"VI BRATOR ASSEMBLY" Thi,s invention relatés to a vibrator assenbly device
and, although the invention is not, so restricted, it relates nore

partlsul arly to a vibrator assenbly conprising a piezo-el ect gﬁda@g or

an alsfrm buzzer of a tinepiece 5 r the like. A vibra

conprising-a piezo-electric vibrator of a'tinmepiece buzzer is known in

whi ch one end of a coil spring is positioned in contact with a

predeterm ned circuit pattern on a circuit board, whil e the other end of
the 10 coi | sprlngmls p03|t|oned in contact with the outer periphery
of a piezo-electric EVARRMEORGASSEMBLEY o70-el ectric vibrator. The coil spring
has opposite annul ar end surfaces which are flat. As is well ~known, in
order to permt the uninpeded 15 vibration of the vibrator in a
buzzer or in a speaker which utilizes the piezo-electric vibrator, a
connecting coil spring is preferably positioned in contact with the outer

peri phery of the piezo-elgctric el rrent of the vilhrator iIf it is
intended that a coil sprlﬁb{s\/\}?‘ff hen fﬁlaces to a "9@6&'&% ésﬁﬁgﬁ $¥dcsbove

is positioned in cont act h he, ou her | £2.0-
el enent, a part of ) annutl °“ét3:§|h {veng g, ’Pes(%ﬁ&t% ﬁ tlaées

I nevi tabl y disposed mgcﬁ}t:ﬂ:@lﬁ'lge&; a%iﬁ%& Oﬂssg&biw%omprising a

plezo~-electric vibrator of an alarm buzzer of a timepiece

5 or the like.
A vibrator assembly comprising a fiezo-electric
vibrator of a timépiece buzzer is known in which one end
of a coil spring is positioned in contact with a predetermined
circuit pattern on i ciréuit board, while the other end of the
10 _ coil spring is positioned in contact with the outer periphery
of a_pieonelectric element of the piezo-electric vibrator.
fhe coil spring has opposite annular end surfaces which.
are flat.
As is well known, in order to permit the unimpeded
W, 15 ~ vibration of the vibrator in a buzzer or in a speaker which
utilizes the piezo-eiectric vibrator, a connecting coil
spring is preferably positioned'ip contact with the outer
periﬁhery.of the piezo-electric element of ;he vibrator.
Howevef, if it is intended that a coil spring with the
20 structure described aboye_135positidned in contact with
the outer periphery of-the.piezo-electric element, a part of
the annular coil spring, whose two ends are flat, is

inevitably disposed adjacent to a central portion of the



2 vibrator. As a result of this, an adequate sound vol une cannqt, be
obt ai ned. Thi s phenonenon is espeC|aIIy noticeable in the case of a buzzer
for a watch provided with an al arm nechani sm having a small dianeter

pi ezo-el ectric vibrator. 5 According to the present

I nvention, there is therefore prOV|dea a vibrator assenbly conprising a
piezo-electrlc vibrator; a circuit board; and an electrically conductive
coil spring having an annul ar end portion which'is in electrical and
mechani cal contact with the circuit board, 10 the coil spring

having an axially gxtendl, nHSEJIQ'eBQiItb o@nedy anvﬁjd 3 Bt 3Bhi A lvoYuhd’ POI N

contact with the piezo- el ectric vibrator I's connected to a

central portion ofcdhlige GRI Bbt?ﬂdeﬁg ﬂmsapﬁé&aaem gl dapeasinl h¥efodagidi NG

portion. 15 be appreciated, when a vibrator assenbly
according to the pfne%ﬁéltcalsEV@f\tal Qﬂzée'i- €6 G Witch hroPIIeACHitH anhd Gdint he
pi ezo-el ectric vibrator is that of a buzzer, the axially extending end
portion of the coidechifiistyhsvingbe a0t dniedei picostaleictid WiBrixwrli on of
t he piezo- 20 . electric vibrator in the vicinity of the outer
peri phesy thereof so tha:toraﬂngdeqtm @resentd invdntien ¢ ahebe td)t:heneﬁdreThe
coil spring may be nounted on a support rod which.

