaréd tatien| eéathd racese part
vicinity of the uppernost portion. Further, in this
rrsudiced 3t whetvrrinhery ddadheerghet bodywhiee ] ©f the moving
exhausted fromthe bucket 3 or not when the rotation
maghedli smot ke els whyi ciini argheb$ tEdam the Gvawen @hgtk and Watch
position is determ ned by a positional relation
MusetweenIanthi stesisectd hgepdild afckatper pesdichel ahapenef a
passing a centroidal 76 ~
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 torgque 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 positional relation between an

intersectingpointofeiperpendicularlinepassingfacentroidal
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01/ 02/ 2007 position of the dead-wei ght body 15 with

the outer surface position of the dead-weight body 15¢1/02/2007
and an intersecting point of the side wall edge o

t he bucket 3 with the outer surface of the

dead- wei ght body 15. Nanely, by a size relation

between a height K of the side wall of the shown

pbuckebn3ohitel ideadrhasyhedneayt he RAshS ok Lhe hokleMhce
surface of the bucket 3, and a height L of the

pbBE 86 88CH# r&%n@é&&—@&%@@_&t&fﬁ?hﬁﬂ@% i POSHEd O B point
t he dead-wei ght body 15 with'the perpendicular |1ne

dea  pody th per ar
ogag%gglcg@%g@g J&Hhed@f PRSI bR P 3 v?ﬁteﬁ it wt%ghtsurface

exhaust position o d-wei

oS AU DI AP PTG 00k e

hi h | e 4i, at ' dead- wei ght . bgdy. 15 .
e T R R e e
Th f [ d to, ] th [ f
M RO 40 B SO REE B BENEr TBHA 69 Q'hd RepgREet 3
&i t he .dead-wei ght hody 15, the hgight K of the si de
anR13 rdgttpl ?%8¥5h§€§?rﬁ8ﬁ§&€9,pgﬁﬂ eOfHHEERéﬁﬁﬁtsurface

cannot be set so that the angle 4 exceeds 90 degrees,
PeflioypfithaideadovRéphhteady hé wirtihyhefdqganssycular line
[0120] On the other hand, since a bucket 4 shown in
PHF Y LBLbgasentheidhdpeopit o orft dhaedesdiredigpeimdnls at
the side reverse to the rotational direction of the
theoeahipoatwesl §idrhe fhtlek e ad-weaghk depd 1dl5dE nom tthe bucket
dead- wei ght body 15 in a range where the 77
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 rotationﬁ wheel which
is genefated by the weight of the dead-weight body 15, the

height K of the side wall must be increased. However, since

the height cannot be set so that the angle ¢ exceeds 90 degrees,
.. it is difficult to heighten the drive efficiency.

[0120]

On the other hand, since a bucket 4 shown in Fig. 34 has
the shape of a container which opens to the side reverse to
the fotational 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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01/ 02/ 2007 above angle 4) is about 90 degrees.

Therefore, the drive torque produced by the weight ofg1/02/2007
t he dead-wei ght body 15 can be made |arge, and the

drive efficiency can be increased. However, in this

bucket 4, in case that the side wall is made | ow,

possibility that the dead-wei ght body 15 falls out of

abbee ekt ¢ i4 élﬂoéfs'@m deQfctbe depd-3ej,ght tROU il tOrque

the rotation wheel incréases. On the contrary, in

pEegecihdly the shdgnwabf die RAG-WRIight BoBPSIY iR bB made
whi ch the dead- melght body 15 is exhausted is distant

:L&f&én t46s A Gyilve X0 ic b PREOIMBR GhR$RaLRGAN However,
angle 4) of 180, so that thedrive eff|C|ency | ower s.

ifd NEkE OBﬁcEe’c”zzor?ﬁr cta%e ‘é‘?‘: Heh 4 ‘H’eh ape orbé&@ low,

t he above buckef in od nment,

r%%%bflsee{%*?ﬁ?ﬁh&%??%a‘%" gz f’SEr?TPhEhetr%%dﬁ‘f‘l.eo%ucket

i B S o 3
iieeh, POISN COPOLPeashrea RBRE Eia FaBe i bi s made

the drive source 120 i n the enbodi nent will be
highgcpiRetl it 1gr Yhech die derdovedASEi pedvd 3 AE FPwESted
clock drive part, and is conposed of the clock drive
i sreldisdmindmiras ddscringde dbeve0° Thi and|lpekores velose to an
mechani sm functions as a drive part for various
anglleok s £sSLRIf, aso ahaectianide aved itk ieracyqliavtzscl dilerefore,
using a crystal resonator, and a radio clock having a
inf gndeikrohoofoleeeswing ita merobifenr, matiken thvet Abave doioket in

th7e8 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
imprévement 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
clgck.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‘resénator, and a radio clock

