"DRI VE APPARATUS" This invention relates to drive apparatus and, although
It is not so restricted, it relates nore particularly to drive apparatus
for use in a tinepiece, e.g. for driving an apgul arly. novabl e nenmber... ..:,,
provided 5 with a decorati'on or ornanment such as a doll. CocKs are :
known having novabl e decorations or ornanments. For exanple, a cuckoo clock
is known in which at each hour a dogxIWPaEPAKTEstUCKkOO appears to

i ndi cate the hour. Another known cl/oTRhas—a dott—on a 10 terrace which
rotates during the playing of a nelody by a music box after a door opens
and a cuckoo sings at tmhisounventior ral ks, toodpive gepparatdsshati,onary

ears are used to he . .rqtatiqnal motion. On.thg o r.hand, | arge

gl ocks of this Kki ﬁéﬁ&?@g&ri eq'asp §3:a1%% ﬁtrlc&ﬁ\%f [ ’s? négg?Feﬁy{nPﬁﬁerg, air

pressure control particulianly o doticee appardtusi forrusesién authmepdeces
t i R f i t :

apparatus is arragggd @&fﬁgé\')\)ﬁégg aéxﬁ !@%rﬁ':ﬁ‘&véﬂ%@ xﬁgmb?g;g%v:.hgdsuc

h
clocks.in the prior~art, ) apparatus 1s e conpared
with the part whi Withs 2 degozatien &F exnanrat (sieck|asi@ gakd- up

gonsi derabl e spag_e- Mor ngQ:‘ks &:feﬁ\}@f%»ﬂ@ﬁﬁa%mg hfo P4 Ve d86chbpat EOMET '3&9 gl
Stor ago Space | s SERSRERSE| PO FANPILx g rRan oIk, L7 KAGVE AP cult |
to dispose a plurwahith at eachhobac@ adanopensraedeat suckoseappears to
o the 1Ko i's codBrLoatsy tht iolBune A tinf Kndl EIRLEYhES 8aBu, WAk
obj ect of tlRe pre$esraceywhiichn nosakesidiring thevpbaging aofir aveedpgyr byus
whose total di mengi agid’ BokOartedd Y IdpdH€URE a cdckoo sings at the
hour. In such clocks, roﬁary-gears and stationary gears
are used to cause the rotational motion. On the other
hand, large clocks of this kind use drive apparatus
15 comprising air cylinders, aif-pressure control units,
limit switches, etc. In either case, such a drive
apparatus is arranged externally of the'part being
rotated thereby. | o
_ In such clocks in the prior art, the whole drive
20 apparatus is large compared with the part which is
rotated thereby so that the clocks take up considerable
'space. Moreover, a cover needs to be provided for
covering a drive apparatus disposed externally of the
moving part. Since considerable storage space is
25  required for a cuckoo or the like, it is difficult to
dispose a piurality of moving decorations or ornaments
close to one another inside the same clock. '
Furthermore, a clock employing an air unit or the like
is complicated and expensive.
30 Therefore, it is an object of the present
invention to provide at a low éost, a drive apparatus
whose total dimensions are not significantly greater
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than the part being rotated thereby so that a plurality thereof can be

enpl oyed 4'n .t he same clock. According to the resent invention, there is
provi ded H%(ve apparatus conprising an angul arly novable 5 nenber a drive
mot or . whi Ghvis carried by the angul arly novabl e menber and whi ch drives a

drive gear; a stat&ﬁaﬁrxhaeparwhbaangfrBEHEEadtgérOtgakbytgéttae gﬁguhﬁeyy

novabl e menber and concentr he axis o
and a rotary gear WHeCROEscap P&rFWE&oﬂﬁdtﬁg ShedsamguraPrk-novabl e nenmber

and whi ch neshes with thncdbruengeeb, thBepkakany qaaénhawnngtaeaar EsWhi ch
neshes with the station hattggeratlon

the rotary gear toPRGYadaPoinave; spRALE Eoup2iaing.ah, fomy Iaf iy Bovable’
stationary gears somember;chf drivengotor whieheis ehrrhedabguthel angu&ably

mb Pr ef bl b ded
ggco$;t|oneofrgrngﬁgb?%lgngépgfrnﬂgg HFCBPS e%ﬁlgsagg¥éc§$a%%y nSV|ng t he
angul arly novabl e smanénneryaggarawhychThs meuntpdrexbérnaélyooﬁryhgear i's
pref erably Const'tuhgqgﬁ¥1g apoae hBaL: a @egﬁnéaﬁte $i9b§¥ £REULRE5ON

nmeans for restrictin |on 0 € an u novab
menber. The reguIaPﬁoﬁoﬁéﬁﬁaneﬁ tbﬁplﬂttetmoaaﬂgag§Q§ﬁt¥p9¢§¥oﬁbléh ige

angul arl'y novablse EEEQQédab?pﬁﬁetéaﬂa 8&5&2&999dh89aertﬁémﬁ@ﬂsaﬁa &Hﬁch
desired angle of rotation ter | xed sto 30

which is carried bfpeg §ssV6EBthﬁnar?¥efQ?EFPOFQPI§°E§F§b9§th ?869 a t he
danper being engagpabtewhith meshesfwith th@ageaenbnaeyt yeas sbeahabe

latter is in a sai g pogitbRNssBRESa2E $e PhELSEARhYSBE OYhEeHot 8Ly §LERSLEY
U ‘move around at least part of the periphery of the
E i 15 statlonary-gear so as to effect angular movement of the
~angularly movable member.

- Preferably, the angularly movable_menber is
provided with a decoration or ornament, angular movement
of which is effected by moving the angularly movable

20 member .angularly. . -
The said part of the rotary gear is preferably
constituted by a pinion thereof. L
_ There are preferably regulation means for
restricting the angle of rotation of the angularly
25 ‘movable member. _ o o
- The regulation means may comprise two engagement
portions on the angularly movable member at positions
. corresponding to the ends of the desired angle of
rotation of the latter; a fixed stopper; and a damper
- 30 Wwhich is carried by the stopper and is frictionally
' movable thereover, the damper being engageable with each
of the engagement portions when the latter is in a said
position. o . .
Means are preferably prOV1ded for releasing



3 engagenent between the rotary gear and the stationary gear. Thus the

rotary gear may be nounted on a resiliently displaceable shaft, the pinion
bei.ng di sposed at the distal end of sdid shaft. 5 The ijyention
also conprises a tinepiece provided with at 'l east one such drive aggératUS.