provided a vibrator assembly comprising a piezo-electric

-i41

vibrator; a circuit board; and an electrically conductive
coil spring having an annular end portion which is in
electficai and mechanical-contact with the circuit board,

10 lthe coil spring having an axialiy extending.end portion
which is substantially in point contact with the piezo~-
electric vibrator and which is connecfed to a central
portion of the coil spring by a substantially radially
extending portion. | o -

15 As will be appreciated, when.a'vibrator assembly
accdrding to the present invention is used in a timepiece
in which the piezo-electric vibrator is that of a buzzer,

the #xially éxtending end portion of the coil spring can L_}
be positioned in éontact with a pqrtion of the piezo-

20 | | electric vibrator in the vicinity of the outer periphery
thereof so that an adequate sound volume can be obtained.

The coil spring may be moﬁnted on a support rod which
extends.axially through the coil spring.
The support rod may be provided with an axially
25 exténding groove in which the said axially extending
| end portion and thé said radially extending portion are

" disposed.



extends axially-through the coil spring. ‘The support rod may be provided
with an axially 25 extendi ng- groove in which the said axially
extending end portion and the said radially extending portion are disposed.
3 Thexsgupport rod is preferably provided with guide neans to guide the
radi ally extending portion into position when the coil spring is nmounted on
t he support rod. The guide nmeans may conpri se gui de surfaces which 5

slope with respect to each other. This enables the coil spring to be
easily and quickly installed. The invention is illustrated, nerely by way
of exanple, in the acconpanying drawings, in which:- Figure 1.is a
cross-sectional view of a _first gb nt vi brat or
assenbly according to the TbFe%‘éﬂ?f’rF ReEn i JiFe ﬁ%ﬂ?’ep‘?"ige “H'Itang‘biidéw of a
coil spring formng part of t he stuctur ho ure ure 3is a
front view of the coi Pe¥Ht FRgEY tne raafatly Eq'l—‘na rF% rfén"f ‘%I arged

cross-sectional view OfsPuBBr&ﬂe%”tRi o1 Srahg 4y Sounht oh "tne' SiHp3re;

rod. The guide means may comprise guide surfaces which
5 slope with respect té each other. This enables the coil spring
to be easily and quickly installed. |
" The invention is illustrated, mer;ly by way of
> example, in the accompanying drawings, in which:~-
Figure 1 is a cross-se;tional &iew of a first
10 embodiment of a vibrator aésembly according to the present
invenfidn, |
Figure 2 is a plan view of a coil spring forming part
of the structure shown in Figure.l;
Figure 3 is a front view of the coil spriﬁg;
15 ' Figure 4 is an enlafged cross-sectional view of a portion
of thg structure shown in Figure 1;
\_; : Figure 5 is a plan view of the portioﬁ of the
structure shown‘in Figure 43 .
Figure 6 1is a cross-sectionai viéw of # posifioning
20 rod forming part of the structure shown in Figure 1; ané
Figure 7 is a cro#s-sgctional Giew 111ustrating-a second
embodiment of a vibrator assembiy according to the pfesent

invention.



Figure 5 is a plan view of the portion of ‘the structure shown in Figure 4;
Figure 6 is a cross-sectional view of a positioning 20 ~ = rod form ng
part of the structure shown in Figure 1; and Figure 7 is a cross-sectional
view illustrating a second enbodi mrent of a vibrator assenbly according t@}-

-~

the present invention.. 4 In Figures#1-6 there is shown a first o
enbodi nent of a vibrator assenbly according to the present invention. As
shown in Figure 1, a back cover 2 is secured to the back of the body 1 of a
wrist watch. A sound emtting 5 hole 2a is bored in the back cover

2. In order to provide a good sound effect, it is preferable to arrange
that the sound emtting.hole 2a.ig al 2 %?lgi t iaog.i(':l 0se.t o and connecting

a
portion la of the bo ? fﬂu TR Ts" connect e g a et & b%é%ﬁ“?not shown) so

that the hand Ofoflt ge.wégo.etra?ﬁg Aé%%%iaﬂg a:l.Qordingh%c{]ghggﬁﬁgegpeﬁv@%i&l.ock the

sound emtting ho mitting conmuni cates with a

resonance chamber 3 i tdhiofin 43P FBOGRE 1, d BabRSdiBEOPFACEelARDET 3. 2
pi ezo-el ectric vibrator 4 1s he bet ween the back 2 and a hol der 5. The
pi ezo-el ectric PRk Back of the body 1 of a wrist watch. A sound emitting

5 hole 2a is bored in the back cover 2. In order to provide
a good sound effect, it is preferable to arrange that
the sound emitting hole 2a is at a position close to a band _
connecting portion la of the body 1 which is connected to \_J
a watch band (not shown) so-that the hand of the pefson wearing

10 the watch does not block the sound emittihg hole 2a.