~having a function of receiving-time information with a radio
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01/ 02/ 2007 wave and correcting tine display, and is
generally called a novenent. A tine display part 01/02/2007
including a dial plate and hands and an outer case

are conbined with this novenent to construct the
usual clock. [0122] As shown in Fig. 26, the drive
source 120 has a clock «circuit 120A and a rotation

wQWE Pt o NBEHARE SR J 2080 e Thes Sl PEK arfd GUIenk2@A1y called a
includes an oscilTation circuit 121 including a

wEPVEL LS5O B R AT 80 0 o
<SP S T3 908 Lok A Hiecc

[e erm ped, cl ock signal fromthe basic signal
t ur?%a?{ ?g%g$btation out put nechani sm 120B i ncl udes

an elﬁééiﬁnntor 123 conposed of a stepping notor which
oper a pon reception of the clock signal, and a
rot ation transnissionGpart 124 conposed of a whee

4

trai RIRRAYR fEndiHi%t-s 26rotae 64188t garter tRPshas a clock
el ectronotor 123 and changes the rotation output to
CYHEGr dddPepRfl e Atottdidropat e eechami g 1Pdikt | dRe clock
transm ssion part 124 outputs rotational notion of
cifigh tad@@Wradépconhides adj estsl tat tomes linthortmdfilopncByding a
driving the hand Q shown by dotted lines in the
cojrssi ingedonhtolre andtatfimonalernmmt idemuddtipittied €ioouihel2?2
rotation transmssion part 124, the usual clock is
whdafhs tirnechechc -AER]1 tikld.e 24 iksa i o i sigrraah showpunige ddnef rom
rotation output 79
this oscillation cireuit 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 QO 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 is a diagram 'sh.owing the rotation output
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01/ 02/ 2007 nechani sm 120B of the drive source 120

nore particularly. The el ectronptor 123 operating on

the basis of the clock signal outputted fromthe 01/02/2007
clock circuit 120A conprises a stator 123s, a coi

123c coiled around this stator 123s, and a rotor 123r

conposed of a permanent magnet which is arranged

m@PRAS €It 0F Be Sh&e% vh236u AL 1SUPREEL &Sk Fiotalallly:.  The
The clock signal is supplied to the coil 123c, an

108t FOROE0L2BE3 Do Aatvilld Al QM il lo% &hel G100k signal
egeneratedothroudﬁ@(?he st%tor 15%3 y tﬁ% suppl?gd Stanha
' t - rj .QNji_z i

o R, RS Bl L R TN St el 1835,

- _the r 123r. is_transptted from eel 124

9 ncflelgr]%sgcd Cv(\)/ilt?jﬁ?d t%ﬁém;%gt g}r&iﬁ?aé rqu]gznﬁ’alqnydltao%\%ggl %231:
124b, 124¢, 124d, an 124e. The rotation of the whee

cqitesd SR e B e M ot SRare E95PY SRECERE to
rotation of _the eel 124e is output by a cylindrical

the &t o244 3Rt REPPAHES 6P&RIER 18T t He Gl sigael is

~is transmtted through a wheel 124h to an hour wheel

suppd i ethdoobhpueoi et cugms Ehe roterel e8m &y gurptitation

- shaft  124f, the second hand is connected and fixed;
magnatie cflehdr igcalerawesbethuagh the mMtafar hakdsi ¥y the
connected and fixed; and to the hour wheel 124i, the

suppdricidand cick gdonedt edoaates iated pefrdd24pyhahtheized with
enbodi nent, the hand is not connected to the rotation

a eetrputd et tde sthot20Bigand .t akles ootathensadtmptomal of the
notion fromat |east any one of the output parts of

rothe dentreris oubpdmishatt £134f a theelyl?pdrigebgretderwith
1249, and the hour 80

the rotor 123r sequentially to wheels 124b, 124c, 124d, and

r

1Z24e. 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 ié transmitted through a wheel 124h to an hour wheel
12431 and output. Here, usually, to the center output shaft
124f,thésecondhandiscmnnectédandfixed;tothecwlindrical
.member 124g, the minute hand is connected and fixed; and to
the hour wheel 124i, the hour hand i1s connected and fixed.

[0124] |

In the embodiment, the hand is not connected to the
rotafion output mechanism 120B, and takes out the rotational
:motion from at least any one of the output parts of the center

output shaft 124f, the cylindrical member 124g, and.the hour
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01/ 02/ 2007 wheel 124i. However, as described above,

in the usual novenent, since the center output shaft gq1/92/2
124f has rotation speed of the second hand, the 01702/2007
cylindrical nenber 124g has rotation speed of the

m nut e hand, and the hour wheel 124i has rotation

speed of the hour hand, these rotati on speeds are not

wBb¥aY® 4 ir eherabbke, ass dek¥ei HOL AR Ovh Rie @fud PRovenent,
novi ng nechani sm clock. Further, generally, the

