2181575 "DEVI CE FOR DRI VI NG TW ST PENDULUMS" The present invention rel ates
to=g device for driving tw st penduluns. A tw st pendul um has ‘been used for
a/anb___I e clock or the like. Generally, the pendul um has been at mgig??
l\Quer portion of a pendul um shaft whi cq projects downwardly fr )
mechani sm casi ng, and which is rotated by magnetic action between a magnet
and a _dr,iving coil housed in the casing, while the rotational angle through
whi cht he pendul um noves has been restricted by spring force of a hair
spring, so that the 10 pendul um conti nues the rotation repeatedly. C
Recently it i SDEGICE FORIDRINENGAWEST BENDEREME]I ng from a nmass consunption to-
an individual market. In order to cope with such a change, it is necessary
to increase the value of a cormodity,and a great dermand for the commodity
cannot be 15 expected unless the commodity has individuality or

unexpect edness. Frg@ phdsenBOimfen®lioy ix@WatéacCana@niiceored drivfig pendul um
cannot satisfy the variety of requirenents of the various custoners because

there is onl yeeie: pepdeduw®, on a pendul um shaft, so that the novenent of the

pendul umis very 20 sinmple and nonotonous, while it has few decorative
parts, and so | acks twhétepeadsluas has Goremndséd/ foAca drabhlegeXapkt be gheesent

I nvention, there is provided a device for driving tw st pendul uns

conpri sing a tike! Geeeralllym tiempendiiuhhastheeasattathed vy ashewer a second

25 & pendulum shaft which is a tubular shaft nmounted concentrically -

5 portion of a pendulum shaft which projeqts downwardly from
a mechanism casing, and which is rotated by magnetic action
between a magnet and a driving coil housed in the casing, ﬁhile
the rotational angle throﬁgh which the pendulum moves has been
restricted by spring force of a hair spring, so that the

10 pendulum continues the rotétioh repeatedly.

Recently it is said that the market is changing from

.a mass consumption to an individual market. In order to cope

with such a change, it is necessary to increase the_value of a

-4
3

15 expected unless the commodity has individuality or
_unexpectedness. From this point of view, the conventional twist
pendulum cannot gatisfy.the variety of requirements of the
various customers becauée there is only oﬁe pendulum on a
pendulum shaft, so that the movement of the pendulum is very

20 simple and monotonous, while it has few decorative parts,
and so lacks interests as a commodity.

According to the present invention, there is provided a

device for driving twist pendulums comprising a first
pendulum shaft which acts as a driving shaft; a second

25 pendulum shaft which is a tubular shaft mounted concentrically

commodity,and a great demand for the commodity cannot be . L

e



2 about the first pendul um shaft; electro-magnetic neans arranged to drivez .,

the first pendulumshaft in a predetermi ned angul ar direction;

for driving the first pendulumshaft in the opposite angul ar direction;

drive 5

transm ssion neans for t2ansmtting drive fromthe first
pendul um shaft to the second pendul um shaft; and first and second connector

means which are respectively secured to the first and second pendul um
shafts and which are respectively adapted to be connected to first and

second 10

tw st penduluns. Preferably, the drive transm ssion neans

caude the first aRbusetindipehrerdwushgheftit §1eOFRrBAEISHIF(BEusly in

opposite directions. The el ectronagnetic means may conprise at |east one 15

magnet and drivi riFreaped tor @riveabhs firRe RENAELTH %&(ﬁﬁg’t& FSPE%SEI??@“FS a

respective yoke, "'the_or each yoke being carried ?t% a_drivi eel which is
7heS sy Efkef

secured to the fi3sulpeifrehi¥HafPringhBYL: FRY

a hair spring. 20 The drive transmi ssion.neans - rise .
first and second FFEHIWT bR HYoiPe 9RPRE t%r?ngﬁga:f ;arig?&alﬁaggae‘%g%gppendul um

shafts re
transmt

glroie\(itei \l;gl‘y, agﬁlfg}ast one_i nter md{&tﬁﬂ%ﬁflrvebﬁl&gtﬂé ck\ﬁg@d to

10

i5

20

nRERPS FPE M RRE teco ransm ssl on gears.

p=ndulum shaft to the second pendulum shaft; and first

a=3 sécond connector means whiqh are respectively secured
tc the.first and second penduium shafts and ﬁhich are
respectively adapted ﬁo bé coﬁnected to first and.second
twist penduiums.