The sound emitting hole 2a communicates with

a resonance chambef 3 within the body 1. In the resonance
chamber 3, a piezo-electrié vibrator 4-is held between the
back 2 and a holder 5. The piezo—electric vibrafor 4

15 is, as is well known,. formed by way of putting a piezo-electric
element 42 on a vibrating plate 41, the members 41, 42 forming
an alarm buzzer. :

“To the rear of the holder 5 (i.e; to the right as \‘j

seen in Figure_l) there is disposed a circuit board 6._

20 A positioning or support rod 71, which is integrally formed
yith a base plate 7, passes through a through hole 6b bored
in the circuit board 6. The front end of the positioning rod-

71 is, as shown in Figure 4, disposed in a through hole S5a

in the holder 5.



\

15 is as is well known, formed by way of putting a piezo-electric

el ement 42 on a vibrating plate 41, the nenbers 41, 42 formng an alarm
buzzer. To the rear of the holder 5 (i.e. to the right as seen in Figure 1)
t herend’s di sposed a circuit board 6. 20 A positioning or support rod
71, which is integrally formed with a baseSplate 7, passes through a

t hrough hole 6b bored in the circuit board 6. The front end of the
positioning rod 71 is, as shown in Figure 4, disposed.in a through hole 5a
in the hol der 5. An el ectrically conductive coil spring 8 which is
wound around the outer periphery of the positioning rod 71, has an annul ar
end or base portion 8a (Figure 3) which is positioned in electrical and
mechani cal contact 5 An eMdcthicalliyr €dtiducPivel coil Gprong t8hewkichcyst board
6. The support rod 71 thus extends axially through the coil spring 8. The
front end of the coi|wsmd agouhdcohprouses peripitiryl bf thet poxditdgnixgy rbdn 8b
whi ch extends froma central portion of the coil spring 8 and towards the
centre of the |atter.7l1,0has an anfhlarcend oxpbasey pdrtdono8aFignrendal |y

ext endi ng non-annul ar contact portion 8c which extends centrally of the
coil spring 8. The frerkchsis fresdtignedhin pleatticad xand aprebanigal smontact

S with a circuit pattern 6a of the circuit board 6. The
support rod 71 thus extends axially through the coil spring
8. The front end of the coil-spring 8 comprisés_a radially
extending portion 8b which extends from a central portion of
_thé coil spring 8 and towards the centre of the latter.

10 The coil spring 8 also has an axially extending non-annular
conta;t porfion 8c which extends centrally of the coil
spring 8. The front surface of the axially extending cont#ct
portion 8¢ is, as shown in Figure 4, positioned in mechanical
and electrical contact with the outer surface of the

15 piezb-electric element 42 in the form of a_point contact.

| The positioning rod 71, which serves as a means for.

\~) : . positioning the coil spring 8, is, as shown in Figures 4 and.
5, provided with an axially'extending groove 7la in which
the fadially extending portion 8b and the axially extending

20 éortion Qs of the coil spring 8 are disposed. The front
surface of the positioning rod 71 is, as'shown in Figures
5 and 6, formed by two guide surfaces 71b which slope in

opposite directions with respect to the groove 7la. The



portion 8c is, as shown in Figure 4, positioned in nechanical and

el ectrical contact with the outer surface of the 15 ' pi ezo-el ectric
element 42 in the formof a point contact. The positioning rod 71, which
serves as a neans for positioning the coil spring 8, is, as shown in 'S
Figures 4 and 5, provided with an axiaPly extending groove 71a in mhich}¥%e
radially extending portion 8b and the axially extending 20 portion

8c of the coil spring 8 are disposed. The front surface of the positioning
rod 71 is, as shown in Figures 5 and 6, formed by two guide surfaces 71b

i

whi ch slope in opposite directions with respect to the groove 7la. The 6
groove 7la, as sh | l.gu | S akfanged t di'sposed substantially
in alignment with 'hg{rguﬁg? "%)sgrs?;%‘flﬂer57l g# { hegbife%zg?’éinégﬁr?"c%gl enent 42.