mpyenent ofntde éﬂtggig s$a5TBhbari Ry 'i@ﬁﬂ@@ict?n:sgp\é%eo%f the

S
drive torque an torque. Therefore, I

t ; / [ t t '
SBEETISPEN! DR LA Ll o el e O OB

hani.sm d rotat | ngeel) of Vi n hani sm
o E A Tesahipi Ot BB baRu e, TEaT PRt RN, S ke
h [ t he drive torque ng.rotation speed of the
ofir e SBUEe hEREl (HRETH | 78 Poade SRETDe T Aottds edliays
q%%%$ihg a speed reducer, though the rotation sgeed ,
PY WINPT BIheC TRHEn WidkUthe T &Pst e 18gekachanism
i ncreased, the drive torque lowers. [0125] |In the
Ckrfbodi MRWtthem eeaerat by adiieskoVREeHE Al thet aloh 15 small
_speed and secure the drive torque, a part of the clock
ircpdéavebledewila aé driiveet gpavne @nRbord tewdivki.edTherpeore,
used. Fig. 28 is a block schematic di agram show ng
it He inem@Esseonsttia weicome sfichhdrfiveqtiongyedehatt thé yhagion
circuit 122 in the usual clock <circuit schematically.
cohwestiowy inackigisR8( tha abbeef degdrancighidamflttingl wéclganism
circuit 122, plural frequency demultipliers 122a are
artbpoeet edniwhsel) 63, the netehgneecisdgingh couputdetef doiwen
81
accurately. In this case, without changing the drive torque
and rotation speed of the drive source 120, the drive torque
can be increased by using a speed reducer, though the rotation
speed lowers. On the other hand, when the rotation speed is
increased, the drive torque lowers.

[0125]

In the embodiment, in order to adjust the drive rotation
speed and secure the drive torque, a part of the clock circuit
120 of the drive source 120 is modified to be used. Fig. 28
is a block schematic diagram showing the inner constitution
of the frequency demultiplying circuit 122 in the usual clock
circuit schematically. As shown in Fig. 28, in the frequenc;y

 demultiplying circui{: 122, plural frequency demultipliers

- 122a are connected in'series, a reference signal outputted from
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01/ 02/ 2007 the oscillation circuit part 121, of which

frequency is, for exanple, 32.765kHz is divided, and g1/02/2007
lastly a clock signal of, for exanple, 1Hz is taken

out in an output signal line 122b. In the enbodi nent,

a part of the above frequency denultipliers 122 is
nodi fi ed, whereby an output signal |ine 122b' or 122"

ths dakem ol romaify eqveney 1deqdul i phi eﬂ’réegl%alcy is, for
different from the frequency denultiplier 122a whic

e£%§§e9%2r.tf@5% pud di%iigl@@.l, Bhael&g’gp% ene. s@%fmal of,
by t of the

thi's output signal, for exanple, e signa

c§f ORI RIS SRS o bl EE AU 2220

riven. us changi ng

Iﬁ't%%agmﬁﬂﬁlﬂéhé', nargp%xE% oe]% %Cflte.r gbng%grfJr:l'etzczi‘?'1<~'e:r1t hed&%ﬁff‘igliers
rotatron "spéed’ o € rotati on output®nmechanism ca

incre d without. |oweri %he.dniv tor , o

157 il PR et Moyt onePReb T oA Y dui 198he or 122

. Whol e construction of the ¢l ock 1030 in %g ,

1% BEE N f\rﬁiqff} 2 ef BT G UF e P |186k1£1 giithegrat from
enbodi nent, as shown in Fig. 30,_con€rises a drive

thep U AU braoppt tigyl e dk wetHantaks papit Bhe output
dead-wei ght 1ifting mechanism 100 or 100' as a first

sipmalohlBenketl i nfemeblvank g ihis potatiton el foziexamrle,
310 as a second notion converting nechanism and a

byt the sdizpl af phetfrE0iendgsr 8 2 8Hreo nboAly d&hd-sved gtromotor
lifting means includes the dead-weight lifting

12@edlsanirsmet00, B¢0Ohys andandeng dthyef seguercd 20f 1120'clock
The above cl ocki ng nechani sm 200 i ncludes the

sigokdt fon dheelndlthe FQctanhdthe: ti2Be dhepbayppartotH2ion

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 drivermechanism part, a dead-weight lifting mechanism 100
or 100" as a first motion convert_ing-mechanism, a rotation wheel
210 or 310 as a second motion converting mechanism, and a time
display part 250. Here, the above dead-weight lifting means
includes the dead-weight lifting mechanism 100, 1007, 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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01/ 02/ 2007 250. [0127] The drive source 120, 120" is

conposed of the clock drive nechanism as described 01/02/2007

above, and outputs exactly rotational notion. Here
this rotational notion nmay be continuous rotation or
intermttent rotation. Further, the rotation notion
may be what can be directly taken out fromthe out put
opgart of the usual clock drive nmechanism (for exanple,
rotational notion corresponding to an hour hand of the
cl ocksg econd hand thereof, or a m nute hand
t hereof) or mhat can be directly taken out from