Preferably, the.drive_transmission méans cause the
first and second pendulum shafts to rotate simultaneously
ir opéosite direétions.

The electré—magnetic means may comprise at least one
mzznet and driving coii; Preferébly, the or each magnet
is secured to a fe;pectivé yoke, the or each yoke being
carried by a dfiving wheel which is secured to the first
pe:dﬁlum sﬁaft.

| The sﬁriné means preferably comprises a hair spring.
fﬁe drive transmission mg#ns may comprise.first and

second transmission gears fixed on the first and

second pendulum shafts respectively, at least one intermediate

gezxr being provided to transmit drive between the said first

ané second transmission gears.

spring nea

y conprises

‘E..) ".



There may be magnetic neans provided respectively on the first

1sm ssion gear and adj acent fixed structure for urging the first .
sm ssion gear away fromthe adjacent fixed structure so as to naintain
the.first transmssion 5 gear 3in a floating condition. First and
second tw st penduluns nmay be respectively secured to the first and second
connector neans. In the preferred formof the present invention, being
driven by the driving wheel, one of the pendulum shafts is 10

rotated so as to rotate one of the tw st penduluns in the said o
predeterm ned direction, and then the rotation of .the sai g

ne tw st c

_ | [ d -
pendul umis reversedHy BAE REHPRIRSHLS, BEARST PERE RS FeBSFFRE Yt he reversibl e
rotation being repeatgd in_the sane manner through redet.erni ned '
rotati onal 15g on e g’rf@FeF“ﬂ?@”‘ﬁ?Wé‘r gﬁ%‘hcﬁﬁlfﬂu?ﬁg%a%g?g f%%‘egoﬁtgf’ghurr?y t he
rotational forcg_of_the | vi.n eel tr 1ite ( he fir
transm ssi on ge‘?i"’rr %&Jfrﬁeq{sl%colrfgtﬁfﬁf%ggglﬁgln%%%agw%?%"l?éhafehgdﬁ eélrt medi at e

gear or gears, ﬁ@hehhééwtgg%%té%%st% %iﬂﬂl@“kﬁ%&}éﬁs{%ﬁk%s@l nt hen

reversed. Thus, the ot tw st pe umils reversely rotated
through a predejgmiped 389 4 BofadiibaCt I ON oOpposite to that of the said

one tw st pendulum and then reversed. The invention is illustrated, nerely
by way of exanple, Firdth@n@CSRBRANMIE SEih BES malybeYePectively
secured to the first and second connector means. N
In the preferred form of the present invention,being
driven.by the driving wﬁeel, one of the pendulum shafts is
10 rotated_so as to rotate one of the twist pehdulums in the
.said predetermined direction, and then the rotation of the
said one twist pendulum is reversed by the spring force
of the hair spring, the reversible rotation being repeated
in the same mahner through a predetermined rotational
15 angle. The other pendulum shaft is rotated by the
rotational force of the driving wheel transmitted from the W/
first transmission gear to the second transmission gear through
the intermediate gear or gears, so that the other twist
pendulhm is rotated and then reversed. Thus, the other
20 twist pendulum is reversely rotated through_a predetermined
angle in a direction opposite to that of the said one twist
penduium, and then ieversed. -
| The invention is illustrated, merely by way of ekaeple,

in the accompanying drawings, in which:-



4 Figure.l is a longitudinal cross-section of a device according to the
Figure 2 is a plan view of a main portion of the said
Figure 3 is a diagrammtic view show ng a
portion of the device of the present iqyentioh with the tw st pendul uns
An enbodi nent according to the present invention wll

present
devi ce;

attached 't her et o.

i nventi on,
and 5

descri bed hereunder. In Figures 1 and 2, there is shown 10 a
pendul um shaft 1 which acts as a driving shaft and a tubul ar pendul um shaft

