EP 0 509 840 B1

) AR RARTATA R
(19) 0 European Patent Office

Office européen des brevets (1) EP 0 509 840 B1
(12) EUROPEAN PATENT SPECIFICATION
(45) Date of publication and mention (51) Intcle: GO8B 3/00, G10K 9/20

of the grant of the patent:
26.06.1996 Bulletin 1996/26

(21) Application number: 92303491.2

(22) Date of filing: 16.04.1992

(54) Sounding device
Schallerzeuger

Générateur de son

(84) Designated Contracting States: (72) Inventor: Amlani, Manher
AT BE CH DE DK ES FR GB GRIT LI LU MC NL Newport, Gwent. (GB)
PT SE
(74) Representative: Kensett, John Hinton et al
(30) Priority: 19.04.1991 GB 9108417 Saunders & Dolleymore,
23.10.1991 GB 9122437 9 Rickmansworth Road

Watford, Hertfordshire WD1 7HE (GB)

(43) Date of publication of application:
21.10.1992 Bulletin 1992/43 (56) References cited:

DE-A- 3 214 074 FR-A- 2 267 602

(73) Proprietor: Fulleon Synchrobell Limited
Cwmbran, Gwent NP44 5BD (GB)

Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 0 509 840 B1 2

Description

The present invention relates to a sounding device,
e.g. for a fire alarm, and in particular to a compact
sounding device for inclusion in an alarm unit including
a light and/or a sensor and/or a switch.

A large number of varieties of sounding devices,
and in particular electrically operated sounders and oth-
er alarm devices, are known. It is also known to connect
a plurality of these devices together, so as to form an
alarm system. This may also include one or more further
components such as power sources, monitors, and de-
tectors. These are all separate units. For example, it is
common for sensors (e.g. fire detectors) and sounders
to be separately mounted side by side.

DE-A-3214074 and US-A-4540975 disclose an
electric horn having, on top, a resonant plate overlying
a diaphragm, centrally bolted together and linked to an
armature which is vibrated by a solenoid. Sound is thus
generated by the resonant vibration of the plate and the
diaphragm assisted by the resonant space between
them.

In one aspect the present invention provides a
sounder assembly comprising: a housing; a sounder
plate; mounting means whereby the sounder plate is
mounted to the housing in overlying relationship and
spaced therefrom; and an electrical sounder device
mounted generally within the housing the arrangement
being such that, in use, sound is generated by the elec-
trical sounder device and is directed away from the
housing towards the sounder plate so that the sound
emerges laterally of the sounder plate.

Desirably the sounding plate is spaced from the ad-
jacent surface of the sounder housing, so that the vol-
ume of air between the sounding plate and the adjacent
surface of the sounder housing acts as a resonating vol-
ume.

The sounder plate may have a device, e.g. a sensor
and/or a warning light, fixed or removably mounted to it.
Thus in another aspect the invention may provide an
alarm assembly which comprises a sounder assembly
as defined in the first aspect above, and a device, e.g.
a sensor coupled to the sounder for actuation thereof
and/or an alarm light, that may be arranged to be actu-
ated simultaneously with the sounder; said device being
mounted on the sounder plate.

In this way, a more compact arrangement is achiev-
able. So far it is known, there have not been previous
proposals to stack sounder units and detector units.

Once the inventor of the present application had
settled on the idea of stacking the sounder unit and the
detector unit (or light unit), it was found that it was de-
sirable to depart from the standard constructions of
sounder units. It can be noted that, in a stacked arrange-
ment according to the present invention, the sounder
unit is normally between the detector unit (or light unit)
and the surface on which the sounder assembly is to be
mounted, since it is important that the detector is ex-
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posed to the ambient air, and that the light is visible.
Therefore, more consideration was given to the design
of the sounder unit.

Previously, all sounder units have had the sounder
itself mounted substantially centrally, i.e. the centre of
the (normally circular) sounder coincided with the centre
of the (normally circular) housing of the sounder unit,
which housing supports the sounder itself. One devel-
opment of the present invention proposes that the cen-
tre of the sounder be displaced from the centre of the
sounder housing. For example, the sounder may be dis-
placed so that its periphery is proximate the centre of
the sounder housing, and indeed it is possible for the
sounder to be displaced so that the centre of the sound-
er housing is (in plan) outside the circumference of the
sounder.