rmtigﬂ}{am nhee 2bgrfzwh%e'co¢%£a'c§d B D ke ive

ot he an th p of “the

ndTBC anlswg g &E I rst nvert g% tional
‘Hethaht S MY desdd” OY?ftEilrh §ﬁf‘CE vlé?Y§
the redet er m ned. rotatlonal nDtlon out utted fr
Ig'rl veeEEur (T bekalt PREL Bt HaE s Y Rfo %Ontlnuous
nDtlon node ot her than the rotational notion. Here,
THAGIGR noHelBERERLEREAL t KO tRELELR-ondlutibEron hgarotation
notion other than the notion rotating around the
nofrigde ti@vnRethaki gan thy digsegipl e takeansbdt feamofhe output
reci procation. In case of this enbodiment, by the
pardt apifontivd tusaladr i véobbdydrihe ctmdxam‘isght (fppdyexample,
perfornms translation, and nore particularly rising
rofettiiomal Rattbergorresmyeliofg tthve aenbods rretd odstkaawock;
in the drawi ng, between the drive source 120, 120
a andohHehbndsthemtd DN B3 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.

f0128]

The first motion converting mechanism (dead—v&eight
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 Imo'tion rotating arcund the predetermined axis, for
| 'gxample, translation or reciprocation. In case of this
.eﬁbodiment, by the rotation of the d.riv_e body, the dead-weight
body perférms tr,anslation, and more particularly rising motion.
Further, in case of the embodiment, as shown in the drawing,

between the drive source 120, 120" and the first mo_tion
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01/ 02/ 2007 converting nechani sm 100, 100', a notion
transm ssi on nmechani sm 150 conposed of an approprlat601/02/2007
decel erati on wheel train or an appropriate

accel eration wheel train may be provided. Further,

the drive source 120, 120" and the first notion

converting nechanism 100, 100" nay be directly

coareeetiad AscEAAWmI NEbY. Bdo’ [ 0129ot¥eHt . ttR@smission
second notion converting nmechani sm (rotation wheel)"

meeR%ertR 1he amhporeande Af dhe-ddrsicdRidRNeration wheel

converting nechanisminto rotational notion again. At

tbhis tdiea, the r'bgttrﬁtalt%naa{cé%éﬁ[‘t C&H‘Vﬁﬁggﬂ BY-LRe may be

second noti on onvertlng nmechani sm nmay
pPE)@gSESr m H. OJ_I att'h%ngl 1%t n?ﬂrwn f?o Vc? thte first
source (cloc ri‘'ve mechanis mever
Le hat th conve atio
gL BB e Bl b i D8 et P PR TECOLy bBnnected
g e%etern1n§d rq%?tlonal notion. In case of the
2 2nboA ettt | £ 9 the rotation wheel rotates
|nter&%ftently by the wei ght of the supplied
dead- Wei body, the converted rotational notion is

the intermttently rotational notion. [0130] The

ti me Maxpl &Repareongouoipirn oLyt ngf merRansEaEt (Bakption

notion outputted by the second notion converting
whashagiosFertpotlag o inmerdile wpéhat Bbrst moddsa epnvasting

shown exanple, the hands (hour hand, second hand and
medemn i e ) 151, r Q5 tanals m@hbmmbagahndi§bdayhi$n9ime, the

This time display part 250, in case 84
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 supplied
dead-weight body, the converted rotational motion 1is the
intermittently rotational motion.

{0130}
The time display part 250, on the basis of the rotational

motion:ou_tputted by the second motion converting mechanism
{rotation wheel}, operates. In case of the shown example, the

hands - (hour hand, second hand and the like) 251, 252 turns

thereby to display time. This time display part 250, in case |
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01/ 02/ 2007 that the rotational -notion outputted by
the second notion converting nmechani sm 210, 310 is nog1/02/2007
suitable to display time as it is, includes the
appropriate rotation converting mechanismor the
~rotational transm ssion nechanism 253 |ike the shown
exanpl e, and perforns the tine display according to

teat puhe ebthiiesaameabaniosnodpht {3t thd s8e€ond motion
enbodi nent, in the first notion converting nechanism

c@z@'@'eif‘@n@@&&'}ﬁd@m onoconverid netBehaRbSMtAdisplay time
operation in a node different fromthat in the usual

§| Qgk (sna“??rlé’luc?é‘s OpRRAt LOPr¥hEehLL S r%%at&%%esééwertlng
for the Usual ~clock) is produced Therefore, the

m&&ﬁ‘éﬂié&&tdlﬁr’cﬂé‘ﬂ %tlE) digpentsni% s unt ABLAah Emaz53 like

novi ng nechani sm cl oc urthér, since the c

el Y5 Jpshan s, 'ggcvgoeedfﬁ%ﬁgﬂ%hgftyﬁ% AU éégbrrdmg to

accura playe

e secur by using the
o Bt o e T GHe T Vo rechan sm
manuf ct%{lng cost can be reduced. [0132] In this
case, ils preferable that the drive source 120,

120" , viewed fromthe front side of the tinme disp Iag
part P5othe| embodingad bebndhgt Fehst ARyieR tFeverting

first notion converting mechanism 100, 100", the
neghEgHE TR & n thenvEaongg hethani sARVRIbing1 mechid iy an

time display part 250. Hereby, since it becones
opdirfaftiicul tint @ ewdd rdnfiffeerand stmmmeetloit tire e vesslrekock

