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2265434 DRIVE UNIT FOR A ROTARY DECORATI ON MEMBER The present invention
relates to a drive unit for a rotary decoration nmenber mhl Egz¥§§¥*ln
a table clock with a rotary decoration nenber, for exanple

decorative table clocks with a rotary degpratlon menber are popul ar. The
rotary decoration nmenber in such a table“clock is usually nmounted on a
rotatabl e verdd LGk Gledbt Sﬁtﬂgﬂb@ﬂngrﬂ BREPIBN g ouses a drive
mechanism T T-shaft to rotate so as
to cauge a horizorfke pveaeptshnMghigonpyekatesoftot e drdwver yandde dicm i on

menber . Severaalr(;ﬁ@gi; @écéfh%ﬁoﬂ“h&mﬁai- §HﬁahamE?bb@ tlseeK P\ thﬁ\é ously
been proposed. Japanese Uti Publ i cati on No. 4864 of

1986 t he dr|\R§Qﬁﬁtwkﬁﬁpﬁl§@§35Yh§FF9§BFFﬂ§ mgmper, forxdexamnlfe nagnet .
Qlthgugh asc] el egaml%mygﬂgeoﬂawventamet BRoEREALY tHCRO IR rrﬁrrber can
e obtained u rive e there are
some dlsadvaﬁiﬁﬂgg bR Tﬁ?geﬁrPBF gPPﬁEﬁEnen#neTﬁg%gﬁylﬁS gﬁg?éﬁl of the
hai r-spring restbére imtshed aotabteneieckr bsatsuailyamguatedheonper i od of

o1 procat Ive, sl g 10VGUERL Bl LHELEOLARUAHERGT FLLATS Radd AL On Che

desi gn and nanu rrng process
resul ting in housem sodriveprechanismhe Bheaﬂcévqh@ephﬁeéﬁanp@nsgged as the

drive souge e AjéLLHEEL ] Qhé!‘%hté §BeA%E &.Bassatal dhakk! ¥ of permanent
magnets and coils are arran alterpately of one anot her.

Theref ore, ttﬂ?ﬁﬁ%ﬁ%ﬁ?lsF?EgBY FﬂénﬂFpgemBﬁFTeﬁﬁy°5egBﬁer?GaEXIky that the

outgp/desigﬂldgc@réa@ﬁﬁ feRB&rl S restrlcted t hereby. The present applicant
has pf '

evi ously proposed glffere?t e of go%or-dr|] n un |nIQa anese
Pat ent 35 Appli cat %ﬁefﬁ ¥0%8 8 ? emﬂg? oL §PE Pn% oS O4abl e of
rotating in Bove tpeeddboualy hednr prepesed. -

15 In Japanese Utility Model Publication No. 4864 of

1986 the drive unit comprises a hair-spring, a coil,

and a drive magnet.
Although an elegant swinging movement of the
rotary decoration member can be obtained using a drive
20 unit equipped with a hair spring, there are some
disadvantages with this prior arrangement.
The spring constant of the hair-spring must be
matched to the mass, rotational angle, and period of
. reciprocative swing movement of the rotary decoration.
\— 25 1In addition' the design and manufacturing process of the
hair spring is complicated, resulting in a high cost.
Moreover, the balance wheel mechanism used as the drive
source is arranged in such a manner that a plurality of
permanent magnets and coils are arranged alternately on
30 +top of one another. Therefore, the overall size of the
drive unit may become so-bulky that the outer design of
a table clock is restricted thereby. _
The present applicant has previously proposed a
different type of motor-driven unit in Japanese Patent
35 Application No. 43718 of 1991 wherein a stepping motor
capable of rotating in both the forward and reverse