2 wWhich is drivingly connected to the pendul umshaft 1 to be rotated

thergby, the shafts 1.,5 FighRd rigiQCH‘(i_%l_Héﬂxﬁiﬁiﬂ 235 £ndicBory Ot & CRlvligei N a

mechani smcasing 3. 1 he pendulum shaft 1 is rotatably

be

supported at its URP&SrBRAE Y the IRAELAY ihvBiEIGnged on an inner surface of
an upper casing 3a of the nmechanismcasing 3. The pendul um shaft 1 is also

rotatably supported at ragutditeeiseflipabe viewi oHR hdDr pottinn afbeter isafd4a. The

| atter

hori zontally in a Qewede;casdng 3b. A flat T-shaped driving wheel

20

Is fixed on a first inner plate 5 which extends

on the upper end portion of the pendulum shaft 1. A plate-I|ike balancer 7

is attached to the dri\FiggreWledks £ dingtdmmakbewriesshowiag &f pPhvidmtter 25

and on one side of the latter. Two yokes 8, 8 extend

—

10

15

20

25

of the device of the present invention with the twist
pendulums attached thereto.

An embodiment according to the present invention will
be describea hereunder. In Figures 1 and 2, there is shown
a pendulum shaft 1 which acts as a driving shaft and a
tubular pendulum shaft 2 which is drivingly connected to
the pendulum shaft 1 to be rotated thereby, the shafts
1, . 2 being concentric and extending vertically in a
mechanism casing 3.

The pendulum shaft 1 is rotatably supported at its

. upper end by a bearing 4 provided on an inner surface

of an upper casing 3a of the mechanism casing 3. The
pendulum shaft 1 is also rotatably supported at an
intermediate portion thereof by a bearing 4a. The latter
is fixed on a first inner plate 5 which extends
horizontally in a lower casing 3b. A flat T-shaped
. driving wheel 6 is fixed on the upper end portion of the
pendulum shaft 1. A plate-like balancer 7 is attached
to the driving wheel 6 at the lower surface of the latter

and on one side of the latter. Two yokes 8, 8 extend

-

6 is fixed



(ﬁé}[zontally on the other side of the driving wheel 6 and are secured
erigto, the yokes 8, 8 being separated from each other by a’predeternined
interval . Disk-like magnets 9, 9 are attached respectively on the surfaces
of 5 t he respective yokes 8,8 f%cing each other. Aring-like driving
coil 10 fixed on a holder (not shown) “projecting froma side wall of the
mechani smcasing 3 is disposed between the nmagnets 9, 9 so that the driving
wheel 6 can be driven to rotate in a predeterm ned direction by the 10
magnetic action of the driving coil 10 and the magnets 9. 9. Such rotation

of the driving Xm%%n{]%ﬁa%e&er g&ﬁéexl I @g‘?fo&t Eﬁe %ggﬂd:gﬁﬁgf;stﬁaéﬁi n the safe

direction as that e-driving e arr spri re 2) is

arranged bet weeg,.d ggcgfgaeghg;@wgogﬁgg&é% d,hg %glt%gt éegyg%g%{etfrgmand 15

the inner surface of the upper casing So t t hrough whi ch

the driving wheglerfoeRsk bhea RGRALLLMSRA fntl 62N bBidiahaked is restricted
by the spring force of the hair spring 11, the latter causing the driving

whéel 6 and t heppaayl 3imoshad tattabRed @esSacR 561y ohOk @drles of through a
predeterm ned angle. The rotational force of the pendulumshaft 1 is

transmtsed to the reepeitive wdkkt 8 B tFaEOn) lRadh totABS M2 T Ag-1ehani sm That
Is, a transm ssion gear 12 is fixed to the pendulumshaft 1 at its
i nt er medi at e podtiving ddid 10 afidedsen @nh@fder (notgehowrl)2 pr6j¢gtavgded at its
| ower side with a toothed portion -
from a side wall of the mechanism casing 3 is disposed _ o/
between the magnets 9, 9 so that the driving wheel 6 can
be driven to'ro;ate in a predetermined direction by the
10 pagnetic action of the driving coil 10 and the magnets 9. 9.
Such rotation of the driving wheel 10 causes rotation of the
pendulum shaft 1 in the same direction as that of the
driving wheel 6. A hair spring 11 (Figure 2) is arranged
between the upper end portion of the pendulum shaft 1 and
15 the inner surface of the upper casing 3a, so that the
angle through which the driving wheel 6 and the pendulum \;)
shaft 1 can be rotated is restricted by the spring force
of the hair spring 11, the latter causing the driving
wheel 6 and the penduium shaft 1 to be reversely rotated
20 through a predetermined angle.
The rotational force of the pendulum shaft 1 is
transmitted to the pendulum shaft 2 through a transmission
mechanism. That is, a transmission gear 12 is fixed to the

