1 2204159 "PENDULUM DEVI CE™ This invention relates to a
pendul um device, e.g. for use in a clock or the like.- A pendul umdevice is
di scl osed in Japanese Uility Mdel Publication No. 19280/1983 in which a
hori zontal guide 5 _ groove is formed in a pendul unﬂ@?g%#ﬁgrt'i on
di sposed in a frame which holds a clock novenment. A cover porti :
provi ded-above the gui de .groove. A pair of V-shaped projections are forned
on an upper surface of a support body which can slide in the guide groove

and are detachable 10 therefrom A rotational centre body which i;-
di sposed - at the top ZBRENRILUM DPEVIQEI'um rod may be pl aced on the V-shaped .

projections through V-shaped grooves which are provided at opposite ends,,(o.f ’
the rotational centre body. Then the support body is inserted into the
gui de groove so that the 15 pendul umrod i s npunted. However, in
the above described pendfihim #exsngdon Tedages fandendrlymdevicg cenged® and
the manufacturing cost is therefore consgiderable. Furthernore, nounting of
the pendulumrod is &see’rryacﬁiﬁﬁlﬁ Oht the 3’3{5?('. 20 ' According to

Lhe present mventl on. L hettaddll RS2 I R YT 2
body having a rod mowghi{%,BP{dd:33n Ko Mb28b/A1983 "RAIuRHAPY holi¥oht ) guide
| 5 groove is formed in a pendulum suppoft portion disposed
in a frame which holds a clock movement. A cover portion
is provided abo?e the gulde groove. A pair of V-shaped
projections are formed on an upper surface of a support
body which can slide in the guide groove and are detachable
10 therefrom. A rotational centre body which is disposed at
the ﬁbp eﬁd o%va pendulum rodwﬁ;y Ee placed on the ﬁ-shaped
'.projectiéns thrd;gh V-shaﬁed groo;es which are provided
at opposite ends of the rotational centre body. Then the
support body is inserted into the gui&e groove so that the
15 pendulum rod is.mountéd. _ -
[ ' However, in the above described pendulum device
a large number of parts are nééded and the manufacturing
cost is therefore considerable. Furthermore, mounting of the
pendulum rod is a very'coﬁplicated task.
20 | According to the present invention, there is.provided
a pendulum device comprising a pendulum rod having a rod
support portion adjatent'its upper end; a support body

having a rod mounting portion on which the rod support portion




2 is adapted to be nmounted for sw nging .novenent thereon; one of said
portions being provided with a pair ‘'of V-shaped projections which are
spaced apart along the axis of the said sw nging novenent and whi ch have a
space therebetween, 5 and the other of said portions having a pair of

V- shaped grooves which are spaced apart alogg the axis of the said sw nging
novenent and which are respectively engageable with the V-shaped

proj ections; the said other portion having a restrictor part which is
adapted ko fit loosely in the space 10 between the V-shaped projections so
as to restrict hori¥didartedotehenrowited Horr Splrglng FPYeqsatt FhpFeorhene
restrictet part beisg sBL@\Hodethnsi béing Friviaedracy & whichrcommpisat es with
t he V-shaped grooves, .the %yiag groove beingmﬁych t hat, when the pendul um
rod i s disposed i n BPIEAtIMiHIGETRe SREGSE) TRATEt Phomesths AFTS 8f t4% nor nal
angl e of sw ng, thesaidsbeigdng moyendntomsd whicl @apaasephdectindriebetweenhr ough-
t he gui de groov Eit t endulumrod or .t he support may, have a
resilient arm f?r e%’b‘;;gf‘%g"%ﬁ’g ogt ﬁiei;é ﬁ%ér?rtblé’!rls shgvfl%ta e ﬁgﬁg-éf’a eXir od nmay be
hel d in the said i ngtdoves whdch tarenspaz@d apart dlkeg gdadanisnef ddieaseddsupport

body may be respect yglyaDrgViAad Md BniBH YAl I4sFNGAOERPLE DAL B (260
restricting upward novenent of the pendulumrod wth réspect to the support
body. | . the V-shaped projections; the said other portion having a
- restrictor part which is adapted to fit loosely in the space
10 between ﬁhe V-shaped projections so as to restrict horizontal
U ' ﬁovement of ;hg rod support portion, the restrictor part being
provided with a guide groove which communicates with the
sthaped grooves, the guide groove being such that, when the
peﬁdulum rod is disposed in-an inclined position beyond the
15 limit of its nofmal angle of swing, the V-shaped-projéétions
may be passed relativelj through the guide groove.
- Either the pendulum rod or the support body may have
a resilient arm for engaging the other member so that the
.pendulﬁm rod may be held in the said inclined position.