-2- directions is provided instead of- a hair-spring, coil, and drive
magnet. Al though this arrangenent dispenses with the need for a

hai r-spring, there are al so disadvantages with 5 this arrangenent. In
operation, the stepping notor is accelerated in response to operation
pul ses and is braked in the period wi Thout an operation pul se. Thus the

st'eppi ng tor pulses.in |ts t|o Q%%ng oetition, of accgleration and
braki ng. | FERF lf@siﬁFbHHQE q g %ﬁeﬁﬁﬁ*ﬂ?f&ﬁ?ﬁ is dlrectly
transnittednﬂodkﬁ&eshmbhemnto mhlch t he rotary decoration |s nmount ed, - the

rotational spee the rot.a oratiqQn u ct

irregularities. ﬂ?‘%‘g‘oﬁg@sgﬁ'{l é:rﬁ% §§-’ lé%s[perbsro% "fljetel-é tc}?'? \féei% uni t for
arotary déourathadnﬂﬂpmingMMUﬁeﬂaﬂanesalqﬁeﬂlSadvannagearwthre yet is
capabl e of % pRot h tﬁﬁga ﬁ@@ & stepping
not or ag [ Fﬂigr ?\%k%g%g%rce Pc%r%\it é&%o r&e ?Ifcw)e present 20
i nvention @ﬁéﬁéergtﬁﬂoﬂmdé@ﬁ?qmﬂQN§QNﬂH€ﬂaﬁ1Q¥[Rﬁ dndrig i on menber

having a SB‘EQRéag iMDkPe yaﬁfaaawl\t@;%&n R dpdratiadd gl gIgh phegive train
wherein the drive train incl ugﬁﬁ-a tr.ansm ssi on gear conpr|3|ng a first and

a second stBegEEPPPiRg foter 858 ity TARAR QP BY #he t he st eppi ng
notor and rBpetsesnn DL agedldraition and drdkidde @f pHishaft, and in

whi ch t furth I t i

6l erontO cobBEPTTLERER Fobatrins S, hits o Rt "her A AFE I8 ssi on
el enment al tnaasm:.ﬁﬁekij lt:btcdhearmlalftt ohtice Witiicke thet atotarpet ween the first
A SocONTaSHBRERI 373 idyted | Lk Yok kU Wed 'S il COT U NG T T

second aspéc
rotary decoratlon will be subject to 1rregular1t1es

The present invention seeks to provide a drive

15 unit for a rotary decoration member wﬁich has a simple,
low cost structure yet is capable of préviding a smooth
swing movement despite the use of a sﬁepping motor as
its driving source.

According to a first aspect of the present

20 invention there is provided a drive unit for a rotary
decoration member having a stepping motor which drives
an output shaft through a drive train wherein the drive
train includes a transmiSsion gear comprising a first
and a second sub-~-gear, the first sub-gear being coupled ]

25 to the stepping motor and the second sub-gear being : o
coupled to the output shaft, and in which the
transmission gear further comprises a resilient
transmission element coupling the first and second sub-
gears such that the transmission element allows a .

30 limited amount oftrelative.rotation between the first
and second subgears and is able to store rotational
force.

According to a second aspect of the present
invention there is provided a drlve unit for a rotary

35 decoration member comprlslng, '

a stepping motor capable of rotating in both the
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i nvention there is provided a drive unit:for a rotary 35 decoration nenber
conprising; a stepping notor capable‘of rotating in both the -3- forward
and reverse directions; a drive gear for nmeshing with a transm ssion gear
that transmts the rotational driving force of said stepping notor; 5

a rotary shaft inserted into said drive g&r and rotatably supported to
stand upright in a vertical direction; a rotary decoration nenber nounted
on one end of Sarwardtang rie¥krseldirectiopsi;:d transp ssion gear being

di vi ded .i.nto upper angd.,.k Clelhn edteoet her. : Jedi um
of a c®l | spring; s§iﬂré?%egeagange?ﬁgﬂﬁggseﬁ§gh§b2?§%%3?%#§9ﬁ% sfﬁ% whi ch
is establi sheotlilfhtat¥'a$%§t‘}15§sgi’lﬁoﬁ,oti-slonal dxivdngoforse eFns@is ng a

vi scous mat erig¢ephPhgam8eblgr understanding of the present invention, and
to show how it may be brought_ into,effect, refereng i1,] now be de, by
way of example, to ?hE°E€E§ HﬁanQnHFaﬁFﬁgéptPnsﬂH riyg gear apdyure 1

s a partial | yretacabigcbupportetdevoobtand epkidhiein af vkt ipadsent

i nventi on. Figgre 2. 1s_an enlarged cross-sectional view showi ng an_enl arged
part of the e He 6f Figure 1; Figure 3 is a cross-sectional view
taken along a 25 |iaerdtadrpf décguatidén menbErgmoanteds canonel angledf