InT1ts preferred for t he drive apparatus preven th ngul arly novabl e
nmenber ProﬁpgégﬁﬂﬁﬂngeﬁﬁsﬁntﬁBeI£8£@FY5585 - PB a%ﬁﬁgsgﬁgigﬂgrgrgferred

form 10 geamnrThusrtheheotaeyhgebrt hayr beampuabedsoat aonary gears are
prevented {r ' SWbJ - d o] r i f sonme externa
force is a%ﬁggggséggﬁ gggﬁi%ﬁgaégﬁuggggg'néggbﬁghﬁgﬁbg§iﬁg forced to rotate
beyond t hedédgsposedoatathevdastngl endnaft Baddashagsessive force is 15 '

i nppsed on the ragar i mh N : o] ; i nvention,
when the drive nngrxggS?EéognSEPgrP%ﬁ%gééggegnggggkléggr?gsgﬁﬁgdrotary |
gear rotat¥ithnatedpafscone sHENr raVRoAPPATARUSHri ve gear, the pinion

roll's around theigOits pebebireBar ¥odfd! thanNdrifuSapparaeasl arly novabl e
menber noves angularb&_wnth ecorgﬁ|0n of O he drive notor.
| 7

th& d rnanent -and 5

Even aft er PER¥ERE§UF F9act¥ PevBRlenBempPsL, §8mtﬁFgﬁﬁﬂ i ven angl e
OL rotat:owrendtnegﬁhttag 8%ops rotgbahgtoIhheter preferred bpsmuirniﬂated,
t ngul a ) ' a urt r t the sane
g oo oB3KE )  Fd- ERERK BY, ERB, rBrark 48R, B ar InBY bR er -
resilient| areopreveptefcfaampbeing publjectedTho dampge onmi breakagenst its
friction webln9s sombNExehoRRS’ £o2BE iknabby1klcsHBRPERatORREESSES,
whereby the turning torce_iIs absorbed conpfetely. If sone ‘exterpal force
causes an 2REHIILI¥ mevableomgmbegnish&oxrgdl &Pl FokdbanPeYRBALER® t he

resilient!| gxdefpl ageabhevehiahhgle dharkhtsdanoereeksivel €agtet B8 W
15 ~ imposed on the rotary gear.

' In the preferred form of the present invention,
when the drive motor on the angularly movable member
starts, the rotary gear rotates-in response to the
rotation of the drive gear, the pinion rolls around the

20 stationary gear, and thus the angularly movable member.
moves angularly with the decoration or ornament and the
drive motor. | -

Even after the angularly movable member has
rotated through a given angle of rotation and a driving

25 signal to the drive motor has terminated, the angularly
movable membér may rotate further due to inertia. At
the same time, howevei, one engagement portion of the N/
angularly movable member resiliently contacts the damper
to push it. The damper shifts against its friction with

30 - the stopper, and finally the démper compresses, Whereby
the turning force is absorbed completely.

If some external force causes an excessive force
to act on the angularly movable member, the resiliently
displaceable shaft is displaced so as to release the
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4 engagenent of the pinion with the stationary gear. The invention is
il lustrated, erely by way of exanple, in the acconpanying drawi ngs, in
whith: - Eisgures 1 and 2 are front views of ad4clock on a 5 reduced
scal e, thg/clock bei ng provided with drive apparatus according to the
present i1nvention, and the clock being shown in Figures 1 and 2 in
different states engégememtomf th%uptnibmswathrbhe statiofaxy geaul arly

movable 10 - Dbl ock wn@ﬁe ﬂ+ Oilfﬁ dHQHQfQﬂY ﬁ%fﬁﬁgoraFlgure

4 is aright side V|em10f t e an nova ock: tion
or ornanent nount €FaPRLEr o}R ?l%@ﬁ%‘n‘“&&a‘?lél%gs‘%’éé‘r’b‘?ﬁ v}%vx‘ﬂﬁ-'b‘l'(’én al ong

line A-A 15 of Fi gurﬁg\SreEI ﬂtﬁfﬁd 62:(?rémf?d5khﬂrﬁ§fb§e&i la)r@iodk]?dh ﬁamw ng
an i nportant . port ce or ectin ul a veneni of the _
angul arly hovabl ei:%r@‘llr%%‘? l?elg g‘h‘?b&%eﬂg‘fﬁ’aéengr%féﬁlg? ationary
20 gear form mgpwtumfaemnﬂnmglw the presént 51m\remmimgwh¢almew ew

expl anatory of t Eﬁéb glie st

a pinion of sai dhtge‘\s;leggﬂg @ isTan en argeaé)’Iéxp ajhrgt#% %?%n% VI ew 5

showi ng a portion® f°P¢E?%&Q@be for effecting actuation of swtches

thereof; Figure 10 is aps@etd 09alg VA SFESit theed 'é’:{'afng%@lfa"f’if BRI th

an hour indicati surface t hereof presented Iin front Fi gure

11 is a bora om vi BHPSK Wik R IRGOFAHRMOF (ﬁrfi%'(ﬁmétm%tf“i% B Erenti
angul ar rotation of thersqute b4 ok a Rogtie d£de sviaéwetma@wohmlaﬂpl Vi ew

of the regulati Or&ngsaabfé block with the decoration or ornament mounted in
front; R _ -
o/ | Fzgure 5 is a sectional view taken along line A-A
15 of Figure 3; _ '
. F;gure 6 is an enlarged sectlonal view showing an
important portioh of a device for effecting angular
movement of the angularly movable member;-
_ Figure 7 is an enlarged plan view of a stationary
20 gear forming part of said device;