In a preferred type of embodiment the sounder is
mounted such that at least a part projects through an
opening in the sounder housing towards the sounder
plate, so that a surface of the sounder is close to the
sounding plate itself. A slight adjustment of the spacing
of the sounding plate and the sounder housing must
then be made, in order to ensure that the volume ther-
ebetween (excluding the projecting part of the sounder)
is suitable to achieve a satisfactory resonance, but in
practice the level of adjustment is small. However, this
development of the present invention has the advantage
that the overall height of the sounder unit may be re-
duced, since the height of the sounder housing may be
less than the total height of the sounder itself. Previous-
ly, sounder housings have been at least as high, if not
higher, than the height of the sounder.

In an arrangement in which a detector unit or light
unit is stacked on a sounder unit, it is necessary that the
electrical connections to the detector unit or light unit
pass through the sounder unit. Therefore, a further de-
velopment of the present invention proposes that a ter-
minal block be provided within the sounder housing, pro-
viding for electrical connection both to the sounder and
to the detector/light unit. There may then be an opening
in the housing in the surface of the housing closest to
the detector/light unit, to permit suitable electrical con-
nection. Again, this permits a compact construction to
be achieved.

It can be noted that although the present invention
has primarily been developed for a ceiling mounted
sounder assembly, it is not restricted thereto and the
sounder assembly may be mounted on any suitable sur-
face.

Some embodiments of the invention will now be de-
scribed in further detail, with reference to the accompa-
nying drawings, in which:

Fig. 1 shows a perspective view of a first embodi-
ment of a sounder assembly, which comprises a
sounder body and a sounder plate;

Fig. 2 shows a bottom view of the sounder body of
Fig. 1;
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Fig. 3 shows a schematic sectional view through a
sounder assembly according to a second embodi-
ment;

Fig. 4 shows a detailed sectional view through the
sounder housing of the sounder assembly of Fig. 3;
Fig. 5 shows a plan view of the sounder unit of the
sounder assembly of Fig. 3, Fig. 3being taken along
the line Ato Ain Fig. 5 and Fig. 4 being taken along
the line B to B in Fig. 5;

Fig. 6 is a side elevation of a third embodiment of a
sounder assembly showing a sounder plate and a
sounder body separated; and

Fig. 7 is a top plan view of the sounder plate of the
third embodiment.

Fig. 1 shows a generally cylindrical sounder body
2, generally inside which is an electrical sounder 4 (best
seen in Fig. 2). The sound from the sounder is emitted
through an opening 6 in the top face 5 of the sounder
body.

A sounder plate 8 is shaped and dimensioned to
overlie the top face 5 of the sounder body 2, to which it
is mounted. Spacer means 12, which may be integral
with the plate 8, maintain the plate at a distance from
the face 5, and generally parallel to it. A number of fixing
holes 10 may pass through the plate 8 and the spacers
12.

Fig. 2 shows the bottom of the sounder body 2, gen-
erally inside which is the sounding device 4. Said sound-
ing device has a number of electrical connectors, 14.
The sounder body may have a rim 16 bridged by
strengthening walls 18, and contain an encapsulating
resin in which the sounder 4 is embedded.

In use, sound from the sounding device 4 is emitted
through the opening 6 and emerges radially from the
space between the body 2 and the plate 8. An associ-
ated component, e.g. a fire detector or a flashing xenon
light may be mounted on the plate, thus providing a com-
pact alarm unit.

For the volume of sound to be satisfactory, the di-
mensions of the components are important, particularly
the diameter of the opening 6, the diameter of the plate
8 and its spacing from the body 2. For example, if the
spacing is increased, the plate diameter should be de-
creased.

Fig. 3 shows a second embodiment of the present
invention in which a detector unit 20 and a sounder unit
21 are stacked one on the other. In this embodiment of
the presentinvention, the detector unit 20 may be wholly
conventional and therefore its detailed structure will not
be discussed.

The sounder unit 21 comprises a housing 22 which
supports a sounder 23, a sounding plate 24 connected
to the housing via supports 25 and a terminal block 26.
The sounder unit 21 may also contain suitable electron-
ics, as will be discussed later.

It can readily be seen that the sounder 23 in Fig. 3
is laterally displaced from the centre of the housing 22,
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so that the terminal block 26 may be mounted alongside
the sounder 23. This permits a compact construction to
be achieved. The terminal block 26 is mounted in the
housing 22 so that it is (in plan) within the boundaries
of an aperture 27 (shown more clearly in Fig. 5) so that
electrical connections arriving at the sounder assembly
from the bottom in Fig. 3 may pass through the housing
22 via the terminal block 26 to the detector 20. An open-
ing 28 may be provided in the sounding plate 24 to fa-
cilitate this.