Cross-section {éeFEQLr%hgthEt shown in Figure 2 in an operational
.condition. InFigure I, there 1§ shown an upper casing 1 and a |ower plate

2 connect P wi t h eagaidt hranswisginnagesrbbring dividednintompperot ary
decoration 6 ign#0USEdr sections coupled together through the medium

\_/ of a coil spring;
said drive gear being loosely received in a
housing which is established in a fixed position;
15 said housing containing a viscous material. ™
For a better understanding of the present
invention, and to show how it may be brought into
effect, reference will now be made, by way of example,
to the accompanying drawings, in which:
20 Figure 1 is a partially cross-sectional view of
one embodiment of the present invention.
. Figure 2 is an enlarged cross-sectional view
showing an enlarged part of the embodiment of Figure 1;
' Figure 3 is a cross-sectional view taken along a
line A-A of Figure 2; and
Figure 4 is an enlarged cross-sectional view of
the part shown in Figure 2 in an operational condition.
In Figure 1, there is shown an upper casing 1 and
a lower plate 2 connected with each other to form a
30 box. A drive unit for a rotary decoration 6 is housed
in this box. ' '

A cup 3, having a bearing 3a secured therein, is
provided on the upper casing 'l and a housing 4 is
provided on the lower plate 2. A rotary shaft 5 is

35 supported by this bearing 3a and the housing 4, so as
to be rotatable about its axis. The rotary shaft 5



in this box. A cup 3, having a bearing 3a secured therein, is provided on
the upper casing 1 and a housing 4 is provided on the |lower plate 2. A
rotary shaft 5 is 35 supported by this bearing 3a and the housing 4, so as
to be rotatable about its axis. The rotary shaft 5 -4- protrudes out of
t he upper casing 1 and a rotary decordion 6 is nounted on the top end
portion of the rotary shaft 5. Furthernore, a toroidal permanent magnet 7
is 5 securR¥PFRUERE eup 9fohhEhUPBBFcFasiiongd &ndrgr &ok@tWer, this magnet 7

is referregeddracibhes” isxpduitedebn’the Eb?ehax PRBREOET chiaces a .. -
t or oi dal pernanent g?gnﬁé 8 which is secured to the rotary shaft 5 by "wans

of a bush ¥Rtazy s gnets 7 and 8 are arranged such that their

opposi ng faces Pufthérihbeesagetpebidaly perf@nantemahnetthg iagnets are
mut ual | gration 6_is_at_.least partly supported

eII and_ihe rotgry d
byt he TractEriEed B shEncuB L SnEER' BhkSE, CardnBl rury o cnbrt 1k 5T
secur ed bﬁharQMMaﬂtahichhpsemagnettﬁexshaéfe?rédonpeasaphng"&ﬁmmﬁhly out of

t he hou5| é% &n nhe %@iscfgﬁéﬁsﬁg?ﬁkftbef BRE' 5 cgggﬁg : and | ower plate

2, there is unted a s I'ng noto 'S ca rotatlng in both
t he forwarmanamnqntr@agngb Gl wbéshohg sepuredeppi & em@am ishalffdes a
stator 10 fngk, anéQh8' ofla Eﬁghsbgpplng motor M serves as the driving source
for the rotary decoratign 6., A rotor pinion 1la, a |nt gral part of the

rotor 0, neshé@aﬁﬁ?ﬁsa7nFBGI 8 §xsr arsapgeanspphy & é§ 25 with a
transm ssisppeeing 18acesr aber oft bhet sananpslaehtgear MSamh&&tWth a drive

gear 14 inhg Wﬂé&ﬂeéhea£8t%&¥u29i§trépéiléﬁssh&egheTh“ ary 96ar train 'S\;,
decoration 6 is at least partly supported by the
magnetic repulsion. The lower end of the rotary shaft