pendulum shaft 1 at its intermediate portion. The transmission

25 gear 12 is provided at its lower side with a toothed portion



adj acent to the upper surface of the bearing 4a of the first inner plat

A first internmediate gear 13 is engaged with the toothed portion 12a of

5 transm ssion gear 12. The | pwer and upper ends of a shaft 13a of
the first internediate gear 13 are respectively rotatably supported by the
respect ive bearing portions of the first inner plate 5 and of a second

i nner plate 14. 10 An upper toothed portion 15a of a second
|nterrred| ate gear 15 is ~engaged with the first internediate gear 13, the
numb&r of teeth of t hed rtiog ng sel ected to be the sane as
that of the toothe %OW? gﬁ"ﬁ’iae% '?%cfr%h%ﬁ\e %W@%ﬁrml%earA shaft 15c of
t he second 15 ' Qrerme 5‘? %I:I ec;nar |s rotata pported by the
respective beari ng pé‘?tl geset aHa T SRd |nH PRt & %4 S he | ower

casing Sb. A | owerydothod 8916108 A0 gt Gueeong HIVee! TRl & ar 15

is engaged with a ortion r|ve t'ransm.ssion gear
havi ng 20 $3 HIRR he.tootRed port i on
15b. The drive tragnsm ssr!‘:%nggearB ‘?}{s%ﬁrr%&oq’ %?ﬁm o a sleeve and is

}‘g[ fgf}" yﬂ]gsgr t ed Qaheni 8 cReHY e shiaf im?eraan@rapsepeénagoef i08nefe t he

13a of the first 1ntermed1ate gear 13 are respectlvely
\‘/ rotatably suppo;ted by the respective bearing portlons
of the first inner platé 5 and of a second inner plate
14. | |
10 aAn uééer toothed portion 15a of a second ihtermediate
gear 15_is engaged Qith tﬁe £irst intermediate gear 13, the
number of teeth of th% foéﬁﬁed portion 15a being selected
to be the same as thag of the toothed pottidﬂ 12a of the
t;ansmission gear 12. A §haft lss of the second
15 intermediate gear 15 is rofatably supported by the
.K_/ respective bearlng portlons of the second inner plate 14
and the lower ca51ng 3b. A lower toothed portion 15b
of the second intermedlate gear 15 is engaged with a
' toothed portion 16a of a drive transﬁission gear 16 having
20 the ;ame number.of teéth ag.thaﬁ of.ﬁhe toothed portion
: 152.- S . . o .
The drive.t;ansmission.gear i6 is.méde in the form
_ of a sleeve gnd is forcibly inserted onto the pendulum
shaft:2 at.an upper portion qf the latter. The drive i
25 ~ transmission gear 16 is éro#ided at its upper central

portion with a bearing portion which engages a bearing portion

S5a which extends vertically down from the first inner

r

A}

6 12a The | ower end surface of the transnission gear 12 is di sposed QE )



2D - ' transmi ssion gear 16 is provided at its upper central portion
"nga a bearing portion which engages a bearing portion 5a which extends

% ically down fromthe first inner 7 plate 5. The | ower end surface of
the drive transm ssion gear 16 is di gposed adj acent to an inside portion
[err] of an internediate reduced portion of a cylindrical portion [err]
projecting down fromthe outer surface of the | ower casing 5 3b.
The pendul um shaft 2 is fitted on the Iomer hal f of the pendul um shaft 1.