As can also be seen from Fig. 3 the sounder 23
projects from the housing 22 into the space defined be-
tween the housing 22 and the sounding plate 24. The
upper surface 29 of the sounder (from an opening in
which surface 29 the sound is emitted), is very close to
the sounding plate 24. In practice, the spacing is pref-
erably at least as small as 3 mm, more preferably 1 mm.
The volume of air between the sounding plate 24 and
the adjacent surface of the housing 22 acts as a reso-
nating volume for the sounder 23, and, since the sound-
er 23 projects into that space, the spacing of the sound-
ing plate 24 and the housing 22 must be suitably select-
ed in order to achieve the necessary resonant volume.
However, it has been found that by bringing the surface
29 of the sounder 23 close to the sounder plate 24, two
advantages are achieved. Firstly, it is found that better
sound generation occurs. Secondly, the height of the
housing 22 may be reduced, as compared with existing
arrangements, because the sounder 23 need not wholly
be contained within the housing 22.

Fig. 4 shows the structure of the housing 22 in more
detail; Fig. 4 being taken along the line B to B in Fig. 5.
In particular, Fig. 4 shows that the housing 22 has a boss
40 projecting from its upper surface, which boss may
coincide with an opening in the sounding plate 24 to en-
able connection thereto of a suitable interconnection to
the detector unit 20. In this way, the detector unit 20 is
fixed above the sounder unit 21. Fig. 4 also shows a
mounting recess 41 in the housing 22 to enable the
housing 22 and hence the sounder assembly, to be fixed
to a suitable surface. Fig. 5 shows that a second mount-
ing recess 42 similar to the mounting recess 41 may be
provided.

Finally Fig. 5 shows the upper surface of the sound-
er unit 21 in plan view. The mounting of the terminal
block 26 below the aperture 27 can clearly be seen. Fur-
thermore, Fig. 5 shows that there is a suitable space,
e..g area 50 to enable electronic components to be
mounted in the housing 22 to control the sounder and/or
detector. The electronics mounted in the space 50 may
be conventional, and will not be discussed in detail. Also
shown in Fig. 5 is a user controllable adjustment device
51 connected via the electronics in e.g. space 50 to the
sounder 23 for controlling the volume of the sounder 23.
The mounting of this in line with the aperture 27 makes
access for adjustment easy.

A further feature that is evident from Fig. 5 is that
the aperture 27 is larger than the terminal block 26, to
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allow the passage of a suitable number of cables to or
from the detector unit 20.

Thus, it can be seen that a compact sounder as-
sembly is achievable. The sounder assembly has the
minimum lateral extent, and also the minimum vertical
extent compatible with the size of the components. This
is particularly desirably in a ceiling mounted assembly,
since then the assembly is not obtrusive. It should be
noted that, when the assembly of Fig. 3 is mounted on
the ceiling, it will be inverted and the words "above" and
"below" in the description of the embodiment are con-
cerned only with the orientation shown in Fig. 3. It may
also be noted that the sounder assembly according to
that embodiment may be mounted on any suitable sur-
face at any orientation.

Furthermore, it is possible to replace the detector
unit 20 with a light unit, with the sounder unit then being
connected to a remote detector. Again, such a light unit
may be conventional.

Figs. 6 and 7 show a third embodiment which is a
sounder unit 50 substantially the same as the sounder
unit 21 of the second embodiment. Thus there is a hous-
ing 51 in which a sounder, a terminal block 52, and other
components are mounted; and there is a sounding plate
54 which, in use, is connected to the housing via sup-
ports 56. The main top surface 58 of the housing is a
circular plate. Adjacent the periphery there is a circular
rib 60. The terminal block 52 is mounted in an aperture
delimited by a wall 62 that rises from the surface to the
same height as the supports 56. Also projecting above
the surface 58 to the same height are a pair of hollow
bosses 64, similar to the bosses 40 of the second em-
bodiment. The sounder projects slightly above the sur-
face 58 within a sounder cover 66. The top of this cover
is an annular plate 68 with a central opening, centered
over the sounder. The plate 68 is spaced slightly below
the level of the tops of the terminal block wall 62, the
supports 56 and the bosses 64. However adjacent to
the edge of the housing there is a pillar 69 that also ex-
tends to the higher level.