15 5 is secured by a nut 9 which prevents_the'shaft 5 from
escaping upwardly'out of the housing 4.
In the box comprised of the upper casing 1 and
lower plate 2, there is mounted a stepping motor M
which is capable of rotating in both the forward and
20 reverse directions. The stépping motor M includes a
stator 10 and a rotor 11. The stepping motor M serves
as the driving source for the rotary decoration 6.
A rotor plnlon llia, an integral part of the rotor
11, meshes with a middle gear 12 which in turn meshes
25 with a transmission gear 13. Further, the transmission o
gear 13 meshes with a drive gear 14 into which the
rotary shaft 5 is inserted. Thus, a gear train is
constituted so that the forward and reverse rotation of
the stepping motor M can cause a reciprocative swing
30 motion of the rotary decoration 6.
The transmission gear 13 is divided into an upper
gear 13a and a lower gear 13b with a coil spring 15
interposed therebetween. 'An upper end and a lower end
of the coil spring 15 are fixed to the upper gear 13a
35 and the lower gear 13b respectively. When the upper
gear 1l3a rotates, the resilient‘coupling, formed by the
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constituted so that the forward and reverse rotation of the stepping notor

M can cause a reciprocative swing 30°‘notion of ithe rotary decoration 6. The
transm ssion gear 13 is divided into an upper gear 13a and a | ower gear 13b
with a coil spring 15 interposed therebetween. An upper end and a | ower end
of the coil spring 15 are fixed to the uppger gear 13a 35 and the | ower gear
13b respectively. Wien the upper gear 13a rotates, the resilient coupling,

formed by the coiTogpringi ngiiths weundung Bpottiay dgs eprimg fprcarce. Wth

this charged spring force of the coil spring 1%, .the |qwer r i s

ot at Wt ot r LT CeR PR SaREabtn aPRinec Borns RE fRRy SodarrtabE 1% 'S 1y
driVﬁ gﬁar 14 e olowerhgear L3baipg zbhhted ko tmsasmdd itdhel oosel y engaged
to the housing, 4 oyl ded he | r splat.e i scous material 16, such
as grease, isqﬁgﬁ%%ﬁgﬁgﬁm5§%°%h2°igg?qggég%fgééréﬁlfhis housing 4 and the
out side sur§ace of The drive gear 14 impo whichTkbef gptaryn sbRtithiSs 38 scous
material 16 w é‘ﬂf’\é&eigei%iaéﬁ - eh4hbBE tBethbaRsikingor Phrovided

rot ati onal dri%+§gh orce fron1thg Sggﬁging notor Mtq &?g d?&be ggar 14,
the upper gearon3eheet@VWeEsPAaFEt i offaViFEPEE TBLPREE NI PreMIGH AF
response to thoropséat igndahbébebetwpgphnghevtinsilie shefacehefuppdis gear 13a
rotates by th%H$ransni . ;force._and coi

ted.rofatiqpal h .Sprin S
wound up to st¥P+RY ép??ﬂgQ%Sr8EES%FFhSPﬁF§°8h8%g§832Sréﬂgiﬁ&gfiaéﬁ of
the coil spoing 15, Théeflinoeiogeaf tBhsi visobasenatedibdadsnmwidlt mow
rotational force i ve gear 14. Through the insertion of the coi
spring 15i|1t9ﬁ3¢$%%€%?§éron gear train, the rotation of the |ower gear 25
13b\Ls snoot hed to Ruringathedtyasemisshophefighhehzotational driving

force from the stepping motor M to the drive gear 14,

the upper gear 13a receives a rotational force
15 intermittently in response to the operation of the
stepping motor M.

Then, the upper gear 1l3a rotates by the
transmitted rotational force, and the coil spring 15 is
wound up to store its spring force. With this charged

20 spring force of the coil spring 15, the lower gear 13b
is rotated and transmits the rotational force to the
drive gear 14.

Through the insertion of the coil spring 15 in the

transmission gear train, the rotation of the lower gear

25 13b is smoothed to a certain degree even though the
upper gear 1l3a is rotated in stepwise manner. When the
rotation of the lower gear 13b is transmitted to the '
drive gear 14, the viscous material 16 contained in the
housing 4 acts as a resistance against rotation of the

30 drive gear 14 and so the above described intermittent
rotational movement of the stepping motor M can be
further smoothed. Accordingly, the rotary decoration 6
can smoothly rotate with reduced rotational
irregularities.