Therefore, by keemﬁggogw shb @Q%%l}{oghvmgg{.}%ﬁgi?a#%%endi ng 5

portion 8b and the Inhner surface e gr e radia
movenment of the ccyéz1§péﬂynef8ztﬁa 1@&41&@&&?&&&8&}%%@)&“&%{9 pgxially

extendi ng contact portion 8c of the coil spring 8 can be broug nto firm
contact with the aidepingdahi diayatde batwdtinERe Ha@Eh11yC et &AL 10 42
of the piezo-electric vibrator 4 in the formof a point

5 -portion 8b and the inngr surface of the groove 71a small,

the radial movement of the coil spring 8 can be
. prevented. Fufthgrmorg, the axially extending contact portion )
8c of the coil spring 8 can be brpﬁgh£ iﬁto.firm.contact _ \_}
with the outer-periphéry of the piezo-electric element
.10 42 of the piezo-electric vibrator 4 in the form of a point
| contact.
As shown in Figure i, a_dial 9 is secured to the base
plate 7, #nd a front cover 10 is provided in front.of the
dial 9.
15 When the coil spring 8 is fitted from the front
| end of the positioning rod 71, if the.radially extending
portion 8b of the coil spring 8 rides over the front L,}
' sﬁrface of the positioning rod 71, it slides along the
sloping guide surfaces 71b, whefeby the radially extending
20 portion Qg can be smoothly fitted in the positioning

groove 7la. As a result, the coil spring 8 can be easily

and quickly fitted.
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contact. As shown in Figure 1, a dial’ 9 is secured to the base plate 7, and
a front .cover 10 is provided in front -of the dial 9. 15 VWhen
the coil spring 8 is fitted fromthe front end of the positioning rod 71,
if tHerradially extending portion 8b of the coil spring 8 rides over the
front surface of the positioning rod 71, it7slides along the sloping guide

surfaces 71b, whereby the radially extending 20 portion 8b can be
smoothly fitted in the positioning groove 7la. As a result, the coil spring
8 can be easily and quickly fitted. 7 Figure 7 illustrates another

enbodi ment according to the present invention wherein the positional
rel ati onship between a circuit board 6A and a base plate 7A is arranged
inversely to that describedigyre; felblustrates apgfihsgi¢rbedimgntrpgenrddng. 6.
Nanely, a positioning hole 71A which serves as positioning nmeans is
provided in the base ptattde7presert inyeptigh Pherednyehe,gogisionadld in the

postLi oning ol e 71A- " The 1 elSHSEE L A 81t Ol A UhoSnd ahisd" !

platg 7A is afranged inversely to that described in the

5. | embodiment of Figures 1-6. Namély, a positioning hole
71A which serves as posifioning means is proﬁided in the
base plate 7A, the coil spring 8 being disposed in the
positioniﬁg_hole 71A. The reference ﬁumeral 61A indicates
a circuit patternf

10 _ In the coﬁstructiqns shown in the drawings, since the
front end of the axially extending contact portion 8c of
the coil spring 8 can be positioned in contact with the
outer periphery of the piezo-electric element 42 in the
form of a point contact, an adeqﬁate sound pressure can

15 be obtained from the alarm bdzzér 41, 42. Furthermore,
since guide surfaces 713 are provided at the front end )

W of the positioning rod 71, the coil spring 8 can be

easily and quickly mounted.