Figure 8 is an enlarged plan view explanatory of
the engagement and disengagement of the stationary gear
with a pinion of said device; :

. Figure 9 is an enlarged explanatory front view

25 t show1ng a portlon of the device for effecting actuation
~ of switches thereof

Figure 10 is a sectzonal view of the angularly
‘movable block with an hour indicating surface thereof
presented in front;

'30" ~ Figure 11 is a bottom view of a regulatlon means
for regulating the extent of angular rotation of the
said block; -

Figure'12 is an enlarged sectlonal view of the
regulation means; '



&
5 Figure 13 is an enlarged back view of a portion of a power supply unit
for a drive motor of the device; and Figure 14 is a right side view of the
power supply unit. 5 Ter msg such as "upper" and "l ower", _as used
i n-the description below, are to be un%erstood to refer to directi oR® as
seen in the acconpanying drawings. Figures 1 and 2 are front views of a

cl ock for donesti t L ch.t LpVEentd, 0Re i Lied, .40
Figures 1 and 2 s %gﬁﬁ% f%gf%l%%£§$%9é§$§2%%%€ §F%¥e§f0§ @%g#gﬁgdﬁé
Nuner al s i rli BoWeX csuppinicunblrEopaa vdeive makol ofrehedericesprrdi vely on

twel ve angul arly spyakdeldl peks éi@h@@%i@@dvb@&%flaiﬁ@rspoﬁéﬁhs pyarly

movabl e block, 1 is mounted on a case 2 at an angular 1 position such
that the nuRihi expressed on an hour indicating surface 71 of each

angsl arly novabl erétng ksichcasrtisppéth ahe MDoweinfi @t usgd nimethe of the
clock whichgis implied by.its said angular.positon.. An_hpur nd 4 and a
m nut e hanadésﬁﬁ"g&pﬁ%?tl?%%%’&' i A r%?]&g%fu dgﬁs _°°3dﬁ'°oll r%'g%jﬁd@ re rotated by

a ti mepi ecddirections (antsednmwin the meconpanyinpadkawingse dial 3. As
shown in Figures qéép r V., blec SRPELSes an

angul arly nnvabléﬁ%ééﬁég g 13§q#é§r%¥%€gb?€gﬁ%u%€§% %%Ga fr%ﬁe menber 6
and whi ch Hi@mesbic use ko whieh the presenedinventien isPPiieR: nenber 6

i s gecured r%ﬁf@s CPS&énd @kl‘i@@ﬂ?oih@ré‘%@k {R "WEE Se Pénths el éoroE part of
t he frame nenber tgaégiﬁmlyanMermMmr?ls

'substantial?gleﬁﬁgéfbﬁls%%gﬁﬁ%giﬁgg\ég?%u° __ YIg bapreen L e
angul arly nanébl2 apebsiiown i sespectively swnswelvé eangbPahbyr i ndicating
ot the ot AR HIEIIGA Landit iR Yo RulR et BB ap gl PEE 0,
i s mount ed BoVRkLbe dvlagk ok s mowmted on a case 2 at an angular
15 position such that the numeral expressed on an hour
| indicating surface 71 of each angulariy-movable block 1
accords with the hour indicating numeral of the clock
‘which is implied by its said angular positon. ' An hour
hand 4 and a minute hand 5 are positioned in front of a
20 dial 3 and are rotated by a timepiece movement (not
shown) secured to the back of the dial 3.

' As shown in Figures 3 to 5, each angularly movable
block 1 comprises an angularly movable member 7 which is
‘rotatably mounted in a frame membér 6 and which has a

25 substantially U-shaped ‘section. The frame member 6 is
secured to the case 2 by means of bracket members 6a g_/
which form part of the frame member 6. As shown in
Figure 5, the angularly movable member 7 is '
substantially triangular in the plan view. One surface
30 of the angﬁlarly movable member 7 is planar and
‘constitutes the hour indicating surface 71 on which the
hour indicating numeral is shown. Another surface of
the rotary member 7 is constituted by a circular arc
surface 72 on which is mounted a decoration or ornament



6 8 in the formof a doll such as a clown. The renumining surface 76 of the
angul arly novabl e menber 7 has an opening 73 therein. The angularly
movabl €, qenber 7 is rotatably supported on the frame: nenber 6 by a centre 5
shaft 9 which passes vertically, as shown in the drawi ngs, through a
central portion of the angularly novable menber. 7. As shown in Figures 5
and 6, nmeans for effecting angul ar novenest of the angul arly novabl e nmenber
7 are 10 -arranged inwardly of . the periphery of the angularly novabl e
nenber 7 itself. A drive noter 10 for driving the saangul arly novabl e nmenber
7 is attached 8i Anatbepformi 0§ pl dpd 11such esecaasdowa:| y They xemaiminger 7.

A shaft 102 of shbeadlel Y8 EP! ShelAnhRlat1gr ke 1¥ mbAbbs 9°6HECdy hor con,

the lower end o dri-ve gear bei ng”l ogsely nounted in an openi ng 7a
formed in the Qﬁﬁﬁéﬁgoﬂ3tﬁ@eﬁﬁéﬂharW?enBOSHﬂér#¥nﬂ@Nable neabexrpdodsi ng

plate 11 has arbeathb§9tbﬁ gorledcenblhes Frhnel hamporCls Yt @ndenteetically,
and a rotaéy geaﬁg13 IS rotatabl noy ntﬁi on the_ shaft “11a. The rotary

gear 13 nedhesShRER Phwh ananﬁééﬁ srrigally. a8 shown 3R thened
integrally thedeawtings, TRArpughoa taatiralr positdlony ofothiecdngmlardiyst al end

of the shaft 1 f the angularly novabl e nenber 7 has an
opening 25 7b @§V8§g§ &% %g}ﬁe glnlon 13a can pass and into which it

proj ects. . Adequate sé&céhpynpﬁﬁv gurest vedndi Ko Heangc £o3t effecdiagi ng 7b

and a shaft poéh?ﬁmanmbbémEEtabf &aeraaguls&q ¥ mRVRbIRTRRMRNAS ate
stati onary ear