35 When the rotary decoration 6 has passed the middle
‘point of one revolution cycle, the rotational spegd of



upper gear 13a is rotated in stepw se nmanner. Wen the rotation of the

| ower gear 13b is transmtted to the drive gear 14, the viscous material 16
contained in the housing 4 acts as a resistance against rotation of the 30
drive gear 14 and so the above described intermttent rotational novenent
of the stepping notor M can be furtheé-snoothed. Accordingly, the rotary
decoration 6 can snoothly rotate with reduced rotational irregularities. 35
When t he toeasfeprincamaion Mds grasthlle deariasedi ntWén obesr evol ution
cycle, th stFHgn | aduald’'y
decr easedE \%\%gﬁtﬂla?;%u gﬁ%gg:fl%f%%eé\g%ad ecr e%%é?i&%eﬁéstéerglflng mot¥r M
|n|t|ateslpﬁ§1ﬁ§ﬁﬁwﬁhe(ﬁeWﬁﬁﬁﬁanﬁ|kﬁﬁﬂrQ§%Qkﬁnﬁﬁld#ﬁﬁﬁﬁ*@nf QI d

directionthe tf&&#a&*aenﬁe:éatrﬁﬂ 'tﬁ:n R e rnd f&f&&@ioﬂe@éuéﬁggal SO 1o
rotate_in the reverse directi The decel eratiqn, stopping and reversing

of thedst EPFi NEPFR G 32 ¢ e Fohatedn Fre&eY ssion gear 13a.
As a resuliretitdomi Wldm:éfemdm aRsppine tardd réikétét[;hgoéﬁt ion in

the forward directi.on is . |oosened agai n wound to charge
U5 spri nERFoPEEPRIRE A 3F o, M (3R AL el T o on of L he

| ower geatr&ﬁbmumstn|gaamw§§adirect|on In this manner, when the upper
gear 13a is degel er rqﬁﬁf, ¢ Iﬁ%ﬁi‘ﬂﬁﬂs 13b rotates
by bei ng dri ve%%by ?Iﬁe%qzsl[#rjl n ocrogzlg' Sg éeclﬁﬁias‘{)liq% S ore% init.
Ther el 8r edugipgagotaddion iigh oywarst iddraatian intkaesened the upper

gear and LAWeH s0@&daigC e (@0 chhrde UNGY edbtihgts rotation due
to 20 thi s phaseggg\}l aﬁﬁ(’)p'r?sg'r dlysjl ocatj on V\,h,en.gl%ts ro?éz}%li(r)}ﬁéal direction

rever ses. FREGEy e Witk chakgsdk SRRIAG fores dRtaRes TPt R RE ng 4 acusd
as a resi ghangtewegligeslr 13b in the reverse direction. 1In this

manner, when the upper gear 13a is decelerated, braked,

15 or reversed, the lower gear 13b rotates by being driven
by the spring force of the coil spring 15 stored in it.
Therefore, a phase deviation or dislocation in the
rotation of the upper gear and lower gear occurs.

The drive gear 14 is uneven in its rotation due to

20 this phase deviation or dislocation when its rotational
direction reverses. However, the viscous material 16
contained in the housing 4 acts as a resistance against
the drive gear 14 and so the drive gear 14 is braked.

As a result, the above described deceleration,

25 braking, and reversal rotation force of the stepping
motor M can be moderated. Accordingly, the rotation
decoration 6 can smoothly'rotate without causing
intermittent deceleration, braking, or reversal, or
without unevenness in its rotation.  The identical

30 operation is repeated in the subsequent revolution .
cycles.

The rotary shaft 5 is engaged with the drlve gear
14, so as to be capable of sliding along the axis of
the drive gear 14, but it is not rotatable with respect

35 to the drive gear 14. Hereinafter, the details of the
construction of the rotary shaft will be described.
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the drive gear 14 and so the drive gear %4 is braked. As a result, the
above described decel eration, 25 braking, and reversal rotation force of
the stepping notor Mcan be noderated. Accordingly, the rotation
decoration 6 can snmoothly rotate wi thout causing intermttent decel eration,
braki ng, or reversal, or w thout unevennegs in its rotation. The identi cal
30 operation is repeated in t he subsequent revolution cycles. The rotary
shaft 5.is engaged As tshowe HMhEEggeer21andsElgBr603betbapaaﬂeaﬁ 'sliding

209 Lhe ax! %00ad Meedkidf GF%nd ‘roblly! Lnheens! s 1hoLALaBLeciEh T espect

35 to Bhe drive gear 14, ter etarls o e construction of
the rotary shameng |it peeshes vhth the dyivesgeaswhdi AsFngoreizcsdarri gure