120, 120" visually, in case that this clock is
{(neowdtr,uctedresat8sn 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 motioﬁ 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, 1207 visually, in case that this clock is.constructed as
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01/ 02/ 2007 the noving nechani smcl ock, the clock can

I nprove appreciation nore. In this case, it is 01/02/2007
preferable that the whole of the drive source 120,

120" is conpletely arranged behind a notion

converting part 500 conprising the first notion
converting nechanism 100, 100" and the second notion

tBO MR gNGe ABRERARH $M6 2 0t h8 0.0 NedBh Yimp\R: hfpBeciation
person on the front side opposite to the tine display

mPBEL 230 1S d RaBel, 068t AN peRirb-GbeR! ki atdiBEaRRCIE0FT the
the tine display part 250, in case the whole of the

d}.?ﬁéé(%o%%e(:?Zé,ZOlZé"ZQ's 'b%m??gg%?ty 4 yr 2L anged, shehndotion

e
moti on converting par better appreciation
. obt aj . ' ch, t :
e R 00070 L 0 T o gt Hot s ORC Eoer e e Ln
rts. 500' a 00", as shown jin Figs. 31 and 32. In .
nirti 8 1008 " Bp, B SALARRRRL &F rondir) Medfe iyt om
in Eig. 30 are denoted _by the sane reference nunerals..
241 337 riPe Bk R RS 3 RATRGDAT SaRd A imfL g Qiposite
only the above shown exanple, and various changes can
typdifidedandngihay RaFr t4 ¥F obR thel QR THIR oFu ciently
invention. For exanple, _thought the dead-meight bodY
dipgand frenspher Ftae boylay tbarly 29 dncergimbpepdagle of
or a cylindrical body as long as the rolling
thei dedveonovfce he2 YeddAleiighcoppdyptedn berepaedopelednd the
the supplying tine and the exhausting tinme of the
modtdaa- own gt t boglparftdroQ,hee Head -apgirghti altiifni ogn be obtained.
mechani sm 100 and the cl ocking mechani sm 200.
AsFuibbes, iasshang:les ridue ,deadreeiaght chodysi 50081 i ahd aL000”
be noved, the dead-wei ght body may have arbitrary
haShapgenoBfon converting parts 5007 and 500”7, as shown in Figs.

31 and 32, In Figs. 31 and 32, parts constfucted 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 columﬁar body or a cylindrical body as long as the rolling
direction of the dead-weight body can bé controlled in the
. éupplying 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 tl__’ae dead-weight body is

s1id to be moved, the dead-weight body may have arbitrary shape
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01/ 02/ 2007 other than the above shapes. [0134]

Further, in the dead-weight lifting nechanism the Sebl/(ﬂ2/2007
direction of the axis of the spiral drive surface

not limted to the horizontal direction, but naybe an

inclined direction. 1In this case, the dead-wei ght

body can be lifted in the inclined direction. [0135]

OEHggheﬁanlEhghgbgb@cghggegechanisn] the rotation whee
having the rotation shaft basically set in the

horizegiah, direction is provided with each |ever
mhlch operates by the gravity morking However, the

clock h [ nqt t o such the d
o EOELE 0L ST BB kLT PR Sn S S et
haft .set he. di fferent directi.on

Lonal t
PRI 2T oS t@ﬁ it &rlvsa%%ftae%rlsrwﬁmlt@d
rafe b % SS, er n the gravity, for e
t%& Shietletkol cbi trelaprel BoEi B rdimeR Sl e gmctm
pri.ng. Further t he flrst flttln% part 211Ax, the
I%é?@&ﬁonft?t ithe {epd-watalit bary FarePBakkt 199 tprtdlepatlt:lmed
211 Bs are provided for the rotation wheel, and the
d¥fe@tigyver 213, the second | ever 214, and the
reverse-preventing lever 218 fit respectively to these
di ffeldmSfitting parts. However, as each of these
fitting parts, a comon part can be used
appr dpritdteed, y inAthermbt ¢ vy ,medheen idinf f ethentoketéonnelyeel
fit the different portion of the sane fitting part.
hawnimnytlaseotasibonghastebabikaver fsetts ety 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 exarttple, 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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01/ 02/ 2007 appropriate fitting part of the rotation

wheel 110 such that it can separate fromthe fitting g1/02/2007

part in the rotational direction, any fitting
structure nmay be adopt ed. [Industrlal Applicability]
[0136] The present invention has distinguished
advant ages that very novel appreciation can be

g@l-éb?fgt@aﬂ&@iﬂ@rﬂa)&ﬂ B fatn A0, PGt IBE Nl SM1alo0kehathat
esign clock or various clocks constructed as a part