20 " The pendulum rod and support body may be respectively
provided with mutually engageable parts for restricting
upward movement of the pendulum rod with respect to the

_ support body. | _
Ny The ihvgncion is illustrated, merely by way of example,

25 in the accompanying drawings, in which:-



>

The invention is illustrated, nerely hy way of exanple, 25 in the

acconpanyi ng draw ngs, in which:- 3 Figure 1 is a view fromthe back,
partly in cross- section, ‘of a pendul u;q device according to the present i
i nvention; Figure 2 is a cross-sectionda view of a support 5 '

portion of the pendul umdevice; Figure 3 is a view,- partly in
cross-section, of a pendulumrod of the pendulumdevice; Figure 4 is a
cross-sectional view taken along the line IV-1V of Figure 3; 10 :
Figure 5 is an enlarged view illustrating the positions of the parts_;.ﬂ\/nen

the pendulumrod is attgehad 1FHW eib iftoR tHeCVadW,0pai1§ PRGcosRartIy in
cross-section illustrating the positions of the parts whén a resilieMs arm

on the pendul um r odsédtibfl, GENhagénddliivh devitatdcebiddtglbo the presentENbeEr; and
Figure 7 is a view fromthe back, partly in cross- section, illustrating a
met hod of attachi ngisveatpemndul umrod. Figure 1 shows the back of a pendul um
devi ce according 20 to the present ‘invention. A tinmepiece novenent
case 2, _ Figure 2 is a cross-sectiongl view of a support
5 o portion_of the pendulum device;
| Figure 3 is a view, partly in cross-section, of a
pendulu; rod of the pendﬁlum'dgvice;

Figure 4 is a croés-sectioﬁél view taken along the ;;)
 line IV-iV'of Figure 3; ) :
10 Figure 5 is an enlarged viéw illustrating the positions

of the parts when the pendulum rod 13 attached;
Figure 6 is a view from the back, pgrtlf in cross—#gctian :
illgstra;ing the posifions of the parts when a resilient;
arm on the pendulum rod is in contact with a stationary
15 member; and
Figure 7 is a.view_from the back, partly in cross- _
_ seégion, illustratiﬁg a method of attaching thé.pendulum _ _
rod. ' : —
“Figure 1 shows the back of a pendulum device according
20 ‘"to the present invention; A timepiece movement case 2,
which serves a§ a4 support body of ﬁ pendulum rod 1,
combfises an uppér case 3'and a lower case 4. In the
merment case 2, there ;s provided a timepiece mechanism

housing portion 5 in which a timepiece mechanism (not shown)

25 is hdused. A battery housing chamber 6 is provided in a side



¢ . ]
whi ch serves as a support body of a pendulumrod 1, conprises an upper case
3 and a |ower case 4. In the novenent case 2, there is provided a tinepiece
mechani sm housing portion 5 in which a tinmepiece nmechani sm (not shown) 25
is housed. ‘A battery housing chanber 6 is provided in a side 4 portion
of the tinepiece nechani sm housing portion 5. A driving circuit housing
portion 7 for housing a driving circuit (nét shown), which effects sw nging
of the pendulumrod 1, is provided in a | ower portion of the novenent case .
5 ... 2. The central portion of the driving circuit housing portion 7
is provi-ded with. an exciting coil housing portion 7a for housing an
exciting=coil (not shown). A fastening pin 3a is provided for securing the
pendulumrod 1 in such a manner that it cannot be swing when being
transported. 10 portion of\ eh¢ppémaripes meehrndserhougingrartiofgsportion for
supporting the pendulumrod 1 so that it can swing fromside tq side is
provi ded at the top ehdréfingnheincuip JloustneBoEriont 7 8% chopsing asApiyingn
Figure 2, the support portign 8 is integrally forned wth %h | ower . case 4,
and has a portion 8a SHCEH JPS% es@Pg“)l’ngl‘% e¥fe§\7§rs"’t"ﬁ§”@pﬁ rt‘?‘&a%%?%l'b‘g/
bei ng nounted on a U shaped grooved. .port,on_3b [é rrreg LN the upper portion
of the upper case 3. V[&sEad'édp’b"rv&jg%%tllgo%slogf?r Fo* f"é‘ﬁ ot\;'ied"éo egﬁgé)ﬁgsgpper
surf@ace 5 2. The central portion of the driving circuit housing portion
7 is provided with an'exéiting coil housing portion 7a for
g;/ . ' | housing an exciting coil (not shown). A fastening pin 3a
is provided for securing the pendulum rod 1 in.such a manner
that it cénnot be swung when being tramsported.
i0 | A support portion 8 or rod mounting portion for supporting
the pendulum rod 1 éo that it can swing from side to side ié
provided at the top end of the timepiece movement case 2. As
shown in Figure 2, the support portion 8 is integrally formed
with the lower case 4, and has a portion 8a which projects
'15 over -the upper cése 3 by being mounted on a U-shaped grooved.
portion 3b formed iﬁ the upper portion of the upper case 3.