3, the radi al I OHY[HRFLY ONERE f@@ai—ptéﬁaféhgf&aé i‘Bt&ES ES&Etﬁ@rVW'ere it
meshes with the drive geay 14 is non-cir ccor di ngl e rotary.

shaft 5 ca® r&Pé#bt#Bbé@ﬁEYesg%ﬁ¥h1%h ﬁsﬁeﬁﬁn1@°V§nBX8P9015§n nove
along its axi @xilg, this manner, the aX|aI | ength of the above described

portion which has no -circul ar s section along iLts,radius is designed
to be |onger than = %nmiﬁn?ﬁ1c s%xb?itﬂ%nﬁgﬁv8k EQF T%?v t aki ng
account of t helesmﬂirhed)fpmmn matviele nhaof a t henf ol acylahattrobsi tsel f. The

w dth of the Fe\%ﬁ__r*%?%{e]f&%% ﬂgstp%giﬁgnfgn @ééf&n@@aéolﬁet lﬂghgggt vm th

the drive gea 'S sa e rotary
shaft 5 i 40di shhec skl tnicknessxdfil thig r@civengessnlt h Yotakyngecor ation

6.1s munted grddigd GAvhe by OF M hSveREALYofCEREALOAY | S

n1si35enly tog%;%t ﬁgggﬁge S'I'he w1é€§%o%|€§elfoggreéégénggafggcehbelng
transmission gear 13 that meshes with the drive gear 14
is set to "a'. '

15 Here, it is supposed the rotary shaft 5§ is
dislocated along its axial direction when the rotary
decoration 6 is mounted on the rotary shaft 5, or when
the rotary decoration 6 is mistakenly touched by
someone’s hand resulting in an external force being

20 applied along the direction of the arrows, as shown in
Figure 4, and the rotary shaft 5 being lowered by a
length "b" against the magnetic repulsion force until
permanent magnet 8 abuts the fixed magnet 7.

In this case, the rotary shaft 5 moves in the

25 drive gear 14 by a length "b". However, the drive gear
14 does not move together with the rotary shaft 5.
Therefore, the meshing between the drive gear 14 and -
the transmission gear 13 is not adversely affected.

In the case where the gear 14 is fixed to the

30 vrotary shaft 5, the drive gear 14 must move together
with the rotary shaft 5 when the rotary shaft 5 is
dislocated along its axis. In this case, the gear
width "a" (see Figure 2) of the gear 13a of the
transmission gear 13 which engages the drive gear 14

35 must be set to a sufficiently large value. However, in
accordance with the configuration of the embodiment of



20 applied along the direction of the arrows, as shown in Figure 4, and the
rotary shaft 5 being |owered by a | ength "b" agai nst the nagnetic repul sion
force until permanent magnet 8 abuts the fixed magnet 7. In this case, the
rotary shaft 5 noves in the 25 drive gear 14 by a length "b". However,
the drive gear 14 does not nove together with the rotary shaft 5.
Therefore, the nmeshing between the drive gear 14 and the transn ssion gear
13 is not EBPePIESENS AdWiaRtiqm, 4?@@&%9%\%?@4 HehiRgean vidthxed to the

Bg ][ot grahsaaf.ﬁna@, Pehesel it\tf 19%35 _rsnieétglral@i ;ssy@d 'l?we&&@i_ewi_th tlhe rﬁ_t a;%é
shaf t en t rotary shafjf. is dislqcated along its.axis. In this “wése,
the gear width &g.%qgﬂs@ﬁ%n%t,ofaq rﬁ(}‘%rlﬁé&r? e t$¥8%isni ssi on gear
13 whi ch epgdded idreosdr isectysar dft tife votsirpesleeft tD insthiéiciently large
val ue. _However i or.dqance.w t h the .configuration t he enbodi nent of
Vhe i cZonBeERion WRSEOIEAIRENN Vidl GRL QS 4tk g LT SEROT TN

t he smal | esirpudsirbl e Thel wouplindiis exdodiimitied dwo sthule forij gure 3, the
radi al Croﬁﬁts‘éﬁ}xi %rif%f Heh%c{r@e%.rx)ééfﬁ; tse?réfhi‘ hﬁi}?efecti on where it neshes