di sposed ¢ ceﬁFFgﬁggpylﬁVaFﬂéggé t & tgséggggeéggoﬁt%&@ngéépﬁg'rylgfbfkgg
angul arly novahbeabtebmembesnd dasedft.ri aaldirivel miotoraiios foir @rtiatingn of
the La}ter Asthe angularly movabile member 7 is attached via a
supporting plate 11 on the angularly movable member 7.
A shaft 10a of the drive motor 10 has a drive gear 12
15 secured thereon, the lower end of the drive gear 12
being loosely mounted 1n an opening 7a formed 1n the
bottom of the angularly movable member 7. The
supporting plate 11 has a resiliently dlsplaceable shaft
" 11a which extends vertically, and a rotary gear 13 1s
20 rotatably mounted on the shaft ‘11a. The rotary gear 13
meshes with the drive gear lz_and has a pinion 13a
formed integrally therewith. The pinion 13a is
rotatably mounted on a distal end of the shaft lla. The
bottom of the angularly movable member 7 has an openlng
7b through which the pinion 13a can pass and into which
it'projects. ‘Adequate space is prov1ded between the
- surface of the oPening 7b and a shaft portlon of the
rotary gear 13. _
S - The frame member 6 has a statlonary gear 14 on the
30 bottom thereof, the stationary gear 14 being disposed
concentrically of the centre shaft 9 and hence
fexternally of the angularly movable member 7 and
concentrically of the axis of rotation of the latter. As
shown in Figure 7, the stationary gear 14 has a hole



s
shown in Figure 7, the stationary gear 14 has a hole 7 14f at the centre
t hereof through which the centre shaft,_,9 passes. The stationary gear 14
i nclludes a thin portion 14b and a t hi ck portion 1l4a having a toothed. > .
por.tion 14c. The toothed portion 14c is in mesh with 5 t he p|n¥6n

3 S I i ' he, £ esi |{ bl
shait 110 odt8ca, Ph8Godngre taREREE ElzBYab Guifh EhE botrEr RREFE e

pi nion 13a, 9thasskait The stahbomaryi gaan Lheimpiudesfathbinpening 7b as
shown in Fi Ur€1§nsg4bh§ﬁdtQetﬁﬂgﬁggafﬂlonol4%eh26iﬁgeatESEEhQ the pinion

13a with those ¢ e statjonar g can re acilitate
such rel easBOTERENt L4€K o?h?hE°9B e@cBOEbiPRoh44 165 ahA/ BESBf WERB pinion 13a

are grade Clthe|pinibntMSaendslﬁéée@ﬁe ﬁenebﬁwm3an151supgareeana yl0, the

oo ot o Eh8! FeRtisent iz Al8nlaceaBlt  ShaE C018 A dentELReE Lo oot
pl at e é?tghabbv3s wbenradaencessidelforcetms app 1£edleohbhe pﬂbﬁeglgahfe 5
e tonnees o3ty BRE" sHEEEEEalLs (HEyERPREERR BAE dhacd "Ge HE! 01 P C |
integral el opgaing pbr asosbowsainnBigepevhi sb tbatethet engagementotor 10 to
a cifguit berﬂhégﬁgétliereghg ﬁafhﬂ?ﬁtfﬁa Jﬁﬁbpgﬁbsg 3%8{?5%“ the cable 8

connects the sw tc e circult boar .
Act uation oftahéonarycgearit4aaaniBewreleasadpe Tastarbiéitakg suehn in

Figure 9, theledkéshehe lbeeth bﬁVEhéeeeeeheaepeﬁeiaﬁlmgcnaﬁb¢6ﬁ dBa and 16a
which retra h%blgngrojfit ;ronht eir, res ective ﬁ g1ﬁg surfaces. The
oper ati ng 88 13g,25f Mpde oBLF Y 6ﬁ fEiFRR( 8 eEEBEnse to
angul ar novenent BA$ sbewatingFigurengledamd 16bembuppoptingap1gtengag‘/
the 5 11 has microswitches 15 and 16 for control of the drive

motor 19 the microsWitches 15 and 16 being mounted on a

support plate 17 which is secured to the drive motor 10. A

flexible cable 18 is secured to the upper'surface of the

support plate 17. The flexible cable 18 is connected to

20 both the switches 15 and 16. The cable 18 has integral

elongated-portions 18a and 18b which connect the drive

motor 10 to a circuit board 19 described hereinafter.

The portion 18b of the cable 8 connects the switches 15

and 16 to the circuit board 19.

25 Actuation of the switches 15 and 16 will now be
described
As shown in Figure 9, the switches 15, 16 have NS

respective operating members 15a and 16a which
retractably project from their respective bottom

30 surfaces. The operating members 15a, 16a are in
operation retracted in response to angular movement of
operating springs 15b and 16b which pivotally engage the
hottom surfaces of the SWltcheS, so as to actuate the
switches. The operating springs 15b and 16b have on
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bottom surfaces of the switches, so as to actuate the switches. The
operating-springs 15b and 16b have on 8 their respective distal ends
rollers ¥5¢ and 16¢c projecting downwards thrdugh an opening (not shown) in
the bottbm-surface of the angul arly novabl e menber 7. The roIIers 15c, 16¢

CaCwrtnna o verthpsy cFeapeetvf Jistabolaqdleofiefs 126, A8 46800V, IFE
are defined as mpmmé@thme@owmms athromgbnamr‘@em.ﬁuge(Mttéimom)atimnary

gear 14 differ fr C|rcd%?h§ﬁrfgg@10fsth% %§i+§%% %ﬁ%#fhem

| ar ge- di aneter erence as Its e ro Br 160
has a smal | - di ame'-?lé? ¥0}llers ck0celée axe admmmumllrm-vqmth@otlumn