V-shaped projections 9,-10 are prdvided on the upper surrace

of the support portion 8 so that the projections 9, 10 are

©

sﬁaced from each otéer along the akis ofhswinging movement
20 | by a spage d.
As shown in'Figure 1, a stationary member 11 is provided
in the side portién of the battery housing chamber 6. The
Statiénary member ll.is integrally formed with the case

2, projects over the case 2, and is 50jpositioned that the

(8%
w

pendulum red 1 can come into contact with it.



of the support portion 8 so that the projections 9, 10 are spaced from each
ot her along the axis of sw nging nmovenent' 20 by a space d. As shown
in Figure 1, a stationary nmenber 11 is provided in the side portion of the?
" battery housing chanber 6. The stationary nmenber 11 is integrally forned
with the case 2, projects over the case 2, and is so positioned that the 25
pendulumrod 1 can cone into contact wixh it.. 5 As shown in Figure 1 and
in Figures 3-to 7, .a frame 12, having an opening 12a therein, is formed
integrally with the top end of the pendulumrod 1. A sw nging centrg. body
13, or rod support pershom, imfiletreekt andddn HEdgkremBate .52 frame it hi;n~t he
opening 12a, is provided at the upper end portion of the frame. 12. V*Bhaped
groove portions 124 haygngyancopeniag dackerapar dsafsmed tingessaldyof swi ngi ng
moverment and whi ch are respectively adapted to engage t he pr oLec’tions 9, 10
are provi ded at vt thpped eed ofdsheoperdidu fiodgi ng AcBRMELnS FEPTID 13.
A restrictor part or restricting portion 16, ,-\/\gich if gdafte'd o fit _
| oosely in the $patddr bt fRd FUPRY HPBTEOR: JHECH exfandy Bo @Btﬁilgvi ded for
the swinging centre body 13., The restricting portion 16 is.provided with a
gui de gr dove 17"’%%”&%%%%?%%’ WP tRF oY ﬁgg\/-gghttgﬁe‘éppgergo%\l/de%f)g? ons 14,
of the frame 12. V-shaped groove portioms l4, 15 which
are spaced apart along the axis of swinging movement and which

are respectively adapted to engage the projections 9, 10 are

provided at the oppositg'énds of thg swiﬁging centre body
lb 13. A restrictor part or restricting portion 16, which is
adapted to fit 1oosely.in'§he séace S_Between the projec;ions
9; 10, is also provided for ;he swinging centre body 13.
The restricting portion 16 is provided with a guide groove
17 whiéh commﬁnicates with the V-shaped groove portiomns 14,
15 15 and which allows the projections 9, 10 to pass relatively
through the guide'groove 17 when the pendulum rod 1 is swung_in
‘the direction shown by an arrow in Figures 1, 6 and 7 to an
extent that ;xceeds a norﬁal swingiﬁg angle A. \,32
The pendulﬁm rod 1 is provided with a magnet holding portion
20 18 for holding a permanent magnet (not shown) at a position
opposite to:the exciting coil housing portion 7a. A pair
of securing hooks 19 are prévided.abovg the magnet holding
portion 18 for securing thé pendulum rod 1 to a securing pin
3a éo_as to prevent movement of the pendulum rod 1 when being