leC% acﬁﬂ%ﬂgﬂ; e OF8R HE‘%Hf%in apgrﬁrggycﬁﬂ@nr8£?élonal

manu I Nng cost an exact ness 0] e tinme di sp

df@é‘c?foﬁeaéﬁgefit&n«g 0312007, GANS Ji A ] mepi ece

conpri on haV|ng a
|ece c ormng a timepiece signa

% %5%% éﬁ?t@F??éﬁ%F of day, and a rotation

outpuﬂgﬁgﬁhanlsn1for outputting a rotation

synch s with the tinmepiece signal; a first notion

conversion nmechani smfor converting a rotatio

out ptheRTBY kel BT RipI Bt 8agr fiet et} thed ﬁfjéfaéltiﬁ&ﬁ% that

of novenent other than rotation; and a tinme display
VeyatthoYe F orPEFSpLali oy EAB PEmebdRided nattdcibrgditeln a

wth the formof novement of the first novenment
nQygMEerseomemeshanil eak, t ke dégisan nolpok egnwericors clocks

nmechani sm configured to be
constructed as a part of an ornament or an art object, and

reduction of a manufacturing cost and exactness of the time

display can be realized.
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a weight lifting nmechani sm having a drive body

conprising a spiral drive surface whose axis is 01/02/2007
horizontal or inclining so that the drive body can be

rotated about the axis by the tinepiece drive section

whereby a weight on the drive surface is driven to

undergo transl ati onal novzg&&%sfron1a | ower position
to an upper position. 2. I'MEpi ece conprising: a

timepi ece drive section having a tinepiece circuit for
formng a tinepiece signal corresponding to the tinme

of day, _and a rotation output mechani smfor
outpuﬁriﬁgtém?ﬁfﬁ??oﬂom%§l@ 792/ 2007 synchronous with

the timepiece signal; a weight lifting mechanismfor,

peri ol €dBL9GS 8Fh§eaﬁﬁftlsq5beé§énqe glra@géﬁ%@ FiigFaifetor -
wei ght froma | ower position to an upper position,
feagaadon BlmerAGorioREguCPEdebpondendt tordgiedd ndgr p¥eday,
section; a rotating wheel intermttently rotated by
anfe agreptiatyl onpfoutipe tweieghtar irarer fo it t@ntpyt imou gt rebation
bear thereon through repetition of a cycle in which
syhehwenghs$ swiltls ctiae gedndp Dand heigwveelight i fting
mechani sm are recei ved sequentially according to the

di schar ferdt ndigiorancbradé £4ien Wed ¢iin 18V eSoOV@in@erting a
predeterm ned angul ar range, it is discharged and

réeasbsn tontpRdteld bantha tiin@ idicephayveesddtobd @hto a form
di splaying the tinme of day in accordance with

of HhSFhdieYtHeH al0N Qft 41Q{,0tAld ng wheel . 3. A
ti mepi ece according to claim 2, wherein the rotating

a time display section for displaying the time of day
in accordance with the form of movement of the first movement
conversion mechanism;

the first motion conversion mechanism configured to be
a weight lifting mechanism having a drive body comprising a
spiral drive surface whose axis is horizontal or inclining so
that the drive body can be rotated about the axis by the
t'imepiece drive section whereby a weight on the drive surface

'is driven to undergo translational movement from a lower

position to an upper position.

2. A timepiece comprising:
a timepiece drive section having a timepiece circuit for
forming a timepiece signal correésponding to the time of day,

and a rotation output mechanism for outputting a rotation
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wheel has at its outer periphery a plurality of

receiving portions for receiving the weight, the

wei ght lifting nmechanism supplies the rotating V\;heeIOl/OZ/2007
with a weight at a receiving portion at the upper

portion of the weight |ifting nechanism whereby

%fteé t he rota%in? wheel rotates a predeterm ned
SHGFBTOPRES WEFghthai StReP Hese ¥ igfhalie recei vi ng

portion and is returned to a |ower position by the

| over PG bf LRI RGNS £pAge hschar I 196ting and
01/02/ 2007 4. A tinepiece according to claim 3,

THEF 8F Ht YRy tdifsiagctingr ithe wetghbriian ar langedposithen to
rear of one of the group consisting of the weight

fRf UPRGT mPGFatiiom, thresedt aki By rotlegeiorandutretteédeby the
di spl ay section, as viewed fromin front of the tine
dimemigce Blrind iswgiiess according to any one of clains
1to 4, wherein the weight lifting nmechanismhas a

drive abodyahaugngheal sipitredmidijert 1ISUFbagecRaNy Nthd gravity
hori zontal or inclining axis so that the drive body
cfattheewe bijlat eich tedaut t ttdier BX by Ry hi-heo ﬁéé@ﬁ%&%&{ Ith& ough

section whereby the weight on the drive surface 1is

rdipeteriby ¢ PlALLeN0fn L/AQ Hr tNE &q%ttsodyggﬁégﬁent‘iofri%mjethe

transl ati onal novenment fromthe | ower positio

wdpBaE DOSE AP e Brarf & HERI fg@ewé/& %%(ﬁlue\gﬁ:i%llgl’yi Vr%%ig%%ing

lifting means for lifting the werlght plié
0 I b t n er sition, rotatin
Cnear v tetds onathe” AT epePPoRerord iU 1 Tyer 2
| Vi j ons_capabl.e aof supporting th
o b REA A AL bRt SHRRER: pilornt cerepy to
exist; and

a time display section for displaying the time of day

in accordance with intermittent rotation of the rotating wheel.