1ib has an sncl | Nedredd apgn A Ottt Uk idifar Pl dediAnhy GPLEALh Fa dyided) O

t he | arge-di anet er [av | ocus, whi ch I nes” @& cam.su

another 15 incl® FEREALION he TR STavRL (1ort r‘?ﬁrﬁh%aﬁﬂ’ e’FRiuW-'S
Figure 9) on the sreldefime®tss ¢iro@hfd fenSeshiidsd efddes ﬂﬂﬁﬁhﬁie cam

surface 14e whose directipon .of incljnation is p to that e cam
surface 140, ThorGTEVES G erie REEHAMHART Beix F WEAS AR Foim dradh SOer
t hrough a given drhat i, rthatraftﬂ,enrﬂﬁmfh&&earlﬁtga&-sdﬂﬂuetéﬁc rolls

upwar ds ovenga ‘cal sMidAsfe e'él? s s ?&t‘% P05 faﬁ&‘%ﬁ’é)e{ﬁiélg %éerm%a

15b, 16b smnngs to cause r 1 ON 0 e Tespective operating-ne
16a, thereby tur@@ﬂl‘diﬂe@@&l#w@ﬂWQw 1& ites Dmvel locus, The

regul ation neans @id Cﬁof@ﬁéﬁ | G4 r&é hfh aﬂﬂéﬁﬂa rélif’falé@ E 6&@ éﬁwuda{é y

movabl e nember 7 w ]| “now be describ shown in Figures 11 he

and
angul ar |y movabl et ng ‘F%d plfrb\ﬁjcﬁ%l"%rm tQn fehie olATFe 1A IARLERY tzavel
engagepent porti discust winlcl dethids e réas nEfd e tIRI Angl® arfotlednt i on

(120 degree§g of Iggifﬂg&“éhr aégnggﬂéhe other end (the right hand end in
’ Figure 9) on the small-diameter travel locus which
defines another cam surface 14e whose direction of
inclination is opposite to that of the camfsﬁrface 144.
‘Therefore, when the angularly movable member 7 rotates
20 - through a given angle of rotation, one of the rollers
15¢, 16c rolls upwards over a cam surface 14a, 14e, so
that one of the operating sprlngs 15b, 16b swings to
cause retraction of the respective operating member 15a,
. 16a, thereby turning off the respective switch 15, 16.
25 A regulation means 20 .for restricting the angle of

: rotation of the angularly movable member 7 will now be
~ described.

As shown in Figures 11 and 12, the angularly
~movable member 7 is provided on its bottom with two

30 :engagement portions 74 and 75 which correspond to the
angle of rotation (120 degrees) of the angularly movable
member 7. The frame member 6 has a stationary stopper 21
projecting therefrom. The stopper 21 has a ring-like
damper 22 fitted on a neck portion 21a of the stopper



menber 7. The frame menber 6 has a stationary stopper 21 projecting
therefrom The stopper 21 has a ring-like danper 22 fitted on a negk.
portion 2la of the stopper 9 21. The danper 22 is prevented from.com nge
off'by a screw 23. The danper 22 is dinensioned so that its inner didneter

I s “Farger than the diameter of the neck portion 2l1la but snmaller than the

di anet er of 2Lhe Thepdempét. 2Zhés5preventedk fizom cbmihg défipby 82 is |arger

than the “‘QFQ el Eher Cﬁaﬂgéke 2 %%adlﬁpﬁgﬁgﬁBﬁrsgz ﬁtnﬁﬂﬁ gﬁnér

resilient nmateri a suc as r can
frlctlonalI9lameteraﬂsohaFSth§h§Dopberdiémetﬁﬁ eﬁgagenaﬁgkppprtqu 74 and

75 of the aEﬂH'BﬁEysﬁQller”EH§H|EhHEH?SﬁeZeEanrEﬁé|hEBpE&:CQEtaﬁhethe

danper 22 in o ﬁOSI directions. Tg secure the st to the frame

menber 6, t hBiCkBBEE, oF1thesdampareddedSpdrLIBR EEanBFﬁeHiﬁﬁ a®Fower

portion thetenef neaRdpareibn241as SQhé“&ﬁmpErthﬂ ibrﬁadadofoatlon 21b on the -
underside of 1

r _su Yign to the
driving notﬁfsiéiﬁPFImﬁgﬁFbaldﬁgﬁglﬁﬁdrﬁh§e§ho&ﬁan Eﬁ Pg@p%gwgﬁd 14, a
nount i ng pl ean 8Bift fedotédnadlyhénbaelatiohate bhethtopperuzi board 19 20

whi ch i s Coﬁﬂécéﬁga&QmEH E%kBﬁslgk ?BF29§5E?EEPE|383625§1 8. The circuit

board 19 i s Ssecur noun surface of the
framdﬂhenbemosabiﬁemﬁmhﬁtlﬂgcénateszglﬁa§1ﬁ Feptactpthei dampsy 2@ which a

connector 2@nf 8bp bQ?tEOHEEEEtQBan fheséeure EhéCthg eerhl@ot gha control
circuit (no can be acconmodat ed. The he recess portion -

shown)
25a has pro%FﬂEFoﬁ§m§SS FortgﬂpﬁﬁPPPﬁﬁ alshﬁﬁ §uFP£§§dS# PREtEBANect or 26.
The nountingipl ébemadd@ hAsaalowdtapot¥ieh bﬁéké@f¢|ﬁnﬂrajﬁﬁtlﬁg igsilient

pawl s 25¢ "05¢8.,88°¢3%the @HrBandt 33 Egkez&i}e At ”HdB'r%REezéfto ”U

15 - the frame member 6.
A unit for supplying power to the drlving motor 10
" will now be described. o :
As shown in Figures 13 and'14, a mounting plate 25
is secured to the back surface of the circuit board 19
20 which is connected to the portion 18b of the flexible
 cable 18. The circuit board 19 is secured via the
mounting plate 25 to the back surface of the frame
member 6. The mounting plate 25 has a recess portion
25a in which a connector 26 for .the connection of the
25 circuit board 19 to a control circuit (not shown) can be
accommodated. The bottom of the recess portion 25a has
protrusions 25b for supporting a side surface of the
connector 26. The mounting plate 25 has a plurality of
backwardly projecting resilient pawls 25c¢ which are
30 'adapted-to secure the mounting plate 25 to the frame
-member 6. The frame member 6 has engagement holes 6b
in which the resilient pawls 25c are engageable through
their resilient deformation.
As described above, the drive motor 10 is carried