gear ' ug

with the drive 4 i's non- circular. The coup |n%‘is not limted to
this form configurakions suddh@a walng the aegtinmerhexmitharati ons such
as using tpgraeyt sPRFNS addied Qi tHaldrivdRpdias 1 tds the drive gear 14
as a 10 biased Colugn. Thus, with a viscous naterial contained in the
housi n§%i nPHAPER CREVIM-ve gear is | oosely engaged, .the viscous materi al
acts as a resi sthoes adahn® vilzolls wateadial Avtialing Vin eyed i f the
st eppi ng tor.is 15 intermttentl.y rotated, the tary decorati,on nenber
(ot at es srr:ﬁBPﬁf"?.g 1 Whig e rgrl;xre %e%:; dis .I'Eoge_ql.y eyngageci_, the W

viscous material acts as a resistance against the drive

gear. Accordingly, even if the steppin'g' motor is

15 intermittently rotated, the rotary decoration member

rotates smoothly.
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CiAINB 1. A drive unit for a rotary decoration nenber having a stepping
nmot or which drives an output shaft through a drive train wheréein the drive
train includes 5 a transm ssi on gear conprising

sub-gear, the first sub-gear being coupled to thal uumu"l #ﬂlﬂﬂﬂgnd t he
second sub-gear being coupled to the outﬁ - shaft,*and tn mhith %

transm ssi on gﬁar further conprises a resilient transm ssion el enent 10
coupllng t he nd second;: :sub- gears such that the transm ssion el enent
allows: a,linited ampunt mfdrfiretunf:trﬂbﬁtaOfnobai-yoedécbbatﬁbnshemézsecond
subgeal and i,s_able to_store rot

clatmed i ol AT rafePhEng hStoR hich! SRixPe an oftbE BRaEE ™,
drive unit as thxoughl a daive pteakni wheréinnthehdrive theinutipafludesft is
supported t 9 L 0i Qg LS S | so that
t he rotatlgkamwkﬁk§§§%3§ioﬁhgggﬁt %Tﬁggéﬁéaig Egrégngﬁﬁ 8”2%85haA drive
unit as clmlnanbfgeaxurﬁhﬁwﬁbr%tnsuhegeascbesngaceup&edl§Ogtbase 5. A
drive unit as ﬁ%ﬁﬁgg'ﬂo@ey MMECEHL V\ﬂeéﬁ wﬁegsag Basnﬁrb& ieal Bo

further conprise ive 25 gear IS coupled to, the se
sub- gear, anthﬁ(PW#PQﬁlﬁhﬁﬂﬁrg%%ﬂ %%ewbh?bUthhEF@nﬁﬁlFF%PEdgeBr A
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and is able to store rotatlonal force

2. A drive unit as claimed in claim 1 wherein
15 the transmission element is a spring. ,

3. A drive unit as claimed in any preceding
claim, wherein the output shaft is supported within a
part of a housing containing a viscous material so that
the rotational movement of the output shaft is

20 smoothed.

4. A drive unit as claimed in claim 3 wherein
the viscous material is grease. ' .

5. A drive unit as claimed in any preceding

. claim wherein the drive train further comprises a drive
- 25 gear, which is coupled to the second sub-gear, and into
which drive gear the output shaft is fitted.

6. A drive unit as claimed in claim 5 when
dependent on claim 3 or 4 wherein the drive gear is
housed within the housing and the viscous material is

30 arranged between the housing and the drive gear.

7. A drive unit as claimed in claim 5 or 6
wherein the output shaft is . axially slidable relative
to the drive gear.

8. A drive unit as claimed in any preceding

35 claim wherein the output shaft is further supported by
a bearing comprising a first magnet attached to the
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to the accompanying drawings.
10 11. A drive unit for a rotary decoration member
comprising;

a stepping motor capable of rotating in both the
forward and reverse directions;

a drive gear for meshing with a transmission gear

15 that transmits the rotational driving force of said
stepping motor; e _

a rotary shaft inserted into said drive gear and
rotatably supported to stand upright in a wvertical
direction; '

20 a rotary decoration member mounted on one end of
said rotary shaft;

said transmission gear being divided into upper
and lower sections coupled together through the medium
of a coil spring; '

25 said drive gear being loosely received in a : W/
housing which is established in a fixed position;

said housing containing a viscous material.