25 transported. A resilient arm 20 is provided at the side of the



v :
15 15 and which -allows the projections 9, 10'to pass relatively

t hrough the gui de groove 17 when t’he pendulumrod 1 is swung in the

di rection shown by an arrow in Figures 1, 6 and 7 to an extent that exceeds
a normal Swinging angle A The pendulun1épd 1 is provided with a magnet
hol di ng portion 20 .18 for holding per mmnent magnet (not shown) at a
position opposite to the exciting coil housing portion 7a. A pair of
securing hooks 19 are provi ded above the magnet hol ding portion 18 for
securing the pendulumrod 1.to a securing pin 3a’'so as to prevent novenent
of the pendulumrod 1 when being 25 - transported. A resilient arm 20

i's provided at-the ghgieetohold¥Bg. poltioRINE! THO! WP R iR 20l8s fHRBed _
resilient arm20 is fornmed integrally with the pendulumrod 1, and its size

and shape are such Gheégradsy SHOWNtld) pEh@iliug Fod 1}, &N 18H0AGE s sBhgd i Onary
menber 11 when the pendulumrod 1 swngs to 5 an extent that

exceeds a nornmal swatgisughatigits. aflkadhewt nxe Figuir 8] it]l cafnRageithed
connecting portion for connecting a pendul um (not shown) to the pendul um
rod 1. Wen the pendtavivnaoyl mkmber dilt ahéredhe opendelwnsed 2] swinghaon in
Figure 7, the resilient arm20 is first 10 "~ positioned outside the
- stationary nmenber 1%n eptentithatr exddedend nermaDGwkegingi angle.sRefegenton, the
pendul um r od . -
numeral 21 represents a connecting portion for connecting
a pqndﬁlum (not shown) to the pendulum rod 1.
W, ' . When the pendulum rod 1 is attached to the case 2,
as shown in Figure 7, the resilient arm 20 is first
10 positioned outside the stationary member 11. With the
resilient arm 20 kept in this position, the pendulum rod
.1 is moved so as to cause the V-shaped projections 9, 10,
which are provided on ;mtop.surféce of the support portion
8, to pass relatively through the guide groove 17 formed in
15 the restricting portion 16 of the swinging centre body 13
which is disposed at the upper end of the pendulum rod
1. The projections 9, 10 pass along the guide groove 17
from the rearside of the case 2 toward the front surface
thereof. By positioning -the pendulum rod 1 within a normal
20 swinging angle A with the resiliént arm 20 deformed
elastically, the V-shaped groove portioms 14, 15, which
are respectively provided at opposite ends of the swinging
centre body 13, are, as shown in Figure 6, engaged with the

corresponding V-shaped projections 9, 10 disposed on the

25 upper surface of the support portion 8. As a result, the



.1 is noved so as to cause the V-shaped.projections 9, 10, which are
provided on a top surface of the support poftion 8, to pass relatively
through the guide groove 17 formed in 15 t he restricting portion
16 of the swi nging centre body 13 whichyis disposed at the upper end of the
pendulumrod 1. The projections 9, 10 pass al ong the guide groove 17 from
the rearside of the case 2 toward the front surface.thereof. By posi tioning
the pendulumrod 1 within a normal 20 swinging angle A wth t he
resilient arm20 deformed el astically, the V-shaped groove portions 14, 15,
whi ch are respectively provided at opposite ends of the sw nging centre-

body 13, are, as sh%ckﬂc&x@umﬁmema@e&s\m@a tlagseny ras@andi ng V- shaped
projections 9, 10 di sposed on the 25 upper surface of the support

portion 8. As a reSugacet fibetwedn a8t poget HnROS} 103NWASrdby Ehe pes@sdulmoosel y

in the space d between the projections 9,10, whereby the pendulumrod 1 is
supported so that itrodad ssisagpdrted so chhat aitsicde sawiag fromughdd [ve side

| ongi tudi nal position of the swinging centre body 13 is restricted. 1f the
pendul um rod 1 sw ngevebpeyisnught the longitiudénahgoaitiomgbe thehewingdngi ent arm

20, as sgomn |n Figure 6, engages elastically with the stationary nenber
11. centre’ body 13 is restricted.

