1 "ALARM TI MEPI ECE" This invention concerns an alarmtimepiece anfg |g>87]O.
al though the invention is not so restricted,
an alarmtinmepi ece of the kind having an el ectronic buzzer.
has previously had a piezo-electric elenent 5

to be parallel to
buzzer has been installed in a small 'tinebiece such as a wist watch, it
tends to occupy considerable space. If an attenpt is made to solve this

probl em by providing the diaphragmwith a small dianmeter, the resultant 10

resonant frequency, of the diaphragmw |l be high and consequently the
buzzer will not praﬂﬁﬁﬁ;sﬂgﬁﬁéﬂi-sound. Moreover, if the buzzer is

installed in a wist watch in the conventional manner, it is necessary to
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ThEPhas emeant that when such a buzzer has been installed in a

small timepiece such as a wrist watch, it tends to occupy

'considerablé.space. If an attempt is made to solve this problem

by providing the diaphragm with a small diameter,.the resultant

resonant freqﬁency of the diaphragm will be high and consequently

the buzzer will not produce adequate sound. Moreover, if the

buzzer is installed in a wrist watch in the conventional manner,

it is necessary to provide the frame of the watch with sound
emitting openings which are disposed in a position such that,
in use, the openings will be occluded by the wrist of the user.

According therefore to the present. invention, ;here is
provided an alarm timepiece whose alarm comprises a diaphragm
which extends obliquely with respect to a rear wall of the case
of the timepiece, the diaphragm being moﬁnted in a compartment
which also contains a movement of the timepiece, the said -
compartment occupying 2 portion only of the space within said
case; the said rear wall forming.part of the periphery of the
compartment.

Preferably the diaphragm extends from the said rear wall

or means secured thereto,'to a side wall of the timepiece,

It concerns nore particularly
Sueh a. buzzer
_ fixed to a frame so ¢
the bottomof the latter. This has nmeant that when such a
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2 or to neans secured to the said side wall, the side wall also formng
part of-the periphery of the conpartnent. At |east one sound-emtting
aperture may be provided in at |east one of said rear and side walls. 5
At Iéaé{ the central portion of one of sa&d rear and side walls is
preferably unapertured. In this case, the“tinepiece is preferably a wi st
wat ch, .the said central portion being in use adapted to contact the wi st

of the user. 10 or to m aggfgc%QLX’ﬁ?t Bfe ss%'f‘ltlﬁds_i%m &%lif%ggthaeoles&égéegl&;l I's.

apertures is or are dispose jacent the junction of rea
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being provided for effecting oscillation of the piezo-electric elenment at

the alarmtinme. 15 At least ond MuhdVeéllt o} \i:geéddrusagyam@dprm&@dy by way
of exanple, in the acconpanying draw ngs, in ich:- Figure 1 is a

cross-sectional view ofn at Rlagt rend bblsdsal £éaraas®s1d@0wd12s] he present
I nvention, the view being taken on the line I-1 of Figure 2, 20
Figure 2 is aB underneath s deast @he Oderitital Worsion\af Cénes bbveridnrédrgung 1,
and Figure 3 is a cross-sectional view show ng an enbodi nent of a known
pi ezo-el ectric buzzer.side walls is preferably unapertured. In this case, the
timepiece is preferably a wrist watch, the said central
portion being in use adapted to contact the wrist of the
user.
10 Preferably, the sound-emitting aperture or apertures is
or are disposed adjacent the junction of the rear side walls.
The diaphragm is preferably sécured to a piezo-electric
element, means being provided for effecting oscillation of
the piezo-electric element at the alarm time.
15 The invention is illustrated, merely by way of
example, in the accompanying drawings, in which:-
Figure 1 is a cross-sectional view of an alarm wrist
. watch according to the present invention, the view being
k‘~f/ taken on the line I-I of Figure 2,
20 Figure 2 is an underneath plan view of the wrist
- watch shown in Figure 1, and
Figure 3 is a cross-sectional view showing an
embodiment of a known piezo-electric buzzer.
In Figure 3 there is shown a known piezo-electric
25 buzzer having a diaphragm 14 to which there is attached

a piezo-electric element 13, The buzzer 13, 14 is fixed

on a frame 16 so as to define therewith a resonance



In Figure 3 there is shown a known piezo-electric 25 buzzer having a ~
di aphragm 14 to which there is attached a piezo-electric’ el enent 13. The
buzzer 13, 14 is fixed on a frane 16 so as to define therewith a resonance