The sounding plate 54 has the form of a shallow
cup. The base 70 is a flat disc penetrated by screw ap-
ertures 72 corresponding to the supports 56; by connec-
tion apertures 74 corresponding to the hollow interiors
of the bosses 64; an adjustment aperture 76 for permit-
ting access to a user controllable device associated with
the sounder; and a large terminal block aperture 78 cor-
responding to the aperture delimited by the wall 62. The
cylinder wall 80 has the form of a multiplicity of teeth 82
between which are defined openings. Over about two
thirds of the circumference these penetrate the wall 80
to provide sound outlets. Over the remaining third they
are closed. The plate is dimensioned so that it can sit
on the housing 51, engaging over the rib 60. The base
70 is then in contact with the tops of the terminal block
wall 62, the supports 56, the bases 64, and the pillar 69,
and is spaced by a small, carefully controlled, distance
fromthe plate 68 of the sounder cover 66, thus providing
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a predetermined resonance volume. With the various
openings in register, the plate 54 is oriented so that the
closed third of the openings are centred on, and adja-
cent, the sounder cover 66.

Claims

1. A sounder assembly comprising: a housing (2;22);
a sounder plate (8;24); mounting means (12;25)
whereby the sounder plate is mounted to the hous-
ing in overlying relationship and spaced therefrom;
and an electrical sounder device (4;23) mounted
generally within the housing the arrangement being
such that, in use, sound is generated by the electri-
cal sounder device (4;23) and is directed away from
the housing (2;22) towards the sounder plate (8;24)
so that the sound emerges laterally of the sounder
plate (8;24).

2. An assembly according to claim 1 including a wall
portion(29) interposed between the sounder and
the sounder plate, said wall portion having an open-
ing through which sound is directed; said wall por-
tion being spaced from the sounder plate, the spac-
ing being selected so that the volume of air between
the sounding plate and the adjacent surface of the
sounder housing acts as a resonating volume.

3. An assembly according to claim 1 or 2 wherein the
centre of the sounder(23) is displaced from the cen-
tre of the sounder housing(22).

4. An assembly according to any preceding claim
wherein the sounder(23) is mounted such that at
least a part projects through an opening in the
sounder housing towards the sounder plate(24).

5. An assembly according to any preceding claim fur-
ther including at least one further electrical device
(20) which is mounted to the sounder plate.

6. An assembly according to claim 5 wherein at least
one further electrical device comprises a sensor
and connection means are provided whereby the
sensor is coupled to the sounder for triggering ac-
tuation thereof.

7. An assembly according to claim 5 wherein the at
least one further electrical device comprises a light.

8. Anassembly according to claim 5, 6 or 7 further in-
cluding a terminal block(26) provided within the
housing and arranged to provide electrical connec-
tion to the sounder and to the or each further elec-
trical device.

9. Anassembly accordingto claim 8 wherein the hous-
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ing has a cavity(27) which opens towards the
sounder plate(24) in which the terminal block(26) is
located; and the sounder plate has an aperture in
register with the cavity opening for the passage of
electrical connecting means.

Patentanspriiche

1.

Schallerzeugeranordnung, umfassend: ein Gehau-
se (2;22); eine Schallerzeugerplatte (8;24); Monta-
gemittel (12;25), durch welche die Schallerzeuger-
platte auf dem Gehause in Ubereinanderliegender
Beziehung und davon beabstandet montiert ist; und
eine elekirische Schallerzeugervorrichtung (4;23),
die im allgemeinen innerhalb des Geh&uses mon-
tiert ist, wobei die Anordnung eine solche ist, daB3
bei der Verwendung Schall von der elektrischen
Schallerzeugervorrichtung (4;23) erzeugt wird und
vom Geh&use (2;22) weg zur Schallerzeugerplatte
(8;24) gerichtet ist, so daB der Schall lateral von der
Schallerzeugerplatte (8;24) austritt.

Anordnung nach Anspruch 1, die einen Wandab-
schnitt (29) umfaft, der zwischen dem Schallerzeu-
ger und der Schallerzeugerplatte angeordnet ist,
wobei der Wandabschnitt eine Offnung aufweist,
durch die Schall gelenkt wird; wobei der Wandab-
schnitt von der Schallerzeugerplatte beabstandet
ist, wobei der Abstand so gewé&hlt ist, daf3 das Luft-
volumen zwischen der Schallerzeugerplatte und
der benachbarten Oberflache des Schallerzeuger-
gehauses als Resonanzvolumen fungiert.

Anordnung nach Anspruch 1 oder 2, worin die Mitte
des Schallerzeugers (23) aus der Mitte des Schall-
erzeugergehduses (22) versetzt ist.