The | ower portion of t endul um shaft ort a_sleeve-like ~,
ﬁ ﬁg g]r of

bearing 17 whi ER*¥% 30 PY=T 78ErT8a°Fhid %hfoév)\"lérve & o?cg%sr\g?lr\oél portion of

10 L Neog 1R1L Gl ROLd | e%acet%t t?ollhﬁngageg?%np%“%n of the

pendulun1shaft°§ prOJécts own Tr 2 indrical
portion 3b tog €y I]&gpt f , g, dimgshaft 1
further extendgl;1 e%%éc}rﬁktghe%%g%r en &gféf %ec%gngk% BE%Q 2sb as to be

exposed thereabyodarting down from thdYstedburtdcd Ys Eﬁé%kvﬁs‘ﬁnaoom ng
tw st pendul uns 1 19"are forcibly inserted into the respective |ower ends

of the pendul ugi,;shafts 1, 2. Convex hooking surfaces 20a, 2la-are forned on
the whol e outer~circunferences of the hooks 20, 21 respectively.
Protrusions 18b, 19he péHiclludrshatoraad £0tted on theOBowgpaalportions of four

arm portions 18a, 19a provided respectively on.the tw st penduluns 18, 19
are coaxi ally of the pendulum shaft 1. The lower portion of the pendulum \.J
shaft 2 is supported by a sleeve-like bearihg 17 which
is forcibly inserted into a lower end opening portion of

10 the cylindrical portion 3b The lower end portion

1
cZ the pendulum shaft 2 projects down from the lower end of the
cyllndrlcal portlon 3b together with the pendulum shaft 1,
and the pendulum shaft 1 further extends down from the lower
end of the pendulum shaft 2 so as to be exposed thereat.

i5 Hooks 20, 21 for respectively hooking twist pendulums
18,.1§ are forcibly inserted into the respectivé ldwer ends
of the pendulum shafts 1; 2. Convex hooking surfaces 20a, 2la
are formed on the whole outer circumferences of the hooks
20, 21 respectively. Protrusions 18b, 19>, which are formed

20 on upper portions of four arm portions 1&5,_193.provided
respectively on the twist pendulums 18, 19 are coaxially
arranged as shown in Figures 1 and 3, and are hooked
respectively onto the hooking surfaces 20a, 2la. Accordingly,
as the pendulum shafts 1, 2 rotate,.the twist pendulums 18, 19

25 can rotate integrally with the shafts 1 and 2. In oxder



arranged as shown in Figures 1 and 3, and are hooked respectively onto the
hooki ng surfaces 20a, 2la. Accordingly, as the pendulumshafts 1, 2 rotate
the tw st pendul uns 18, 19 25 can rotate integrally with the shaft
1 and 2. In order to make the integraé rotation nore effective, four
engageabl e recess portions 20b, 21b are equidistantly provided in the
hooki ng surfaces 20a, 2la so that the respective protrusions 18b, 19b of
the fQur arnms are 5 made engageable with the recess portions
respgctively. As shown in Figure 3, the tw st pendul um 18 projects down at
its lower portion lseymake the indeéralemgtatianhmoxeneffeqtdneulfipur19. Pendul um
decorations 18c, 19c are horizontally secured to the | ower ends of the
respective 10 engagrabda| TAASSS TPRr t3ene (A0km Zikarre eguidistaptly ged
downwardly by the respective weights of the twi st penduluns 18, 19.
Accordingly, as toPFﬁ‘éi‘??énélﬁl‘ﬂ'mg%lﬂlglsmtq?ée?cﬁﬁér 21a pacidhags there

transm ssion gear 12 cones into contact wth the bearing 15 4a
while in the pendufFERPeqHire Brotrpgions 481 A3R<PF §§Fo§?“§e%ﬁ"‘516r€orres i nt o

contact with the |nsrde orti err].of the cy Irndrrcal ortion [err] so
that ther2 is a ri R ‘F ga?ﬁ%b]tem}”fh]r}gﬁd’ﬁﬁcﬁﬁﬁ FEigRs ISP Hrm[shahs 1,

2 may be prevented: fr

he .f I
resi stance. Ther ef é’fa’l ?ee’ %rg?i wg%?épegﬁBthhO%ac’d&%sl That is,

a Rfﬂ/r of magnet "hggg é%4its4f%wer portion beyond the lower end of the
twist pendulum i9. Péndulum'decdrations'l&g, 19¢ are
horizontally secured to_the'lower ends of the respective

10 pendulums.