3 space 17. The sound within the resonance space 17 is enittéd through an..
aperture or apertures 15 in a bottomvgml|l 16a of the frane 16, the bottdm
wal | 16a being parallel to the diaphragm 14 and bei ng adapted to form part

of ab case of a wist watch. Wen a piezo-electric buzzer as .
shown in Figure 3 forns part of a small tinepiece such as a wist watch, )
there are difficulties, due to the limted space, in arranging the buzzer

13, 14 parallel to the bottom 16a of the franme 10 16. If an attenpt =

|5 made 1o 5ol vesidies 101 O bha! GHUGL"Gnd @@s%ﬂgst%ac%mg% di aphragm 14
n re

as nmuch as possible, then the resultant resona ency of the di aphragm

14 wi'll be high anckehcSQuBH aphethrentrUglrtiiRsapel s BbldRGLUT o5 15

will therefore be insufficient. 1 Furt hernore, since

bottom wal | 16a tensiti theé Exabdiael, etke \mltto:s)fwalh%\e/riaéing\/\/?&féhe&hi swll, in
use, be contacted by the wist of the user with tfie result that the

aperture or apertertde dfaphirkdm e anebedng adagtédacatampssting Wil | not be
easily audible. If, on the other hand, the _
5 case 6f a wrist watch.
When a piezo-electric buzzer as shown in Figure 3
forms part of a small timepiece such as a wrist watch, there o
are difficulties, due to the limited space, in arranging \-/
the buzzer 13, 14 parallel to the bottom 162 of the frame
10 16. If an attempt is made to solve this problem by
reducing the diameter of the diaphragm 14 as much as possible,
then the resultant resonant frequency of the diaphragm
14 will be high and the sound emitted through the aperture
or apertures 15 will fherefore be insufficient.
15 Furthermore, since the bottom wall 16a constitutes
the rear wall of the wrist watch, this will, in use, be
contacted by the wrist of the user with the result that the \_—'J
aperture or apertures 15 will be occluded and the alarm
sound will not be easily audible. If, on the other hand, the
20 aperture or apertures 15 are provided in a side wall of the
wrist watch, it is necessary to make the resonance space
17 unduly large, which is disadvantageous so far as
space-saving is concérned.

In Figures 1 and 2, therefore, there is shown an

25 embodiment of an alarm wrist watch according to the present



20 aperture or apertures 15 are provided in a side wall of the wi st
watch, it is necessary to nmake the resonance space 17 unduly large, which
S dlsadvantageous so far as space-saving is concerned. In Figures 1 and 2,
thengfbre, there is shown an 25 enbodi ment of an alarmwist watch
according to the present 4 invention which is adapted to overcone the
probl gns discussed above. The wist watch Of Figures 1 and 2 conprises a
waijch frame 1 having a rear wall la and a side wall Ib. 5 Mount ed
within the watch frame 1 is an inner frame 2 which supports a tinepiece
nmovenent (not shown). The inner frame 2 supports on its rear surface a

printed circuit board 3 which is spaced fromthe rear wall la so as to
defi ne a conpart nehhvehtibh Whichhis hdaperce tarevedicepodhe probdemsit ef f ecti ng
10 . nmeans (not shown) for noving hands (not shown) of the wist watch,

such novenent effedisevpse@abpoveonprising a gear train (not shown) and the

| i ke. The said hands are noved by the novenent effecting neans over a dial
plate 7 which is secur 8etwrishevwdtcdnef Hiohgee lopnd r?ecP'PRfélseFrane 15

2. The dial plate 7 is visible through a glass or other trans nt cover

6, the cover 6 bei AgwatehdEramepdhavigh %\n‘ieﬁana&lb&a"GSav%dEh ]sl tured to

the wa ;
teh fr'ane = Mounted within the watch frame 1 is an inner frame 2 which

supports a timepiece movement (not shown). The inner frame
2 supports on its rear surface a printed circuit board 3
N which is spaced from the rear wall la so as to define a
compartment 4 within thch there are disposed movement effecting
10 means (not shown) for moving hands (not shown) of the
wrist watch, such movement effecting means comprising a
gear train (not shown) and the like. The said hands are
moved by the movement effecting means over a dial plate 7
which is secured to the front surface of the inner frame —
15 2. The dial plate 7 is visible through a glass or other
transparent cover 6, the cover 6 being held in position within
N | a bezel 5 which is secured to the watch f;ame 1.
A diaphragm 8, which extends obliquely with respect
to the rear wall la, extends from a projection 9, which is
20 mounted internally of and secured to or integral with
the rear wall la, to a shoulder lc which forms part of
the side wall 1lb, the diaphragm 8 being secured to the
projection 9 ana shoulder lc. The diaphragm 8, which is
mounted within the compartment 4, forms a resonance space