Anordnung nach einem der vorangegangenen An-
spruche, worin der Schallerzeuger (23) so montiert
ist, daB zumindest ein Teil durch eine Oﬁnung im
Schallerzeugergehduse zur Schallerzeugerplatte
(24) hin ragt.

Anordnung nach einem der vorangegangenen An-
spriche, die weiters zumindest eine weitere elekitri-
sche Vorrichtung (20) umfaBt, die an der Schaller-
zeugerplatte montiert ist.

Anordnung nach Anspruch 5, worin zumindest eine
weitere elektrische Vorrichtung einen Sensor um-
faBt und Verbindungsmittel vorgesehen sind, durch
die der Sensoran den Schallerzeuger gekoppelt ist,
um dessen Betatigung auszuldsen.

Anordnung nach Anspruch 5, worin die zumindest
eine weitere elekirische Vorrichtung ein Licht um-
faBt.
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8.

Anordnung nach Anspruch 5, 6 oder 7, die weiters
einen AnschluB3block (26) umfafBt, der innerhalb
des Gehé&uses vorgesehen und so angeordnet ist,
daB elektrische Verbindung zum Schallerzeuger
und zu der oder jeder weiteren elektrischen Vorrich-
tung hergestellt wird.

Anordnung nach Anspruch 8, worin das Gehause
einen Hohlraum (27) aufweist, der sich zur Schall-
erzeugerplatte (24) &ffnet, in der sich der
AnschluBblock (26) befindet; und die Schallerzeu-
gerplatte eine Offnung aufweist, die zum Hindurch-
fuhren der elektrischen Verbindungsmittel mit der
Hohlrauméfinung ausgerichtet ist.

Revendications

Un ensemble générateur de sons comprenant un
boitier (2;22); une plaque génératrice de sons (8;
24); des moyens de montage (12;25) grace aux-
quels la plaque génératrice de sons est montée au
boitier en une relation avec chevauchement et es-
pacé de celui-ci; et un dispositif électrique généra-
teur de sons (4;23) monté, de fagon générale, a I'in-
térieur du boitier de I'agencement de fagcon que, lors
de l'utilisation, des sons soient engendrés par le dis-
positif électrique générateur de sons (4;23) et diri-
gés au loin du boitier (2;22) en direction de la plaque
génératrice de sons (8;24) de fagon que les sons
sortent latéralement de la plaque génératrice de
sons (8;24).

Un ensemble selon la revendication 1, comprenant
une portion de paroi (29) interposée entre le géné-
rateur de sons et la plaque génératrice de sons, la-
dite portion de paroi ayant une ouverture a travers
laquelle le son est orienté; ladite portion de paroi
étant éloignée de la plaque génératrice de sons,
I'écart étant sélectionné de fagon que le volume
d'air entre la plaque génératrice de sons et la sur-
face adjacente du boitier de générateur de sons
agisse comme volume résonnant.

Un ensemble selon la revendication 1 ou 2, dans
lequel le centre du générateur de sons (23) est dé-
placé du centre du boitier de générateur de sons
(22).

Un ensemble selon I'une des revendications précé-
dentes, dans lequel le générateur de sons (23) est
monté de fagon qu'au moins une partie fasse saillie
a travers une ouverture dans le boitier de généra-
teur de sons en direction de la plaque génératrice
de sons (24).

Un ensemble selon I'une des revendications précé-
dentes, comprenant en outre au moins un autre dis-
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positif électronique (20) qui est monté sur la plaque
génératrice de sons.

Un ensemble selon la revendication 5, dans lequel
au moins un autre dispositif électrique comprend un
capteur et des moyens de connexion sont prévus
si bien que le capteur soit relié au générateur de
sons pour déclencher l'actionnement de celui-ci.

Un ensemble selon la revendication 5, dans lequel
au moins un autre dispositif électrique comprend
une lumiére.

Un ensemble selon la revendication 5, 6 ou 7, com-
prenant en outre un bloc de bornes (26) prévu a l'in-
térieur du boitier et agencé de fagon a procurer une
connexion électrique au générateur de sons et a
chaque autre dispositif électrique.

Un ensemble selon la revendication 8, dans lequel
le boitier a une cavité (27) qui s'ouvre vers la plaque
génératrice de sons (24), dans lequel le bloc de bor-
nes ou de terminaux (26) est logé; et la plaque gé-
nératrice de sons comprend une ouverture en ali-
gnement avec la cavité s'ouvrant pour permettre le
passage des moyens de connexion électrique.
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