The pendulum shafts 1, 2 are urged-downwardly by the
respective weights of the twist pendulums 18, 19. Accordingly,
as to the pendulum shaft 1, the lower surface of the
transmission gear 12 comes into contact with the bearing

15 4a, while in the pendulum shaft 2, the drive transmission
gear 16 cqmes into contact with the inside portion 322
of the éylindricai portion 394, so that there is a risk that
the twist pendulums 18, 19 and pendulum shafts 1, 2 may be
prevented from rotating smoothly by the frictional

20 resistance. Therefore, ftiction-free'means are shown

" in Figure 1. That is, a pair of magnet rings 24, 24a
provided on the upper outer circumferential portion of
the transmission gear 12 and on the second inner plate
14 respectively are arranged vertically opposite to

25 each other. The respective magnetic poles of the magnets

&



12 and on the second inner plate 14 respectively are arranged .
tircally opposite to 25 each other. The respective nagnetic pol es
of the magnets 9 repel each othergto keep the transm ssion gear 12
always in a floating state. The |ower end surface of the transm ssion gear
12 is thus separated up fromthe bearing 4a. Simlarly to this, a pair of
magnet rings 24b, 24c 5 ~° are secured to the drive transm ssion gear

16 and to the inner portign of the cylindrical portion Jerr] respectively
so as to nake Cf8® r%‘f 14 sﬁ?g%ﬁeBnébeega %“Tsfg%? gﬁ?’t{?e repel l ent force¥

bet ween the magpet ri.ngs._..Next. the operations of.the_tw s endul uns 18,
19 100 T W PEUBE dB0B, AR e Rt ST Ry AReEe PG SFEFHER 2F by t he
magnetic actio %mﬁ maghet s rivi cqil nd t hen
reversely rot a?ggg y tgﬁglks%ralrngpflgrElgusg%g?%ﬁglgrﬁps#lgﬁg&ffé%&tghe sane
time, the pendylbungghatliid doS+h ated ANder ENEEEEAink2 24n, 24c ! N the sane
direction as thai o@lt %e %rﬁovfjrilg '\Aﬁ%e% 6, so\ét%hat t’%e st Pendul um 18

rotates, for e&agpé@curshoe&%éedﬁ%%sa@@sﬁag &45 18Nshd Beeeeversely

rotat€s through the sane rotational angle. On e other hand, the driving

force of the paRdur Worelad loflthe dyfi #A&Hckl Ogbredon 3p, redpdctiieidrive
transm ssion gear 16 through the transm ssion

so as to make the drive transmission gear 16 float by the Q;)

@i ded on the upper outer circunferential portion of the transm ssion
Y

repellent force between the magnet rings.
~ Next, the.operations of the twist pendulums 18, 19
10 will be described.

The driving wheel 6 is rotated by the magnetic action
between the magnets 9 and the driving coil 10 and then
reversely rotated by the spring force of thehair spring 11.
At the same time, the pendulum shaft 1 is rotated and reversed

15 in the same dirécﬁion as that of the driving wheel
6, so that the twist pendulum 18 rotaﬁes, for example,
cloékwise through 180 degrees and then reversely rotates
through the same rotational angle. On the other hand,
the driving force of the pendulum shaft 1 is transmitted
20 to the drive transmission gear 16 through the transmission
gear 12 and the fifst and second intermediate wheels 13
and 15 to rotate and reversely rotate the pendulum
shaft 2. Because the transmission gear 12 rotates clockwise,
the drive transmission gear 16 also rotates clockwise owing
25 to the existence.of the intermediate wheels 13 and 15, so that

the twist pendulﬁm 19 is rotated counter-clockwise through



gear 12 and-the first’" and second internediate wheels 13 and 15 to rotate * -

and reversely rotate the pendul umshaft 2. Because the transm ssion gea;gj %,vr
S