25 8a with the rear wall 1a and the side wall lb, three sound-emitting



A di aphragm 8, which extends obliquely with respect to the rear wall Ia,
extends froma projection 9, which is 20 mounted internally of and
secured to or integral with the rear wall la, to a shoulder Ic which forns «
patt of the side wall 1b, the di aphragm 8 being secured to the projectimsf 9
and shoul der 1c. The di aphragm 8, which is nmounted within the conpartment

4, forme a resonance space 25 8a with the rear wall l1la and the side
wal | 1b, three sound-emtting apertures 1d being provided at a positione
at which the rear wall la nmerges with the side wall 1b. This position
however, is provided externally of the unapertured central portion |le of X
the rear wall l1la, the central portion |le being 5 the portion of the

rear wall |a whiapBrtiresUSE beGfg! erlovidde avrd Posofidnhet uaaen Consequently,
the sound-emtting apertures 1d will not be occluded by the wist of the
user. The di aphreagnrdari saEkedsdr psrges @ith eho-sdldecwalilc 1ol ameatpdsati&i,nce t he
di aphragm 8 extends obliquely with 10 respect to the rear wall

| a, space can behoweest, Lfarevidehazibrerrplipcofithe nragerBired dmtzalt ably
spaced fromelectronic parts such as a quartz-crystal oscillator 10 and an
| C (integrated ®ertidn Jeldf zhe xdarnkalih lay cthei gertrad portipnils beird rcuit
board 3. As will be appreciated, the printed circuit 15 board 3 and
t he conponents *be Bortier fpfeihe eest ¥r1lptaMhdshs oin LRe, SOBERGHR i on of the

pi ezo-electric elenent 12 at the .
the wrist of the user. Consequently, the sound-emitting apertures

14 will not be occluded by the wrist of the user. The :
diaphragm 8 is secured to a.piezo-electric element 12. \UJ
Since the diaphragm 8 extends cbliquely with
10 respect to the rear wall la,space can be saved, thereby
enabling the diaphragm 8 to be suitably spaced from electronic
parts such as a quartz-crystal oscillator 10 and an IC
{integrated circuit) 11 all of which are fixed on the printed
circuit board 3. Aé will be appreciated, the printed circuit
15 board 3 and the components 10, 11 secured thereto, provide
for the oscillation of the piezo-electric elemeﬁt 12 at the
alarm time. _ \wrer’
The construction illustrated permits the use of a relatively
large diameter diaphragm 8 which therefore ensures that the . .
20 effective sound which can be produced is as great as possible. S f
Furthermore, as indicated above, since the sound-emitting
apertures 14 will not be occluded by the ﬁrist-of the user
even when the watch is worn, there will be efficient emission of

the alarm sound. Moreover,the construction is such that the

25 resonance space 8a may be larger than would otherwise



alarmtinme. The construction illustrated permts the use of a relatively

| arge di ameter di aphragm 8 which therefore ensures that the 20

ef f ectji ve sound which can be produced is as great as possible.

Fur{bernore, as indicated above, since the sound-enitting apertures 1d will
not be.occluded by the wist of the user gven when the watch is worn, there

will be efflicient enission of the al arm sound. Moreover,the construction is
such that the 25 resonance space 8a may be | arger than would
ot herw se 6 be possible, thereby enabling the resonance frequency to be

decreased and thereby permt the sound produced by the buzzer to be

i acreased. Although Figures 1 and 2 show the invention applied 5

to a wist watch, it séadkdidie,Ctharedby emaisg ade tdminabde fregesnly
invention is also applicable to a small clock. The construction of the
present invention thuso per dédreabed tazxd thareby bermitdeheoBount prpdusedavai | abl e
within a tinepiece since the oblique disposition of the diaphragm8 10