renber 6. The franme nenber 6 has engagenent holes 6b in which the
resilient pawl s 25c are engageabl e through their resilient deformation. As
descri.bed above, the drive notor 10 is carjped 10 on the angularly
Hovable~tenber 7, so as to nove together wth the angularly novable
menbert 7. Therefore, the portion 18b of the flexible cable 18 for

connection of the dtiving. : hpembecui?t, Boapg $0 MOY§ | s Iieble
to touch the pePPpﬁ@FaanH??ggg é%v?%%:grfv e g@mbh&e7qorners of the
angul arl y novabltpgatiesr wAtindher angy &ﬁé%ﬁgﬁbeﬁif [ yi.ng o% thg gPgiy Of
the portion 18brﬁ{%£¢=.l?°o:fé exind porfion 1Bb afd the (fr%e*%lreeﬁﬁ sl din
friction betwee

i e sai d conpqne hey R then clistewit ear
f1exi ble cable kmnrestithuPl IF %"?}‘% J‘%wg’t and 10

t getd
non- conductd ve wgy | isllpigﬂg.tmftmidstﬁhﬁs)Pe%iHhﬁWe]d #qﬁfeé%éélfg/};vﬁ?% t he
supporting plate 11 around t L4k € 10¢ dhieraigularinhdn n 18b
of the flexibl e dabye MRLA% hgi)‘ger %‘f?&d%ssl&f

directly Peeé phetnl ofal |
of the motor 10, p&mbéPal awdref ithectEanel HgPet ¢ i%‘ﬂﬁvétrf"p&t&m. Thusat he

! ! . . Spd
service life of the fle hel BPLE dBe CETeREbbe otabledl &f f 2R |%%I99'Because
of the foregoingtEFrBEngg, rle the 20 . clock, §HO¥R: & Ncohponests and 2
i s indicating tiﬁndubehsthéiaggﬁF&FF§°ﬂD9§BVégﬁeﬁ§§r&gldfceag

Larl
novabl e blogﬁ 1-gpgsgggkggﬂiggbhggrthédfmexibge §§Piﬁcé871a§ng?§gﬁ$?ﬁr :
hout’"(€.g. t '

angul arl y at__r N tihar nony
pih a melody. sq Qfe.‘ghedfegm iosy 48 ém@n@’éﬂ%ﬁ%ﬁg’??&nt ed in
front as shown in"Figuré 2. " %a@o%‘{d%éc doive siogex 1€rr espondi ng.
to the count of EWPRARTIOG T (1[ ree o' cl ofc.lQ | 1504 cable agul arly
movagle Therefore, the portion i8b' o he e the
15 never slides directly on the perlpherel Ya "
‘motor 10, so that there ‘is no sliding friction wi o
metal. Thus the service life of'the'fle*ib;e cable
can be prolonged effective _ | | .
| ‘Because of the foregoing structure, whlle th:ith
20 clock shown in Figures 1 and 2 is indicating time

' able
the angularly movable member 7 of each angularly pcv

block 1 presenting its hoqr indicating surfaee'lioi:) .
front, when a predetermined hour (e.g._threem;rs -
reached, the individual angularlY'movaele me iody .so
25 moVed'anguIarly at random in harmony W1Fh a meted ;n
‘that the decorations oI ornaments 8 are presen. e
front as shown in Figure 2.  Then, an electron:z v
signal'corresponding to the count of the curzzble
(three'o‘clbck).is'sounded,_thedenguiiziiyeztarting .
* membe are successively moved ang
. "t;:pzzz :e:t'to'that corresponding to the eur:en: Ziui;
‘and ‘finally, each initial hour inaicatingesur ac
" presented i ont.
preseé;:: :;oi:"operation'of the'angglarly movable



30 menbers 7 are successively noved angularly starting with the one next ‘
to that corresponding to the current hour, and finally, each initial hour

i ndicating surface 21 is presented in front. The above operation of The "
angularly novabl e member 7 will now be described in nore detail. Wien
t he~angul arly novabl e menber 7 remains stationary with its hour indicating
surface 71 memheatedwnmlfnawtbetaeseaﬁbaan&ntmBQétaeﬁali is inresilient 5
contact with the 66 e& 22_as strateg g in I|ne in Figure 11,
the roller 16c ha %8 Padaﬂgg g his &Ff§€@ $Xe GeﬁélPﬁ lie on the

t hi ck portiahat&anany WEEhoﬁhsrhoutléndi&athngngudfanased pekeateli n '
portion 14b v n Lie ough the
flexible ca%?e gntb t gﬁgggamgégrbggtibﬁeaérFgeI#D?SFliﬁeggarts to
rotat® the aﬁntécgeuitnzthgodanaertaa 3saillgstratedebyi hhenchsanar e
rotated. SipgRet i ?i@h?é iﬁa tﬁe'?oﬂ?é? E%Ehhﬁbfn%OPEﬁﬁgnDBﬁtkﬁa l4c of

the 15 statlonagé g noves around portion 14c while
rotating. $8MSPELRF 19ﬂesﬁngﬁlE?I}iﬁDQQbFéenﬁhﬁék porsigngifarly noved
cl ockwi se fand the ﬁﬁhetlﬁﬁll&ﬁfEséhseﬂﬁyrdigﬁbﬁé&'Bﬁ gHef gRen7l is

presented i shown in Figure 10. During this angular 20
novenent ofg?%égghggigrly novabl e nmenber- 7, both the rollers 15¢c and 16c

rolllﬁhﬁr t he thiwhenraidnivibg swgnalhtsasgpphléd threbgh theber 7f|s
angul arly ngy, 1£Pét§§£%é°%éh@6 Lhe a9£+8fmé§ geochl APEVELEYE! ace