rotates clockwi se, the drive transm ssion gear 16 also rotates clockw s e
ow ng 25 to the existence of th nt er medi ate wheel s 13 and 15 4
that the twi st pendulum 19 is rotated counter-cl ockw se through 10 a
rotational turning angle of 180 degrees and then reversely rotated.
Accordingly, the twi st pendulums 18 and 19 always rotate in the opposite
direction to each other. The rotational angle and the cycle of the tw st

pendul'um 18 5 a rotat3bfai RErRANLaRFld BESEBObed RSt ¥hd itnegndul um 19
because the nunber of teeth of the toothed portion 12a of the transm ssion

gear 12 is the sagevésseibatotdtedNactoriiigly Pahki Bl stSperdultie 1o anad
i nternedi ate gear 15.: Although Figure 1 shows the use of a plurality of 10

internmedi at e gear 3918lwa¥b, ratate NG €hé NdppoBEEl difeddah tReabR dthed. i The
desired. In this case, for exanple, the transm ssion gears 12, 16 can be

reversed in rotat rotatiofial efiglenndy theidygla «f e tydat .pehdelémiist pendul uns -

18, 19 are thus arranged 15 - - - to operate independently of each other
and are Fotated i sreppesséme asr tigiseoos  theotwirkt perinlonnts betawse ¢he
operations of the pendul uns can produce changes in their novenent, can

i nprove their deconubﬁirvefftﬁmmﬁ,ﬂlantbq;aﬁdmﬁ-% 185 of the transmission

— gear 12 ls the same as that of the toothed portion 15a
_ of the second 1ntermedlate gear i5.
| Although Figure 1 shows the use of a plurality of
10 intermediate gears 13,015,.a single intermediate gear may be
used if desired. In this case; for example, the
transmission gears 12, 16.can be reversed in:rotationai
dlrectlon by uszng alcrown gear. |
The twist pendulums 18, 19 are thus arranged
15 to operate 1ndependently of each other and are rotated in
k.J | opposlte directzons, SO that the combination of operations
of the pendulums can produce changes in their movement, can
improve their decorative function, and can provide.a |

unique construction of considerable commercial value.



n| que construc f consi derabl e commercial val ue. 11 CLAI MS 1. -.
m“mm gi“a“‘w st pendul uns conprising a first pendul um shaft
"whl € g shaft; a second pendul um shaft which is a tubular

shaft hount ed concentricall'y about t first pendul umshaft; electro- 5

magneti c neans arranged to drive the first pendul um shaft in a

predeterm ned angul ar direction; spring neans for driving the first

pendul um shaft in the opposite angular direction; drive transm ssion neans

for transmtting drive froma fi¢ 3t apendgl um shaft to the second pendul gﬂrl]
y

shaft; and 10 - first and second connector ‘nmeans which are respectiv
secured to the first and second pendul um shafts and which are respectively
adapted to be connected to first and second tw st pendul unms. 2. A devi ce

as cl ai ned in. cl ai dedicenforhidrhivime tdist/ pendulums cdupaisihgG A ON neans cause
the first and second pendul um shafts to rotate simnultaneously in opposite
directions. 8Birst pgndidumcshafs whidhnects asca dxvingpshadftn avhi ch t he
el’ectromagneti ¢ neans conprises at |east one nagnet and driving coil. 20
4, A devigecoad penfiudpn shaft| wiich3is @ whbwlart shafdr meunttednagnet is secured
to a respective yoke, the or each yoke being carried by a driving wheel
which is Secgﬂqggnggﬁcally about the first pendulum shaft, electro-
5 magnietic means arranged to drive the flrst pendulum shaft
in a predetermined angular direction; spring means for driving
the first pendulum shaft in the op?osité angular direction;
drive transmission means for transmitting drivelfrom a
first pendulum shaft to the second pendulum shaft; and
10 first and second connector means which ére respectively
secured to the first and second pendulum shafts and which
are respectively adapted to be connected to first and
second twist pendulums.
2. A device as claimed in claim 1 in which the drive
15 transmission means cause the first and second pendulum shafts to "
rotate simultaneocusly in opposite directioﬁs.
3. A device as claimed in claim 1 or 2 in which the
electro-magnetic means comprises at least one magnet and
driving coil.
20 4. A device as claimed in claim 3 in which the or each
magnet is secured to a respective yoke, the or each yoke

being carried by a driving wheel which is secured to

the first pendulum shaft.