. ‘ U .
If the. ZEPdulum rod 1 swings beyond the normal

swinging angle, the resilient arm 20, as shown in Figure 6,

engages elastically with the stationary member 11. \,)

Consequently, the pendulum rod 1 is always. positioned
10 .  within the normal swinging angle A without any separation
of the,pendulum rod 1 from the support portion 8 beyond
the restricting portion 16. Furthermore, when an upward force
'. is applied, the lower surface of the projecting portion
_&g is brought into contact with the inner edge of_the
15 frame 12._Conseguently, the projecting portipn 8a and
.,the-frame 12 serve_as a restricting'meens, whereby upward
detachment of the pendulum.rod-l is restricted. Thus, the
pendulum rod 1 is supported by the support portion 8 50
‘that it cannot be detached and can swing from side to side
20 . within'the normal swinging angle A. When the pendulum deviee.'
is.transported, the-securingfhooks 19 uay be fastened to the
securing pin_3§ s0 as to secure the pendulum rod 1 to the
timepiece movement case 2 so that it cannot be separated

therefrom, allowing transportation to be carried out with

¥



‘} .
Consequently, the pendulumrod 1 is always. positioned 10. W t hin
the normal sw nging angle A w thout ‘any separation of the pendulumrod 1
fr‘om the support portion 8 beyond the restricting portion 16. Furthernore,
when an upward force is applied, the |lowey surface of the projecting
portion ‘8a is brought into contact with t'he inner edge of the 15
frame 12. Consequently, the projecting portion 8a and the frame 12 serve as
a restricting nmeans, whereby upward detachment of the pendulumrod 1 is
restricted. Thus, the pendulumrod 1 is supported by the support portion 8
so that .1t cannot be detached and can swing fromside to side 20
wi thin tte nor nal swLpgiy1g angle A. When the pendul um device is
transported, the securing hooks 19 may be fastened to the securing pin 3a

S0 as to secure the pendyl vfe rédBodidedtt Sdwhi 2 RheCO&rMAHBLIERI thARA 2 SO that
It cannot be separated therefrom allow ng transportation to be carried out

with 8 safety. | ghéhexraobet deséiribeos ofe tfie wHiNtRg V-shhpdtD P dcittons
structure described is one in which the V-shaped projections 9,: 10. are
descri bed as provi dod I arbedeseppbed apopiavided onatkle Support portiiohe8 )\-aalaped
grooves 14, 15 and the restricting portion 16 are descri bed as provided on
the swi ngi n'b cent r e the¥~sh8ped grooves 14, 15 and the restricting portion 16 :
'.are described as provided.on the swiﬁgiﬁg centre body 13,
fﬁe V-shaped projécti:;é 9, 10 may alternatively be provided
U on the swipging'centre body 13, and the V-shaped grooves
14, 15 and ;hé restricting portion 16 may also be provided
10 _ on.the suppo¥t portion 8. Furthermore, although restficting
means, for restricting the pendulum rod 1 from being
' dé;ached upwardly have been shown as being formed Sy the
projecting porfion 8a which projects rearwardly over the
case 2 and a frame 12 formed in the upper.end portion of
15 ' the pendulum rod 1, the restricting means méy alternatively
be formed by a cover or the like, which is disposed opposite
k\~/ | " to the upper surface of the éwinging centre body 13, and
| the cover or the like may be provided at the top end of the
" support portion 8. Furthermore, although the resilient arm
20 '._ 20 is shown as being provided on the pendulum rod 1, it _
may altgrnétively be provided on a stationary member such
as the timepiece movement case 2 or a timepiece movement
fixing plate (not shown).

The embodiment shown in the drawings enables the number

25 . of parts to be decreased, whéreby manufacturing costs can



the V-shaped projections 9, 10 may al ternatively be provided on the

SwWi ngi ng centre body 13, and the V-shaped grooves 14, 15 and the
restricting portion 16 iy ‘al so be provided 10 on the support
portion 8. Furthernore, although restrié;ti ng nmeans, for restricting the
pendulumrod 1 from bei ng detached upwardly have been shown as being ferned
by the projecting portion 8a which projects rearwardly over the case 2 and
a frame 12 forned in the upper end portion of 15 t he pendul umrod
1, the restricting neans may alternatively be forned by a cover or the

li ke, which is disposed opposite to the upper surface of the sw nging:-.
centre. body 13, aneé réducedveFurdheidifrel, i ki HBYadiReRrt Of @RS pahatlim t op shd of
t he support portion 8. Furthernore, although the resilient arm 20