14d, the szgg riving to stop
the drive o?tﬁEtsAFQhﬁﬂﬁht@hbhﬂrdvbvﬁngeﬁrlbzanaothhahngheagegrnnvable

menber 7 try3t&n&Oﬂhényni@ﬁ81390aﬁéer69a€35'r $0REE! Bnedpihibiicisal ed DY
S

the solid | ne i n_Figur t he engagenent portlon Into resilient
contact wit ﬁ% 55 #me foothe portign 14c of the \up
15 stationa:y gear 14, it moves around the toothed portion -

14c while rotating. As a result, the angularly movable
member 7 is angularly moved clockwise from the position
where the hour indicating surface 71 is presented in
-front as shown in Figure 10.. During this angular

20 movement of the angularly movable member 7, both the
rollers 15c and 16c roll over the thin portion 14b.
When the angularly movable member 7 is angularly moved
further so that the roller 15c¢c rides on the cam surface
144, the supplying of the driving signal is terminated

25 so as to Stop the drive motor 10. Although the drive
motor 10 and the‘angularly movable member 7 try to
continue rotation due to their inertia, as illustrated
by the solid line in Figure 11, the engagement portion
75 comes into resilient contact with the damper 22 in

30 the opposite direction to push the damper, so that the
damper shifts frictionally in relation to the stopper 21
while absorbing a turning force resulting from the
inertia. Finally, the damper 22 completely absorbs the
turning force through its resilient deformation, whereby-

~



30 the opposite direction to push the danper, so that the danper shifts
frictionally in relation to the stopper 21 wiile absorbing a turning force
regul'ting~fromthe inertia. Finally, the dafkder 22 conpletely absorbs the
turning\force through its reS|I|ent def ormati on', whereby 12 the

angul arly novabl ¢ menber an_be opped. s thI wi t hout bqundin
this stage, the g oF&ﬁu&ﬁr Y] EoﬂPg 5@5 rGﬂé bey, strgPe SFGPg Yng

angul ar novenent wifthione boundiaggulAtlth&evabbgeqemherdéco&heldhlselsotor

10 al so noves fr Si own in Figure 10 ta: the position shown in
Figure 5. The po%&h§%sf§§ &% ?%QEFIeX|bIe cable 18 maintains its gentle
curved shape and makesDugningcthenifpregoinghaengelarheogementf afethe t he 10

protectives wal | bhautuedy fobiB18oRehbaD 370Me! B-EVAURBLLY, 16N ol ¢ nover

makes contact wt eral surtrace of 'the drive no
returning the an@@N&FIfrﬁﬂvﬁbﬁepﬁéﬁﬁépn7Shownhénsfagérﬁhépetn the initial

hour indicating %ﬁ%§6n7§héﬁn inl §i ﬁQéeBtedThB bb?&&onaléb' %ENghal gnal
to the drive notor ere é

seri o of oper ot EOREIPYENEABYe 4B: RinbasnTcSLs: BEALABoTuEVEd,BhRBRNBHY | 1

sone ext er nal fomakeescapphcedohmythetangheapEri@QeralneuabheenbﬂbEhe7 to
135 voul d o7 e POYSEETae BBLL dubi dh R LASRREA LB, RE8eBtp, PinBEe "
pinion 13a is fui@d thuSLhat neveromaked gonthct wishntheppeniphgeal In the
| ITustrated enbody#gRbe BEWEHE' drile Mmator §092ft 1la is regiliently

di spl aced to the chain_line position in response to a forcé—acting_thereon
as shown in Figure 8, yBePhEFtPﬁ§i§Eg§§§néﬁguéﬁrﬂﬁémﬁVﬁbéﬁ membert B £Re

toothed portion. the statel Gheedint BRECRMitial hour indicating surface 71

15 is presented in front, a driving signal for reverse
angular movement is supplied to the drive motor . -

10, whereby a series of operations identical with those
_descr;bed above is performed.
-If some external force is applled to the angularly

20 movable member 7 to cause its angular movement forcibly, the
toothed portion 14a and the pinion 13a would normally
collide because the gear 14 which is engaged by the
pinion 13a is fixed, so that the toothed portion 1l4a may
be damaged. In the illustrated embodiment, however} the

‘25 shaft 1la is resiliently displaced to the chain line
position in response to a force acting thereon as shown
in Figure:8, so that the engagement of the pinion 13a
with the toothed portion 1l4c is released, thereby
preventing such damage.

30 - . It should be noted that the angularly movable
member 7 may have a cylindrical or hexagonal shape as
well as a .triangular one. . |

. In the embodiment described above, most of the
components of the device, such as the drive motor 10 and



preventing such danmage. 30 : It should be noted that the angularly

novabl e nenber 7 may have a cylindrical or hexagonal shape as well a
triangul ar one. In the enbodi nent descrlded above, nobst of the conp ents -
of the device, such as the drive notor 10 and 13. the gears, are carried

on the angul arl y novabl e nmenber 7 having the decoration 8, and the

stationary (Eif deRrs;, tdke FAEristhuhdhe dinpobaxily evakle Heembep | Zr | y
novabl e ”E”t}ﬂvfn e d¥drat 16h V&‘()'a?hdj%%est?ﬁ‘i&?a %eaz 1gduged in

size, a plurality of the angul ar | y 'hovabl e b| ocks canh be arranged in the
sane cl ock, tj?ﬂ‘{ Q%H‘ QPtgide e RRIUIaRYY 1 egul ati on

r7reans for remﬁammqaémﬁnm gﬂef@mﬂte ortwé ﬂri]ﬁ?l@wﬁé YCaltm\/lﬁ@| e memﬁer
crrprlses er rict.i.onal shifta nre on to the
st o%per 21. ceaan’gf‘ ¢ BRI tt'htée Y bir%‘fir%r{“.%‘fﬂ?jrf’e angl e of
rotation carb]:mcksf fi ocamtbg/ atxsarrgmﬂ :.xt hﬂietaaxm cvkodk paddetlmgul arly

novabl e rre :!:QQ! Further, even
i f some externa force [ d#é %95 %@ lm{ﬁarly novabl e menber 7 to
rotate the latter 'melwé:i@n @eans fonixegukating sthe rangka afkcessi ve

force is | Mena h ide GRPlarih1dd¥y TdVal5Fe e 5N Xdngrifaédh 2l | 0w the

pre3|82?| ﬁgrt ﬁ4cgﬁ%bm reI easedlr}‘ ré)g]@e%%zi?e nt ther.ebyDri e
appar at us cmﬁnppamgua.n agid Ardny shock resulting from the .
restriction of the angle of rotation can be efficiently
absorbed, thereby preventing the angularly movable
member from rebounding when stopping. . _ ;_;
15 Further, even if some external force is applied to
the angularly movable member 7 to rotate the latter
beyond the extent of a given angle so that ‘an excessive
force is imposed on the gear 13, the flexure of the
shaft lla can allow the meshing parts 13a, 14c to be
20 released from engagement, thereby preventing them from
being damaged or broken.