the fi rst. pendul um shaft. 12 5. A devi ce—’ag’c—_l_. ' ' precedin
elaim in which the spring nmeans conprises a h M\mm \“ﬂ“ﬂ‘ devi ce
* C -

claimed in any preceding claimin which the dri

conprises 5

SS§ oIt neans
first and secondgjransm ssion gears fixed on the

first and second pendul um shafts respectively, at |east one internediage
gear being provided to transnmit drive between the said first and second

transm ssion gears. 7.

A device as clainmed in claim6 conprising nagnetic

10 | means provi ded respectively on the first transm ssion gear and
adj Acent fixed st ISUCt urze aeviceliagi €Thimea in may preepdingeilaim gdar away from -
the adjacent fixed structure so as to nmaintain the first transm ssion gear

in a floating condihtitiorthelSpring means gomprisésde\hate sgxriegai ned in any .

preceding claimin which first and second tw st pendul uns are respectively
secured to the fiest arkddseimnascolmigetioin mpyrprecéding aldiwi ce for driving
tw st pendul uns substantially as herei nbefore described with reference to
and as shown 20 in which the (dydvectransnisdion Deansi eQEPTises A ti nepi ece
provided with a device as clained in any precedi ng claim

X

5 first and second transmission gears £

ed on the first

and second pendulum shafts respectively, at least

o/ one intermediate gear being provided to transmit

drive between the said first and second transmission gears.

7-

A device as claimed in claim 6 comprising magnetic

10 means provided respectively on the first transmission gear

and adjacent fixed structure for urging the first

transmission gear away from the adjacent fixed

structure so as to maintain the first transmission gear in

a floating condition.

15 8.

A device as claimed in any preceding claim

in which first and second twist pendulums are respectively

secured to the first and second connector means.

.

A device for driving twist pendulums substantially

as hereinbefore described with reference to and as shown

20 in the accompanying drawings.

10.

A timepiece provided with a device as claimed in

any preceding claim.

- - RS- BEeP = EORBPHRat16 = -

or steps, hereinbefore described and/or as shoewrn in the

25 accompanying drawings, irrespectiVe of whether the present?

claim is withip € scope of, or relates to the same or a

[
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13 11. A device for dri VI ng tw st pendul ums conpri si ng: a pendul um shaf t‘

ting a pipe-like pendul um shaft arranged
ntri Hmlm“ “I]“MIE endul um shaft; 5 a driving wheel

provi ded om sal d firss-nentioned pendy um shaft, arranged to be driven to
rotate by magnetic force between a nmagnet and a driving coil and to be
reversed by spring force of-a hair spring; a transm ssion gear provided on
said first-mentioned 10 pendul um shaft; an i'nternmedi ate wheel for
receiving the rotating force of said transm ssion gear; a drive P
transm ssion gegl pPravadiAte OforS Airihvitgd @wl 4K peR@MIIMsUSL13E ing 2N arrange?(
to receive rotating force 15 of said internediate wheel, said drive
transm ssi on gear kepegadlehasdFt Bpéhridh rRChI @ivapgosidse;to said

transm ssion gear; and said pendul um shafts being arranged such that tw st
pendul uns can be at aapiyd-liRe Jindu it GhhFtNaskandel o vl Iy.

with said pendulum shaft;
5 a driving.wheel provided on said first-mentioned pendulum
shaft, arranggd.to be driven to rotate by magnetic force
between a magnet and a driving coil and to be reversed by o/
spring force of a hair spring;
a transmission gear provided on said first-mentioned
10 pendulum shaft;
an intermediate wheel for receiving the rotating
force of said transmission gear;
a drive traﬁsmission gear provided on said pipe-like
pendulum shaft, and arranged to receive rotating force
15 . of said intermediate wheel, said drive transmission gear
being rotated in the direction opposite to said transmission W/
gear; and
said pendulum shafts being arranged Such that twist

- pendulums can be attached to said pendulum shafts respectively;