3. Atimepiece according to claim 2, wherein the rotating
wheel has at its outer periphery a plurality of receiving
portions for receiving the weight, the weight lifting mechanism
supplies the rotating wheel with aweight at a receiving portion
at the upper portion of the weight lifting mechanism, whereby
after the rotating wheel rotates a predetermined angle, the
welight discharges from the receiving portion and is returned
to a lower position by the lower portion of the weight lifting

mechanism.
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operating the rotating wheel, the tinepiece
characterized in that: the weight lifted to the uppep1/02/2007

position by the weight |[|ifting means is supplied to
the receiving portion located close by, and after the
rotating wheel rotates a predeterm ned angle, the

wei ght , di scharges. from._the receiving porti an 91
01/ 0014008 | TE e AR adoro=ERas, chibs SNt 1on PBEAEEN the
t he | ower. portion of the weight |lifting neans, the
bt F i ReSEeoBoht Bt tBet Ao Mbgne L oné BF the
lifting mechani sm having a drive body conprising a )
SPPTRICOGSAFE NG R 486 Wihlgde d:tE§1ng Tryrharsiimy tg? rotating
inclining, and a rotation drive source for rotating
“t’lﬁ%e]drairvg By idsodi sphayagrstiphe agey bpwediriram ign front
the drive surface is driven by rotation of the drive
Hodyha ¢ imrletige tavans| ati onal noverment fromthe | ower
position to the upper position. 7. A timnepiece
according to claim®6, wherein the weight [Iifting
nmeans has gui de neans for guiding the weight upward.
8. A bi.nBpi:émepaecer diagrdnglvd nmny oere ritdies 1 to 4,
weight is to nove upward while rotating on the drive

whietrbdaethl. wédi g treli Bcie Aaeehdnignt Bagny AMBrObhokahB%ing
6 to 8 wherein the weight is a columar body, a

acypbindrigal vdodi-fifce BaSRRGN LCRG r POt 1O r AnldITBRHECExis
according to any one of clains 6 to 8,  wherein the

s8XtRaff thbeqdi ¥ &, Yedrp REL- MU L0 MRt :H‘xg Axis by the
ti mepi ece according to claim®6, wherein the drive
timepiece drive section whereby the weight on the drive surface

isdriven by rotation of the drive body to undergo translational

movement from the lower position to the upper position.

6. A timepiece haying a weight, weight 1ifting means for )
lifting the weight supplied in a lower position toward an upper
position, a rotating wheel having, along its outer periphery,
a plurality of receiving portions capable of supporting the
weight, and an escapement mechanism for intermittently
operating the rotating wheel, the timepiece characterized in
that: |

the weight 1ifted to the upper position by the weight
lifting means is supplied to the receiving portion located
close by, and after the rotating wheel rotates a pfedetermined

angle, the weight discharges from the receiving portion and
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body has one pair of spiral strips arranged juxtaposed
along 92 01/02/2007 the direction of the axis, the g1/02/2007
surfaces thereof constituting the drive surface,
further including support franes arranged on both
sides of the pair of spiral nmenbers along the axis
and_supportin t he wei ght, and .a gui de nenber )
P resR s et dweRatos b S08 gchtect by dhea havREw g o
a,.guj de edge extending radially. 12. A tinmepiece
ggcgbﬁi%%l tci%f%ﬁﬁﬂ %in the drive body has one
pair of plate menbers which are spiral shaped in plan
vi ew |38 aposelt al bRbivGemgrns mrhhittsederid doges weight
constitute the drive surfaces, further including
tubpbid meehatd sahadigada o et hody dembrofinte ppiradfdrive
pl ate nenbers al ong the axis and supporting the
s e whodeaayls de henmbepnaeplanyehdldinieen thd 4 wotation
plate nenbers, extending radially. 13. A tinepiece
drtiony dionigr cieo fanyroinet nfg dllad iy et bo8y aBduanthd 2xis, the
wherein the receiving portion is in the formof a

- wednfthdl Weriveavbngthe QpeRé Nguepesedi £ Uivuows Yofta@Ton of
the side opposite the direction of rotation to the

tolt @ i pebbpReiAlind 6t 86 t rtths 1A tildmRAl RECRELOEIbRI RO Tower
claim 13, wherein fromthe outer periphery of the

pgggtgghotothgerg ﬁéfiﬁgspggéﬁpn an inclining surface
is formed upwardly inclining toward the 93 01/02/2007

7. A timepiece according to c¢laim 6, wherein the weight

lifting means has guide means for guiding the weight upward.