20 is shown as beimed @arobedesryorasily pendelusay @fd lehel Bepdatdbd @nati vely
be provided on a stationary nmenber such as the tinepi ece novenent case 2 or
a tinepi ece novenghe peénduiynm plodt ear het prventdd. The -enbodi nent shown in the
drawi ngs enabl es the nunber 25 of  parts to be decreased, whereby
manuf act uri ng costs can be reduced. Furthernore, the attachnment of the
.pendulumrod can be very easily carried out and the 'separation of the
pendul um rod. can be prevent ed. ' ' : :



3

* C L M S *10CLAI MS1.. . A pendulumdevice conprising a
pendul um rod having a rod support portion adjaceﬂL_LLs_uppeF~eﬁd~—a“support
body having a rod nounting portion on which the rod su nis
adapted to" be nmounted for sw ngi ng novenent there3 u ﬁﬁ ﬂl“‘“ sai d
portions being provided with a pairof V-shaped pr_“! «ar e spaced
.apart along the axis of the said sw ngi ngiogrovenent *and whi ch have a space

t her ebet ween, and the other of said portions having a pair of V-shaped
grooves which are spaced apart along the axis of the said sw nging novenent
and 10 ;' whi ch are respectively engageable wth the V-shaped projections;
the sai g other portion having a re&t4ilcto¥ part.which is adapted to fit

| oosely in the space between the V- shaped projections so as to restrict
hori zontal novenent of the rod support portion, the restrictor part being

provided with 15 ui de, groove whi ch conmuni cat e t he V-sh d
gr oovesd t he gui delgr oo&e “25“‘ é’&(‘,’h‘:"c 5SPPTiRARS, 3 Hi’a“ HTI[H°H ar"g‘ﬂ gj : ape

i sposed in an inclined position beyond the limt normal_ angl e of
swi ng, tgg V- shapead rBf‘o‘i“@B‘?‘f‘oﬁ%”W&? %‘@aﬁa%%éas r"}é’lpﬁfie\?gfya tsHP%"uré:hg? e guide
groove. ndul um dev h
ei ther the pendul Lﬂ’ﬂv?%% aofgfﬁé’u%hlpﬁoﬁgtggn %%hgﬂéﬁlhn?ges:r <|lgérl11 b"?r%p%pcrlml :

is adapted to be mounted for swinging mpvement thereon; one of
5 _ said portions being.prdvided with a pair of V-shaped projections
k./ which are spaced apart along the axis of the said swinging
movement and which have a space therebetween, and the other of
said portions having a pair of V-shaped grooves which are
épaced apart along the axis of the said swinging ﬁovement and
10 -which ére'respectively engageable with the V-shaped projections;
the said other.pbrtion having a restriétor part which is
adaptéd to fit loosely in the space between the V-shaped
projections so as to restrict horizontal movement of the
rod support portion, the restrictor parf beiné provided with
15 a guide groove which commuﬁiéates with the V-shaped grooves,
the guide groove being such that, when the pendﬁlum rod is
disposéd in an inclined position beyond the limit of its
normal angle of swing, the V-shafed projections may be
péssed rélafively through the guide groove.
20 2. A pendulum device as claimed in claim 1 in which either
the pendulum rod or the support body has a resilient arm for
engaging the ether membér so that the pendulum rod may be held

in the said inclined position.



engagi ng the ether nmenber-so that the pendulumrod nay be held in the said {
| ncI i ned position. A pendul um devi ce as clained in any
clraimin whi ch the pendul um rod and support body are respectively i
prow m“lmm/ engageabl e parts for restricting upward novenent of -
t he respect to the support body. 4. A -
pend Ium e¥i c& stibstantially as hereinhefore described with reference to
and as shovvn in the acconpanyi ng draw ngs. :
3. A pendulum device as claimed in any preceding _' g e
claim in which the penduluﬁ rod and support body are’
respectively provided with mutually engageable'parts
for restricting upward movement of the.pendulum rod with
5 " respect to the support body.

4, A pendulum device substantially as hereinbefore

described with reference to and as shown in the accompanying

drawings. ' _ ' _ | | g‘}