10 In the constructions shown in the draw ngs, since the front -
end -of the axially extending contact portion 8c of the coil spring 8 can be
positioned in contact with the outer periphery of the piezo-electric L«

el enent 42 in the formof a point contact, an adequate sound pressure cdgﬁ

15 be obtained fromthe al arm bfzzer 41, 42. Furthernore, since
gui de surfaces 71b are provided at the front end of the positioning rod 71,
the coil spring 8 can be easily and qui ckly nount ed. CLAI MS1. A

vi brator assenbly conprising a piezo-electric vibrator; a circuit board,
and an electrically conductive coil spring having an annul ar end portion

which is in electrical and nechéqlggk ﬁgﬁtact with the circuit board, 5

the coil spring having an axi al g end portion which is
substantially in point contact with the piezo- electric vibrator and which
I's connected to a central portion of the coil spring by a substantially

radial |y extendi Rg pof LiBPatoklassembly comprisinp ¥ig¥e2bOf1itseebl y as clained
in claiml in which the coil spring is mounted on a support rod which
extends axially HHEM;tQQiQtht HYoakdY . and an electrically conductive
| coil spring having an annular end portion which is in
electrical and mechanical contact with the circuit board,
5 the coil spriﬁg ha§ing an axially extending end portion
which is substantially in point contact with the piezé- | W/
electric vibrator and which is connected to a central
portion of the coil spring by a substantially radially
extending portion.
10 2, A vibrator assembly as claimed in claim 1 in which
the coil spring is mounted on a éuppo:t rod which extends
axially through the coil spring..
3. A vibrator assembly as claimed in claim 2 in which
the support rod is provided'with an axially extending
15 | groove in which the said akially extending end portion C)
and the said radiélly extending portion are disposed.
4. A vibrator assembly as claimed in claim 2 or 3 in which
the support roa is ftovided with guide means to guide the

radially extending portion-into position when the coil

20 . spring is mounted on the support rod.

L
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3. A vibrator assembly as clained in claim2 in which the support rod
is provided with an axially extendi ng 15 . - .groove in which the said
axi al*y extending end portion and the said radi al |y extending portion are
di sposed. 4. A vibrator assenbly as clainmed in claim2 or 3 in which
the support-rod is provided with guide negns to guide the radially
extendi ng portion into position when the coil 20 spring is nmounted
on'the support rod. 9 5. A vibrator assenbly as clained in claim4 in
whi ch the gui de nmeans conprise guide surfaces which slope with respect to
each other. 6. A vi brator assenbly as clained in any preceding 5
claimin which the said axially extending end portion contacts the

pi ezo-el ectric vibrator adjacent its outer periphery 7 A vi brator

substantially as herei nbefore describe ence nd a hown in
our o 106 br 20 5 | ANyHrAEos dAsenRy gec%#ﬁaﬁ oSt f s hgh O
timepi ece prOV|ded V|brator a@s c ai e precedlng
claim the piezo-el ec?‘t Fc Vi Drat °°“t?§|§§‘a g[u suf Z%u 91}&?\ Q?%t he ti mepi ece.

with respect to each other.-
6. A vibrator assembly as claimed in any preceding
5  claim in which the said #xially extending end portion
_ contacts the piezo-electric vibrator adjacent its outer
k_/ periphery.
7. A vibrator substantially as hereinbefore described
with reference to and as shown in.Figures 1-6 or
10 Figure 7 of the accompaﬁyihg drawings.
8. A timepiece provided with a vibrator assembly
as claimed in any precéding claim, the biezo-electric

vibrator being that of a buzzer of the timepiece.

9. An electricity supply structure for a piezoelectric
15 vibrator comprising:
{ : .
- a circuit board;

a coil spring, having a base portion which is positioned
in contact with said circuit Bhgrd, and in which a portion
20 extending toward its center:is prﬁvided at the front end

thereof, and in which a riéing contact'portion which stands

R



9. An electricity supply structure for 'a piezoelectric 15

vibrator conprising: a circuit board; a coil spring, having a base portion
which is positioned in contact with said circuit board, and in which a .
portion 20 extending toward its center is provided at the front &
thereof, and in which a rising contacggportion which stands 10 at a
central portion of said coil spring is provided in said extending portion;
a piezoelectric vibrator with.which a front end of said rising contact
portion of said coil spring is positioned in contact; and neans for
~positioning said caitl asqenitngl portion of said coil spring is provided

in said extending portion;
a piezoelectric vibrator with which a front end
of said rising contact portion of said coil spring is

positioned in contact; and

means for positioning said coil spring.
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