8. A timepiece according to claim 7, wherein the weight

is to move upward while rotating on the drive surface.
9. A timepiece according to any one of claims 6 to 8,
wherein the weight is a columnar body, a cylindrical body or

‘a spherical body.

10. A timepiece according to any one of claims 6 to 8,

wherein-the axis of the drive body is set horizontal.

11. A timepiece according to claim 6, wherein the drive

body has one pair of spiral strips arranged juxtaposed along
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openi ng edge at the periphery of the opening. 15. A
timepi ece according to claim 13, wherein a protrusiogy1/02/2007
is provided at the outer peripheral edge of the
bottom of the receiving portion. 16. A tinepiece
according to any one of clainms 6 to 8, 11 and 12, _
rein the es ment . mechani sm_has pJural engagi.n .
%\%(lgncﬁspepcrtolvqndggagﬁet et FotAtS 7Y REES % e{:ﬁ%go‘?qrgcttﬁg@rjfmg
gﬁ% rotation,_a first lever structured so that it can
n

a4et UF tH §3€ .engagi ng poi nts over a predet er ni ned
anglej{an e of the rotating wheel and pivotally

supportiéd s that UdhRe B[IMpegdd Tralnes aF BrpthPRP PR mides
a faorward rotation of the rotating wheel causes the

35 rthe Padr ofospdtatemembsas ontion@Vvidre Fxigt andy supporting
supported so that it can rotate between an engagi ng
Pesivgight  waadeai pudde regage awtdngdd ergegimdghgoipatir of
and a non-engagi ng position where it cannot engage
skifelt sé répgagindg hpuiing sogthde, edja thterdijagi nadially.
position, the rotating wheel can be stopped from
rotating forward by engagenent of the second |ever

with the engaging point, and a third | ever noving

toget her Anttifepliecef hesbrien@rtard a6aPablvndfcin the drive
switching the second | ever between the engaging

bpagihd Ovnandat Reo AONE LAY GG ROFhE ERM r ANGI®IN, shApdd in
reference standard stop position of the rotating

p!@ﬁelviehhejlﬁﬁ%ﬂ%écpvigioﬁ& kel mt%;i%ng NG HRAS té'rfwr%dgés

and the rotating wheel 1s7in a state allowi ng forwa
cshep st 94 O/ 0L Zgﬂzfaé' oﬁg{ati on up until it engages
w th the engaging poin Wi tH the second | ever,
further including support frames arranged on both sides
of the pair of plate members along the axis and supporting the

weight, and a guide member arranged between the two plate

members, extending radially.

13. A timepiece éccording to any one of claims 6 to 8,
il and 12, wherein the receiving portion is in the form of a
container having an opening opened continuously from the side
opposite the difection of rotation to the outer peripheral

side.

14. A timepiece according to claim 13, wherein from the
outer periphery of the bottom of the receiving portion an

‘inclining surface is formed upwardly inclining toward the
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when the rotati ng wheel begins to rotate forward from

the reference standard stop position, and prior to thgy/02/2007
engagenent of the engaging point with the second

| ever, the first lever is rotated by the engaging

.poi nt and together with this action the third |ever

rotates S seco d | ev IS tenporarily

BB oo it rng e By the PREPR Pover . the
first |ever rotates further when the rotating whee
rotates further, whereby after the engagi ng point goes
beyond _ t he second | ever, the third | ever causes the
second S-evler HHEPLECHr PP IR En§8gi T st o B Rd D @

first |ever thereafter being caused to | eave the
rgagisAgTpdisnteravd deet @tn the guternberpebetprdnedgs of the

bottom of the receiving portion.

16. A timepiece according to any one of claims 6 to 8,
11 and 12, wherein the escapement mechanism has plural engaging
points provided on the rotating wheel in the direction of
rotation, a first lever structured so that it can engage with
the engaging points over a predetermined angle range of the
rotating wheel and pivotally supported so that when engaged
with an engaging point a forward rotation of the rotating wheel
causes the first lever to rotate, a second lever pivotally
supported so that it can rotate between an engaging position
where it can engagde with the engaging point and a non-engaging
position where it cannot engage with the engaging point so that,
in the engaging position, the rotating wheel can be stopped
from rotating forward by engagement of the second lever with
the engagingjpoint, and a third lever moving together with the
first lever and capable of switching the second lever between
the engaging position and the non-engaging position,

wherein, in a reference standard stop position of the
rotating wheel, the second lever is in the engaging position

and the rotating wheel is in a state allowing forward stepwise
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01/02/2007

rotation up ﬁntil it engages with,thé engaging point with the
second lever,

when the rotating wheel begins to rotate forward from
the reference standard stop position, and prior to the
engagement of the engaging point with the second lever, the
first lever is rotated by the engaging point and together with
this action the third lever rotates so that the second lever
is temporarily placed in non-engaging state by the third lever,

the first lever rotates further when the rotating wheel
rotates further, whereby after the engaging point goes beyond
the second lever, the third lever causes the second lever to
return to the engaging position,

the first lever thereafter being caused to leave the

engaging point and return to a former position.
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