with respect to the rearthecbuzzey té behéncreagpfece enabl es the ot her
conmponents of the tinepiece to be arranged and acconmodated nore
efficiently. Furthernore, Adthaugh| Bigwres ab@r8, 2 tshevdthep AP Eefhisn ARPLEET nade

| arger than woul d otherw se be possible so_as to_produce_a cor e%pondi ngly
5 to a wrist watch, it should be clearly understood that

the presént invention is also applicable to a small clock.
The construction of the present invention thus permits
better use to be made of the space available within a
timepiece since the oblique disposition of the diaphragm 8
10 with respect to the rear wall Lé of the timepiece enables
the other components of the timepiece to be arranged
and accommodated more'efficiently. Furthermore, as explained
above, the diaphragm 8 may be made larger than would
otherwise be péssible so as.to produce a correspondingly
15 greater sound. The construction is also such as to enable
the sound-emitting apertures to be disposed at the junction
N of the rear wall and side walls without the necessity

to provide an unduly large timepiece.



15 greater sound. The construction is also such as to enable the
sound-emitting apertures to be disposed at the junction of the rear wall

,and SI de—-\AaJ—Ls_AMJ_hQuLhenecesm ty to provide an unduly large tinepiece,

An al arm’'ti nepi ece whose al arm conpri ses a di aphr agw
V\:hl ch ex ﬁﬂﬂ

l Hﬁlg“'rth respect tqQ a rear wall of the case of the

ti mepi ec bei ng nount ed ina conpartment which al so contains
a novenent of t |rrep| ece, the said 5 conpartnment occupying a .
portion only of the space within said case, the said rear wall formng part

of the periphery of the conpar t : An alarmtimepi ece as clai ned
. . . . . '\ .

in claiml in which the diaphr fromthe said rear wall, or neans”
secured 10 thereto, to a side wall of the tirrepi ece, or to neans

secured to the sai d a\é@lgmg{,{@cesbggse\/\? r&Q&J”a”@i&%FL?Pf t he

periphery of the corrpart armt prece as 'c dinclaim

22 in which at Lgast eQE‘@nd%OUIS‘ﬂqﬁHH Tw'iﬂlg &Eﬁéét%@ d Self QuhHest kRe Alagbeast one
15 of said rear and side wall An alarmtinmepiece as clained in

claim3 in whigh fde kompietdle cﬁeruiraahrarger beug MéunRBe 0f aSédupat@@mneand side
wal I s is unapertured.
which also contains a movement of the timepiece, the said
5 compartment occupying a portion only of the space within said
case, the said rear wall forming part of the periphery of the
compartment. Y
2. An alarm timepiece as claimed in claim 1 in which the
diaphragm extends from the said rear wall, or means secured
10 the;eto, to a side well of the timepiece, or to means secured
to the said side wall, the side wall also forming part of the
periphery of the compartment.
3. An alarm timepiece as claimed in claim 2 in which at

least one sound-emitting aperture is provided in at least one

15 of said rear and side walls.

4. An alarm timepiece as claimed in claim 3 in which

at least the central portion of one of said rear and side

walls is unapertured.

5. An alarm timepiece as claimed in claim 4 in which
20 the timepiece is a wrist watch, the said central portion

being in use adapted to contact the wrist of the user.

6. An alarm timepiece as claimed in claim 4 or 5 in

which the sound-emitting aperture or apertures is or are

disposed adjacent the junction of the rear and side walls.



5. An alarmtimepiece as clainmed in claim4 in which 20 t he
timepiece is a wist watch, the said central portion being in use adapt ed
t:0 conﬁact the wist of the user. 6. An al arm lulned in
clakmm 4 or 5 in which the sound-enitti ng aperturemmumn“wmn or are

di sposed adjacent the junction of the rear and side walls. ™ .
alarmtinepiece as clained in any preceding claimin which the dlaphragn1|s
secured to a piezo-electric elenment, nmeans being provided for effecting
oscillation of the piezo-electric elenent at the alarmtine. 5 8.

An alarmtimepi ece substantially as hereinbefore described with reference
to and as shown in Figures 1 and 2 of the acconpanyi ng draw ngs.

7. An alarm timepiece as claimed in any preceding

claim in which the diaphragm is secured to a piezo-electric
element, means being provided for effecting oscillation
of the piezo-electric element at the alarm time.

5 8. An alarm timepiece substantially as hereinbefore
described with reference to and as shown in Figures 1

and 2 of the accompanying drawings.