Jd -

novabl e menber; a drive notor which is carried by_Lhe_anguLaLL¥_ﬂD1_ble
member and mhlch drlves a drive gear; a stationary iﬂear which is

exfernaPPy‘of the 5 angul arly novabl e &fnber 'ﬂ ﬂ" "’&uﬂy of the
by the

axis of rotation of the latter; and a rotary gear
sai d angul arly novabl e nmenber and whi ch_neshes with the drlve gear t he

rotary gear having a part which meshesCHRIMSt he stationary gear so that 10
operation of the diive notor.causes the rotary gear to nove around at Ieast

part of the periphery of thg:stati ar, . 19 eff
novenent of the gngularly nﬁrgtg éﬁéﬁ%%FQS co38r§§1£§E§£ gﬁé g ?§¥us as
claimed in clalanVahIQSMGmbemM|chdrh%eamgUOEerlnbvablQaneneérbYstBQOV|ded

with a decoratiogn §ﬁ12£ﬂg”§§&%gggU$§ﬁb£P §H§“&h§£h“@£§@eé5%f&£f0é &Y,

novi ng the angularﬁ¥ er angul a i ve_appar al us
as clained in cl@i#Fatienaryngear whighi s mqengeﬂdepéern%llrhefr Qry gear

i's constisuted b&n?uPhﬁlfnmé@&ﬁf@fmeﬁber and coRkéNErfERBIPIoF EReCarised
in any precedlng a restrict t he

| t
angl e of rotatioff Fbg%gfgﬁgﬂfagg? u%%ré°$e3§§?£°§erY gear Whigg 18prive
Zgggéghgztazoflaca:ﬂied ﬁyagre4sandwa%%€é%?gyrmauah1eomemmensamanwhiebs t wo
correspondi ng t08€§38§ éﬁggfgﬁﬁ g?r%ﬁaﬁthgEn$8£3$gt$§%£ *g?%nglatter a
fi xed stopper; apart whipbrmeshes wmhhchhesstatzoedrwygehe soopht and is
frictionajdy ”Dvéﬁéfaébéﬁeefeéﬂet?Ei@éWHSEoPebQGsSQgéﬂéaPéﬁafgt?eéﬁCG%Of

t he engagenent porfti ons s in asad
Drive apparatus B3Ve| aragad At ahgapk ceapt ngf the periphery 52

(N _ stationary gear so as to effect angular movement of the
angularly movable member.

2. _ Drive apparatus -as clalmed in claim 1 in

15 which the angularly movable member is provided with a
decoratioh qr'ornament angular movement of which is
effected by moving thé_angularly_movable member
angularly. _ . - _

- 3. ' Drive apparatus as claimed in claim 1 or 2 in

20 which the said part of the rotary gear is constituted by
a pinion thereof.

4. Drive apparatus as clalmed in any preceding
claim comprising regulation means for restricting the
angle of rotation of the angularly movable member.

- 25 5. Drive apparatus as claimed in claim 4 in
which the regulation means comprises two engagement
portions on the angularly movable member at positions
corresponding to the ends of the desired angle of
rotation of the latter; a fixed stopper; and a damper

- 30 which is carried by the stopper and is frictionally
movable thereover, the damper being engageable with each
of the engagement portions when the latter is in a said



cl aim conprising neans for
the stationary gear. 7.

shaft.

.described with reference to and as sfewn in t
A tinmepiece provided with at
precedi ng claim 10.

8.

stati onarey gear di S

menber,
| atter,

gear.
5

10

15

20

cggﬁg%ﬁ Y, e id rotary

‘driving nDtor car £$§Z%+dc;§ ﬁe& jH‘ngnfhggécgéyﬁgrotat|ng t he
dﬂ@ldn g&‘wp@eﬁm%dﬂ%%ﬂ%af@ rmheysmqbengegemsnt—obe'eueem th a drive
gear of SHdl lcgﬁwggé’@,}cgn@ng@agtgglé\nw g@afngaged with said stationary

7. Drive apparatus as claimed in claim 6 when
dependent upon claim 3 in which the rotary gear is
mounted on a resiliently displaceable shaft, the pinion
being disposed at the distal end of said shaft.

8. =~ Drive apparatus substantially-as
hereinbefore described with reference to and as shown in
the accompanying drawings. _

9. A timepiece provided with at least one drlve

apparatus as claimed in any preceding claim.

10. - A device for turnlng a deeoration for a
timepiece, comprising: :
a rotary member provided with a decoration,
a stationary gear disposed concentrlcally to a
centre shaft of said rotary member,
a drlving motor carried on sa1d rotary member
for rotating the latter, and
a gear carried on said rofary member so as to
mesh with a drive gear of said driving motor and having
a pinion engaged with said stationary gear.

rawi ngs.
| east one drive apparatus as cl.ained in any
A device for turning a decoration for a 15

timepi ecposion Sing: a rotary nenber provided with a decoration,

a

9.

$
rel easi ng engagenent between the rotary gear andj
Drive apparatus as clained . in clai m#6g.when

dependent upon claim3 in which the rotary geaL_Ls_nDunLed_gn_a resmhkentlyi j

di spl aceabl e shaft, the pinion being disposed at the dlstal nd of sard

Dri ve apparatus substanti aluulllﬁwﬂw Ul’ ﬂ bef ore



